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paper to another position on detection of an undesir- able skew of the
copying paper. The present invention relates to a recording ap-  An object
of the present invention to provide an paratus for forming an Image onto a
recording me-  image forming apparatus which can execute the syn- dium
which is conveyed.                       5   chronization matching between
the paper feed of a In general, such a kind of apparatus mainly com-
recording medium and the image formation without prises: a feed processing
section forfeeding a record-  using resist means such as a resist roller or
the like. ing medium into the apparatus; a paperfeed process-   Another
object of the invention is to provide an ing section for feeding the
recording medium which  image forming apparatus which can solve various was
fed from the feed processing section to an image  10  problems which occur
in the case where the resist forming processing section; a developing
processing  means such as a resist roller or the like is not used. section
for developing an electrostatic latent image  Still another object of the
invention is to provide formed in the Image forming processing section; a
an image forming apparatus In which the apparatus transfer processing
section for transferring the image  can be miniaturized and a throughput
can be im- developed by the developing processing section onto  15  proved.
the recording medium; a fixing processing section for  According to the
invention there is provided a re- executing a fixing processing to the
recording me-  cording apparatus comprising a recording unit which dium
whose transfer processing was completed; and  is structured for recording
information onto an image the like.
bearing member; a feeder for feeding the recording On the otherhand, in
many cases, the paperfeed   20  medium to the recording unit; a transfer
unit for trans- processing section and the image forming processing
ferring the image formed on the image bearing mem- section execute some
synchronization matching      ber onto the recording medium fed by the
feeder; a processing to synchronize the image writing timing.  detector
which is provided between the transfer unit Hitherto, the start of the
driving of a paper feed roller  and the feederfordetecting the recording
medium be- called a resist rollerorthe time to open a resistshutter  25
ing fed; and a controller for controlling the recording is performed
synchronously with the start of the writ-  operation of the recording unit,
characterised in that ing of an Image (synchronization in the sub scanning
said controller is adapted so that in the case where direction).
the recording medium is detected by the detector af- As mentioned above, in
the conventional image  ter the elapse of a predetermined period of time
from forming apparatus, since the synchronization match-  30  the start of
the feeding operation of the feeder, the ing in the sub scanning direction
is executed by the  controller causes the recording unit to perform the
resist roller or the like, a paperfeeding mechanism of  operation of
recording the image on said detected re- the apparatus becomes complicated
and the costs in-  cording medium, and in the case where the detector
crease.                                           detects the recording
medium before the elapse of a On the other hand, since the synchronization
35  predetermined period of time from the start of the matching in the sub
scanning direction by the resist  feeding operation of the feeder, the
controller inhibits roller or the like is performed by certainly once stop-
the recording unit from recording the image on said ping the recording
medium which was fed, there are  detected recording medium. problems such
that the paper feeding interval of the  The present invention will now be
described by recording medium cannot be reduced, it is difficult to  40
way of example with reference to the accompanying improve a throughput and
the like.                drawings In which:- Reference is made to Patent
Abstracts of Japan,   Fig.  is a cross sectional constructional diagram
vol. 9, no. 105 which discloses a recording apparatus  for explaining a
construction of an image forming for recording information onto a recording
medium     apparatus showing an embodiment of the inven- utilising a
scanning recording process having a sub   45  tion; scanning direction,
having a sheet feed means for     Fig. 2 is an enlarged cross sectional
diagram of feeding the medium to record on, In which the syn-   the main
section for explaining an arrangement chronisation between feeding and
recording In the     construction of a paper feed sensor shown in fig. sub
scanning direction is performed responsive tothe  1; feeding state of the
fed recording medium.    50      Fig. 3 is a control block diagram for
explaining a Reference is also made to Patents Abstracts of    construction
of a controlier section shown in fig. Japan, vol. 6, no. 13 discloses
asynchronous control  1; system In a copying machine in which the copying
Fig. 4 is a timing chart for explaining the image speed is increased by
starting the exposure before    sequence timing in the image forming
apparatus the paper reaches resist rollers.             55      according
to the invention; Further, reference Is made to Patents Abstracts   Fig. 5.
is a timing chart for explaining the image of Japan, vol. 7, no. 265 which
discloses a copier hav-  sequence timing In an abnormal paper feeding ing
an arrangementfortransferring asheetofcopying     state In the image
forming apparatus according 2    
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the photo sensitive material 6 from a position (atent Fig. 6 is a timing
chart for explaining the image  image forming start position) [err] on the
photo sensi- sequencetiming in anotherabnormal paperfeed-   tive material 6
at which a laser beam Is scanned to a ing state in the Image forming
apparatus accord-   5   position [err] at which a toner image is
transferred onto ing to the invention; and                      the
recording paper P by the transfer roller 10. [err] de- Fig. 7 is a
flowchart for explaining an example of  notes a conveyance distance of the
recording paper the image forming sequence in the image form-  P from the
transfer position (position [err] to the paper ing apparatus according to
the invention.      feed sensor 5. In the embodiment, the conveyance 10
distance [err] is equal to or longer than the moving dis- DETAILED
DESCRIPTION OF PREFERRED                 tance [err]Indicates a moving
distance of EMBODIMENTS                                       the photo
sensitive material 6 from the position [err] on the photo sensitive
material 6 at which the laser beam Fig. 1 is a cross sectional
constructional diagram  Is scanned to a position at which the latent image
is for explaining a construction of an Image forming ap-  15  developed
Into the toner image by the developing roll- paratus showing an embodiment
of the resent inven-  er 9. tion. Reference numeral 1 denotes a paperfeed
tray.   As mentioned above, the paperfeed sensor 5 de- A set recording
paper P as a recording medium is put  tects whether the recording paper P
fed from the pa- onto the paperfeed tray 1. Reference numeral 2 Indi-  per
feed roller 2 has reached a predetermined posi- cates a paperfeed roller
forfeeding the recording pa-  20  tion or not. The sensor 5 Is arranged at
a predeter- persPon the tray 1 one byone bydrivinga paperfeed  mined
upstream position awayfrom the position [err] solenoid (not shown); 3
denotes a paper feed pad for  the moving distance [err] which is equal to
or longer pressing the recording paper P which was fed; and 4  than the
moving distance [err] (which satisfies the re- a roller pad which is come
Into pressure contact with  lation such that the conveyance distance
[err]the the recording paper P and presses by the rotation of  25  moving
distance [err] the paper feed roller 2.                              Fig. 3
is a control block diagram for explaining a Reference numeral 5 denotes a
