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photosensitive drum 3 to be transferred to a sheet, and the reference
numeral 12 designates a cleaner BACKGROUND OF THE INVENTION
for collecting the toner which has become unnec- essary after the transfer.
Field of the Invention                         5       One of sheets
contained in a cassette 106 is taken out by a feed roller 107, is fed out
by This invention relates to a sheet conveying     register rollers 109 at
a predetermined timing syn- apparatus and a sheet conveying method for
sepa-   chronized with the image on the photosensitive rating a plurality
of sheets piled for processing  drum 3, and has a toner image formed on a
first such as copying or character reading one by one   10  surface thereof
by the transfer electrode 11, and feeding them to a processing station.
whereafter the toner image is fixated by a fixating device 109. When an
image is to be again super- Related Background Art
posedly formed on the same surface of the sheet having an image formed on
the first surface there- The apparatus or method of this type is used,  15
of, the sheet is directed to a conveyance path 1 13a for example, in an
image forming apparatus or the  by a change-over guide 110 and is received
into an like capable of forming images multiplexly on both  intermediate
tray 111. or one surface of a sheet.                             Also, when
an image is to be formed on a Heretofore, in a both-surface image forming
second surface of the sheet which is opposite to apparatus, an intermediate
tray for containing   20  the first surface, the sheet is directed to a
convey- therein transfer materials having images formed on  ance path 11 3c
by the change-over guide 110 and first surfaces thereof has generally been
provided,  is discharged to half-way by discharge rollers 117, and after
the termination of the image formation on  whereafter the discharge rollers
117 are rotated in the first surfaces, the transfer materials piled in the
a reverse direction and the trailing end edge of the intermediate tray have
been separated one by one   25  sheet is directed to a conveyance path 113b
by the and fed out therefrom, and have been again con-    change-over
guide, and the sheet is received into veyed to the image forming station to
effect image  the intermediate tray 111. formation on second surfaces of
the transfer ma-       Next, when copying is to be effected again on
terials. An important point in effecting such both-  the first surface or
on the second surface, sheets surface image formation is the reliability of
the   30  each having an image formed on the first surface conveyance of
the transfer materials, that is, wheth-  thereof are re-fed one by one from
the intermediate er the conveyance of the transfer materials can be  tray
111 and conveyed to the image forming sta- accomplished properly.
Particularly, the problem is  tion 107, and copying is effected on the
second the reliability of the re-feeding operation of separat-  surfaces
thereof. Here, it is sometimes the case ing and feeding the transfer
materials having im-   35  with the sheets piled in the intermediate tray
after ages formed on the first surfaces thereof one by   copying has been
effected on the first surfaces one from the intermediate tray.
thereof that silicon oil adheres to the first surfaces Figure 2 of the
accompanying drawings shows     thereof by the sheets passing through the
fixating an example of the both-surface image forming ap-   device 108 for
the fixation of the toner image paratus according to the prior art. In
Figure 2, the   40  thereon or warp (curl) is created in the end portions
reference numeral 1 designates the image forming   of the sheets by heat or
pressure applied thereto apparatus body, the reference numeral 2 denotes
during the fixation. This may lead to the occurrence an original supporting
table for supporting an origi-  of duplex feed or jam during the
re-feeding. from nal thereon, the reference numeral 3 designates a  the
intermediate tray. photosensitive drum bearing the image of the origi-  45
Figure 3 of the accompanying drawings shows nal, the reference numerals 4,
5, 6 and 7 denote   an example of a both-surface image forming ap- mirrors
for forming the image of the original on the  paratus constructed so as to
enhance such reliabil- photosensitive drum 3 and forming an electrostatic
ity. This example of the prior art is designed such latent image thereon,
and the reference numeral 8  that each time a sheet is placed in the
intermediate designates an imaging lens. The reference numeral  50  tray,
the entire bundle of sheets placed in the 9 denotes a primary charger for
uniformly charging  intermediate tray is conveyed little by little by a the
photosensitive drum 3 before imaging, the ref-  pair of conveying rollers
114 and the sheets are erence numeral 10 designates a developing device
piled in the form of a staircase in which the sheets for causing a toner to
adhere to the electrostatic  deviate little by little from one another.
