TONER CARTRI DGE FOR A DEVELOPI NG DEVI CE | NCLUDED | N AN | MAGE FORM NG
APPARATUS BACKGROUND OF THE | NVENTI ON The present invention relates to a
devel opi ng device included in an inmage form ng appar at us and,
more particularly, to a toner cartridge renovably nounted to the 5

devel opi ng devi ce and having a replenishkdg menber therein which is
rotatable to replenish toner from the cartridge into the devel oping
device. It is a comon practice wth a copier, facsimle apparatus,

| aser printer or simlar electrophotographic inmge-10 form ng appar at us
to replenish fresh toner from a renovable toner cartridge into a

devel opi ng device. A conventional toner cartridge has a holl ow

cylindrical body, ard a TQNERGARTRIDGEHQR A ING PEYIGEdy and havi ng
a rotary shaft. The rep Ishin ri de up of a scoop plate or
base for 1 5  scoopin @Eﬂg%wﬁﬂﬁ@%rﬁa@bﬁ@éﬂmw ing the toner
in the axial direction of the shaft. A flexible rectangular stripis
adhered to or otherwi se affixed to the edge of the scoop plate that adjoins
the inner wall of the body. A simlar flexible strip is adhered to or
otherwi se affixed to the edge 2 0 of each rake plate. -2- However, a

problemw th the conventional cartridge is that the flexible strip nust be
adhered to each of the scoop plate and scrape plate, resulting in an extra

-step and extra cost. Moreover BACKGROUND OF THE INVENITONT f the scoop plate
I f the adhesion is defective

The present invention relates to a deveioping device
included in an image  forming apparatus. and, more
particularly, to a toner cartridge..removably mounted to the

5 developing device and having a replenishing member therein
which is rotatable to replenish. toner from the cartridge into
the developing device.

It is a common practice with a copier, facsimile
apparatus, laser printer or similar electrophotographic image

10 forming apparatus to replenish fresh toner from a removable
toner cartridge into a developing. device. A conventional toner
cartridge has a hollow cylindrical body, and a replenishing
member disposed in the body and having a rotary shaft. The
replenishing member is made up of a scoop plate or base for

15 scooping up the toner, and rake plates for raking the toner in
the axial direction of the shaft. A flexible rectangular strip
is adhered to or otherwise affixed to the edge of the scoop
plate that adjoins the inner wall of the body. A similar
flexible strip - is ~adhered to or otherwise affixed to the edge

20 of ‘each rake platé.



or due to aging. O course, the strip may be affixed to tb op_pl ate by
crinping, fusing or simlar technol ogy, as proposed in t _ T
this also results in an extra step and extra cost and, i 255?%?%ﬁgw§§§E5§
the strip to conme off easily. SUMWARY OF THE | NVENTI ON A cg&gkﬂgﬂtgug
present invention, there is provided a yoner cartridge fae—replediSHI'Y
toner into a devel opi ng device, conprising: a cartridge body formed wth a
toner supply port; and a repl enishing nmenber rotatably disposed in said
cartridge 2§g¥, and for replenishin%,the toner fromsaid cartridge body
into the deveYOShigrekiemith thy conyentionslecartsdeis fhas the: floxitde striprauside sai d
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thin piece and said base. A thickness and a wdth of said at least two tie
pi eces nmy %Ausp aging Qicqurss, the siiponeyike affixed tothe seoopdate byctimpingy sai d at

rotati on of tan AE TR oty R kb ed i ot ool BSvene UEERSS wRSR et 1 1

pi ece may mtraatebaagexwaﬁmm)wmmﬁ&gcaﬁegitue%hfﬂmxnee&gé‘asng slidingly
contact part of an inner periphery of said cartridge body sufrounding said

toner supply port. REPLACEMENT SHEET - 2A- The base may conprise a flat
| adder-1i ke center piece and said thin piece conprises rake pieces and a
scoop piece slidably contacting an inner periphery of said cartridge body,

and wherein said rake pi eceSUNIVIARN OFTHRISMVEAGTON | Y opposite ends

According to the present invention, there is provided a toner cartridge for

e

replenishing toner into a developing device, comprising:

a cartridge body formed with a toner supply port; and

a replenishing member rotatably disposed in said cartridge body, and for
replenishing the toner from said cartridge body into the developing device via said
toner supply port when rotated;
said replenishing member comprising:

a base having a rotary shaft;

a thin piece provided at a free edge of said base; said base and said thin piece
comprising a single molding; and

at least two tie pieces connecting said thin piece and said base.

A thickness and a:'lw_id'th of said at least two tie pieces may be so selected as to )

provide said thin piece, ii?éluding said at least two tie pieces, with elasticity.

A distance behwéé_n a center of rotation of said replenishing member and an
“outermost edge of said thin piece may be at least great enough for said outermost edge
to slidingly contact part of an inner periphery of said cartridge body surrounding said

toner supply port. '



of said center piece while said scoop piece may intervgre—Hei =
pi eces. The rake pieces may slidably contact the inner PRERLACEMENT SKSBETI
cartridge body, wherein said center piece nay be drivepj tor ;@mamm pf
I ongi tudinally opposite ends thereof, and wherein sai djj rRete:. pi’e . L b
arranged in a snaller number at the ong,end of said ce _ :
t he other end. The rake pieces may eachAhave an outernost edge inclined
relative to a center of rotation of said center piece such that one side of
sai d rake piece _clgser to said scoop ‘gib?ce is higher in |level than the

other side. The Thebasqmayeemprise aflatriadder-dikn censerniccenndshid thimmiese pi ece by a