paper feed sen-  construction of the control section CONT shown in soras
papersensing meansforsensing the arrival of,  Fig. 1. Reference numeral
18denotes a video control- e.g., a front edge of the recording paper P
which was  ler having a memory to develop code data sent from fed and for
outputting a paper sensing signal PFSNS   30   a host compute rorthe like
into pixel data (hereinafter, to a CPU, which will be explained
hereinlater. Refer-  referred to as video data) and the like. ence numeral
6 indicates a photo sensitive material.  Reference numeral 19 indicates a
CPU to inte- A laser beam which was modulated on the basis of im-  gratedly
control each section of the imageforming ap- age information is scanned
onto the photo sensitive  paratus on the basis of control programs stored
in an material 6 by an optical unit 8 as latent Image forming   35  ROM or
the like (not shown). means. Reference numeral 7 indicates a charging
Reference numeral 20 denotes a gate circuit to roller for uniformly
charging the photo sensitive ma-  form an image signal VDO to control the
light-on/light- terial 6.                                         off of a
semiconductor laser LD on the basis of a video Reference numeral 9 denotes
a developing roller  signal VIDEO at a high (H) level or a low (L) level
for developing a latent image on the photo sensitive   40  based on the
video data from the controller 18, a laser material 6 into a toner image;
10 indicates a transfer  ON signal LON (forced light-on signal) which is
sent roller for transferring the toner Image developed on  from the CPU 19,
and a mask signal TOPER to mask the photo sensitive material 6 onto the
recording pa-  so as not to light on a laser (semiconductor laser) LD per P
which was fed; 11 a discharge roller for dis-  even if the video signal
VIDEO was sent in an area charging the recording paper P onto a discharge
tray  45  other than a print area. Reference numeral 21 de- 12; 17 a fixing
unit which is constructed by a heating  notes a D/Aconverterto D/Aconvert a
parallel signal roller 16 that is heated by a fixing heater 14 and a  APCO
which was set by the CPU 19 to control a light pressing roller 15 and which
thermally presses and  amount of the laser LD. fixes the toner image
transferred tothe recording pa-  Reference numeral 22 denotes an amplifier
to per P; and 13 a front door. CONT denotes a controller  50  amplify an
analog; output from the D/Aconverter 21. section comprising a video
controller, which will be ex-  Reference numeral 23 indicates a drive
circuit to light plained hereinlater, a CPU, a light amount adjusting
on/off the laser LD on the basis of the image signal circuit (APC), and the
like.                      VDO from the gate circuit 20. A drive current in
the Fig. 2 is an enlarged cross sectional view of the  light-on state of
the laserLD is controlled byan output main section for explaining an
arrangement constru-  55  of the amplifier 22. Reference numeral 24 denotes
an tion of the paper feed sensor 5 shown in Fig. 1. The  amplifierto
amplify an output of a photo diode PD cor- same parts and components as
those shown in Fig.  responding to the light amount of the laser LD; 25 in-
1 are designated by the same reference numerals.  dicates an A/D converter
to convert a light amount In the diagram, [err] denotes a moving distance
of  output from the amplifier 24 Into a parallel signal 3    
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voltage unit to apply high voltag-  discharged onto the discharge tray 12
by the driving es to the charging roller 7, developing roller 9, and  of
the discharge roller 11. transfer roller 10 in accordance with a signal
from the  The operation of the high voltage unit 26 and the CPU 19.
5   APC operation of the semiconductor laser LD In a In the Image forming
apparatus constructed as   normal feeding state of the recording paper P
accord- mentioned above, when the feeding operation of the  ing to the
image forming apparatus of the invention recording paper P is started by
the paper feed roller  will now be described with reference to Fig. 4. 2 at
a predetermined speed to the transfer roller 10   Fig. 4 is a timing chart
for explaining the image and the paperfeed sensor 5 detects the arrival of
the   10  sequence timing in the image forming apparatus ac- recording
paper P at a predetermined position and  cording to the invention. outputs
the signal PFSNS, the CPU 19 receives it and  As will be understood from
the diagram, the sol- generates an image write timing signal TOP in the sub
enoid signal PFDRV is a control signal of the paper scanning direction to
the photo sensitive material 6.  feed solenoid (not shown). When the
solenoid signal Synchronously with the image write timing signal  15  PFDRV
is at the H level, the paper feed solenoid is TOP in the sub scanning
direction, the CPU 19 con-  driven and the feeding operation of the
recording pa- trols the driving of the optical unit as latent image  per P
on the paper feed tray 1 is started by the paper forming means, thereby
enabling an image to be re-  feed roller 2. The paper sensing signal PFSNS
is a corded at a predetermined position of the recording  signal which is
input from the paper feed sensor 5 to paper P which is fed without being
stopped.   20  the CPU 19. The L-level paper sensing signal PFSNS
Practically speaking, when the controller 18 de-  indicates the absence
ofthe paper. The H-level signal velops the code data from the host computer
to the  PFSNS indicates the presence of the paper. The im- video data and
sends a print command to the CPU 19,  age write timing signal TOP in the
sub scanning direc- the CPU 19 checks an internal temperature of the fix-
tion is a sync signal in the sub scanning direction and ing device 17, a
rotational speed of the rotary polygon   25  is sent from the CPU 19 to the
controller 18. The H- mirror 8 in the optical unit and the like. After the
ap-  level mask signal TOPER indicates the effective state paratus was set
into the printable state, the CPU 19  of the mask. The L-level mask signal
TOPER indi- sets a solenoid signal PFDRV to instruct the actuation  cates
the ineffective state of the mask. The laser ON of a paperfeed solenoid
(notshown)to the H level for,  signal LON is aforced light-on signal. The
L-level las- e.g., two seconds, thereby feeding the recording pa-  30  er
ON signal LON indicates the laser light-off state. per P on the paper feed
tray 1. The CPU 19 also con-  The H-level laser ON signal LON indicates the
laser trols the high voltage unitto apply high voltages to the  light-on
state. The video signal VIDEO is an output charging roller 7, developing
roller9, and transfer roll-  signal from the controller 19. When the video
data in- er 10 and the light amount adjusting circuit (APC) of  dicates
white, the video signal VIDEO is set to the L the semiconductor laser LD at
timings, which will be   35  level. When the video data indicates black,
the video explained hereinlater. When the front edge of the pa-  signal
VIDEO is set to the H level and the laser light- per is detected by the
paper sensing signal PFSNS  on state is set. A primary charging system
signal (pri- from the paperfeed sensor 5, the CPU 19 sets the im-  mary
signal) is a high voltage signal to control high age write timing signal
TOP in the sub scanning direc-  voltages which are applied to the charging
roller 7 and tion to match the synchronization in the sub scanning   40
transfer roller 10. When the primary charging system direction to the
controller 18 to the H level for one sec-  (primary signal) Is at the L
level, the high voltages are ond after the elapse of a predetermined time
(f2 -  not applied. When It is atthe H level, the high voltages
[err]/recording paper conveying speed v and also sets  are applied. the
mask signal TOPERtothe Llevel, thereby releas-     Adeveloping system
signal (development signal) ing the mask of the video signal VIDEO. The
control-  45  is a signal to control the high voltage which is applied ler
18 sends the video signal VIDEO synchronously  to the developing roller 9.