latent image formed on the photosensitive drum 3   55  The group of sheets
thus piled in the form of a and developing the latent image into a toner
image,  staircase is collectively conveyed toward a pair of the reference
numeral 11 denotes a transfer elec-  rollers 116 after the termination of
the first surface trode for causing the toner image formed on the    image
formation and as soon as the lowermost 2    
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of rollers 114, the pair of    Figures 2 and 3 show image forming ap-
rollers 114 are stopped, whereby only the lower-  paratuses according to
the prior art. most sheet nipped between the pair of rollers 116    Figure
4 is a block diagram of an embodiment at this time is conveyed by the pair
of rollers 116  of the present invention. to thereby effect the second
surface image forma-   5  Figure 5 is a flow chart of the embodiment of
tion. According to the present example of the prior  the present invention.
art, it becomes possible to improve the duplex feed  Figures 6, 7 and 8
illustrate the operation of the preventing performance during re-feeding.
embodiment of the present invention. The technique of piling sheets each
having an     Figure 9 is a flow chart of the sheet re-feeding image formed
on one surface thereof in the form of  10  in the embodiment of the present
invention. a staircase and re-feeding them to form images on    Figure 10
illustrates the operation of the em- both surfaces of the image is
described, for exam-  bodiment of the present invention. pie, in U.S.
Patents Nos. 4,172,655 and 4,573,789.   Figure 11 is a flow chart of the
sheet re- However, in the above-described example of    feeding. the prior
art, when re-feeding is to be effected,  15  Figures 12, 13 and 14
illustrate the effect of the there must be created a condition in which the
present invention. lowermost sheet to be re-fed leaves the pair of
Figure 15 is a flow chart of the sheet re- rollers 114 and is nipped by
only the pair of rollers  feeding. 116 and the other sheets are nipped by
only the      Figure 16 shows a second embodiment of the pair of rollers
114. For that purpose, it is necessary  20  present invention. to set the
distance between the pair of rollers 114  Figure 17 is a flow chart of the
sheet re- and the pair of rollers 116 to a length slightly  feeding.
shorter than the length of the sheets. However, if   Figure 18 is a
cross-sectional view showing a the distance between the pair of rollers 114
and the  third embodiment of the present invention. pair of rollers 116 is
fixed, sheets of a plurality of  25  Figure 19 is a block diagram of the
third em- sizes cannot be re-fed.                           bodiment of the
present invention. Also, if sheets having images formed thereon      Figure
20 is a plan view of the third embodi- are superposed one upon another or
such sheets    ment of the present invention. are separated and re-fed,
silicon oil, toner, etc.   Figure 21 is a flow chart of the third embodi-
adhering to the sheets rub against each other, and   30  ment of the
present invention. this has led to the problem that the sheets become
Figure 22 illustrates the operation of the third stained.
embodiment of the present invention. Figure 23 shows a fourth embodiment of
the SUMMARY OF THE INVENTION                          present invention. 35
Figure 24 shows a fifth embodiment of the The present invention solves the
above-noted   present invention. problems peculiar to the prior art.
Figure 25 shows a sixth embodiment of the It is an object of the present
invention to pro-  present invention. vide a sheet conveying apparatus and
a sheet conveying method capable of reliably piling, sepa-  40
DESCRIPTION OF THE PREFERRED EMBODI- rating and re-feeding sheets of a
plurality of sizes  MENTS by a simple construction and in spite of being
compact.                                             Figure 1 is a
cross-sectional view showing an It is another object of the present
invention to  embodiment of an image forming apparatus ac- provide a sheet
conveying apparatus and a sheet  45  cording to the present invention, that
is, a copying conveying method in which when a sheet is re-fed  apparatus
capable of both-surface and multiplex from piled sheets, the sheet can be
prevented from  copying in different colors. being stained.
In Figure 1, members common to those in The above objects are achieved by
an appara-   Figure 3 are given similar reference numerals and tus
according to claim 1 and a method according   50  need not be described.
Also, the operation when to claim 10.
both-surface or multiplex copying is effected for a sheet is the same as
that of the example of the BRIEF DESCRIPTION OF THE DRAWINGS
prior art shown in Figure 3. Figure 4 is a control block diagram of rollers
Figure 1 is a cross-sectional view of an image   55  and sensors disposed
in the re-feeding path 120 forming apparatus embodying the present inven-
from the pair of rollers 112 of Figure 1 to the pair tion.
