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neveloper for Developing Electrostatic I•age, 

Image Forming Method, BlectrophotographiC 

Apparatus, Apparatus Uni~. and Facsimile 

Apparatus 

BACKGROUND OF THE INVENTION 

Field of the invention 

The present 1nvent1on relates to a developer 

for developing an electrostatic image, that is uccd 

for oonverting an electrostati~ letent image to a 

visible 1mage in image formino processes such as 

electrophotography, electrostatic recording ond 

electrostatic printing. It also relates to an image 

forming method, en electrophotographic apparatus, an 

apparatus unit and a faceimile apparatue that make use 

of the developer. 

More pert;culaTly. the present invention 

relates to a developer for .developing an electrostaLic 

image, ~hat 1s use~ in electroobotographic processes 

comprising e charging step of bringing a charging 

member to whi~h a vol~age has been externally applied. 

into contact with an electrostatic image bearing 

member to effect electrostatic charging, and e 

developing step ot ~eveloping an electrostatic image 

by using a developer: and an ;~aoe forming method, an 

eleGtrophotographie apparatus, an apparatus unit and ~ 

····--------·· 
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facsimile apparatus that make use of the developer. 

Related Background Art 

Corona-dischargers are hitherto known as 

charging means in electrophotographie apparatus and so 

forth. The corona dischargers, however, have the 

problems that a high voltage must be applied thereto 

and ozone is produced in a large quantity. 

It is recently studied to use no corona 

discha.i-ger and use a contact charging means. Stated 

specifically* this is a means in which a voltage is 

applied to a conductive roller serving as a charging 

member, and then the roller is brought into contact 

with a photosensitive member which is a member being 

charged, so that the surface of the photosensitive 

member is electrostatically charged to a given 

po'tential. Use of such e contact charging means makes 

it possible to apply a lower voltage than the use of 

the corona dischargers and to decrease the generation 

of ozone. 

For example, Japanese Patent Publication No. 

50-13661 proposes to use a roller comprising a mandrel 

covered with a dielectric material such as nylon or 

polyurethane rubber.so tha~-a photosensitive sheet can 

be _electrostatically charged at e low vol~age. 

The roller comprising a mandrel covered with 

nylon, however, has no elasticity such as rubbet:" ,- and 
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hence the roller can not be kept in sufficient contact 

with the member being charged, so that faulty charging 

tends to occur. On the other hand, covering the 

mandrel with polyurethane rubber may cause exudation 

of a softening agent wi~h which the polyurethane 

rubber is impregnated, and has involved the problem 

that, when a photosensitive member is used as the 

member being charged, the roller tends to stick to the 

photos~nsitive member at the farmer's portion coming 

into contact with the latter when the photosensitive· 

member is stopped, or that the region corresponding to 

the part where the both had been stickingly in contact 

causes unfocused images. Once the soft~ning agent in 

the rubber material of the roller has exuded and stuck 

to the surface of the photosensitive member, the 

photosensitive member comes to have a low resistivity 

to cause smeared images (i.e., a leak of charges of an 

electrostatic image, on the surface of the 

photosensitive member) end, in an extreme instance, it 

becomes impossible to use the apparatus or the toner 

remaining on the surface of the photosensitive member 

sticks to the roller surf ace to cause a filming 

phenomenon. In the event that the toner has stuck to 

the roller surface in a large quantity, the roller 

surface turns insulative, resulting in a loss of the 

charging ability of the roller and a non-uniform 
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charge oo tho surface of the photoecnoitive member, to 

adversely effect images. 

This is due to thA fact that the charging 

member (the roller} etrongly press the developer 

against the surface ot the photosensitive member and 

hence th~ remaining developer sticks to the charging 

member or the aurfaoe of the member being charged and 

also the surtace ot the charging member and the 

surface of the member being charged tend to be dmaoged 

or scraped. 

In the con~act cbaroino means. a direct 

current or a direct current overlaid with on 

alternating current is applled tu·tbe charging member. 

!n such an instance. abnormal ~he~gQ or flying 

movement of the remaining developer particularly 

having a small particle diameter and a light-weight is 

repeated ;n tha surrounding area of the part at which 

the ohcrging member and e pbQtosensitive drum come 

lnt<> contact each oi:her. Hence. this area is in such 

a state that the remaining developer is electro­

staticcl ly attre.c~ed to, 01· embedded in, the surface 

of the charg1nQ member or pnotosensitive d~um. This 

is quite cHffere.nt from the caee where a noncontact 

charging means comprised of the conventional corona 

discharger 1s used. 

Meanwhile, in recent years, copier~. lase~ 
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printors, etc. which are emall-sized, inexpen5ive and 

of personal use have come 1n~o use. In ~hese s~all­

sized machines. a cart~id9e system in which a 

photosensitive member, a developing device and o 

cleaning device are assembled 1n~o a uni~ 1S used trom 

the standpoint of making them free from maintenance, 

ond it ia desired to uee 05 the developei.· o one­

component magnetic developer since ~he structure of a 

developing ass&mbly can be simplified. 

In order.~~ form a visible image wl~h a good 

image quality in tbe method makino use of such a one­

component magnetic doveloper, the developer must have 

a high fluidity attd a uniform chargeab111ty. For this 

gurpose, a tine inorganic powdar hes bean hitherto 

added and mixed to a toner powder. It has been 

p1·oposed to use as the fine inorganic powoer a fine 

silica powder hAvina bean subjected to hydrophobic 

treatment, ac dioclo3ed in Japonese Patent 

Appliestiuns Laid-open No. 46-5182, Mo. 48-41345, N~. 

48-41346. etc. For evample. a treated fine eilicc 

powder is used which ie obtained by reae~i.ug a f 1ne 

s!l.iea powder with an organic Silicon cnm~ound such as 

dime~hyldi~hlGrosilane to substitute silanol groups on 

the particle sur-faces of lhe 1.ine s111ca powder with 

urgan1c groups so that the powder is made hydrophobic. 

The dev~lopgr having such a fine ino~gan.ic 



···--·-·· ·-····-·-------·------

- 6 -

oowoer. however, tends to cause scra~che.s particularly 

on the contact charging member ond photosensitive 

member end to cause melt adhesion or t1lm1na ot ~be 

toner to the-contact charging •e•be~ and 

photoeeneitive •ember, in on iaoge forming step at 

whlcb lbe developer is presseO aga1nst the 

photosensjtjve member by contact charging. In an 

ex..treme inetance, faulty imoges tend to be tormed. 

With regard to addition of fine resin 

particles to a developer, Japanese Patent Application 

Laid·· open No. G0-1868$4: proposes \.O add to a 

developer. spherical or substantially spherical 

polymer particles smaller than toner particles. 

A developer prepared in the same manner as 

disclosed ~herein has bean examined to reveal that the 

developer is le33 effective for preventing the melt 

adhesion of toner onto the photosensitive member And. 

]n ~he eppa~atus making use of contact charging, the 

contact charging device is ~ontamineted to ~end to 

eu.use charge non-uniformity. 

japanesa Patent Application Laid-open No. 1-

121861 proposes a developer prepared by aaoing fine 

organic particles to toner particles containing an 

ionically cross-linked vinyl polymer as a bluder 

resin. It i~ noted therein that this developQl" may 

prererably comprise sph~rieal fine organic particles. 
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As methods ot tixing a toner imAgP., e contact 

heating method ae typified_ by a heat roller fixing 

meLhod ls cummoaly used, and there ~s a aemand tor a 

toner capable of haing fixed a~ a low temperature so 

that power coneumption oan be decreased. For thie 

rv~~uri, it is proposed ~o incorporate a resin with a 

low-molecular componen~ end e high-molecular component 

so tho~ the low-temperature fixing performance and 

an~1-ottset properties can be improved. 

Yhen, however, a devoloper containing the 

binder reein in which the low-molecular component has 

been increased for the purpose of low-tampera~u~e 

fixing ie ueed in an imago forming oppa~atus having o 

contaa~ charging device or a contact transfer means. 

the following problems tend to arJse. 

Preeence of e larg~ quantity of the low· 

molecular component in a binder resin brings about so 

aood a grindabili~y of toner particles that the toner 

particles tond to be broken to give ultrafine 

particles because ot shear produced Quring prP.~Rra~ion 

and in a developing device, and the ultrefine 

particles slip through e cleaniug member ane1 adhere to 

the contac~ charging member or contact transfer means 

to tend to eauQe faulty charging or foulty trans!e~ jn 

an environment of low temperature and low humidity. 

end cause the melt adhesion of_---toner to the surface of 
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the photosensitive member in an environment of high 

tempera-lure and high hum1d1~y. 

The ultrafine pa~~;~Jes produced •• a result 

of breok of toner particles have the same chargeabiity 

as the toner particles, and hence inhibit the charc1ng 

of ton4r particles to cause a lowering of image 

density. 

In the contact heating metbod, it is required 

for the tonor to bo surely softened and f ixcd et the 

heating ~emperature 1 and also required to prevent 

occurrence of what is called ~hA offset phenomenon. 

which is a ph~nomcnon in which part of aof tened toner 

adhers to a beating member and the ac1herea toner is 

transferred to a transfer sheet to contaminate an 

i11109e. In order .to better prevent thie of faet 

phenomenon, 1t is known to 1ncorporate toner particles 

with e polyolefjn such as a low-molecular polyethylene 

or polypropylene, es disclosed in Japaneee Patent 

Appl1catlons Laid-open No. 49-6523 and No. 50-27546. 

Japanese Patent Application Laid-open No. 1-

113'76 proposes a developer comprls.ing wax-conta1n1n9 

toner particles mixed with fine. resin particles 

smaller than the toner particles. It is noted thei-e.in 

that this developer mey preferably comprise spherical 

fine oroanic particles. 

Whgn ,howevor, ~uoh a developer c;ompt".iSing the 
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toner containing a·polvolet1n 1s used in an imaoe 

fo~ming apparatus having tha contact charging device, 

the following problems tend to ariae. 

The oolyoletin has so poor a compatibility 

with tho bindor resin in the toner particles that a 

polyolefin boving o larger disperse dia•eler tends ~o 

come to be a free polyolef in when toner is pulverjzed_ 

Thus, the freo polyolofin with a higher rcai~tonce, 

having been developed t1l t111 image portion or non-image 

portion, is transfP.rrAn fro• an electrostatic image 

bearing member to c contact charging aember to 

iucrease surface resistance, tending to cause faulty 

ehArging. 

The free polyolef in hoe o high resistance end 

is negatively chargeable with resoect to 1ron powder. 

Rnd hence it makes fogging more serious because of the 

faulty oherging in the case of e negatively cborgeable 

developer and causes a poor fluidity 1n the case nf a 

positively chargeable devolopor, tencing to bring 

e.bout blank areas in images and a non-un1torm1tv 1n 

image density, 

In the meentime, in recent ye~rs, with wide 

spread of in1a9e f'ormiug apparatus sucb as 

elec~rophotooraphic copying machines, their uses have 

b~como wider in a great variety, and demands !or their 

image quality have become severer. In the copying of 
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images as in usual documentc ond books, it is sought 

to reproduce 1mages la a very fine and taitbtul state 

without causing any crushed line jaage.s. or broken line 

images even in the copying of fine obcractera. In 

pa:-tic:ular, la an lustenc:e .in which a latent image 

formed nn a photosensitive membor provided in the 

imogo foraing apparatus ia a line iaege "itb o line 

widtb ot 100 µm or less, the t1ne-line reproauction 1s 

commonly poor and no satisfactory sharpness of the 

line image bas been achieved. ReceQily, in en image 

forming appara~us such as an electrophotocraphic 

printer making use of digital image eignala, a latent 

image is formed of the essemb.lage o! dote having a 

given potential. end its so!id portion. half-tone 

portion and light portion are expressed according to 

changes in dot density. There, however, is a problem 

that in the state where the ~oner particles are not 

faithfully applied ~o the dots and hence the toner 

partleles are out of place trom the dots. no oradation 

of the toner image can be obtained corresponding with 

tho ratio of dot density a~ e black a~ea to ~hat of a 

whll~ are of the digital image. !n tbe case when the 

resol~tion is improved by making dot size smaller, in 

order to improve image quality, it becomes more 

dl!ficult to achieve the reproduction nf a latent 

image formP.d of minute dots. tending to give en image 
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having a poor resolution and gradation and aloo 

lacking sharpness. 

For the purpose ot 1morov1ng image quality, 

several developers havo been hitherto propooed. 

Japaneee Potent Appllcatlous Laid-open Mo. 1-

112253 and Ho. 2-284158 propose A toner with a small 
:: 

particle diameter having o opecif ic particle size 

distribution. The smaller particle diameter a toner 

has, t:he more 11nifor111ly charged the toner particle 

curfaoco must be made. Hence, in order to achieve 

both a stable charge Quantity ana a superior t1u1a1ty, 

;t ;s preferred to add as a charge control agent a dye 

or a derivative of the dye that can give a proper 

charge QUant1tV with its use in a small amount. 

On the other hand. the smaller particle 

diameter a toner hAa, the more tends to be produced a 

tree charge control aqent in tbe step of its 

pulveri%ation and the more tende to cauoe the 

inhibition of fluldlly ur the contamination of members 

due ~o a developer. In particular, the charge non-

uniformity tends to occur when a member coming into 

contact with a pholosensitive member has been 

contaminated.. 

Japanese Patent Application Laid-open No. l-

113162 proposes a developer comprising a mix~ura of 

t1ne acrylic resin particle~ end toner particles 
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conteininy e charge con~rol agen~. It is noted 

therein thAt this developer may preferab1y comprise 

epherioal fine organic particles. 

When, however, such a developer conu~-inino a 

dye or a derivativo of th• dye as a charge control 

agent is used in the iaege forming apperatus having 

the contac~ charging device. the following problems 

tend to arise. 

Since the charge control agenl of a dye type 

is soft and viscous •. the charge contrnl agent may be 

roloaaed from tone~ particles and tr0on3ferred to the 

contact charging meab~r, ""9S~ltia9 in en 1ncrease ln 

surface resistance. which tends to cause faulty 

charging or faulty transfer. 

Since the released charge control agent has a 

high chargeabili~y. it may inhibit the toner particles 

from being eleotrosteticelly charged mid at tbe IS'?lme 

"time make their tlu1dity poor. tending to cause. blank 

areas in imagos and an unevon image density. 

SUMMARY OF TH~ INVENTION 

An object of the p~eeent invention is to 

provide e developer for dev~luping an electrostatic 

lmage, "that has salved the above problems involved in 

the prior art, and an image forming method, an 

electrophotographic apparatus, an apoarattis \.\nit and a 
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facsimile apparatus which make use of such a 

developer. 

Another object of the present invention is to 

provide a developer for~·.developing an electrostatic 

image, that does not cause, or not tend to cause, the 

melt adhesion of toner to a photosensitive member. 

Still another object of the present invent.ion 

is to provide a developer for developing an 

elect~ostatic image, that does no~ cause no charge non­

uniformi ty even when copies are taken on a large 

number of sheets, in an image forming method having 

the step of contact charging. 

A further object of the present invention is 

to provide a developer for developing an electrostatic 

image, having a high fluidity and also a uniform 

chargeability. 

A still further object of the present 

invention is to provide a developer for developing an 

electrostatic image, having a good fixing performance 

and· also a good anti-offset when heat roller fixing is 

carried out. 

A still further object of the present 

invention is to provide a developer for developing an 

electrostatic image, that can· achieve a high image 

density and may cause no fogging and no filming onto a 

photosensitive member, and an image forming 
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method, an electrophotographic apparatus, an apparatus 

unit and a facsimile apparatus which make use of such 

a developer. 

A still further object of the present 

invention is to provide a developer for developing an 

electrostatic image, that can be free from 

contamination of a contact charging member when a 

developing system in which an electrostatic image 

bearing member is electrostatically charged using a 

contact charging member is used, and he~ce is free 

from occurrence of faulty charging because of no 

increase in surface resistance; and an image forming 

method, an electrophotographic apparatus, an apparatus 

unit and a facsimile apparatus which make use of such 

a developer. 

