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I nvention The present invention relates to a devel oper carrying nenber used

in i mage forming apparatus such asEROA2I33bBdt ogr aphi ¢ recordi ng appar at us

and el ectrostatic recording apparatus. Mre particularly, it relates to a
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U. S. PatergAdN@RogNg%;TﬁgqNVEmmnese Patent Publications No. 42-23910 and
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L J:
Application Laid-open No. 52-.119651. In the case of the liquid or pasty
coating conposition, such a phenonmenon is due to the fact that there 55 is
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conducti ve paistelopbrand bents $he-abilityl @fch seveiapee adrying atidivibed BSImpdrt staticafargato & lirmpre
for form ng aetamegionsuifotnd bisSadshs adocg rchangé etthigihessadf la. tonds caaty nasuitirtgi in @ change of
particles, fidessitgar bon particles and fine graphite particles are nentioned.
When, howev er(?) Since fhikicleavagessurangdsiiat, theehénombropiof ignep adiesientendstg egeur. (1) Si nce
gr aphl te i s udbmploye pheapryenop parficularlyrepmarkphiy oggimsin the pendugtior eropass irf which a coating
di anet er of filldy dr@pd weieg 8riguie PRty esaﬂas %{PROP'E?"eaWYf"ﬁg & Wiedethask assdigelased in

ten mecr onsJaP?Pef%Peat%ﬂM?B‘iaFWGPP‘EW i he d| rection of the
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menber, theP AL e3" FeoRORotHRT PorRCe e"srﬁ" °rFr?"épr OSCoPINE VT Bwpoi nt (i . e. at si ze
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change of thi akggses ofthe aeéeehﬁvemfa%tm ploRdd 4 Eévagpe‘r Bar@in§ h@ﬁ\e& ik hed 3B dalthie abde
(2) Since theoéhscavage surface is flat, the phenonenon of toner adhesion
tends t 0 0CCURnothen ®bjad QF thePgteseANEVRATDN petot brovidedd ddvelofsrtsaltidy HerfSee tab cdnlstdblye
producti on impatesis chaigeieadrera coating filmis formed using a liquid or
pasty coad i ng Stibapthen dbjectof arequogseht frgertion ishe prowdeedbvelspet By ing sescibérnhal egpcgive we
Pat ent Appl fooasimage staisle t-do@tan ocapyi@ orlld BGS humbenoftshetse et hods, such a
phenonenon i s Aduthet obiech ef thaeteserh ivertibreisgo povide paipvelsderclarryingmmentker ithat canhstably a
35 pi gmentlmpaft slaticichpigedio @ fongyais ey epdnments- conposi ti on, is novabl e through
the inside of Asiilbiudbritobiag of ferprgspnt dnventign jsde Riofifeor d?VﬁhE'D'Q davige heheas stably impart
surface &f e chreapdp 889" carryi ng nenber tends to render the surface of a
bi nder resin &niibyitheeRbiegsel B posant invetienais 49 Brevide 2 dBYRIoRINg 19pYiget Yat gpn give toner
materials. | 6 dg-dugafiph ¢f CRRYI]F PR 12§ number of shests.

still further object of the present invention is to provide a developing device that can stably impart
static charge to a toner in any environments.

] To achieve the above objects, the present invention provides a developer carrying member comprising
a substrate and a coaring film, wherein the surface of said subsirate is covered with said coating film, and
said coating film is formed with a film-forming composition containing i) a graphite, a carbon black or a
mixture thereof, ii) a spherical material having a number average particle diameter of from 0.05 to 30 i and
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An object of the present invention is to provide a devel oper carrying
menber that has sol ved the above probl ens. Another object of the present
invention is to provide a devel opelfP 8421 §31B1 nenber that can stably inpart
static charge to a toner. 45 Still another object of the present
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provi deg a device unit conprising a developing neans and a photosensitive
menber whi chin&iget, iardeetppad daltyilparhdintico1 Edipisea alsabstrats Babd Heoatiy filin 6.1 The barting Tilrh
capabl e ofe doelamgvefoperehwrrmmbem showal incFig @ tisofoimed ofspmncamam@w &indes reshi3and
body, sai grapliteet opi ng nmeans conprising the devel oper carrying nenber as
def i ned abovEhe splipriBiRipEAcIREERINATE @Rse@HNVERIEN DRAG\NINGEr Fyepge partici dinrater ol frpny

i |1 ust raat @540 96 rum, Rrefarablysicoms 863 fooP iyh, and reans rglersbini tirowf 0.1 Iee1Ogier0cThesgherical
carrying pereles: arg addad i g PrBOseIRE PIgYastingrite Glagvagn sirtgpe of1%0., the graphie frgm becoming
schemat i c&mpsth-ilf js addecy s tatsife &FmR BYriemouginess ian B%v%?"??gﬁ‘f whep; Repadiewdsy P ng
to the pr&S¥ne f"f'h‘?fé'i‘?[‘f%?l”e!:my'"% "‘?E‘H%r?éi P%eam Pphe W&'h*‘é%‘??b?@'ﬁ?? an
|rrageforr?ia'ﬂgﬁm?"”3h" 0 ' 'E'

accor di i gthe {aver R dm %z;eér‘%z? 03 o‘l’—“i‘ ayff’s}' '"a? g‘ﬁt} ?’7°§ '?'Bn
concer ni ng ﬁ? ﬁlmﬁg "M{‘ %ﬂ%’tt sof% a;n he n e
devel oper fro > 1ie Bfhichifat éf% Pth§ ?

mean space ﬁ&ayxeen concaw s and corvexities on surtAce o

pl
devel opgr Cakihdigh Jea8HERAS not D@Ggg@;@nﬂ}l fefard {ofind Eatg E'BBER, ﬁ\ﬁégh%ﬂpﬁn%ﬁs L n
Fi g\, a pdausl QA&rGeaBR thatdriad s d flont AEDVidwpbift & |§\'d$bs ety MRteRAlS capab@ i NY
film6. Thenisigtoosiiefchirgd Mcitde fefif colipoeAdeRBEh 4594 bhendl Gesii Binlinyll msthatyiatd Rsifri J.
1 is forngeMaA), &pirend-tddiefddpbifrhé anda nibdgartedntaind  irésindardivebid) 6:aq8istich a4 alumina

and zinc oxide. The materials are by no means limited to these.

45 Positive chargeability can be measured by usual static charge measuring methods. For example, it is
judged by measuring by the blow-off method the amount of triboelectricity of spherical particles in a mixture
comprising spherical particles and metallic powder such as iron powder.

The binder resin used in the coating film provided on the developer carrying member of the present
invention includes resins such as a phenol resin, an epoxy resin and a polycarbonate resin. In general,

50 resins capable of imparting to a toner a triboelectric charge in the positive polarity can be preferably used
as the binder resin.

Of these resins, thermosetting resins are preferred from the viewpoints of manufacture and durability.
From the viewpoint of static charge stability of a toner, a phenol resin is most preferably used. The phenol
resin includes a pure phenol resin synthesized from phenol and formaidehyde, and a modified phenol resin

55 comprising the combination of an ester gum with a pure phenol resin. Both of them can be used. The
phenol resin is preferably used since it can form a dense three-dimensional cross-linked structure as a
result of thermosetting reaction and hence can form a very hard coating film compared with other
thermosetting resins such as polyurethanes and polyamides.
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The spherical particles used in the present invention has a nunber average
particle dianeter of from30 0.05 to 30 [erH‘, preferably fromO0.05 to 20
[err], and nore preferably from 0. 1LEP@ 44 3BEBI] . The spheri cal particles
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coating sqﬁmb@gbrb?hagggknaed to the substrate for the deve oper carrying
menber, and allowed to becone tack-free. Thereafter, the coating film
formed is cured by heating or exposure to light. A devel oper carrying
menber is thus produced. The coating sol yfj on may be applied by spray
coatings dip coating, roller coRa rvgjb-a i )nigizor el ectrostatic coating.
55 The conponent ratio of the respgec iq/e conponents used in the present
invention will be described below In the Tollow ng, particularly preferred
ranges are noted. The weight ratio of the graphite to the binder resin in
the present 'P ﬁ'?PeﬁPﬁeBh'“Y%t“’I"r B een spage (3m) is|oktaingrh by HgRauadien:\§im chLn, wherein L
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possi bi | i ;f vingway: Agph F o f§70s patalie! fo e, cenpey '"P"’e‘gmetrg“ Bpss,
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coat of ap -count®level an e roughness curve intersect to each other is present at least once
pomts at which the lower peak-count level and the roughness curve intersect to each other,
55 thls is regarded as a hill and the number of hills n is determined within the range of the standard length L
(2.5 mm).
In order to promote release of a developer from the surface of the developer carrying member, a
material with a low surface energy may be added.



The spherical particles used in the present invention may be added in an
anount of from1 to 20 wt.% based on_the wei ght of the binder resin, in the
range of which particularly preferabP®42d338d can be 5 obtained. An
anount less than 1 wt.% may bri ng about a small effect of adding the
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roughness curve i nt ersect to each other Is present at |east once between

the two points at which the | ower peak-cqunt |evel and the roughness curve
I ntersect to each other, 55 this is regarded as a hill and the nunber of
“hills nis determined within the range of the standard length L (2.5 nm.
In order to pronote release of a devel oper fromthe surface of the

devel oper carrying nenber, a



material with a | ow surface energy nmay be added. 6 EP 0 421 331 B1 Such
a material includes, for exanple, fluorine conpounds, boron nitride, and
graphite. The devel opi ng device of ER ﬂézb?:ﬂs%ht i nvention, used in an

el ectrophot ographi ¢ apparatus will be described with reference to Figs. 2
and 3. Th photosensitive member is negatively or positively
char ged b%r oﬁ%ﬁan?d]e fan of a primary charger 202, and a digital |atent
image is forned by |nage 5 scannlng through exposur e 205 using a | aser

beama,,(or an ane Tt ot IIULFTFIIUU reftectton eXposuy e 205
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through’saptransf charger 203, so that the negatively charged toner inage
or positiv@%&%&%@!oner i mge on the surface of the photosensitive drum

is electrostatically transferred to 15 the transfer paper P. The transfer
paper P separated j+omthe—photosensitive—adrn201—-s—StHHd4 to fixing
usi ng ay,heat - pr essjBeaphits| (YFG-1G; pvailahly fram Sbowsl Benie0vK godierhal 18hearts gner i mage on
the transfer paper| @8ydigsesteriSugd). The one- conponent devel oper rdmai ni ng on

t hesphot osensi ti vel EPOKT1 after the transfer step is ré RS loy t he
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cleaning, the 20 [ B®HpRI iptes O 4 0T PQ@EWu‘P? b drum 201 i s

el i m nased by erasure exposure 206, and thus the procedure starting from
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same di r e&epagtionExample 3 he direction in which the el ectrostatic i nage
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friction between|tiqe! yge phepdresin t he 30 devel oper carryi ng!sae] 1 and the
toner particles. | /AP éﬂsP'éVpG(BEQ"B'r'e% P&ﬂ'é'@%‘ﬂe‘ﬁ%@ hiffie"i“ﬂo i ¢t posed
oppasi ngly to one '8t ] ] ' ar

per manent magnet, in proxrmty (vvlth a space of from 50 [err] to 500[err])
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t he phot odxarglel ve drum 201 and 35 devel oper carrying nenber 1 in the
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surface and the action of the 8



