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bility in running of a belt, reproducibility of attach- ment/detachment of
photo sensitive drums, and un- BACKGROUND OF THE INVENTION
stabilities of the horizontal and vertical sinks in the case of an LBP
(laser beam printer) newly appear as Field of the Invention
5   problems as the other technical elements are com- pleted. On the other
hand, with respect to the rela- The present invention relates to an image
forming  tions among the main unit, optical system, photo sen- apparatus
forforming image information onto, e.g., a  sitive drums, and the like
which have been once ad- transfer device by using, e.g., an
electrophotographic  justed when the main unit was installed, if the shape
system or the like.                          io  of floor is not the same
plane, a distortion occurs in the main unit due to, e.g., the movement of
the main Related Background Art                            unit to another
location or the like. In such a case, the very complicated and difficult
adjustment must be The applicant of the present invention has pro-  again
performed. On the other hand, the misregistra- posed a number of color
image forming apparatuses  15  tion which is caused by the thermal
expansion based for obtaining afull color Image by arranging a plurality
on a change in room temperature of the main unit can- of image holding
devices (photo sensitive drums or  not be ignored in the high accurate
printer. the like) In parallel { Japanese Unexamined Patent   In addition,
methods whereby the image forming Publication (Kokai) No. 58-23074 and
Japanese Un-  timing is Individually adjusted for every color have al-
examined Patent Publication (Kokal) No. 58-95381   20  ready been proposed
{Japanese Unexamined Patent (corresponding to U.S.P. No. 4,591,903),
Japanese  Publication (Kokai) No. 59-183971, (corresponding to Unexamined
Patent Publication (Kokal) No. 58-     U.S.P. No. 4,660,077) and Japanese
Unexamined 95362, Japanese Unexamined Patent Publication     Patent
Publication (Kokai) No. 58-226559 }. On one (Kokai) No. 58-154856, Japanese
Unexamined Pa-    hand, methods whereby an amount of chromatic tent
Publication (Kokai) No. 58-207021, and Japa-  25  aberration on an image Is
measured have also al- nese Unexamined Patent Publication (Kokai) No. 59-
ready been proposed {Japanese Unexamined Patent 31976 (corresponding to
U.S.R Application No.     Publication (Kokai) No. 52-2804, Japanese Unexa-
521,832 applied on August 10, 1983), Japanese Un-  mined Patent Publication
(Kokai) No. 53-21605, Jap- examined Patent Publication (Kokai) No.
59-46659,  anese Unexamined Patent Publication (Kokai) No. Japanese
Unexamined Patent Publication (Kokai)  30  53-49514, Japanese Unexamined
Patent Publication No. 59-50460, Japanese Unexamined Patent Public-
(Kokai) No. 56-157367, and Japanese Unexamined ation (Kokai) No. 59-42879,
etc.).                Patent Publication (Kokai) No. 58-14752 ). In the
image forming apparatus of this type, an   US-A- 4 569 584 discloses a
color image forming overlapping aberration (chromatic aberration) among
apparatus in which a deviation is detected and the respective colors at the
time of the multitransfer be-  35  printing head (i.e. a writing electrode)
is controlled to comes an extremely large problem.                 correct
for such a deviation. To solve this problem, the applicant of the present
However, none of these methods proposed an or- invention has proposed
methods for improving the  ganic system such that an amount of chromatic
aber- chromatic aberration by a mechanical structure {Jap-  ration detected
Is fed back to an optical system of the anese Unexamined Patent Publication
(Kokai) No.  40  image forming means. Therefore, It is the present sit-
59-155870, Japanese Unexamined Patent Publica-    uation such that the
apparatus which can highly ac- tion (Kokal) No. 59-155869, Japanese
Unexamined   curately improve the chromatic aberration is not pro- Patent
Publication (Kokai) No. 59-155871, Japanese  posed yet. Unexamined Patent
Publication (Kokai) No. 59- 204069, Japanese Unexamined Patent Publication
45  SUMMARY OF THE INVENTION (Kokai) No. 59-155870, Japanese Unexamined Pa-
tent Publication (Kokai) No. 59-168467, and Japa-    It is the firstobject
of the present invention to pro- nese Unexamined Patent Publication (Kokal)
No. 59-  vide an image forming apparatus which can solve the 182139
(corresponding to U.S.P. No. 4,531,828), and  foregoing problems and can
extremely accurately Japanese Utility Model Application No. 62-12253   5o
form an image onto a material to be recorded. filed on January 30, 1987).
The second object of the invention Is to provide The chromatic aberration
was fairly improved by  an imageforming apparatus in which even when a de-
these methods proposed. However, a problem still re-  viation of the
recording position caused on a material mains with regard to a point that
the mechanical  to be recorded changes due to circumstances, this structure
is stably moved within a range from 0.15   55  change can be corrected and
the high accuracy can mm to 0.1 mm as an allowable difference of the chro-
be held. matic aberration.                                    Still another
object of the invention is to provide Forexample, finerslightunstabilities
such as sta-  an image forming apparatus which can preferably 2    



3                   EP0478005B1                     4 correct a positional
deviation caused during the im-   Fig. 17 is a perspective view of a color
printer of age formation.                                         the type
In which photo sensitive drums are ar- Still another object of the
invention is to provide  ranged in parallel according to still another em-
an image forming apparatus In which even If a plur-   bodiment of the
Invention; ality of kinds of positional deviations are caused in a   5
Fig. 18 is a circuit diagram to produce horizontal complex manner, it can
be preferably corrected.       and vertical sync signals of each color;
Still another object of the invention is to provide  Fig. 19 is a diagram
showing an adjustment state an image forming apparatus which can preferably
of an optical box; perform the registration matching without adding a
Figs. 20,21,22, and 23 are diagrams showing im- registration mark to a
transfer material.     10      age pickup points on a belt; These and other
objects are achieved by an im-     Figs. 24 and 25 are perspective views
showing age forming apparatus according to claims 1, 8 and    other
embodiments of the Invention; 13.
Figs. 26 and 27 are diagrams showing practical The above and other objects
and features of the    examples of a drum supporting mechanism; present
invention will become apparent from the fol-  15  Fig. 28 is a perspective
view for explaining a lowing detailed description and the appended claims
structure of an image forming apparatus showing with reference to the
accompanying drawings.           still another embodiment of the invention;
Fig. 29 is a perspective view for explaining an ar- BRIEF DESCRIPTION OF
THE DRAWINGS                     rangement relation between a scan mirror
and an 20      optical scan system shown in Fig. 28; Fig. I is a
perspective view of the first embodi-  Fig. 30 is a
blockdiagramforexplaining a process mentof an image forming apparatus
according to     to correctthe image positional deviation by a con- the
present invention;                             troller shown in Fig. 28;
Fig. 2 is a perspective view of the main section In  Fig. 31 Is a timing
chart for explaining the opera- the first embodiment;
25      tion of Fig. 30; Figs. 3A, 3B, and 3C are explanatory diagrams
Fig. 32 is a perspective view of the main section showing each image
aberration on a transfer ma-    for explaining a structure of an image
forming ap- terial;                                            paratus
showing still another embodiment of the Fig. 4 is a block diagram showing a
feedback con-  Invention; trol in the embodiment;                    30
Fig. 33 is a timing chart for explaining the opera- Fig. 5 is an
explanatory diagram of a CCD reading  tion of the Image forming apparatus
showing an- unit;                                              other
embodiment of the invention; Fig. 6 is a timing chart showing a feedback
con-   Fig. 34 Is a perspective view for explaining a trol In the
embodiment;                            structure of an image forming
apparatus showing Fig. 7A is a perspective view of the second em-  35
still another embodiment of the Invention; bodiment;
Fig. 35 is a perspective view for explaining an ar- Fig. 7B is a
perspective view of the main section  rangement relation between a scan
mirror and an in the second embodiment;                          optical
scan system shown in Fig. 34; Fig. 8A is a perspective view of the third
embodi-  Fig. 36 is a block diagram for explaining the syn- ment;
40      chronizing process to determine image writing Fig. 8B is a
perspective view of the main section  timings for photo sensitive drums
shown in Fig. In the third embodiment,                           34; Fig.
8C is a cross sectional view of the main sec-  Fig. 37 is an Internal
circuit diagram for explaining tion in the third embodiment
a constitution of a sync circuit shown In Fig. 36; Figs. 9 to 11 show other
embodiments;      45      Fig. 38 is a block diagram for explaining a
circuit Figs. 12A, 12B, 12C, and 12D are explanatory di-  to decide the
Image writing timing; agrams showing each image aberration;
Fig. 39 is a block diagram for explaining the syn- Figs. 13A, 13B, and 13C
are explanatory dia-       chronizing process to decide image writing tim-
grams of each Image aberration due to the posi-    ings for the photo
sensitive drums shown in Fig. tional deviation of an optical scan device;
50    34; Figs. 14A, 14B, and 14C are explanatory dia-       Figs. 40A and
40B are internal circuit diagrams grams of each image aberration due to the
axial    for explaining a constitution of a synchronizing deviation of a
photo sensitive drum;               circuit shown in Fig. 39; Fig. 15 is an
explanatory diagram showing a dif-   Fig. 41 is a timing chart for
explaining the opera- ference of a length of optical path;       55
tions in Figs. 40A and 40B; Fig. 16 is an explanatory diagram showing a
mag-   Fig. 42 is a diagrammatical view for explaining nification
difference due to the optical path      mark areas of registration mark
images which are length difference;
transferred to a conveying belt shown in Fig. 34 3    



5                   EP0478005B1                     6 and their image
forming positions;              age, such a positional deviation appears as
a differ- Fig. 43 is a circuit diagram for explaining an ex-  ence of
oolortone. Further, when the positional devia- ample of a laser driver
shown in Fig. 39;       tion is large, it appears as a chromatic
aberration. Fig.44 is a block diagram forexplaining an exam-  Thus, the
image quality is remarkably deteriorated. pie of a registration correction
processing circuit;   5  As the kinds of positional deviations of the
trans- Fig. 45 is a diagrammatical viewforexplaining the  fer images which
occur in this apparatus, as shown kind of registration difference;
in Figs. 12A, 12B, 12C, and 12D, there are: the posi- Fig. 46 is a plan
view for explaining the registra-  tional deviation (top margin) in the
conveying direc- tion difference detecting operation;            tion (the
direction of A in the diagram) of the transfer Fig. 47 is a diagrammatical
view for explaining the   10   material S (Fig. 12A); the positional
deviation (left center to registration mark Image data;         margin) In
the scan direction (the direction of B per- Fig. 48 is a block diagram for
explaining a consti-  pendicular to the direction of A in the diagram)
(Fig. tution of a memory writing control circuit In   12B); the inclination
deviation in the oblique direction rightileft Image data memory units shown
In Fig.  (Fig. 12C); and the deviation of the magnification dif- 44;
15  ference (Fig. 12D). Actually, these four kinds of devia- Fig. 49 is a
diagrammatical view for explaining a  tions are multiplexed and appear as
an image aber- detection area which is detected by a mark detec-  ration.
tor shown In Fig.44;                               The main causes of the
above image aberration Fig. 50 Is a flowchart for explaining an example
are as follows. In the case of the top margin of Fig. of a registration
mark image forming processing   20  12A, a deviation of the image writing
times in each im- procedure according to the invention; and       age
forming station is the main cause. In the case of Fig. 51 is a plan view
for explaining an example  the left margin of Fig. 12B, a deviation of the
writing of a registration mark image transfer for explain-  timing of each
image in each image forming station, Ing another embodiment of the
invention.        that is, the scan start timings in one scan line is the
25   main cause. In the case of the inclination deviation in DETAILED
DESCRIPTION OF THE PREFERRED              the oblique direction of Fig.
12C, an attaching angle EMBODIMENTS
deviation [eerr] (formed In accordance with the order of Figs. 13A, 13B,
and 13C) of the scan optical system Prior to explaining an embodiment of
the present  or an angle deviation [err] (formed in accordance with
invention in detail, a structure of a conventional ap-  3o  the order of
Figs. 14A, 14B, and 14C) of a rotary axis paratus to which the invention
can be applied and a  of the photo sensitive drum is the main cause. In the
positional deviation which may occur In such an ap-  case of the deviation
by the magnification difference paratus will be described hereinbelow with
reference  of Fig. 12D, a deviation (2 x [err] of the length of the to
Figs.11 to 16.                                  scan line due to a
difference AL of the optical path Fig. 11 is a schematic diagram showing an
image   35  length from the scan optical system to the photo sen- forming
apparatus of the 4-drum full color type. In the  sitive drum in each image
forming station is the main diagram, reference numerals 101C, 101 M, 101Y,
and  cause (Figs. 15 and 16). IOIBK denote image forming stations to form
images    To eliminate the foregoing four kinds of devia- of the colors of
cyan, magenta, yellow, and black, re-  tions, with respect to the top
margin and left margin, spectively. The Image forming stations 101C, I01M,
40  the timings for the light beam scan are electrically ad- I 01Y, and 101
BK have photo sensitive drums 102C,  justed, thereby correcting the
deviations. With regard 102M, 102Y, and 102BK, optical scanning means
to the inclination deviation and magnification differ- 103C, 103M, 103Y,
and 103BK, developers, and       ence deviation, when the optical scanning
means and cleaners. These image forming stations sequentially  photo
sensitive drums are assembled into the appa- transfer images 31C, 31M, 31Y,
and 31BK of cyan,  45  ratus their positions are
carefullyaccuratelyadjusted magenta, yellow, and black onto a transfer
material S  and attached so as not to cause the deviations of the which is
moved in the direction of an arrow A by a  attaching positions and
attaching angles. That is, the transfer belt 106, thereby forming a color
image.  inclination deviation and magnification difference de- In the
apparatus having a plurality of Image form-  viation which vary depending
on the attaching posi- ing stations, Images of different colors are sequen-
50  tions, angles, and the like of the optical scanning tially transferred
onto the same surface of the same  means (scanner or the like) and the
photo sensitive transfer material S. Therefore, when the position of  drum
are adjusted by changing the attaching posi- the transfer image in each
image forming station is  tions or angles of the optical scanning means
(scan- deviated from the Ideal position, for example, in the  ner), photo
sensitive drum, or reflecting mirror in the case of a multicolor image,
this positional deviation   55  light beam optical path. results in a
deviation of the Interval between the im-  However, in such a conventional
apparatus, al- ages of the different colors or results In an overlap
though the top margin and left margin which can be thereof. On the other
hand, in the case of a color im-  electrically adjusted can be almost
completely elimin- 4    



7                   EP 0 478 005 B1                 8 ated, It is difficult
to adjust the inclination deviation  and 35 to detect the position of the
image are formed and the magnification difference deviation which de-  on
the transfer belt 6a at regular intervals for every pend on the adjustment
of the attaching positions of  color by the electrophotographic process
separately the optical scanning means (scanners), photo sensi-  from the
Image which is formed on the transfer ma- tive drums, or the reflecting
mirrors in the light beam    5   terial S. In this embodiment, the
cross-shaped regis- optical path. There Is a problem such that It takes
tration marks are used as shown in Fig. 1. Reference much labors for such
adjustment.                   numerals 14 and 15 denote sensors to read the
reg- Further, the stability of the positional deviation of  istration
marks. In general, a CCD is used as the sen- images can be mentioned as a
very significant prob-  sor. The CCD is the linear sensor to convert the
photo lem. Namely, a positional deviation occurs by a fine   10  signal
Into the electric signal and Is generally used in fluctuation due to the
running stability (snaking, one-  a facsimile apparatus or the like and is
similar to the sided motion) of the transfer belt as a moving object,
well-known image reading sensor. The chromatic positional reproducibility
in the attachment or detach-  aberrations of the registration marks 34 and
35 ment of the photo sensitive drum, Instabilities of the  formed on the
transfer belt 6a are read by the CCDs top margin and left margin in the
case ofa laser beam   15  14 and 15 through lamps 16 and 17 and condensor
printer, and the like. Thus, the picture quality is largely  lenses 18 and
19 arranged on the downstream side Influenced by this positional deviation.
than the final station. These chromatic aberrations With respectto the
relations among the main unit,  are corrected by a feedback control, which
will be ex- optical system, photo sensitive drums, and the like  plained
hereinlater. which have once been adjusted when the main unit  20  As shown
in Fig. 2, In each of the scan optical de- was installed, for example, the
complicated difficult  vices 3C, 3M, 3Y, and 3BK, an [err] lens 20, a
polygon readjustments are needed due to a slight distortion or  mirror 21,
and a laser light source 22 are arranged at the like which Is caused when
the main unit is moved  predetermined positions in an optical box 23. A
light to another floor.                                  beam L irradiated
from the laser light source 22 is re- On the other hand, in an apparatus
for extremely  25  flected and scanned by the polygon mirror 21 and is
accurately forming an image as compared with such  emitted from an opening
portion 23a of the optical a conventional electrophotographic recording
appa-  box 23 through the fO lens 20. On the other hand, a ratus, a
positional deviation of the frame of the main  first reflecting mirror24a
and a second reflecting mir- unit due to the thermal expansion or
contraction by  ror 24b are attached to a reflector 24 serving as light the
ambient temperature and a positional deviation   30  reflecting meansso as
to face almost perpendicularly due to a time-dependent change or the like
are also  each other. The reflector 24 is arranged above the large
problems.                                    optical box 23 and fixed to a
main unit (not shown) of An image forming apparatus which can solve     the
apparatus such that the first reflecting mirror 24a such problems will now
be explained hereinbelow.   Is located over the opening portion 23a. The
light Fig. I is a constitutional diagram showing an im-  35  beam Lemitted
from the optical box 23 is transmitted age forming apparatus of the 4-drum
full color type In  through the first and second reflecting mirrors 24a the
embodiment. In the diagram, IC, IM, IY, and IBK  and 24b in accordance with
this order and reaches denote photo sensitive drums in the image forming
onto the photo sensitive drum 1. The attaching posi- stations having
developers (toners) of the respective  tion of the reflector 24 can be
Independently adjusted colors of cyan, magenta, yellow, and black. These
40  in the directions of arrows a and b to the apparatus photo sensitive
drums rotate in the directions Indicat-  main unit As adjusting means for
performing these ed by arrows in the diagram. Primary charging devic-
adjustments, actuators 27, 28, and 29 such as linear es to uniformly charge
the surfaces of the drums,  stepping actuators orthe like having stepping
motors scan optical devices 3C, 3M, 3Y, and 3BK serving as  as drive
sources which rectilinearly move in a step- image writing means (latent
image forming means),  45  wise manner are provided. developing devices to
develop the latent images by     In a linear stepping actuator used in this
embodi- the toners, cleaners, and transfer charging devices  ment, an
output axis of the stepping motor is rectili- are respectively arranged
around the photo sensitive  nearly moved. This actuator has a structure
such that drums IC, 1 M, IY, and I BK. On the other hand, the  trapezoidal
screws are formed in the motor rotor and transfer material S is supported
on a transfer belt 6a   50  for the output axis. In general, such an
actuator is and conveyed in the direction of an arrow A. In each  used to
feed the head in the case of a floppy disk or image forming station, the
toner images of the re-  thelike.Ontheotherhand,asanothersystemsimilar
spective colors are sequentially transferred onto the  to this structure, a
lead screw shaft (a screw Is formed transfer material S, therebyforming a
color image. Af-  on the shaft) is used as an axis of the stepping motor
ter completion of this transfer process, the image is  55   and a movable
memberon which a screw correspond- fixed by a fixing device and,
thereafter, the transfer  ing to that screw shaft is formed is used,
thereby ena- material S is ejected out onto a tray.             bling the
similar actuator function to be realized. On the other hand, Image
registration marks 34     For example, assuming that the screw formed on 5