conparativ qu . DI a_.co rativel y.short tie piece. and
wher ei n sa?h%gglrgrpa_r a%f ﬁe/:g%s;a?xﬁ 8%39?3 %lefﬁng@g%n{%m?%ﬂh’é’ﬁg I?e_ﬁtppk’Fﬁy(ﬁfﬁ s at a
portion thearAdgetblidy| Mmdghereinkaibiake piebésahsy adib@ 16&giﬁﬁﬂiaﬁ9'oﬂgo§?ﬁ@ﬂ8£ may
conprise said center piece, said rake pieces and said scoop I ece may be
.. provi ded wiof Kaig ceer pieeq whilesaid s¢ooppiese midygntentens hetmiceh szid sgleeqtiedes. a cent er
of rotation. The scoop piece may have a length smaller than a width of said
toner supply port, as neasured in a Ionglttﬁ;dl nal di rectlo% of Eal d ;
cart i dge body. The rad piBEk By MiGRHY RbH G (RE icheFp SN lardigy e an
ot her objects, feat.urel;_ and advant gge; of the@g?e ent |nv€ant_| pngvm |1 becone
nor e- appar é'ﬁdy,fwhﬂwmh@dfochmﬂ;pmengmldgba?hgm nbastate: gitdne |off laﬂggndmalamﬁ 'ﬁ] he "
acconpanyi ng_dr.aw i n i,ch: ElIG, Is.a section of a developing u _
i ncor por at ioﬂﬁosétetef}ﬁ%ﬁ’eﬁegf’tapfldﬂmmﬁWJWQPI?‘}%W@Séﬁ'@@%ﬁtmﬁ FIG 2is
apart!y ! bibeiniillc B SR shiielicP Bicll nal S RERALERAL: FIG 3 [s a

er 1 ncluded

perspective view of a replenishing I'n the enbodi nent;

The rake pieces may each have an outermost edge inclined relative to a center
of rotation of said center piece such that one side of said rake piece closer to said

scoop piece is higher in level than the other side.

The rake pieces may each be connected to said center piece by a comparatively
long tie piece and a comparatively short tie piece, and wherein said comparatively
long tie piece may be reduced in thickness at a portion thereof adjoining said center

piece.

The replenishing member may comprise said center piece, said rake pieces and
said scoop piece may be provided with a 180° symmetrical configuration with respect _

to a center of rotation.

The scoop piece may have a length smaller than a width of said toner Supply
port, as measured in a longitudinal direction of said cartridge body.



FIG 4 is a section of the replenishing nenber; FIG 5A RS
repl eni shi ng menber representative of an alternative enb
present invention; FIG 5B is an end view of the repleni £ hi
in FIG 5A; FIG 6A shows a nodified formof the repleni

.
...........

in FIGS. 5A and 5B;. FIG 6B is an end \iew of the nodifTe shi-ng-.- -
menber ; -4- FIGS. 7A-7C are sections~eéach showi ng the confi g =4
parti cul ar thin pi ece i ncl uded in the replenishing nmenber of FIG 6A;, FIG
8 denonstrates how the Ienl shi n menber 5 def orns when
rotating in the cartri dgdRl SGRIR OFeTHIRDRAWINGSe r epl eni shi ng

menber; FIG 10A shows a scrape piece in a condition before springing back
to its original position at a supply port formed in the cartridge; 1 0
FIG 10B siThsabbheaststhacotiécts feahiss ﬂ{cﬁﬂivhﬂtagés%f%é Stedat ld%eﬁﬁ&ﬂ Wi FIG 11
shows a devel opi ng device 1 nplenmented with a conventional toner cartridge;
FIG 12 is bgcomae 5i9se appaceny friom (e follnywving deteiied desatipticrtekeniwih the cartr i dge;
FIG 13 |sa§c section of the. co&c%ntlonal toner cartridge; and FIG 14 is a
section of ?”%%ﬁ“@?ﬂgs di sposed

FIG. 1 is a section of a developing unit incorporating a toner cartridge embodying the

present invention;

FIG. 2 is a partly taken -a.way perspective view of the embodiment;

FIG. 3 is a perspective view of a replenishing member included in the embodiment;
FIG. 4 is a section of the replenishing member;

FIG. 5A shows a replenishing member representative of an alternative embodiment of

the present invention;
FIG. 5B is an end view of the replenishing member shown in FIG. 5A;

FIG. 6A shows a modified form of the replenishing member shown in FIGS. 5A and
5B;.

FIG. 6B is an end view of the modified replenishing member;



I n the conventional toner cartridge. 20 DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS To better understand the present invention, a brief
reference will be made to a conventional toner cartridge. FIG 11 shows a
devel opi ng devi ce operable with a conventional 2 5 toner cartridge. As
shown, the devel oping device, generally -4--5- 102, has a devel oping
chanber 105. accommopdati ng a magnet roller 103, an agitator 104, and ot her
conventional nenbers. The nagnet roller 103 is located to face a

phot oconductive element in the form of a drum 101. A toner cartridge 110
Is 5 renmovabl y mounted to a toner hopper 106 which is

comuni cated to the devel opi ng chanber 105. Fresh toner is replenished

from the cartridge "1RIGS.NTA-7e af® PaRtiohS Geddhd shoWdRE ! theutbalfi didrath §nned
in the cartridge 110. The toner in the hopper 106 1s supplied to the

~ devel opi ng chanbef dOparticularltifin piguecdatladed nitd o urdpledishidg NMMemershown
in FIGS. 12 and 13, the cartridge 110 has a hollow cylindrical body 111
accommodat i ng a e&FlGniéMi ng menber 112 therein. A rotary shaft 113 is
affixed to or nolded integrally wth the replenishing nenber 112.
The 1 5. repl eni shifkf. ndnbelempnstratespphiewup the a replemishingt ¢ menhese 114
for scooping up the toner, and rake plates 115 for raking the toner in the

axi al direclion Rforms syhen rotating adn SHR\NCITridge; 14, a flexible

rectangular strip 116Ff(.§. %dhs E)%v% _ttﬁe Ofwist of the replenishing member;

FIG. 10A show§ a scrape piece in a condition before
spfinging back to its original position at a -supply port formed
in the cartridge; |

10 : FIG. 10B shows the scrape piece restored to its original
position;

FIG. 11. shows a developing device implemented with a
conventional toner cartridge;

FIG. 12 is a perspective view of the conventional toner

15 cartridge; |

FIG.-13 is-'a section of the  conventional toner cartridge;
and

FIG. 14 is a section of a replenishing member disposed
in the conventional toner cartridge.