AC bi as or pul se bias. 45 In place of the magnetic doctor blade 211, an
el astic blade forned of an elastic materi.al such as silicone rubber may be
used so that the layer thickness of Eﬂpe"%e’@el%per | ayer can be controlled
by pressure and thereby the toner can be coated on the devel oper carrying
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axis di arrete wa%alfoa 9‘8 n'gpse§ err]or Iess) Resol type phenol
resin Evaluation items 100 parts Spherical resol

type phegpl—Tesrm particles subjected to hardening treatnent 4 parts
(positively gqhamhafRshsty: (ﬁydggtag@edga,méng{ye dianmeter: 2 [err]) 10 The above
matgrd al s for aacoapiyengafi |l mwere added to 75 parts of butyl al cohol, and
m xed. Thereaf taer, the1pdiotare was di spersed for 10 hours using a ball mll
hol di ng therei B: bal Owrobdt20® [err] in diameter as medium particles. After
di spersi e was Cconpl.edvrdess t he balls were separated using a sieve of 64
meshes to gi @ lmageuquity: (Yisslsatiservédom dosred intge dhin-inatrepraidcibility, dJack Fpvissaround line
sol ution is deageghatedrd as undiluted Solution 1. 15 Preparation Exanple 2
G aphite (UFG 26; a@plleshl e from Showa Denko K K; naj or 100 parts 20
axis dianeter: A5 [ef9¥ Epoxy resin

100 part & Sphefi cal P'é‘F*'ﬁ‘H’YH%? art icles (positively chargeable; number 5

parts avera e artl%"é"c : 0 1 [err] degree of spher|C|ty 1.0) 25
The above tag'e g 9 ale and mx d,
Thereafter, ofte © l n rg’m vﬁn?a ?sllctgl ﬁfn fsr%)é and n or| Pr:
bal I's of 1 dgrr adégr%?\%? % ? PP e ean oqRlE TSP L e,
were separate ve an cﬁ | ut ed soI ut ion (solid content: 25 w.%. This
stock sol ut 5QRok® deS| gnated as Undiluted Solution 2. 30 Preparation
Exanple 3 35— G aphite (available from N hon Kokuen K. K.; major

axis di aneter a delblogeRchryirgOmbritber JwabPrdpard [ HeKsahfeOREHie! 8Xin9B8Em l@Vﬁ'ekébBl fhat
from Col Ud”be@rllK&g@jdﬁon 39;5{38%’&93 bﬁsﬁa\r croﬁﬁrJg a8 R9a¢, Bhd tﬁé\coaﬂr%Qvag’Ge‘ra&&thgﬂtrawolet rays.

N Evaluation was also made in the same way. Results obtamed are shown in Table 1.

Comparative Example 1

45 The surface was roughened using sand blast so that the surface of an aluminum substrate of 20 mm in
diameter was provided with substantially the same surface roughness (Ra = 2.5 um). The resulting
carrying member made of aluminum was evaluated in the same manner as in Example 1. Results obtained
are shown in Table 1.

In Comparative Example 1, image density becomes low in a low-temperature and low-humidity
so environment, and black spots around line image and developer catrying member memory tend to occur.

Comparative Example 2

A developer carrying member was prepared in the same manner as in Example 1, except that the

55 spherical resol type phenol resin particles were excluded from the materials used in Preparation Example 1.
Evaluation was also made in the same way. Results obtained are shown in Tabls 1.

In Comparative Example 2, there are no problems on both the density and image quality at the initial

stage. On the other hand, in the course of the duration of copying, an irregular coat (blotchy image) was

9



Resol type phenol resin 100 parts 40
Spherical resol type phenol resin _rtiglgs fupjecteq to hardening 4 parts
treatment (positively chargeabl e; va A2 g'bﬁ ticle dianmeter: 4 [err]) The
above materials were treated in the sanme manner as in Exanple 1 to give a
undi | ut ed 56w bdctiin & STtbrAperatld %tléw-l%f’hi%@ endronmbRi gySOl ution is designated as
Undi luted Solution 3. 45 Exanple 1 To Undiluted Solution 1, 20 parts of
butyl al cohol was added to give a coa}in Sﬁlution (solid content: 20
W.%: Using this coating solution, a %%g?i g was formed on a carrying
mentef substrate nmade of alum numso (an alumnumcylinder) of 20 mmin

di aneter by d p S0 iye f {

v e v v

- ot—=8 s E AL e ey e soat i ng was
cured by heating at [err] fy £ NH ":W menber was
t hus prepared. Th at i ng TS ET—0N. car o URTE SLRY ate had a
surface roughness of 2.5 [err].414 a modi fied NP-5pdlpg® copying

machi ne’manuf act ur - CafRie i4F - ) élqéa Ich a deyst Pl Ny sheeve was

repl aced with thispglgyel opgeagal I yi ngurdtben andsggigotosam&}é{y&hnenber
was replaced with (@) Sij;‘ﬁ'p"%ﬁt OSEPSI 1QE €7 1. as IP. bexgpited for
a negativel y Thargeapl e one-conponent nagnetl c devel oper, 10,000 sheets
paper-feed temkamp®ae carried out in environnents of a tenperature of [err]
and a Hﬁnidity of 10 % RH and of a tenperature of 30 C and a humdity of 80
% RH, respectiVvely.2Eval ublion &as nedle ackording to Ahe f&A| owihg

eval uation itens. 8 EP 0 421 331 Bl The above negatively chargeabl e one
conponent magn2tic defel opBr waB conphi sedhof 108 pards by Beig of a

negativgly chargeabl e nmagnetic_toner with a nunber average particle
di aneter of 19CTRAFRTIEEEXABBIL; om the fol lowing materials, and 0,5 part

by wei ght of nfgatix%y chgrgeag;e hydr oprl\lgbi c cglloigal sigica.gb
n

Pol yester resi 00 parts gnetic materi al 60
parts Negativegchargegconjgol |i gg agegt 2cpartsal0 a A Ck*
Low nolascul ar pol ypropyl ene -~ 3 parts In the above copyi ng nmachi ne, the

gap between the surface of the devel oper carrying nenber (a devel oping
sl eeve) and a—magneti c bl ade was set to be 250 [err|, the devel oper | ayer
(a magnetic topet Iasge)denstike devel oper carrying nenber was made to be
about 120 [err] thick, and the cl osest gap between 15 the surface of the
devel op¥r car IQi ngImegeequaddtyhe surface of the [err] photosensitive
menber was set to be about 300 [err]. A devel oping bias conprised of a DC
bi as + 400 V and*aBlackbdets(gppund 2dpevimageooghpHtwas al so applied to
the devel oper carrying nenber. Evaluation itens 20 (1) |Inage density:
“(Macbet ) refl ecttoBRlagabyt ypaga: Over 1.4 A Over 1.2 to 1.4 B:
Over 1.0 to 1.2 25 C 1.0 or less (2) Image quality: (Visually
observed on goafiRyGnd BRER fith Bh B! sife LERS QQrUIGﬁeb'cérW’membarCﬂﬁs%ﬁ% Statid G Hle
li ne i MBgGmagh@ensitfhre-imagduality. EXcel I ent A Goo

Adding the spherical particles in the coating film is seen to cause less change as a result of the
40 duration of copying.

Example 3

A coating solution was prepared in the same way except that among the materials in Preparation
45 Example 1 the particle diameter of the phenol resin particles was changed to 20 um. Coating was carried
out in the same manner as in Example 1 to prepare a developer carrying member. Evaluation was also
made similarly.
Results obtained are shown in Table 2.

s0 Example 4

A coating solution was prepared in the same way except that among the materials in Preparation
Example 2 the particle diameter of the spherical alumina particles was changed to 0.05 um. Coating was
carried out in the same manner as in Example 2 to prepare a developer carrying member. Evaluation was

s5 also made similarly.

Results obtained are shown in Table 2.
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30 B: “Practically usable C Practically unusable Results
obtained are shown in Table 1. As V%j’l{l, ,Tpe eVAdent fromTable 1, in the
devel opi ng devi ce that enploys the de ébﬁgr 1carryl ng nmenber of the present
invention, there is no problemon image quality, inmge density is stable,
and no det Soidrdild BRmBR 3 occurs after duration of copying. Exanple 2 A
devel oper carrying nmenber was prepared in the same manner as in Exanple 1,

except that 40 coatiflbdiitibe asSplebdrdcPi tRe W@fe FRPLICES th aMBRgPihe GR@bIOGh P®pdrdtion
was; ~and t lgRanfpRal tHaOnunidsr svbrasipatclehdiamhdier BV k| ghbnol Al -pafiad Wakt EHaRgedas 40 LF0
mada=i n & hGoatingrwvas\egiriedRRs inl the samidt Mann@Chsasn Exdnip\iNtol plephRid Govdlopef oty atdmber.
Exanpl e 1 #Baluation wbla @lss madessinsilatiyas r oughened usi ng sand "bl ast so that the
surface of arReaditsobtaiven Baeovs mtTebl@?. 20 mm i n di aneter was provided wth
substantially the sane surface roughness (Ra = 2.5 [err]). The resulting
carrying ati 4al um num was eval uated in the sane manner as in
Exanple 2. Results obtained are shown in Table 1. In Conparative Exanple 1,
i mage densi tyA BeatiegrElutiph was Areparechifl- the: Ajves eyl Pxeort 1opt |aEang, e meateri i’b"'epafatm"
envir onrren B‘Pd’é‘l@c'g giametergf dherpherics| @lumipa particlorvag Shanoerh o, 0-Q2-44- Gopifag was
menber saamﬁ""e'eswp%ﬁa'ae'ﬁ ¢do BRRADP gevsloper qa(yise Spaber: Syajugtion yras

menber vva a ner as in Exanple 1, except that the 55
spheri caf res ig%"é‘"?%aé%%?w? gg—f’ﬂagarti cles were excluded fromthe

materials used in Preparation Exanple 1. Evaluation was also nade in the
same way. Results obtained are shown i A®®381 & 1. In Conparative Exanple 2,
there are no problens on both the denS|ty and |mage quallty at the |n|t|al

stage. @ the o s 0 z , : an
i rregul ar coat (bIotchy |nag - in a
| oket enper at ure andgl,guw hu T Lagw-tenp. | ow
H gh tenp. high humgdigby (L/L) 10,000 huntdlty ( ,Oer'
?%tggo . poggh- hIn1tia1 Af kggekace Inlti?l h 5 10, 000
, reugh- Initheks shgehge duration stagel Nitig rati get ness
st age RE(QAL | mn."!LIQ't‘age_m. 1Q. ID. 1QQurafbonm macrerr])
| D. | Q I'D. [ Q TD. Q ID. Q@ Exanmple: 1
2.5 AA A Example: A A A A AA A2 2.5
A A A A A A A A 20
Conpar at®fve Exadple:310 2A0 AB B* AC g8 BB A A
B C2 2.5 AA A Cr* A A
A C** 25 ID 4 Ina@eodensﬁty 38 | & : Iﬁage gqBalith * Bl &ck ddts around
i ne i mage, 8 ** Bl otc h¥ nﬁ e Providing the coating filmon the
surface of the EEQEFﬁﬁéVeCE pypP 8 menber has nmade stable both the
3 6.0 B o c C* B Cx
4 2.5 A A B C*k%x B A A Ck%
- 40
ID.: Image density
- IQ.: Image quality
* Thin-line reproducibility was lowered.
** Agglomerates of the developer partiélly appeared
50 on the developer carrying member ‘to cause
difference in density of the toner image.
o5 Blotchy image.