A still further object of the present 

invention is to provide a developer for developing an 

electrostatic image, that can achieve good charging of 

toner particles, can well maintain fluidity and may 

cause neither blank erea in images by poor development 

nor image density non-uniformity; and an image forming 

metbod1 an electropho~ographic apparatus, an apparatus 

unit and a facsimile apparatus which make use of such 

a developer. 

A still further object of the_present 

invention is to provide a develope~ for developing an 
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electrostatic image, that does not tend to give 

formation of ultrafine particle$, does not tend to 

cause adhesion of such ultrafilne particles even when 

a developing system in which an electrostatic image 

bearing member is electrostetically charged using a 

contact charging member is used, and hence does not 

tend to cause faluty charging in en environment of low 

temperature and low humidity and not tend to cause 

melt ~dhesion of toner to the surface of a 

electrostatic image bearing member in an environment 

of high temperature and high humidity; and an image 

forming method, an electrophotographic apparatus, an 

apparatus unit and e facsimile apparatus which make 

use of such a developer. 

A still further object of the present 

invention is to provide a developer for developing an 

electrostatic image, that does not tend to give 

formation of ultrafine particles, and hence does not 

inhibit charging of toner particles end can yield 

stable image density; and an image forming method, an 

electrophotographic apparatus, an apparatus unit and a 

facsimile appara~us using such a developer. 

A still further object of the present 

invention is to provide a developer for developing en 

electrostatic image, that may cause no faulty charging 

even when a developing system in which an electro-
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static image bearing member is electrostaticelly 

charged using a contact charging member is used, and 

prevents fogging f roa becoming more serious because of 

faulty charging in the ease of a negatively chargeable 

developer and does not bring about the blank areas in 

images and non-uniformity in image density caused by 

poor fluidity, in the case of a positively chargeable 

developer; and and $n image forming method, an 

electr~photographic apparatus, an apparatus unit and a 

facsim~le apparatus which make use of such a 

developer. 

The present invention provides a developer for 

developing an electrostativ· image, comprising a toner, 

fine resin particles with a surface shape sphericity ~ 

of from 0.90 to 0.50, and fine inorganic particles. 

The present invention also provides a method 

of for~ing an image by a process comprising the steps 

of; 

bringing a charging member ~o which a voltage 

has been externally applied, into contact with an 

electrostatic image bearing member to effect 

electrostatic charging; 

forming an electrostatic image on the charged 

electros~atic image bearing member; 

developing the electrostatic image formed on 

said electr.ostatie image bearing member, using e. 
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developer to torm a toner image; said developer 

compr:leing a toner, "fine reain .particles with ~ 

surface shape sphericity ~ ot troa 0.90 to 0.50, and 

fine inorganic pa,.tic1es: and 

tran•ferring the toner image formed on said 

electroeta~1c image-bearing member to a transfer 

•edium to form a ·transferred image. 

The present invention also provides an 

electrophotoqraphic apparatus comprising: 

an electrostatic image bearing member; 

a coul.aet chargiug·member to whicb. a voltage 

is externally applied. which electrostatically charges 

said electrostatic image bearing member while being 

brought into contact w1tb it; 

an electrostatic i~age forming means for 

forming an electrostatic image 011 t.he charged 

electrostatic image bearino member; 

a devQloping means for developing the 

eleetrostatic image ~hus formed; said developing means 

comprisina a developer carrying member and a developer 

container that hold~ therein a developer; said 

developer compr1s1ng a toner, fine resin part:icles 

Wlth a surfar.e shape sphericity IP of from 0.90 lO 

O.SO, 3nd fine inorganic particles; and 

a transfer means for transferring ~he ~oner 

imace formed on said elec~roatotic image bearing 
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member ~o a transfer medium. 

Tho prosont invon~ion ctill alco provides an 

apparatus unit comprising; 

an electrostatic image bearing member·: 

a contact charging member to which a volta90 

18 externally applied, wb.icb .. eleclrost.St.icslly eherges 

sa;d electro&tatJc image bearing member wh;la be~n9 

brought into contact with it; end 

a developino means tor developino an 

electrostatic imago thus formed; said developing means 

co111prlsing a developer carrying member and e developer 

container that holds therein a developer; sa~4 

developer comprising a toner, fine resin particles 

with a surface shape sphericity ~ of from 0.90 to 

0.SO, and fine inorganic particles; 

eaid contact charging M~mber and said 

developing means be1ng hela as one unit tocether with 

said electrostatic image bearing member, and said unit 

forming 6 single unit detachably provided in the body 

of en electrophotographic appa~atus. 

The procent invention further provldes a 

facsimile apparatus compr1s1ng an electropho~ographic 

apparatus and A ~eceiver means for receiving image 

information from a remote terminal; 

said electrophotooraphic apparatus comprising; 

an electrDstatic image beoring •embe~; 
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a contact charging member to whi~h a vol~age 

io externally applied, which electrostatically chergos 

said electrostatic iaege bearing member while.being 
--

brought into contact with it; 

an electrostatic imaoe terming means for 

forming an electrostatic image on the charged 

electroatatic image bearing member; 

a developing means for developing the 

electrostatic image thua formed, $aid developing means 

cumprising e developer carry1no member end a developer 

container that holds therein a developer; said 

developer comprieing a t'Oner, fine resin particles 

wi~h a surface shape sph~r;city - of from 0.90 to 

0.50, and fine inorganic particle&; and 

e ~ransfer means tor ~ransferring the toner 

imaqe formed on $Sid electrostatic image bearing 

member to e transfer medium. 

BRIEF DF.SCRIPTION OF THE DRAWINGS 

Pig. 1 is a schematic illustration of an 

example.of the eppaarance of fine resia particles used 

in the present invention. 

Fig. 2 is a schematic illustration of the 

appearance of a fine resin particle having a surfac& 

shape sphericity ~ of about lA· 

Figs. 3 ana 4 are scheniatic illustration of 
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roller-shaped contact charging devices. 

Fig. s·ia a schematic illustration ot a blade­

shaped contact chargino aev1ce. 

Fig. 6 ie e echcmatic illustration of en 

example or lhe apparatus tor carrying out the image 

forming method of the pro~ent invention. 

Fig. 7 is a schematic illustra~ion ot an 

example ot the apparatus unit of the present 

invention. 

Fig. B ie a block diagram to illustrate the 

tacsimile Apparatus of the present invention. 

Fig. 9 shows a GPC chromatogram. 

!'1g. 10 is a schematic illustration of an 

apparetus for measuring the quantity of 

triboelectricity of a powder sample. 

Fig. 11 is a seheJDa~ie illustration of o 

molder for tableting e powder material. 

Fig. 12 1llustretes a checker pattern. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

In the followino. th& reason why the fine 

resin particles are effective against the melt 

adhesion of toner to the electrostatic i~age bearing 

member such as a photosensitive member can be 

considered as follows: 

The causes ot-the rne.lt adhesion ·of toner to· 
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tho photoQensitivo membe~ is for oae ~h1no the 

scratches produced when tbe surface ~f the 

photosensitive •ember is rubbed by a contact charging 

member to which fine inorgauic powder has been 

adhered. In order to prevent the scratches from being 

produced, it ia preferred to re•ove lhe tree, tine 

inorganic powder trom the part at which the con~act 

charging member and th• photosensitive •ember come 

into contact. This can be cunsequently etfect1ve for 

preven~1ng the melt adbesion nf toner to tho 

photosensitivo member. ~ho fine re~in particles with 

a surface shape spber1c1ty •Of from 0.90 ~o O.SO. 

used in tbe present invention each have an uneven or 

irregular surface to o certain extent as 

diagremmat1callV shown in Fig. i. as compared ·with 

particl&s with tho shape of t'.rue spheres, tsnd hence 

they have the s~tion of adsorbing to tha surface a 

great number of par~icles of ~he fine inorganic puwder 

presont in a frfHI state. 

Spherical polymer pArticles obtained by 

emulsion polymerization or 30ep·free polymerizAtion 

each have, as di~grammatically shnwn in Fig. 2, ve1"11 

little irregula~ surface. and hence the surtace shape 

spher1city ~ of the polymer particle is more than 

0.90. In general, 1ts surface shape sphericlty ~ 15 

about 1. 
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Fine resin particles obtained from e bulk 

reain by mechanical pulverization or by pulver1za~1on 

using a jet stream have surfaces whose rupture c:roa.e­

sec~ions assuma a g~eat number of minute 

irrogularitico, end hence the surtace shape spnericity· 

• of lbv fine res1n particle is less than o.so. In 

gQnAra.1, the surface shape ephcricity "1 of the !lrie 

resin particle is appruximatelv from 0.3 ~o 0.4. 

lt 1s presu~ed thet, in ~h• image forming 

apparatus heving o contec't cihorging 11emlJt:r, the t1ne 

resin particles having slipped tnrough a cl@aning 

blade are adsorbed to the contact ·Ch~rging member, and 

thcrcofter the fine resin particles present on thA 

su~face ot the contact chAraing mambQr adsorb the 

free., fine inorganic powder slipping \h.c·uugh ~he 

cleaning blade, so that the surface of the 

photosensitive member can be prevented from beiny 

damagod. Here, if the fine re~in particles slipping 

through the cleanin~ blade are in a very large 

quan~it:y. ~he f~•e, fine inorgenic powder becomes 

s111all in quantit:y and hence the me.lt adhesion of toner 

to the photosensitive member can be more effectively 

prevented, but on 'the other hand a thick layor of the 

fine resin particles 1s formed on t:ho contact charging 

member and hence this can be one o! the ca~ses of 

taulty chargil'\9 of the pnotosensitivQ member~ Tbe 
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fine realn par~1cles used 1n the ~resent invontion 

each have an irregular surface to a certoin exten~ as 

diagrammatically shown ln Fig. l, and hence th•y can 

be appropriately controlled in the quantity of the 

par1:iclas slipping through 1:he cleaning blade. 

compared with pa~tlcies W1th ~he shape of true 

spheres, so that th~ faulty charging of the 

photosensitive member can be prevented from occurring. 

If ~be surface shape.sphericity ~of ~he fine 

resin particles ie more than 0.90, the faulty charging 

of the photosensitive member may come to occur when 

copies are taken on a large number of oheets (e.g., 

10.000 eheetc or more). I! the surface shape 

sphericlly ~ is less tban 0.50, the fine resin 

garticl~s may have a great number ot irregularities on 

their ourfaoes to lend to increase moisture abcorption 

end lawer development p9rfo~mance of the developer in 

en environment of high temperature and high humidity. 

Moreover, the p:·otrude~ portions on the surfaces or 
f iue resin particles tend to be broken ott on the 

occa~ion of their inb.lng With ton-er particles o 1· in 

the course of Oevelop~~nt, so thet a large number of 

fragments of the fine resin particle~ may become 

present in 'the de.,,eloper to tend to adverselv affect 

tho development, 

The. fine r.e$in particles used in the present 
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invention aay preferably have a primary averaoa 

particle d1aae~er of from 0.03 to 1.0 pa. It is more 

prefe~able to use. th~ae of froa o.os to 0.8 µm. 

Particles "ith a primary everaoa particle diameter 

larger than l.O pm have so saall a speciflc surtace 

area that ~hey cen not be su1te0 tor adsorption of the 

free, !ine inorganic powdar and can give only a s•all 

effact of preven~~ng the melt adhesion of ~oner ~a tha 

photosensitive member. On ~he other hand, those with 

a primary averaga particle die.meter smaller than 0.03 

µm may make the triboelee~rlcity or the developer 

excesslvely b1gh to tend to cause a lowering of 

density because of charge-up. 

The fine resin particles may have a specif ie 

resis~ance of from 106 to 1013 O·c~, which can be 

~referably used. Use ot those having a water-specific 

resistance lower than io6 O·cm tends to cause a 

lowering of ~h~ charge quantity or the developer, 

r.nnsequontly tending to bring about a lowering of 

image density. Use of fine resin partlcles having a 

specific resistance higher lhan 1013 O·cm tends to 

causo a lowering o! the fluidity of the developer. and 

tends to g1ve an image with much fogqino. 

The fine resin particles may preferably have a 

tr.iboelectric charoe quantity of nol more t-han 

µc/g ln the case of positive cbarajng. and not 

~so 

more 
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thon 200 µc/g e~ the absolute value in th& case of 

nega't1ve cbarcing. They may more preferably h6ve a 

triboalactric charge quantity ln the range of fro= +30 

µc/g to -100 µc/g. It ~he trihoqlactric charge 

quantity of the fine resin particlea is hlgher .than 

+50 p.c/g, the triboeleclric1tV ot tile deve.loper tends 

to become unstable, and fogging tends to occur when 

copies are taken_o~ a large number ot sheets. If the 

triboelectric cburge Quantity ot the fine resin 

particles is smaller than -200 pc/g, the tluidity 

~ends to become poor and c!ensity uneveness tends to 

occur on the image. 

The fine resin porticles Should be userl in an 

amount of from 0.01 to 1.0 part by woigh~. and 

preferably tram 0.03 to 0.51 parts by weight based on 

100 parts by weight of the toner. Tne fine inorganic 

powder such as hydrophobic fina eilica powder may 

preferably be used in en amount of trom 0.1 part by 

woight ~o 3.0 perts by weight bas9d on 100 perts by 

weight of the 'toner. "ThQ fine inorganic powde.r may 

preferably be used in a larger amount than the fine 

resin particles. 

Use of the fine re~in particles in an amouat 

more than l.O part by weinht ~?.nds to c•u..,_ a 
• u ....... lowering 

of image densi tV. On the other hand, use thereof .in 

an amount: of lass ~han 0.01 part by weight can be les,s 
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ettective against ~ha melt adhesion of toner to the 

photosensitive acaber. Uee of the t1ne resin 

particles iD the same amount as, or in a larger amoual 

than. that ~f ~he. fine inorganic powde~ tends to make 

th• fluidity of the developer paor and also tonds to 

cause togging. 

The surface shape apherlcity ~ ot the tine 

resin particles is. Oet1ned ~s follows: 

surface a~ee (m2/g) meaaured aeauaing 

"' = _..:f..:i:::n::e::.....:r:.::e:.:s:.:i:.:n~pi:;.;a::.;r~'t.-1-.c-.l;;;.e~s"'"-.-a""'s __ t __ r_u;;;;e'--"s,.ph---'e_r_e_s ___ _ 

BET specif;e surface area (a2/g) actually 

measured on !loe resin particl~s 

The BET specific surtac& area can be actually 

measured. when, for example, a specific surrsce area 

moter AUTOSORB-1," Gvailable from OUantachrome. Co. ie 

used, by the me'thod as exemplified below. 

About 0.3 g of fine resin particles are 

woighed and put in a cell, and daaeration is carried 

out Ht a temperature. of 4o•c and a degree ot vacuum of 
. -3 

l.O ~ 10 mmHg for et least l hour. Thereafter, 

nitrogen gas is adsorbed on the particles in the state 

they are cooled using liquid nitrogen. and the value 

is obtained by the 1nu.l t 1po1nt method. 

The surface Area meacured assuming the fine 

resin particles as true spheres can bl? determined, tor· 

example. in the follow1n~ way: From particles in an 
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electron a1crosco~e photograph (x10,000) of the fine 

resin particles, 100 fine resin p•rt1cle 1maoes are. 

collected at random, and their major exec are 

measured. A vAlue obteined by overeging lhe measured 

major a~ee ie regarded as a d18Jleter (~J •easured 

assuming the fine resin particles as ture spheres. On-

the basis of the diameter (~), o radius 1 (i.e •• 1/2 

~>- is determined and a surface area (4rT2 ) of the fine 

resin particles is further determined. Then a volume 

(4/3KT~} of the fine resin part1cles is £ur~her 

obtained. The weight of the fine resin particlee is 

de~e~mined from a density of the fine resin part1cles 

and the volume thus obtained. Tbe s.urfac:e area (m2/g) 

measured assumina the fine resin pcrtieles as true 

spheres is determined from the surface area pre.viously 

obtained and the weight thus nbtained. 