20
DESCRIPTION OF THE PREFERRED EMBODIMENTS

To better understand the present invention, a brief
reference will be made to a conventional toner cartr.idge. FIG.
11 shows a developing device operable with a conventional

25 toner cartridge. As shown, the ~developing device, generally



otherwise affixed to the edge of the scoop plate 114 that 2 0

adjoins the inner wall of the body 110. A simlar flexible stripis
adhered to or otherwi se affixed to the edge of each rake plate 115,

al t hough not shown in the figures. After the cartridge 110 has been nounted
to the hopper 106, the shaft 113 is refated to, in turn, rotate

the 2 5 repl eni shing nenber 112. As aresult, the flexible strip 116
-6- of the scoop plate 114 scoops up the toner while sliding on the inner
peri phery of the body 110, thereby replenishing the toner into the hopper
106 via the outlet 117. The strip 116 ensures the replenishment of
the toner Dbecause of its 5 elasticity and flexibility. The strip
116 -shoul d pr ef el habea ndeecloping whambeal kSpahtecommodatingniag nelgirti c
and flexible over a long period of tine despite its sliding contact with

t he body 110. 'Nﬁ?élebptmgral anreagitater - 104t iandyiother hewevendiatiali omembershy| ar .
(trade nane and available from _E.I. Du Pont; 10 pol yet hyl ene
terephthal ate). T Bg@goehiralles 1034.is, ilagated a0 face ey photoceaductiver

probl ens yet to he solved,  as _discussed, ear]jer. Specifically, the Mlar
strip 116 nust tfgeﬁlﬁﬂéré‘bl thg form, of 3 h@'“gbo{é}-pl & etonen eastridger 4J0 s at e

176 i s apt Yo bdeupab ; wRuRaCon: & o tBHt | ThORRPranlE on Whlthier dtt i ve.
OO i O cohmiRNERE U Sl YRR 1060 LR GROR P
replenished from the cartridge 110 into the hopper 106 via a
toner outlet 117 formed in the cartridge 110. The toner in
the hopper 106 is supplied to the developing chamber 105 in a
10 predetermined amount at a time. -~
As shown in FIGS. 12 and 13, the - cartridge 110 has a
hollow cylindrical body 111 accommodating- a replenishing
member 112 therein. A rotary- shaft 113 is affixed to or
molded integrally with the repl‘eni/shing member 112, The
15 replenishing member 112 is made up of a scoop plate or base
114 for scooping up the toner, and rake plates 115 for raking
the tonmer in the axial direction of the shaft 113. As shown in
FIG. 14, a flexible rectangular strip 116 is adhered to or
otherwise affixed to the edge of the scoop plate 114 that
20 adjoins the -inner wall of. the body 110. ~ A similar flexible
strip is adhered to or otherwise affixed to the edge of each
rake plate 115, although not shown in the figures.
After the cartridge 110 has been mounted to the hopper
106, the shaft 113 is rotated to, in turn, rotate the

25 replenishing member 112. As a result, the flexible strip 116



past. ' However, this also results in an extra step and extra 2 0 cost
and, in addition, causes the strip 116 to cone off easily. Referring to
FIG 1, a developing unit with a toner cartridge enbodyi ng the present
invention is shown together with a photoconductive el enent and sone

conventional units joining in inmage forna®-on. An image transfer unit
and a 2 5 fixing unit are not shown in FIG 1. As shown, a cleaning
uni t -7- (no nuneral) has a blade 3 and a roller 4 and is | ocated above

a photoconductive roller or inmage carrier 1. A charge roller 2 is held in
contact with the drum 1 and encl osed by the cleaning unit. The blade 3
scrapes off toner remaining on the 5 drum -1 after inmage transfer. The
rol I er 4 renovesof lthe sconp platd eti4dségopsheuphl thee Oner Awdilee|sdiding) onni t
(no nuneral) has an_ agitator 5 for agitating toner stored in the
unit, a devel opi thg rinnererpesiphgry i of ctheedodye 140} | thereby amal@labm opthﬁg
roIIer 7. The interpediate roller 8 and _devel opin roll er

suppl y the tonertonsr ko qthem hoppsr | LOG hgiagithe PPﬂ6€ %?7 cti dhe Atrﬂbnéllﬁ

cartridge 10 is rem)vabl nount the d velo ing unit,and has hol | ow
body llg A shutires | emntfﬁ?@& %W“?‘He ﬂ’d‘eﬁsua?‘?a;}‘ g1 o?gs lat*”toner
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outlet. A re%@é}i %h'l&fg PG of L%neldbssitépase@hdmg cbhfact with the
body 110. The optimal material- satisfying these conditions is
Mylar (trade name and. available from EJI Du Pont;
10 polyethylene terephthalate).