It is seen that the particle diameter of the spherical material is preferably in the range of from 0.05 to 30
um.

11



| mage density and image quality. Adding the spherical particles in the
coating filmis seen to cause |less_change as a result of the 40 duration
of copying. Exanple 3 A coating sEP & 424 v388d prepared in the sane way
except that anong the materials in Preparation 45 Exanple 1 the particle

di anet er phenol resin particles was changed to 20 [err]. Coating was
carried Geu‘{'amf)—lrgjt he sanme manner as in Exanple 1 to prepare a devel oper
carrying mewhehdiuthy Sk 5,0 pWesor Bltyl AcoRAGasBiiBdlidgile/a coling dbiliton @licPdoRiesl: BF €
shown i n yiah) enicoathiyy Soifichid8 afiplibd 0ah didgnuRPéuBitiaRNin YR Salb SamfeP s inExbmifle $2ME
way “eX ge phblicwbd by HeRN@ridgI A deRéIet BArfing Mdmibed Aisihi:® Prepatetil B uationt Was Y inaddl €

di anet er gihilabhy) ResuiRé chtainealarecshown indalies.t | cl es was changed to 0.05 [err].
Coating was carried out in the sanme manner as in Exanple 2 to prepare a
devel operEBeaplegi Nng nmenber. Eval uation was 55 also made simlarly. Results
obt ai ned are shown in Table 2. 10 EP 0 421 331 Bl Conparative Example 3
A coat itng sélqgatingreoluticn wasaenated in thet $ame seareexoaRt/ thelkareqno thehmateripipoin Prediqeation

mat er i al sBiempiP3cthe geephitgrentthengsrben blagh,werp eprficadded, o ran genopid of F¢ pastsdrenfieg was of

- the phenofaried sptin g same maanelessin ExalpetitorR5ePaG 3 deviqper eanyingTamband-vilaion wasr | ed
out in thi¥somadesimiisfer as in Exanple 1 to prepare a devel oper carrying
nmenmber . Evafeeults HpinRd e ey Mgk i nilarly. Results obtained are shown in
Table & acative Exanple 4 10 A coating solution was prepared in the
sanme way that anong the materials in Preparation Exanple 2 the

particle di aneLer Of udaNgasSRGIeh GRlineAlaid! Ad Reol &l SRonae MBRAMEH e
[err]. CogLing: %&Jﬂ?&ﬂﬁﬁﬁa{ia By ;gﬁng%&\ék  Ehon T bR ,%’g"ns.
preparg, WA atrie& Bht i Hd%alE Ffker aﬁ Abik Q"o g%ﬁar@a%avéiﬂigﬁcaﬁwﬂa 1&.- 15
Resul ts OpfRktdR WaPdi r*da Yrhilddy. Tabl e 2. Table 2 2 o

Low lenp. | @¥éults obtained are shown in Table 3. H gh tenp. high humdity (L/L)

humdity (HH Sur- Af ter

Af t er facexample 8 10, 000 '

10, 00028 ough- I niti al sheet Initial sheet 25
ness St a@ecoating solution was prepackd rigttheosame waytexcapt that among the materials in Rfepagationon
Ra( p) BBmple 1 the(Yraphite was added|iDan amouht(@f 67 parts and th@phenol r¢sip, in an amount df BB parts. | Q
Exanpl e: Guating was carried Qut in ttR® @me mapper as j§ Example 1 to prepare a develofer carrging member.

A B Evaluation was giso madg sipilarly. 2 (O A A A B

A A% Results objined aig sty faei e Exanpl e: 35 3 6.0 B C B

C* C C* B C 4 2.5 A A B Ce* B
A Bample® A+ 40

A coating solution was prepared in the same way except that among the materials in Preparation
ss Example 1 the phenol resin was added in an amount of 6 parts. Coating was carried out in the same
manner as in Example 1 to prepare a developer carrying member. Evaluation was also made similarly.

Resulis obtained are shown in Table 3.

Example 10

Nt A coating solution was prepared in the same way except that among the materials in Preparation
Example 1 the spherical phenol resin particles were used in an amount of 0.2 part. Coating was carried out
in the same manner as in Example 1 to prepare a developer carrying member. Evaluation was also made
similarly.

45 Results obtained are shown in Table 3.

Example 11
A coating solution was prepared in the same way except that among the materials in Preparation
s0 Example 1 the spherical phenol resin particles were replaced with spherical polytetrafluoroethylene resin

(PTFE) particles (negatively chargeabls). Coating was carried out in the same manner as in Example 1 to
prepare a developer carrying member. Evaluation was also made similarly.

65
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ID.: Image density 1Q: Inmage quality 45 * Thin-line reproducibility was

| onered. ** Aggl onerates of the devel oper partially appeared 50

on the devel oper carrying nenber toEEM£FWerence in density of the
toner inmage. Blotchy inmage. 55 It is seen that the particle dianmeter of the
spherical mater] I ref {.n, the range of fromO0.05 to 30 [err].

EP 0 421 331 E&é"@%&%qegaés%ﬁ@n&bie{}f ed Solution 3, 60 parts of butyl

al cohol was added to give a coating solution (solid content: 15 w.% . This
coating solution was applied to an al u¥ekdm Substrate in the sane nmanner as
in Bsanplge 1, 5 followed by heat curing. A devel oper carrying nenber was
thus prepared. _Evaluation was also nmade simlarly .Dg&u&_g%ga_kn.ed_are_
shown in Table 3. Exanple 6 QW temp.cds uﬁi‘gﬁ j2up % Ped in the
sanme way except that anong- 1B Al ) '—b-gt . 3

tho
—C

ep

graphite and the caPM3W bl ack were ea ed in an anount t¥§ pérts.
Coating was carried f8Ge in the as in Examle 1 (Q° 8pare a
devel oper carrying B i Y

| ar lts
obt ai ned are shown iJI u .ra T epar ed
in the sane way ' RO g e Tt
the graphite V\%‘[a%q%d in an anount of 25 parts and the phenol resin in an
anount of® 75 parts. 20 Coating was carried out in the sane nmanner as in
Exanple 1 to prepare g gleveipoper xcarrwag nmyrber aaEval wati o;aavas @ so nmade
simlarly. Results obtained are shown in Table 3. Exanple 8 25 A coating
sol ution was preparec.is tIxa sama way AxceptBX hatAlanond t he Adaterifal s in
Preparati,on Exanple 1 the graphite was added in an anmount of 67 parts and
the phenol resi®in @ @nmouk of 83 pals. &4tind was Zarrid outrin the
sang_manner as in Exanple 1 to prepare a devel oper. carrying nber
Eval uati on was & so rfaedt sifftlarld. 304 U A obt & ned ge sfbwn in
Tabl e 3. Exanple 9 A coating solution s prepared,in the sang way, except
t hat anoeg the ngelteri“aéﬂil in rep;#atio 35 arrplgsl tHKle phe%l re%in was
added i n an amoynt of260part§-. ting yas Ggd#i edy out 4 n they samg manner
as in Exanple 1"to priepare a devel oper carrying nenber. Eval uation was al so
nmade simlarly.qResuljsgobtained gre shpwn in Tablg 3. gxanplg 10 g0 A
coating solution was prepared in the same way except that anong the
material 8in Preparation Exanple 1 the spherical phenol resin particles
were used in amranountof 0”2 part. Coating was carried out

ID.: Image density

35 IQ.: Image quality
* Ghost

** Uneven image

. 40
Example 12
% Carbon black (Conductex 900, available from Columbia Kagaku | 80 parts
K.K.; oil absorption: 120 c¢c/100 g; a =0.96)
Resol type phenol resin (a binder resin) 100 paris
Spherical resol type phenol resin particles subjected to 10 parts

hardening treatment (number average particle diameter: 2 um)

50

The above materials for a coating film were added to butyl alcohol so as to be 30 wt.% as solid content.
Using a sand mill fillod with steel ball of 1 mm in diameter, the mixture obtained was passed through it
three times to carry out dispersion. In the resulting coating material for a coating film, a carrying member
55 substrate of 20 mm in diameter, made of aluminum, was dipped to carry out dip coating. A coating of 10
um thus formed was heated using a hot-air drying oven for at 150°C for 30 minutes to effect curing. The
surface of the coating film thus formed on the resulting developer carrying member had an Sm of 40 um

and an Ra of 2.2 um.
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in the sane manner as in Exanple 1 to prepare a devel oper carryi ng nenber.
Eval uation was al so nmade simlarly_ 45 Results obtai ned are shown in
Table 3. Exanple 1 1 A coating sol &R P4R? %EBbrepar ed in the same way except
that anong the materials in Preparation 50 Exanple 1 the spherical phenol

resin parti Ch&s IMabBndaoib-5636 G Woyilg SRBGL HdluraBied b icamth! O iR Yhidl b &fdfeidofng! N
(PTFE) parstewj%v?;% réﬂra%&ﬁ%iih\&gfﬁe\/aiaﬁér ! %b GrembSrOAl a PHotBRsitvE binbd was! feplatbdlwith
sanme manngh o pﬁd&s@éﬁmk&nbkr Edasitb BP&lited RBr £1R3481v0 RiBEr, 10200 YieBtd paRRITRSY tests were
Eval uat i oraMed o inSehviroRfentsSbrTok @r10Ye RRQInd 6 30 G0 %) Rfi2bspddivel IEvEisibh wss made
obt akfiegl ad e SdM¥WRanhét ad MExEMEle 1. FREUKE oRaifodlafyéhbvai TP Tatiesy

H gh tenp. high humdity (L/L) humdity (HH Sur-
Af ter Example 13 After 10 face
10, 000 10, 000 rough- Initial sheet

lnitial sh@@pvelmgscarryingsmarglepr was prepared in the shmpyegmnanper as in 51@@@ 12, oxcept that an
dur at i ot Ragxy)resin wasDsed as a|binder resin, methylBthyl ketopngyas used as g spjvent, and thp coating formefh)
| Q Exanplwes cgred by 2ddjng amamine apd heatingaat 150 7C for 14)gur. images werp produced ig; the same

AA A  manper as infExamplen}?. Resulps obtaingchare shown jmTable 4. 7 2.0 A
A B B* A A AA A8 3.0 AA A
A B Exginple 14, A A26 9 3.5 A
g B* * A A deve 'S‘er carrying mg’mber was pA pared A’n As‘ame ?a e'rA‘asl ﬁ% Examzl'eo12, excéa‘pt that 'g‘
A A styrene/butadiene copglymer was used as @ binde re%t%, I yI"efftyl keto qwas as lvent, and
1Q : | ma gge coatin%f r&nid W ur%dgat 89 fo'ro‘zo Einlﬁtrgrdgrg Bw e?n%ﬁ%e ?lgtchh ¥mé& thanner as in
. . its ob how| 4 ¢
Car bon Al ack" Conguctse(;( 9 O,reasvoal Irﬂg-ﬁ%e from Col unbi a Kagaku 80 parts K K. ;

oi | absor Ronpitative Blanfple/s100 g; a=0.96) Resol type phenol resin (a binder

r esnny 100 parts Spherical resol type phenol resin
particl es suRjdewlopst dafying mdrbeP ¥as Brepdied in the same manner as MERPIeN, bxcaR tHae b
(nunber aweverper gaiyihg embeli vasRéphiced Rit € deJe)opind) Gleévd Onade st blaringrh and, G place of
coat i ngesf ipraviding e caekihg diint, diakting Was appiah®o|thesaurias df thelaimBdmvdylindera® a6 igitle the
content. dsmeguracesmnghness] Imadas|weesdprodutdl is theaskmé aahneoés ik Eramplen12] Reswid ehtainetihe
m Xt ur e olreashpvpriin Talile passed through it three tinmes to carry out dispersion.
In the resulting coating material for a coating film a carrying nenber 55
subst r at e Gempretivefixampledi anet er, made of al umi num was di pped to carry out

.dip coaing. A coating of 10 [err] thus forned was heated using a hot-air
dryi ng oven % gpveloper[cairying mespbes was pieprreskintep sapmedpanner g jin, Exampig !, except that the

spherical materizl was not used. Images were produced in the same mannet as in Example 12. Resulis
obtained are shown in Table 4.