When the developing sys- with that the image write timing signal TOP in the
sub  tem (development signal) is at the L level, the high scanning
direction is set to the H level. On the basis  voltage is not applied. When
It is at the H level, the of the video signal VIDEO transmitted as
mentioned  high voltage is applied. above, the drive circuit 23 lights
on/off the semicon-  50  A transfer system signal (transfer signal) Is a
sig- ductor laser LD and scans the laser beam onto the  nal to switch the
polarity of the high voltage which is photo sensitive material 6 by the
rotary polygon mir-  applied tothe transfer roller 10. When the primary
sig- ror 8, thereby forming an electrostatic latent image.  nal is at the H
level and the high voltage is applied to The electrostatic latent image
formed as mentioned  the transfer roller 10, the polarity of the high
voltage above is developed to a toner image by the develop-  55  Is set to
a plus value when the transfer system (trans- ing roller 9 and transferred
to the recording paper P  fer signal) is at the H level. The polarity is
set to a by the transfer roller 10. The transferred toner image  minus
value when the transfer signal is at the L level. is heated and pressed and
fixed onto the recording    A time [err] indicates a period of time from
the start paper P by the fixing unit 17. After that, the paper is  of the
paper feeding operation until the front edge of 4    



7                   EP 0 416 919 B1              8 the recording paper P
arrives at the paper feed sen-  paper feed sensor 5 after the elapse of
time [err] sor 5. A time [err] corresponds to a period of time from   [err]
after the start of the feeding operation of the re- the timing when the
front edge of the recording paper  cording paper P by setting the solenoid
signal PFDRV P reached the paper feed sensor 5 until the image   5   to the
H level, namely, within a period of time [err] write timing signal TOP in
the sub scanning direction  when the semiconductor laser LD is forcedly lit
on for Is sent or a period of time until the image mask is re-  the laser
APC, that is, in the case where it Is deter- leased by setting the mask
signal TOPERtothe Llev-  mined that even if the controller 18 sent the
video sig- el. In the embodiment the time t2 is unconditionally  nal VIDEO
synchronously with the front edge of the defined by [err]recording paper
conveying speed   10  paper, the laser APC overlaps and the normal print-
v.                                                ing cannot be executed,
the CPU 19 informs the oc- A time t3 is a period of time from the start of
the  currence of a defective paper feed and conveyance paper feeding
operation until the start of the forced  to the controller 18 via a
communication line (not light-on of the semiconductor laser LD for the
laser  shown). Further, the CPU 19 stops the transmission APC. A time [err]
corresponds to a period of time when   15  of the image write timing signal
TOP in the sub scan- the semiconductor laser LD is forcedly lit on for the
ning direction as a sync signal in the sub scanning di- APC of the laser
LD. The CPU 19 increases or de-  rection.Thus, thecontroller 18
stopsthetransmission creases a value of digital data APCO so that the dig-
of the video signal VIDEO. ital data APCI from the photo diode PD is set to
the  As mentioned above, in the case where the re- specified value (value
when the light amount of the   20  cording paper P on the paper feed tray 1
was put in semiconductor laser LD was equal to the specified  a state In
which it is projected to the front side than a light amount) forthe period
of time [err] thereby control-  predetermined position, the front edges of
the fed re- ling a current which is supplied to the laser LD.  cording
paper P and the image cannot be matched. A time [err] Is a period of time
from the start of the  Therefore, a check Is made to see if the fed
recording laser APC until the latent image stops the supply of  25  paper P
can be printed or not within a period of time the high voltage to the
developing roller 10 so as not  from the start of the feeding operation of
the record- to develop a belt-like electrostatic latent image which  ing
paper P until the recording paper P reaches the is formed on the
photosensitive material 6 byforcedly  paper feed sensor 5. If the recording
paper P cannot lighting on the semiconductor laser LD. In the em-  be
printed, an error Is Indicated to the controller 18, bodiment[err]et to
[err]ime [err]responds to a   30  thereby stopping the transmission of the
image write stop period of time of the supply of the high voltage  timing
signal TOP in the sub scanning direction as a to the developing roller 10.