9                   EP0478005B1                     10 the lead screw is
set to 4P0.5 (the nominal diameter   The actual method of reading the
registration is 4 mm and the pitch is 0.5 mm) and the step angle  marks and
feedback system will now be described in of the stepping motor is 48
steps/round, the feed  detail hereinbelow with respect to a cyan image as
an amount can be controlled with the accuracy of S =  example. 0.5/48 =
10.42 [err]/steps as an advance amount S of   5  Fig. 4 shows a block
diagram of a registration the output unit.
mark detecting unit and a unit to perform the feed- In this specification,
these devices are all refer-  back control to each station after detection
of the reg- red to as actuators. By driving the actuator 27 in the
istration marks. direction of [err] as the emitting direction of the light
Fig. 5 shows an example for reading the registra- beam L from the scan
optical device, the reflector 24   10  tion marks written in the state in
which the foregoing Is moved in almost parallel in the direction of a. By
re-  inclination of the scan lines and the magnification dif- ducing the
optical path length until the photosensitive  ference occur. drum I and by
driving the actuator 27 in the direction  CCDs 1 and 2 are used as the
sensors 14 and 15 of a2, the optical path length can be adjusted to be  to
read the registration marks 34 and 35. Since the long. By adjusting the
optical path length in this man-  15  outputs of the CCDs I and 2 converted
into the elec- ner, a length of scan line on the photo sensitive drum  tric
signals are set to very low signal levels, they are of the light beam L
having a predetermined spreading  amplified by amplifiers A, thereby
obtaining electric angle can be changed, e.g., from [err] as shown  signals
CCD1 P and CCD2P corresponding to the ac- in Fig. 3A.
curate positions of the registration marks by binariza- On the other hand,
by simultaneously driving the   20  tion circuits 50 and 51. The CCDs I and
2 are attach- actuators 28 and 29 In the same direction, e.g., in the  ed
to the predetermined positions of reference lines direction of [err] the
reflector 24 is moved in parallel in  (or positions) 1 and 2 corresponding
to the positions the direction of b which is almost perpendicularto the
atwhich the registration marks are previouslywritten, direction of [er]
Thus, the scan line [err] In Fig. 3B can  respectively. Further, the CCDs 1
and 2 are arranged be moved in parallel to the position of a scan line
[err]  25  at positions in a manner such that when the registra- When
either one of the actuators 28 and 29 is moved,  tion marks are accurately
formed at the normal posi- orwhen the actuators are driven in the opposite
direc-  tions without the scan line inclination and magnifica- tions in a
manner such that the actuator 28 s moved  tion difference for the writing
start reference posi- in the direction of [err] and the actuator 29 is
moved In  tions, the centers of the marks can be read bythe cen- the
direction of b2, the angle of inclination of the scan   30  tral pixels of
the CCDs I and 2. On the other hand, line [err] in Fig. 3C can be changed
as shown by a scan  the directions of the CCDs 1 and 2 are also set such
line [err]                                           that the main scan
start positions (left margins) of the As mentioned above, the reflector 24
in which a  CCDs are started from the reference lines I and 2. pair of
reflecting mirrors are almost perpendicularly  Fig. 5 shows examples in the
case I B where both assembled is arranged in the light beam optical path
35  of a magnification difference B and a left margin de- from the scan
optical device to the photo sensitive  viation Aoccur and the case lA where
the registration drum. The position of the reflector 24 is adjusted by
marks are normally written. Fig. 5 also shows the the actuator 27 or by the
actuators 28 and 29. Thus,  positional relation between the CCDs I and 2.
In Fig. the optical path length or optical beam scanning pos-  5, lAdenotes
an output indicative of a locus when the ition can be Independently
adjusted. That is, by mov-  40  registration mark is written at the normal
position of ing the reflector 24 having the pair of reflecting mir-  a
raster beam 7 and I B represents an output indica- rors arranged like a /\
shape in the direction of a, only  tive of a locus in the case where the
raster beam 7 is the optical path length of the light beam L can be cor-
short and the deviation occurs. rected without changing the position of the
scan line  In the case 1A, P denotes a position indicative of formed on the
photo sensitive drum. In addition, by   45  the center of the scan of the
light flux which is scan- moving the reflector24 in the direction of b, the
image  ned by reflecting a laser beam emitted from the laser forming
position and angle on the photo sensitive  light source 22 by the polygon
mirror 21. In the case drum can be corrected without changing the optical
of 1 B, a position P' is deviated by only the distance A path length of the
light beam L.                   in the height direction H (shown in Fig. 1)
and by only In this embodiment, the 4-drum color printer has  50  the
distance B in the lateral direction T (shown in Fig. the reflector and the
means for adjusting the position  1) from the normal position P. of the
reflector. The inclination of the scan line on the  Reference numerals 3A
and 3B denote output photo sensitive drum, magnification difference
waveforms after the binarization of the CCDs I and based on the optical
path length, and top margin and  2 when the registration marks 34 and 35 on
both left margin are independently corrected for every im-  55  sides are
read after they were written as shown at 1A age forming means, thereby
eliminating the chromat-  and 1B. Since the output 3Aobtained by 1A relates
to ic aberration among the toners which are sequentially  the normal
position, the outputs of the CCDs 1 and 2 transferred to the transfer
material S.            are derived as the image signals of the registration
6    



11                 EP 0 478 005 B1                12 marks at the time
positions of to before and after a  to by comparators [err]   The
difference [err] main scan start position (hereinafter, referred to as a
between the [err] becomes [err] = 0. The difference CDHSYNC). However, as
shown at 3B, in the case of  [err] between the t2 and to becomes At2 = -1.
In accor- the registration marks written at the deviated position  dance
with the values of [err] and At2, the optimum as shown at 1B, the image
signals of the registration   5   movement control value of the actuator 27
to control marks are derived at the normal position on the side  the
magnification difference is selected and output of the CCD I and at the
inside position than the nor-  as the first control amount from an ROM 2
(68) in mal position on the side of the CCD 2, .e., at a time  which the
magnification movement amounts and left of [err] shorter than [err]  Thus,
when to Is longer than [err] the  margin movement amounts are previously
set. Fur- magnification is small. On the other hand, when the   10  ther,
the left margin movement amountas the second magnification is adjusted to
the normal value, it can  control amount is also selected and output as
DELAY be predicted that the left margin is also deviated from  (CH). a
reference position 2A to a position 2B.            Therefore, due to this
correction, the magnifica- In Fig. 4, a method of detecting the
magnification  tion difference and the left margin deviation can be
difference and left margin deviation amount and a   15  corrected to the
normal position. By also repeating method of correcting them will now be
described fur-  these series of operations with regard to the registra-
ther in detail with reference to a timing chart of Fig.  tion marks of
magenta, yellow, and black which are 6.
subsequently detected, the corrections of all of the One main scan period
signal CDHSYNC is given  image forming stations are performed. For this
selec- from a CDHSYNC generator 70 to the CCDs I and 2.  20  tion, station
select signals are input to E terminals of The outputs thereof can be
converted into the Image  the counters 2 (62) and 3 (63) and to an S
terminal of signals at this period. The registration marks 34 and  the ROM
2 (66). 35 are sequentially read by the CCDs I and 2 in ac-  The correction
of the inclination amount of the cordance with the order of the CDHSYNC
signals (3),  scan line will now be described. [err] , and [err] . The
resultant signal outputs are set to  25  In the cycle of CDHSYNC of (2),
the CCD I reads CCDIP and CCD2P in Fig. 6. In the cycle of the   the
registration mark 34, so that the CCD1 P is de- CDHSYNC of , no
registration mark is read by both  rived. The CDHSYNC signal is then erased
by an ex- of the CCDs, so that no image signal Is derived. Next,  clusive
OR (52) of EXI, so that a START1 signal is de- in the cycle of the CDHSYNC
of 2), the Image signal  rived. By Inputting this signal to the START
signal ter- of CCD1 P is obtained at the position of [err] as an output  30
minal of the counter 1, the counting of the CDHSYNC on the side of the CCD
1. As mentioned in the exam-  signal input to the CLOCK terminal Is
started. Next, in ple of Fig. 5, the time [err] is equal to the time of to
at a  the cycle of CDHSYNC of [err]  the CCD 2 reads the predetermined
position.                          registration mark 35, thereby obtaining
the signal Further, in the cycle of the CDHSYNC of [err]  the  CCD2R
Similarly to the above, a STOP 2 signal is de- image signal of CCD2P is
obtained at the position of  35  rived by an exclusive OR (53) of EX2. By
inputting this t2 as an output of the CCD 2. As explained in the ex-
signal to the STOP terminal of the counter 1, the ample of Fig. 5, the time
t2 is shorter than the time to.  counting of the CDHSYNC is stopped.
Therefore, the The times [err] and [err] are measured by a counter 2 (62)
numerical value of CDHSYNC, i.e., an inclination and a counter 3 (83). The
counters 62 and 63 have  amount N of scan line is obtained as an output of
the CLOCK terminals. A clock X1 CLOCK is inputto these  40  counter 1. In
this embodiment, N = 1. In accordance terminals. Afrequency of the dock X1
CLOCK Is pre-  with this deviation amount, the optimum control val- ferably
set to a high frequency because a deviation  ues of the actuators 28 and 29
to move the scan line amount is checked on the basis of this frequency. A
in the designated direction are selected from an ROM CDHSYNC signal from
the generator 70 is Input to  1 (55) In which control values are previously
stored. START signal terminals of a counter 1 (54) and the   45  The
station is designated by the selector, thereby counter 2 (62). On the other
hand, the output signal  driving the actuators 28 and 29. Therefore, by
this CCD1 P is input to a STOP signal terminal of the coun-  correction,
the Inclination amount of scan line is cor- ter2 (62). The output signal
CCD2P is inputto a STOP  rected and the scan line is moved to the normal
pos- signal terminal of the counter 3 (63). Therefore, the  Ition. By
repeating these series of operations with re- counter 2 starts counting the
clock frequency X1 in re-  50  gard to the subsequent registration marks of
magen- sponse to the CDHSYNC and stops the counting op-  ta, yellow, and
black, the correction of all of the sta- eration when the image signal
CCD1P is input The  tions is executed. For this selection, a station select
count value is obtained as an output [err] The counter  signal is input to
the E terminal of the counter 1. 3 starts counting the clock frequency
[err] in response  The correction of the top margin deviation will to the
CDHSYNC and stops the counting operation  55  now be described. when the
image signal CCD2P is input. The countval-  AVSYNC-C counter (57) detects
the position of ue is derived asan outputt2. Thevalues oftheoutputs  the
registration mark which is first written by the first [err]  obtained are
compared with a central value  station. By inputting a timing signal by
which the reg- 7    



13                 EP 0 478 005 B1                14 istration mark was
written to the START terminal, the  the emitting direction of the light
beam L from the counting of the CDHSYNC input to the CLK terminal  scan
optical device, the optical box 23 is moved al- Is started. This signal is
not limited to the CDHSYNC.  most in parallel along an axis e in the
direction of a. If afurtherhigh differentfrequencysignal isused, the  Thus,
the optical path length until a photosensitive resolution can be further
improved. By stopping the   5   drum I can be reduced. On the other hand,
by driving operation by the START signal of the registration  the actuator
40 In the direction of a2, the optical path mark which has first been read
by the CCD 1, the  length can be adjusted to a long length. In this man-
counting of the CDHSYNC is stopped. A count value  ner, the magnification
difference can be corrected C' of the counter 57 Is input to an ROM 3 (81).
In the  similarly to the embodiment 1. ROM 3, the value C' is compared with
the value ob-  10  On the other hand, by driving the actuator 41, the
tained when the registration mark is written at a pre-  optical box 23 is
moved around the axis e as a rota- determined position. The difference
amount obtained  tional center, so that the inclination amount of scan is
selected and output from the ROM 3. Thus, a top  line can be adjusted.
margin control signal of DELAY (CV) Is output from  As mentioned above, the
foregoing chromatic the ROM 3. Thus, due to this correction, the top mar-
15  aberration amount can be also corrected by correct- gin deviation is
corrected and the top margin is moved  ing the position of the scan optical
device itself. All of to the normal position. By also repeating these
series  the feedback control of the correction amounts to the of operations
with respecttothe subsequent registra-  actuators 40 and 41 by reading the
registration tion marks of magenta, yellow, and black, the correc-  marks,
the reading system and the like are the same tion of all of the stations is
executed. In the operation   20  as those explained in the embodiment 1. of
each of VSYNC counters (57, 58,59, and 60), con-.  Fig. 8A shows an example
of an arrangement, in trol signals are obviously needed so as notto stop
the  which the inclination of scan line, magnification dif- operations by
the registration mark signal at the un-  ference, and the like of the
chromatic aberration men- ncessary position, although not shown, because
the  tioned above can be corrected by the position moving registration
marks are continuously detected. On the  25  means of the image holding
device (i.e., the photo other hand, even if the control value selected from
the  sensitive drum). The mechanism of the position mov- ROM 3 is used as
the control values for the actuators  Ing means will now be described
hereinbelow. 28 and 29, the top margin deviation can be also like-  In Fig.
8A, reference numerals 10C, 10M, 10Y, wise corrected.
and 1 0BK denote flanges fixed to both end portions By the combination of
the operations mentioned  3o  of the photo sensitive drums 1 C, I M, 1Y,
and I BK, re- above, the image having various chromatic aberra-
spectively. These flanges are axiallysupported by ax- tions can be
automatically promptly corrected.   ial supporting devices 11C, 11M, 11Y,
and 11BK On the other hand, after the registration marks  shown In Fig. 8B.
These axial supporting devices are formed on the transfer belt passed
through the CCD  fixed to supporting members corresponding to the reading
unit, they are cleaned by a belt cleaning de-  35  photo sensitive drums.
The photo sensitive drums are vice such as a cleaning blade 7 shown in,
e.g., Fig. 1,  driven by a drive propagating mechanism  (not thereby
enabling the next registration marks to be  shown). written.
Figs. 8B and 8C are detailed diagrams of an axial supporting device 11. In
these diagrams, an axis 10a [Embodiment 2]                               40
of each flange 10 is supported by a bearing 601. The bearing 601 is
supported in an inner casing 604 so as Figs. 7A and 7B show the second
embodiment of  to be movable in the directions of arrows A by a guide the
present invention. In this embodiment, the inclin-  groove (not shown). The
bearing 601 is urged to a ation of scan line of the chromatic aberration,
magni-  spring 602 by an actuator 603. The inner casing 604 fication
difference, and the like mentioned above can  45  is also supported to an
outer casing 607 so as to be be corrected by position moving means. The
attach-  movable by a guide groove (not shown) in the direc- ing position
of the position moving means can be ad-  tions of arrows B which are
perpendicular to the direc- justed for the apparatus main unit The position
mov-  tions of the arrows A. The Inner casing 604 is urged Ing means is
attached to the optical box 23 (the box  to a spring 605 by an actuator
608. In this case, the in which the f lens 20, polygon mirror 21, and laser
50  linear stepping actuators or the like are preferably light source 22
are integrally assembled) serving as  used as the actuators 603 and 606 as
explained in the the scan optical device (i.e., the scanner). The mech-
foregoing embodiment. anism of the position moving means will now be ex-
The axial supporting device 11 is attached by set- plained hereinbelow.
ting the A direction to the horizontal direction and the In Figs. 7Aand 7B,
reference numerals 40 and 41  55   B direction to the vertical direction as
shown In, e.g., denote stepping motors or actuators such as linear  Fig.
8A. Afront side actuator 606a and a rearside ac- stepping actuators
described in the embodiment 1.  tuator 606b are simultaneously driven in
the same di- By driving the actuator40 in the direction of [err] as
rection, i.e., in the B direction. Thus, the photo sensi- 8    