55
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surface of the coating filmthus fornmed on the resulting devel oper carrying
menber had an Smof 40 [err] and an Ra of 2.2 [err]. 13 EP 0421 331 B1
Usi ng a nodi fied NP-5540 (a copyi ngEﬁéHﬁ 1 nuf act ur ed by Canon Inc.) in
whi ch a devel oping sl eeve was replaced with this devel oper carrying member
and a photosensitive nmenber was replaced with an a-Si photosensitive nenber
so as to be suited for a negative tonerfalll® 00 sheets paper-feed tests
were carried out in enwronrrents of [err] 10 %RH and of [err] 80 % RH,
respectl vely. e

Resul#s aqbtai ned are shown in Tﬁ’ﬁpg‘.t af

menber was prepared in the sa |-€ EXCe e

epoxy resin was used ltB nder reS| n Oet hyl ketone VL, d as a
solvent, and the coatfigm% medy N@§ @ddi ngI@ﬁﬁri ne grsbfeating at
[err] for 1 hour. fd6L e P& ed ing r as durdoomwl e 12.
Resul t s obt ai ned ar% ﬁgggéfg_' €l op®r ceqQl yi ng
menber was preM‘Wﬁ%a
styrene/ but adi epgamepet ymer was used as a binder resin, methyl ethyl ketone
was -used as a solvent, and the coating forned was cured at [err] for 20

m nutes. |mages yere Ersduced i BAt heARane Nannkk as An BxBnplBA12. AResults
obt ai ned™ire shown in Table 4. 20 Conparative Exanple 5 A devel oper
carrying nenber 38s pzepare80in Bhe sAme ndnnebAas ik Exahple A2, BAcept
that the devel oper carrying nenber was replaced with a devel opi ng sl eeve
made of al um nunténd,2i@ pl3Be 8A 25 Aprodel ngBt he Boatidg fiBm bBasting
was applipd to the surface of the al uni num cylinder so as to give the sane
surface roughneggmpﬂﬁﬁﬁégev@?‘émﬁﬂﬁduced in the sane manner as in. Exanple
12.{ Resul ts obtalned are sh Table 4. rati ye Ex rrple630A

devel oper carryi n ar vvggnpr pared in Fhe g nénnerﬂas in Exa(r;rpl e 12,

except that the s her cgl eri gl wag not guseds | mages wgre pgoducgd in
t he same aranner ag b 3 q?te) J,2g Res?j'l ts obt ai ﬁed are shown in Table 4. 35

40 45 50 55 14 EP 0 421 331 Bl Table 4 Tenp.: [err] o Tenp:
30 C Hum dity: —T0 9 RFA~ HOTT ot TyT 80 % RH ATter
After 1D.: Image density
ad 1Q.: Image quality
35
Remarks:

In Example 14, the coating film was partially

. “0 damaged.
In Comparative Example 5, ghosts occurred.
. In Comparative Example 6, blotchy images

occurred.

It is seen from the above results that both the image density and the image quality can be stabilized
s0 when the particular coating film is provided on the surface of the developer carrying member.
It is also seen that changes due to the duration of copying on a large number of sheets can be
decreased when the spherical particles are added in the coating film.
It is further seen that there is a difference depending on the type of the binder resin and thus the
thermosetting resin has a superiority.
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Coat i ng 10, 000 ' 10, 000 film

Initial sheet I nitial S eet surface st age

duration stage dur & BA2Y$31 Bl Ra Sm ID.
IQ ID. 1Q ID  1Q ID " 1Q Exanple: 12 2.5 40 AA AA

A A B A O A13 20 30 A A A A A A A
AA14 2702 AA A B B A A B B20

Conpar ati ve a E&@Bpérecarrﬁng merb& was prep8féd in tfd same mann® as in Exahple 12, e &:\that B
A . B sphericafptenol resl particleshv a numidr average particiddiameter of 8 1m were Gdded in an/@mount

A U A of 20 part§. iMageb Were prddi@gen thel@fvd indinaCas in Examplel 12 Resulls'Eb@Red &d @hdwinyin 35
Remar ks: Irabiexanpl e 14, the coating filmwas partially damaged. In
Conpar ati ve Exanpl e 5, ghosts occurred. 45 I n Conparative
Exanpl e 6Exdmpist6hy i nages occurred. It is seen fromthe above results that
both the imge density and the imge quality can be stabilized 50 when the
particuPar cbdevelagerfdairying mepbaswageuienared tih dhestamp apannest ast in Exaenie |18 pexcept that
carrying el phenel rpsin gariciesswdiérp fumber averrag @3rticky diamefen ¢fc0. | umaware added in an
copyi ng ofMaunt g 3 garsy iMsees ware ieduced inclhs syee MatPieaisia PRI 12 tResultp Retpinedare
particl essi8inLtRIEd in the coating film It is further seen that there is a

di fference _depend] ng o the type of the binder resin and thus the
therms’étgﬁ'ﬂﬁ&éﬁ—%& a superiority. 55 15 EP 0 421 331 Bl Exanple 15

A de‘é)e(l:gger gcaﬁ‘f ﬁi% BES £rp‘? Ieﬁdg'ui%{ c% aﬁfﬂ JE&WEJ &S ;5}2%5 (fg‘gﬁ%&e
icl | t

pai t1 ¢l é{ géJJ s garﬁeé‘%gﬁ & At n%‘ u® obtgv nin

| mages 2we|=rg,|p uce 'n"the same manner as in Exanpl e > Resul ts o tai ned

are shown in Table 5. Exanple 16 10 A devel oper carryi ng nmenber was

preRar ed icgmpditiveBERpEBNNEr as in Exanple 12, except that spherical phenol
resin parficles with a nunber average particle dianmeter of 0.1 [errwere
added i n an maevelper Cdarrygngd aeinBer wasBEared i GhePsan@Udderi 48 i ExaBplea 2,TeNospR Ithah S

i N Exares| ephbdcal penellrbsin pdvlictis rvittl aanuenberhaveragd parficiebdiandler ol B.0Zampasratatdded in an
Exanpl e 7 ahoubvielOopmes. inages Weregororaeddan thacsamp mepeer eslini Example 12 dveuitsabiaiesd @8 i n
Exanpl e 12howadrcEple 5t hat spherical phenol resin particles with a nunber
average particle diameter of 35 [err] were added in an anount of parts.

| mmges were produced in the same manner as in Exanple 12. Results obtained
are shd®n in 20 Table 5. Conparative Exanple 8

35

50

56
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A devel oper carrying nenber was prepared in the sane manner as in Exanple
12, except that 25 spherical phenol _resin ?articles wi th a nunber average
particle diameter of 0.02 [err] weFB an amount of 10 parts. |mages
were produced in the sanme nmanner as in Exanple 12. Results obtained are
shown in Table 5. 30 35 40 45 50 55 EP O 421 331 Bl Table 5 5

Tenp.: [err] Tenp: Tdbdre@ ]5 HUmM dity: 10 % RH Humdity:
80 % RH After : After Coating
10, 000 10,000 film - [ nitial sheet

I My j-al 4 sheel 10 Temp sur¥®i&  stage Temp: 30°C duration
st age durati on fHpmidity:q40 % RH ~ Humidity:;80 % Ry | D
1Q | D, |Q Exanple: 15 15““% 70 AA ft A A
AL A A16 0. ﬁoatizng A . A10.000 Ma g

Conpar ati ve Exanpl e:f n FNept 9]’(5l ial , sue

A surfge

stage ura

/3

C 1€C
A B 25 1ID.: = : it : 5 ks~ 11
Conmparative E§§§§u§%7 a coarse |nage and 35 - bl ack spots
around line i curred I n Conparative Exanple 8, ghosts and bl ot chy
i mges occurred,g 40 4 -;;?eenAgrongghe Bbove gesulgs that gompd regults can
be obt aihed mhen the partrc e dianeter of the spherical particles added is
in the range of1gronp0a05 t®» 30A[errd. ItAis aBso Bken Alat Bbdod ABsults
can be obtai ned when the surface of the coating filmis in the state of Ra
0.3 to 3.0 [Gompaxerti®en Exdmpdeio0 [err] (Smd = 0.1 to 10 in the case
mhen th toner in the devel oper 45 has a particle draneter 10 %err]).
Exanple i? A devel operOcar99i ngAmenb€r wad prebaredCin the sa nmafner as
i m Exanple 12, except t hat the 50 carbon pl ack . was dded I n ap anoynt of 25
parts (a = 0. 3) Ina%e% wePed prﬁduceﬁ i n The sﬁne nner as i Exanple 12.
Resul ts obtained are shown in Table 6. Exanple 18 55 A developer
car r yi ngs nenber—was—prepared—a—the—safre—ranner—as—tmExanpte—12—except
that the carbo bIa K I n an amount of 250 parts (a = 3.0). |mages
wer e produced gﬁ%edggggq - ' - ( ) °

IQ.: Image quality

Remarks:

in Comparative Example 7, a coarse image and
35 black spots around line image occurred.
In Comparative Example 8, ghosts and blotchy

images occurred.

\/ It is seen from the above results that good results can be obtained when the particle diameter of the

spherical particles added is in the range of from 0.05 to 30 um.
It is also seen that good results can be obtained when the surface of the coating film is in the state of
Ra ='0.3 to 3.0 um and Sm = 1 to 100 um (Sm/d = 0.1 to 10 in the case when the toner in the developer

45 has a particle diameter of 10 Lm).

Example 17

A developer carrying member was prepared in the same manner as in Example 12, except that the
s0 carbon black was added in an amount of 25 parts (a = 0.3). Images were produced in the same manner as
in Example 12. Results obtained are shown in Table 6.