A time t7 is a period of time  sync signal in the sub scanning direction.
from the timing when the front edge of the recording  Therefore, the
synchronization matching in the paper Preached the paperfeedsensor5 until
the po-  sub scanning direction with the latent image forming larity of the
high voltage which is applied to the trans-  35  means for forming a latent
image or the like can be fer roller 10 is switched from the minus value to
the  executed by the arrival presence/absence sensing plus value until the
recording paper P reaches the  state of the recording paper P of the sensor
mecha- transfer roller 10. When the recording paper P is set  nism which is
extremely simpler than the sub scan- to the transferroller 10, since the
toner image is trans-  ning direction processing by the conventional resist
ferred to the recording paper P the high voltage is set  40  roller
mechanism. to the plus polarity. When the recording paperP Is not  Fig. 6
is a timing chart for explaining the image set to the transfer roller 10,
the high voltage is set to  sequence timing in another abnormal paper
feeding the minus polarity to return the dirt of the toner re-  state in
the image forming apparatus according to the maining on the transfer roller
10 to the photo sensitive  invention. material 6 and to clean the dirt of
the transfer roller  45  Explanation will now be practically made herein-
10.                                               below with reference to
the timing chart shown in Fig. The operation of the high voltage unit 26
and the  6. APC operation of the semiconductor laser LD in the    As will
be understood from the diagram, in the abnormal feeding state of the
recording paper P In the  case where the recording paper P has reached the
image forming apparatus according to the invention   50  paper feed sensor
5 after the elapse of time [err] will now be described with reference to
Fig. 5.         [err] from the start of the feeding operation of the re-
Fig. 5 is a timing chart for explaining the image  cording paper P by
setting the solenoid signal PFDRV sequence timing In the abnormal paper
feeding state  to the H level, that is, within a period of time [err] in
the image forming apparatus according to the In-  when the semiconductor
laser LD is forcedly lit on for vention. The same components as those shown
in  55  the laser APC, the CPU 19 informs the occurrence of Fig. 4 are
designated by the same reference numer-  a defective paperfeed and
conveyance to the control- als.
ler 18 and stops the transmission of the image write As will be understood
from the diagram, in the  timing signal TOP in the sub scanning direction.
Fur- case where the recording paper P has reached the  ther, synchronously
with the front edge of the record-    9                   EP 0 416 919 B1
10 



ing paper P, the mask signal TOPER is maintained in  to the controller 18.
The CPU 19 checks a predeter- the H level state and masking state of the
video signal  mined jam detecting sequence, for Instance, a period VIDEO is
held by the gate circuit 20. On the other  of time from the time point when
the front edge of the hand, even after completion of the laserAPC, the de-
5   paper was detected by the paper feed sensor 5 until velopment signal is
held in the L level state and the  the rear edge of the paper passes
through the sensor high voltage is not applied to the developing roller 9,
5. If the recording paper P was discharged onto the thereby preventing that
the toner image is developed  discharge tray 12 without causing any paper
jam, the on the photo sensitive material 6.                end of the paper
conveyance Is Informed to the con- As mentioned above, after the CPU 19
detected  10  troller 18. the defective paper feed and conveyance by
monitor-   After the completion of the paper conveyance ing the conveying
state of the recording paper P, the  was informed from the CPU 19 to the
controller 18, masking state of the video signal VIDEO is main-  the
controller 18 requests the CPU 19 to eliminate the tained and the supply of
the high voltage to the de-  erroneous state due to the defective paper
feed and veloping roller 9 Is stopped. Therefore, even if there  15
conveyance. Thereafter, by again outputting a start occurs a situation such
that the controller 18 errone-  command of the printing operation to the
CPU 19, the ously transmitted the video signal VIDEO after the  printing
operation is restarted. defective paper feed and conveyance had been de-
As mentioned above, when the defective paper tected, it is possible to
prevent that an electrostatic la-  feed and conveyance occurred, by
automatically dis- tent image is formed on the photo sensitive material  20
charging the recording paper P, the apparatus can be 6. A dirt around the
photo sensitive material 6 can be  set into the next image forming
processing state with- preliminarily avoided and an unnecessary toner con-
out executing the jam eliminating processing by the sumption can be
suppressed.                       operation by the operator. The embodiment
has been described with re-         Fig. 7 isa flowchart for explaining an
example of spect to the case where when the recording paper P   25  the
imageforming sequence in the image forming ap- has reached the paper feed
sensor 5 within a period  paratus according to the invention. Reference
numer- of time (err) from the start of the feeding operation  als (1) to
(11) show processing steps. of the recording paper P by setting the
solenoid signal  First, each section is initialized (1). The solenoid PFDRV
to the H level until the forced light-on of the  signal PFDRV is set to the
H level and the paperfeed semiconductor laser LD for the laser APC, the CPU
30  solenoid Is driven (2). The feeding operation of the re- 19 informs the
defective paperfeed and conveyance  cording paper P is started. to the
controller 18 and stops the transmission of the  Then, the light adjustment
(APC) is started (3). A image write timing signal TOP in the sub scanning
di-  check is made to see if the time (err) has elapsed rection. However,
if the driving of the paperfeed roller  or not (4). If NO, a check is made
to see if the paper 2 Is stopped by the detection of the defective paper
35  feed sensor 5 has detected the recording paper P or feed and
conveyance, the fed recording paper P re-  not(5). If YES, thatis, if the
Image matching in thesub mains in the apparatus. Therefore, to avoid such a
pa-  scanning direction is impossible, the foregoing error per jam, the
following control is executed.       processing is executed (6). Adischarge
processing of That is, afterthe recording paperPwasfed bythe  the fed
recording paper P is executed (7) and the paperfeed roller 2 by the CPU 19,
while the latent im-  40  processing routine is returned. age forming
means, developing roller 9, and transfer  On the other hand, if YES in step
(4), a check is roller 10 are executing the initialization at predeter-
made to see If the paper feed sensor 5 has detected mined timings, the CPU
19 stops the execution of the  the recording paper P or not (8). If the
sensor 5 has image forming processing by monitoring a transmit-  detected
the paper, the image write timing signal TOP ting state of the Image write
timing signal TOP in the   45  In the sub scanning direction is set to the
H level and sub scanning direction from the sync signal generat-  the mask
signal TOPER is set to the L level (9). The ing means. After the execution
of the image forming  image forming processing is started (10). processing
was stopped, the discharging means (in     Then, the discharge processing
to discharge the the embodiment, the conveying driving system of the
recording paper P on which the electrostatic latent im- recording paper P)
automatically discharges the re-  50  age formed on the photo sensitive
material 6 had cording paper P which was fed to the paperfeed roller  been
developed and the Image was transferred and 2, thereby avoiding the
occurrence of the jam of the  fixed is executed (11) and the processing
routine is recording medium.                                 returned.