The conventional cartridge 110, however, has some
problems yet to be solved, as discussed earlier. Specifically,
the Mylar strip 116 must be adhered to each of the scoop
plate 114 and scrape plate 115, resulting in an extra step and

15 extra cost. Moreover, the strip 116 is apt fo be come off the
scoop- plate 114 if the adhesion is defective or due to aging.
Of course, the strip 116 may be affixed to the scoop plate 114
- by crimping, fusing or similar technology, as proposed in the
past. = However, this also results in an extra step and extra
20 cost and, in addition, causes the strip 116 to come off easily.
_ Referring to FIG. 1, a developing unit with a toner
cartridge embodying the present invention is shown together
with a photoconductive element and some conventional units
joining in image formation. @ An image transfér unit and a

25 fixing unit are not shown in FIG. 1. As shown, a cleaning unit



cartridge 10 and held in slidable contact wth the inner 2 0

peri phery of the body 11 at the free edge thereof. As shown in FIG 2,
support pins 28 are studded on the upper portions of opposite ends of the
cartridge 10 in order to nount the cartridge 10 surely and stably to the
devel oping unit. The repl enishing nmenber *Z-is rotatably supported at 2 5
opposi te ends thereof’ by bearings 22 nounted on the body 11. -8- The
menber 12 and roller 9 for toner replenishment extend parallel to each
ot her and operatively connected to each other by interneshing gears 32 and
33. As shown in FIGS. 3 and 4, the replenishing nmenber. 12 5 has . a
rotary shaft 13 supported by the above- nenti oned bearings 22, and a
base or support (no fiumeral) hhas st blade23 iandpraowbler dnarnddsf ieatablgbost t he
base 14 that adjoins the inner periphery of the body 11. Speci fically,
the thin strip 20 Phajogondustived relder: s ibmage 1damiert o oA eharget irellepi 2ces
21. The 1 0 | sha 13, base 14, strjp 20 and tie pieces 21 are

i mpl enent ed as a‘ss!]ﬁé)‘; elhofOMtAct oWith adh¢ ¢ dramy 1 pandpremsiosede bpP)the The

si ngl e nol di ng kes it needless,.fo adhere or otherwi se affix a Mylar strip
to a base, as igaﬁfbmgo nt i'[g‘ﬁapiatflﬁnf gHFARTH P L ORET Fepatging 4 onTrHhe not

Chat the o rip OB LoRLEF RRde it o For) a6l L BrBSrd ndh theTor i p
gtor ?pn)dlaifseofi eCelietedS by #he Higde £ 2% e&é%%i&ﬁnénqm“ emcpl ﬁuﬁ%rél?e_h%l ar
an agitator 5 for agitating toner stored in the unit, a
developing roller 6, an intermediate roller 6,. and a- developing
roller 7. The intermediate roller 6 and developing roller 7
10 supply the toner to the drum -1 while charging it by friction.
A toner cartridge 10 is removably mounted to the developing
* unit and has a hollow body 11. A shutter 8 is mounted on the
body 11 and usually closes a toner outlet formed in the body .
11. A replenishing roller 9 .is also mounted on the body 11, as
15 will be described. As the toner stored in the developing unit
decreases, - the shutter .8 is. opened to replenish fresh toner
from ".° .cartridge 10 into the developing unit via the roller 9
and outlet. A replenishing member 12 is disposed in the
cartridge 10 and held in slidable contact - with the inner
20 periphery of the body 11 at the free edge - thereof,

As shown in FIG. 2, support pins 28 are studded on the
upper portions of opposite ends of the cartridge 10 in order to
mount the cartridge 10 surely and stably to the developing
unit. The replenishing member 12 is rotatably supported at

25 opposite ends thereof by bearings 22 mounted on the body 11.



the conventional cartridge 110. To meet this requirenent, 2 0 t he
strip 20 is forned as thin as 0.1 mm to 0.3 mMm The tie pieces 21 are
al so provided with a thickness equal to or about twice the thickness of
the strip 20. Wth such a configuration, the strip 20 and
tie pieces 21 achieve a sufficient dedee of elasticity. Furt her,
by selecting the 2 5 wdth and nunber of the tie pieces 21
adequately, it is possible to provide the strip 20 wth
elasticity and flexibility close to those of the Mylar strip 116, FIG
14. As a result, the strip 20 is held in sliding contact wth the inner
peri phery of the body 11 under a constant pressure. 5 The
di stance bet weenThéeé menberofl2t radsiraller 13 far thaeedgepiénithment ri¢xteadi S
sel ected such that the edge of the strip 20 slidingly contacts at
| east part of Pangllel | tthegache othgrerapdofoperasivalyly cannested otmdieach aotheppl y
port 16. Wth this, configuration, éhe strip 20 is capable of scooping up t
helo t oner PY ninfereshing, geargydheand 33\hi l e the repl enishing nenber
houl d. pr ef erably. be

12, i | udi th tri 0 d ti i 21, b
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is slightly increased in dianeter at .
periphery of the body 11.  Specifically, the thin strip 20 is
connected to the base 14 by two or more tie. pieces 21. The
10 shaft 13,' base 14, strip 20 and tie. pieces 21 are implemented
as a single molding of plastic, e.g., polypropylene (PP). The
single molding makes it needless to adhere or otherwise affix
a Mylar strip to a base, as in the conventional configuration
shown in FIG. 14. This not only feduces the production cost,
15 but also obviates an occurrence that the strip 20 comes off
the base- 14. |
The prerequisite with the strip 20 and tie pieces 21 is
that they be as elastic and flexible as the Mylar strip 116 of
the conventional cartridge 110. To meet this requirement,
20 the strip 20 is formed as thin as 0.1 mm to 0.3 mm. The tie
pieces 21 are also provided with a thickness equal to or about
twice the thickness of the strip 20. With such a
configuration, the strip 20 and tie pieces 21 achieve a

sufficient degree of -elasticity. Further, by selecting the

25 width and number of the tie pieces 21 adequately, it is



20 "axially opposite ends thereof so as to form the shaft portions 13
of the nmenber 12. Thin scoop pieces 37 are connected t o opposite side

edges of the base 35 by tie pieces 39. Likewise, thin rake pieces 38 are
connected to the opposite side edges of the base 35 by tie pieces 40a and