Example 18

56 - A developer carrying member was prepared in the same manner as in Example 12, except that the
carbon black was added in an amount of 250 parts (a = 3.0). Images were produced in the same manner
as in Example 12. Results obtained are shown in Table 6.
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as in Exanple 12. Results obtained are shown in Table 6. 17 EP 0 421 331
Bl Exanple 19 A devel oper carrying nenber was prepared in the sanme manner
as in Exanple 12, except that th sBH%T?’@a‘P‘ particles were replaced with
spherical highly cross-1linked pol ynethyl nethacrylate particles 5 (average
particle rREfeeT 2 [err]). Images were produced in the sane manner as in
‘Exanpl e Mlts obt ai ned are shown in Table 6. Exanple 20 10 A
devel oper CRuswiopd RFYSHenRS why F@@mdn Iy ;arae n%am% I BGRpidS2) Sodpf HIPHE 12,
except t lperiéa ParBOIC Wb Abplatad twith | Bferids THiyhly EROREAEd Mol etﬁﬁﬁﬁ'étﬁa@@ late partlcles

pohyet iy [ @eagd gticld didrieter:Cd 0rh). (aY6Y A& padlicd @R BB HRhRYF as & Exahpd 12, ReSREES
wer e prodbeiast drdisoweinSamesmanner as in Exanple 12. Results obtai ned are

shown in Table 6. Table 6 15 Tenp. . [err]. Tenp: J[err]
Humi di t y :Exanigl 26 RH Hum dity: 80 % RH After
After 20 Coati ng 10, 000

10, 000ef i | nA developer carryirigrynemlgt was prepareghiedite same manner a$ i Biamble 12, except thatibe
surface sptgﬂ%@beamcles were replaced wiily pgﬁeflqghpolpﬂglgge resin particles (average garticlg ¢liametern2
Sm | D. &m). |I@ges wg@producp@n the same manneps in Exgmple 124 Rgsults gbtained arg{gw@lnél’-ablgq

1.6 50 AA A A B AA AA AA A 18
2.6 30 AA AA A Talle 6 A A B A 30 19
2.0 " 45 pA A A A A AA A . AA 20
2.4 30 A A A A A__ 5 A;?rﬂ' A A 35
ID.: Inage density 1Q: Inmag i S i f.or egoi ng
results that the state of thi%. ¥ u% Jiu Y pendi ng
on theg,anount of t&e t|on of carb dd;anged by

e stable to

spherical particl aq‘ n tcg
briing about st abl %%_13 E"
coefficient a ran O,I

respect to aoSOTT ar bo ACK
devel aper cqg,ge)ﬂ renber of the pr esent |nvent|on makes it possi bI eto
obtai n copi es having good durability and high i mage quality. The devel oper
carrying nmenyeyr ofg tre @mEsexk | nventi gn mays pr efzer aldy baaised ms a

devel oping so sleeve in a developing device. Clains 1. A devel oper carrying
menber (1) cqy®ri A4 a WbAXxateAX5) and aRoatidng fiAm (@B, weerein the
surfacd® 55 of said substrate (5) is covered with said coating film(6),
and sai d coatithg f2l0n i A% ordked wiAdh a Xil mAformd ng &AonpodAti d cont ai ni ng
i) a graphite, a carbon black or a mxture thereof (4), ii) a particulate
material conA&ti R df pHtiches (B) ofAappribdxi nehel y%pherA cal &hape

havi n% a nunber average particle dianeter of fromO0.05 to 30 [err] and iii)
a bi nder resin (’2\ t

ID.: Image density

IQ.: Image quality

It is seen from the foregoing results that the state of the coating film surface also changes depending
on the amount of the addition of carbon black, but it is more changed by spherical particles.
It is also seen that the film quality can be stable to bring about stable images when the binder resin is
45 used to give the coefficient a ranging from 0.3 to 3.0, and preferably from 0.5 to 2, with respect to the oil
absorption of carbon black.
As described above, the developer carrying member of the present invention makes it possible to
obtain copies having good durability and high image quality.
The developer carrying member of the present invention may preferably be used as a developing
s0 sleeve in a developing device. :

Claims

1. A developer carrying member (1) comprising a substrate (5) and a coating film (6), wherein the surface

55 of said substrate (5) is covered with said coating film (6), and said coating film is formed with a film-
forming composition containing i} a graphite, a carbon black or a mixture thereof (4), ii) a particulate

material consisting of particles (2) of approximately spherical shape having a number average particle
diameter of from 0.05 to 30 um and iii) a binder resin (3), the ratio of major axis to minor axis of the
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18 * C L M S * EP O 421 331 Bl Exarrpl e 19 A dev uﬂmﬂu&ﬂm"m",m
carrying member was prepared in the sane manner as in Exanple

that the spherical particles wergggdesgadgiv th spherical highly

cross-1linked polynethyl nethacrylate particles 5 (average particle

dianeter: 2 [err]). Images were produced in the same manner as in Exanple

12. Resubdéamplebs ai ned are shown in Table 6. Exanple 20 10 A devel oper
carrying nmenber was prepared.in the sane manner as in Exanple 12, except

th at t he sphievelapat cauaing imeimber wasr prepaeg|ia the dsanp tranesp lae ini Bainplp dR ytetcftvy thattbe

reSin paspherictleparticles every eopfraect Wit sphdricahnbigbly : cr@sinked pplymethd esthaprylete partistdsic ed

in the Savermoemaerice d'a@etan?m#pP@esmfe Redyiodd: in thetRemp magnes peindixerple 12 Resuis e 6.

Tabl e -°Pinpe Ase shqwayip Fable 6. Temp: [err] Humidity: 10 % RH
Humdlty 80 %RH After After 20 :
Coat i ng _-_P—— 10 ooo 10,000 film
Initial surface.
o oper carrymg member w same man as in amglgel eXco at the
?Br at on pheritcﬁi rticle Iaced wi kﬁf %?Exa fgﬁ{ol %llene resj mlclesl( ] Agg\:‘ie diameter: i\
A m) | s we d in thm as ng ample 1 sults oblgl are Shown in T%B
A A 30 19 45 AA A

A,5A AA pAebde 6 30AAAAA
A A A35|D Irrage den3|tyIQ Irrage quallty 40It is seen fromthe
f or egoi ng res Fo W E ar SO changes
dependi ng on the am)unt of tmmq.@tt om-pfx ¢y bomp 1@1@ :bgo i R nore
changed by spherical particlEs. t&r seen that the Taftverquality can
be stable to bringoakadg st abl e |rrages:.0/mm0the bi nder restid), 00 45 used to
give the coeffici eattma rangiimg tfiiradm O.sheex 3. 0, Iavictimlef ershidet from 0.5 to
2, wWith respect tsubriface | atrageti on dfratdinn dyiratdidyon stiage. As digatddred above,
the devel oper_carRai ng Sanbdb.of e drfbserﬁQ-Lmléhtléﬂ_nm@_L_LQmsm ble to
obtai n copi-es having good durability and high inage quality. The devel oper
carry®ng neBbsmpde:the present invention may preferably be used as a

devel oping 50 sleeve in a devel oping device. Cains 1. A devel oper carrying
menber (1) cd#pri di-fg aSubd?rate X5) dhd aBCoatﬁAng #Am @&, whrein the
surface 55 of said substrate (5) is cov ai d ati film(6),
and sgi d coatPng Ri-PmiS%oAed Bth akiimt for npost ti of* cont ai-ni ng

1) a graphltgPt %arbonagt% mxt‘yre tppereq{ (AQA ||) a pﬂ[tlculate
sti rti

mat eri al con g “of ) of " approxi mat el y spherlcal Shape
havi ng a nurrgsr a er‘;agear&lrtlcle df anetgr ofy frorg 0.0 to ?,? [erg] and |||)
a binder resin (3),.the ratlo of major axis to m nor axis of the
35

ID.: Image density

IQ.: Image quality

It is seen from the foregoing results that the state of the coating film surface also changes dependlng
on the amount of the addition of carbon black, but it is more changed by spherical particles.
It is also seen that the film quality can be stable to bring about stable images when the binder resin is
45 used to give the coefficient a ranging from 0.3 to 3.0, and preferably from 0.5 to 2, with respect to the oil
absorption of carbon black.
As described above, the developer carrying member of the present invention makes it possible fo
obtain copies having good durability and high image quality.
The developer carrying member of the present mventnon may preferably be used as a developing
50 sleeve in a developing device.

Claims

1. A developer carrying member (1) comprising a substrate (5) and a coating film (6), wherein the surface

55 of said substrate (5) is covered with said coating film (6), and said coating film is formed with a film-
forming composition containing i) a graphite, a carbon black or a mixture thereof (4), ii) a particulate
material consisting of particles (2) of approximately spherical shape having a number average particle
diameter of from 0.05 to 30 um and iii) a binder resin (3), the ratio of major axis to minor axis of the
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18 particles (2) being from1.0 to 1.5, and a portion of
(2) protruding fromthe surface of the coating film(6) to rgm Hmlwﬂ"&!”"’ _
er

surface. 2. A devel.oper carrying neFB o423 3BLRY ng to claim1,

substrate (5) is formed of a cylinder 5 made of a netal, and said
coating film ttg i V.
har geg ble s péga{.‘ﬂ oln (ﬁ'§$jr oth? z)ﬂnaaﬁg p'oh.agofl%hﬁ ?&Ec egf‘?é pgblrﬁcihg frdth @9%@& &%
carryi ng memnber accor i ng aim1l, vvherel n sai d substrate (5) is formed

of a cylindgr ArRWiopsf caftyif ndhber 36dramg 16l cigMat WhGeid bdid sub8hateC®) TR fdrM&of 3 cylind
t herwesegt i ng nﬁﬂeﬂdﬂ% n?reﬁﬁllaﬁli éa?aeéoaanéomm (E)fdbﬁlpb(seg(aelthern'\oééﬁﬁg’agiﬂéﬂi|r6s|rr§@h%rd?§,i$}ele;

particle (2) ams#eablesghbixal gahiae k) brb)a grébnitdyadevel oper carryi ng nenber
according to claim1l, wherein said substrate (5) is fornmed of a cylinder

made of a c®ndubdtdloper caayiad meralied acoardihg c@eldinnig wherdimsdidJubstars(b) is &smat of a cylinder
t her noset t i ng madendiea metakiand §43 coalingpii®i (B)i aoeipysee laatheymeadstting bipdiee résinald), papositivelye
(2), a greaphi ckargeable sphericalpariclb k2 edd 7 ofjbon BiBck34). A devel oper carrying menber
according to claim1l1, wherein said spherical particle (2) is forned of a
materi al setedtdovplappioganyingmerniean gecewing itas elpimdl. wherein paitbsHbptratec(8) i formedof @ pylinder
net hacryl ate Madq ¢f 2 5°“§¥°3?Y°e'ﬁ§f"b€nda§§|dé%‘?é"“@6 (6) AEmPrises %W?’F“Bij’éﬁg bnderdesi [y 2
resin, alumni n8°s‘“é(?|¥.1°'?f9ﬁ senefical pargicle (), a,&’aﬂ'@@é‘f“i‘)i‘)éar’b%é’faf:'% hg nmenber

