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2. The voltage is a vibratory voltage (DC biased AC voltage) having a
peak-to-peak voltage Vpp larger FIELD OF THE INVENTION AND RELATED ART
than twice a charge starting voltage relative to the photosensitive member.
By the application of such a 11w.     The present invention relates to an
Image forming   5   voltage, the outer peripheral surface of the photosen-
apparatus such as a laser beam printer, wherein an  sitive drum I is
uniformly charged, while it is rotated. image bearing member Is
electrically charged by a    The contact charging member is not limit to a
roll- charging member contacted to the Image bearing    er configuration,
but may be in the form of a blade, a member and supplied with a vibratory
voltage, and  rod, a block, a pad, a belt, a web, a brush or the like. the
charged surface of the image bearing member is  lo  The image forming
apparatus using the contact scanned line by line to be exposed to Image
informa-  type charging means supplied with such a voltage so tion.
as to charge the image bearing member, Involves the Contact charging is the
charging in which a charg-  following problems. ing member supplied with a
voltage Is contacted to a  Figure 5 shows an example of horizontal line
pat- member to be charged to apply electric charge to the   15  tern image
11aformed on a recording sheet 11. When member to be charged to a desired
potential level. As  such a pattern Is produced, the image may have in-
compared with a widely used corona discharger, the  terference stripes IIb
if the spatial frequency by the voltage required for providing the
potential level on  frequency of the voltage source 9 to the contact the
member to be charged is smaller, the quantity of  charging member 2 becomes
dose to the intervals ozone produced by the charging action Is very small
20  between the horizontal lines Ie a. so that the ozone removing filter Is
not required, and  The frequency of the voltage source 9 can vary the air
discharging system is simplified; the mainte-  :10 % from the rated
frequency because of parts er- nance operation is easy; and the structure
is simple.  ror. With some voltage source 9, the spatial frequency Because
of these advantages, it is particularly  thereof is the same as the
intervals between horizon- noted as means which can replace the corona dis-
25  tal lines IIa with the result of remarkable Interference charger to
charge an Image bearing member or other  stripes IIb. members to be charged
such as a photosensitive member, a dielectric member or the like in an
image  SUMMARY OF THE INVENTION forming apparatus such as an
electrophotographic machine, digital copying machine, laser beam printer
9o  Accordingly, It Is a principal object of the present or an
electrostatic recording machine.           invention to provide an image
forming apparatus ca- U.S. Patent No. 4,851,980 which has been as-  pable
of producing good images without or with sup- signed to the assignee of
this application has pro-  pressed interference fringes or stripes. posed a
contact charging method and device in which  These and other objects,
features and advantag- a vibratory voltage Is applied to the contact
charging   35  es of the present invention will become more appa- member,
which is contacted to the member to be    rent upon a consideration of the
following description charged to uniformly charge the member to be      of
the preferred embodiments of the present inven- charged (see preamble of
Claim 1).               tion taken in conjunction with the accompanying
Referring first to Figure 4, there Is shown an ex-  drawings. ample of the
structure. A member I to be charged, is  40 an electrophotographic
photosensitive member or an  BRIEF DESCRIPTION OF THE DRAWINGS
electrostatic recording dielectric member, which will hereinafter be called
simply photosensitive drum, In  Figure 1 shows a general arrangement of an
ex- the form of a drum rotatable at a predetermined per-  emplary Image
forming apparatus in the form of a las- ipheral speed (process speed) in a
direction Indicated  46  er beam printer according to an embodiment of the
by an arrow, for example.                         present invention. A
contact charging member 2 is in the form of a   Figure 2 is a sectional
view of an example of a conductive roller (charging roller) and comprises a
multi-layered charging roller. core metal 2b and conductive roller 2a
therearound   Figure 3 is a sectional view of an example of a made of
conductive rubber or the like. The charging   so  charging blade. roller 2
Is press-contacted to the surface of the pho-  Figure 4 is a sectional view
of another example of tosensitive drum with a predetermined pressure pro-
a contact charging roller. vided by urging springs 10 acting on the
opposite end  Figure 5 shows an example of interference portions of the
core metal 2b. The conductive rollerro-  stripes. tates following rotation
of the photosensitive drum 1.  55  Figures 6A, 6B, 7A, 7B, BA, 8B, 8C, 9A,
9B and A voltage application source 9 applies a voltage  9C are graphs
explaining causes of Interference to the charging roller 2 by way of a
contact leaf spring  stripe production. 8 contacted to the core metal 2b of
the charging roller  Figure 10 is a graph of spatial wavelength Xp vs. 