40b. -1 0- Nearby tie pieces 40a, suppe-i ng one rake piece 38 in
cooperation, are different in length fromeach other such that the rake
piece 38 is inclined upward toward the scoop piece 37. In this condition,

when the replenishing nmenber 12 is 5 rotated about the shaft
portions 13, the rake pieces 38 rake the toner toward the scoop piece 37.
The inclination of the rake pieces 38 is, for exanple, about 15[err] to
about 35[err] repadsible t ot hpravide othe otsttipon 20 t heitheniedastidty Aandl so
shown in FIG 5A the nunber of scrape pieces 38 is different fromone 1 0
end to the ot herflexibility tchesemgorbthosé 2of the Mpdaemthpi dd6s FIGar &4 piAsces 38
are provided at the right, and_a sin piece 38 is provided at the left.
The preconditi onfesaby '81? 1$tep n 2@y rlﬁang%lﬁlerw isdiding, cangﬁ vvitlyr Hiee Bnernput

to the left shaft portion 13. \Wen greater nunber of pieces 38 are
located at 15 Penﬁ?f‘é'ysp e”!fpd&qyt eﬁt Fndee forcqpHant prg “é'?'de great er
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12 is open to chgie 99 | Uifllingly contacts at least part of the inner

periphery of the body 11 surrounding a supply port 16. With

this configuration, the strip 20 . is capable of scooping up the.

10 toner in a desirable manner. - While the replenishing member

12, -including the strip 20 and tie pieces 21, should preferably

be implemented as a molding of polypropylene or similar

material, it may be formed of ABS resin, if desired.

Referring to FIGS. 5A and 5B, an -alternative embodiment

15 of the present invention will be described. @ As shown, the

replenishing member 12 has-a :-base or center piece 35 having

a flat ladder-like configuration. A shaft - 36 extends

throughout the center of the base 35 for a reinforcing

purpose. The shaft 36 is slightly increased in diameter at

20 axially opposite ends thereof so as to form the shaft portions

13 of the ‘member 12. Thin scoop pieces 37 are connected to

opposite side 'e'dg_es of the base 35 by tie pieces 39. Likewise,

thin rake pieces 38 are connected to the opposite side edges

- of the base 35 by tie pieces 40a and 40b.



as the torsion acts on the nenber 12. Both the scoop pieces 37 and the
scrape pieces 38 shoul d advant ageously be provided on opposite side edges
of the |adder-1like base 35 and in a 180[ err] symmetrical 2 5
configuration wth respect to the axis of rotation of the menber
12, as illustrated. As a result, there canhQbe obviated the irregular
distribution of the reaction of the toner and, therefore, the defornmation
of the shaft 13 during the course of rotation. However, at |east one of
the scoop pieces 37 and 5 rake pieces 38 may be provided only on side
edge of the b a s e 35, if desired. In the enbodinment, the base or
center piece 35, reinforcing shaft 36, aligned shaft portions 13, scoop
pi eces 37, rake pi ecd¥ed®By tied pieeespi4fags sBppordidg cont 4fRkearpiecd S38 1iM
i mpl enented as a single nolding produced by the injection nolding of
pol ypropyl ene oopention, farexdififerentrairerlieagth frome eachi retheepswh sthang
menber 12 has a modul us of el asticity of bending ranging from about 42
kg/ n2 to about tBearake mieceantd iswinglinedeupwyrd gtaward thet asdoop pigce to
12 achi eves addijti onal

1Elhgxi b!o?irE-;ngg;’{ée%ﬁetﬁf&t&eﬂgﬁé-?nana’-[‘gg d n?gPI?WFWr megberhelhade 35,
58 S19U L 05 ! Croffl, gbB B VB Bbhdd™ ] e Pk ol BB, "
v o ok, GO, Soop' MR S iton 0Ks .
the cartridge 1Qaké pieces 38 is, for example, about 15° to about 35° relative
to the axis of rotation of the member 12. As also shown in
FIG. SA, the number of scrape pieces 38 is different from one
10 end to the other end of the member 12. In the embodiment;
three pieces 38 are provided at the right, and a single piece
38 is provided at the left. The precondition for such an
~ arrangement is that a drive torque be input to the left shaft
portion 13. When a greater number of pieces 38 are located at
15 the side opposite to the torque input side, greater frictional
resistance acts between the pieces 38 and the. inner periphery
-of the body 22 at the side opposite to the torque input side.
As a result, torsion surely acts on the member 12 about ‘the
axis of rotation. It should be noted that the number of pieces
20 38 at either side of the member 12 is open” to choice so long
as the torsion acts on the member 12.
Both the scoop pieces 37 and the scrape pieces 38
should advantageously be provided on opposite side edges of
the ladder-like base 35 and in a 180° symmetrical