The triboeloe~ric value of tbe tine resin 

particle~ used in the present invention can be 

measured bV the following ~ethod: 0.2 s of the tine 

resin pa~cicles having been le!t for 12 hours or more 

in an environment ot 23.s·c. and 60 !t RH ond 20.0 g of 

ca.t·r.ier iron pnwder "'hose partic;les are not coated 

with resin, he.,,•ing a ntaiu particle size at 200 tc 300 

meshoa (e.g., EFV200/JOO, available frcm N1hon Teppun 

K.K.) are precisely weighed in the above environment, 

Which are then thorougttly mi~ed in a wide mouthea 
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bot~la with a stopper, aado of polyethylene am1 tsav1ng 

a voluae of about 50 cc (the bOttle 1S upward and 

duwnward shaken in hen~ about 125 times for so 

seconds). 

Hext, 99 shown in tig. 10. about 2.0 g of the 

mixture is put in a aoasuring container 32 made ot a 

metal et the bottom o! which 1S provided a screen 33 

o~ 400 meshes, and then the container is covered ~ith 

a plate 34 made of a metal. The total weight ot the 

measuring Cuutainer 32 in this s~ata io weighed ond i~ 

expressed hy w1 (g). Next, in a auction device (made 

·· of an insulating material at least at the part coming 

into contact with the measu~ing container 32), air ie 

sucked fro• a suction opening 3? and an a1r-f low 

control valve 36 1S operated to conTrol the pressure 

lnd1cated by a vacuum indicator 35 to be 250 mmHg. In 

this etato, suction is eei.·L·.ied out for 5 111inutes: to 

remove the fine resin par~icles by suction. The 

po~ential indica~ad by a potentiometer 39 at this time 

is. expressed by V {volt). the numeral 38 denotes~ 

eapaci tor, whose capaci tanee is expressed by C O•F) • 

The total w~ight of the measur1nQ container after 

completion of the suction is also weighed and 1s 

expreS'Sed by w2 <a). The quantity (UC/g) of 

tr1boelactricity of this f1ne resin particles lg 

ca1culated as shown tar t~~ (o,,--·· 
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cxv 
Quantity of triboelectricity • ~.;_--~-

W1 - W2 

The epeoific resistance (volume specjfjc 

resistivity) reterred· to in the present invention can 

be measured. for example, in the following wav: Usina 

an apparatus shown in Fig. 11. ~he sample ic molded 

into a tablet. Fi~st. about 0.3 g of e sample 40 is 

pu~ in a tablet molding cbamber 41. Next. a push bar 

42 is inserted to the tablet molding chamber, and the 

sample ia pTessed by means of an oil pressui-e pump 45 

at 250 kg/ca2 for S midutes. Thus. a pellet-shaped 

tablet ot about 13 mm tn diameter and about 2 to 3 DUa 

in height ic molded. In the drewlng, reterence 

nume~al 4& denotes a oressure gauge. 

The tablet thus obtained is optionally coated 

with e conducting agen~ on its both sides.. and tho 

resistivity under application of a voltage of 1,000 V 

1s measured in an environment or a temperature of 

23.s•c and a humid1~V of 65 % RH. using, for example, 

16008A RES!STIVITY CELL, available from Hewlett Pakard 

Co., or 4329A HIGH RESISTANCE METER. availabl~ from 

Yokogawe Ilewl~tt Pakerd Co. }. specific resistance p 

is ~etermined from the following calcula~ion. 

wherein S is & sectional area or the aample, 

and O .i.s a height of the sample. 
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The fine res\n particles can be prepared 

by emulsion polymerization or spr4y drying. 

They may preferably be fine resin psrticlea witb a 

glass transition point of eo·c or above. prepared by 
subjecting cumponents used in binder rasina for toner, 

such as styrene. acrylic acid, metylmetbacrylate, 

butyl acrylate and 2-ethylhexvl acrylate., to 

copolvmerization a~cording to emulaion polymerizetlon. 

such finG resin particles can have a good etrect. 

The f 1ne res1n particles may be ~boce c~oas­

linked with a cross-linking agent such es 

diviaylbenzene, end al$O lheir surtaces may be treated 

with a metal, a metal oxide. a pigment, a dye or a 

surface active agent to make adjustment ot specific 

resistance and triboelectric charge quantity. 

The fine resin particles ueed in the present 

invention may perticulet·ly preterablY De comprised of 

a block or-random copolymer of a styrene type, 

containing 51 % by weight or more of styrene mnnomers. 

Such styrene type ~lne resin particlQS are usually in 

the ~riboelec~ric series approximate to styrene­

acrylate rQ.Sins or polyester res1ns used in binder 

resins of developers, so that they can be less 

mutuelly electrifiad. with respect to toner particles 

·and their fluidity does no~ tend to become poor. 

Thus, styrene resins are preferred es the binder resin 
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of lhe toner. 

If the atyrene monomers cunta1ned in the fine 

resin parllcles are less than 51 ' by weight. the 

developer mqy come to have strong agglomera\ing 

properties end poor fluidity, tending to cause blank 

areas in 1mages and image density non-uniformity. 

In the preparation methods su.cb as emulsion 

polymerizat1on, the styrene type tine resin particles 

have a tendency that the value ~ becomes smeller with 

an inoreaae in the contenl of s~yrene monomers. 

The styrene type f;nA resin particles with a 
I surface shape sphericity • of from 0.90 lo 0.50 according 

to the preeent invention can be obtained by controlling 

monomer compos~tion, compositional ratios of monomer8 

and polymerization conditions. 

The tine inorgani~ powder used in the present 

invan~;on can give good results when its particles 

have a specific sur!ace area.of erom 70 ~o 300 m21g as 

rueesured by the BET method, utilizing to nitrogen 

adsorption. The fine inorganic oowoer shnuld be used 

in an amount of from 0.1 part by weight to ~.O parts 

by weight. and preferably from 0.2 part by weight to 

Z.O parts by weight, based on 100 parts by weight of 
the tonel". 

Tha fine inorganic powder may preferably be 

those. having been subjectea to ... hydrophobic treatment~· 
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Thoy •ay particularly pre!•rablV be negatively 

chargeable, hydrophobic fine silica powder. 

The fine inorganio pOMder ~d in the present 

invention aay bave a triboelectric charg• quantity of 

from ~100 ~c/g to -300 pc/g, which ~an be preferel.Jly 

used. Powder with a triboeleclriC charge quantity 

less than -100 ~c/g aay !ower the triboelectric ehcrge 

quAntity of the developer icoelf, .tending to bring 

about a lOHering·O! humidity Ch&r&CteriStiCS. US& Of 

powder w1th a triboelaetrie charge quantity more than 

· -300 µc/g mey promote the developer carrying member 

memo~y. so 'that the developer CArrying member tendc to 

be affected by ~he de~eriorotion of the·fine lnorgan1c 

powder, tending to have ditflCUl'ties 1D durability. 

PowOer finer than 300 m2
/g in specific surface area 

may give less effect cf it$ adclit1on to 1:he developer. 

end powde~ coarser than 10 m2 tg may give a larger 

probability that it is present ae a free m~tter. 

tending to cauee black dots due to loca11ization ot 

tl;le fine inorganic powder or ag9lomerated matters. 

The ~riboelectric value ot tne tine inorganic 

powder can be measured by tne following ~ethod: 0.2 g 

of the fine inoraanic powder having been lett 

overnight in an environment o.r a teinparature cf 23. s·c 
and a humidit~ 60 % Rl1 and 9.8 g of carrier iron 

powder whose Da~ticles are not eoatea Wjth resin, 
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having a main particle si2a at 200 to 300 meshes 

(e.g., El'V200/300, oveiloble !rom N1hon Teppun ~.K.) 

are p1·ecisel y weighed in the. above environment, which 

are than thoroughly mixed in a wide-mouthed bottle 

with a stopper, made of polyethylene and havtng a 

volume or about so cc ('the bottle is upward end 

downward shaken in hand about SO times tor about 20 

seconds). 

Nex1", the. ~riboaloctric charge q\lelntity o! Lbe 

fine inorganic powder may be measured in the same way 

as 1n the measurement of the triboelectric charge 

quantity of the fine resin particles as previously 

described. 

Of th& fine inorganic powder used in the 

present invention, portleularly preterred ara what is 

called dry silica. or dry silica called fumed silice, 

produced by vapor phaee oxideticn o! a s1l1con haljde, 

and what is called wet Silica produced from water 

glass or the like, both of which can be used. In 

particular, the dry silica ls prererred. which has 

less silanol groups present on tho eurfeces and the 

insides of the silica fine powder p~rticles and may 

produce no residues ln the manufacture, such as N o 
e.2 

and SO z-
3 

Tn the dry silice, other metal halide es 

exe111plified by aluminum cnlori.de or titanium chlori.de 
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may be uaed together with the silicon balide in th~ 

manutecturino procesa so that a composite fine powder 

of. silica with other metal oxld~ can be ODtainAd. In 

the present 1nvent1on. the fine jnorganie powder 

includes such a powder. 

The fine inorganic powder may prefA~ebly have 

a particle diameter ranging fro• 0.001 to 2 µ as the 

p~imery average partiole diometer. Il is particularly 

preferred to Utlie.fine s111ca Powder hRving a pri~ary 

average pRrticle diameter ranging from 0.002 to 0.2 µ. 

The fine inorganic powder used in tbe pre~ent 

_. invention may preferably be hydrophobic. 

The powder ccn be ma.de hydropllobic using 

conventionally known hydrophobic treatments and 

methods. As th~ hydrophobic treatments, it is 

preferable to u3e silicon compounds having 

organosiloxane uni~s. such as silicone oil or silicone 

varnish. 

The silicon• 011 useo in tha ~Teatment of the 

fine !DQrgan1c powder "5@d in the present invention 

can ha exemplified by a compound represe.n~ed by the 

formula: 
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R R R 
J I I 

a•-(-Si-0-) -(-Si-0-J -s1-R-
I D I ll I 
R' R R 

wherein R represents an alkyl group havina l ~o 3 

carbcm a1:011s; R' represent:s a silicone oil modifying 

grnnp such as an alkyl group, o halogen-mucl1f1ed. alkyl 

group, a phenyl group or a modified phP.nyl group; and 

R" represents an al~yl group or alkoxyl group having 1 

to-3 carbon atomo. For example, the cumpound. may 

include dimethyls111cone 011. alkyl-modified silicone 

oil, a-methylstyrene-modified silicone oil, 

chlorophenylsilicone oil, fluor1ne-moditied silicone 

oil. ExamDles of the silicone oii are by no mcnns 

limitod to these. 

The above Silicone oil may preferably be ~hose 

hav1no a viscosity of from 50 to 1,000 est at a 

tomperature of 2s•c. Sllicone 011 with e viscosity 

less ~han 50 est may bP. rertially evaporated as a 

result of the application of heat 1 tend1ng to cause a 

deterioration of charge characteris~ics. Thoee with a 

viscosity more then 1,000 cSt may becorire d1tficu!t to 

handla in the trcotment. As methoas for the silicone 

oil treetment, any known ~echniques can be used. For 

example, they include a method ln which fine silica 
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powdet and silicone oil are •ixed using a aixer; a 

method in which silicone oil is sprayed into f 1ne 

oi'lica pottder by lh" use ot a sprayer. and a aethod in 

which S1licone oil JS dissolved in a solvent and then 

fine silica powder ie aixed in lhe solu~1on. Examples 

of the lre~tment method are by no •eans li•ited to 

these. 

Ae for the sillcone varnish used for the 

treatment of the.tine silica powder used in the 

present invention, ony known materials can be used. 

For example, 1t may include XR-251 and KP-112, 

available f~om Shin-Etsu Silicone Co., Ltd. Examples 

are by-no meone limited lO these. 

As methods tor ~he silicone varnish treetment, 

the samo known techniques ee in the sllicone oil 

treatment can be used. The treated fine silica pokder 

as described above. (hereinafter "treated silica•) can 

be effective when it ia added in an amount of from 0.1 

part by weight to l.6 ~arts by weight based on 100 

Darts by weight of the toner. It can prov1~e an 

~xcellent otobility ~hen a~deC in an amount of from 

0.3 parl by weight to 1.6 parts by weighl ~ased on lOO 

Darts by weight of the toner. Its addition in an 

asnount less thau O.l part by we.ight based on 100 parts 

by weight of the ~oner may give less eftect of it& 

aadition. end addit;on in an amount more than 1.e 
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. 
parts by weigh~ tends to couae proble•a lo development 

and. fixing, which are tbus not preterablA. 

Part of the gjlicon coapound having on 

organosiloxane unit, which has treated the i:>art1cle 

surfaces ot lbe fine inorganic pawder is ~ranst•rred 

on~o the electrnst&tic image bearing member, and is 

ef foctive for •eking eosier tbe cleaning at powder 

such as tree polyolef 1n. 

To detor~i~e tho hydrophobicity (1.lae degree \:o 
whl'h powde~ has been made hydrophoblc) of ~he fine 

inorganic powder jn the present invention, a value 

measured by the following melhod may be used. Of 

cou1·se, other method for measurement can also be used 

while me.J(ing reference to the method for aeasurement 

according to the present invention. 

In a 200 ml sepa~atory funnel with a $topper, 

100 ~l of ion-exchanged weter end 0.1 g ot a sample 

are put, followed by shaking.tor 10 minutes using a 

shaker (a tumbler shaker mixer, T2C type) under 

conditions of 90 rpm. A!ter the shaking. the mixture 

is left lO stanc:1 for 10 minui:es. After the inorganic 

powder layer and the aqueous layer have been 

separated, the lo~er layer. th&aqueous layer, is 

collected 1n a quanlity of 20 to JO ml, which is than 

Put in & 10 mm coll to measure its transmittance uslug 

l;gbt with a ~avelength ot 500 n111., on the basts of 



- 38 -

thal of a blank. ion-exchanged wa~•r in which no fine 

s1liCA powder is contained. The value ot the 

transaittanee is reyarded as ~be hydrophobicity of the 

tine inoroanic powder. 

In th• present inventi~a. tbe byaropbobic fine 

inorganlc powder msv preferably hAve a hydrophobicity 

ot not less than 60 '· and more preferably not less 

thon 00 *· A hydrophoblcity· less than 60 ~ ma~ it 

d1tf1CUlt to Obtain ~mages with a high quality level 

because of ad&erption of water to lbe tine 1norgan1c 

powder in an environment ot h10b bumid.ity. 

The develop~r ~ay preferably contain lhe tine . 

rosin particles hcv1ng e surface shape spherici~y ~ of 

from 0.90 to 0.50 and an ave~age particle dicmeter of 

f~om 0.03 to 1.0 µm and ~he hydrophobic fine 1norganic 

powder; said hyclruµhob1c r1ne inoroaniC powder .being 

contained 1n a largar QUantity than the fine resin 

powder. 

The loner according tn the present invention 

should nave an average particle diameLer ot from 3.5 

to 20 µm. pz-eferably from 3.5 to 14 pm, and more 

prefe~~bly trom 4 to a 11m, as weight average particle 

Oiameter., and from 2.e to 1e_µm, preferably from 2.8 

to 13 µm, and more preferably from 3 to 7 µm, as 

number averase particle diemeter. 

rn particular ,---a toner having. a. weight everage 
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particle diameter (04 ) of from 4.to o µm ls preferred 

bocauae of its e:;ccell-ent fine-llne reproduc'tion and 

resulu.t1on. 

Particle aize diatribution or tbe toner can be 

measured by verlous methods. 1n ·the ~resent 

1nvent1on, it i3 measured using a Coulter counter. 

A Coulter counter Type TA-II (manutacturP.d by 

Coulter Electronics. Inc.) is used as a measuring 

device .. An interface (aanufectured b~ Hikkak1 t.k.) . ~ . . . 

that outpuC.S' uumber distribution and volume 

distribution Ann a personal computer CX-1 

{manufactured by Canon Inc.) are connected. As an 

electrolytic solution. en aqueous 1 % NaCl solution ie 

prepared using first-grade &odiwa chloride. 