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f of the voltage source.        charged in the manner described above, is
exposed to the laser beam L from the scanner 3 controlled by DESCRIPTION OF
THE PREFERRED                      thecontroller, sothatthedrumisscanned
bythelaser EMBODIMENTS                                       beam L in the
main scan direction, that is, in the di- 5   rection parallel to the
generating line of the photosen- Referring to Figure 1, there is shown an
exem-  sitive drum. By repeating this, an electrostatic latent plary Image
forming apparatus according to an em-  Image corresponding to the intended
image informa- bodimentof the present Invention. The Imageforming  tion is
formed on the photosensitive drum I surface. apparatus Is a laser beam
printer using an electro-   The latent image Is developed by a developing
photographic process wherein a contact type charger  10  sleeve 4 of the
developing device, more particularly, is used to charge an image bearing
member 1.      the portion of the photosensitive drum I having been The
Image bearing member is an electrophoto-   exposed to the laser beam L
receives negatively graphic photosensitive member (photosensitive
charged toner. The developed image Is transferred drum) In the form of a
rotatable drum. In this embodl-  onto a transfer material 7 made of paper
and Intro- ment, it comprises an aluminum base drum lb coated   15  duced
from an unshown sheet feeding station at a with a photosensitive layer of
organic photoconductor  proper timing with the developed image to an Image
(OPC) Ia. The outer diameter thereof Is 30 mm and  transfer station where
the photosensitive drum 1 and is rotated at a predetermined process speed
Vp (per-  the transfer roller 5 supplied with a positive DC vol- ipheral
speed) In the clockwise direction A. As shown  tage are contacted or faced.
In the Figure, the drum base I b is electrically ground-  20  The transfer
material 7 having passed through ed.
the transfer station is separated from the photosen- A contact type
charging member 2 is in the form  sitive drum and Is conveyed to an unshown
image fix- of a charging roller and comprises a core metal 2b  ing station.
covered with conductive roger 2a having elasticity    The surface of the
photosensitive drum 1, from and made of carbon-dispersed EPDM or urethane
or  25  which the image has been transferred, is cleaned by the like.
Similarly to the case of Figure 4, the opposite  a cleaning blade 6, so
that the residual toner or other end portions of the core metal shaft 2b
are urged by  contamination matter is removed to be prepared for urging
springs toward the photosensitive drum I sur-  the next Image forming
operation. face to press-contact the charging member thereto.    Referring
to Figures 8A, 8B and BC, the cause of The charging roller rotates
following rotation of the   3o  production of the interference stripes 11b
shown In photosensitive drum 1. The charging roler2 Is provid-  Figure 5
will be described. Figures BA, 8B and BC ed with a resistance layer on the
conductive roller 2a  show the projections of the laser beam on the moving
to prevent leakage to the photosensitive drum 1, the  photosensitive drum.
In Figures BA and BB, the inter- resistance layer being made of
epichlorohydrin rub-  vals between adjacent scanning lines are indicated
ber having a larger volume, resistivity than the con-  35  by 1. The laser
beam emitted from the laser scanner ductive roller 2a, and further, the
resistance layer is  Is reflected by one of rotating polygonal mirror
surfac- coated with resin layer to prevent softening agent  es to line scan
once the photosensitive drum in the contained in the rubber, the resin
layer being made of  main scan direction. The printing density by the laser
N methoxy methyl nylon. Although, these layers are  scanning line Is
assumed as being 200/25.4 dpmm K>    not shown in the Figure, but it is
preferable that they   40  (200 dpi). Then, the one dot diameter d is are
provided.                                            d = 25.4x1000/200 =
127.0 pn. The charging roller 2 is supplied by way of the   That is, the
interval I between the adjacent scan- contact leaf spring 8 with a
vibratory voltage, that is,  ning lines Is I = d = 127.0 pm. a DC biased AC
voltage having a frequency f (Vdc +    As shown In Figure 9AI the solid
line, In the con- Vsc) to form an alternating electric field between the
45  tact type charging, the dark portion potential VD on charging roller 2
and the photosensitive drum 1, by  the photosensitive drum has a charge
pattern which which the surface of the rotating photosensitive drum  is
called "cycle pattern" having a spatial wavelength I is uniformly charged
to a predetermined negative  Xsp (= VpIf) determined by the frequency f of
the AC potential.                                        component of the
voltage applied by the voltage A laser beam scanner 3 is supplied with time
ser-  5o  source 9 and the process speed Vp (the peripheral lea electric
digital signals corresponding to picture  speed of the photosensitive
drum). See also docu- elements representing an intended imagefrom a host
ment US-A-4 727 453 which describes such a cycle apparatus (not shown) such
as a computer, a word-  patternO as strobing. processor or an Image reader.