25 configuration with respect to the axis of rotation of the



i ncreased. As shown in FIG 6A the reinforcing shaft 36 nay b & onitted
except for the opposite shaft portions 13 which are 2 5 to be supported
by the bearings 22. This configuration wll -1 2- further enhance
the twist of the replenishing nenber 12. Although the nmenber 12 of FIG
6A is identical in cross section as the mehfler 12 of FIG 5A, as shown in
FIG 6B, the fornmer is capable of twisting nore than the latter. 5
FIGS. 7A, 7B and. 7C are enlarged sections respectively show ng the
portions of the tie pieces 40a, 40b and 39 enclosed by circles in FIG 6A
As shown, the pieces 40a, 40b and 39 are each thinnest at the tip
portion thereof. The thinnest tip has a thickness [err] of, for exanple,
0.2 mMmto 0.3 1 fiembermi2argd dHbstraedext Asmal resds, [there Aanhibek rabsdated? i s
greater than the thickness [err], but it is far smaller than the thickness
of the center pithee bregwdar @istribution | |lofbetheeereactiom RIfGhesBtomed @m.d,The
| engths a and e of the pieces 40a, 40b and 39, the length b of the pieces
39 and 40, and tw@mf@ngt Hhec defommagion hef 1 the ' shaft dd bwing othret epwisaed
beforehand in relation to the inside |amater of the cartridge agg t he
e>38

di mensi ons of th@ Jatatioss é"eIVSﬁgéF F?’é onecof athe o’f°°PHeP}Eﬁ°§é afids a
constricte port| n 41 havi ngth f..and thICk As, shown in
FIG B, Cwheh ¢ ne B, PIRPR hPhomAyBEy pyigdl oy, 8 ST Ras' & e ChAFB! g
10, the tie pie a guous with the pieces 38 noticeably bend due
to their COﬂStI’Ifo f]‘lq;pc‘)lr8 l?%‘l‘rl\s 41. The

In the embodiment, the base or center piece 35,
reinforcing shaft 36, aligned shaft portions 13, scoop pieces

37, rake pieces 38, and tie pieces 39, 40a and 40b are also

10 implemented as a single molding produced by the injection
molding of polypropylene or similar flexible material. The

entire replenishing member 12 has a modulus of elasticity of
bending ranging from about 42 kg/mm? to about 454 kg/mm?
and twists easily during rotation : due to the  particular
15 material. The member 12° achieves additional flexibility
because the pieces 37 and 38 are far thinner than the base 35,
as shown in FIG. 5B. This, coupled with the fact that the
entire member 12 is a skeleton having a bore ratio of, for
- example, greater than 85 %, allows the member 12 to loosen
20 the toner sufficiently. Hence, toner blocking can be obviated
even if the packing ratio of the toner in the cartridge 10 is
‘increased.
As shown in FIG. 6A the reinforcing shaft 36 may be
omitted except for the opposite shaft portions 13 which are

25 to be supported by the bearings 22. This configuration will



pi.eces 38 are, therefore, retarded in the direction of rotation of the

menber 12 and tw sted crossw se. Consequent |y, because the tie pieces
40a are close to the scoop pieces 37, 2 5 t he pi eces 38 are capabl e of
conveying the toner toward the -1 3- pieces 37. In addition, the base

35 has a substantial degree of flexibility] 2and, therefore, twists itself.
Such a twsting notion of the entire nmenber 12 | oosens the toner and

t hereby reduces its bulk density, while protecting the nmenber 12 5 from
breakage. FIG 9 denobnstrates the twist of the replenishing nenber
12 occurring along the axis of rotation. As shown, a drive torque is input
to the left shaft portion 13, as viewed in the figure. Wien the edges of

the thin pieces farthend éfhankedetht Otwist Oroft hehd NREHleARMIMN e ifemBEr t NO.
cartridge body 11, the entire nenber 12 is caused to twist. At the sane
tinme, each pi eceABBough r thearmenmbenr ¢2 atoft FIGIOrGA ofs addentiédly ime éreRger
tie piece or leg than at the portion adjoining the shorter leg. As a

resul t, the piedectenas cthesmembemde of hEIG.0Ad, aswhownt ie FIG 6B, sheop
piece 37. The toner |oosened by the nenber 12 is replenished into

the devel opi ng fORMET visa capabler |afi twdstingl moget than rther dattérate portion  of

e orrIgioe. a5 @ eRERSal Al i SO " S Sgibiely
e oL SRR e e T ekes et A S

enclosed by circles in FIG. 6A. As shown, the pieces 40a, 40b

and .39 are -each thihnest at the tip portion thereof. The

thinn’est tip has a thickness t; of, for example, 0.2 mm to 0.3

10 mm and deforms extremely easily. A thickness t, is greater

than the thickness t;, but it is far smaller than the thickness

of the center piece or base 35, as will be seen from FIGS. 5B

and GB. The lengths a and e of the pieces 40a, 40b and 39, the

length b of the pieces 39 and 40, and the length (c+f+d) of the

15 piece 40a are determined beforehand in relation to the inside

diameter of the cartridge and the dimensions of the base 35.

The Ic "jer tie piece 40a of the piece 38 has a constricted

portion 41 having a length f and a thickness t;. As shown in

FIG. 8, when the replenishing. member 12 is rotated in the

20 cartridge 10, the tie pieces 40a contiguous with the pieces

38 noticeably bend due to their constricted portions 41. The

pieces 38 are, therefore, retarded in the direction of rotation

of the member 12 and twisted crosswise. Consequently,

because the tie pieées 40a are closg to the scoop pieces 37,

25 the pieces 38 are capable of conveying the  toner toward the



as shown in FIG 10B, every tine the piece 37 reaches a supply port 42
formed in the cartridge body 11, the piece 37 springs back to its
original position. This is because the 2 5 pi ece 37 has a length
smal l er than the |ongitudinal dinension -1 4- of thb supply port 42.
The resulting vibration of the piece 37 sh&lBs the toner off the
repl eni shing nmenber 12. In addition, the vibration is inparted to the
toner existing in the cartridge body 11 so as to loosen it. This effect
derived from5 the vibration is achievable even.if the piece 37 is
provi ded on only one side edge of the base 35. In sumary, it will be seen
that the present invention provides a toner cartridge having various

unprecedent ed adpieeags®., da additfot dfé lbakew35l Ras a substah}ial\ degree

repl eni shing nmenber disposed in a cartridge body is easy to produce and | ow
cost because it dbdiexibilityeeandynytherefoes, vFistd\ylitzelf. or Sschni laar twistingr i al