Measure~ent i~ carried out by addino as a di5persant 

0.1 ml to 5 ml ot a surfeee active agent, preferably 

an elkylbenzone eulfonate, to 100 ml to 150 ml ot the 

above aqueous elec~roly'tic solution, and further 

adding 2 mg to 2.0 mg (as the number of particles. 

about 30,000 to ebout 300,000 particles} of a sample 

to be measured. The electrolytic solution in which 

'the sample has bQen suspended ls subjected to 

disporsion for about 1 minute to about 3 minutes in an 

ultrasonic dispersion machine. The par~1cle Si7.e 

d1S'tribution of particles "'lth a size. of from 2 to 40 

µ is measured by means ot tha above Coulter counte.r 
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Type TA-TI, using an ap•rture of 100 µas 1tS 

aperture. Then lhe value according ~o the present 

invention is deterained. 

The toner used in tbe developer of the p~esent 

inventioa, when 1t bas a negatjve triboeloctricity, 

may preferably contain ae a cberge control agent an 

organic ecid metel complex sal't such as a salicylic 

ac1d metal complex salt, an al~lsalicylic ecid aetal 

co~plex ealt, o dialkylsali~ylic a~id metal complex 

salt or a naph'tho1c acid metal complex salt~ a dye 

such as a monoa20 dye, and a aonoazo dye derivallve 

such eo e metal complex salt ot a monoazo dye. 

The nega~1ve chRroe control agent comprising a 

nye compound may include azo type metal complex salts 

represented by the following Formula (T). 

Formula (1) e 
Ar-N - N-Ar ,, / 

X 1 Y' ., / 
M 

/ " Y T X' 
/ ' © A r- N == N-A L A 

' 

wherein M represents a coordlnetlon central metal, 

including Cr, Co, Ni, Mn and Fe having the 

coordinat1on number of 6; Ar represents an aryl group, 

1nc!uding a phenyl group an~ a naphthyl group, whlch 

may have a $ubstl~utent, which substituent may include 
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a nl~ro group. a halogen Ato-, a carbo~yl group, an 

anilide group and an alkyl group or alkoxyl group 

having 1 to 18 oa~bOn ato•s: x. X'. Y And Y' each 

represent -o-. -co-. -NH- or -NR-, where R represents 

an alkyl group having 1 to 4 c.srbon atoms: and A• 

represen~s a hyOrocren ion. A sodium ion, 8 pota$Sium 

ion, an ammonium ion or an eliphotic elUIOalum ion. 

Examples ot the comolex salt are shown below. 

complex u J-1 

Complex (I)-2 

Cl @ 
@<- N=N -<p) 

0 ! 0 
"er/ 
/ ., 

e 

© 
NH~ 

0 1 0 

tN=N~l I~ 
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Comp lex (I ) -3 

O.N-@{-N•Nj 
0 \ 0 . ' / Co 

0 0 / \' 
tN~N-@-No, 

Complex (Y)-4 

ComplAx (T)-5 

(9(- N .. N -<pi 
0 \ s 
'Fe/ 

/ \' s 0 

~N=N-@ 
.. 

e 
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Coinplex (I}-6 

Cl @ 
@{-N-N ~ 

0 \ 0 COOH 
"Mn/ . 
/ \' HOO~N;N~. 

@ Cl 

------ ····--··· -----------

e 

As for a positive charge control egen~. it is 

possible to use. for example, a Higrosine dye and a 

d@rivativa thereof. 

The cb~rge control agent may preferably be 

contained in an amount of from 0.1 part by weight lO 5 

parts by weight, ond pa~t1cularly prererablV trom 0.2 

parl by weight ~o 3 parts by weight based on 100 part3 

by weight of the binder resi·n for the toner. Use or 

the cherge control agent in an excessively largci 

amount may make poor ~h• fluidity ot the tonee, 

tending to cause fogging. On the otner band. use 

thereof in an excessively small amount may make i~ 

dif~icult to obtain a sufficient charge quantity. 

As a preferred embodlment of the developer for 

developing an electrostatic image aec:ordlug to the 

presen~ inventJon. i~ may includ~ a Qeveloper for 
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deveJopin9 an olectroauatic i•a~e, compr1s1no i) a 

toner containing a charge control Rge.nt and having e 

weight average par~icl• diameter (D() ot from 4 to 8 

t••. ii) styrene ~ype fine organic particles having a 

smalle~ average particle diameter than caid toner and 

having a surface shape aphericity # of trom o.90 to 

0.50 and iii) fine iaorganic particles baJTing a 

smaller average particle dia=eter than said fine 

organic powder. 

Tbe binder resin for the tona~ according to 

the present invontion aay include homopolymers or 

styrene or derivat$.ves lhereot such as pcJyst:yrene and 

polvv1nyltoluene: styrene copolymers such as e 

styrone/propylene oopolymel", a sty.t"ene/vinvltoluene 

copolymer, a styrene/v1nylnaghthalene copolymer, a 

styrene/methyl acrylate copolymer, e styrene/ethyl 

acrylate copolymer, e. styre11e/butyl acrylatP. 

copolymer, a styrene/octyl acrylate copolymer, a 

styrene/dimethylaminocthyl ocryle~e copolymer. a 

~tyrene/methyl methS'C'ry~ate copolymer, a styrene/ethyl 

methi:lcrylate cop0Jy111ar. a styrene/butyl melhacrylate 

cooolymP.r. e ctyrcno/dimetbylam1noethyl mAthacrylatc 

copolymer, a s~yrenetmethyl vinyl other copolymer, a 

styrene/ethyl vinyl ether c~polym~c, a styrP.n~/methyl 

vinyl ketone copolymeL·, s styrene/butadienc copolymer, 

a etyrene/isoprene copolymer, a styrene/1uale1c acid 
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copolymer end a styreae/maleate cooolymer; polymethyl 

methacrylato, polybutyl methaerylato, polyvinyl 

acetate, polyethylene, polypropylene, polyvinyl 

butyral, polvacry11c acid res1n. rosin. mndif;ed 

~esin, torpeno resin, phonol resin, ~liphatic or 

alicyclic hydrocarbon reslQS, a~omatic petroleum 

resins, paraff1n wax. and ca.rnauba wax. These aay be 

usod alone or in tho form of c mixture. 

Tbe toner in the present invention. may 

preferably contain a binder rosin containing not less 

thon 15 % of a c:omponen·t "Kith a molecu.lar weight ot 

not more than 5,000 in molecular waiaht distribution 

a~ moasured by gel permeation chromatography (GPC). 

The content of the component with e molecular 

weight of not mo~e than S,000 in the bindor resin i~ a 

nWllerical vcluc cclc:ule.ted by dete1·u1luing area 

proportion of ~hat component in a ehromatogram showing 

molecular weight distribution in the mea~urement by 

GPC. Using the chromatogram showing molecular we]ght 

distribution in tne meas~rement by GPC, as shown in 

Fig. 9. the area of the whole peak in01cat1ng tne 

molecular weight distribution is determinod and also 

the area Of tha region corresponding to the component 

with a molecular weight ot not more than 5,000 i& 

determined. On the basis of the two areas, the 

con~ent ot thE.. component with a molecular we.ight of 
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in the b~nder resin is calculated. not more than 5,000 

If ~he component with e molecular we1ont ot 

not less than s,ooo is les& than 15 t. fixing 

performance tends become poor in hcct fixing de~ices 

or a relatively low pressure as in small-sized 

machines as typified by deak top LDPa. 

The cumponent with a molecular weight of not 

more than 5,000 may more proferably be in en amount or 

lese than 35 %. 

The component with a.molecular weight of not 

more than 5,000 tends to exhibit molecular weight 

dependence or glass transition point {Tg) and hence 

the ~g of the ton@r, measured ·over a long period~! 

time, is preeumed to tend to become a little low. 

Thus, if the amount ot this component is more then 35 

%. a thermal bohavior not higher than lue Tg usually 

measured may come lo be exhlbited to tend to cause th~ 

melt adhesion or filmin9. 

This component con partlcularly improve tha 

grindebility o! toners. lr. hnwavor, its content is 

more than 35 %. th~ grindability may tJecome more than 

is necosssry in the manufacture of toners having a 

weight average particle diameter of from 4 to 8 ~m. 

result2ng jn a~ increase in the formation of ultrafine 

powder, which makes classitication efficiency poor. 

Moreover. tha ultrafine powder having been not 



- 41 -

completely cleeeified may gredually inoreaee in its 

c-ontent with repet1':1on ot the supolv ot the toner. 

and mAy adhe~e to a toner tribo•leetricity-providing 

member euch O$ o developing slee~e because ot 

electrostet1C force to iml)ede tr~hoaleetrie charging 

of tho toner. tending. to cauoe a poor development 

performan~e such as a low image density ana togging. 

In tbe p~esent ;nvention. the mol9cular weight 

distribution on the chromotogram obtained by GPC (gel 

permeation chromatography) are measured under the 

following conditions. 

Columns ere slabilized in a heat chamber of 

4o·c. To the columns kept at_ this temperature, THF 

(tetrahydrofuran) as a aolvent is flowed et a flow 

rate of 1 ml per m1nute, and l~ Ul of a THF sample 

solution is injected thereinto to make ~easurement. 

In meaouring the ~olecular weight or the sample, thq. 

molecular weight distrihut.ion ascribed to the sample 

is calculated from the relationship belween the 

logarithmic value and count number of a calibration 

curve Prepared using several kinds of monodisperse 

polystyrene ate.nde.rd Selntples. As the stl=llndard 

po_lystyrene samples usea for the preparation or the 

cal1brat1on curve, it is suitable ~o use, tor example, 

&&ftlples with moleculerr we1gras ot ap.proll:imately from 

10
2 

to 10
1

• wh1cn are ev~,·lable f • rom Toso Co .• L~d. or 
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Showa Denko K.K •• and to use at least about 10 

standard polyctyrone saaplcc. An RI (refroc~ive 

index) deteotor is us~d as a de~ec~or. Columns should 

be used in combinatinn of •plurality of commercially 

available polystyrene gel colwans. Por example, Lhey 

mey preferably comprise a combination ot Shodex· GPC KF-

801. 802, 803. 804, 805, 806, 807 and SOOP, available 

from Showo Denko K.K.; or a c011~iOallOfl of TSKgel 

GlOOOH(HXL). G2000HCffxr.l. G3000H(HxL>. G4000H(Hxr.>. 

GSOOOH{HxL>' G60:00R(HXL)' G'lOOOH(Hxt> ond TSKguard­

co·lumn, avalleble trom Toso Co., Ltd. 

The sample is prepared in the following way: 

A sample is put in THF, which is left to sland !or 

several hours, tollowe4 by thorouoh shaking so that 

the sample is wQll mixed with THF (until the eample 

beoome free of coolescence), whlch is tur~her lef~ ~o 

s~and tor 12 hours or more. Hera. tha samplQ is so 

made as to be loft in THF for 24 hours or more. 

Thereafter, the sample i8 passed throuoh a sample. 

treatinq filter {pore size: 0.45 to o.s µm; for 

oxamplo, Maiehoridi3k H 25 5, avallable trom Toso Cc .. 

L~d., or Ekikurodisk 25CR. availBble from German 

Science Japan I.td. can be used). and the resulting 

sample is used as the sample !or GPC. Conce.n~retion 

of the sample is so controlled as ~o give 8 re5 in 

eomponent of from O.S to 5 mg/ml. 
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Tho doveloper of the present invention may 

preferably comprise i) a loner containing the binder 

resin containinq not less than 15 ~ nt a component 

with a molecular woight of not more thon 5, 00.0 in 

molecular weight distribulio11 as measured by GPC. ii) 

styrene tYJ)e tine organic pnwder ha,.v;ng a smaller 

avorago particle diame-ter thon Gaid toner and iii) 

tine inorganic particles having a smaller average 

partielA diameter than said fine organic particlec; 

the surface ehape sphericity ~ of said styrene type 

t~ne organic powder being in the range of from ~.QQ to 

o.so. 

Tho developer of the presern .i.uvention may 

preterably be a one-component magnetic davelope.r 

comprising a magnetic toner containing c magnetic 

material in the tone~ paellcle. In this 1ns~ance. the 

magnetic material serves alsn a.~ a colorant. The 

magnetic material contained in the magnetic toner may 

include iron oxides such as magnetite. hematite snd 

ferrite: and metals such as iron. cobalt and nickel, 

or· alloys of eny of these metals wl~h a metal or 

metals such -as aluminum, cobalt, copper, lead, 

magnesium. tin. 2inc, antimony, beryllium, bismu~h. 

cadmium, c~lcium, mangcnese, 5elenlum, t1-ran1um. 

tungsten and/or vanacHum. and mixtures of any of 

-rhese. 
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Tho magne~ic aatcriol e~ould preferobly be a 

magnetic meter.lal lusvi11y a BET surtace soecitic area 

0£ !rom l to 20 m21g. And ~-~ticularly preferably from 

2 2.S to 12 m /g, ac meacured by the ni~rogen adeorpllon 

melhod. It •ey also preferably be a magnetic powder 

hsvin~ & Mohs hardnocc of from 5 to l. Thie mag~tio 

powder should be contoined in an omounl ~! !rum 10 ~o 

70 % by we1gbt based on the toner weight. 

Any of those magnetic materials 111oy preferably. 

b~ those having an ave~ege parllcle diameter ot trom 

0.1 ~o 2 um, ana more preferably frnm 0.1 to o.s ~m. 

and chould bo contained in the toner in an amount of 

from 20 to 200 parls by weight based on 100 par~s by 

weiaht of the resin componen~, e.nd particularly 

preferably from 40 to 150 perts by weight based on 100 

parts by weight of tbe resin component. 

The maon•tic matgrial may preferably be those 

having a coerc.ive for-ce (He) of from ZO lO 150 Oe, a 

saturation me~netization {Os) ot trom 50 to 200 emu/g 

and & residual magnetization (~r) of from 2 to 20 

cmu/g. 

The colorant usable in the Toner may include 

any suitable pigments or dyes. 

The pigmenls may include, for example. c::arbon 

black, aniline black. acetylene blaclc... Naphthol 

Yellow. Hansa Yellow, Rbodaminc Loke, alizarin Lake, 
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red lroa oxide, Ph·thalocyanine Slue and Indanthrene 

Blue. Any •t tho.se may be used in an amount large 

enough to maintoin the optical denslly of fixed 

images. The pigment may preferably be use.d in an 

emoun~ of from 0.1 part by weight to 20 port3 by 

Meight, and·more pre!e~ably !rom 1 part by weight to 

10 parts bV weight. based an 100 parts by weight of 

the resin. The dyes may also be used for the same 

purpose. They may iuelude, .for example, azo dyes. 

anthraquinone dyes. xanthene dyesi and methine dyes. 

Tho dye may preferably be used in an omount of from 

0.1 part by weight to 20 parts by weight. and more 

prefarably fr.om 0.3 part by weight to 10 parts by 

weight, based on 100 parts. by weight or lbe resin. 

The toner used in the present inventjon may 

preferably contain e wax in the toner partiole. 

The wax may include, for example, polyolefin 

waxes. solid Daraffln wax. micro wax. rice wax, amide 

waxes, fatty acid waxes, fotty ecid metal salt waMes, 

partially eaponl!led fatty ac1d ester waxes. silicon~ 

wax, higher alcohols. ann· carnauba wax. The wax may 

preferably be contained in an amount of !~om 0.5 part 

by weight to 20 parts by weight. and more pre.ferably 

from l cart by waight t.o 12 parts by weight, based on 

100 parts by weight of the binder resln for the toner. 

Wax in an excessively large conten~ may result 
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in ah inereaGo in free wa~, making it i•poa3ible to 

prevent the problems of !aulty cleaning, contamination 

of f1xino rollers. a lnwering of daveloping 

porformance, etc., even in the developer containing 

the styrene type fine resin particles ot tbe present 

inyention. On the other halld, wax in an excessively 

small content moy reault in a lowering of fixing 

performance and ant1-ottset. The wax may preterably 

have s broad molecular weight distribution. From the 

v~ewpoint of improving cleaning perrormance of OPC 

photosens1t1ve members. it may oreterably bP. nn~ 1qss 

than S, and more preferably from 5 to 10, in weight 

average molecular weight/numbe~ averege molecular 

weioht (Mw/Mn). 