It emits a laser beam   The spatial wavelength Usp of the cycle pattern 



L imagewisely modulated at a predetermined printing  55  varies more or
less depending on the variation of the density D (dots per inch or D125.4
dots per mm.) In ao-  frequency and the variation In the process speed. It
cordance with the digital picture element signal. The  can be measured in
the following manner. First, the surface of the photosensitive drum I
electrically  photosensitive drum is uniformly charged by the 3    5
EP 0 417 801 B1                 6 charging roller, and then, is exposed to
uniform light  It will be understood that even if the spatial wa- at Its
whole surface. The amount of exposure is ad-  velength and the interval
between the scanning lines justed so that the cycle pattern on the
photosensitive  are not the same, the Interference stripes are pro- drum is
dearly developed.                          duced depending on the
developing bias level If the Subsequently, the developed cycle pattern is
5   spatial wavelength Is an integer multiple (double in transferred and
fixed on the transfer sheet. The cycle  Figure 9C) or an Integer reciprocal
of the interval be- pattern on the transfer sheet Is measured using a
tween adjacent scanning lines. magnifier, so that the variations of the
spatial wave-  The spatial wavelength ksp is not determined length lsp Is
measured. The cycle pattern becomes  only on the frequency f of the voltage
source, but is smaller with increase of the frequency f of the AC   10
dependent on the process speed Vp, and therefore, component of the voltage
source 9. If It Is equal to or  the variation In the process speed Vp is
considered larger than several thousand hertz, for example, the  similarly
as the variation in the spatial wavelength pattern is hardly observable by
human eyes. How-   lsp as discussed above. ever, If the frequency f is
higher than 600 Hz, the   The production of the interference stripes will
be charging roller mechanically vibrates relative to the   i5  prevented if
the frequency and the process speed Vp photosensitive drum, with the result
of noise, and  are so determined that the scanning line interval I
therefore, the frequency f is preferably not more than  does not fall in
the variation range of the spatial wa- 600 Hz.
velength Asp determined by the frequencyf of the vol- Figure 9Ais a graph
of the surface potential of the  tage source and the process speed Vp. More
partic- photosensitive drum vs. positions of the moving pho-  20  ularly,
the Interference stripes can be prevented if an v~ tosensitive drum
surface.                            Integer multiple of the scanning line
interval or an in- When the process speed Vp = 12x minis, and f =  teger
reciprocal thereof is not in the variation range of 300 Hz, then =-sp =
125.6 pm.                      the spatial wavelength ksp (= process speed
divided Then, the spatial wavelength Asp = 125.6 pmn Is  by the frequency
of the voltage source). quite close to I = 127.0 pim. If they become equal
to  25  Since the interval I between the adjacent scan- each other due to
the variation in the voltage of the  ning lines is the diameter of one dot,
as described voltage source, the failing of the potential across the
hereinbefore, the condition of not producing the inter- developing bias
VDev, as shown In Figure 9A by brok-  ference stripes Is that the variation
range of the wa- en lines, and therefore, lines are developed thick, as
velengths Asp does not contain an integer multiple or shown In Figure 9A by
hatched lines with the result of  30  a reciprocal of an integer multiple
of the diameter d. Interference stripes.                                 In
the laser beam printer, the frequency f of the The surface of the charging
roller Is contaminated  vibratory voltage provided by the voltage source 9,
with foreign matter such as toner particles, silica par-  and the process
speed Vp are so determined that the tides, paper dust or the like, and If
this occurs, the  range of the spatial wavelength Asp with its variation
contamination portion has come to have electrostatic  35  and the Interval
I between adjacent scanning lines capacity.
multiplied by N or 1/N (N: integer) are not overlapped. Therefore, even if
the same voltage is applied to  Then, the interference stripes attributable
to the the core metal 2b of the charging roller by the same  interference
between the spatial wavelength )sp and voltage source 9, the surface
potential Induced on the  the scanning line Interval, can be prevented. K>
photosensitive drum I is deviated In the phase at the   40  The laser beam
printer described above Is capa- position where the surface of the charging
roller has  ble of forming line images of various patterns. In the the
electrostatic capacity.                        following embodiment, the
Interference stripes are If the electrostatic capacity Is not uniform along
prevented from occurring in any line image patterns. the axis of the
charging roller with the result of devi-  In the laser beam printer,
various pattern of line ated phase, the interference stripes 1 lb may
ocouras   45  images can be formed. In otherwords, assuming that shown In
Figure 5.                                 n dot(s) of image portion
continues in the sub-scan di- If the phase of the charging potential Is
deviated  rection of the image bearing member (photosensitive from that of
Figure 9A by the amount of half wave-  drum) and that m dot(s) of non-image
portion contin- length, for example, that is, If the Interval I between
ues in the sub-scan direction, the laser beam printer adjacent scanning
lines and the phase of the spatial  5o  is adjustableso that the numbers n
and mare arbitra- 



wavelength Rsp are deviated, the whole surface of the  ry. photosensitive
drum receives the toner with the de-   Figure 6A shows an example of on and
off of the veloping bias of VDev, as shown In Figures 8B and  laser beam.