15                 EP 0 478 005 B1                 16 tive drum 1 is moved
almost in parallel with the emit-  Further, the cleaning means for cleaning
the reg- ting direction of the light beam Lfrom the scan optical  istration
marks written on the belt is not limited to the device and the optical path
length is changed. In this  cleaning blade system used in the embodiments.
If manner, the magnification difference can be correct-  the fur brush
system or air attracting system is used, ed.
5   the registration marks can be more effectively On the other hand, in
the case of driving either  cleaned. one of the actuators 603a and 603b, or
by driving the  Further, as the number of sensors such as CCDs actuators
603a and 603b in the opposite directions,  which are used to read the
image, it has been set to the Inclination amount of scan line can be
corrected.  two in the embodiments. Namely, the image is read Further, by
simultaneously driving the actuators  10  by the two front side and
rearside sensors. However, 603a and 603b In the same direction, this
results In  if threeorfoursensors are used, the image aberration the
parallel movement of the scan line. That is, the top  can be further
accurately detected. margin can be also adjusted.
The embodiments have been constituted and As mentioned above, even by the
correction of  functioned as explained above. By providing the de- the
position of the photo sensitive drum Itself, the   15  tecting means for
detecting the marks for detection of foregoing chromatic aberration amount
can be also  the positional deviation and the correcting means for
corrected. All of the feedback control of the correction  correcting a
plurality of positional deviation elements amounts to the actuators 603 and
606 by reading the  on the basis of the marks detected, the positional de-
registration marks, the reading system and the like  viations among a
plurality of images on the transfer are the same as those explained In the
embodiment  20  material can be fairly easily eliminated. Thus, there Is 1.
an advantage such that the Image of a very high qual- The foregoing system
can be also applied to other  ity can be formed. image forming apparatuses
such as Image forming       In the next embodiment, there will be explained
apparatus having an intermediate transfer device 10  an image forming
apparatus in which the registration as shown in Fig. 9, an Image forming
device having a   25  mark 34shown in Fig. 1 is continuouslytransferredsi-
roll paper 11 as a transfer material as shown in Fig.  multaneously with
the image transfer, this registra- 10, and the like. In the case of Fig. 9,
registration  tion mark is always monitored during the image for- marks are
formed on the Intermediate transfer device  mation to measure a
misregistration amount, and the 10 or transfer material S. In the case of
Fig. 10, reg-  image formation Is corrected on the basis of the mis-
istration marks are formed on the roll paper 11.  30  registration amount,
so that the image in which not On the other hand, the invention is not
limited to  only the edge portions but also the intermediate and the 4-drum
color printer but can be also applied to a  rear edge portions are stable
can be formed. multicolor image forming apparatus of, e.g., two or   Fig.
17 shows a perspective viewof a color printer three colors and to a
multiimage forming apparatus.  of the type in which photo sensitive drums
are ar- Further, the first embodiment has been descri-  35  ranged in
parallel. bed with respect to the case where the reflector hav-  Reference
numerals 201Y, 201M, and 201C de- ing the reflecting mirrors arranged like
a /\ shape is  note photo sensitive drums to form images of yellow, used as
an optical system to specify the optical path  magenta, and cyan. A motor
203 drives worm wheels of the light beam L. However, the invention Is not
lim-  202Y, 202M, and 202C through worms 204Y, 204M, ited to this
structure. The attaching positions and an-  40  and 204C, so that the photo
sensitive drums and gles of the reflecting mirrors and the number of re-
worm wheels are integrally driven in the directions of flecting mirrors can
be arbitrarily set. It is also possi-  arrows 205Y, 205M, and 205C in Fig.
17. Optical ble to use a pair of reflecting mirrors which are inte-  boxes
206Y, 206M, and 206C having therein laser grally formed like an L shape.
light sources and polygon scanners emit raster On the other hand, each of
the foregoing embodi-  45  beams 207Y, 207M, and 207C of laser beams,
there- ments has been described with regard tothe example  by exposing the
photo sensitive drums, 201Y, 201 M, in which the linear stepping actuators
are used as the  and 201C, respectively. actuators. However,
itisalsopossibletouseotherde-     Well-known Carlson processes are arranged
vices capable of accomplishing the similar function  around the photo
sensitive drums 201Y, 201 M, and such as ordinary stepping motor having a
screwed   50  201C and they are omitted in this diagram. shaft, cam, linear
motor, and the like.               An intermediate transfer belt 208
arranged under On the other hand, the registration marks can be  the photo
sensitive drums 201Y, 201 M, and 201C is formed at any positions on a
moving object if they can  wound around rollers 209 and 210 and conveyed In
be formed by the electrophotographic recording sys-  the direction of an
arrow 211. The Y, M, and C images tem. In addition, the shape of the
registration marks  55  (by combining these images, a color image to be re-
is not limited to the cross shape used in the embodi-  produced is
obtained) formed on these drums by the ments but can be set to an arbitrary
shape by which  Carlson processes are successively overlappingly the
foregoing Image aberration can be detected.   transferred onto the
intermediate transfer belt 208 by 9    
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method or pressure transfer meth-  regarding yellow (Y) (the same shall
apply hereinbe- od. These images are further transferred again onto  low)
Is calculated by a program counter PC(YV) from a transfer paper 212 between
a pairof rollers 210 and  the BD(Y) and TOP(Y) signals and the value of the
213 with a predetermined pressure, so that color im-  margin register
MR(YV) and output at a desired tim- ages (233a, 233b, 233c, ...) are
derived. One- ortwo-   5   ing. In a mannersimilarto the above, the
vertical sync dimensional image pickup devices 214 and 215 serv-  signals
V-SYNC-M and V-SYNC-C regarding magen- ing as the position detecting means
In the invention  ta (M) and cyan (C) and the horizontal sync signal H-
consist of CCDs, MOSs, or the like. In association  SYNC-Y with respect toY
(the same shall apply here- with the movement of the belt 208, these Image
pick-  inafter), and the H-SYNC-M and H-SYNC-C signals up devices read
registration marks (216Y, 217Y, etc.)  10  of M and C are derived. The
images of the respective formed on both sides of the belt 208 through
lenses  colors are overlappingly formed at the same image 218 and 219
around image pickup points 214a and  position on the conveying belt 208.
215a as centers. Registration marks 216Y, 216M,      Fig. 19 is a diagram
showing an adjusting method 216C, 217, 217M, and 217C are formed on the
belt  of one optical box 206 of each color (the same shall 208
simultaneously with the formation of the Images  15  apply to the other
colors). 233a, 233b, and 233c.                                An optical
path adjusting motor 220 consists of a The optical boxes 206Y, 206M, and
208C have   pulse motor and Is fixed to a stay 223 which is inte- motors to
control the positions, respectively. Motors  grally formed with theframe of
the main body. Acollar 220Y, 220M, and 220C to adjust the optical path
224a is fitted Into holes 225 and 228 formed at the lengths among those
motors change the optical path  20  edges of the optical box 206. A stopper
224b is inte- lengths (e.g., 221 C) from the laserlightsources of the
grally attached to the bottom edge of the collar 224a, optical boxes 208 to
the drums of the laser beams.  thereby supporting the optical box 206 from
the bot- Motors 222Y, 222M, and 222C to rotate the opti-  tom. cal boxes
rotate the optical boxes 206 around the ro-  A rotation stopper 224c Is
integrally attached at tary shafts of the motors 220Y, 220M, and 220C as
25  the intermediate position of the collar 224a and fitted rotational
centers, thereby rotating, for Instance, the  into a hole 227 formed in the
stay 223. Since the hole raster beam 207C In the directions of arrows 223.
227 Is longer than the height of the collar 224a, the Fig. 18 shows a part
of circuits to produce a hor-  hole 227 allows the vertical movement
thereof, while izontal sync (H-SYNC) signal and a vertical sync (V-
preventing the rotation of the collar 224a. SYNC) signal of each color.
30      Amale screw is formed on a shaft 220b of the mo- Fig. 18 shows fine
adjusting circuits of the H-  tor 220. Afemale screw is formed on the Inner
periph- SYNC and V-SYNC signals regarding yellow (Y), ma-  ery of the
collar 224a. The shaft 220b is screwed into genta (M), and cyan (C). The
signals which are input  the collar 224a. Assuming that both of these
screws to these circuits are obtained from a sequence con-  are the right
handed screws, by rotating the shaft troller (Japanese Unexamined Patent
Publication  35  220b In the direction of an arrow 228, the optical box
(Kokai) No. 59-163971 corresponding to U.S.P. No.  206 ascends. By rotating
the shaft 220b in the direc- 4,880,077) consisting of a well-known circuit
arrange-  tion opposite to the arrow228, the optical box 206 de- ment.
scends. Thus, an optical path length 221 changes and TOP(Y), TOP(M), and
TOP(C) signals indicative  an Image size 229 also changes. of the rough
vertical timings (the image forming tim-  40  On the other hand, a pulse
motor 222 is fixed to ings in the conveying direction of the belt) of each
col-  a stay 230. A tension coil spring 231 is attached be- or and BD(Y),
BD(M), and BD(C) signals representa-  tween the stay 230 and the optical
box 206. A female tive of the rough horizontal timings (the image form-
screw is formed on a rotor 222c of the motor 222. A ing timings in the
direction perpendicular to the con-  shaft 222b on which a male screw is
formed is veying direction of the belt) of each color are input to  45
screwed onto the rotor 222c. By rotating the rotor the fine adjusting
circuits from the sequence control-  222c of the motor 222, the shaft 222b
is moved for- ler.                                             ward or
backward. Further, DELAY(YV), DELAY(MV), and DE-           Abase end
oftheshaft222b isfixedtothe optical LAY(CV) signals representative of the
delay amounts  box 206, so that the optical box 206 can be swung to
befinelyadjustedwith respecttothe beltconveying  5o  around the shaft 220b
as a center by the rotation of direction are stored into margin registers
MR(YV),  the motor 222. Thus, a scan line 232 can be inclined MR(MV), and
MR(CV), respectively. In a manner sim-  to a base line of the photo
sensitive drum 201. ilar to the above, DELAY(YH), DELAY(MH), and DE-    A
method of correcting the chromatic aberration LAY(CH) signals indicative of
the delay amounts to be  will now be described with respect to a cyan
image. finely adjusted with regard to the direction perpendic-  55
Substantially the same shall apply to the other colors. ular to the belt
conveying direction are stored into  Figs. 20, 21,22, and 23 show diagrams
when the margin registers MR(YH), MR(MH), and MR(CH).     image pickup
points 214a and 215a on the belt 208 For example, the vertical sync signal
V-SYNC-Y  in Fig. 17 are seen from the top. 10    
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image233isformedon the belt 208.  angle in Fig. 19 Is settoaconstantvalue
is obtained. Cross-shaped registration marks 216 and 217 are  The movement
amount in the vertical direction of the continuously formed out of the
image area (on both  optical box 206 is calculated. On the basis of the
cal- sides of the image 233) in the belt moving direction  culated value,
the shaft 220b of the pulse motor 220 (simultaneously with the formation of
the image) by   5   is rotated in the direction of the arrow 228. In this
man- the electrophotographic method. The belt 208 is con-  ner, the image
magnification can be corrected. veyed in the direction of the arrow 211 in
the diagram.  The chromatic aberration of any type can be cor- In response
to a sequence signal from the se-  rected as explained above. The similar
correcting quence controller, the image pickup devices 214 and  methods can
be also used for the other colors. 215 pickup the registration marks 216
and 217 at the  1o  In the case where one-dimensional sensors are timings
when these registration marks should inher-  used as the image pickup
devices 214 and 215 in the ently pass through the (fixed) image pickup
points  foregoing embodiment, a constitution to detect out- 214a and 215a.
Fig. 20 shows the case where the ar-  puts of these CCD sensors and to
obtain the delay rival timings of the marks 216 and 217 to the Image
amounts DELAY(YV), DELAY(MV), and DELAY(CV) pickup points are delayed from
the ideal timings.  15  shown in Fig. 18 can be embodied by a circuit
similar Therefore, a delay amount 236 is detected from the  to that in Fig.
4 and Its description is omitted. image pickup signals of the marks at the
timings     Another embodiment of the invention is shown in when the marks
should inherently pass. On the basis  Fig. 24. of this delay amount, the
phase ofthe DELAY(CV) sig-  Fig. 24 shows an example in the case where a
nal In Fig. 18 is advanced and the value of the margin  20  continuous roll
paper 242 is used as a transfer mate- register MR(CV) is reduced, thereby
setting the tim-  rial. ing of the V-SYNC-C signal to an early point. Due
to  Although notso essentiallydifferentfromthefirst this, the chromatic
aberration can be corrected.  embodiment, it is desirable to eliminate the
registra- Fig. 21 shows the case where the Image 233 is  tion marks 216 and
217 after the images were laterally deviated for the belt 208.         25
formed. In this case, a lateral deviation amount 237 be-  Fig. 25 shows
still another embodiment of the in- tween the image pickup point 214a and
the registra-  vention. tion mark 216 is detected by the signals from the
Im-  In this embodiment, the belt 208 Is used as a con- age pickup devices.
On the basis of this lateral devia-  veying device of cut sheets 243a,
243b, and 243c. It tion amount, the value of the register MR(CH) is re-  30
Is desirable write registration marks in an area out of duced by the
DELAY(CH) signal, thereby setting the  the image forming areas ofthe
cutsheets 243a, 243b, timing of the H-SYNC-C signal to an early point.  and
243c. Thus, the lateral deviation can be corrected.        Figs. 26 and 27
show still another embodiment of Fig. 22 shows the case where the center
line of  the invention. the drum 201 c does not coincide with the optical
scan   35  These diagrams show a practical example of a line 232 but is
Inclined.                        method of supporting the drum shown in
Fig. 22. The In this case, an inclination angle [err] between the  drum 201
C is axially rotatably supported at one end registration marks 216 and 217
is detected by the sig-  by a bearing 244. The bearing 244 is pushed by a
nals from the image pickup devices. The scan line  pulse motor 245 whose
shaft Is forwardly or back- 232 is rotated in the direction of an arrow
223b by the  40  wardly moved. The bearing 244 Is stretched by a coil
amount of the detected angle 0. That is, in Fig. 19, by  spring 246 to urge
it in the direction opposite to the rotating the pulse motor 222 and moving
the shaft  pushing direction of the motor 245. This principle and 222b
backward, the center line of the drum 201c and  structure are similar to
the pulse motor 222 and coil optical scan line 232 can be made coincident.
spring 231 shown in Fig. 19. Fig. 23 shows the case where the image magni-
45  When the scan line 232 Is inclined as shown in fication is erroneous.
In Fig. 23, deviation amounts  Fig. 26, at the transfer position, a line
corresponding 238 and 239 between the image pickup points 214a  to the scan
line 232 is as shown at 232b, so that the and 215a and the registration
marks 216 and 217 are  deviation angle 0 is measured at the image pickup
detected by the signals from the image pickup devic-  position of the
registration mark. es. On the basis of these deviation amounts, the error
so  In this case, as shown in Fig. 27, by rotating the amounts of the image
magnification are obtained as  center line of the drum by the angle of
[err] by driving a ratio of a length 240 (an interval between the reg-  the
pulse motor 245, the line 232b atthe transfer pos- istration marks 216 and
217) and a length 241 (an In-  ition is accuratelysetto be
perpendiculartothe image terval between the Image pickup points 214a and
moving direction. The image registration marks are 215a).
55  set to the correct position. On the basis of the ratio obtained, a
similar trian-  Although the laser and polygon scanner have gle in which
the ratio of a height (the optical path  been used in the embodiment, the
invention is not lim- length 221) and a base (the image size 229) of a tri-
ited to them. For example, the invention can be also    21
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applied to the casewhere an original image Is formed  to a controller 315,
which will be explained herein- as shown in Japanese Examined Patent
Publication   after. Thecontroller315 alsofunctions as the correct-
(Kokoku) No. 55-6225. On the other hand, a liquid  ing means in the
embodiment and forms the correc- crystal shutter array, an LED array, or an
ion beam  tion data to correct the positional deviation, magnifi-
modulation charging device can be also used.   5   cation deviation, and
inclination of scan line of each The Invention Is not limited to the color
Image  image forming station on the basis of each registra- forming
apparatus but can be also applied to a mono-  tion mark image data which Is
output from the mark chromatic printer which requires a high accuracy.
detectors 14 and 15 and the reference registration According to the
invention, all of the distortions  mark imagedatawhich is previouslystored.
Then, the and errors of the Images formed can be always con-  10
controller 315 outputs drive commands to drivers to tinuously corrected.
Particularly, the chromatic aber-  drive actuators, which will be explained
hereinlater, ration in a color image forming apparatus can be re-  thereby
correcting the positional deviation, magnifi- markably reduced.
cation deviation, and inclination of scan line of each An explanation will
now be made with respect to  image forming staion. an embodimentto obtain
an image forming apparatus   15  The controller 315 comprises: a CPU 315a;
an in which when a positional deviation of the registra-  ROM 315b; an RAM
315c, an oscillator 315d; a coun- tion marks is detected, a predetermined
signal output  ter 31 5e; and the like. The controller 315 compares which
Is generated every image sequence of an Im-  each of the registration mark
image data which are age forming station is used as a reference detecting
output from the mark detectors 14 and 15 with the ref- timing for the
registration mark positional deviation   20  erence registration mark image
data stored in the which is detected by the detecting means, and the  ROM
315b synchronously with the output timings of positional deviation of the
image is corrected, so that  predetermined reference signals which are
generated the reference position of each registration mark Im-  every image
sequence of each Image forming sta- age which is formed by each Image
forming station  tion: these reference signals include, for instance: ro-
can be always set to a constant position and the cor-  25  tation drive
signals (registration roller rotation start recting accuracy ofthe image
positional deviation can  signals, which will be explained hereinafter) of
the be remarkably improved.                            registration rollers
302 to obtain the image edge syn- In this embodiment the correcting means
obtains  chronization among the transfer material which is the relative
difference between the output timing of a  conveyed by the conveying belt 6
and the respective predetermined reference signal which is generated   30
photo sensitive drums 16, IM, 1Y, and 1BK; a feed every image sequence of
each image forming station  start signal of paper feed rollers 305a to feed
the and the detecting timing of each registration mark Im-  transfer
material into the main unit; image writing sig- age which is successively
detected by the detecting  nals to the photo sensitive drums IC, IM, 1Y,
and means, thereby correcting the Image positional de-  1 BK; an edge
passing signal of the transfer material viationwhich is peculiartoeach
imageforming station   35  to be fed; and the like. Then, the controller
315 de- in accordance with this relative difference.       tects the
relative Image positional deviation in each Fig. 28 is a perspective view
for explaining a con-  image forming station and calculates the positional
stitution of an image forming apparatus showing the  deviation correction
amountwhich is peculiarto each foregoing embodiment. In Fig. 28, the parts
and com-  image forming station. ponents having the same functions as those
in Fig. 1   40  The positional deviation correcting process cor- are
designated by the same reference numerals and  responding to the calculated
positional deviation cor- their descriptions are omitted.
rection amount Is performed to each image forming In Fig. 28, reference
numeral 305 denotes a     station. For example, the controller 315 controls
the transfer paper which is fed into the main unit by driv-  driving
timings of the actuators, which will be ex- ing paper feed rollers 305a and
registration (resist)  45  plained hereinafter, and the timings to start
the ad- rollers 302. The transfer paper 305 is conveyed In the  justment of
the top and left margins. direction of the arrow A by a conveying belt 6
which   Registration mark images 309C, 309M, 309Y, is circulatingly
conveyed by driving conveying rollers  and 309BK are transferred to the
edge portions of the 306a and 308b. Similarly to Fig. 1, the conveying belt
conveying belt 6 at regular intervals in almost parallel 6 is conveyed in
the direction of the arrow Aat a con-  50  with the belt conveying
direction. stant velocity P (mm/sec).
Registration mark images 310C, 310M, 310Y, The conveying device is not
limited to the convey-  and 31 OBK are transferred to the edge portions of
the ing belt 6 but an intermediate transfer device, a roll  conveying belt
6 at regular intervals In almost parallel paper, cut papers, or the like
may be also used.   with the belt conveying direction as shown In the dia-
The mark detectors 14 and 15sequentially detect  55   gram. the marks
transferred at predetermined positions on    Fig. 29 is a perspective view
for explaining ar- the conveying belt 6 on the most downstream side
rangement and structure of the scan mirror and opt- and send the detected
registration mark image data  ical scan system shown in Fig. 28. In Fig.
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parts and components as those shown in Fig. 2 are  istration mark image
data (reference marks [err] and designated by the same reference numerals.
MC2 indicated by broken lines in Fig. 30) for cyan In Fig. 29, a beam scan
mirror 328c leads a laser  which are used as reference data to read are
previ- beam LB which Is scanned immediately before the im-  ously stored in
the controller 315. age area to abeam detector 329c. The beam detector   5
The controller 315 stores the registration mark 329c generates a horizontal
sync signal BDC to de-  Image data regarding the registration mark Images
termine the writing timing In the main scanning direo-  309C and 310C
(e.g., the cross-shaped marks) read tion of the photo sensitive drum I for,
e.g., cyan. By  out by the mark detectors 14 and 15 Into, e.g., an Im-
adjusting the transmission timing of the horizontal  age memory for cyan
synchronously with a predeter- sync signal BDC, the left margin can be
adjusted.    to   mined reference clock from the output timing of, for In
this embodiment the 4-drum type full color  example, the registration
roller drive signal RON, printer separately has the reflector 24 and the
actua-  thereby obtaining the central pixel position in the tor mechanism
to adjust the position of the reflector  main scanning direction and the
central pixel position 24. The Inclination of scan line and the
magnification  in the sub scanning direction. Central pixel differeno-
difference based on the optical path length differ-  15  es [err] between
the central pixels A1 and A2 ob- ence, and the top and left margins are
Individually In-  tained in the main scanning direction and the refer-
dependently corrected every Image holding device as  ence marks [err] are
derived. Further, cen- each image forming means in the photo sensitive
tral pixel differences Da and D4 between the central drums IC, 1 M, IY, and
1 BK, thereby eliminating the  pixels [err]obtained In the sub scanning
direc- chromatic aberration among the respective color to-  20  tion and
the reference marks [err] are cal- ners which are sequentially transferred
onto the   culated. transfer material S.
Thus, the controller 315 recognizes the left mar- Fig. 30 Is a block
diagram for explaining the im-  gin deviation amount as the central pixel
difference age positional deviation correcting processes by the  [err] and
also recognizes the top margin deviation controller 315 shown In Fig. 27.
In the diagram, the   25  amountasthe central pixel difference D1. Further,
the same parts and components as those shown In Fig.   controller 315
recognizes the Inclination amount of 27 are designated by the same
reference numerals.  scan line from the subtracted value [err] of the
Although the cyan image forming station has been   central pixel
differences [err] and also recogniz- described as an example for
convenience of explan-  es the magnification difference from the subtracted
ation, the similar constitution are also used with re-  30  value [err] of
the central pixel differences [err] and gard to the other colors of
magenta, yellow, and black.  [err] In this diagram, RON denotes a
registration (re-   In order to correct the left margin in accordance sist)
rollerrotation start signal (registration rollerdrive  with the central
pixel differences [err] and the signal). The signal RON Is output when the
drive of  subtracted values [err], the control- the registration (resist)
rollers 302 shown in Fig. 28 is  35  ler 315 outputs a left margin control
output DELAYC started. BDC denotes a BD signal for cyan. The signal  so as
toset off the central pixel difference [err] after the BDC is output when
the laser beam LB which Is input  BD signal BDC was input When the beam
detector through the beam scan mirror 328c is detected by the  329c detects
the laser beam LB, the image writing beam detector 329c.
timing regarding the image data for cyan stored in the For example, when
the laser beam LB from the   40  image memory is delayed, thereby
correcting the left laser light source 22 In the cyan Imageforming station
margin position to a preset position. Is detected by the beam detector
329c, the BD signal  On the other hand, with respect to the top margin BDC
is output from the beam detector 329c to the   deviation, actuators 28C and
29C are driven in accor- controller 315. By using the BD signal BDC as a
ref-  dance with the central pixel difference [err]  Atop mar- erence, the
scan of the laser beam LB to the photo  45  gin control output TC (a step
amount to set off the sensitive drum IC in the main scanning direction (the
central pixel difference [err]  to adjust the top margin to direction of
the arrow B shown In Fig. 29) is started.  the central pixel of the
reference mark MC, is output On the basis of the control program stored in
the  to a stepping motor actuator drive circuit DR. Thus, ROM 315b in the
controller 315, the registration mark  the actuators 28C and 29C move a
scan mirror 4C images 309C and 310 Care formed and transferred to  5o
forwardly and backwardly in the horizontal direction predetermined areas on
the conveying belt 6 which is  by the same distance, thereby correcting the
top mar- conveyed at a constant velocity at a predetermined  gin. timing in
response to the registration roller drive sig-  Moreover, with regard to
the inclination of scan nal RON. The transferred registration mark images
line, the actuators 28C and 29C are driven in accor- 309C and 310C are
sequentially conveyed in the di-  55   dance with the subtracted value
[err]  and an in- rection of the arrow A and read by the mark detectors
clination control output IC (a step amount to set off the 14 and 15 (shown
in Fig. 30) arranged In the down-  subtracted value [err]  is output to the
stepping stream side of the photo sensitive drum I BK. The reg-  motor
actuator drive circuit DR so as to make the in- 13    25
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clination of scan line coincide with a preset reference  In this manner, by
starting the detection of the axial line. Thus, the actuators 28C and 29C
move the  positional deviation amount of each image forming scan mirror 4C
forwardly and backwardly in the hor-  station synchronously with, e.g., the
rotation driving zontal direction by the different distances, thereby
timing of the registration rollers 302, the images of all correcting the
scan line Inclination.         5   of the colors can be corrected without
any distortion On the other hand, with regard to the magnifica-  as
compared with the conventional correction such tion difference, an actuator
27C Is driven in accor-  that the registration mark positions of either one
of dance with the subtracted value [err]  and a mag-  the image forming
stations are used as reference nification control output RC (a step amount
to set off  positions. The width from the edge of the transfer pa- the
subtracted value [err]  is output to the drive   10  per to be conveyed to
the Image edge can be also set circuit DR so as to make the Image
magnification co-  to the same value In each Image forming station. The
incide with a preset magnification. Thus, the actuator  Image transfer
start positions for the transfer papers 27C vertically moves the scan
mirror 4C and adjusts  can be accurately made coincident. the optical path
length of the laser beam from the las-  The embodiment has been described
with re- er light source 22, thereby correcting the Image mag-  15  spect
to the case where the image positional devia- nification.
tion Is detected synchronously with the registration The operation of Fig.
30 will now be further de-  roller rotation start signal RON as shown in
Fig. 30. scribed with reference to Fig. 31.                 However,
asshown In Fig. 32, detecting meansforde- Fig. 31 is a timing chart for
explaining the opera-  tecting the front edge of the transfer paper, for
in- tion of Fig. 30.                              20  stance, a detecting
unit 332 consisting of a lamp 331 In the diagram, RON denotes the
registration (re-  and a photodiode is arranged between the registra- sist)
roller rotation start signal. The counting of refer-  tion (resist) rollers
302 and the photo sensitive drum ence clocks CLK which are generated from
the oscil-  IC. Thefront edge of the transfer paper 305 fed is de- lator
315d is started synchronously with the signal  tected. The detection period
of time [err] can be also de- RON. [err] denotes a detection period of time
for, e.g.,  25  termined synchronously with this detection signal. cyan and
corresponds to the time from the generation  As shown in Fig. 33, among
image writing signals of the signal RON to the time point of the count-up
of  VSYNC(C), VSYNC(M), VSYNC(Y), and VSYNC(BK) the counter 315e to count
the reference docks CLK.  in each image forming station, the image writing
sig- After the elapse of this detection period of time [err]  if  nal
VSYNC(C) is used as a reference, and detection the mark detectors 14 and 15
detect the registration   3o  periods of time[err]  of each image forming
mark Images 309C and 310C, this means that no im-  station are set. The
relative differences between the age positional deviation occurs. In other
words, the  set detection periods of time and the time intervals time
period [err] corresponds to the time interval after  until detection
timings [err]  and the Input of the registration roller rotation start
signal  t2bk (corresponding to mark detection outputs [err] RON until the
detection of the reference marks [err]  35  [err], and and [err] shown In
Fig. 30. [err] Indicates a mark de-  MOBK2) of the registration mark images
309C, 310C, tection output which is generated when the mark de-  309M,
310M, 309Y, 310y, 309BK, and 310BK which tector 14 reads the registration
mark image 309C.  are sequentially detected by the mark detectors 14 MO2
represents a mark detection outputwhich isgen-  and 15 are detected. In
this way, the positional devia- erated when the mark detector 15 detects
the regis-  40  tlon of each image forming station can be detected. tration
mark image 310C.                          The reference image writing
signal can be arbitrarily As will be understood from this diagram, for ex-
set to either one of the image writing signals ample, if the image
positional deviation occurs in the  VSYNC(C), VSYNC(M), VSYNC(Y), and
VSYNC(BK). Image forming station for cyan having the photo sen-  Further,
even when the feeding timing for the pa- sitive drum 1C, after the elapse
of the detection time   45  perfeed rollers 305a shown In Fig. 28 is set to
the ref- period [err] after the input of the signal RON, the Imag-  erence
signal of the detection period of time men- inary reference marks [err]
shown in Fig. 30  tioned above, the positional deviation of each image
cannot be detected. As shown in Fig. 31, a variation  forming station can
be also detected in a manner sim- occurs In timings when the mark detectors
14 and 15  ilar to the above. actually detect the registration mark images
309C   5o  By detecting the positional deviation by setting and 310C. To
prevent this variation, the central pixel  an arbitrary output signal as a
reference among the differences [err] shown in Fig. 30 are calculated
output signals which are generated every Image from time differences [err]
and t2 shown in Fig. 31. Acor-  forming sequence of each Image forming
station, the rection control signal to correct the Image positional
positional deviation of each Image forming station deviation from the
central pixel differences Di and  55   can be detected without a variation.
D2, for example, the top margin control output TC Is  As described above,
according to the embodi- output to the drive circuit DR. Thus, the top
margin is  ment, there is provided the correcting means for cor- corrected
and arranged to the normal position.    recting the positional deviation of
each Image forming 14    27                  EP 0 478 005 B1
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station In accordance with the relative difference be-  ceive the laser
beams to be scanned from the scan tween the output timing of a
predetermined reference  optical devices 3C, 3M, 3Y, and 3BK just before
the signal which is generated every Image forming se-  Image writing areas
and output. BD signals BDC, quence of each image forming station and the
detec-  BDM, BDY, and BDBK to determine the writing posi- tion timing of
each registration mark image which Is   5   tions In the horizontal
direction of the photo sensitive successively detected by the detecting
means.     drums 1C, 1 M, IY, and I BK to the sync circuits, which
Therefore, as compared with the method whereby the  will be explained
hereinlater. image positional deviation is detected by detecting   Transfer
sequence processes of the registration the relative difference between an
arbitrary transfer-  mark images 309C, 309M, 309Y, 309BK, 310C, red
registration mark image and another registration   10  310M, 310Y, and
310BK shown in Fig. 34 will now be mark image, a detection variation is
eliminated. The  described with reference to Figs. 35 to 37. reference
detection timing can be always set toacon-  Fig. 35 isadiagrammatical
viewforexplaining the stant timing. The amount of positional deviation can
image transfertimings on the drums IC, IM, IY, and be accurately detected
In accordance with this detec-  1 BK shown in Fig. 34. In the diagram, the
same parts tion timing and each registration mark Image detec-  15  and
components as those shown in Fig. 34 are des- tion timing which is output
from the detecting means.  ignated by the same reference numerals.
Therefore, the correcting accuracy of the image posi-  In Fig. 35, To
denotes transmission timing. The tional deviation associated with the
detected position-  registration rollers 302 are driven synchronously with
al deviation can be also Improved. There is an excel-  the transmission
timing To. Broken lines in the dia- lent advantage such that a dear color
image without  20  gram show laser beams which are Irradiated onto the an
image positional deviation can be always output or  photo sensitive drums
IC, I M, IY, and I BK. T repre- the like.
sents a (constant) transfer area arrival time corre- In the foregoing
embodiment, as shown in Figs.  sponding to the period of time until the
laser beam ir- 1, 23, 26, and 28, the marks have been written In the
radiating position reaches the transfer area. outside of the transfer
material. Still another embodi-  25  Fig. 36 is a diagrammatical viewfor
explaining the ment in which marks are written between the transfer  image
writing timings on the drums 1C, IM, 1Y, and materials as shown in Fig. 51
will now be explained.  I BK shown in Fig. 34. In Fig. 36, the same
elements Fig. 34 is a perspective view showing a structure  as those in
Fig. 34 are designated by the same refer- of an image forming apparatus
according to such an  ence numerals. embodiment. In the diagram, the parts
and compo-  30  In Fig. 36, [err] denotes a counting time which is nents
having the same functions as those in Fig. 28  counted by a counter CNT
310, which will be ex- are designated by the same reference numerals and
plained hereinafter, synchronously with a leading their descriptions are
omitted.                   edge of a registration signal RR. After
completion of In this embodiment, the registration mark images  the
counting bythe counter CNT 310, a laserwrite sig- 310C, 310M, 310Y, and
310BK are transferred onto  35  nal [err] based on the Image signal for
cyan is set the conveying belt 6 at regular intervals In almost par-  to
the high level. allel with the belt conveying direction as illustrated in
t2 - represents a counting time which is counted the diagram. The
registration mark images 310C,    by a counter CNT 320, which will be
explained here- 31 OM, 310Y, and 310BK are accurately transferred  inlater,
synchronously with a leading edge of the reg- every time oras necessary
among transfer papers [err]  40  istration signal RR. After completion of
the counting to S4 which are continuously conveyed on the convey-  by the
counter CNT 320, a laser write signal [err] Ing belt 6 on the basis of the
timing management of a  based on the Image signal for magenta is set to the
synchronizing circuit (also serving as mark transfer  high level. means in
the invention), which will be explained here-  [err] denotes a counting
time which is counted by inafter. Further, the mark detector 15 outputs the
in-  45  a counter CNT 330 (consisting of counters 331 and age data
corresponding to the detected registration  332, which will be explained
hereinlater), which will be mark images 310C, 310M, 310Y, and 310BKtoa
posi-  explained hereinafter, synchronously with a leading tional deviation
correction processing circuit, which  edge of the registration signal RR.
After completion will be explained hereinlater.                    of the
counting by the counter CNT 330, a laser write In Fig. 34, [err] denote
periods of time which are  50  signal [err]  based on the image signal for
yellow is required to form the registration mark Images 309C,  set to the
high level. 309M, 309Y, 309BK, 310C, 310M, 310Y, and 310BK        [err]
indicates a counting time which is counted onto the photo sensitive drums
IC, IM, 1Y and 1BK  bya counter CNT340 (consistingof counters 341 and by
using the rotation of the registration rollers 302 as  342), which will be
explained hereinafter synchro- a reference.
55   nously with a leading edge of the registration signal Reference
numerals 318C, 318M, 318Y, and       RR. After completion of the counting
by the counter 318BK denote beam detectors (BK sensors) consist-  CNT 340,
a laser write signal SYNC4 based on the im- ing of, e.g., photodlodes.
These beam detectors re-  age signal for black is set to the high level. 15
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Fig. 37 is adiagrammatical viewforexplaining the   Amotordriver 331 outputs
a drive signal to a reg- continuous image writing timings on the drums IC,
istration motor 332 to drive the registration rollers I M, 1Y, and I BK. In
the diagram, the same elements  302. The CPU 322 variably sets the ON-time
of the as those In Figs. 34 and 46 are designated by the  registration
signal RR in accordance with the size of same reference numerals.
5   transfer paper which is selectively Input. In Fig, 37, [errr] denotes
an enable signal which   For example, the transfer paper [err] shown in
Fig. Is output to the sync circuit from a CPU, which will be  34 is picked
up and conveyed by feed rollers (not explained hereinlater. Only when the
enable signal  shown) and then the timing of the image edge is ad- MARK1 is
at the high level and the laser write signal  justed by the registration
rollers 302. Thereafter, the [err] is at the low level, a gate signal [err]
10  transfer paper [err] is again fed by the rotation of the to determine
the transferarea of the registration mark  registration rollers 302.
Aftertheelapseof the periods image 309C is set to the high level.
of time [err]from the transmission timing To, the MARK4 indicates an enable
signal which is output  front edge of the paper reaches the corresponding
to the sync circuit from the CPU, which will be ex-  photo sensitive drums
1C, 1 M, IY, and 1 BK and the plained hereinlater. Only when the enable
signal  15  transfer of each toner image is started at a timing MARK4 is at
the high level and the laser write signal  shown In Fig. 36. SYNC4 is at
the low level, a gate signal [err]    The registration rollers 302 start
rotating from the to decide the transferarea of the registration mark Im-
transmission timing To on the basis of the registration age 309BK is set to
the high level.                signal RR from the CPU 322 shown in Fig. 38.
The Fig. 38 is a blockdiagramfor explaining an image   20  period of time
(the leading time of the registration sig- writing timing determining
circuit. A dock generator  nal RR) necessary for the transfer material
[err] to pass 321 generates the reference clocks CLK to the coun-  is
output In accordance with the size of the transfer ters CNT 310,320,
331,332,341, and 342. The coun-  paper S1, thereby allowing the rollers 302
to rotate for ters CNT 310 and 320 start the counting of the count-  this
period of time. The images are transferred from ing times [err]
synchronouslywith the reg-  25  the drums 1C, 1 M, IY, and 1 BK after the
delay times istration signal RR which is output from a CPU 322 as  of t1 to
t4 from the transmission timing To. Therefore, a controller. After
completion of the counting, the  assuming that the period of time (the
transferarea ar- counters CNT 310 and 320 output a ripple carry to J  rival
time) from the laser writing position of each of inputterminals of
JK-typeflip-flops 323 and 324. Are-  the drums to the transfer position is
[err]  the laser scan set signal RS is inputfrom the CPU 322 to K Input
ter-  so  based on the image signal is started to each of the minals of the
flip-flops 323 and 324. The laser write  photo sensitive drums IC, IM, IY,
and 1BK afterthe signal (the writing timing signal) [err] and laser  delay
times of only [err]. write signal SYNC2 are outputfrom Q output terminals
The images are written for only the same period of of the flip-flops 323
and 324. Further, the inverted  time as the drive time of the registration
rollers 302. output signals SYNC11 and SYNC22 of the laser write  35  In
particular, in the case of continuously printing signals SYNC1 and SYNC2
are transmitted from [err]     out the four transfer papers [err] as shown
in Fig. output terminals of the flip-flops 323 and 324. Toggle  34, the
Image writing timings are set as shown in Fig. circuits 325 and 326 receive
at dock ports CKthe reg-  37. That is, for the drums IC and 1 M, the
counters istration signal RR generated from the CPU 322 and  CNT 310 and
320 count the counting times [err] and output enable signals to make
operative either the   40  [err]  by the sequence which coincides with the
tim- counters CNT 331 and 341 or the counters CNT 332   ings in Fig. 38, so
that the write timing signals [err] and 342.
and SYNC2 are derived. Reference numeral 327 denotes an OR gate.
However, with regard to the photo sensitive Either one of the ripple
carries of the counters CNT  drums IY and I BK, the second transfer paper
S2 is 331 and 332 is input to a J input terminal of a flip-flop   45  sent
before the counting times [err] of the 328 at the post stage by the OR gate
327. The flip-flop  first transfer paper [err] are counted up. 328 outputs
the laser writ signal [err] from a Q       Therefore, when the second
transfer paper S2 is output terminal and also outputs the inverted output
fed, the counters CNT 332 and 342 start counting the signal SYNC33 from a Q
output terminal to the sync  counting times [err] of thesecond transfer
circuits, which will be explained hereinafter.  50  paper. That Is, by
alternately counting by the counters Reference numeral 329 denotes an OR
gate.       CNT 331 and 332 and the counters CNT 341 and 342, Either one of
the ripple carries of the counters CNT  respectively, the image writing
timing signals SYNC3 341 and 342 is input to a J input terminal of a
flip-flop  and SYNC4 can be also derived from the circuit 330 atthe
poststage by the ORgate 329. The flip-flop  shown in Fig. 38 even In the
case of the second or 330 outputs the laser write signal SYNC4 from a Q
55  subsequent, e.g., third transfer paper. output terminal and also
outputs the inverted output   The number of counters CNT 310 and 320 corre-
signal SYNC44 from a Q output terminal to the sync  sponding to the photo
sensitive drums I C and I M can circuits, which will be explained
hereinlater.     be set to one. However, the number of counters cor- 16
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responding to the drums 1Y and 1BK is set to two, re-  Figs. 40A and 40B
are internal circuit diagrams spectively. Although these numbers are
determined  for explaining constitutions of the sync circuits 342C, in
dependence on the paper size or intervals among  342M, 342Y, and 342BK
shown in Fig. 39. In these di- the photosensitive drums IC, 1M, 1Y, and
1BK, byre-  agrams, the same parts and components as those ducing the
numberof counters near the paperfeeding   5   shown in Fig. 39 are
designated by the same refer- side (the upstream side of the conveying
path), the  ence numerals. cost can be decreased.
In Figs. 40Aand 40B, a gate counter 351 is made In the embodiment, the
counting processes of the  operative by the AND output of the enable signal
counters CNT 310, 320, 331, 332, 341, and 342 have  [err] (which Is output
from the CPU 322) which is been started by using the registration signal RR
as a   10  input to an AND gate [err] and the inverted signal reference.
However, detecting means of the transfer  [err] of the laser write signal
[err] thereby material is provided in the upstream side than the  counting
the BD signal BDC Input to a clock port CK. transfer position of the first
photo sensitive drum,  When the gate counter 351 counts a predetermined
e.g., the drum I C and its detection output can be also  number of BD
signals BDC input, it outputs a ripple used as a reference.
15  carry to a J input terminal of a flip-flop [err] at the post Further,
although the counter has been used as  stage. Agate signal V.GATE is output
from a Q output the counting means, a CR timer can be also used.  terminal
of the flip-flop [err] to an AND gate AND2. A Fig. 39 is a block diagram
for explaining the syn-  mark generator 352 stores pattern mark data to
form chronizing processes to determine the image writing  registration mark
images 309C, 309M, 309Y, 309BK, timings on the photo sensitive drums IC, I
M, 1Y, and   20  31 OC, 310M, 310Y, and 310BK corresponding to each 1 BK
shown in Fig. 34. In the diagram, the same parts  image forming station
shown in Fig. 34. and components as those in Fig. 34 are designated    A
left margin counter 353 is made operative by a by the same reference
numerals.                   Q output signal from a flip-flop [err] thereby
starting In Fig. 39, an image memory unit 341 comprises  the counting of
the left margin data on the basis of a image memories 341 C, 341 M, 341Y,
and 341 BK to  25  reference dock (whose frequency Is eight times as store
the color image signals of the respective colors  high as a video [err]
which is generated from which are input from an external apparatus (not
an oscillator 355. After completion of the counting, a shown). The image
memory unit 341 synchronously   flip-flop FF12 at the post stage is set by
a ripple carry outputs video signals of the respective colors to syn-  RC.
chronizing circuits 342C, 342M, 342Y, and 342BK at  30  The reason why the
frequency of the reference the post stages, respectively. These sync
circuits ad-  clockCLK2is setto be eighttimes as high as the video just the
timings for the left and top margins on the ba-  clock [errr] is to improve
the positional accuracy of the sis of: the left margin set data and top
margin set data  left margin. which are Inputfrom the CPU 322 shown in
Figs. 40A   AQ outputof theflip-flop [err] is settothe lowlev- and 40B; the
registration signal RR indicative of the   35  el by ripple carry RC of the
left margin counter 353. driving of the registration rollers 302 shown in
Fig. 34;  However, a K Input Is set to the high level, so that a the BD
signals BDC, BDM, BDY, and BDBK which are  video enable signal VEN is
output to an enable termi- sequentially output from the beam detectors
318C,  nal Eofa one-line counter 356 atthe poststage. Afre- 318M, 318Y, and
318BK; and the positional deviation  quency divider 354 frequency divides
the reference amounts which are detected by the markdetectors 14  40  clock
CLK2 generated from the oscillator 355 into 1/8 and 15. Reference numerals
344C, 344M, 344Y, and  and outputs the resultant video clockfo to the
one-line 344BK denote semiconductor lasers indicated at 22"  counter 356.
The one-line counter 356 outputs ad- in Fig. 29. These semiconductor lasers
scan the laser  dress data [err] as left margin addresses in the beams LB
onto the photosensitive drums IC, I M, 1Y,  registration mark image drawing
area toflip-flips [err] and I BK in response to drive signals from laser
driv-  45  and FF14 at the post stage to the AND gate AND2 ers, 343C, 343M,
343Y, and 343BK.                 through an OR gate [err] For example, when
the registration signal RR is   Fig. 41 is a timing chart for explaining
the opera- Input to the sync circuit 342C, the sync circuit 342C  tion of
Figs. 40A and 40B. In the diagram, the same limits the reading operation of
the video signal for  elements as those In Figs. 4OAand 40B are designat-
cyan stored in the image memory 341C in a manner  5o  ed by the same
reference numerals. such that the blank portion from the front edge of the
Fig. 41 shows the case where the video enable transfer paper [err] which is
conveyed in accordance  signal (horizontal sync signal) VEN is generated,
the with preset left margin and top margin set data to the  ON-time Is
varied depending on the size of the trans- image forming area is set to be
constant. By a prede-  fer material which Is conveyed by the conveying belt
termined counting process, the semiconductor laser  55  8, the size of the
transfer material is set to the longi- 344C is on/off modulated In
accordance with the vid-  tudinal size of A4, the number of pixels is set
to 4752 eo signal and the scan of the laser beam is started in  (= 297 x
16) pixels assuming that the recording den- the image forming area.
sity is set to sixteen pixels/mm. 17    33                  EP 0 478 005 B1
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Fig. 42 is a diagrammatical viewforexplaining the  in Fig. 42. mark area of
the registration mark image which is     On the other hand, since the BD
signal BDC gen- transferred to the conveying belt 6 shown in Fig. 34
erated from the beam detector 318C is Input to the J and its image forming
position. In Fig. 42, the same  input terminal of the flip-flop FF11, the Q
output of the elements as those in Figs. 34 and 41 are designated   5
flip-flop FF11 is set to the high level every time the BD by the same
reference numerals.                   signal BDC is input. The left margin
counter 353 atthe The operation to form a registration mark image  post
stage is made operative in accordance with the will now be. described.
status of the Q output, thereby starting the counting In Fig. 42, [err]
represent intervals among the  process of left margins [err] shown transfer
papers. These intervals correspond to the in-  10  in, e.g., Fig. 41 on the
basis of reference docks CLK2 tervals among the transfer papers [err] which
are  generated from the oscillator 355. put on the conveying belt 6 and
conveyed.             When the left margin counter 353 finishes the The
transfer papers [err] correspond to the  counting process of the left
margins [err] and image transfer areas. On the other hand, in the dia-
[err] the ripple carry RC is sent to a K input terminal gram, an
explanation has been made with regard to  15  of the flip-flop FF11, so
that this flip-flop Is reset and the case where the registration mark
images 309C,  at the same time, a K input terminal of the flip-flop 309M,
309Y, 309BK, 310C, 310M, 310Y, and 31OBK    FF12 is set. The horizontal
sync signal VEN is output (e.g., the cross-shaped marks) corresponding to
each  from the flip-flop FF12 to the one-line counter 356. image forming
station are successively formed in the  The one-line counter 356 starts
counting the video transfer paper intervals [ERR] However, these  20
clocks [err] which are Input by the number of clocks as marks can be also
formed every time or each time a  many as the pixels of one line. J input
terminals offlip- constant image forming process was finished. The  flops
FF13 and FF14 are set so as to send a gate signal timings to form the
registration mark images are not  H-GATE to the AND gate AND2 at timings as
shown limited.                                          In Fig. 41. When
the registration signal RR is output from   25  Thus, the gate signal
H-GATE is output twice (re- the CPU shown in Fig. 40A, the counters CNT
310,  fer to Fig. 41) in one line to the other input terminal of 320, 331,
332, 341, and 342 as the top margin coun-  the AND gateAND2 through the OR
gate [err] from Q ters are made operative, thereby starting the preset
output terminals of the flip-flops [err] peculiar counting processes, that
is, the counting op-  Thus, the gate signal V-GATE Is output from the
erations of the counting times [err] (which are not  30  AND gateAND2to the
mark generator 352 for the per- always constant) shown in Fig. 34. The
period of the  lod of time when the gate signal H.GATE Is at the high
reference docks [err] which are input to the counters  level (twice in one
line). In response to the gate signal CNT 310, 320, 331, 332, 341, and 342
is shorter than  V-GATE, a registration mark signal corresponding to the
period of the BD signals BDC, BDM, BDY, and   the cyan image forming
station is output from the BDBK, thereby enabling the counting times [err]
to  35  mark generator 352 to the laser driver 343C. The las- be accurately
counted.                            er driver 343C drives the semiconductor
laser 344C For example, when the counter CNT 310 finishes  in accordance
with the registration mark signal, the measurement of the predetermined
time [err] the  thereby forming an electrostatic latent image corre- ripple
carry RC is Input to the J input terminal of the  spondence to the
registration mark image onto the flip-flop 323. The reset signal RS (which
is output at  40  photo sensitive drum 1 C. By developing thislatentim- the
timing which differs depending on the size of  age by using the cyan toner
by the well-known elec- transfer paper) is Input from the CPU 322 to a K
input  trophotographic system, the registration mark Im- terminal of the
flip-flop 323.                    ages 309C and 310C (hatched portions in
the dia- When the ripple carry RC is input to the flip-flop  gram) for cyan
are formed between the transfer pa- 323, the laser write signal [err] from
the Q output  45  pers [err] and on the conveying belt 6 as the con-
terminal is set to the high level, thereby allowing the  veying device as
shown in Fig. 42. ordinary Image formation to be executed.              By
executing these processes to each image When the reset signal RS to set the
laser write  forming station, the registration mark images 309C, signal
[err] to the low level is Input from the CPU  309M, 309Y, 309BK, 310C, 31
OM, 310Y, and 31OBK 322 to the K input terminal of the flip-flop 323, the
In-  50  shown in Fig. 34 can be formed among the transfer verted signal
SYNC11 (corresponding to the transfer  papers [err]. The mark detectors 14
and 15 ar- paper interval 11) is set to the high level. Thus, the  ranged
in the downstream of the black station start to AND gate [err] is set to
the high level and the gate  read the registration mark images 309C, 309M,
309Y, counter 351 starts counting the BD signals BDC.   309BK, 310C, 310M,
310Y, and 31OBK. The detection When a predetermined number of BD signals
BDC   55  of the positional deviation amount and its correcting are
counted, the gate signal V.GATE is output from  processes, which will be
explained hereinlater, are the Q output terminal of the flip-flop [err] to
one input  started. terminal of the AND gateAND2 at the timing as shown
Fig. 43 is a circuit diagram for explaining an ex-    35                 EP
0 478 005 B1                36 ample of the laser drivers 343C, 343M, 343Y,
and  mark detector 14 shown in Fig. 34. The detecting unit 