In tho present invention, polyolef in waxes a1·e 

parliC~larly preferred. Ot these, oolypropylene wax 

and polyethylene wAx are preferred. Use of such wax 

enables ech.ievement of better fixing perfo.L"manctt, 

cl~tming performance and aevelopino performance. 

As tho olefin monomers con&titutin9 the 

polyolefin waxes, it is posslbl~ to use, tor example, 

elnylene, propylene, butene-1, pentene-1. hexene-1, 

heptene-1, oetone-1, nonene-1 and deeene-1, or isomers 

of any or these, h3ving un~alurated bonas a~ different 

positions, ana also olefin monomers having branched 

cha1ns comprising an alkyl group, such a$ 
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3-methyl-l-butene, 3-methyl-2-pentene and 3-propyl-5-

methyl-2-hexene. 

The molecular weight distribution of _the wax 

according to the present invention can be measured, 

for example, in ~he following way. 

Measurment conditions: 

A. Apparatus: Waters Associates GPC-lSOC 

B. Column: Shodex A-SOM 

C. Solvent: o-Dichlorobenzene (0.1 wt/vol % ionol 

added), 135•c, 1.0 ml/min 

o. Preparation of sample: 

E .. Pour: 

Concentration: 0.1 wt/vol % 

Solubility: Entirely soluble when used at 

high temperatures. 

Filtration: None 

400 µl 

F. Detector: RI (differential refractometer) 32 x 

50 " 

G. Molecular weight calibration: 

On the basis of monodisperse polystyrene 

molecular weight. 

The developer of the present invention may 

prefera~ly comprise i) a toner containing a wax wi~h a 

weight average molecular weight/number average 

molecular weight (Mw/Mn) of no't less than 5, ii) 

styrene type"£ine organic particles having a smaller 
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average particie diameter than said toner, and iii) 

fine inorganic particles having a smaller average 

particle diameter than said styrene type tine organic 

particles; the surface shape sphericity ~ of said 

styrene type fine organic powder being in the range of 

from 0.90 to 0.50. 

To the developer of the present invention, 

other additives as exemplified by a lubricant such as 

Teflon or zinc stearete or,· as a conductivity­

providing agent, a·metal oxide such as tin oxide may 

be added so long as the developer is substantially not 

adversely affected. 

Methods for the preparation of the toner may 

include a method in which component materials are well 

kneaded using a heat kneader such es a beat roll, a 

kneader or an extruder, followed by pulverization and 

classification to obtain the toner; a method in which 

other materials are dispersed in a binder resin 

solution, followed by spray drying to obtain the 

toner; end a method in which given materials are mixed 

in monomers that constitute the binder resin, to form 

an emulsified suspension, followed by polymerization 

to obtain the toner. 

The developer of the present invention can be 

prepared by dry-mixing the toner, the organic fine 

resin particles and the fine inorganic powder by means 



of a mixin; machine such a~ Hcnoohel mixer. 

A contact charging Drocess ~hat can be 
. 

~referab)y us9d in the present invention will be 

apecif ically described below. 

Fig. 3 schematically illustrates thA 

constitution of an example of the oontact charging 

de~ice or assembly. Reference numeral 1 denotes a 

photosensitive drum which is a chargeable •ember 

ocrving e& the electrostotie imoge bearing membe~. and 

is comprised ot a conductive substrate comprising R 

drWll substrat• la made of aluminum, on the external 

surface ot which ea organic photoconductor (OPCJ lb 

serving as a phntosensi~ive layer is formed. The 

· photosensitive drum is rotated ct a given speed in lhe 

direction of an arrow. In this example, the 

photosensitive drum 1 is 30 mm in outer diameter. 

Reference nuJDercl 2 denote6 a c::herglng roller which 1s 

a char9in9 member brought 1nto contec~ with the 

photosensitive drum 1 at s given pressure, and is 

comprised of a metal 111&.uur~l 2a, a conductive rubber 

layer 2b prov1aed thereon, And further provided on it& 

external surface a eurfoce layer 2c, a release film. 

The conduellve rubber layer may Dreferably hav~a 

~hickness of from O.S to 10 mm. and preferably from 1 

to· S mm. The surface layer in lhls example compr1ses 

a release film. I~ 1s preferred to provide. this 
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release film so that the developer end image forming 

method according ~o the present invention may match 

each other. However, a release film with an 

excessively large resistivity may give no 

electrostatic charges on the photosensitive drum 1 and 

on the other hand a release film with an excessively 

small resistivity may cause an excessively large 

voltage applied to the photosensitive drum 1 to tend 

to damage the drum or produce pinholes, and hence the 

release film should.have en appropriate resistivity. 

The release film should have a volume resistivity of 

from 109 to 1014 O·cm. Here, the release film may 

preferably have a thickness of not more than 30 µm. 

The lower limit of the thickness of the film may be 

smaller so long as no peel or turn-up may occur, and 

can be considered to be about 5 µm. Preferably the 

release film should have a thickness of from 10 to 30 

µm. 

In this example, the charging roller 2 has an 

outer diameter of 12 mm. The conductive rubber layer 

2b, having e thickness of 3.5 mm, is composed of ~n 

ethylene-propylene-diene terpolymer {EPDM) , and the 

surface layer 2c is formed of a nylon resin in a 

t:h.ickness of 10 µm. The charging roller 2 is made -to 

have a hardness of 54.s• (ASKER-C). Letter symbol E 

denotes a power source that applies a voltage to ~he 
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charging roller 2. It •uppliea a· given voltage to the· 

mandrel 2a (diameter: s mm) ot tbe charqino roller 2. 

Jn Fig. 3, the letter symbol E indicates a DC voltage. 

It may preferably be a direc~ curr~ul overlaid with an 

AC voltaoe as s~own in Fig. 4. 

Preferabl& conditions used here for contoct 

charging process ere shown below. 

Contact pressure: · S to 500 g/cm 

AC voltage: 0.5 to 5 KVpp 

AC freQUency: So to 3.000 Hz 

DC voltage: -200 to -900 V 

Fig. 5 Schematically illustrates the 

c:nnstit.ution of another example of the contact 

ohorging member according to the present invention. 

The meabers common to those in the device shown in 

Figs. 3 and 4 have tho same reference nW11bcr 1 ond 

repetitive description ~hereon is Oml\\ed. 

ln this example, a contact charg;n~ member 3 

i~ blade-shaped, which is brought into contoct with 

~he phoLosensitive drum 1 in the normal direc~ion 

unne.r a oiven pressure. This blade 3 is comprised of 

a holding metal member 3a to which a vol"tage 1S 

applied, a conQuctive rubber 3b supported by the 

mamber 3a, and a surface layer Jc serving 83 the 

r&lease film, provided et the part com1ng into contact 

wi\h lhe photosensitive drum 1. The surface layer Jc 
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is formed ot nylon 1n a thickness ot 10 ~m. Acco~ding 

to ~his example. diffieultios such as sticking of the 

blade to ~he photosensitive d~um do not occur, anO the 

same ooeration and effect as in the pravious examples 

can bo achieved. 

Iu the examples described above, the roller­

shaped or blade-shaped member is used as tho charging 

member. Without llmllaliun thereto, the oresent 

invention can also ba carried cn1t using a member with 

a ~ifferent shape.· 

In the above examples, ~he charging member i& 

constituted of a conductive rubber layer ond a release 

film. Its constitution is by.no means limited to it. 

For example, in some instances. a hjgh-resJst.ance 

layer (e.g., a hydrin rubber layer with less 

environmental variations) may preferably be formed 

between thP. conduc~ive. rubber layer •nd the release 

film surfoce layer so thot leakage to lbe 

pho~osens1t1ve member can be prevented. 

As the material for the rclc~3e film, PVDF 

(p~lyvinylidene fluoride) end PVDC (polyvinYlldene 

chlor1deJ may also be used in p1aee of the nylon 

rQsin. As for the photosensitive membe1·, amorphous 

silicon, sel~miu.m, zno, etc. can also be used. In the 

case when amorphous silicon is used in the 

photosensitive momber, emcared images may seriously 



- 69 -

occur. comparea with the case when othar material is 

uced, if the softening agent in the conductive rubber 

layer adheres to the photosens1t1ve member even in a 

sma 11 quanti t.y. Ho nee. it can be more ef feet i ve to 

provide euch an insulative coating on \lte uuter Side 

ot the conductive rubber layer. 

The present invention is particulorly 

ef·fective for aa image !ormiug apparatus comprising an 

electrostatic imAOP. bearing me•ber (a photosensitive 

drum) whose surface is formed of en organic compound. 

This is because, in the case when an organic compound 

forms & a.urface J9yer. tho binder resin containing th• 

toner tends to adhere to the surface laye~ and hence 

the melt adhesion of toner tends to occur at the 

contact point particularly when the same materials are 

used. 

Surf ace materials for th~ the electrostatic 

imago bearing member according to the present 

inventlon may include Silicone resin, vinylidene 

ch.loride. Qthylene-vjnyl chloride, styrene­

acrylonitrile. etyrene methyl methee~ylate, styrene, 

polyethylene terephthalate, and polycarbonata. Th~ 

materials are. hy n~ mea.ns limited to these, and other 

mono111erc or their copolymers or blends with anv of the 

exempli!ied resins can also be used. 
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Tbe presenl i11veflltion is par't1cularly 

ettective for an ~llt&O• for•;ng apparatus comprising an 

&leotrostetio image bearing member Mith a dia.eler u! 

50 mm or less .. Th1s is because, in the case ot drum~ 

with a ·small diameter, pressuro tends to be localli:ed 

et ~he contact part because ot a large curva~ure even 

under tne same linear pressura. 

The same.phenomenon is considered to oceur in 

belt type pho~osens1t1ve members. and the present 

invention is particularly Qffective for an image 

forming apparatus wherein ~he curvature radius a~ the 

transfer por~ion 1s 25 mm or less. 

Tho developer for developing on clectroatatic 

image according eo the present invention can be 

preferably used particularly ;n & heat roller fi~ing 

&y&tem. h heat roll•r fixing device i~ usually 

comprised of a heat roller, a pressure roller provided 

oppo.singly thoreto, and e heat source built in the 

heating roller. A cleaning r-oller is optionally 

provided opposingly to tne h~ating roller. In the 

fixing of the developer, a transfer medium with a 

toner image having been transterred thereto is passed 

tbrouoh between the heating roller and the pressure 

roller while keeping the temperature or the heat1ng 

roller to a glvea temperature by means of tha haat 

source, whereby the tonar ;maga is brought into direct 
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contact with the neatina roller so ~h•t the toner 

iaage can be f iacd by heot ond preeeure to the 

~rausfer medium. The heating roller may oreterably be 

mad~ of a fluo~ine type material or a silicone type 

moteriol, which can remarkably imp~ove lhe dul"ISbility 

ot the beating roller because of the cooperativa 

ac~ion of the material &nd the developer of the 

preseul invention. 

The imag& forming m&thod and electro-

photogrcphiQ apparatus of the present invenlion will 

be ~escribed below with reference to Fig. 6. 

---·· -----· .... -- ·---·· 
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The surface of a photosensitive member 501 

serving as the electrostat1c image bearing member is 

negatively charged by tho oporation of a contact_ 

cherging assembly 502, tbe contac~ charging means 

previously described, having a vnl~age applying means 

616, ond c digitel latent image is formed by image 

scanning through exposure 505 using a laser beam. The 

latent imago tbu~. _formed is reversely developed using 

a negatively chargeable one-component ~agnetlo 

developer 510 held in e developino assembly 509 

GqUipped with a dovoloping sleeve SO~ in which 0 

magnetic blade 511 end a magnet are provided. In the 

developing zone, an AC bias. a pulse bias and/or a DC 

bias is/are applied between o conductive substrate or 

the Photosensitive arum 501 and the develODing sleeve 

504 through a bias applying means 512. A transfer 

paper P is fed end delivered lo a trsnsfer zone, where 

the transter paper Pis alSl:trO$taticaJ1y charged from 

ite back eurf3co (the surfaoe opposite to the 

pho·losensi ti ve drum) through a transfer means 503. so 

that the devalopacJ image (toner image) on the surface 

of the photosensitive drum is electro&tatically 

transferred lo the transter paper P. Tne transfer 

paper P separated from the photosonsitiv~ drum 501 is 

subjected to fixing using a heal-pressure roller 

!lxlug un1t (thermal platen} 507 so that the toner 
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i•aoe on ~he transfer papor P can be fixed. 

The one-component aagnetic toner ioemainiug on 

the photosensitive arum 501 after the transfer &tep is 

removed by the operation of a cleaning aoaembly 500 

having a cleaning blade (or a clea~ing roller). ·After 

the cleaning. thca re.sidua.1 eherges on the 

photo3ensitive drum 501 is eliminated by erase 

exposure 506 it necessary. and thus the procedure 

again starting from tho charging step using the 

contact charging asse~~ly 502 ls repeated. The erase 

exposure may be omitted when an AC bias ie applied to 

the contact charging esee•bly 502. 

The electrostatic image bearing member {the 

photosensitive drum) comprisos a photosensitive layer 

and a conductive substrate es previously described, 

and is rotated 1n the a1rection ot an arrnw. Tn the 

developing zone, the developing sle~ve 504, a non 

magnetic cylinder, which is the develo1>er carrying 

membe~. is rotated so as to move in the same direction 

ao_ the direction in which the electrostatic imttye 

bearing member 1s rotetec. In the inside of The non­

magne~ ic cylindrical sleeve 504, a multi-poler 

p&rmanent magnet (mcgnet r"Oll} serving as a magne"tic 

field generating means 1s prov.ided in an unrotatable 

state. The one-component insulating magne~lc loner 

510 held in the developing assembly 509 lS coAt'ed on 
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the surface of the non-aagnetic cylindric~! sleeve 

~04, end, for eAample, minu~ triboelec~ric charges are 

imparted to the navalope~ because of tho friction 

between the surface of the sleeve 504 and the the 

developer. A ~octor blade 511 made ot iron is 

disposed opposingly to OD8 of tho magnetic pole 

positions of the multi-polar perlllElnenl magnet, in 

proximity (with a space ot trom so 1llD tn son µ•) to 

the surface of the cylinder. Thus, the thickness of a 

coner luyer can be controlled to be small (from 30 µm 

tn ~no ~m) and u~iform so that a toner layer smaller 

in thickness than the gap between the electrostatlc 

image bear1na member 501 and developer carrying •~mh~r 

S04 in the developing zone can be formed in e non­

c;ontact state. The ratallonal speed ot this developer 

carrying member 504 is. re,anla.ted. so tha.t tha 

peripheral epeed of th& slee-ve can be subatentiolly 

equal or clo6e t:o lhe speed ot the peripheral speed of 

the electrostatic imag.a bea.rin~ member. As the 

magnetic doctor blade 511, a permanent mognel may be 

used in place of iron to form en opposing mAunetic 

pole. Tn the developing zone, the AC bies or pulse 

bie3 may be applied through ibe bias means 512. across 

the developer carrying member 504 Rnd the surtacg of 

the eJactrostatic image bearing member 501. This AC 

bias may have a frequency o! trom 200 to 4.000 Hz. and 
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a vpp ot from 500 to 3.000 v. 

When the toner particlee ore •oved in the 

developlng zone, the toner part:1cles are moved to the 

side of an electrosta~ic i-ag~ hy the electrostatic 

force of the eleotrostatic image bearing member 

surface and the action ot the AC bias or pulse bias. 

Tn pleca of the magnetic doctor blade 511, an 

elastic blode formed of an ela5tic mete~lal such es 

silicone rubber may be used so that the Jaye~ 

thicknesa of the developer layer oon be controlled by 

pt'eSSl.lre and the developer can be t:herebv coated on 

the develope:- carrying member. 

The cleoning step may be simullaneouely 

carried out in the charg1no step. develnpino st9p or 

tran.:for atop. 