Itisa graph of laseron/off vs. the position IOB. Thus, the Interference
stripes appear as shown  on the moving Image bearing member. During the
las- in Figure 9A, or do not appear as in Figure 95, de-  6s   er beam
being on, the laser beam scans one line on pending on the difference of the
foreign matter (dif-  the surface of the photosensitive drum in the main
ference In the electrostatic capacity) along the length  scan detection by
one reflecting surface of the rotat- of the charging roller.
ing polygonal mirror. 4    7                   EP 04417801 BI
8 The interval between the center of the off state  capacity. and the
center of the next off state of the laser beam  Therefore, even if the same
voltage is applied to in the sub-scan direction of the photosensitive mem-
the core metal 2b of the charging roller from the same ber is given by
equation (1) below, if the printed pat-  voltage source 9, the surface
potential induced on the tern Is such a horizontal line pattern Ila wherein
the   c   photosensitive drum I is different in the phase be- lines each
have a thickness of I dot spaced with the  tween the portion having the
electrostatic capacity spaces each corresponds to I dot (n = m = 1) and If
and the portion not having the capacity. the printing density Is 400/25.4
dpmm (400 dpi):      When the phase difference occurs due to the d = 25.4 x
1000/400 = 63.5 pm, (1)           electrostatic capacity difference along
the axis of the the interval = 2 x 63.5 pm.             to  charging roller
results in the production of the Inter- For the horizontal line pattern
with n dots and m  ference stripes 11b, as shown in Figure 5. space, the
interval Is:                               Figure 10 Is a graph of a
spatial wavelength Xsp (n + m)d  (1)                      vs. voltage
source frequency f under the condition if n = m = 1, the interval is 127.0
gm.           that the process speed Vp Is 127 mm/s, and the print- Here,
'n dots and m species' means that the las-  15  ing density is 400/25.4
dpmm (400 dpi). In this case, er beam scans (on) n lines, and thereafter
the laser  (n+m)d of the horizontal line pattern with one dot and does not
scan (off) m lines, and these operations are  one space is 127.0 pm; (nim)d
of the horizontal line repeated.
pattern with I dot and 2 spaces Is 190.5 pm; and The contact charging, as
contrasted to corona  (n+m)d of the horizontal line pattern with 1 dot and
3 charging, the charge distance G (Figure 4) is very  20  spaces is 254.0
pm. v...   short, more particularly, as short as approxImately 30  The
rated frequency of the voltage source was pm, and therefore, the charging
action Is easily influ-  290 Hz, and the variation of the frequency due to
the enced by the voltage source 9. In other words, the  accuracyof the
parts or the likewas 10 %, that is, the dark portion potential VD on the
photosensitive drum,  frequency was 290  10 %, more particularly, the fre-
as shown in Figure 7Aby solid lines, It Involves charg-  25  quency ranges
from 261 - 319 Hz. The range is indi- ing pattern called 'cycle pattern'
having a spatial wa-  cated by A in Figure 10. As a result, even If the
proc- velength lsp (= Vp/f) determined by the frequency f  ess speed Vp =
12, mm/s is constant, the spatial wa- of the AC component of the applied
voltage from the  velength lsp ranges from 118 - 114 pm. Therefore, voltage
source 9 and the process speed Vp (the sur-  the wavelength (n+m)d of the
horizontal line pattern face movement speed of the photosensitive drum).
3o   with I dot and 1 space, that is, 127 Pm may fall In the The spatial
wavelength Xsp of the cycle pattern  range. Then, an Integer multiple (one)
of (n+m)d may varies slightly because of the variations in the fre-  be
equal to the spatial wavelength in the range, and quency and the process
speed. The range of the va-  therefore, the likelihood of the Interference
stripe 11 b riation can be determined by observing the cycle pat-
production is high. tern formed on a transfer sheet, In the manner descri-
35  When the frequency f of the voltage source is set bed in the foregoing.
to be 250 Hz, the actual frequency ranges from 250 Figure 7A Is a graph of
the surface potential of the  Hz + 10 % to 250 Hz - 10 % (225 - 275 Hz, as
shown photosensitive drum vs. position of the moving sur-  in Figure 10 by
B. If the process speed Vp (= 12% face of the photosensitive drum.
mm/s) Is constant, the spatial wavelength changes K..>'   If the process
speed Vp is 12i mm/s, and f = 300   40  within the range from 137 - 168 pm.
In this case, any Hz, then %sp = 125.6 pm.                          of the
horizontal line patterns with I dot and I space, Therefore, the wavelength
of the horizontal line  with I dot and 2 spaces or with I dot and 3 spaces
do pattern given by the equation (1), that is, (nom)d =  not result In that
(n+m)d multiplied by N or by 1/N (N: 127.0 pm becomes quite dose to the
spatial wave-  integer) falls in the variable range of the spatial wa-
length Asp = 125.8 pm. When the phases thereof be-  45  velength. This
applies to any Integers of n and m. In comesthe same, thefalling of the
potential acrossthe  other words, it applies to any case where the laser 



developing bias vDep becomes large as shown in Fig-  beam printer produces
any horizontal line patterns. ure 7A, with the result that the lines are
developed  Accordingly, the Interference stripes are not pro- thick, and
therefore, interference stripes are pro-  duced when thefrequencyfofthe
voltage source and duced. On the contrary, the phase difference be-  so
the process speed Vp are set in the mannerdescribed tween the wavelength of
(n+m)d and the spatial wa-  above. velength Usp Is the half wavelength, as
shown In Fig-  When the frequencyf of the voltage source Is 210 ures 6B and
7B, the lines are developed thin, and the  Hz, the frequency Is In the
range of 210 Hz  10 %, interference stripes are produced.                as
indicated by a reference C In Figure 10 (189 - 231 In use of the charging
roller2, foreign mattersuch  5s   Hz). When the process speed Vp (= 12x
mm/a) Is con- as toner partides, silica particles or paper dust is de-
stant, the spatial wavelength varies from 163 - 199 posited on a part of
the surface of the roller, with the  pm. When the horizontal line pattern
with I dot and 2 result that the part thus contaminated as electrostatic
spaces Is formed, it is probable that (n+m)d = 190.5    9
EP 0 417 801 B1                10 pm falls in the variable range of the
spatial wave-  thoxy methyl nylon or Torezin (trade name) in which length.