- otherw se adhered thereto. O course, there is obviated an occurrence
that such pi ecesmosion xff thércentirg| argmbem 2dapegns the toner and( zhereby

Despite that t he repl eni shi n% . menber is inplenmented as a single
nol di ng, thin pi ERAuCesarits ol jdensityqdi hile opratecting ¢ the ¢ geembefed2

peri phery f the «cartrjdge under a constant pressure. (3) The
repl eni shin mn%sg’(iﬁﬁga toner efficiently 2 0 and can replenish it

\é\n'n'([jhout wasting it. _(ﬁG. Ttbe dett oln% ia?egi "the rrep“tl)i%{ 8{" as{ﬁecallle\f)lenqgﬁi%rgm
member 12 occurring along the axis of rotation. As shown, a
drive torque is input to the left shaft portion 13, as viewed in
the figure. When the edges of the thin pieces 37 and 38 slide

10 on the inner periphery of the cartridge body 11, the entire
member 12 is caused to twist. At the same time, each piece
38 is retarded more at the portion adjoining the longer tie
piece or leg than at the portion adjoining the shorter leg. As
a result, the piece 38 is caused to move the toner toward the
15 scoop piece 37. The toner loosened by the member 12 is
replenished into the developing unit via an outlet formed in
‘the intermediate portion of the cartridge, as represented by

the outlet 117 shown in FIG. 12.
Furthermore, as shown in FIG. 10A, each scoop piece 37
20 greatly bends in sliding contact with the - inner periphery of
the cartridge body - 11 during the course of rotation. However,
as shown in FIG. 10B, every time the piece 37 reaches a
supply port 42 formed in the cartridge body 11, the piece 37
springs back to its original position. - This is because the

25 piece 37 has a length smaller than the longitudinal dimension



| oosens the toner despite its sinple configuration. Hence, the nenber can
be rotated by a m ni mum of torque. REPLACEMENT SHEET -16- CLAIMS 1. A
toner cartridge for replenishing toner into a devel opi ng devi ce,

conprising: a cartridge body forned with a toner supply port; and a

repl eni shing nmenber rotatably disposed innk& d cartridge body, and for

repl eni shing the toner fromsaid cartridge body into the devel opi ng device
via said toner supply port when rotated; said replenishing nenber
conprising: a base having a rotary shaft a thin piece provided at a free
edge of said base; said base and said thi n pi ece conprising a single

nol ding; and at least two tie pieces connecting said thin piece and said
base. 2. A t wfethtc anppliydgertad2cl| diheedresultingai vibfatiovheo®i thea pibée kBBSS
and a width of said at |east two tie pieces are so selected as to provide
sai d thin piece,shake$ uthengoser coffit the areplenishinge npinetvers 12w t Aneladdition,t y.

3. A toner cartridge as clainmed in claim2, wherein a distance between a
center of rotatithf o %H&ilﬁlﬂre‘gﬁl cHmpanted ntdrbetheandongr oexistingst iedgdhef

idthi i i t h f d out t edg
2ty Eoms syl B9l 5 e 67 S, oo
' di t trid I d
Cl'ai m L. whbr of iSarPrBaeE 1 Aonievable, even; if HBGPIERIcTCah: BOVINELcoBnd
| i dabl i
said thin piece &‘Wgéﬁés:s?‘éé aégngpl gctﬁgbgg%, ajgscoop pi ece slidably contacting

an inner periphery rrdge hd wherein said rake pieces

adj oi n 1 ongi tudi nal | y,0RRRRLEE GRISiPl B8 deSENtRl: PhBCSrebidie moLAkisE 0P

pi ece
provides a toner cartridge having- various unprecedented

advantages, as enumerated below.

10 (n A replenishing member disposed  in a cartridge body
is easy to produce and low cost because it does not need any
pieces of Mylar or similar material otherwise = adhered
thereto. Of course, there is -obviatéd an occurrence that such
pieces come off the replenishing member.

15 (2) Despite that the replenishing member is
implemented as a single molding, thin pieces can remain in
sliding contact with the inner periphéry of the cartridge
under a constant pressure.

(3) The replenishing member scoops up toner efficiently

20 and can .replenish it without wasting it.

(4) The replenishing member elastically deforms and
loosens the toner despite its simple configuration. Hence, the

member can be rotated by a minimum of torque.



i ntervene between said rake pieces. REPLACEMENT SHEET -17- 5. A toner
cartridge as clained in claim4, wherein said rake pieces slidably contact
the i nner periphery of said cartridge body, wherein said center piece is
driven to rotate at one of |ongitudinally opposite ends thereof, and
wherein said rake pieces are arranged in -al §mal |l er nunber at the one end of
said center piece than at the other end. 6. A toner cartridge as clained
in claim4, wherein said rake pieces each has an outernost edge inclined
relative to a center of rotation of said center piece such that one side of
said rake piece closer to said scoop piece is higher in level than the

ot her side. 7. A toner cartridge as clained in claim®6, wherein said
rake pieces are each (8bnridhst eteplenishing cmemberpideferhy docamaadegualty | ong
tie piece and a conparatively short tie piece, and wherein said
conparativel y | gifgres e dyeecto i the cdifference tii cfrigtion abetweam t then thin eof

adj oi ning said center piece. 8. A toner cartridge as claimed in claimd4,
wherein said reﬁ?‘%?ﬁssfﬁp% tﬁﬁ.nﬂb'}erc@ﬁﬂl’gg%féa‘iﬁ‘ﬂ carridgepi ece, said rake

peces and, sai d ScO%ReP 158, gkt RAESs by, Smbe Bl i EbRA “rake e
20 haTed 8 1 IRt o ISHELAG O REplh Bl 2! o0t STl er han
said cartridge body. (7) Whefi the thin pieces contact the inmer wall of the

cartridge, the rake pieces noticeably tilts relative to the axis

of the cartridge and thereby further ensures the conveyance

of the toner.