343BK shown in Fig. 39. In this diagram, the same  382b optically receives
the registration mark images parts and components as those in Fig. 39 are
desig-  (which are transferred at regular Intervals so as to be naed by the
same reference numerals.             away from each other) in the
registration marks 309 In this diagram, reference numeral 360a denotes   5
transferred to predetermined left end positions with an OR gate. The
registration mark signal generated  regard to the conveying direction of
the conveying from the mark generator 352 shown in Fig. 40 or the  belt 6.
That is, the detecting unit 362b receives the re- image signal stored in,
e.g., the image memory 341 C  flected light of the light irradiated from
the left lamp is gated by the OR gate 360a, thereby on/off modu-  16 onto
the conveying belt 6 through a filter 363b. lating a transistor TR, to
drive the semiconductor las-  10  Thus, the detecting unit 362b outputs a
positional de- er 344C. Reference numeral 360b denotes an AID   viation
detection image analog signal to an amplifier converter of, e.g., eight
bits. In accordance with a las-  366b. er power value which is output from
a controller (not  A low pass filter 387b eliminates the high fre- shown),
a drive current which Is applied to the semi-  quency component included in
the left positional de- conductor laser 344C is controlled to a constant
value  15  viation detection image analog signal which is output by a
transistor 360c.                            from the amplifier 366b. An A/D
converter 368b AID The operation to detect the registration marks  converts
the left positional deviation detection image 309 and 310 will now be
described with reference to  analog signal which is output from the low
pass filter Figs. 44 to 49.                                  367b and
outputs the left positional deviation detec- Fig. 44 is a block diagram for
explaining an exam-  20  tion Image data of, e.g., eight bits. A left image
data pie of a registration correction processing circuit.  memory unit 369b
comprises left image data memor- In Fig. 44, a CPU 361 has an ROM and an
RAM   ies 369Cb, 369Mb, 369Yb, and 369BKb each having and integrally
controls the registration mark position-  a memory capacity of, e.g., 32
kbytes. The memory al deviation correcting processes and the drive con-
unit 369b individually stores the left image data cor- trol signal
outputting processes necessary for Image  25  responding to the left
positional deviation detection formation on the basis of control programs
stored in  Images (registration mark images) for cyan, magen- the ROM.
ta, yellow, and blackwhich are transferred to the con- A positional
deviation detecting unit 362a has the  veying belt 6 at regular intervals
so as to be away mark detector 15 shown in Fig. 34. The detecting unit
from each other. 362a optically receives each of the registration mark  so
A lamp drive circuit 365a irradiates the right lamp images (which are
transferred at regular intervals so  17 on the basis of a drive signal
which is output from as to be away from each other) In the registration
the CPU 361. A lamp drive circuit 365b irradiates the marks 310 transferred
to predetermined right end  left lamp 16 on the basis of a drive signal
which is out- positions with respect to the conveying direction of  put
from the CPU 361. the conveying belt 6. That is, the detecting unit 362a
35  Atimer counter 370 outputs count data to a com- receives the reflected
light of the light Irradiated from  parator 371. The comparator 371 outputs
a control the right lamp 17 to the conveying belt 6 through a fil-  signal
for allowing a memory control circuit 372 to ter 363a. Thus, the detecting
unit 362aoutputs a posi-  switch memory banks of the right image data
memory tional deviation detection image analog signal to an  unit 369a and
leftimage data memory unit369b atthe amplifier 366a.
40  timing when the count data which is output from the A low pass filter
367a eliminates the high fre-  timercounter370 coincides with the read
start control quency component included in the right positional de-  data
(which will be explained hereinafter) which is viation detection image
analog signal which is output  output from the CPU 361. from the amplifier
366a. An AID converter 368a AID   Fig. 46 Is a plan view for explaining the
registra- converts the right positional deviation detection im-  45  tion
difference detecting operation. In the diagram, age analog signal which is
output from the low pass  the same parts and components as those in Fig. 34
filter 367a and outputs the right positional deviation  are designated by
the same reference numerals. detection Image data of, e.g., eight bits. A
right image  In Fig. 46, reference numerals 375Cb, 375Mb, data memory unit
369a comprises right Image data  375Yb, and 375BKb denote left registration
mark in- memories 369Ca, 369Ma, 369Ya, and 369BKa each  5o  age detection
areas and Indicate ranges which can be having a memory capacity of, e.g.,
32 kbytes. The  detected by the mark detector 14. A time point when memory
unit 369a Individually stores the right image  the registration mark image
309BK for black consti- data corresponding to the right positional
deviation  tuting the registration marks 309 is drawn is used as detection
images (registration mark images) for cyan,  a reference. In the range from
the arrangement pos- magenta, yellow, and black which are transferred at
55  ition of the mark detector 14 to the front edge of the regular
intervals onto the conveying belt 6 so as to be  left registration mark
image detection area 375Cb for away from each other.
cyan In the progressing direction (the sub scanning A positional deviation
detecting unit 362b has the  direction), the distances from the mark
detector 14 19    37                 EP 0 478 005 B1                38
corresponding to the periods of time [err] at the  to the memory control
circuit 372. In response to this 