Therefore, when the frequencyf and the proc-  large amount ofcarbon Is
dispersed, a high resistance ess speed Vp are set In this manner, the
likelihood of  layer 2e made of epichlorohydrin rubber or the like, the
interference stripe production is high.       and a protection layer 2f of
Torezin. The same effects As described in the foregoing, even if the
spatial   5   can be provided, when such a charging roller 2 is wavelength
and (n+m)d are not equal to each other,  used. the interference stripes are
produced if the spatial  The contact type charging member is not limited
wavelength is an integer multiple or a reciprocal of an  to the roller
type, but may be In the form of a blade, a integer of (nem)d.
rod, a block, a pad, a belt, a web, a brush or the like. With respect to
Figure 10, the description has  io  Figure 3 shows an example of a blade
type charg- been made on the assumption that the process speed  ing member
20 (charging blade). It comprises a sheet Vp does not vary. However, the
spatial wavelength  metal for applying a bias voltage to the blade, a blade
Asp depends not only the voltage source frequency f  body having a low
resistance made of EPDM in which but also the process speed Vp. Therefore,
the same  carbon is dispersed, and a high resistance layer 20c
considerations made in the foregoing applies to the   15  of
epichlorohydrin rubber. variation in the spatial wavelength )sp due to the
In this example, the edge of the charging blade 20 process speed Vp
variation.                       is press-contacted to the photosensitive
drum I coun- As described In the foregoing, by determining the  ter
directionally with respect to movement direction of voltage source
frequency f and the process speed Vp  the surface of the photosensitive
drum I with a pre- such that the wavelength (n+m)d of the horizontal line
20  determined pressure. v~ pattern does not follow in the variable range
of the    The same results can be obtained with such a spatial wavelength
Usp determined by the voltage   charging blade 20, by selecting the
frequency f of the source frequency f and the process speed, the pro-
voltage source and the process speed Vp in the man- duction of the
interference stripes can be prevented.  ner described above. In other
words, an integer multiple or a reciprocal of  25  The charging blade 20
has an advantage overthe an Integer of (n4m)d does not follow in the
variable  charging roller In that the cost is low, and the required
rangeofthespatialfrequencyAsp, the processspeed   space Is small.
multiplied by the frequency of the voltage source, by  Theforegoing
description has been madewith re- which the interference stripe production
can be relat-  spect to the case wherein the image bearing member ed forany
horizontal line pattern, that Is, forany n and   3o  in the form of a
photosensitive member is charged by m (n,m: integers).
the contact type charging member, and Is exposed to From the above equation
(1), It Is understood that  the laser beam which is deflected by a rotating
poly- the wavelength of the horizontal line pattern is an In-  gonal mirror
in the longitudinal direction of the Image teger of the diameter of dot,
and therefore, the non-  bearing member (generating line of the photosensi-
Interference-stripe condition Is satisfied if the var-  35  tive drum) to
form a latent image along the scanning able range of lsp does not contain
an Integer multiple  line. However, the present Invention is not limited to
of the dot diameter of a reciprocal of an Integer mul-  this, but is
applicable to the case wherein an LED tiplied by the dot diameter.
head having LED elements arranged along a length In the laser beam printer,
the ranges for the fre-  of the photosensitive member Is faced to the
photo- >.~"   quency f of the AC component of the voltage source   4o
sensitive member, and the LED are selectively actu- 9 and the process speed
Vp is set such that the var-  ated by signals from controller to form a
latent image able range of the spatial wavelength Usp does not  along the
scanning line of the group of the LED ele- overlap the range of (n+m)d.
ment. 



By doing so, the interference stripes resulting   The image bearing member
is not limited to the from the overlapping between the spatial wavelength
45  photosensitive member but may be an insulating Asp and the wavelength
of the horizontal line pattern  member. In this case, a multi-stylus
recording head can be removed for any of horizontal line patterns.  may be
used which has electrode pins arranged along The member to be charged by
the charging roller  the length of the image bearing member and faced 2
might have a defect such as pin hole or the like. If  thereto downstream of
the contact charging member such a member is charged, using the charging
roller  so  with respect to movement detection of the Image 2, it is
possible that unusual electric discharge occurs  bearing member. The latent
image is formed along such as electric current leakage. In ordertoavoid
this,  the line of the multi-stylus pins after the insulating the surface
of the charging roller is coated with pro-  member is electrically charged.