10 (8) Symmetrical forces act on the rotary shaft of the
replenishing member, so that the shaft is free from
deformation.

(9) Every time each scoop piece reaches a supply port
formed in the cartridge, it springs back to its original

15 position. The resulting vibration shakes the toner off the thin
pieces and other various portions of the replenishing member.

In .addition, the vibration is imparted to the toner in the
cartridge, thefeby loosening the toner.
Various modifications will become possible for those

20 skilled in the art after receiving the teachiﬁgs of the present

disclosure without departing from the scope thereof.



of an inner periphery of said cartridge body surroundi ng=sai-d=1 aner—supoly_
port. 5. Atoner cartridge as clained'in claim 1, wherd] REPBACERMENT SHEET
conprises a flat |ladder-like <center piece while and sg d 5 thin_pieck
conprises rake pieces and a scoop piece slidably contactDag:JhQLdHhtm““"
periphery of said cartridge body, and wherein said rake g H=ori

| ongi tudinally opposite ends of said cehter piece while said scoop piece

i ntervene WELABMS sai d rake pieces. 10 6. A ﬂ S
claimed in claim 5, wherein said rake pieces sli dabl'yH* c“uﬂmlm IQ”WF
peri phery of said cartridge body, wherein said center piece i's 8rivVven to
rotate at one of g{ggi di nad | site ends thereof, and wherejn said
rake pi ecegl'are %&ranﬁgerg“%%?afjgr%ﬁ% gﬁﬁ%é%°§t ey elgping device, comprisigot sai d

center piece thaicapbidgeBody e Weth atondt suPPI9poftdhidd | dge as claimed in
claim5, wherein said rake pieces each has” an outernost edge inclined

rel ative to a ceéfeplenishinganembeymotatablyadisposedinesaidosastrieigs bodly, tahdforone si de of

sai d rake e .Closer. to said.sco iece.is higher in |leyel 2 Q t han

t he ot her g'%’@ misting i’e[t%gré?f’érs?‘aica%gd b@éﬁ“ﬁége S?Ye pingdevicefigpaidn said
rake pi ece&o@r@uﬂqygoﬁ%ﬁ%ﬁ%to said center piece by a conparatively |ong
tie piece and a conparatively short t i e piece, and wherein said

corrparativ@h@@bﬁghmgmmhﬁempﬂsing: -18- reduced in thickness at a
portion  ther eqf, 2l 00 10 52k

a thin piece provided at a free edge of said base; said base and said thin piece

comprising a single molding; and

at least two tie pieces connecting said thin piece and said base.

2. A toner cartridge as claimed in claim 1, wherein a thickness and a width of
said at least two tie pieces are so selected as to provide said thin piece, including said

at least two tie pieces, with elasticity.

3. A toner cartridge as claimed in claim 2, wherein a distance between a center of
rotation of said replenishing member and an outermost edge of said thin piece is at
least great enough for said outermost edge to slidingly contact part of an inner

periphery of said cartridge body surrounding said toner supply port.

4, A toner cartridge as claimed in claim 1., wherein said base comprises a flat
ladder-like center piece and said thin piecg comprises rake pieces and a scoop piece
slidably contacting an inner periphery of said cartridge body, and wherein said rake
pieces adjoin longitudinally opposite ends of said center piece while said scoop piece

intervene between said rake pieces.



cent er piece. 9. Atoner cartridge as clainmed in claim§y

WSEMENT SHEET
repl eni shi ng nmenber conprising said center piece, saidr ﬂE@A pl eces
and said scoop piece is provided wth a - 180[efird sy et JUlcERI .
configuration with respect to a center of rotat At-anes

cartridge as clainmed in claim5, wherei{ysaid scoop pi eﬁe—has—a—l—engi_h;_
smal ler than a wdth of said 1 0 toner supply port, -
| ongi tudi nal direction of said cartridge body. ,lﬂm ,mm'”mr" ,",

5. A toner cartridge as claimed in claim 4, wherein said rake pieces slidably
contact the inner periphery of said cartridge body, wherein said center piece is driven
to rotate at one of longitudinally opposite ends thereof, and wherein said rake pieces
are arranged in a smaller number at the one end of said center piece than at the other

end.

6. A toner cartridge as claimed in claim 4, wherein said rake pieces each has an
outermost edge inclined relative to a center of rotation of said center piece such that
one side of said rake piece closer to said scoop piece is higher in level than the other

side.

7. A toner cartridge as claimed in claim 6, wherein said rake pieces are each
connected to said center piece by a comparatively long tie piece and a comparatively
short tie piece, and wherein said comparatively long tie piece is reduced in thickness

at a portion thereof adjoining said center piece.

8. A toner cartridge as claimed in claim 4, wherein said replenishing member
comprising said center piece, said rake pieces and said scoop piece is provided with a

180° symmetrical configuration with respect to a center of rotation.

9. A toner cartridge as claimed in claim 4, wherein said scoop piece has a length
smaller than a width of said toner supply port, as measured in a longitudinal direction
of said cartridge body.