Practically speaking, in the case where the de-   As described above,
according to the invention, fective paper feed and conveyance as mentioned
55  there are provided: feeding means for feeding a re- above occurred, the
CPU 19 also continuously drives  cording medium to a transfer position at a
predeter- the conveying system of the recording paper P with-  mined speed;
paper sensing means for sensing outstopping iteven afterthe CPU 19 Informed
the oc-  whether the recording medium fed from the feeding currence ofthe
defective paperfeed and conveyance  means has reached a predetermined
upstream posi- 6    11                 EP 0 416 919 B1                 12 



tion or not than a transfer position which can satisfy     a feeder (2) for
feeding the recording me- the relation such thata moving distance of the
record-  dium (P) to the recording unit; ing medium is equal to or longer
than a moving dis-        a transfer unit (10) for transferring the im-
tancefrom a latent Image forming position on the pho-   5  age formed on
the image bearing member onto to sensitive material to the transfer
position; sync sig-  the recording medium fed by the feeder; nal generating
means for generating an image write         a detector (5) which is
provided between i   timing signal in the sub scanning direction to the
pho-  the transferunit (10) and the feeder (2) fordetect- to sensitive
material on the basis of the arrival state  Ing the recording medium being
fed; and of the recording medium at the predetermined posi-  10     a
controller (19) for controlling the record- tion which was detected by the
paper sensing means;  ing operation of the recording unit and control means
for controlling the driving of thela-    characterised in that said
controller Is tent image forming means on the basis of the image    adapted
so that In the case where the recording write timing signal In the sub
scanning direction which  medium (P) is detected by the detector (5) after
is output from the sync signal generating means.  15  the elapse of a
predetermined period of time from Therefore, different from the
conventional complicat-  the start of the feeding operation of the feeder,
ed synchronization matching mechanism In the sub      the controller causes
the recording unit to per- scanning direction, the synchronizing processing
in  form theoperation ofrecording the image on said the sub scanning
direction can be performed from the  detected recording medium, and in the
case feeding state of the fed recording medium. The syn-  20  where the
detector detects the recording medium chronization matching In the sub
scanning direction   before the elapse of a predetermined period of can be
determined by the detection of the passing     time from the start of the
feeding operation of the state of the predetermined position of the
recording  feeder, the controller inhibits the recording unit medium which
Is conveyed withoutstopping the syn-     from recording the image on said
detected re- chronization matching in the sub scanning direction.  25
cording medium. Thus, the remarkable improvementof the throughput can be
expected as compared with the conventional  2. An apparatus according to
claim 1, further com- one.
prising an image information generator (18) for On the other hand, there
are provided: initializing  generating image information supplied to said
re- means for initializing the latent image forming means,  30  cording
unit characterised in that means are pro- developing means, and transfer
means at predeter-     vided for informing said image information gener-
mined timings after the recording medium was fed by   ator that the
recording operation is impossible the feeding means; stopping means for
stopping the    when the recording unit is to be inhibited. execution of
the image forming processing while checking the transmitting state of the
image write tim-  35  3. An apparatus according to claim 1, further com-
ing signal in the sub scanning direction from the sync  prising an Image
Information generator (18) for signal generating means during the
initializing proc-  generating image information supplied to said re-
essing by the initializing means; and discharging     cording unit,
characterised in that said recording means for automatically discharging
the recording     unit comprises a beam generator (8) for generat- medium
fed to the feeding means after the execution   40  Ing a beam modulated on
the basis of the Image of the image forming processing was stopped by the
information, deflecting means for scanning on stopping means. Therefore,
even if a defective paper  the image bearing member with the modulated
feeding state of the fed recording medium occurred,   beam in order to form
an electrostatic latent im- the fed recording medium can be automatically
dis-    age onto the image bearing member, sync signal charged for
preparation of the next Image formation.  45  generating means for
generating an Image write Therefore, there are obtained excellent
advantages   timing signal and a developing unit fordeveloping such that
the jam eliminating processing due to the   the electrostatic latent Image
formed on the im- deviation of the synchronizing timings is reduced, the
age bearing member and forming a toner image. image forming processing to
the recording medium which is fed next can be efficiently restarted, and
the   50  4. An apparatus according to claim 3, characterised like.
in that in the case where the recording medium is detected by the detector
before the elapse of the predetermined period of time from the startof
Claims                                                the feeding operation
of the feeder, the controller 55      does not output the sync signal to
the image in- 1. A recording apparatus comprising:
formation generator. a recording unit (7, 9) which is structured for
recording information onto an image bearing  5. An apparatus according to
claim 1, further com- member (6);
prising a discharger for discharging the recording 7    tion or not than a
transfer position which can satisfy      a feeder (2) for feeding the
recording me- 



the relation such that a moving distance of the record-  dium (P) to the
recording unit; ing medium is equal to or longer than a moving dis-
a transfer unit (10) for transferring the im- tancefrom a latent image
forming position on the pho-   5  age formed on the image bearing member
onto to sensitive material to the transfer position; sync sig-  the
recording medium fed by the feeder, nal generating means for generating an
image write          a detector (5) which is provided between timing signal
in the sub scanning direction to the pho-  the transfer unit (10) and the
feeder(2) fordetect- to sensitive material on the basis of the arrival
state  ing the recording medium being fed; and of the recording medium at
the predetermined posi-  10      a controller (19) for controlling the
record- tion which was detected by the paper sensing means;   ing operation
of the recording unit and control means for controlling the driving of the
la-    characterised in that said controller Is tent image forming means on
the basis of the image     adapted so that in the case where the recording
write timing signal in the sub scanning direction which  medium (P) is
detected by the detector (5) after is output from the sync signal
generating means.  15  the elapse of a predetermined period of time from
Therefore, different from the conventional complicat-  the start of the
feeding operation of the feeder, ed synchronization matching mechanism in
the sub       the controller causes the recording unit to per- scanning
direction, the synchronizing processing iun   form the operation of
recording the image on said the sub scanning direction can be performed
from the   detected recording medium, and in the case feeding state of the
fed recording medium. The syn-  20  where the detectordetects the recording
mediurm chronization matching in the sub scanning direction    before the
elapse of a predetermined period of can be determined by the detection of
the passing      time from the start of the feeding operation of the state
of the predetermined position of the recording   feeder, the controller
inhibits the recording unit medium which is conveyed without stopping the
syn-    from recording the image on said detected re- chronization matching
in the sub scanning direction.  25  cording medium. Thus, the remarkable
improvement of the throughput can be expected as compared with the
conventional  2. An apparatus according to claim 1, further com- one.