The electrophotogrepnlc apparatus may be 

const1tutea or a combination of plural components 

intogrally joined ae one apparGtuo unit from 8mong the 

constituents ~uc~ ss Lhe sbuve electrostatic imaqe 

bearing member. rlavalopin9 means and cleaning means so 

that the unit oan be freely mounted on oe detached 

from the body ot the apparatus. For examp1~. at least 

one of the contact charging means, developing means 

and cleaning meons may be i~(egrally supported 

together with the electrostatjc image bearing member 

to fnrm one unit that can be freely mounted on or 
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delscbed from the body ot the apparatus, end the unit 

can be frealy mnunte~ or detached using a guide means 

such ae a roil provided in tbe body of the apparatua •• 

In the case when the electrophotoora~hic 

eppsretus of the presont invention is used as a 

printer of a facsimile machine, op~lcal image exposing 

lioht SOS' serves as exposing light used for the. 

printing of received data. Fig. S illu3tratea an 

exo.mple thereof 10· lhe !orm u! a ~lock diagram. 

A controller 611 controls an image reading 

part 610 and a printer 619. Tho whole of the 

conLroller 611 is controlled by CPU 611. Image data 

outputted from the im11ge. reaiting part: is sent to the 

other facsimile station ~hrough a transmitting circuit 

613. Data received from the other station is sent to 

a printer 619 through a receiving circuit 612. Given 

image date ore ~tored in an image memory 616. A 

printer controller 618 controls the printer 619. Th~ 

numeral 614 donotes a telephone. 

An image received from a circuit 615 (1mage 

1ntormat1on from a remote terminal conne.c~ed through 

the circuit) is demodulated in the rec~iving circuit 

612, end then successively slor~d 1n an image memory 

616 atter the imaoe information js dec.a.ded by the CPU 

61?. ThGn. when images for at lea3t one page have 

been stored in the memc~y 616, the image recording tor 
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that oage 1s carried out. Tne CPU 617 reads out the. 

image information for one page from the memory 616 and 

aende the eoded .Lwege lu!ormelic.m for one page to the 

printer controller 618. The printer controll~r 618, 

having received the imoge information for one pc9e 

from the CPU 611, controls the printer 61g so that thP. 

;mage information for one page is recorded. 

The CPU Gl 'l receives i11age .in.Cormation for 

next page in the course ct th~ recording by ~ha 

printer 619. 

Fundamental constltuuon ana characteristic 

features nf th~ p~e.seJ"t invention are as described 

obove. In the following, the pre$ent invention w.ill 

be specit1callV ~escribeo by giving fxamples. It 

should be noted that the working embodiments of the 

pre$ent invention are by no means limit-ed by these. 

In the following examples. "pBrt (s)" re.fers to 

"part(e} by weight". 

Preparat"_lon <Jf' t:oners: 

Preparation £~a~ple 1 

Styrene/n-butyl methacrylate/divinylllenz:en1! copolymer 

(copolymer1zat1on ratio:70:Z9:1; Mw: 280.00a) 

100 part::; 

Fine magnetic powder {BET value: 7.5 m2/gJ 

100 parts 

Nec,ative chRr9e. control agent {exemplary complex {I)-3) 

o.:; part 
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Tbe obove ae.terlals were mell-k.raeaded using a 

twin-screw extruder hea~~d to 14o•c. After coolod. 

the kneaded product ~83 crushed using a hammer mill to 

give coarse particles, wbicb were ~hen finely 

pulveT"ized using a je.t nlill. The resulting finely 

pulverized product wae subjected to air classif~catlon 

to give a classitied magne~ic powder (magnetic toner 

1) with a weight·avorago particle diameter (D4) of 6.8 

µm (numbex- average particle dian1t!\.eio:5.2 µm) (Tg: 

&O•C). The magnetic toner obtained had neg&Tive 

triboelectric chargeability and aloo bed electrical 

insulating properties. 

Preparation Examplo. 2 

A cle~~ified magnetic powder (magnetie toner 

2) having the same average particle diameter as that 

in Preparation Examplg 1 was obtained in the sam& 

manner as in Preparation Example l eAcept that as the 

charQe con~rol aoent the exemnlarv complex (I)-3 was 

roplacod with GXGmplary compleY. (I)-2. 

Prepe~etion EAam~le 3 

A c!assitied magnetic powder (~eonetic toner 

3) having the same average porticle die.meter as that 

in P~eparallon E~ample l was ob~a1nea in the same 

manner as in Preparat;on Example 1 except that as the 

charge control egent the exemplary complex {I)-3 was . 
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replaced with exemplary co•plex (I) 6. 

Preparation Example 4 

A elassifiod magnotic powder (magnetio toner 

4) having the same overage particle diameter as ~hat 

1n Prepara~ion Example 1 was obtained in ~ha sa~a 

manner ac in Preparation Exsmplc l except that no 

negative char-ge concrul agent was used. 

Preparation Example S 

A classified magnetic powder (magnetic toner 

5) with a weight average particle diame~er of 12.5 U•, 

having ~ha same ave~aga particle diameter as that in 

Prepnretion Example 1 was obtained in the same manne~ 

as in Preparation Exe.m~le 1 except that the fine 

magnetic powder wse used in an amount of 60 parts. 

EAamples.! lO 5 a Comparative Examples l ..!£..! 

Fine resin particlQs and hyd~ophobic fin9 

silica powder ae chown in the following Tables l and 

2, respecilvely, were added to 100 par~s of the above 

magnetic toner~ in thA c~mbination as shown in Table 

31 and mixed using c Henschel mixer to give ou~­

eomponent magnetic developers. 

Next, these respective onG-component mognetic 

developers thus prepared were each loaued in ~he 

electrophotoarapnic aoparatus as shown in Fig. 6 (a 

mod;'iad machine of LBP-SII, manufactured by canon 

Inc.) having a contAct ehat""glng assembly and a 
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cleaning blade made of polyurethane. While applying a 

DC voltage (-700 V) and an AC voltage (~00 HZ, z.ooo 

Vpp) to the contac.t cha~ging assombly. practical copy 

tests to form toner images continuously on A4-Sl%e 

paper at a printing soeed ot 16 sheets/min according 

to the reversal dovalopmont system were carried out in 

an environment of low lempe~ature and.low humJdity 

(15·c. 10 % RHJ •. a~d print-out jmages were evaluated. 

At the same ti~e, the state of the ~urface of tbe 

charging member {roller type} was examined. 

The photosonsitive member ueod wac on OPC 

·photosensitive member comp~lslng B drum.substrate on 

the external surtace of which a pho~oaensitive layor 

comprised of • cberge generation layer and o charge 

transport layer (comprising a charge transporting 

compound disparsed in polycarbonate resin), and the 

photosensitive member had e surface with atl.c"aslon 

characteristics of 2.~ x 10-2 cm3 as al'Jra.c;ion wear 

measured using a Taber's abrasion resistance tester. 

As previou~ly descriUed, the charging roller 2 

has a diameter of 12 ~m. thP. mandrel has a diameter of 

S mm, tho conductive rubber layer 2b. has a lhickness 

ot abt:l\lt 3.5 mm, an4 the release film formed of 

methoxymathylated nylon has a thickness of 20 µm. Tbe 

roller wao brought into pressure contact with tne OPC 

photos~nslllve member at a total press.ure of 1.2 k,g 



·········-----·----------------

- 71 -

(linear pressure: 55 g/r.m). 

ln the iaage forming opparatus, the lCner 

layer un the sleeve was made to have a thickness of 

l30 pm, and the gap ~here the &leevc and the OPC 

photosensitive member become closest was set to De 300 

um. lmaoe reproducti~n tes~s w•re carried out while 

applying a DC bias {-500 V) end on AC bias (l,800 Hz, 

1,~00 Vpp} to the developing sleeve. 

Tables 1 and 2 show physical propcrtie3 of the 

fine re$in particles {A) end lhOse of the tine silica 

powder (B). respectively. Table 3 shows the 

composition of each developer Dnd the result$ of 

evaluation. As tne charging device, tbe blaC1e type 

charging assembly as shown in Fig. 4 was used in 

Example S, end the roller type os 5hO~n ln Flg. 4 was 

used in Examoles 1 to 4 and Comparativa Examples 1 to 

5. 

Charge non-uniformity due to the con~amination 

of the charging member was evaluated by observing 

latoral line images of about 100 µ in line lnlervals 

and about 100 µ in line w1dtb. 

Dot reproduction was Qvaluated by observing 

with e microsco~e the rep~oductlon uf 1ma9es formea, 

aft-er 10,000 shee~ runnino. by devaloping a checker 

Dattern as shown in Fig. 12, comprised of squaees each 

ono side of which wa5 100 µm or 50 µm. 
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Table l 

Vine racin particlo~ A 

Number 
Sur av. 
f ac• par-

Fine shape ticle Volu111P. 
resin spher- dla- res is-
part- ieity meter tivity 
icles "' ( ll• l (O•c11) 

A-1 0.86 o.s 3xlo10 

A-2 0.69 0.6 3xlo12 

A-3 0.18 0.05 6X10
8 

A-4* 0.99 0.5 5Xl0lJ 

A-6* o.oe 0.6 

* Comparative Example 

St: Styrene 

MMA: Methyl methecrylate. 

BA: Butyl acrylate 

OMA. Butyl methaerylate 

ZEHA: 2-Ethylhexyl acrylate 

Charge 
quan- .composition and 
tity 'monome1· un.i. l 
<11c/9) (wt .!t) 

-10 Sl/MMA/8A 

(53/35/12) 

-26 St/HMA/SHA 

(65/20/15} 

-2R St/MMA/2£HA 

(G0/20/20) 

+50 MMA 

-70 MMA/BA (85/151 
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Table 2 

l'ino silica powder B 

BET 
Sur- Number 
fe.ee 8V. dia-

Vino ape- meter of Charge 
silica Citic primary quan- Treatment agent 
powder area Etsrt1cles tit! 

(112/g) (ttm) (µc/g) 

B-.1 200 0.012 -1'75 Hexame'tbyldisilazane 

+dimothylsilicono oil 

S-2 300 o.oos -240 Dimethylsilicone oil 

a-3 200 0.012 -30 Control 



Table 3 
Results of EveluatJon 

Charge non-
unJform:ty due to 
contam!nat!on Jot lmsge 

Image der.eity of contac': t-e;>ro- den-
After ch&rQiDR mel\ber duotion s.i ty 

Fine Fine JC>c ec-x lOOx 30X &Ox 100:< x= K• nonuni-
roner resin silica Ini- lCC lC•O 100 100 1'00 100 1:>~ 50 form-

eart.icles ~owder ti al st:.. sh. sh. sh. ah. a~. }! I:! it\' 
Example: 

1 1 /\-1 0.2 B-1 0.8 1.4 1.4 J.4 1. 4 A (rlo; A(No) A(~o) A A A 
2 2 /\-1 0.2 B-1 0.8 1. 4 l. 4 l. 4 :. . 4 A (lao/ A(No) A(No) ·A A A 
3 3 A-1 0.2 B-1 0.8 l. 4 ]. 4 3.. ( :. • 4 A(llo~ A(No) A(No) A A A 

4 1 A-2 0.15 B-2 0.5. l. ~ l. 35 1. 4 : • 4 A~Ho) . A(No) A(No) A A A 

5 1 .A-3 0.05 8-1 1.2 l.4 l.4. 1. 4 Loi A:Ho) A(No) A(No) A A A 
6 :. 4 A-1 0.2 B-1 1. 5 l. 4 l. 3 1. 2 l. 1 A(No• A(~o) A(No) A A A 
7 5 A-1 0.2 B-1 C.3 ]. 4 l.' 1. 35 1. 3 A(Nol A(~o) A(No) A e A 

------------------------------------------------------------------------------------------Comparative Example: 
l 1 None 
2 1 A-4 0.2 
3 3 A-5 0.2 

e-2 c.e i.1 
B-2 1.2 l.2 
e-3 c.e l.2 

~l: Occurred on 5,000 sheet6 
~2: Occurred on 8,000 sheet$ 
A3: ~ccu~red on 9,000 sheets 
Remarks: 

1. 2 
l. 2 
1.: 

: . 2 
1. 3 
1.1 

1. 3 
l. .a 
l. 0 

A(No) 
A(No) 
,\ (No) 

A(N:>) 
A(N:::>) 
C(~l) 

C(*2) 
C(*3) 

A 
A 
A 

A 
A 
A 

(1) Amounts of the fine resin partic:ee and ~lne silica po~der added are indicated es 
parts by weight based on lOO parts b1 weight of the toner. 

'(2) Evaluation of dot reproduction (reproduction of 100 black dots); 
A:'Two or less dots lacked, 8: Three o~ more dote lacked. · 

A 
c 
c 

..:i • 
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Preparation E~ample 6 

styrene/n-butvl methacrylate/divinylbenzene copolymer 

(copolymarization ratic: 70:29:1; Mw: 280,000) 

Fine magnetic powder (BET value· 7.S m2/g) 

Negative charge control aqent: 3.5-di-tert­

bu.tylsalicylic acid chromium complex 

100 parts 

80 parts 

2 part:. 

Low··moleeular weight polypt·opyleue (Hw/Mn == 5.8) 

8 parts 

Tho above materiela were melt kneaded using a 

twifi-screw extruder heated to 14o·c. Atter cooled, 

the kneaded p.ronuot WEIS erllshed using a hammer mill to 

give coarse particles, which were then finely 

pulverized using a jet mill. The resulting fjnely 

pulverized product was subjected to eir cla3sificat1on 

to give a classl!led magnetic powder (magnetic toner 

6) with a waight average particle diameter (D4 ) of 1.8 

µm· (number .;.verege particle diamet:er:6.1 µsa} {Tg: 

PreparatiGn Ekample 1 

A classified magne~ic powder (magnetic ~oner 

7) having the same averaoe particlP. diameter as that 

in PreparaTi~n Examplo 6 wee obtained in the s81Re 

manner es in Preparation Example 6 except tnat a 

polypropylene ot Mw/Mn = 6.5 was used as ~he low-
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molecular weight polypropylene. 

P.teparallun Example 8 

A ~lassif iod magnetic powdor (magnetic toner 

8) having the same avereg~ pa~tlcle diameter as that 

in Preparation £xample 6 was obtained ;n tho same 

mannor as in Preparation ExQmple 6 except that the low­

molee~lar weigbl polypropylene was replaced witn a 

blend of a low-mnlecula~ weight polyethylene and a low­

molecular weight polypropylene (Hw/Hn • 8.2). 

·preparatlon Example 9 

A classified magnotie powd~r (magnetic toner 

9) hoving the same average particle dl~meter as that 

in Preparation ~xample 6 was obtained in ~ha sama 

manner as in P~paration Example 6 except thot no low­

molecular weight polypropylene was used. 

Examples & to 12 & Comparative Examples + to 1 

Fine resin particles and hydrophobic tine 

silica powder as shown in the above TahlP.~ 1 end 2, 

respectively, were eddod to the ebov& megnetic toners 

in the combination e.s shown lu Table 4, and mixed 

using a Henschel mixer to give developers. 

Using the respective developers thus obtained, 

images were reproduce1:3 tmcl evaluated in tne same. 

manner as in ~xample 1 or 5. Results obtained are 

shown in Table 1. 