tection layer, as described hereinbefore.             The present Invention
is applicable notonlytothe Figure 2 shows an example of such a charging  ss
reverse-development type described in the forego- roller. It comprises a
core metal 2b, a low resistance  ing, but Is usable also to a regular
development type. layer may be EPDM or urethane rubber In which car-    The
vibratory voltage applied between the image bon is dispersed, a conductive
layer2d made of N me-  bearing member and the contact type charging mem- B
11                 EP O 417 801 B1                 12 bar may be asine
wave, rectangular wave ortriangu-  4. An electrostatic Image forming
apparatus ac- lar wave.                                            cording
to dalm 1, characterized in that said As described in the foregoing,
according to the   contact member (2) Is in the form of a roller. present
invention, the frequency of the vibratory vol- _,j  tage applied between
the contacttype charging mem-   5   5. An electrostatic Image forming
apparatus ac- ber and the image bearing member and the moving      cording
to claim 1, characterized In that said speed of the image bearing member
are selected in    contact member Is in the form of a blade (20). the
ranges described in the foregoing, by which the in- terference stripes
appearing on the output image can  6. An electrostatic image forming
apparatus ac- be prevented.                                fO      cording
to claim 1, characterIzed In that said la- While the invention has been
described with ref-  tent Image forming means (3) forms a latent im- erence
to the structures disclosed herein, it is not  age on said Image bearing
member (1) in acoor- confined to the details set forth and this application
dance with Image signals corresponding to im- is intended to cover such
modifications or changes as  age information. may come within the scope of
the following claIms.   15 7. An electrostatic Image forming apparatus ac-
cording to claim 6, characterized In that said Im- Claims
age bearing member is a photosensitive member (1), and said latent image
forming means In- 1. An electrostatic image forming apparatus com-  20
cdudes a laser scanner (3) for exposing said pho- prising:
tosensitive member (1) in accordance with image a) a movable Image bearing
member (1);         signals corresponding to image Information. b) charging
means for charging said Image bearing member (1), said charging means in-
S. An electrostatic image forming apparatus ac- cluding a contact member
(2) contactable to  25  cording to aim 1, characterized In that said fre-
said image bearing member (1) and voltage      quencyfofsaid vibratory
voltage is not more than applying means (9) for applying a vibratory    600
Hz. voltage between said contact member (2) and said image bearing member
(1); c) latent image forming means (3) forforming   30  PatentansprOche on
said image bearing member (1) charged by said charging means (2) a latent
Image along  1. Elektrostatisches BilderzeugungsgerAt mit the main scanning
line being parallel to the      a) einem bewegbaren Bildtragelement (1),
contact portion between said contact charg-       b) miner Ladeeinrichtung
zum Aufladen des ing member 2) and said image bearing mOM-  35
Bildtragelements (1), wobei die Ladeeinrich- ber (1), said latent image
consisting of a plur-  tung ein Kontaktelement (2), das mit dem ality of
dots and being developed and trans-      Bildtragelement (1) in Kontakt
bringbar let, ferred onto a transfer material (7), character-   und elne
Spannungsanlegeeinrichtung (9) Ized In that
zum Anlegen einer Wechselspannung zwi- 



the frequency f of said vibratory voltage and the   40  schen dem
Kontaktelement (2) und dem speed Vp of movement of said Image bearing
Bildtragelement (1) aufweist, member (1) at the time of charging are
selected     c) elner Latentbilderzeugungseinrichtung (3) such that a range
In which a variable spatial wa-   zum Erzeugen eines latenten Bildes aufdem
velength Usp (=YVp/f) (jm) lies, does not overlap    durch die
Ladeeinrichtung (2) aufgeladenen with (n+m)d (am) multiplied by N or uN,
where N   45  Bildtrmgeement(1)entlangderHauptabtastzeDe, is an integer
number, d a diameter of one of said   die parallel zu dern Kontaktabschnitt
zwi- dots of said latent image, n the number of dots of  schen dem
Kontaktaufladeelement (2) und an image portion in the sub-scanning lines
and m    dem Bildtragelement (1) ist, wobei das latente the number of dots
of a non-image portion In the    Bud aus einer Vielzahl von Punkten besteht
sub-scanning lines.                       50         und entwickelt und auf
ein Obertragungsma- terial (7) Obertragen wird, dadurch gekenn- 2. An
electrostatic Image forming apparatus so-         zeichnet, daB cording to
claim 1, characterized In that a wa-        die Frequenz f der
Wechselspannung und veform of said vibratory voltage is sine.         die
Geschwindigkelt Vp der Bewegung des 55      Bildtrageiements (1) zu der
Zeit der Aufladung 3. An electrostatic image forming apparatus ac
derart gewlihit sind, daS sich ein Bereich, in wel- cording to claim 1,
characterized in that said v-  chem eine variable raumliche Wellenlange Xsp
bratory voltage Is a DC biased AC voltage.        Vpf) (sum) liegt, nicht
mit (n+m)d (pm) multipliziert 7    11                 EP 0 417 801 B1
12    L'P"' "''"       ISI 1'1'|' ber may be a sine wave, rectangular wave
or triangu-  4. An electrostatic image forming apparatus ac- lar wave.