?EE?LSLQFJ tho e ggﬁéﬁ'e”beiah% e o gﬂcmhefﬁ A spnte B ﬁg"g"’a@ds s
elbut

stin yesl -resin
graphite. 7. F?g%*?ﬁ;'m pe% %’na?g?\d%’n eFei s i d
coatlngfllm(s npri se nol1

resin, a spher| cal phenol

resin pagtigl ﬁ @J&Qo,%r %‘%fégﬁnmgrhﬁe? drdingB 1o éa@pb ElHIRGT sﬁ@rcfiéﬁhd"glmﬁnpnses a

according to glem fr‘ééuﬁ‘a%aﬁ cdff fishdl Rdin H&ﬁr@ag@%' Sés a
t hegposetting pheno re5| n, a spherical phenol resin particle, a graphite

and a carbop Rl @wéiope? calﬁlrﬁeM&hSH?%cdhﬂrfgf 1 BgmNE WaRFeinAdid cobtifg) filnD (8} | Rmpiisbs a
wherein said @Ratdsétihgiphbrd refi, alipierical FRAdI @dsinlplftiCle SMl a carbosblsdkace roughness
(Ra) of s#om0.2 to 5.0 [err]. 10. A devel oper carrying nmenber according to
claiml, wher ai develepetl cadirigi mgmiber | actdrdijg fvagaim Gewtteadn bdideoaing filrc €6) rcomgitses &S
(Ra) of from he@nasetirg phenot fesin, 35phefidal phinal easipl peyticle, acgeaphitei anda c@bdedylackaccor di ng
to claim1, wherein said coating film (6) has a center |ine surface
roughness (SRap dsieldpenpanging member Joegrding tolclaim A, yherein Ggie coatieg filp (@hasenteater line
accordi n to ewripqroaghnegs éiephiromed.2fo SfWeri cal particle (2) is contained in
an anount of from1l to 20 wt. % based on the weight of said _binder resin. 40
13. A devel érdet‘,%\?p?‘f%’g'“ﬂé??ﬁ@?’ e dipe FongRip d- (‘S’P%{?'?nsid coftieg BmAGkhas @ PR finet e
(4) is contai A¥ES Rudhpes K%@fémiﬁ‘f %”Pﬁl‘h"?/l to 1/3 in weight ratio of the
graphlte to er_resin. ar.r ccor di
dlarma, vx/nef% ve'geq 353%1”%35“@")5?' bR, iR e S B o R RB b
of not nore t [' cmarter It has been nol ded at a pressure of
120 kg/ cne. 45l deee. sw&trgngen\emr TaYdoRbhg T BIRAY 1, M6 ga.@gphkﬁeapgaaac@(ér.s WAGInGA R
sai d carbon bbagkouhifor rbra 13615656t %4 BasBdorPRDWEt O saibiAddr trssindY e
satisfyigg the foll ow ng equation, based on 100 parts by wei ght of sai d
bi nder resi{3 ARM3vedper dafriidg MeHeP bdcoring ®F dMirh QNwifeirCsaldamiphi) @OK kdntathed Qe réngd
wher ei n the Ol frodlB Do iDWeigHt rafie bhamEgriphRcls theadidbryedio an oi | absorption of
di butyl phthalate to 100 g of carbon black [cc/ 100 g], according to ASTM
No. D 2414-1a9A devmalopeheangiog irfeibércagtording ® okeind N wherdire saldacetf®n dllack #) has arDel&:trical
3. 16. Assdevelesigtvty cfanot pore tham@ bl e remeatieot lnhis hepntrapldel atl aprdssurakiet28 ikgicrs®ai d
spherical particle (2) is fornmed of a nmaterial selected fromthe group
consi st i ng ¥f Azdeptlensoranyiagimember srsertigy toeleimals brain esaid cogiban blacls (4 iseadded in an
amount of W parts by weight, satisfying the foIIowmg equatlon based on 100 parts by weight of said

binder resin.
50
W = [{100/(oil absorption of carbon black)} x 100] x a
wherein the oil absorption of carbon black refers to an oil absorption of dibutyl phthalate to 100 g of
carbon black [cc/100 g], according to ASTM No. D-2414-79; and the ooeffncnent a is within the range of
65 0.3 to 3.

16. A developer carrying member according to claim 1, wherein said spherical particle (2) is formed of a
material selocted from the group consisting of a phenol resin, a methyl methacrylate resin, a styrene-
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égt adi Eﬁeocgpz)él S?re}rB;nd anit rogen-contain r esi n 17. A d m"ﬂﬂ“"“""lm”m

carrying nmenber according to cl ai r’rF'_’Lo‘W‘néPTePg sai d binder resis
formed of a thernposetting resin. 5 18 A devel oper carrying nmenmber according.

to claim17, .whelei. ﬂ’ Erﬁnhﬂanﬁg‘?nftﬂ&%%rﬁtéﬁ& L&sin conprises a thernosetting
e

phenol resin or a't nosetting epoxy resin. 19. A devel opi ng device for
devel opi Nng172R @NE&HeF @y rentbdP 8&ordnQ TP bhii NIwRRINCLRCbihdd? ki @) ls”@ﬁﬂféd of a
support- 10 thermdséifhgi®ber and devel opi ng neans conprising a devel oper
carr\#rng menber (1) accord| ng to claim11. 20. A devel opi ng devi ce accordi ng
to cl ai m 143, Avdeedicdencaiitingl niéRiser Rpirdiay WERE 1¢.0WRFdIS S5 Perthosehing Pdin cdMpriset R
menber (1) aéemdodétting phénobrasin afa thdravseingeposy rédn. 15 21. A devel opi ng devi ce
according to claim 19, wherein said devel oper carrying nenber (1) .has a
means ( 21219. Aaclevelgpinb wevicy for dbealapingph eigctipstati. im2@@, colnpdengeérogiecivgstatie image support-
accor di mg t oinglmemberiadd devalopied meayammmgmad daelepeceanyipg memipas (i e¢cording torelaim 3.
one- component type magnetic devel oper (213) conprising a magnetic toner.
20 23. A o@vél@p???@gcf@v%@ce{é@ww‘ﬁ 190 wherelp 53'd develaping: mPFNS SAMBrisER 9 AP\GIPR
carrying rrenﬁ@'f’/'"eﬂ)e’mﬁ%fsmé‘c@f‘?é‘gt% flame 28948 nmagnetic devel oper (213)

R R TR R Y
accor di Ifg ¢'o ng
nmenber 25 (2(5:? W@ga?f’egﬁ%"é'@bgﬁ\ between irregularities on its surface,

sat i sfyi ngzz“ll eLe?J "Me”& & é\ﬁd B tain'Th dvrsreth shid dvekipe f}&.ﬁ%&eﬂb{ﬁg h‘%?ﬁ%é- an
average part !c&i d %ldég'g(%g %18%4m§dﬁ9tl%5 sal evel oper

3 LAyl n A I'sing a deve op| ng neans and a

phot osensi 4l K&e Erde\ViéU fcboré\ﬁdato' dMif 48 avt”eéém%’d%e&eﬁbpgpéa%@g MbMBdrq1)UHas b one-
capabl e of beimi@ndnt §84 Maghest e p@ﬂ2ﬁl}"6{) RativéiP BRarfRaRanaiciselTBI N
body, said devel opi ng neans conprising a developer carrying nmenber (1)
accor di ng 240 AGlewidping devih adddrding télBlhiln 18.04H@reRhi tiOcobiing Gikvbdf Baid Beveldfie® Efiying Fdimber
devel opisng MagEsmean Bpdck SADbetvecltirejuR®E of By suyfacegsatistyirgaie falb&ing dquatpnt 0 any of
clainms 2 to 18. PatentansprUche 40 1. Entwi cklertrigerteil (1), das ein
Substrat (5) Swd=aildenioBeschi cht.ungsfilm (6) unfaBt, wobei die Ooberfl ache
des erwahnten Substrats (5) mt dem erwahnten Beschi chtungsfilm (6) bedeckt
i st und der @hexeimdtreprgsente lh @veragn paticle diameter o jareagnetic|terier pupperted on IFrid cpNelvger
gebi | det® i st cagyine Meynb| nen Graphit, einen RuB oder e| ne M schung davon (4)
1) elntellchenfbrm es I\/aterlal das aus Tell che Ig end
sphari schef® 'f%ﬂ"ip"ﬂ E°P"z?ye°aé? A pﬁ?tﬁel‘%t °'1‘E‘?’Iw5ﬁ'é?f8dﬁ9fﬂ%§°§5et? o a

( Zahl enni tte %‘ I?/&Wt | @ﬁﬁ“f fnajnody. spid)
enthal t . drvelgeieo %ﬂ"ﬁﬁ?‘?%‘?‘%g%l %Ve%ﬁm%g*sm ?u‘ F\EB’ H‘a&‘h aé’“éer Tei | chen

N e

auf zur auhen. htw c ert r ager teil nach Anspruch 1, bei dem das
erwahnt e Sppshtdndprubi) aus ei nem Zylinder gebildet ist, der aus ei nem Metal |
hergestgl It ist, und der erwahnte Beschi chtungsfilm (6) ein warnehartbares
Bi ndem t t el hantwickishrigediS (1), | das aitf Isasbhar @) SR @inbrs Bb&hiditingsHte ne)( ¥fasiNdotdl aeN
G aphit (4) Obérttthe de3 dowtihintet Bltetrdts GD@It em ervdRridn Beschizhluagsfilt, (6)Rteclastuid der
erwahnt e Subsiwtilatie Bésphichtimgssiinn aineifigd filmiclidendeye Mistided g&iiidet ist, diesiy pinghcGraghitSeitennem
Met al | her ge8uklotidr et Misohelg disvone{@liciin retne telBshemirmigat IMetrsibli ldas @) Telichien (2) mit
war mehasst bar esndBimedentrirsther [Gestalt pjeht, gliséinen\mitlerh Jeilshendurcimivaser <Zahlenriitél) when
(2) und ei negomgsq #ip hgbengynd iii) ein Bindemittelharz (3) enthélt, wobsi das Verhélinis der Hauptachse zur
Nebenachse der Teilchen (2) 1.0 bis 1,5 betrégt und ein Anteil der erwdhnten Teilchen (2) aus der
Oberfldche des Beschichtungsfilms (6) herausragt, um die Oberfléche aufzurauhen.

s0 2. Entwicklertrigerteil nach Anspruch 1, bei dem das erwihnte Substrat (5) aus sinem Zylinder gebildet
ist, der aus einem Metall hergestellt ist, und der erwihnte Beschichtungsfilm (6) ein wirmehirtbares
Bindemittelharz (3), positiv aufladbare sphérische Teilchen (2) und einen Graphit (4) umfaBt.