Table 4 
Results of £valuation 

Charge non-uniformity 
due tc contamination Ill'lage 

Fine Fine cf ccntect charging deneitv Contact 
Toner resin 9ilica Image memt:er (after l0,000 Anti- non-uni- ebaraii n.i 

. -~ __ __E.!_rt icles 
Example: 

~·:>w:ter density sheet runninszi . of fset~_fo~mi tv :n~ber_ 

8 6 A-1 o. 2 B-1 0.8 1.4 A (Not occur) A A Roller-

9 7 A-1 o.z B-1 o.e 1.4 A (Not occur) A A Roller 

10 8 A-1 0. 2 B-1 o.e 1.4 A (Not OOOUt') A A Rolle:- -4 
-4 

l : 6 A-2 0.15 B-2 0.5 1. 3 A (Not occur) A A Roller 

:z 6 A-3 o.os B-1 l. 2 ]. 4 A (Not occur) A A Blade 
---------------------------------------------------------------------------------~--------Conparatjve E~amp:e: Occur- on 

4 f None B-2 0.5 1. 0 c (/ 6,000 sheets) A A Ro.:. :er 

5 6 /J.-4 0.2 8-2 1..2 l. 3 C (" 8,000 sheets) A c Ro.:.:er 

6 8 A-S 0.2 B-3 0.8 l. 4 c (" 4,000 sheets) A c Roller 

7 9 A-4 0.2 B-l 0.8 . 1. 3 C (" 8,000 sheetsJ c c Roller 

Amounts of the finE resJn partJcles and fine silica powder added are indicated as 
parts by weight based on 100 parts by weight of the t~ner. 
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Preparation of tnner particles: 

Preperatioft Example 10 

Cupolyaer I 

2 
F;n~ magnetic powder (BET value: 7.S a lg) 

Nega~ive charge control agent: ;1,&-di-tert­

butylsalicylic acid chromium complex 

10(). parts 

80 parts 

2 parts 

Tlu:t above materials were mel t-kneadea using A 

twin-scrGW ex~ruder hea~ad to 140•c. After cooled, 

the kneaded product Kee cru~hed using a hemmer *ill to 

give coarse par~1cles. which were then finely 

pulverized using a jot mill. The reaulting finely 

pulverized producl_was subjected to air classitication 

~o qive a classitied maonP.tic powd•r (magnetic toner 

10,) with a weight overage particle diametec- (0
4

) of 

'Z.8 µm (number ave.rage carticle diameter:6.1 um) (To: 

Pree_ere.tion Exan112.le 11 lO 13 

Cless1f ied ma9net1c powders (magnetic toners 

11 tn 13) having the same average particle die.met1!r as 

that in P~oparation Example 10 were ob~ajned in the 

same manner as ln Preparation Examole 10 except that 

the copolvme.r T was replaced with copolymer II t~ IV, 

respectively. 

Table 5 shows the cQ.lllp.os3tion of each 

copolymer. Ta. and weight fraction of the region Wlth 
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a molecular weight ot not more than 5.000 in the 

moasurement by GPC after the tonerc hove been for•ed. 

Compost t_ion of copo.lymer 

Magnetic Copoly- Welght 

tonar mer Comeosition T9 fraction: .. <..:°'>*· 

.10 I Gt:/DA/MD 6o·c 18.5 

('75/15/10) 

11 II St/BA/BMA/MB sg·c 25.4 

(10/10/15/5) 

'2. III St/2£HA./MB Go·c 20.1 

(Ci8/2!i/7) 

13 IV $~/SA (80/20) s1·c 10.3 

* Weight. frect'iocr o! region with molecular weigh't of 

~ 5,000 in the measuramen~ ~y GPC after toner 

formation 

St: Styt'ene 

BA; Butyl ACrylata 

BMh: Butyl methacrylcte 

2EHA: 2-!thylhexyl acrylate 

M~· Monobutyl malaate 

Examples 13~17 & Com_earative Examples 8-11 

Fine resin particle$ and hydrophobic fine 

siljca, powder as shown in the above Tables l and 2, 
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respectively. were added to th• above magnetic tonera 

in the combination es shown in Table 6, and mixed 

using e Henschel mixer tn givA developers. 

Using the respec.tive developers thus o:bla.ined, 

Jmaoes were reproduced and evalua~ed in the same 

manner as in Exam~la 1 01'" 5. Results obtained are 

shown in Table 6. 

Similar ~ests were.also carried out in an 

environment of high tomperature end high humidity 

(J2.5•c, es% RH). P~int-eul lmages were evaluatea. 

and the state of tha surface of ~he charging meaber 

was examined. 

Charge non-un1torm1ty due to the contaminBtion 

of the charging membQr was examined on laterol line 

images cf about 100 µ ln lnlervals and about lOO ~ in 

line width {1n an environment of lnw ~emp9rature and 

low humidity) . 

Mel1. adhesion of toner to the surtace ot the 

photosensitive membP.r was evaluate.d on the basis of 

tho_ number of white- dote in solid blac;k .i1usges. 

(Since 1~ Lends ~o occur in an environmP.nt -of high 

temperature a.nd high humidity. tests were carried out 

in a environment of high te111µ~r~tu:r:-e an<1 hig'n 

humidi ~y.) 

Criterions for the evaluation are as shown 

below. 
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Mel~ adhesion of tonor to the photoocn~itive member 

surfac:;e: 

A: No aelt adhesion a~ all. 

AB: Melt odbeeion giving 1 to 3 white dols ln an 

A4 solid black 1mag.e. 

B· Melt adhesion gjving 3 to 10 white dots in an 

A4 solid black imoge. 

C: Melt adhesion giving 10 or mQre whit@ dots in 

an A~ eolid black image. 

·Fixing performance was evaluated in tbe 

f~llowing way: In an environment of normal temperature 

end normol humidity (23.s·c, 00 ~RH), s power source 

was switched on atter the evalui:.t;nn machine became 

accustomed to that environment. Immediately otter 

w~lt-up, lateral line pat~erns ot 200 u in line width 

(width: 200 µ; ;nt'e,rva1s: 200 11•) were prin1:'ed (on A4 

paper set lengthwi:se). A printed iniage on Lhe first 

shee~ was used for ~he evaluation of fixing 

parfo~manc.e. For the evaluation of fixing 

performance, the image was rubbed ~o an6 fro tive 

times with Silbon oaper under a load of 100 g, and 

image come-off was examined on the basis or the 

averege of iniage densi'ty fall rates (%). 

ln the evalua~)on. bo~d paper with a surface 

smoothne-es of 10 (sec) or less was usea. Criterions 

of the evalualiun are as shown belnw. 
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Fixing performanc~= 

A: Good (density foll rate: leas lban 10 %) 

B: A little poor, but tolerable for pract;eal use 

(density fall ~ate: not less than 10 % and 

less thon 20 %} 

C: Untolerab.le for practical u~e. (density fall 

rate~ not lee& than 20 %). 



rable 6 
~esults of Evaluation 

Charge non- * :i . lmage 
uniformity Melt ad- den-
in low temp. hes ion Pix- sJty 
low humidity of toner Jr.G non-

Fine Fine 9n\rironment (after per- uni- Contac~ 

Toner resin silica Cinage ( 10, 000 sh. 10,000 fcrrr.- fdrm- charging 
particles powder density runnJna~ running) sr.ce 11Jtr net.1.ber 

Example: 
13 10 A-l O.l 8-1 0.6 1. 4 l\(Not occur) AB A A Roller 

1( ll A-l 0.2 B-l 0.8 1. 4 A(N::>t occur) AB A " Roller 

15 12 ,6,- l (1. 2 B-: 0.8 I.~ A(Not oc.cur) AB A A Roller 

16 JC A-2 0. l !» B-2 0.5 1. 3 ACNot occur) A A A Roller 

17 10 A-3 ··o.os B-1 1. 2 1.' A(Not ocour) B D A Blade 

------------------------------------------------------------------------------------------Comparative Example: Occur on 
8 10 None B-2 0.6 1 . 2 C(/ 10,000 !lb.) c A " -
9 10 A-4 0.2 B-2 l. 2 

1. " 
C( ,, 7, 000 sh. ) B B c 

' 
10 12 A-& 0.2 e-3 0.8 l. 0 0( 'I 5, 000 sh. J AB A c 
ll 13 A-4 0.2 e-1 o.s 1. 4 c (" 7,000 sh.) AB c A 

~1: In a environment 6-f hiGh ter1perafure-and hlgli-hunidlty. 
Am~unts ~f the fine resin particles and fine silica powder adde~ are indica~ed as 
parts by weight based on lOC parts by weight ot the toner. 

Roller 

Roller 

Roller 

Roller 

Cb 
CAI 
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Preparation £xaaple ~4 

styrene/n-butvl acryla'te copolymer (copolymerjzation 

ratio: 8:2; Mw: 270,000) 

100 parts 
2 Fine magnetic powder (BET value: 8..5 m /g) 60 parts 

Negative aherge control agent (A monoezo dye cbrumium 

co~plex} 0.6 part 

t.ow-molecular weight pol.vpropylene (Mw: 6,000) 

3 par~s 

The above materials we.ra malt-kneaded using a 

twin-screw extruder heated to 14o•c. After cooled, 

the kneaCed product was ~rushed us1ns e hammer mlll to 

give coarse..particle.s.. which wera then finely 

pulverized using e jet mill. The resulting !lrrely 

pulverized product was subjected to air class1f;cation 

~o give a classified magnetic powder (magnetic toner 

14) with a volullle average particle dlame'ter ot 12 um 

Preparation Exemple 15 

Styrene/2-ethylhexyl ecrylate/maleic acid n-hutyl half 

ester copolymer (copolymqri2a~ion ratio: 7:2:1; Hw: 

200,000) 100 oarts 

Fine magnetic powder (&ET vaJ.ue: 7.S 111
2 /g) 60 parts 

Negative c:.harg~ control agent (a colicylic acid 

chromium complex) 2 part.s 
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Low-1110lecular weight polyp~opylene (Hw: 6,000) 

3 parts 

Tbe above materials w~rA treated in the sa•o 

manner ae in E.xampl& 14_to give a cla=s=sified.magnelJ.C 

powder (muynetic toner 15) (Tg: ss·c1. 

E,,temple.c 18-22 & Comparative Examples 12-14 

Fine resin porticles a:s shown lu lhe follow1ns:r 

Table 1 and tine silica powders as snown in T~hlP. '­

previously set out and the above classified magnetic 

tonei.·e we1·e n1ixed uns.tng ts Henschel mixer 1n the 

combination as shown in Table 8. ~o give one-eoaponent 

m$gnetic dovclopcro bcving the toner to which the fin~ 

resin par~iC'les and tine s111ce powder had been 

eJCternally e.dded. 

Next, these respective one-component magne~lc 

developers t:hus prepared were each lnad.ed ;n t;he image 

fo~ming apperatue as shown in Fig. 6 (c modified 

machine o! LBP-&II, menutactured t>v canon lnc.) havina 

a contact charging assQmbly. While applying a DC 

voltage a.nd an AC voltage (500 IIz:, 2,000 Vpp), 

praclical copy tests ~o form toner image$ continuously 

on A4-siza paper a~ a printing speed of 16 ~beets/min 

according ~o the reversal development system were 

carried ou~ 1n an environment of nnrmal temperatur~ 

and n~rm&l humidity (2S"C, 60 % RH), end p~int-out 

images were evalueted. Al t:'he same time, the state. of 
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the surfaces of the ctrarglag member (roller type) and 

OPC photosensitive drum was exaained. 

Table 7 ebowa phyaiool propertie~ or the !iue 

resiu particles (A). Table 8 shows the composltinn of 

each developer and the results of eveluation. 

!'ogg1n9: 

- A: 

D: 

Criterions for the eveluallon ere shown below. 

Almost no togging. 

Fogging occurs, but tolerable for practical 

usa. 

C: Untoleroble for practical use. 

Melt adhesion of toner to OPC photosensitive m~mber~ 

A: No melt adhesion at all. 

AD. Helt adhesion g.lv.iug 1 'tO 3 white <'.ot:s in an 

A4 soli~ black imagQ. 

B: Melt adhesion giving 3 to 10 white dots la an 

A4 solid black image. 

{:: Melt adhQsion g;ving· 10 or more white dots in 

an A+ solid bleck image. 

Chat""ge non-ual!ormity: 

A: No.charge non-uniformity atoll. 

B: Charg non-uni~ormily s little occurs, but 

tolerable tor practic.a.l use. 

C· Chargg non-uniformity c"learly occurs. 

Untolerable for practicaJ use.. 



- 81 -

'!'able 7 

Fine Resin Par~icles (AJ 

Spe- Tribo- Monomer 
Sp he Per c:if ic elec- composi-
ric- tic le rosis;t- tric- tion of 
1tV size a nee ity 'l'o fine resin 
~ (µm>._ (O·cm) (µC/g} < ·c1 particles 

A-6 0.88 0.6 2x106 -40 110 St/MHA/2EHA 

(70/20110) 

A-"1 0.65 0.6 3x101 -20 101 St/HMA/BHA 

(75/15/10} 

A-8 0.52 o.s Sx106 -60 qo St/MMA/2EHA 

(80/S/15} 

A-9 0. '75 0.9 5x1012 -5 105 St/MMA 

(55/'15) 

A-10 0.80 o.os ex1011 200 98 St/MMA/2EHA 

(70/l.0/20) 

A-11* 1.00 0.3 2x1010 
+90 95 . HHA/BA 

(90/10) 

A-12• 0.97 1.2 lxl0
14 

-30 102 St/MMh 

(20/80) 

"' Contpara t .i. ve Extsmple 
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Table O 

Results ot EVa1uation 

Fine 
Mag-. Fine resin inorgenio 
netic 2artic:les-A ~wde.T"-8 (1) Fogg- (2) (3) 
Toner Type Amt. Type A•t. ing 

Example: 

18 14 A-6 0.1 B 1 o.~ A A A 1.4 

19 14 A-1 0.05 B-1 0.5 A A A l.4 

20 14 A.-8 0.2 B-2 0.6 A A A 1.4 

21 15 A-9 0.9 B-2 1.2 A A A l.35 

22 1~ A-10 0.02 B-2 0.4 A. A A. 1.4 

----------------------------------------· -----
Comparative Example: 

12 14 A-11 0.1 B-1 o.s A c c 1.4 

13 15 A 12 o.s D-2 0.6 c c c l. 35 

-1.4 15 B-3 0.5 c A A 0.9 

(1): Melt adhesion of tone~ to photosensitive member 

after lZ.000 sheets running 

(2): Charge non-uniformity (after 12,000 sheets 

runaing) 

{31: imaoe densjty 
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As having boon do&eribed above, uoe of the 

specific fine re:sin part.lcles iu conlb1nat1on w1 th the 

tine inoroanic powder such ea hydrophobic fine silica 

powdor is effective for removing the free fine 

ino&"ganlc po~d1!r to protect the surface ot the 

photosan~itiv& nember. and honoe the developer of the 

pre:>ent invention ce.n give o ~oner image ltte~ ls free 

trom toner cont.am1nation or togoino and has a high 

quality. 

A developer for developing an eleetro~tati~ 

image has a totter, tine res1n par~icles with a surface 

sh~pe spheri~;~y w of fTom 0.90 to o.so. and fin~ 

inorganic particles. 
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We claim: . 
1. An electrophotographic apparatus comprising: 
an electrostatic image bearing member; 
a contact charging member to which a voltage is 

externally applied, which electrostatically charges 
said electrostatic image bearing member while 
being brought into contact with it; · 

an electrostatic image farming means for forming an . 
electrostatic image on the charged electrostatic 
image bearing member; . 

a developing means for developing the electrostatic 
image thus formed; said developing means com­
prising a developer carrying member and a devel­
oper container that holds therein a developer; said 
developer comprising a toner' rme resin particles 
with a surface shape sphericity "1 of from 0.90 to 
a.so, and fme inorganic particles; and 

a transfer means for transferring the toner image 
formed on said electrostatic image bearing member 
to a transfer medium. 

2. The clectrophotographic apparatus according to 
claim 1, wherein said electrostatic image bearing mem­
ber has an OPC photosensitive layer. 

3. The electrophotographic apparatus according to 
claim 1, wherein said cc:Sntact charging member is con­
nected with a voltage applying means for applying a 
direct current voltage. 

4. The electrophotographic apparatus according to 
claim 1, wherein said contact charging member is con-

nected with a voltage applying means for applying an 
alternating current voltage. · 

5. The electrophotographic apparatus according to 
claim 1, wherein said contact charging member is con· 
nected with a voltage applying means for applying a 
direct current voltage overlaid with an alternating 
current voltage." 

6. The electrophotograpbic apparatus according to 
claim 1, wherein said contact charging member is roll· 
er-shaped. 

7. The electrophotographic apparatus according to 
claim 6, wherein said contact charging member has a 
release film surface layer. 

8. The electrophotographic apparatus according to 
claim 1, wherein said contact charging member is blade­
shaped. 

9. The electrophotographic apparatus according to 
claim 1, wherein said electrostatic image bearing mem­
ber is provided with a cleaning means for cleaning a 
toner remaining after transfer. . 
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10. The electrophotographic apparatus according to 

claim 9, wherein said cleaning means is provided with a 
cleaning blade. 