cording to claim 1, characterized In that said As described In the
foregoing, according to the    contact membier(2) is in the form of a
roller. present invention, the frequency of the vibratory vol- tage applied
between the contact type charging mem-   5   5. An electrostatic image
forming apparatus ac- ber and the image bearing member and the moving
cording to claim 1, characterized In that said speed of the image bearing
member are selected In     contact member Is in the form of a blade (20).
the ranges described in the foregoing, by which the in- terference stripes
appearing on the output image can  6. An electrostatic image forming
apparatus ac- be prevented.                                 10      cording
to claim 1, characterized In that said la- While the invention has been
described with ref-  tent image forming means (3) forms a latent im- erence
to the structures disclosed herein, it is not  age on said image bearing
member (1) in accor- confined to the details set forth and this application
dance with Image signals corresponding to im- is intended to cover such
modifications or changes as  age Information. may come within the scope of
the following claims.   15 7. An electrostatic image forming apparatus ac-
cording to claim 6, characterized In that said im- Claims
age bearing member is a photosensitive member (1), and said latent image
forming means id- 1. An electrostatic Image forming apparatus com-  20
ciudes a laser scanner (3) for exposing said pho- prising:
tosensitive member (1) in accordance with image a) a movable image bearing
member (1);          signals corresponding to image information. b)
charging means for charging said image bearing member (1), said charging
means In-  8. An electrostatic image forming apparatus ac- cluding a
contact member (2) contactable to  25  cording to claim 1, characterized In
that said fre- said image bearing member (1) and voltage       quencyf of
said vibratory voltage Is not more than. applying means (9) for applying a
vibratory     600 Hz. voltage between said contact member (2) and said
image bearing member (1); c) latent image forming means (3) for forming
30   Patentansprilche on said Image bearing member (1) charged by said
charging means (2) a latent image along  1. Elektrostatisches
Bilderzeugungsgerit mit the main scanning line being parallel to the
a) elnem bewegbaren Bildtragelement (1), contact portion between said
contact charg-        b) einer Ladeeinrichtung zum Aufladen des ing
member(2) and said image bearing mem-  35      Bildtragelements (1), wobel
die Ladeeinrich- 



ber (1), said latent Image consisting of a plur-  tung ein Kontaktelement
(2), das mit dem ality of dots and being developed and trans-
Bildtragelement (1) in Kontakt bringbar let, ferred onto a transfer
material (7), character-    und sine Spannungsanlegeeinrichtung (9) Ized In
that                                      zum Anlegen einer Wechselspannung
zwi- the frequency f of said vibratory voltage and the   40  schen dem
Kontaktelement (2) und dem speed Vp of movement of said image bearing
Bildtragelement (1) aufweist, member (1) at the time of charging are
selected      c) einer Latentbilderzeugungseinrichtung (3) such that a
range In which a variable spatial wa-    zum Erzeugen eines latenten Bildes
auf dem velength Asp (=Vptt) (gm) lies, does not overlap     durch die
Ladeeinrlchtung (2) aufgeladenen with (n+m)d (gm) multiplied by N or 1/N,
where N   45  Bildtragelement (1) entlang derHauptabtastzeile, is an
integer number, d a diameter of one of said    die parallel zu dam
Kontaktabschnitt zwi- dots of said latent image, n the number of dots of
schen dem Kontaktaufladeelement (2) und an image portion in the
sub-scanning lines and m     dam Bildtragelement (1) ist, wobei das latente
the number of dots of a non-Image portion In the     Bild aus einer
Vielzahl von Punkten besteht sub-scanning lines.                       so
und entwickelt und auf ein Obertragungsma- terial (7) Obertragen wird,
dadurch gekenn- 2. An electrostatic image forming apparatus ac-
zelchnet, dag cording to claim 1, characterized In that a Wa-         die
Frequenz f der Wechselspannung und veform of said vibratory voltage Is
sine.          die Geschwindigkeit Vp der Bewegung des 55
Bildtragelements (1) zu der Zeit der Aufladung 3. An electrostatic image
forming apparatus ac-       derart gewghit sind, day sich sin Bereich, in
wel- cording to claim 1, characterized In that said vi-  chem sine variable
raumliche Wellenlange Asp bratory voltage is a DC biased AC voltage.
Vp/f) (jim) liegt, nicht mit (nom)d (pm) multipliziert 7    13
EP 0 417 801 B1                14     *       L   1   S mit N oder 1/N
fiberdeck, wobel N eineganze Zahi,   une tension alternaive entre ledit
organe de d ein Durchmesservon einem derPunkte des laten-     contact et
ledit organe support d'lmage (1); ten Blids, n die Anzahl von Punictei
eines AbbiM-   c) un moyen de formation d'image latente (3) dungsabschnitts
in den Nebenabtastzeilen und m      pour former sur ledit organs support
d'Image die Anzahl von Punkten eines Nichtabbildungs-   5   (1) charg6 par
ledit moyen de chargement (2) abschnitts in dam Nebenabtastzeilen let.
une Image latente, sur une ligne d'exploration principale parallela Ala
partie de contact entre 2. Elektrostatisches Bllderzeugungsgerlt gemrfiB
ledit organe de chargement par contact (2) et Anspruch 1, dadurch
gokennzelchnet, daB eine        ledit organe support d'Image (1), ladite
image Wellenform der Wechselspannung der Sinus ist.  10   latente 6tant
composee d'une pluralite de points et etant d6veloppee et transferde sur 3.