prising an image information generator (18) for On the other hand, there
are provided: initializing  generating image information supplied to said
re- means for initializing the latent image forming means,  30  cording
unit characterised in that means are pro- developing means, and transfer
means at predeter-      vided for informing said image information gener-
mined timings after the recording medium was fed by    ator that the
recording operation is impossible the feeding means; stopping means for
stopping the     when the recording unit is to be inhibited. execution of
the image forming processing while checking the transmitting state of the
image write tim-  35  3. An apparatus according to claim 1, further com-
ing signal in the sub scanning direction from the sync  prising an image
information generator (18) for signal generating means during the
initializing proc-  generating image information supplied to said re-
essing by the initializing means; and discharging      cording unit,
characterised in that said recording means for automatically discharging
the recording      unit comprises a beam generator (8) for generat- medium
fed to the feeding means after the execution   40  ing a beam modulated on
the basis of the image of the image forming processing was stopped by the
information, deflecting means for scanning on stopping means. Therefore,
even if a defective paper  the image bearing member with the modulated
feeding state of the fed recording medium occurred,    beam in order to
form an electrostatic latent im- the fed recording medium can be
automatically dis-     age onto the image bearing member, sync signal
charged for preparation of the next image formation.  45  generating means
for generating an image write Therefore, there are obtained excellent
advantages    timing signal and a developing unit for developing such that
the jam eliminating processing due to the    the electrostatic latent image
formed on the im- deviation of the synchronizing timings is reduced, the
age bearing member and forming a toner image. image forming processing to
the recording medium which is fed next can be efficiently restarted, and
the   50  4. An apparatus according to claim 3, characterised like.
in that in the case where the recording medium is detected by the detector
before the elapse of the predetermined period of time from the start of
Claims                                                 the feeding
operation of the feeder, the controller 55      does not output the sync
signal to the image in- 1. A recording apparatus comprising:
formation generator. a recording unit (7, 9) which is structured for
recording information onto an image bearing  5. An apparatus according to
claim 1, further com- member (6);
prising a discharger for discharging the recording 7    medium,
characterised in that in the case where  PatentansprOche the recording
medium is detected by the detector 



before the elapse of the predetermined period of  1. Aufzelchnungsgerit mit
time from the start of the feeding operation of the   5  elner
Aufzelchnungseinhelt (7, 9) zur Aufzeich- feeder, the discharger discharges
the recording   nung von Information auf einen Bildtrager (6); medium
without recording the Image onto the re-   elner F8rdereinrichtung (2) zum
FWrdern des Auf- cording medium which was fed by the feeder.
zeichnungsmediums (P) zu der Aufzeichnungs- einhelt, 6. An apparatus
according to claim 5, characterised  i1  einer Obertragungseinheit (10) zum
Obertragen in that the controller is adapted to actuate the  des auf dem
Blldtrager erzeugten Biids auf das feeder to feed a new recording medium in
order    von der F~rdereinrichtung gef~rderte Aufzeich- to record the image
which could not be recorded   nungamedium; in the case when the recording
medium is dis-     eInerzwlschen der Obertragungseinheit (10) und charged
by the discharger without recording the   15  der F~rdereinrichtung (2)
angebrachten Erfas- image onto the recording medium.
sungseinrichtung (5) zum Erfassen des gef8rder- ten Aufzeichnungsmediums;
7. An apparatus according to claim 6, characterised   und einer
Steuereinrichtung (19) zur Steuerung in that the detector is arranged at a
position such  des Aufzeichnungsvorgangs der Aufzeichnungs- as to satisfy a
relation of [err] between a mov-  20  einheit, ing distance [err] on the
surface of the image bear-  dadurch gekennzeichnet, daBl die Steuereinrich-
ing member from a recording position on the Im-   tung so eingestellt Ist,
daB, falls nach Ablauf einer age bearing member to a position where the
toner    vorbestimmten Zeit nach dem Beginn des For- image is transferred
by the transfer unit and a   dervorgangs durch die Fdrdereinrichtung das
moving distance 12 of the recording medium from   25  Aufzeichnungsmedium
(P) von der Erfassungs- the detector to the position where the toner im-
einrichtung (5) erfaSt wird, die Steuereinrichtung age is transferred by
the transfer unit.          die Aufzeichnungseinheit veranlalt, den
Blidauf- zeichnungsvorgang auf des erfaBte Aufzeich- 8. An apparatus
according to claim 3, characterised   nungsmedium vorzunehmen, und falls
die Erfas- in that a light amount detector is provided for de-  30
sungseinrichtung das Aufzeichnungsmedium vor tecting a light amount of the
beam generated from  dom Ablauf elner vorbestimmten Zeit nach Be- the beam
generator, and the controller Is ar-     ginn des Fordervorgangs durch die
Forderein- ranged for controlling the light amount of the    richtung
erfaSt, die Steuerelnrichtung die Auf- beam generator on the basis of a
detection signal  zelchnungseinheit an derAufzelchnung des Bids of the beam
detector.                     35      auf das Aufzeichnungsmedlum hindert.