11. The electrophotographic apparatus according to 
claim 1, wherein said fme resin particles have an aver­
age particle diameter smaller than the average particle 
diameter of said toner and larger than the average parti­
cle diameter of said fme inorganic powder. 

12. The electrophotographic apparatus according to 
claim 1, wherein said fme resin particles have a primary 
average particle diameter of from 0.03 µ.to 1.0 µ.. 

13. The electrophotographic apparatus according to 
claim 1, wherein said rme resin particles have a primary 
average particle diameter .. Qf from O.OS JL to 0.8 µ.. 

14. The electrophotographic apparatus according to 
claim 1, wherein wd fme resin particles have a tribo­
electric charge quantity of from -200 µc/g to +SO 
µ.c/g. 

15. The. elcctrophotographic apparatus according to. 
claim 1, wherein said tine resin particles have a trlboelecmc 
charge quantity of from -100 µc/g to :+3o µC/g. . 

16. The electrophotographic apparatus .according to 
claim 1, wherein said fme resin particles have a specific 
resistance from 106 0-cm to 1013 n-cm. 

· 11. The electrophotographic apparatus according to 
claim 1, wherein said fine resin particles comprise a 
styrene resin. 

18. The electrophotographic apparatus according to 
claim 1, wherein said fme resin particles have not less 
than S 1 % by weight or styrene monomer units. 

19. The electrophotograpbic apparatus according to 
claim 1, wherein said fme resin particles have a glass 
transition point or so· c. or above. 

20. The electrophotograpbic apparatus accordiitg to 
claim 1, wherein said toner bas a weight average parti­
cle diameter of from 3.S µ.m to 20 p.m, said fme resin 
particles have a primary average particle diameter of 

from 0.03 µ. to 1.0 µ., and said fine inorganic powder has 
a primary average particle diameter of from 0.002 µ. to 
0.2 µ.; the primary average particle diameter of said fine 
inorganic powder being smaller than the primary aver­
age particle diameter of said fme resin particles. 

21. The electrophotographic apparatus accor~ing to 
claim 20, wherein said toner has a weight average 
particle diameter of from 3.5 µ.m to 14 µ.m. 

22. The electrophotographic apparatus according to 
claim 20, wherein said toner has a weight average parti­
cle diameter of from 4 µ.m to 8 µ.m. 
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23. The electrophotographic apparatus according to 
claim 22, wherein said toner comprises toner particles 
containing a charge control agent. 

24. The electrophotographic apparatus according to 
claim 1, wherein said toner comprises toner particles 
containing a negative charge control agent represented 
by the following Formula (I): 

Ar-N=N-Ar e 
Formula (I) 

' ' /-x 'V "r.. . '/ M 
/' 

Y 1' x· 
/ ' Ar-N=N-Ar AID 

wherein M represents Cr, Co, Ni, Mn or Fe having the 
coordination number of 6; Ar represents an aryl group 
which is substituted or unsubstituted; X, X', Y and Y' 
are the same or different and each represent -0-, 
-CO-, -NH-or -NR-, where R represents· an 
alkyl group having 1to4 carbon atoms; and AES repre­
sents a hydrogen ion, a sodium ion, a potassium ion, an 
ammonium ion or an aliphatic ammonium ion. 

25. The electrophotographic apparatus according to 
claim 1, wherein said toner comprises toner particles 
containing a wax having a ratio (Mw/Mn) of weight 
average molecular weight (Mw) to number average 
molecular weight (Mn) of not less than S. 

26. The electrophotographic apparatus according to 
claim 1, wherein said toner comprises toner particles 
having a binder resin containing not less than 15% of a 

·component with a molecuiar·weight of not more than 
S,000 in a GPC chromatogram. 

27. The electrophotographic apparatus according to 
claim 1, wherein said toner comprises toner particles 
having a binder resin containing from 15% to 35% of a 
component with a molecular weight of not more than 
S,000 in a GPC chromatogram. 

28. The -electrophotographic apparatus according to 
claim 27. wherein said toner comprises toner particles 
having a binder resin comprising a styrene polymer, a 
styrene copolymer, or a mixture of these. 

29. The electrophotographic apparatus according to 
claim 1, wherein said toner comprises magnetic toner 
particles. 

30. The electrophotographic apparatus according to 
claim 1, wherein said toner comprises insulating mag­
netiC toner partiCles having a negative triboclectric 
chargeability. 
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31. An apparatus unit comprising: 
an electrostatic image bearing member; 

I If llllJ 1111~ 11~1111(111 If II 

a contact charging member to which a voltage is 
externally applied, which electrostatically charges 
said electrostatic image bearing member while 
being brought into contact with it; and 

a developing means for developing an electrostatic 
image thus formed; said developing means com­
prising a developer carrying member and a devel­
oper container that holds therein a developer; said 
developer comprising a toner, fine resin particles 
with a surface shape sphericity lJI of f~om 0.90 to 
O.SO, and fme inorganic particles; 

said contact charging means and said developing 
means being held as one unit together with said 
electrostatic image bearing member, and said unit 
forming a single unit detacbably provided in the 
body of an electrophotographic apparatus. 

32. The apparatus unit according to claim 31, wherein 
said electrostatic image bearing member bas an OPC 
photosensitive layer. 

33. The apparatus unit according to claim 31, ~herein 
said contact charging member: is roller-shaped. 

34. The apparatus unit according to claim 33, wherein 
said contact charging member has a release film surface 
~~ . . 

35. The apparatus unit according to claim 31, wherein 
said contact charging member is blade-shaped. 

36. The apparatus unit according to claim 31, wherein 
said e\ectrostatic image bearing member is provided 
with a cleaning means for cleaning a toner remaining on 
its surface. 

37. The apparatus unit according to claim 36, wherein 
said cleaning means has a cleaning blade. 

38. The apparatus unit according to claim 31, wherein 
said fine resin particles have an average particle diame­
ter smaller than the average. particle diameter of said 
toner and larger than the average particle diameter of 
~d rme inorganic powder . 
. 39. The apparatus unit according to claim 31, wherein 

said fme resin particles have a primary average particle 
diameter of from 0.03 IL to 1.0 IL· . 

40. The apparatus unit according to claim 31, wherein 
said fine resin particles have a primary average particle 
diameter of from 0.05 IL to 0.8 IL· · 

41. The apparatus unit aecording to claim 31, wherein 
said fine resin particles have a triboelectric charge quan­
tity of from -200 p.c/g to +so µ.c/g. 

42. The apparatus unit according to claim 31, wherein 
said fine resin particles have a triboelectric charge quan­
tity of from -100 ,...c/g to +30 µ.c/g. 
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43. The apparatus unit according to claim 31, wherein 
said fine resin particles have a specific resistance of from 
106 n-cm to 1013 n-cm. 

44. The apparatus unit according to claim 31, wherein 
said rme resin particles comprise a styrene resin. 

45. The apparatus unit according to claim 31, wherein 
said rme resin particles have not less than S 1 % by 
weight of styrene monomer units. 

46. The apparatus unit according to claim 31, wherein 
said fme resin particles have a glass transition point of 
so· c. or above. 

47. The apparatus unit according to claim 31, wherein 
said toner has a weight average particle diameter of 
from 3.S µ,m to 20 µ,m, said tine resin particles have a 
primary average particle diameter of from 0.03 p. to 1.0 
µ., and said fme inorganic powder has a primary average 
particle diameter of from 0.002 µ, to 0.2 µ,; the primary 
average particle diameter of said fine inorganic powder 
being smaller than the primary average particle diame­
ter of said fme resin particles. 

48. The apparatus unit according to clabn 47, wherein 
said toner bas a weight average particle diameter of 
from 3.S ,..,m to l41'JD. 

49. The apparatus unit according to claim 47, wherein 
said toner has a weight average particle diameter of 
from 4 µ.m to 8 µ.tn. 

50. The apparatus unit according to claim 49, wherein 
said toner comprises toner particles containing a charge 
control agent. 

51. The apparatus unit according to claim 49, wherein 
said toner comprises toner particles containing a nega­
tive charge control agent represented by the following 
Formula (I): 

Formula (I): 

Ar-N=N-Ar e 
'x t Y'/ 
'/ M /' Y A\ x· 

/ I ' Ar-N=N-Ar Ae 

wherein M represents Cr, Co, Ni, Mn or Fe having the 
coordination number of 6; Ar represents an aryl group 
which is substituted or unsubstituted; X, X', Y and Y' 
are the same or different and each represent -0-, 
--CO-, .-NH-or -NR-, where R represents an 
alkyl group having I to 4 carbon atoms; and AEB repre­
sents a hydrogen ion, a sodium ion, a potassium ion, an 

ammonium ion or an aliphatic ammonium ion. · 
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52. The apparatus unit according to claim 31, wherein 
said toner comprises toner particles containing a wax 
having a ratio (Mw/Mn) of weight average molecular 
weight (Mw) to number average molecular weight 
(Mn) of not less than 5. 

53. The apparatus unit according to claim 31, wherein 
said toner comprises toner particles having a binder 
resin containing not less than IS% of a component with 
a molecular weight of not more than 5,000 in a GPC 
chromatogram. 

54. The apparatus unit according to claim 31, wherein 
said toner comprises toner particles having a binder 
resin containing from 15% to 35% of a component with 
a molecular weight of not more than 5,000 in a GPC 
chromatogram. 

55. The apparatus unit according to claim 54, wherein 
said toner comprises toner particles having a binder 
resin comprising a styrene polymer, a styrene copoly­
mer, or a mixture of these. 

56. The apparatus unit according to claim 31, wherein 
said toner comprises magnetic toner particles. 

57. The apparatus unit according to claim 31, wherein 
said toner comprises insulating magnetic toner particles 
having a negative triboelectric chargeability. 

58. A facsimile apparatus comprising an electropbo­
tographic apparatus and a receiver means for receiving 
image information from a remote terminal; 

said elcctrophotographic apparatus comprising: 
an electrostatic image bearing member; 
a contact charging member to which a voltage is 

externally applied, which electrostatically charges 
said electrostatic image bearing member while 
being brought into contact with it; 

an electrostatic image forming means for forming an 
electrostatic image on the charged electrostatic 
image bearing member; 

a developing means for developing the electrostatic 
image thus formed; said developing means com­
prising a developer carrying member and a devel­
oper container that holds therein a developer; said 

developer comprising a toner, fine resin particles 
with a surface shape sphericity llJ of from 0.90 to 
O.SO, and fine inorganic particles; and 

a transfer means for transferring the toner image 
formed on said electrostatic image bearing member 
to a transfer medium. 

59. The facsimile apparatus according to claim 58, 
wherein said electrostatic image bearing member has an 
OPC photosensitive layer. 
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60. The facsimile apparatus according to claim 58, 
wherein said cdritact charging member is connected 
with a voltage applying means for applying a direct 
current voltage. · 

61. The facsimile apparatus according to claim 58, 
wherein said contact charging member is connected 
with a voltage applying means for applying an alternat­
ing current voltage. 

62. The facsimile apparatus according to claim 58, 
wherein said contact charging member is connected 
with a voltage applying means for applying a .direct 
current .voltage overlaid with an alternating current 
voltage. 

63. The facsimile apparatus according to claim 58, 
wherein said contact charging member is roller-shaped. 

64. The facsimile apparatus according to claim 63, 
wherein said contact charging member has a release 
film surface layer. 

65. The facsimile apparatus according to claim 58, 
wherein said contact charging member is.blade-shaped. 

66. The facsimile apparatus according to claim 58, 
wherein said electrostatic image bearing member is 
provided with a cleaning means for cleaning a toner 
remaining after transfer. 

67. The facsimile apparatus according to claim 66, 
wherein said cleaning means is provided with a cleaning 
blade. 

68. The facsimile apparatus according to claim 58, 
wherein said fme resin particles have an average parti­
cle diameter smaller than the average particle diameter 
of said toner and larger than the average particle diame­
ter of said rme inorganic powder. 

69. The facsimile apparatus according to claim 58, 
wherein said fmc resin particles· have a primary average 
particle diameter of from 0.03 µ. to 1.0 µ.. 

70. The facsimile apparatus according to claim 58, 
wherein said fmc resin particles have a primary average 
particle diameter of from O.OS p. to 0.8 p.. 

71. The facsimile apparatus according to claim 58, 
wherein said fine resin particles have a triboelectric 
charge quantity of from -200 p.c/g to +so p.c/g. 

72. The facsimile apparatus according to claim 58, 
wherein said fine resin particles have a triboelectric 
charg~ quantity of from -100 p.c/g to + 30 p.c/g. 

73. The facsimile apparatus according to claim 58, 
wherein said rme resin particles have a specific resis­
tance of from 106 n-cm to 1013 n-cm. 

74. The facsimi1e apparatus according to claim 58, 
wherein said rme resin particles comprise a styrene 
resin. 
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75. The facsimile apparatus according to claim 58, 

wherein said rme resin particles have not less than Sl % 
by weight of styrene monomer units. 

76. The facsimile apparatus according to claim 58, 
wherein said tine resin particles have a glass transition 

- • 0 
point of 80 C or above. . 

77. The facsimile apparatus according to claim 58, 
wherein said toner has a weight average panicle diame-

ter of from 3.5 µ.m to 20 µ.m, said fine resin particles 
have a primary average particle diameter of from 0.03 µ 
to 1.0 µ., and said fine inorganic powder has a primary 
average particle diameter of from 0.002 µ. to 0.2 µ.; the 
primary average particle diameter of said fine inorganic 
powder being smaller than the primary average particle 
diameter of said fine resin particles. 

78. The facsimile apparatus according to claim 77, 
wherein said .. toner has a weight average particle diame­
ter of from 3.S µ.m to 14 Jml· 

79. The facsimile apparatus according to claim 77, 
wherein said toner bas a weight average particle diame­
ter of·from 4 µ.m to 8 µ.m. 

80. The facsimile apparatus according to claim 79, 
wherein said toner comprises toner particles containing 
a charge control agent. 

81. The facsimile apparatus according to claim 58, 
wherein said toner comprises toner particles containing 
a negative charge control agent represented by the 
following Formula (I): 

Ar-N==N-Ar e 
'x '1t Y'/ '/ M 
/' y A_ X' 

/ ·r ' 
Ar-N==N-Ar AfD 

Formula (I) 

wherein M represents Cr, Co, Ni, Mn or Fe having the 
coordination number of 6; Ar represents an aryl group 



-98 -
I IJl/111111111 11111 //Ill 111111 

C L M S * 

which is substituted or unsubstituted; X, X', Y and Y' 
are the same or different and each represent -0-, 
-CO-, -NH-or -NR-, where R represents an 
alkyl group having 1to4 carbon atoms; and AEB repre­
sents a hydrogen ion, a sodium ion, a potassium ion, an 
ammonium ion or an aliphatic ammonium ion. 

82. The facsimile apparatus according to claim 58,. 
wherein said toner comprises toner particles containing 

a wax having a ratio (Mw/Mn) of weight average mo­
lecular weight (Mw) to number average molecular 
weight (Mn) of not less than S. 

83. The facsimile apparatus according to claim 58, 
wherein said toner comprises toner '-articles having a 

binder resin containing not less than 15% of a compo­
nent with a molecular weight of not more than S,000 in 
a GPC chromatogram. 

84. The faarimile apparatus according to claim 58, 
wherein said toner comprises toner particles having a 
binder resin containing from IS% to 35% of a compo­
nent with a molecular weight of not more than ·s,ooo in 
a GPC chromatogram. 

85. The facsimile apparatus according to claim 84, 
wherein said toner comprises toner particles having a 
binder resin comprising a styrene polymer, a styrene 
coP<>lymer, or a mixture of these. 

86. The facsimile apparatus according to c~ 58, 
wherein said toner comprises magnetic toner particles. 

87. The facsimile apparatus according to claim 58, 
wherein said toner comprises insulating magnetic toner 
particles having a negative tri~ectric cbargcability. 