(constant) conveying velocity of the conveying belt 8  control signal, the
memory control circuit 372 makes are shown.
operative the image data memories 369Ca and In this case, the distances
from the arrangement  369Cb, thereby storing the image data corresponding
position of the mark detector 14 to the centers of the   5   to the
registration mark images 309C and 310C for registration mark images 309C,
309M, 309Y, and   cyan which are output from the AID converters 388a 309BK
are set to [err].                       and 368b by the amount of, e.g., 32
kbytes. First, the CPU 361 reads out the registration    Next, the CPU 361
sets the period of time [err] into mark data stored in the mark generator
352 In accor-  the comparator 371. When the count data from the dance with
the foregoing registration mark forming  io  timer counter 370 reaches the
time Y2, the CPU 361 timings. Then, the CPU 361 makes operative the las-
outputs the write control signal to enable the writing er drivers 343C,
343M, 343Y, and 343BK shown in  operation to be performed to the memory
control cir- Fig. 39, thereby sequentially forming each pair of reg-  cuit
372. In response to this control signal, the mem- istration marks 309 and
310 by the semiconductor  ory control circuit 372 enables image data
memories lasers 344C, 344M, 344Y, and 344BK in correspon-  15  369Ma and
369Mb, thereby storing the image data dence to the photo sensitive drums
IC, 1 M, IY, and  corresponding to the registration mark images 309M I BK,
respectively. These registration marks are  and 310M for magenta which are
output from the A/D transferred at regular intervals to the right and left
converters 368a and 368b by the amount of, e.g., 32 symmetrical positions
on the conveying belt 6 among  kbytes. the transfer papers [err]by using
the pecullar color  20  In a manner similar to the above, the image data
toners. Thus, as shown in Fig. 46, the registration  of the registration
mark images 309Y, 310Y, 309BK, mark images 309C, 309M, 309Y, and 309BK are
and 3IOBKb are sequentially written into image data transferred. The
transferred papers are conveyed in  memories 369Ya, 369Yb, 369BKa, and
369BKb in ac- the sub scanning direction. In this manner, the prepar-
cordance with the order of yellow and black. ing steps for the registration
difference detecting   25  Next, the CPU 361 searches the matched pat-
processes by the mark detectors 14 and 15 are fin-  terns by checking the
image data in the Image data ished.
memories 369Ca, 369Cb, 369Ma, 369Mb, 369Ya, Therefore, a control signal
Indicative of the corm-  369Yb, 369BKa, and 369BKb and the known pattern
pletion of the drawing operation of the registration  data stored In the
mark generator 352. The CPU 361 mark image 309BK is input to the CPU 381.
In re-  30  detects the registration mark Images 309C, 310C, sponse to this
control signal, the CPU 361 outputs an  309M, 310M, 309Y, 310Y, 309BK, and
31OBK which Illumination signal to the lamp drive circuits 365a and  were
actually transferred onto the conveying belt 6, 365b. The right and left
lamps 17 and 16 are lit on,  thereby obtaining each center address 01 shown
In thereby preparing to start the registration difference  Fig. 47. The
center may be also set to the center of detecting processes by the mark
detectors 14 and 15.  35  gravity ofthe image. It is sufficient that the
addresses Thereafter, the time [err] Is set Into the comparator 371  of
special portions of the registration mark images and the timer counter 370
is started. In this state, the  309C, 310C, 309M, 310M, 309Y, 310Y, 309BK,
and markdetectors 14 and l5startthe reading operations  310BK correspond to
the center addresses. of the images and read the registration mark images
From the X and Y addresses of the center ad- 309C, 309M, 309Y, 309BK, 310C,
310M, 310Y, and  40  dress 01 obtained in this manner, a right scanning di-
310BK transferred onto the conveying belt 6. These  rection address
(address) RYc and a leftscanning di- mark detectors individually output the
analog signals  rection address LYc as components x and y in the
corresponding to the images to the amplifiers 366a  scanning direction of
the registration mark images and 366b. Outputs of the amplifiers 366a and
366b  309C, 310C, 309M, 310M, 309Y, 310Y, 309BK, and are supplied to the
low pass filters 367a and 367b at  45  31OBK are used as a reference
position, and the dif- the post stage, by which the high frequency compo-
ferences (scan positional deviation amounts) among nents are eliminated.
The analog signals are then AID  respective addresses RYm, LYm, RYy, LYy,
RYbk, converted Into the digital signals of, e.g., eight bits by  LYbk are
obtained and stored Into the RAM. the AID converters 368a and 368b and
stored Into im-  The kind of registration difference will now be de- age
data memories 369Ca and 369Cb.           50  scribed with reference to Fig.
45. However, since the image data is meaningless     Fig. 451s a
diagrammatical viewfor explaining the until the elapse of the time [err]
the memory control cir-  kind of registration difference. (I) shows the
case cuit 372 disenables the writing operation of the image  where a
registration line (indicated by a broken line) data.
to be corrected is deviated from a reference registra- At the timing when
the count data which is output  55  tion line (shown by a solid line) In
the main scanning from the timer counter 370 coincides with the time [err]
direction. (II) shows the case where a registration line outputfromthe CPU
361, the comparator371 outputs  (broken line) to be corrected Is deviated
from the ref- a write control signal to enable the writing operation
erence registration line (solid line) in thesub scanning 20    39
EP 0 478 005 B1                 40 direction. (III) shows the case where
the magnifica-  image data memory unit 369a and left image data 