9. An apparatus according to claim 3, characterised  2. Gerat nach Anspruch
1, mit einem Biidinformati- in that said controller Is adapted to Inhibit
the ac-  onsgenerator (18) zur Erzeugung von der Auf- tuation of the
developing unit In the event thatthe  zelchnungsehnhelt zugeffhrter
Bildinformation, recording medium is detected before the elapse  40
dadurch gekennzelchnet, daB aine Einrichtung of the predetermined period of
time from the start  vorgesehen ibt die dazu dient, dem Blidinforma- of the
feeding operation of the feeder.           tionsgenerator mitzuteilen, daB
der Aufzeich- nungsvorgang unmdglich Ist, wenn die Aufzeich- 10. An
apparatus according to any one of claims 1-9,  nungseinheit gehindert
warden muB. characterised In that said apparatus has neither  45 a resist
roller nor a resist shutter.          3. Gerit nach Anspruch 1, mit einem
Bildinformati- onsgenerator (18) zur Erzeugung von der Auf- 11. An
apparatus as claimed in any one of claims 1-   zeichnungseinheit
zugeffhrter Bildinformation, 10, charactersed In that the synchronization
be-  dadurch gekenrnzelchnet, dal3 die Aufzeich- tween feeding and
recording in the sub scanning   so  nungseinheit aenen Strahlengenerator
(8) zur Er- direction is performed responsive to the feeding  zeugung aines
auf der Basis der Bildinformation state of the fed recording medium.
modulierten Strahis, aine Umlenkungseinrich- tung zur Abtastung des
Bildtrilgers mit dem mo- 12. An apparatus according to claim 11, character-
dullerten Strahl zur Erzeugung alnes elektrosta- ised in that the feeding
state is determined by the  55  tisch latenten Bildes auf dem BlIdtriger,
elnen detection of the passing state of a predetermined
Glelchlaufsignalgenerator zur Erzeugung sines portion of the recording
medium.                  Bildschreibslgnals und elne Entwickiereinheitzur
Entwicidung des auf dem Bildtrager erzeugten elektrostatisch latenten
Bildes und zur Erzeu- 8    15                 EP 0 416 919 B1
186    I 1111       N JILl  1111 gung eines Farbbilds umfas&
10. Gert nach olnem derAnsprfiche 1 bis 9, dadurch gekennzeichnot, daB das
Gerat weder ehe An- 4. Gerat nach Anspruch 3, dadurch gekennzoich-
druckwalze noch sine Schutzklappe hat. 



net, dalB, falls das Aufzeichnungsmedium von der   5 Erfassungseinrichtung
vor dem Ablaufeinervor-  11. Gerat nach einem der Ansprfiche I bis 10, da-
bestimmten Zoit nach dam Beginn des Farder-       durch gekennzelchnet, daB
der Glelchlauf zwi- vorgangs durch die Ffdereinrichtung erfaSt        schen
Ffrderung und Aufzeichnung in der Untbr- wird, die Stbuereinrichtung das
Glelchlaufsignal  abtastrichtung abhingig vom Farderzustand des nicht an
den Bildinformationsgenerator ausgibt.  io  geforderten
Aufzeichnungsmedlums ausgefuhrt wird. 5. Gerst nach Anspruch 1, mit elnem
Entlader zum Entladen des Aufzeichnungsmediums, dadurch     12. Gerat nach
Anspruch 11, dadurch gekonnzeich- gekennzelchnet, daSi, falls das
Aufzeichnungs-    net, daiS der FMrderzustand durch die Abtastung medium
vorderm Ablauf elnervorbestimmten Zeit  i5  des Durchgangazustands ehos
festgelegton Ab- nach Beginn des F8rdervorgangs durch die For-     schnitts
des Aufzeichnungsmediums festgestellt dereinichtung vond er
Erfassungseinrichtung or-   wird. faft wird, der Entlader das
Aufztichnungsmed- um entiadt, ohne das BSid auf das von der Forder-
einrichtung geffrderte Aufzehchnungsmadium   20   Rovendications
aufzuzeichnen. 1. Appareil denregibtrement comprenant 6. Gernt nach
Anspruch 5, dadurch gekennzelch-             uno unit6 d'enregistrement (7,
9) qui est net, daR die Steuereinrichtung darauf singestellt  structuree
pour enregistrer l'information our un ist, die F6rdereinrichtung zum
F6rdern elnes wei-  25  element (6) de support d'image; teren
Aufzeichnungsmediums zur Aufzeichnung             un dispositif (2)
d'alimentation pour diger des Blides zu aktlivieren, das nicht
aufgezeichnet  le support d'enregistrement (P) vers l'unit6 d'en- warden
konntb, weil das Aufzeichnungsmedlum       registrement; vom Entiader
entiaden wurde, ohne das Bld auf           une unite (10) de transfert pour
transfbrer das Aufzeichnungsrnedium aufzuzeichnen.   30      I'image form6e
our 1'6i6ment de support d'image sur le support d'enregistrement aiimentb
par le 7. Gernt nach Anspruch 6, dadurch gekennzeich-        dispositif
d'alimentation; net, daB die Erfassungseinrichtung an. ener Po-         un
d6tecteur (5) qui eat disposi entre 'unW- sitbon angebracht let, die elner
Relation von 12 r  te (10) de transfert et Is dispositif (2) d'allmenta- li
genfgt, mit eaer Weglinge 11 auf der OberfWN-  35  tion pour d6becter le
support d'enregistroment en che des Bildtragers von einer Aufzeichnungspo-
cours d'aiimentation; et sition auf dam Bildtrager zu aner Position, an der
un dispositif (19) de commando pour das Farbbild von der
Obertragungseinheit fiber-   commander l'op6ration d'enregistrement de
luni- tragen wird, und einerWeglange 12 des Aufzelch-   t d'enregistrement,
nungsmediums von der Erfassungseinrichtung   40         caract6dis en ce
qua ledit dispositif de K>      zu der Position, an der das Forbbild von
der Ober-  commando est adapte de maninre quo dane le tragungseinheit
Obertragen wird.                  cas ob le support d'enregistroment (P)
est dbteo- te par le d6tecteur (5) apres qu'un laps de temps 6. Gerat nach
Anspruch 3, dadurch gekennzelch-        pred6termin6 s'est 6coule depuis le
d6but de net, daB en Llchtmaegernt zum Erfassen der  45    l'operation
d'alimentation du dispositif d'allmen- Lichtstfirke des vom
Strahlengenerator erzeug-    tatbon, le dispositif de commande amene
l'unite ton Strahls vorhanden ist und die Stbuereinnich-  d'enregistrement
a offectuer l'op6ration d'enre- tung die Lichtstarke des Strahlengenerators
auf   gistrement de l'image sur ledit support d'enregis- der Basis sines
Erkennungssignals des Strahlen-   trement d6tectb, et dons le cas ob le
d6tecteur d6- generators steuert.                       50      tecte le
support d'enregistrement avant l'6coule- ment d'un laps de temps
pr6d6termine depuis le 9. Gerat nach Anspruch 3, dadurch gekennzeich-
d6but de l'opbration d'alimentation du dispositif net, daB die
Steuereinrichtung so eingestellt let,  d'alimentation, le dispositif de
commando empe- dal sie dia Aktlviarung der Entwickiungseinheit   che
l'unit6 d'enregistrement d'enregistrer l'image verhindert, falls das
Aufzelchnungsmedium vor  55  sur ledit support d'enregistrement d6tect6.