3. Entwicklertrigerteil nach Anspruch 1, bei dem das erwihnte Substrat (5) aus einem Zylinder gebildet

55 ist, der aus einem Metall hergestellt ist, und der erwdhnte Beschichtungsfilm (6) ein wirmeh&ribares
Bindemittelharz (3), positiv aufladbare sphérische Teilchen (2) und einen RuB (4) umfaBt.
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Anspruch 1, bei dem das erw hnte Substrat:?ésg aus ei nem Zy“l@ﬁh“%ﬁ”ﬂggmn
i st, der aus einem|leiffahigen Met &R0k fllt ist, und L er .
Beschi cht ungsfilm (6) ein warnehartbares Bindemttel harz (3), posi tiv

auf | adbar e ;sphar i sc! |1 i b d NsirlahBrylighbe SEBficRBt
5. Entwi ckferpr "Fﬁég':\? ﬁ*)\% &éﬁ p? @f EZ%&%M sdﬁdgr%t@ﬁ%@ %ﬁ&t&y‘égﬂﬁ?g&wn

Tei |l chen (2) ﬁﬁtﬂe ﬁ che! TeildRd: HNS# Graphit und
ausgewAhl t i sﬁi’ﬁe Eg%gfﬁaﬁl nem Fgﬁgﬁo harz, einem I\/esf hyl ?rle- nt ﬁacr yl at har z,

ﬁe.m Styrol /Butadi en- Copol yner, einem stickstoffhaltigen Harz,
A| um ni UnDX%j CeddiékioAragéRIkingchDRARHIAEH 1, Bd) dom diNbtitidnesphiragien tneichemayt laus einem
Anspruch 1, beiterdEgobiiiet sl daland dor B&ﬁﬁd‘lau@djmmgstf dié s0s(empm Ehenolhare, reinkmhiMethytnee s
Phenol har z, spdAnataeh@inbthesipbliatadibreCpolgaer, windm estinsiofi@itigerh Harzu Abminumoxid und
Ent wi ckl ertragmi:ebéstehach Anspruch 1, bei dem der erw-hnte
Beschi chbungsfil m (6) ein wArnehirt bar es 15 Phenol har z, sphai nsche
Phenol har z®ei Entwiekeridigettet: naph AnsRuugh (1niheh flem deg; ewéh@thewh-emWﬁg@ (8 ain wirpehftbares
Anspruch 1, b@hem!!@m mansehwﬁ'nmmrztswemw@mnem@@mmqua(ﬂts) ein w rmehartbares

Phenol har z, hari sche Phenol harzteil chen, einen G aph s'ﬁ'%ijp? nen e\%ﬁ
unfa~t. 207 "@ﬂ%@ﬂ%ﬁ?@l”@&“ﬂ"éﬂl be derp, doy rie °Th'c'5‘éﬂg B ramefAivAre
Beschi ch‘?ungs?hepﬁa(zﬁiphéﬁsﬁ'&fhﬁ?q'@ﬁﬁﬁhﬁ%'('ﬂqéﬁ‘ &Y uhwer t der Oberfl I che

(Ra) von 0,2 bis chklertr e I

dem der er\ﬁah '%ét%@ °5H? nolha’f{% gﬁ%%’g%&;‘; SCh 3:%"@ A%sflﬁ?tenrau wert
der Qoerflach ali m ‘Ra ert ragerteil nach
o fféﬁfguﬁmfﬁmg‘ sr{elﬁsam AA%%) BBl gé m gfté b%prcr'](.@%{megﬁme@) SehlalAfRbtisaRACN
Entwi ckl ert ragerte| nach Ans'f)r uchvol dem él e erwahnten sphari schen
Teilchen (2, Efwigi dg:n%'ilfnaéﬂ'ﬁ@nsﬁ&m bei E@ﬁ&& eFBANtE BYYCRIEHAGSTA BYiamentatitmbtaciae S

bezogenen Menggen&iiwert & Dberich@apih 08biRalinemat.si nd.  13.
Entwi cklgrtragerteil nach Anspruch 1, bei dem der erwahnte Graphit (4) in

dem Ber ei cR1Vvemwiddehrdabrbeil hbch Anaorﬁmnnbemlean N saditiee Bedchiciungshitn (Breinefadihingtischen u
dem Bi ndeni t t Rithasubwendedn @bértische (). vod 9,5 bik4.unitmtwi ckl ert r Agerteil nach
Anspruch 1, bei demder erwahnte RuB (4) einen spezifischen elektrischen
W der st and 12oBntwickisntragani mach Anspudh 1) Opidein e erwihiap) sph¥idschescieilohph @hingingcaut dign
120 kg/ caR geMesserdesmwihaien B@ﬂemlwarzmgewné#emea@eﬂtb@@ M?a%ﬁf’ w’@'ﬁﬂ"&@ 1,
bei dem der erwahnte RuB (4) in einer Menge von W Mass g/ﬁ

zugeset zt \#3r Entwighlqstrigprsil maghyinserechdy, Bei dem HE{ esyahpie Iq’apﬂ'ﬁﬁﬂ%a f?'c AR
des er wahnt en'"ﬁPWd‘é%”EaF’é*P’e’h sfégesb%%'ﬁ%ﬂ’ oy Bindgypittelpayz bsor ption von

RuB)} x 100 absor tlon VO on
o o oot bl R Rl Sl st
und der Koeff ¥1°"i?ﬁ ereich'von

Ent wi ckl ertrag%f”? &Y nach Anspruch 1, bei dem d| e erwahnten sphari schen

Tei | chen (2) aificHidrRhd{BhE! A éﬁelbbé d6h as ghnntd RS AR ef& MERESHRIASN Massetsilen
ausgewghl;t | SEuge@'tz@ witd! HieSdidfo n% lg&ﬁmltedn@%z'ﬂ 1|b’3tl\g¥ dot¥ls dgarwihnten Bindemittel-
t hacr yl at harzha,fyslg@ggbﬁt,ytr ol / But adl en- Copol yner und ei nem stickstof fhal tigen

Harz besteht. 17. Entw cklertragerteil nach Anspruch 1, bei dem das
erwahnt e Bi nde t{100/{fibgordticn vaALRuB)g ixNIe0N 14 I nehart - baren Har z gebi | det ist.
a5 1& Entwi cklertrngerteil nach Anspruch 17, bei dem das erwahnte

war mehar dsbar e wbittr die 8labsoreioneh s biaGisbsdabtion sirtizibutylthtiiat a1 09 Q\BYBHDNI0p 9hoewi
Epoxyhar z unf ASTM N2.1D-2414-79 betrifft und der Koeffizient a im Bereich von 0,3 bis 3 liegt.

16. Entwickiertriigerteil nach Anspruch 1, bei dem die erwdhnten sphérischen Teilchen (2) aus einem
Material gebildet sind, das aus der Gruppe ausgewihit ist, die aus einem Phenolharz, einem Methylme-
50 thacrylatharz, einem Styrol/Butadien-Copolymer und einem stickstoffhaltigen Harz besteht.

17. Entwicklertrigerteil nach Anspruch 1, bei dem das erwdhnte Bindemittelharz (3) aus einem wirmehért-
baren Harz gebildet ist.

s5 18. Entwicklertrigerteil nach Anspruch 17, bei dem das erwihnte wirmehértbare Harz ein wérmehértbares
Phenolharz oder ein wiarmeh&rtbares Epoxyharz umfaBt.
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Ent wi ckl ungsvorrichtung fUr-di e"Entw ckl ung ei nes el ektrost aHIH“HHIimIH Iﬂflsl”“l
die ein Tragerel ement fU el ekt r oEP &4 3R B | der und eine ' ERNRLIET NERIHRICIIE
Ent wi ckl ungsei nrichtung unfalt, die ein Entwi cklertragerteil (1) nach

Anspruch b, 'Emv@ﬁﬁngsv%rricl?tg'ng fﬁn&ig\’iE'ﬁMchﬁseYngg loloft3biAGhe P s S R Ydde E‘:e}ﬂ‘?&r der
d hnt glekakiddseel e CEMHAK : i:Eiﬁ : : h
i orwann!, Sokiitisoid loBSiiaCEAHnGigficnh iy i cAFef ﬁé 1) A

Anspruch 19, bei der das erwfhnte Entw cklertragerteil (1) eine Einrich-

t URg-A( 21220. Entwickiirige@aiohterignach ErbiotiCle, bdl @8 MOSraamp enkckiifdseindditureein Entwick-
Ent wi ckl ungdevdigeriett ki) navy einers derAnspuche b bit 98 ulagbt. der das erwahnt e

Entwi ckl ertragerteil (1) einen nagne- tischen Ei nkonponenten-Entw ckl er
(213) hat21. getwickungsverinittengatacts AsprochTtdn bei dendaa lotwih@é: EftwicMértigetisi]$)Veiriol HirdibR-UNg
nach Anspr u#ng @32) ziyajAniggan sitasEntrickiuhgst\orsBarnwigdial. er t ral gerteil (1) ei nen
magne- 715 ti schen Ei nkonponenten-Entw ckler (213) hat, der einen negativ
auf | adbar#@n EpfaigHungsveriphivno nashetnserughal: bei der daserwilintsidint ickistdgariot 1) einay magodk
Anspr uch 19 tischen Einkappogentenchniickler.{213) hejsder pipgndeagnatischah Feneumiteftwi ckl ertrl i -
gerteils §ihe n, Ig\ ttl eren Absht and Sm zwi schen an sei ner Cperf| achen
vor han 5en2 tjéﬁf ‘g‘gi"ﬁ’i"%éﬁ fiserpeh 19, beﬁEﬁr,daﬁwé'HFeeE“Wkg}%'{ﬁ%mU‘é?‘(‘ﬁ'l‘d@“e'
erful IT: K> niomp Entyickies @1 hef del8iPeT, nepally AdAdhaien ; egnelischen Toner

Tei | chendurg'ﬂfrar%t'sser ei nes magneti schen Toners bedeutet, der auf dem 25
er wAhNt enps ERgMeidnlgSolibAgdg n (ﬁlil{nsrgl?qar@,%%pde lidr BoschRnturighih Sbel arwihin Ebthie -
Entw ckl Ungﬁ&ieﬁﬁéin%ﬁ%ﬁﬂﬂ&e# afid Smid BErf%ﬁgﬁfgd% Eb I%ﬁen%oﬁn%ﬁ en'tﬁ%?g §Bi'gaj ':nal S
Ganzeszpunt epat,Fet dlbiRfede tidichBigbiieN EI nhel't getragen werden, 2 an’ aem
Haupt k6r per eines CGerats frei angebracht und davon frei abgenomren werden
kawna, wobei sdide= enowsibmg,e Ent wi ckl ungsei nri chtung ein 30

Entw ckl ertragerteil (1) nach Anspruch 1 unfaBt. 26. Einheit nach Anspruch
25, bei der welined @mem miti@erEmbilthankdrehigssl RInbE Magrid@schdn Téndis\Wbeakilidd) bdrage abmi |
nach eisnem ewéhnten Spwidkibégerttll grrdgsnwid.af t . 35 Revendl catl ons 1. El enent (1)
porteur de d6vel oppat eur conportant un substrat (5) et un film(6) de

r ev8t ener?f., Eigheiicdie eipg) Entwicklungseinfichiung dindipin pheitrsipfliclicheS Elemertt uméasio div @istGanzbs di t
film(6) deunes\Ritngesiner eineigene Hipheitfgeragen eworden Glie ae dom dhauptkdyparthinay deritsn el
conposi tio na'lgPFP"?FBE‘éHé’?Y?B ifelakasremmpn werdesrkamh etsi die prwilnter Endeicidungsieioriahtung eid. O

un mdl¥nge AW igprteil (1) yachiAngpryghd Bt er e en particul es constituee de
parti cul %ﬁ% d(aachrjgpr ne aspLQxi mat | vglgrent spheri que ayant_un dianbtre
noyen, e nememF§ A :JU; 59094 (fer iy gpwahinty Entyjiidungseliichiung gin Raiickiestrdgarteif nach | o
rapport du Greahdfr AREULhe TRt 1§ UM% des particules (2) ttant de 1,0 A 1,5, et
une pakti tes particules (2) faisant saillie de la surface du film
(6) dgsgrgs‘éj‘g%gﬂ%&pour rendre | a surface rugueuse. 45 2. El enent porteur de