Eleitrostatisches Bilderzeugungsgerit gemAi         un mat6riau de
transfert (7) caracterise en ce Anspruch 1, dadurch gakennzelchnet, daf die
que Wechselspannung aine mit alner Glielchatrom-     la frhquence fde
ladite tension alternative etla vi- Spannung vorgespannte
Wechselstrom-Span-  1S     tease de d6placement Vp dudit organ. support
nung ist.                                        d'image (1) au momentdu
chargementsontchoi- lses de maniere A ce qu'une plage, dans laquelle 4.
Elektrostatischeas Bilderzeugungsgerat gemaB      une longueurd'onde
spatiale Asp (Vp/) variable Anspruch 1, dadurch okseinnzelchnet, dat das
(pm) sa situe, ne soft pas recouverte par (n + m)d Kontaktelement (2) die
Form elner Walze hat.    20  (Pm) multlplK par N ou par 1/N, dana laquelle
N eat un entler, d eat le dlametre de l'un desdits 5. Elektrostatisches
Bilderzeugungsgerat gemal3      points de ladite Image latente, n eat le
nombre de Anspruch 1, dadurch gekennzeichnet, dalk das     points d'une
partle A image des lignes d'explora- Kontakteiement die Form elner Klinge
(20) hat.   tion secondaires et m eat le nombre de points 25     d'une
partle sans Image des lignes d'exploration 6. Elektrostatisches
Bllderzeugungsgerat gemAS      secondalres. Anspruch 1, dadurch
gekennzeichnet, da6 die Latentbilderzeugungaeinrichtung (3) In Obereln-  2.
Dispositif de formation d'image alectrostatique stimmung mit Bildsignalen
entaprechend der Bit-  selon la revendicatlon 1, caracterise en ce quo la
dinformation  ein  latentes  Bild  auf dam   30  form. d'ondulatlon de
ladite tension alternative Bildtragelement (1) ausbildet.
eat slnusoldale. 



7. Elektrostatisches Bilderzeugungsgerat gemaB   3. Dispositif de formation
dimage 6lectrostatique Anspruch 6, dadurch gekennzelochnet, daBt das
selon la revendlcation 1, caract6ris6 en ce qua la- Bildtragaelment sin
lichtempflndliches Element  35  dite tension alternative eat une tension
alternati- (1) ist, und die Latentbilderzaugungseinrichtung  ve pure
soumise a l'infiuence d'une tension conti- eine Laserabtastelnrichtung (3)
zum Belichten    nue. des lichtempfindlichen Elements (1) In Obereln-
stimmung mit Bildsignalen entaprechend der Bil-  4. Disposetif de formation
d'lmage electrostatique dinformatlon aufweist.                   40
selon la revendication 1, caracteris6 en ce que le- dit organe de contact
(2) se pr6sentb sous la for- 8. Elektrostatisches Bliderzeugungsgerit
gemAll      me d'un rouleau. Anspruch 1, dadurch gokennzelchnet, dag die
Frequenz f der Wachselspannung nicht mehr ala  S. Dispositif de formation
d'image 6lectrostatique 600 Hz betragt.                          45
salon la revendication 1, caract6rise en ce qua le- dit organe de contact
se prssentb sous la forms d'une lame (20). Revendlcatlons 6. Dispositif de
formation d'lmage 6lectrostatique 1. Un dispositif de formation d'mage
6lectrosstati-  5o  selon la revendlcation 1, caracteris6 en ce qua le- qua
comprenant:                                  dit moyen de formatlon d'image
latente (3) formo a) un organ. support d'image (1) diplagable;  une image
latent. sur ledit organ. de support b) un moyan de chargement, pour charger
le-   d'image (1) selon des signaux d'lmage corres- dktorgane
supportd'lmage (1), leditmoyande     pondanta la formation d'image.
chargement comprenant un organ. de  ss contact pouvant Wte mis en contact
avec ledit  7. Dispositif de formation d'image blectrostatique organ. de
support d'image (1), et un moyen    selon la revendication 6, caractris6 en
ce qua le- d'appllcation de tension (9) pour appliquer   dit support
d'image eat un organ. photosensible    1                  EP 0 417 801 B1
*    C   L   M   S    * (1) et ledit moyen de formation dOmage latente
comprend un apparell d'exploratlon A laser (3) destine A effectuer
l'exposition duditorgane pho- tosenslble (2) d'aprbs leo signaux d'image
correspondant A la formation d'image.      5 8. Dispositif de formation
d'mage 6lectrostatique solon la revendication 1, caract6is6 en ce que la-
dite frequence f de ladite tension alternative no dipasse pas 600 Hz.
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