dam Ablauf eaner vorbestimmten Zeit nach dam Beginn des Fordervorgangs
durch die F8rderein-  2. Apparel selon la revendication 1, comprenant en
richtung erfawt wird.                             outre un gbnerateur (18)
d'information d'image pour generer une information d'image appliqu6e 9
17                 EP O 416 919 BI                 18   111111111111111111
1 11 1111 *     * a ladite unite d'enregistrement, caractsrise en ce
I'6l6ment de support d'image depuis une position quo des moyens sont prwvus
pour informer ledit    d'enregistrement sur l'el6ment de support d'ima-
g6nbrateur d'inormation d'image quo l'op6ration   go et une position ob
I'image en toner est trans- 



d'enregistrement est impossible lorsque l'unit6   5  foreo par l'unito de
transfort et une distance de d'enreglstrement dolt etre bloques.
d6placoment 12 du support d'onreglstrement de- puls lo d6tectourdans la
position oO I'image en to- 3. Appareil sdon Ia revendication 1, comprenant
on   ner est transferee par i'unit6 de transfert. outre un g6nerateur (18)
d'inlbrmation d'image pour g6nerer une information d'image appliqu6e   10
S. Appareil solon la revendication 3, caract6ris6 on A ladite unito
d'enregistroment, caract6ris6 en ce  ce qu'un d6tecteurde quantite do
lumiere est pr6- quo ladito unito d'enreglstremont comports un     vu pour
ditecter une quandtt de lumiere du fais- g6n6ratbur (8) de falsceau pour
generer un fais-  ceau g6n6r6 par la g6n6ratbur de fabsceau, et le ceau
modul6 surla base de i'lnformation d'image,  dispositif de commando eat
agence pour des moyens de deviation pour balayer I'6l6ment  is  commander
la quantite de lumiere du generatbur de support d'image avec lo faisceau
modulI afin   de faisceau sur la base d'un signal de detoction de former
une image latent. 6lectrostatique sur   du detecteur de faisceau. I'element
de support d'image, des moyens de g6- neration de signaux de
synchronisation pour g6-  9. Appareil solon la revendication 3, caractoris6
en nerer un signal de temps d'6cdlure d'image, et  20  ce quo ledit
dispositif de commando est adapte uno unit6 de d6veloppoment pour
d6voloppor        pour empecherl'actlonnomontde I'unite de d6ve- I'image
latentb olectrostatique horm6o sur l'61e-  loppement dans I'dventuallte oO
le support d'en- ment de support d'image et pourformerunel ma-
registrement ost d6tect6 avant l'ecoulement du ge en toner.
laps de temps pr6d6termine depuis le d6but de 25     I'operation
d'alimentation du dispositH d'alimen- 4. Appareil solon la revendication 3,
caractdnsis en  tation. coe quo dans le cass o l supportd'enregistrement
est d6tect par le ditectur avant l'ecoulement  10. Appareil solon l'une
quelconque des revendica- du laps de temps pr6dftermlnM depuis le debut
tions 1-9. caracthnisi en ce quo ledit appareil n's de l'operation
d'allmentatbon du dispositif d'aii-  3o  ni rouloau de r6sist ni obturateur
de r6sist. mentation, le dispositif de commando ne delivre pas le signal de
synchronisation au genoratbur  11. AppareOl solon l'une quelconque des
revendica- d'information d'image.                            tions 1-10,
caracterise en ce quo la synchronisa- tion entre i'allmentation et
l'enregistrement dans 5. Appareil solon la rovendication 1, comprenant en
35  la direction de sous-balayage oet effectueo en re- outre un dechargeur
pour decharger le support     ponse A l'etat d'allmentation du support
d'enro- d'enregistroment, caractbrbe en ce quo dane le    gistrement
alimente. cas ob le support d'enregistrement est detecte par Is ditecteur
avant I'ecoulement du laps de  12. Apparel solon la revendication 11,
caracterise on temps predtebrmine depuls le debut de l'opra-  40  ce que
l'etat d'alimentation est determine par la K>      tion d'alimentatlon du
dispositif d'alimentatlon, le  detection de l'btat de passage d'une partie
prodh- dochargeur docharge le support d'enregistr.-      torminbe du
support d'enregistrement ment sans enregistrer 'image sur lesupport d'en-
registrement qui a bte alimente par le dispositif d'alimentation.
45 6. AppareUl solon la revendication 5, caractbrisb en ce quo le
dispositif de commando estadapte pour actionner le dispositif
d'allmentation afin d'ali- mentor un nouveau support d'enregistrement  50
pour enregistrer l'image qui pourralt no pas eire enregistreo dans le cas
oO le support d'enrogis- trement est decharge par le dechargeur sans en-
registror I'lmage sur le support d'enregistroment. 55 7. ApparelN solon la
revendication 6, caracteriso on ce quo le detecteur oet agence dans une
position de manlere a satisfaire A une relation 12 2 II entro une distance
do deplacement II sur la surface de 10    