dével oppat eEiEmene (19 Porkedr HE USBBD IR &ﬂ\p%an Laoel: inefgr'nt 6) RS vefeRbnt( a)ns est
forme d' un ytel RJI§uAadeOldl SBbER 1) oSBleBbuve e:ﬁ:ﬁﬁ fifffsm 6 vé?ia%\eﬁt,e\é Lﬁﬁ de
conprend  Unevéidsht gt fohes ¥BEliHeComsbictilegend SdntERaM i) fuh Gﬁbhite,%%o%(i)%:ﬁ&ﬁ Bu
S her isgue (ub) mpengéad caiiice (45,Niar @6 emflieei & YaHmRIE cBilstitiéd 64 Ribuics o o &
ERe«ne Nt pordpproximolivertent ephéiuaaRiAf urSddnidie mdydnSatErdbfibAld G5 330 SR BEIi) RS Hehe
| edi t substfprriant(iB)t (#Si6 rdpporial ghénd Axecaul dettchxe déstpalibuled (BBtafdealo a £8, of @diphrié i | M
(6) de r evedesdites particuiop (@ rfdsannilliedd In @urfdoe Bl (6F Hs sexttbraent Pdur fréndrsia tsukdeatnt |
une particurguedssheri que (2) pouvant 6tre chargee positivenent et un noir de
car borfé %4) .. 4. El 6nment porteur de devel oppateur selon |a revendication 1,
dans | eqéel E§reant P?"S'UtS’Qth‘{ﬂ?P?H{F&qﬂ |5 kgyangicafion hy da® lequel legiit Isubstiat ¢6) e8 &dring d'uen  un
mbt al  cond /NS realise ep ypymétal ladikfiimo(6) droreydiamenteamarend gnméeingithermodurcissibie (3)
t her modur ci 203 lignt use parfiguie.spiériaye{@lpouvart &treyehatgée pesitivemenioat ue arephite Y4).pouv ant
8tre CSD ars.g Cﬁénpe(r)lts ﬁc}nlel}{'%g%gs;[elop#a?eu%e?oﬁ rI]aI }e\?encef\i;[:atignm ; rtligrlsrleq(agl Ie%% rsn?bgtrr]aef‘ (58 ggt formé d'un
cylindre réalisé en métal, et ledit film (6) de revetement comprend une résine thermodurcissable (3)
formant liant, une particule sphérique (2) pouvant étre chargée positivement et un noir de carbone 4).

4. Elément porteur de développateur selon la revendication 1, dans lequel ledit substrat (5) est formé d'un
55 cylindre réalisé en un métal conducteur, et ledit film (6) de revétement comprend une résine

thermodurcissable (3) formant liant, une particule sphérique (2) pouvant &tre chargée positivement, un
graphite et un noir de carbone (4).
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22 5. E.I enent porteur de d6vel oppateur selon |la revendicat] -
| oquel ladite particul e spherique (Zk st- fbrnbe d' une mati erHiﬁ“B“H mﬂ“‘l“l“l
tdans | e groupe constitue d' une. resk éﬁf?ﬂeaﬁa)leﬂque, d' une resi s *
nmet hacryl ate de nbthyle, d' un copol ynbre styrbne/butadi bne, d' une resine

cont enant d§ I ﬁ’ttﬂ% elﬁjld@ld@m BﬁatepnP séiic;nq§Y&v§ndQ: 'oﬁimﬁ ns'%qﬁel lﬁ‘léa Lle Qmét'i&lér(Z)de
dével oppat eur g gfﬁ:h@e ,:li?mé YRR EoR e -daRks I&’gr&'ﬁ@&itﬁﬂu@lm!r@émetphgr\o{itﬂ?e,( &PdneUEsine du

g
revet ement  CORRYL GithabHAGte lde FAstIe PRGN DpbigHiSe SOBRIBUEIRA], 30ADISEINe LUARNIRES I'dbth,
spherique en KRR sPASHE diR. €t un graphite. to 7. Elenment porteur de

devel.gppat eur selon la revendication 1, dans |lequel ledit film(6) de

revet ement 6 OMEENBMChoHOE dbGBVAPPUD 86N I Uerehidiatiohor] Wk Isqialbibdit, filr 1(6) daarbéétetrishte
spherique en rcemprorel ykaésiei phér@liget thermatioicissatie, warpaditude sphérigid enreisihe pliEndligue etde
devel oppat eur usgtaphitel a revendi cation 1, dans |lequel ledit film(6) de

revet ement 15 conprend une resine ph6nolique thernodurcissable, une
parti cul e shhdémantepoderr de siéyaioppiteun s¢lerngla severdicatignals idpnsdeque! ladit i @) decrevétement
carbone. 9. Elcenwend ynorésingrehéneliqus Jrermonsipraseeble. We|ravicylesahénpup an eaine gheneliqugigins
| equel |edit MPPPK e r evet ement presente une rugosite de surface (Ra)

en ligne centrale de 0,2 a. 5,0 um 20 10. E|l epent porteur qc}e,de el oppat eur
selon | a re%eﬁﬁf’@a‘t'?%ﬂ“éf’? %G ‘_"Tt%‘q‘ﬁﬂ?" e devepdiqafignd. dags tquel I te‘f"@n‘én‘{:é clement e
une rugofite (Tgm%' ‘5’8(5.5@ ngligup tharmedurelpipble; uge RAIGYIe sphiprigue g resinp phirolighe, yn
porteur de dePEAPEBSLILIRI9REFBHN® a revendication 1, dans |equel ledit film

6) d i . |
(5,71 o MAGEELE 0 G G ) e

: . ng d .
revendi cgjion 1, ansﬂggque adite particul e spherique (2) est contenue en

quantite deqol ERmR P6HER dB UstbiopBakdur sdlorPRT6veRticatil ﬁ%aﬁéﬂen?@ﬂlb&iﬁﬁlﬁﬁ_@)' drefeinisant
liant. 30 13.prdebrR e rughsis a6 eiirrabke(Ren aibieiemtaklte 03 ®im/ @ revendication 1,
dans loquel ledit graphite (4) est contenu dans |la plage de 2/1 a 1/3 en
rapport en poiekmettUpogtér @i déesidppdtdur kéld 1agevendidamtiont 1, |desnibquelliddit i c6iedet reyitanioatu r
de d6vel eppat eréserseine Mugosité rde edrfack @a) dndignelcentchiprte Ol5ecgieh. | edit noir de
carbone (4) presente une resistivite 6lectrique ne dépassant pas 0,5 fl.cm
apres qu'il 12 Eémeniraedéu ds giéesloppateuB Selon la rqyprsiipgiionrd, dans 1eRi0e! kagiite: patticuld Sphértuen@nt
porteur de d6eeconeme ennuaiié dant b 80 Pecananaids ewsia hepe du poigig de laitegéairie formant fiantoj r
de carbone §4) est additionn6 en une c1uanti_t6_ de Wparties en poids,

sati sf ai $ant® |E'é€t1ntaa°rt% dg dexpleppateur salpn la reveygicatiop d, %,Q'eg%ﬁ' {erib graghife (4jegtcopfenu

| adi te r6si ne 9PWriFpiAge d8j24 1 1/3 enyargest ep poldsriuesARbiterade rgine e pant f28t du noir de
carbone)) x X a dans | elle |'"absorption d hujle du nqjr de carbaon
o rotare ot o us BB ﬁ@d"%%f%f‘éﬂcé“ﬁfgef ol B o G 8
noi r de car bor?és:ﬁ:m e71 Le:'slgr"enfc??%ﬁerﬁt S 0% AR WETRPRE 9B 249 MPYe . Sog} ups
le coefficient & &s con%ri s dans la plage de 0,3 & 3. 16. Elenent porteur

it Oppg. YmoRtoRblr |48 gsﬂevossg#gupgi%anqg er%endﬂ:ﬁﬁbﬁ aqilég%%quélqguittn%ir B8 Chrbdre! (4 est
spherique (2) a8difonfsd Ere qcfadﬁ{aederwtp_a bsConCIoRIs, Shaffstafbai Feduatiol 'SR, SR ibdsd HE 100
d' une r6si ne RBKAIN JIIdE de MdildN&ink forhR i) type nmethacryl ate de nbthyle, d'un
copol ynmege styrene-butadi ene et d' une rdsine contenant de |'azote. 50 17.

El 6went port ew =A¢100assdrRiop ah@e tu Add daltalbenefjev@oRiacat i on 1, dans | equel

| adite resine (3) formant |iant est form-e d' une resine thernodurcissable.
18 El ement port edans Hquelielabbapipati'suile dg adiode dadvonecseaéfele daine aysorplign dtharifesdel phtplats

| adi t e resi ne dblibptyie cdur ©D gla-noib8e carbond [cen®/gh papfosTithentie lamB®ierAS TMHENDR# 14178 ; ot

t her nodurei ss ddoefficient g st corppris densdppiage de9S@rabdur ci ssabl e. 19. Dispositif de

dével oppenent éoour d6ével opper une inmage el ectrostati que, conportant un
6l ement de 16- ément porteur de développateur selon la revendication 1, dans lequel ladite particule sphérique (2)

est formée d'une matiére choisie dans le groupe constitué d'une résine phénolique, d'une résine du
fype méthacrylate de méthyle, d'un copolymére styréne-butadiéne et d'une résine contenant de I'azote.

50
17. Elément porteur de développateur selon la revendication 1, dans lequel ladite résine (3) formant liant
est forméa d'une résine thermodurcissable.

18. Elément porteur de développateur selon la revendication 17, dans lequel ladite résine thermodurcissa-
85 ble comprend une résine phénolique thermodurcissable ou une résine époxy thermodurcissable.

19. Dispositif de développement pour développer une image électrostatique, comportant un élément de
support d'image électrostatique et des moyens de développement comprenant un élément (1) porteur
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support d'image el ectrostati que et des noyens de devel oppenen

un el ement (1) porteur 23 . de dEF?%\%L%’r selon la revend“lmummmullll
Di spositif de devel oppenent sel on i'cation 19, dans |e§uef Iesdits *
noyens de devel oppenent conprennent un el 6nent (1) porteur de devel oppat eur
selon | ' une ' ications 2 a 5 18. 21. Dispositif de
devel opperrerﬁl?u‘g}g%gdr%&ygsegg\%éﬁﬁyﬁgﬁ@g 19, dans |lequel ledit 6ldment (1)
porteur Og, GRYSHPES dveibEpemOMTIRABE B rélandiBalicANof dshe JeqidP I4Edit ok dne 46 déveidBpement
pol art sat i ORofisterient ®h @RRSAET portekf d& dévelbbpaidiSdeloh rundauelConaledep esvertications 2 | a
rewepdiscati @@ 19, dans |equel ledit elenent (1) porteur de devel oppateur
conporte un devel oppat eur magndti que (213) du type a un constituant

conpr enan2i. Dispésitin el dépsloppérhepti Gelor? B reidindipgion t18,f date let®elclbdip@ément t(1)sporteus deg
revendi cat i dévebBpatetiacosnpbrscunahoybre@id) peur epnfiguer fnb)polgdnationde dékslogmment.

devel oppat eur conporte un d6vel oppateur magn6ti que (213) du type & un
const i taia®f Disoespif el advelopremenh eeloming reBAndigalien J8u¢asR tleqyelr lediic flameyis (1) porteur de
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25. Unité comportant des moyens de développement et un élément photosensible qui sont maintenus de
fagon intégrée pour former une unité simple pouvant &tre montée sur le corps principal d'un appareil et

en &tre démontée librement, lesdits moyens de développement comprenant un élément (1) porteur de
30 développateur selon la revendication 1.

26. Unité selon la revendication 25, dans laquelle lesdits moyens de développement comprennent un
élément porteur de développateur selon I'une quelconque des revendications 2 2 18.

&5

24