tion of a registration line (broken line) to be corrected  memory unit 369b
shown in Fig. 44. In Fig. 48, the is changed (i.e., magnified in this
example) from the  same parts and components as those in Fig. 44 are
reference registration line (solid line). (IV) shows the  designated by the
same reference numerals. case where a registration line (broken line) to be
cor-   5  In Fig. 48, a comparator 381 inputs a start signal rected is
Inclined from the reference registration line  to a J input terminal of a
flip-flop (FF) 384 and sets (solid line) by a predetermined angle.
the FF 384. The start signal is used to determine, for When such a
registration difference occurs, par-  example, Into which number of pixel
in one line of the ticularly, for the cases of (I) and (II), by adjusting
the  mark detector 14 the writing operation is enabled on Image output
timings (horizontal and vertical sync   10  the basis of count data which
is output from a pixel timings) for the semiconductor lasers 344C, 344M,
counter 383 and a control signal which is output from 344Y, and 344BK, such
registration differences can  the CPU 361. Acomparator 382 outputs an end
signal be corrected. Forthe case of (III), for example, by con-  to a K
input terminal of the FF 384. The end signal is trolling the actuator 27 so
as to vertically (In the dia-  used to decide, for example, into which
number of pix- gram) move the scan mirrors of the scan optical de-  15  el
In one line of the mark detector 14 the writing op- vices 3C, 3M, 3Y, and
3BK shown in Fig. 34, the reg-  eration Is finished on the basis of the
countdata which Istration difference can be corrected. In the case of  is
output from the pixel counter 383 and the control (IV), by controlling the
driving of the actuators 28 and  signal which Is output from the CPU 361.
The pixel 29, the photo sensitive drums IC, IM, IY, and 1BK
counter383sequentiallycounts up (ona pixel unitba- are rotated to the
horizontal direction, so that the reg-  20  sis) pixel transfer docks CCD1
which are generated stration difference can be corrected.              from
the CPU 361 and is reset by a line clock CCD2. Therefore, if the
differences among the address-  The FF384 Is set by a start signal which is
outputfrom es RYm, LYm, RYy, LYy, RYbk, and LYbk are ob-      the
comparator 381 and enables an address counter tained by using the address
Yc as a reference, this  385 and a read/writecontrol circuit 386.
Forexample, means that some of the positional differences shown   25  the
read/write control circuit 386 outputs a write en- in (I) to (IV) In Fig.
45 occur. Thus, correcting process-  able signal to a WT terminal of the
right image data es (registration difference correcting processes)  memory
369Ca in the right image data memory unit which will be explained
hereinlater are started.   369a. The address counter 385 outputs a write
ad- First, by using the right scanning direction ad-  dress to an address
terminal Addr. dress (address) RYc and left scanning direction ad-  30  For
example, to write the image data into the right dress (address)LYc stored
in the RAM as reference  image data memory 369Ca (having the memory ca-
addresses, the CPU 361 obtains the right relative dif-  pacity of 32
kbytes) in the right image data memory ferences A(RYc - RYm), [err](RYc -
RYy), and A(RYc -   unit 369a, the CPU 361 sets the read timing to the
RYbk) and left relative difference [err](LYc - LYm), A(LYc  mark detector
15 (after the elapse of the foregoing - LYy), and A(LYc - LYbk) among the
addresses RYm,  35  period of time [err]  Thus, the transfer of the Image
LYm, RYy, LYy, RYbk, and LYbk and those reference  data detected by the
mark detector 15 is started addresses. Then, the CPU 361 compares the right
through the amplifier 366a, low pass filter 367a, and and left relative
differences obtained with reference  A/D converter 368a. relative
differences which have previously been stor-  The circuit shown In Fig. 48
is activated. The pixel ed, thereby obtaining each registration difference.
40  counter 383 starts counting the pixel transfer clocks When the right
and left differences are "0" as the re-  [err] and outputs the count data
to the comparators suit of the calculations, this means that the registra-
381 and 382. At this time point, no image data is writ- tion line to be
corrected is coincident with the refer-  ten into the right Image data
memory 369Ca and the ence registration line.
address counter 385 is also held to the Initial value. If any difference is
extracted by the calculations,  45  When the count value of the pixel
counter 383 co- each registration difference shown in Fig. 45 Is ob-
incides with the value (which can be arbitrarily set) tained. Therefore,
the image output timing for, e.g.,  designated in the comparator 381, the
FF 384 is set, the semiconductor laser 434M for magenta and the   thereby
enabling the address counter 385 and step amounts of the actuators 28,27,
and 28 to rotate  read/write control circuit 386. For example, the or
vertically move the reflectors are determined in ac-  5o  read/write
control circuit 386 outputs a write enable cordance with the difference
values. The registration  signal to a WT terminal of the right Image data
mem- correcting processes are executed In accordance    ory 369Ca In the
right image data memory unit 369a. with the step amounts decided.
The address counter 385 outputs write addresses to In a manner similar to
the above, the correcting  an address terminal Addr. processes for yellow
and black are sequentially per-  55  Thus, the right image data memory
369Ca stores formed.                                            the input
pixel data on a pixel unit basis in accordance Fig. 48 is a block diagram
for explaining a consti-  with the addresses which are outputfrom the
address tution of a memory writing control circuit of the right  counter
385. When an end signal Is output from the 21    41                  EP 0
478 005 B1                42 comparator 382 to the FF 384, the writing
operation  memory capacity, the Image data in arbitrary detec- 



of the pixel data of one line Is finished.         tion areas can be stored
into the right and left Image Next, the pixel counter 383 is reset by the
line  data memories 369Ca, 369Ma, 369Ya, 369BKa, clock CCD2 and restarts
the counting operation. After  369Cb, 369Mb, 369Yb, and 369BKb each having
the the start signal was output from the comparator 381,   5   memory
capacity of 32 kbytes. By making the posi- the pixel data is written into
the right Image data mem-  tional deviation detection ranges variable in
the main ory 369Ca on a pixel unit basis until the end signal is  and sub
scanning directions, the deterioration of a rel- output from the comparator
382 in a manner similar  atively large registration line can be also
corrected by to the above. When the count value of the address  the memory
medium having a constant memory ca- counter 385 reaches the value
corresponding to  10  pacity. The reliable correction of the registration
dif- memory capacity of 32 kbytes, the completion of the  ference can be
performed. writing operation of the pixel datafor, e.g., cyan is sent  Each
image which is stored Into the right and left to the CPU 361. Thus, the
writing operation of the pix-  Image data memories 369Ca, 369Ma, 369Ya, el
data of one color is finished.                 369BKa, 369Cb, 389Mb, 369Yb,
and 369BKb is set to Next, the CPU 361 outputs a switching signal to  15
the size corresponding to about 13 micrometers on switch the write bank
memory of the right image data  the conveying belt 6 per byte. Therefore,
the registra- memory 369Ca to the right image data memory       tion
difference can be detected at the accuracy of up 369Ma and sequentially
executes the foregoing im-  to 13 micrometers. age writing operations.
Fig. 50 is a flowchart for explaining an example Fig. 49 is adiagrammatlcal
view forexplaining the   20  of a procedure for the registration mark image
form- detection areasfordetection bythe markdetectors 14  Ing processes
according to the present invention. and 15 shown in Fig. 44. [err] denotes
a detection area.  Reference numerals (1) to (17) denote processing In
correspondence to the detection area [err] the im-  steps. age data of
total 32 kbytes consisting of 256 bytes in  First, the CPU 322 initializes
each section (1). the main scanning direction including the registration
25   Next, a check is made to see If the registration signal marks 309 arid
310 and 128 bytes in the sub scanning  RR regarding the registration
rollers 302 has been direction is stored into the right and left image data
transmitted ornot(2). After the registration signal RR memories 369Ca,
369Ma, 369Ya, 369BKa, 369Cb,      was sent the counters for top margin and
left margin 369Mb, 369Yb, and 369BKb In the right image data  are started
(3). Then, a count parameter K is set to I memory unit 369a and left image
data memory unit  30  (4). 369b shown in Fig. 44, respectively.
A check is then made to see if the period of time E2 indicates a detection
area. In correspondence  [err] (initially, [err] has been elapsed or not
after the to the detection area E2, the image data of total 32
registration rollers 302 had been driven (5). After the kbytes consisting
of 128 bytes in the main scanning  elapse of this time, the counting
operations of the top direction including the registration marks 309 and
310   35  margin and left margin are started (6). Next, the writ- and 256
bytes in the sub scanning direction is stored  ing operation of the image
based on the image data into the right and left image data memories 389Ca,
stored in the image memory is started (7). A check is 369Ma, 369Ya, 369BKa,
369Cb, 369Mb, 369Yb, and     made to see If the image has completely been
written 369BKb in the right image data memory unit 369a and  or not (8).
Aftercompletion of thewriting of the image, left image data memory unit
369b shown in Fig. 44   40  the ordinary horizontal sync signal SYNCK to
write respectively.                                     the image is set to
the low level and the mark writing [err] represents a detection area. In
correspon-  is made effective (9). dence tothe detection area [err] the
image data of total  Next, the counting operations of the top margin 32
kbytes consisting of 16 bytes in the main scanning  and left margin to make
the marks are started (10). direction including the registration marks 309
and 310   45  A check is made to see If the time [err]  (initially, and 512
bytes in the sub scanning direction is stored  [err] has been elapsed or
not after the registration into the right and left image data memories
369Ca,  rollers 302 had been driven (11). After the elapse of 369Ma, 369Ya,
369BKa, 369Cb, 369Mb, 369Yb, and    this time, the registration mark signal
is sent from the 369BKb in the right Image data memory unit 369a and  mark
generator 352 to the laser driver circuit (laser left image data memory
unit 369b shown in Fig. 44,  5o  drivers 343C, 343M, 343Y, and 343BK) (12).
The reg- respectively.                                     istration mark
Images are written onto the corre- As will be understood from this diagram,
the num-  sponding photo sensitive device (13). Afterthe elapse bers of
pixels in the main scanning direction of the  of a predetermined time [err]
(14), the developed regis- mark detectors 14 and 15 can be arbitrarily set
In ac-  tration mark Images 309C and 310C are transferred cordance with
values which are set into the compar-  55   between the transfer materials
which are successive- ators 381 and 382 as shown in Fig. 47. By automati-
ly conveyed by the conveying belt 6 (15). callysetting the numbersof pixels
in thesubscanning   A check Is made to see if the parameter K is "4"
direction in accordance with those set values and the  or not (16). If YES,
the processing routine Is finished. 22    43                  EP 0 478
005B1                 44 If NO, the parameter K is Increased by 1" (17) and
difficult to discriminate the edge of the signal. Even 



step (5) follows again. The subsequent registration  if they could be
discriminated, a problem such thatthe mark images 309M, 310M, 309Y, 310Y,
309BK, and     discrimination accuracy of the position of the center 31 OBK
for magenta, yellow, and black are sequential-  point deteriorates also
occurs. However, In the Image ly formed between the transfer materials
which are   5   forming apparatus according to the foregoing em- conveyed
by the conveying belt 6 so as to be away   bodiments, the sheet position
matching marks are from each other at regular intervals.               read
near the belt drive rollers. Therefore, such a de- The embodiments have
been described with re-    viation of the belt surface in the direction
other than spect to the case where the registration marks 309  the
progressing direction of the belt Is suppressed. and 310 are formed in
almost parallel with the convey-  10   The blur of the Image due to the
deviation of the belt ing direction of the conveying belt 6 as the
conveying  surface can be prevented as little as possible. Thus, device,
the reading width of the mark detectors 14  the sheet position matching
marks can be accurately and 15 is set to coincide with the detection width
be-  read. tween the registration marks 309 and 310, and the      There is
provided a multiimage forming appara- costs of the sensors are reduced.
However, as shown   15  tus for forming Image data onto photo sensitive in
Fig. 51, the registration marks 309 and 310 can be  drums by an
electrophotographic system. This appa- also formed in the direction which
Is almost perpen-  ratus comprises; an Image forming circuit to form dif-
dicular to the conveying direction of the conveying  ferent Images onto the
photo sensitive drums; a belt 6 as the conveying device and between the
trans-  transfer device to transfer the Images on the drums fer papers S
which are conveyed by the conveying. 20   onto the same transfer paper, a
conveying belt to con- belt 6. With this constitution, the positional
deviation  vey the transfer paper, a control circuit to control the of each
image forming station can be detected by the  image forming circuit so as
to form registration marks same timing by the single reading control. The
image  to match the positions of the images onto the drums; positional
deviation correcting processes in each im-  CCD detectors to detect the
recording positions of the age forming station can be finished in a short
time.   25   marks; and a correcting circuit to correct at least two The
embodiments have been described with re-    of the positional directions in
the conveying direction spect to the case where the registration marks 309
of the belt, the positional deviation in the direction and 310 are
transferred among the transfer papers [err]  perpendicular to the belt
conveying direction, the to S4 as cut papers and are read. However, a
contin-  magnification of the image, and the Inclination of the uous paper
such as a roll paper or an intermediate  3o  image on the basis of the
detection outputs of the de- transfer material can be also used In place of
the cut  tectors. With this apparatus, the positional deviations papers.
of the Images which occur during the Image formation As described above,
according to the embodi-    can be accurately corrected, so that the images
can ments, there Is provided the mark transfer means for  be accurately
formed on the transfer paper by reading transferring each registration mark
Image which is  35  and matching the position matching registration formed
on each image holding device between the     marks. image transfer areas
which are formed on each Im- age holding device and continuously
transferred. on the conveying device. Therefore, there are excellent
Claims advantages such that the registration mark Images to  40 detect the
positional deviation of each image forming  1. An image forming apparatus
comprising station can be accurately transferred without provid-
image forming means including an optical ing any special transfer area, the
positional deviation  system (3BK, 3Y, 3M, 3C; 206Y, 206M, 206C) for of
each image forming station can be accurately de-    guiding a bundle of
light of a light source onto a tected, and the like.
45       photosensitive member (1BK, 1Y, 1M, 1C; 201Y, On the other hand,
as will be best understood      201M, 201C) to form an image thereon, from
Figs. 1, 7A, 8A, 17, 25, 34, etc., the position   characterized by matching
marks have been read from the stable belt           detecting means (14 to
19; 214, 215, 218, surface, for instance, near the belt drive rollers as
il-  219) for detecting a positional deviation of an im- lustrated in the
diagram. This is because those marks  50  age formed on said photosensitive
member(1 BK, need to be read atthe more stable position on the belt  IY,
IM, 1C; 201Y, 201M, 201C), and surface. For example, it is now considered
the case          control means for controlling said optical where the belt
surface is deviated in the direction of  system (3BK, 3Y, 3M, 3C; 206Y,
206M, 206C) on the optical axis of the system to read the marks for   the
basis of the positional deviation detected by sheet position matching. In
this case, the inherent  55  said detecting means (14 to 19; 214, 215, 218,
sharp signal becomes the dim signal since the image    219) so as to
correct the position of an image to becomes blurred. Thus, the contrast
deteriorates and   be formed on said photosensitive member (I BK, the image
can be hardly discriminated and it is also   1Y, IM, IC; 201Y, 201M, 201C).
23    43                  EP 0 478 005 B1                 44 If NO, the
parameter K is Increased by "1" (17) and  difficult to discriminate the
edge of the signal. Even 



step (5) follows again. The subsequent registration  If they could be
discriminated, a problem such thatthe mark images 309M, 310M, 309Y, 310Y,
309BK, and     discrimination accuracy of the position of the center
310BKformagenta, yellow, and blackaresequential-   point deteriorates also
occurs. However, in the Image ly formed between the transfer materials
which are   5   forming apparatus according to the foregoing em- conveyed
by the conveying belt 6 so as to be away  bodiments, the sheet position
matching marks are from each other at regular intervals.              read
near the belt drive rollers. Therefore, such a de- The embodiments have
been described with re-    viation of the belt surface in the direction
other than spect to the case where the registration marks 309  the
progressing direction of the belt is suppressed. and 310 are formed in
almost parallel with the convey-  io  The blur of the image due to the
deviation of the belt ing direction of the conveying belt 8 as the
conveying  surface can be prevented as little as possible. Thus, device,
the reading width of the mark detectors 14  the sheet position matching
marks can be accurately and 15 is set to coincide with the detection width
be-  read. tween the registration marks 309 and 310, and the      There is
provided a multiimage forming appara- costs of the sensors are reduced.
However, as shown   15  tus for forming image data onto photo sensitive in
Fig. 51, the registration marks 309 and 310 can be  drums by an
electrophotographic system. This appa- also formed in the direction which
is almost perpen-  ratus comprises; an image forming circuit to form dif-
dicular to the conveying direction of the conveying  ferent images onto the
photo sensitive drums; a belt 6 as the conveying device and between the
trans-  transfer device to transfer the Images on the drums fer papers S
which are conveyed by the conveying   20  onto the same transfer paper, a
conveying beltto con- belt 6. With this constitution, the positional
deviation  vey the transfer paper, a control circuit to control the of each
image forming station can be detected by the  i mage forming circuit so as
to form registration marks same timing by the single reading control. The
image  to match the positions of the images onto the drums; positional
deviation correcting processes in each im-  CCD detectors to detect the
recording positions of the age forming station can be finished In a short
time.   25   marks; and a correcting circuit to correct at least two The
embodiments have been described with re-    of the positional directions In
the conveying direction spect to the case where the registration marks 309
of the belt, the positional deviation in the direction and 310 are
transferred among the transferpapers [err]  perpendicular to the belt
conveying direction, the to S4 as cut papers and are read. However, a
contin-  magnification of the Image, and the inclination of the uous paper
such as a roll paper or an intermediate  so  Image on the basis of the
detection outputs of the de- transfer material can be also used in place of
the cut  tectors. With this apparatus, the positional deviations papers.
of the images which occurduring the image formation As described above,
according to the embodi-    can be accurately corrected, so that the Images
can ments, there is provided the mark transfer means for
beaccuratelyformed on the transfer paperby reading transferring each
registration mark image which Is  35  and matching the position matching
registration formed on each image holding device between the    marks.
image transfer areas which are formed on each Im- age holding device and
continuously transferred on the conveying device. Therefore, there are
excellent  Claims advantages such that the registration mark images to  40
detect the positional deviation of each Image forming  1. An image forming
apparatus comprising station can be accurately transferred without provid-
image forming means including an optical ing any special transfer area, the
positional deviation  system (3BK, 3Y, 3M, 3C; 206Y, 206M, 206C) for of
each image forming station can be accurately de-   guiding a bundle of
light of a light source onto a tected, and the like.
45       photosensitive member (1BK, 1Y, IM, IC; 201Y, On the other hand,
as will be best understood      201M, 201C) to form an image thereon, from
Figs. 1, 7A, 8A, 17, 25, 34, etc., the position   characterized by matching
marks have been read from the stable belt          detecting means (14 to
19; 214, 215, 218, surface, for instance, near the belt drive rollers as
il-  219) for detecting a positional deviation of an im- lustrated in the
diagram. This is because those marks  5o  age formed on said photosensitive
member (1 BK, need to be read atthe morestable positiononthe belt   IY, IM,
IC; 201Y, 201M, 201C), and surface. For example, It is now considered the
case         control means for controlling said optical where the belt
surface is deviated In the direction of  system (3BK, 3Y, 3M, 3C; 206Y,
206M, 206C) on the optical axis of the system to read the marks for  the
basis of the positional deviation detected by sheet position matching. In
this case, the inherent  55  said detecting means (14 to 19; 214, 215, 218,
sharp signal becomes the dim signal since the image   219) so as to correct
the position of an Image to becomes blurred. Thus, the contrast
deteriorates and  be formed on said photosensitive member (1 BK, the image
can be hardly discriminated and It is also   1Y, 1M, IC; 201Y, 201M, 201C).
23    45                 EP 0 478 005 B1                 48 2. An apparatus
according to claim 1, characterized        a control means is provided for
controlling 



in that said photosensitive member(1 BK, 1Y, IM,  said optical system (3BK,
3Y, 3M, 3C; 206Y, 1C; 201Y, 201M, 201C) includes a drum.            206M,
206C) in accordance with the position of said marks detected by said
detecting means (14 3. An apparatus according to any of the preceding   5
to 19; 214,215,218,219) so as to correctthe pos- claims, characterized In
that said bundle of light  Ition of an image to be formed on said recording
includes a laser beam which scans said photo-     medium (S; 10; 11; 212;
242; 243a, 243b, 243c; sensitivemember(IBK,IY, IM, IC; 201Y,201M,
305; [err] 201 C). 10  9. An apparatus according to claim 8, characterized
4. An apparatus according to any of the preceding    in that said marks
(34, 35; 216Y, 216M, 216C, claims, characterized by further comprising de-
217Y, 217M, 217C; 216; 217; 309BK, 309Y, veloping means for visually
developing an Image   309M, 309C, 310BK, 310Y 310M, 310C) are formed on
said photosensitive member (1 BK, IY,   formed on said conveying means (6;
6a; 208) by IM, 1C; 201Y, 201M, 201C).                15      said Image
forming means. 5. An apparatus according to any of the preceding  10. An
apparatus according to claim 8 or 9, charac- claims, characterized In that
said detecting     terized in thatsaid conveying means (6; 6a; 208) means
(14 to 19; 214, 215, 218, 219) detects a    includes a belt to convey said
recording medium positional deviation of an image developed by  20  (S; 10;
11; 212; 242; 243a, 243b, 243c; 305; [err] said developing means.
S4), and said image forming means transfers the marks (34, 35; 216Y, 216M,
216C, 217Y, 217M 6. An apparatus according to any of the preceding    217C;
216; 217; 309BK, 309Y, 309M, 309C, claims, characterized in that said
optical system  31OBK, 310Y, 310M, 310C) onto said belt. (3BK, 3Y, 3M, 3C;
206Y, 206M, 206C) includes a   25 mirror reflecting said bundle of light.
11. An apparatus according to any of the claims 8 to 10, characterized in
that said marks (34, 35; 7. An apparatus according to claim 6,
characterized  216Y, 216M, 216C, 217Y, 217M, 217C; 216; 217; in that said
control means includes an actuator   309BK, 309Y, 309M, 309C, 310BK, 310Y,
310M, (27, 28, 29; 40, 41; IIBK, 11Y, IIM, 11C; 220Y,  30  310C) are formed
at positions which do not over- 220M, 220C, 222Y, 222M, 222C; 245, 246) for
lap with the recording material (S; 10; 11; 212: controlling the position
of said mirror.          242; 243a, 243b, 243c; 305; [err]) on said con-
veying means (6; 6a; 208). 8. An image forming apparatus comprising
conveying means (6; 6a; 208) for convey-  35  12. An apparatus according to
any of the claims 8 to ing a recording medium (S; 10; 11; 212; 242;
11, characterized in that said image forming 243a, 243b, 243c; 305; [err]
and             means forms an Image onto said recording me- image forming
means for forming an im-      dium (S; 10; 11; 212; 242; 243a, 243b, 243c;
305; age onto said recording medium (S; 10; 11; 212;   [err] by an
electrophotographic process. 242; 243a, 243b, 243c; 305; [err] which is  40
conveyed by said conveying means (6; 6a 208),  13 An image forming
apparatus comprising wherein said image forming means Includes an
a plurality of image forming means Includ- optical system (3BK, 3Y, 3M, 3C;
206Y, 206M,      ing a plurality of optical means (3BK, 3Y, 3M, 3C; 206C)
for guiding the light of a light source onto  206Y, 206M, 206C) for guiding
the light of a plur- a photosensitive member (1BK, 1Y, IM, 1C;  45
ality of light sources onto a plurality of image 201Y, 201 M, 201C) so as
to form an image there-  holding members (1BK 1Y 1M, 1C; 201Y, 201M, on,
201C) to form different Images thereon, and characterized In that
transfer means fortransferring the images marks (34, 35; 216Y, 216M, 216C,
217Y,      on said plurality of Image holding members (1BK, 217M, 217C;
216; 217; 309BK, 309Y, 309M,  5o      1Y, 1M, 1C; 201Y, 201M, 201C) to the
same re- 309C, 310BK, 310Y, 310M, 310C) for position       cording medium
(S; 10; 11; 212; 242; 243a, 243b, matching are formed on said conveying
means       243c; 305; [err]), (6; 6a; 208),
characterized by a detecting means (14 to 19; 214, 215,
detecting means (14 to 19: 214,215,218, 218,219) is provided fordetecting
the position of  55  219) for detecting a quantity corresponding to said
marks (34, 35; 216Y, 216M, 216C, 217Y,       positional deviations of said
images formed by 217M, 217C; 216; 217; 309BK, 309Y, 309M,          said
plurality of Image forming means, and 309C, 31 OBK, 31 OY, 310M, 310C), and
control means for controlling said optical 24    47                  EP 0
478 005 B1                48 means (3BK, 3Y, 3M, 3C; 206Y, 206M, 206C) of
to 19, characterized in that said detecting means said plurality of image
forming means on the ba-  (14 to 19; 214, 215, 218, 219) detects the size
of 



sis of the quantity detected by said detecting    said registration mark
(34, 35; 216Y, 216M, means(14to19;214,215,218,219)soastocor-
216C, 217Y, 217M, 217C; 216; 217; 309BK, rect the position of an image to
be formed on said   5  309Y, 309M, 309C, 31 OBK, 310Y, 31 OM, 310C).
recording medium (S; 10; 11; 212; 242; 243a, 243b, 243c; 305; [err].
21. An apparatus according to any of the claims 15 to 20, characterized in
that a plurality of said reg- 14. An apparatus according to claim 13,
character-   istration marks (34, 35; 216Y, 216M, 216C, 217Y, ized in that
said transfer means Includes convey-  10  217M, 217C; 216; 217; 309BK,
309Y, 309M, ing means (6; 6a; 208) for moving said recording  309C,310BK,
310Y, 31 OM, 310C) are formed and medium (S; 10; 11; 212; 242; 243a, 243b,
243c;    said detecting means (14 to 19; 214, 215, 218, 305; [err] among
said plurality of Image hold-  219) detects an interval between a plurality
of ing members (1BK, IY, IM, 1C; 201Y, 201M,         said patterns. 201C).
15 22. An apparatus according to any of the claims 15 15. An apparatus
according to claim 14, character-   to 21, characterized in that said
registration mark ized in that said detecting means (14 to 19; 214,  (34,
35; 216Y, 216M, 216C, 217Y, 217M, 217C; 215, 218, 219) detects a
registration mark (34,   216; 217; 309BK, 309Y, 309M, 309C, 310BK, 35;
216Y, 216M, 216C, 217Y, 217M, 217C; 216;  20  310Y,310M, 310C) is formed on
said image hold- 217; 309BK, 309Y, 309M, 309C, 310BK, 310Y,        ing
member (1BK, 1Y, IM, 1C; 201Y, 201M, 310M, 310C) for positional
determination trans-   201C) by said Image forming means to a position
ferred onto a conveying belt constituting said    so as to be transferred
onto said belt without be- conveying means (6; Oa; 208).
ing transferred onto said recording medium (S; 25      10; 11; 212; 242;
243a, 243b, 243c; 305; [err] 16. An apparatus according to any of the
claims 13 to 15, characterized in that said optical means  23. An apparatus
according to any of the claims 13 (3BK, 3Y, 3M, 3C; 206Y, 206M, 206C)
Includes a    to 22, characterized in that said image holding mirror for
reflecting onto said image holding     member (1BK, 1Y, IM, 1C; 201Y, 201M,
201C) member (1BK, 1Y, IM, IC; 201Y, 201M, 201C) an   30  has a drum shape.
optical image for formation of said image, and in that said control means
controls a position of said mirror on the basis of the quantity detected by
PatentansprOche said detecting means (14 to 19; 214, 215, 218, 219).
35  1. Ein Bilderzeugungsgerit, das umfallt: - Bllderzeugungseinrichtungen,
die ein opti- 17. An apparatus according to any of the claims 14
sches System (3BK, 3Y, 3M, 3C; 208Y, to 16, characterized in that said
detecting means      206M, 206C) einschliefien, um ein Lichtbfl- (14 to 19;
214,215,218,219) detects a positional       schel einerLichtquelle auf ein
lichtempfind- deviation ina moving direction of said conveying   40  liches
Element (1BK, 1Y, 1M, IC; 201Y, means (6; 6a; 208).
201M, 201C) zur Erzeugung einer Abbil- dung an diesem zu lenken, 18. An
apparatus according to any of the claims 14        gekennzeichnet durch to
17, characterized in that said detecting means    -
Ermittlungseinrichtungen (14 bis 19; 214, (14 to 19; 214,215,218,219)
detects a positional  45   215, 218, 219), um sine Lageabweichung deviation
in the direction almost perpendicular to     einer an dem besagten
lichtempfindlichen the moving direction of said conveying means (6;
Element (18K, 1Y, IM, IC; 201Y, 201M, 6a; 208).
201C) erzeugten Abbildung zu erfassen, und 19. An apparatus according to
any of the claims 15  6o  - esine Stuereinrichtung zur Steuerung des to 18,
characterized In that said detecting means      genannten optischen Systems
(3BK, 3Y, (14 to 19: 214, 215, 218, 219) detects an inclina-     3M, 3C;
206Y,206M, 206C) auf der Grund- tion of said registration mark (34, 35;
216Y,          lage der durch die erwAhnten Ermittlungs- 216M, 216C, 217Y,
217M, 217C; 216; 217;                einrichtungen (14 bis 19; 214, 215,
218, 309BK, 309Y, 309M, 309C, 310BK, 310Y, 31OM,  55       219) erfaBten
Lageabweichung, um die Po- 310C).
sition einer an dem besagten lichtempfind- lichen Element (1BK, 1Y, 1M, 1C;
201Y, 20. An apparatus according to any of the claims 15        201 M,
201C) zu erzeugenden Abbildung zu 25    50 49                 EP 0478 005
B1 korrigieren.                                      dung an diesem zu
lenken, dadurch ge- 



kennzeichnet, dal 2. Ein Gerat nach Anspruch 1,  dadurch gekenn-          -
Marken (34, 35; 216Y, 216M, 216C, 217Y, zeichnet, dae das besagte
lichtempfindliche Ele-      217M, 217C; 216; 217; 309BK, 309Y, 309M, ment
(1BK, 1Y, 1M, IC; 201Y, 201M, 201C) eine   5     309C, 310BK, 310Y, 310M,
310C) fOr eine Trommel einschlielit.
Positlonsanpassung an den genannten Transporteinrichtungen (6; 6a; 208)
ausge- 3. Ein Gerat nach einem der vorausgehenden An-            bildet
sind, sprilche, dadurch gekennzeichnet, daB das ge-       - eine
Ermittlungseinrichtung (14 bis 19; nannte Lichtbflschel einen Laserstrahl
ein-  10       214, 215, 218, 219) vorgesehen ist, um die schliellt, der
das besagte lichtempfindllche Ele-      Position der besagten Marken (34,
35; ment (1 BK, IY, I M, 1C; 201Y, 201 M, 201C) abta-     216Y, 216M, 216C,
217Y, 217M, 217C; 216; stet.
217; 309BK, 309Y, 309M, 309C, 31 OBK, 310Y, 310M, 310C) zu erfassen, und 4.
Ein Gerat nach elnem der vorausgehenden An-  15      - elne
Steuereinrichtung zur Steuerung des sprdche, dadurch gekennzeichnet, dales
ferner         genannten optischen Systems (3BK, 3Y,
Entwicklungselnrichtungen enthilt, um elne an         3M, 3C; 206Y, 206M,
206C) in Obereinstim- dem besagten lichtempfindlichen Element (1 BK,
mung mit der durch die erwahnten Ermitt- 1Y, IM, IC; 201Y, 201M, 201C)
erzeugte Abbil-         lungseinrichtungen (14 bis 19; 214, 215, dung
sichtbar zu entwickeln.              20          218, 219) erfallten
Position der besagten Marken vorgesehen ist, um die Position ei- 5. Ein
Gerat nach elnem der vorausgehenden An-            ner an dem besagten
Aufzeichnungsmedi- sprriche, dadurch gekennzeichnet, dal die er-         um
(S; 10; 11; 212; 242; 243a, 243b, 243c; wahntbn Ermittlungseinrichtungen
(14 bis 19;          305; SI bis S4) zu erzeugenden Abbildung 214, 215,
218, 219) eine Lageabweichung einer  25     ZU korrigieren. durch die
besagten Entwicidungselnrichtungen entwickelten Abbildung feststellen.
9. Ein Gerat nach Anspruch 8, dadurch gekenn- zeichnet, dag die besagten
Marken (34,35; 216Y, 6. Ein Gerat nach einem der vorausgehenden An-
216M, 216C, 217Y, 217M, 217C; 216; 217; sprflche, dadurch gekennzeichnet,
daB das ge-  3o  309BK, 309Y, 309M, 309C, 310BK, 310Y, 310M, nannte
optische System (3BK, 3Y, 3M, 3C; 206Y,    310C) an den genannten
Transporteinrichtungen 206M, 206C) einen Spiegel enthfilt, der das ge-
(6; 6a; 208) durch die erwahnten Bilderzeu- nannte Lichtbuschel
reflektiert.                  gungseinrichtungen ausgebildet sind. 7. Ein
Gerfit nach Anspruch 6, dadurch gekenn-  35  10. Ein Gerit nach Anspruch 8
oder 9, dadurch ge- zeichnet, daB die besagte Steuereinrichtung el-
kennzeichnet, daB die genannten Transportein- nen Stellantrieb (27, 28, 29;
40, 41; IIBK, 11Y,  richtungen (6; 6a; 208) ein Band enthalten, um 11M,
11C; 220Y, 220M, 220C, 222Y, 222M, 222C;     das besagte
Aufzeichnungsmedium (S; 10; 11; 245,246) enthalt, um die Position des
erwahnten   212; 242; 243a, 243b, 243c; 305; S, bis S4) zu Spiegels zu
regeln.                       40     transportieren, und die erwahnten
Bilderzeu- gungseinrichtungen die Marken (34, 35; 216Y, 8. Eln
Bilderzeugungsgerat, das umfaSt               216M, 216C, 217Y, 217M, 217C;
216; 217; - Transporteinrlchtungen (6; 6a; 208), um en   309BK, 309Y, 309M,
309C, 310BK, 310Y, 310M, Aufzeichnungsmedlum  (S; 10; 11; 212;        310C)
auf das genannte Band ibertragen. 242; 243a, 243b, 243c; 305; S, bis 84) zu
45 transportieren, und                       11. Emn Geritnach
einemderAnsprache 8 bis 10, da- - Bilderzeugungseinrichtungen, um elne Ab-
durch gekennzebchnet, dal die besagten Marken bildung an dem besagten
Aufzeichnungs-       (34, 35; 216Y, 216M, 216C, 217Y, 217M, 217C; medium
(S; 10; 11; 212; 242; 243a, 243b,     216; 217; 309BK, 309Y, 309M, 309C,
310BK, 243c; 305; S, bis S4), das durch die genann-  5o  310Y, 310M, 310C)
an Positionen ausgebildet ten Transporteinrichtungen (6; Ba; 208)
sind, die sich nbcht mit dem Aufzeichnungsmate- transportiert wird, zu
erzeugen, wobei die   rial (S; 10; 11; 212; 242; 243a, 243b, 243c; 305;
erwahnten  Bilderzeugungseinrichtungen       S, bis 84) an den genannten
Transporteinrichtun- ein optisches System (3BK, 3Y, 3M, 3C;       gen (6;
Ba; 208) iiberdecken. 206Y, 206M, 206C) einschliellen, um das  55 Licht
einer Lichtquelle auf ein lichtempfind-  12. Ein Gerat nach einem
derAnsprflche 8 bis 11, da- liches Element (1BK, IY, IM, 1C; 201Y,
durch gekennzeichnet, dae die erwahnten Bil- 201 M, 201C) zur Erzeugung
einer Abbil-      derzeugungseinrichtungen eine Abbildung an 26    51
EP 0478005 B1                   52    I dem besagten Auftzeichnungsmedium
(8; 10; 11;  16. Ein Gerat nach einem der AnsprOche 13 bis 15, 212; 242;
243a, 243b, 243c; 305; S1 bib 84) durch  dadurch gekennzeichnet, daB die
genannten op- 



elnen elektrophotographischen Prozell ausbil-     tischen Mittel (3BK, 3Y,
3M, 3C; 206Y, 206M, den.                                              206C)
elnen Spiegel, um auf die genannten bild- 5      tragenden Elements (1BK,
1Y, IM; IC; 201Y, 13. Ein Bilderzeugungsgerdt, das umfait
201M, 201C) ein optisches Bild zur Erzeugung - sine Mehrzahl von
Bilderzeugungselnrich-     dererwahnten Abbildung zu reflektleren, enthal-
tungen, die eine Mehrzahl von optischen      ten und dag die besagte
Stbuereinrichtung eine Mittein (3BK, 3Y, 3M, 3C; 206Y, 206M,
Position des erwfhnten Spiegels auf der Grund- 206C) zur Lenkung des Lichts
einer Mehr-  0o    lage derdurch die erwahnten Ermittlungseinrich- zahl von
Lichtquellen auf eine Mehrzahl      tungen (14 bis 19; 214, 215, 218, 219)
erfabten von bildtragenden Elementen (1BK, 1Y,        GrOle reguliert. IM,
19; 201Y, 201M, 201C), um an disen verschiedenartige Abbildungen zu erzeu-
17. Ein Gerat nach einem der AnsprOche 14 bis 16, gen, einschie~en, und
15      dadurch gekennzeichnet, daB die erwahnten Er- -
Tmnsferelnrichtungen, um die Abbildungen     mittiungseinrichtungen (14 bis
19; 214,215,218, an dergenannten Mehrzahl von bildtragen-     219) eine
Lageabweichung in elner Bewegungs- den Elementen (1BK, 1Y, IM, IC; 201Y,
richtung der genannten Transportenrichtungen 201M; 201 C) auf dasselbe
Aufzeichnungs-     (8; 8a; 208) erfassen. medium (S; 10; 11; 212; 242;
243a, 243b,  20 243c; 305; SI bis S4) zu Olbertragen,     1. Ein Gerat nach
einem der AnsprOche 14 bis 17, gekennzeichnet durch
dadurch gekennzelchnet, daB die erwahnten Er- - Ermittiungseinrichtungen
(14 bin 19; 214,    mittlungseinrichtungen (14 bIn 19; 214,215,218, 215,
218, 219), um eine den Lageabwei-       219) sine Lageabweichung in der zur
Bewe- chungen der besagten, durch die erwahnte  25  gungsrichtung der
genannten Transporteinrich- Mehrzahl von Bilderzeugungseinrichtun-
tungen (6; 6a; 208) nahezu rechtwinkilgen Rich- gen erzeugten Abbildungen
entsprechen-       tung erfassen. de GrWBe zu erfassen; und - sine
Steuereinrichtung zur Steuerung der  19. Ein Gerat nach einem der
Ansprflche 15 bis 18, genannten optischen Mittel (3BK, 3Y, 3M;  30  dadurch
gekennzeichnet, da% die erwfhnten Er- 3C; 206Y, 206M, 206C) der erwAhnten
mittiungselnrichtungen (14 bis 19;214,215,218, Mehrzahl von
Bilderzeugungseinrichtun-       219) sine Neigung der besagben
Positionlermar- gen auf der Grundlage der durch die er-      ken (34, 35;
216Y, 216M, 216C, 217Y, 217M, wahnten Ermittiungneinrichtungen (14 bis
217C; 216; 217; 309BK, 309Y, 309M, 309C, 19; 214,215,218,219) erfalten
GrWBe, um   35  310BK, 310Y, 310M, 310C) erfassen. die Position einer an
dem besagten Auf- zeichnungsmedium (S; 10; 11; 212; 242;    20. Ein Gerat
nach einem der Anspr~che 15 bis 19, 243a, 243b, 243c; 305; S, bib S4) zu
erzeu-  dadurch gekennzeichnet, daB die erwihnten Er- gendenAbbildung zu
korrigieren.              mittlungseinrichtungen (14 bib 19; 214,215,218,
40      219) dIe GrSge der besagben Positioniermarke 14. Ein Gerfit nach
Anspruch 13, dadurch gekenn-     (34, 35; 216Y, 216M, 216C, 217Y, 217M,
217C; zeichnet, daB die erwAhnten Transfereinrichtun-   216; 217; 309BK,
309Y, 309M, 309C, 31OBK, gen Transporteinrichtungen (8; 6a; 208) umfas-
310Y, 310M, 310C) erfassen. sen, um das besagte Aufzelchnungsmedium (S; 10;
11; 212; 242; 243a, 243b, 243c; 305; S1 bbn  46  21. Ein Gerfit nach einem
der Ansprache 15 bis 20, S4). zwischen der genannten Mehrzahl von bild-
dadurch gekennzelchnet, daB sine Mehrzahl der tragenden Elementen (IBK, 1Y,
IM, IC; 201Y,       besagten Positionlermarken (34, 35; 216Y, 201M, 201C)
zu bewegen.                           216M, 216C, 217Y, 217M, 217C; 216;
217; 309BK, 309Y, 309M, 309C, 310BK, 310Y, 310M, 15. Eln Gerat nach
Anspruch 14, dadurch gekenn-  60  310C) ausgebildet sind und die erwahnten
Er- zeichnet, dal3 die erwAhnten Ernittlungseinrich-
mittiungneenrichtungen (14 bis 19; 214,215,218, tungen (14 bis 19; 214,
215, 218, 219) eine Posi-  219) einen Abstand zwischen einer Mehrzahl der
tioniermarke (34, 35; 216Y, 216M, 216C, 217Y,     besagten
Positioniermarken erfassen. 217M, 217C; 218; 217; 309BK, 309Y, 309M, 309C,
310BK, 310Y, 310M, 310C) zur Lagebe-  ss  22. Ein Gerat nach einem der
Anspriche 15 bis 21, stimmung, die auf ein die genannte Transportein-
dadurch gekennzelchnet, daB die besagte Post- richtung (6; 6a; 208)
bildendes Transportband    tloniermarke (34, 35; 216Y, 216M, 216C, 217Y,
Obertragen ist, erfassen.                         217M, 217C; 216; 217;
309BK, 309Y, 309M, 27    53                 EP 0 478 005 B1
54 309C, 310BK, 310Y, 310M, 310C) an dem go-        moyens de dteoction (14
A 19 ; 214, 215, 218, nanntbn bildtragenden Element (1BK, 1Y, IM,      219)
d6tectent un 6cart de position d'une image 



IC; 201Y, 201 M, 201 C) durch die erwahnten Bil-  qui est d6veloppee par
les moyens de d6veloppe- derzeugungsoinrichtungen an elner Position
ment. ausgebildet ist, urn auf das genannte Transport-   s band ohne Bine
Obertragung auf das besagte    6. Un appareil selon l'une quelconque des
revendi- Aufzeichnungsmedium (S; 10; 11; 212; 242;        cations
precedentes, caracterise en ce que le 243a, 243b, 243c; 305; SI bis S4)
Obertragen zu  systeme optique (3BK, 3Y, 3M, 3C; 206Y, 206M, werden.
206C) comprend un miroir qui r6flechit le fais- 10     ceau de lumibre. 23.
Ein Gerat nach elnem der Ansprflche 13 bis 22, dadurch gekennzelchnet, dal,
das genanntb bild-  7. Un appareil selon la revendication 6, caracteris6
tragende Element (1 BK, 1Y, I M, IC; 201Y, 201 M,  on co que les moyens de
commando compren- 201C) sine Trommelgestalt besitzt.               nent un
actionneur (27, 28, 29 ; 40, 41; IIBK, 15     11Y, 1M, 11 C; 220Y, 220M,
220C, 222Y, 222M, 222C ; 245, 246) pour commander la position du
Revendicatlons                                      miroir. 1. Un appareil
de formation d'lmages compronant  8. Un appareill de formation d'images
comprenant des moyens de formation d'images  20             des moyens de
transport (6; 6a ; 208) comportant un systbme optique (3BK, 3Y, 3M,
pourtransporterunsupportd'enregistrement(S; 3C ; 206Y, 206M, 206C) pour
gulder un falsceau   10; 11; 212; 242 ; 243a, 243b, 243c; 305 ; S, a de
lumibre d'une source de lumlibre vers un 616-  S4), et ment photosensible
(1BK, 1Y, IM, 1C ; 201Y,           des moyons de formation d'images pour
201M,201C),pourformeruneimagesurcolui-ci,  25    former une image sur le
support d'enregistre- caracterlse par                                  ment
(S; 10; 11; 212; 242; 243a, 243b, 243c; des moyens de d6tection (14 A 19 ;
214,     305; S, A S4) qui est transporte par les moyens 215, 218, 219)
pour detecter un 6cart de position  de transport (6 ; Oa; 208), ces moyens
de forma- d'une image form6e sur l'6l6ment photosensible   tion d'images
comprenant un systeme optique (IBK, 1Y, 1M, 1C; 201Y, 201M, 201C), et  30
(3BK, 3Y, 3M, 3C ; 206Y, 206M, 206C) pour gui- des moyens de commando pour
comman-         der la lumlere d'une source de lumlire vers un der le
systome optique (3BK, 3Y, 3M, 3C ; 206Y,  el6ment photosensible (1 BK, IY,
1 M, 1C ; 201Y, 206M, 206C) surla basedel'ocartde position d6-   201M,
201C), de fagon a former une Image sur tot6 par les moyens de d6tection (14
a 19 ; 214,  celui-ci, 215, 218, 219), de fagon A corriger la position  35
caract6ris6 en ce quo d'une image qui dolt Atre form6e sur l'ol6ment
des marques (34, 35; 216Y, 216M, 216C, photosensible (1BK, 1Y, IM, IC;
201Y, 201M,      217Y, 217M, 217C; 216 ; 217 ; 309BK, 309Y, 201C).
309M,309C,310BK,310Y,310M,310C) pouras- surer la concordance de position
sont formios 2. Un appareil selon la revendlcation 1, caract6ris6  40  sur
les moyens de transport (6 ; 8a ; 208), on ce quo l'6lement photosensible
(1 BK, 1Y, I M,      des moyens de d6tection (14 A 19 ; 214, 1C; 201Y,
201M, 201C) comprend un tambour.       215, 218, 219) sont incorpor6s pour
d6tector la position des marques (34, 35 ; 216Y, 216M, 3. Un appareil selon
l'une quelconquo des revendi-  216C, 217Y, 217M, 217C ; 216 ; 217; 309BK,
cations pr6c6dentes, caract6es6 on ce quo Io  45  309Y, 309M, 309C, 310BK,
310Y, 310M. 310C), falsceau de lumlere comprend un falscoeau laser  et qui
balaie l'6l6ment photosensible (IBK, IY, 1M,      des moyens de commando
sont incorpo- IC; 201Y, 201M, 201C).                           res pour
commander le systeme optique (3BK, 3Y, 3M, 3C; 206Y, 206M, 206C)
conform6ment A 4. Un appareil selon l'une quelconque des revendi-  5o  la
position des marques qui est detect6o par les cations pr6cedentbs,
caract6rise on ce qu'il     moyens de d6tection (14 a 19 ; 214, 215, 218,
comprend en outre des moyens de d6veloppe-       219), de fagon A corriger
la position d'une Image ment pour developper visuellement une image
qui doit etre formee sur le support d'enregistre- formhe sur l'el6ment
photosensible (1BK, IY, IM,  ment (S; 10; 11; 212 ; 242 ; 243a, 243b, 243c;
1C; 201Y, 201 M, 201 C).                 55      305; S1, AS4). 5. Un
appareil selon l'une quelconque des revendi-  9. Un appareil selon la
revendication 8, caracthris6 cations pr6c6dentes, caracteris6 en co quo les
en ce quo les marques (34, 35 ; 218Y, 216M, 28    55                 EP 0
478 005B1 216C, 217Y, 217M, 217C ; 216 ; 217 ; 309BK,      19;
214,215,218,219),defagon Acorrigerla po- 309Y, 309M, 309C, 310BK, 310Y,
310M, 310C)       sitiond'uneimagequidoitetreform6eeurlesup- sontform6es
sur les moyensnde transport (6; 6a;  port d'enregiatroment (S; 10; 11; 212
; 242; 208) par les moyens de formation d'images.       243a, 243b, 243c;
305; SI a SA. 



5 10. Un apparell solon la revendication 8 ou 9, carao-  14. Un appareil
solon larevendlcation 13, caracteris6 terise on coe quo les moyens de
transport (6; 6a;  on ce qua lea moyens de transfert compronnent 208)
comprennent une courrole pour transporter   des moyens de transport (6; 6a
; 208) pour de- le support d'enregistrement (S; 10; 11 ; 212;    placer le
support d'enregistroment (S; 10; 11; 242 ; 243a, 243b, 243c; 305 ; Si A Sa
, et les  1o  212; 242; 243a, 243b, 243c; 305; S1 A S4) par- moyens de
formation d'images transferent les     ml l'ensemble d'elements porteurs
d'images marques (34, 35; 216Y, 216M, 216C, 217Y,         (1BK, 1Y, IM, 1C
; 201Y, 201M, 201C). 217M, 217C; 216; 217; 309BK, 309Y, 309M, 309C, 310BK,
310Y, 310M, 310C) sur cotte      15.
Unappareilselonlarevendication14,caracterise courrole.
1S      en ce qua les moyens de dteoction (14 A 19; 214, 215,218,219)
dhtectent une marque de cadrage 11. Un appareil selon l'une quelconque des
revendi-  (34, 35; 216Y, 216M, 216C, 217Y, 217M, 217C; cations 8a10,
caracteris eonce quales marques    216 ; 217 ; 309BK, 309Y, 309M, 309C,
310BK, (34, 35 ; 216Y, 216M, 216C, 217Y, 217M, 217C;    310Y, 310M, 310C)
pour la detarmination de po- 216 ; 217 ; 309BK, 309Y, 309M, 309C, 310BK,
20  sition, qui eat transfiroe sur une courrole de 31 OY, 31 OM, 310C) sont
form6es A des positions  transport constituant les moyens de transport qui
no chevauchent pas Is support d'enregistre-  (6; Ba ; 208). ment (S; 10;
11; 212; 242; 243a, 243b, 243c; 305 ; SI A S4) our les moyens de transport
(6; Ga;  16. Un appareil selon l'une quelconque des revendi- 208).
25      cations 13 A 15, caracteriseen oe que les moyens optiques (3BK, 3Y,
3M, 3C; 206Y, 206M, 206C) 12. Un appareil selon 'une quelconque des
revendi-   comprennent un miroir pour reflichir vers l'ele- cations 8 A 11,
caracteribe on ce qu leas moyens  ment portbur d'images (1BK, 1Y, IM, 1C;
201Y, de formation d'lmages forment une image sur Is   201M, 201C) une
image optique pour la forms- support d'enregistrement (S; 10; 11 ; 212;
242;  30  tion de l'image precte6e, et en ce quo lea moyens 243a, 243b,
243c; 305 ; SI a S4) par un procede  de commando commandant la position du
miroir 6lectrophotographlque.                           sur la base de la
quantitA qui eat detectee par les moyens de d~tection (14 A 19; 214, 215,
218, 13. Un appareil de formation d'lmages comprenant     219). un ensemble
de moyens de formation  35 d'images comportant un ensemble de moyens
17. Un apparell solon l'une quelconque des revendi- optiques (3BK, 3Y, 3M,
3C; 206Y, 206M, 206C)     cations 14 a 16, caractfise en ce quo les moyens
pour guider la lumire d'un ensemble de sources   de dhtection (14a 19;
214,215, 218,219) deto- de lumiire vers un ensemble d'el6ments por-
tent un ecart de position dans une direction de tours d'images (1BK, IY,
IM, 1C; 201Y, 201M,  40  deplacement des moyens de transport (6 ; 6a;
201C), pour former differentes images sur ces    208). derniers, et des
moyens de transfert pour transferer  18. Un appareil solon l'une quelconque
des revendi- les images our l'ensemble d'elements portours    cations
14a17, caracteris ence quo les moyens d'images (1BK, IY, IM, 1C; 201Y,
201M, 201C)  45  dedteoction (14 A 19; 214,215,218,219) d~tec- vers le meme
support d'enregistrement (S; 10;    tent un ecart de position dans la
direction qui eat 11; 212; 242; 243a, 243b, 243c; 305; Si a Sd),   prsque
perpendiculaire a la direction de depla- caracteriae par
cement des moyens de transport (6 ; Oa ; 208). des moyens de detection (14
A 19 ; 214, 215,218,219) pour dtecter une quantite corres-  so  19. Un
appareil solon l'une quelconque des revendi- pondant A des ecarts de
position des images for-  cations 15 a 18, caracterise on ce quo les moyens
mies par l'ensemble de moyens de formation       de dhtection (14119;
214,215,218,219) dtsoc- d'images, et
tent une incllnaison de la marque de cadrage (34, des moyens de commando
pour comman-         35; 216Y, 216M, 210C, 217Y, 217M, 217C; 216; derle
moyens optiques (3BK, 3Y, 3M, 3C; 206Y,  55  217; 309BK 309Y, 309M, 309C,
310BK, 310Y, 206M, 206C) de l'ensemble des moyens de for-     310M, 310C).
mation d'images, sur la base de la quantite qul eat ditectie par les moyens
de dhtection (14 A  20. Un appareil selon I'une quelconque des revendi- 29
57                 EP 0 478 005 B1                58 cations 15 A 19,
caracteriseen ce quo les moyens de d6tection (14 A 19; 214,215, 218, 219)
d6too- tont la taille de la marque de cadrage (34, 35; 218Y, 216M, 216C,
217Y, 217M, 217C; 216; 



217 ; 309BK, 309Y, 309M, 309C, 310BK, 31 OY,   5 31OM, 310C). 21. Un
appareil selon l'une quelconque des revendi- cations 15 A 20, caract6rise
en co qu'un ensem- ble des marques de cadrage (34, 35; 216Y,  io 216M,
216C, 217Y, 217M, 217C ; 216; 217; 309BK, 309Y, 309M, 309C, 310BK, 310Y,
31OM, 310C) sont form6es, et les moyens de dhtection (14 A 19;
214,215,218,219) d6tectont un inter- vallo entre un ensemble de ces marques
de ca-  f6 drags. 22. Un appareil selon 'une quelconque des revendi-
cations 15 A 21, caracteris6 en ce que la marque de cadrage (34, 35 ; 216Y,
216M, 216C, 217Y,  20 217M, 217C ; 216 ; 217; 309BK, 309Y, 309M, 309C,
310BK, 31 OY, 31 OM, 310C) est formoee sur l'element portour d'images (1
BK, 1Y, 1 M,1 C; 201Y, 201 M, 201 C), par les moyens de formation d'image,
dana une position tello que la marque de  25 cadrage soft transf6ree sur la
courrolo sans etre transfer6e sur le support d'enregistrement (S; 10; 11
212; 242; 243a, 243b, 243c; 305; Si A S4). 30 23. Un appareil selon l'une
quelconque des revendi- cations 13 A 22, caract6ris6 en co quo I'element
porteur d'images (1BK, IY, I M, IC; 201Y, 201 M, 201 C) a une formo de
tambour. 35 40 46 50 55 30    