of re-feed rollers 116 of Figure 1. 3    5                 EP 0 303 276 B1
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In Figure 4, the reference characters M112,    guide 50 (step S65 and
Figure 6), and after the M114 and M1116  designate motors for driving the
lapse of the time [err], the motor Ml 14 is rotated pair of rollers 112,
the pair of rollers 114 and the  reversely (step S66), and after the motor
M114 is pair of re-feed rollers 116, respectively. These mo-  rotated
reversely for a predetermined time (t2 - At) tors are connected to the
respective rollers by   5   shorter than the time t2, the motor Ml 14 is
stopped drive transmitting means such as gear trains, not  (steps S67 and
S68). By the reverse rotation of the shown. The motors M112, M114 and M116
are         motor M114, the sheet is conveyed in the reverse stepping
motors, each of which is rotated by a    direction with the aid of the pair
of rollers 114 and predetermined angle in conformity with the number  the
leading end edge of the sheet comes to lie at a of pulses supplied from a
control circuit 60 and is  io  predetermined distance I downstream of the
nip further controllable in forward and reverse rotations  between the pair
of rollers 114 (Figure 7). The by the control circuit 60. The reference
numeral 61  trailing end edge of the sheet is guided on the denotes a
keyboard for designating the number of  guide 52 and comes into under the
pair of rollers copies, the both-surface mode, the multiplex mode,  112.
etc. to the control circuit 60, and instructing the   15  The rotation of
the pair of rollers 114 can also control circuit 60 to start copying.
be controlled by the number of pulses supplied The reference numerals 51,
52, 53, 54, 55 and  from the control circuit to the motor Ml 14. That is,
56 designates guides for guiding sheets.          the rotation of the pair
of rollers 114 can likewise Rollers 114A and 116A are supported in slots
be controlled also by supplying a number of pulses in a body side plate,
not shown, and are movable  20  corresponding to the angle of rotation of
the motor in the directions of arrows A and B, respectively.  Ml 14
necessary to convey the sheet by a pre- Further, the rollers 114A and 116A
are biased     determined distance [err] after the leading end edge
downward by leaf springs 114C and 116C, respec-   of the sheet has arrived
at the nip between the pair tively.
of rollers 45. Rollers 114B and 116B (drive side rollers) are  25  Next, at
step S69, whether the piling of the set rubber rollers, and the rollers
114A and 116A (fol-  number of sheets preset by the keyboard 61 has lower
side rollers) are made of synthetic resin   been finished is judged, and if
it is not finished, whose coefficient of friction with respect to sheets
return is made to step S61. The next sheet is then is smaller than that of
rubber.                   conveyed and when it arrives at the pair of
rollers The nips between the pair of rollers 114 and   30  114, the pair of
rollers 114 perform just the same between the pair of rollers 116 are
formed on the  operation as the last time while nipping the first same
plane as the guide members 52 and 55, and    sheet therebetween, and
position the leading end the surfaces of the rubber rollers 114B and 116B
edge of the second sheet at a distance I down- do not protrude onto the
conveyance path. Des-    stream of the nip between the pair of rollers 114.
At ignated by 112C and 116D are sensors for detect-  35  this time, the
first sheet is conveyed with the ing the presence of a sheet.
second sheet and the leading end edge of the first Reference is now had to
the flow chart of      sheet lies at a distance [err] downstream of the
lead- Figure 5 to describe the operation of containing a  ing end edge of
the second sheet. plurality of sheets in a re-feeding path 101.
Thus, the two sheets are superposed one upon When the both-surface or
multiplex copy mode   40  the other with a deviation of the distance I
there- is set by the keyboard 61 and copy start is di-   between. By
effecting this operation on the set rected, a sheet taken out of a cassette
106 as    number of sheets, the successive sheets can be previously
described and having an image formed   piled with a deviation of the
distance [err] there- on one surface thereof by a photosensitive drum 3
between as shown in Figure 8. is fed to rollers 112 which started rotating
at step   45  In these processes, it is the roller 114A of S61. After step
S62 of Figure 5, the leading end  slippery synthetic resin that protrudes
into the con- edge of the sheet is detected by the sensor 112C,  veyance
path when the sheet strikes against the the leading end edge of the sheet
arrives at the nip  pair of rollers 114 and therefore, the leading end
between a pair of rollers 45 to form a loop, and  edge of the sheet can
smoothly go into the nip after the lapse of a predetermined time [err]
neces-  50  between the pair of rollers 114. sary to make the leading end
edge uniform, the       The operation when piled sheets are re-fed for
motor Ml 14 is started (step S64).               the second image formation
during both-surface or Then the motor M114 is rotated for a predeter-
multiplex copying will now be described with refer- mined time t2 necessary
to convey the sheet by a  ence to the flow chart of Figure 9. preset
predetermined distance [err] after the sheet  55  When copy start is
directed by means of the has been nipped between the pair of rollers 114 in
keyboard 61, rotation of the motors M114 and order that the trailing end
edge of the sheet may  M116 is started and the piled sheets are succes- be
pulled out from the pair of rollers 112 and the  sively fed to the pair of
re-feed rollers 116 (steps 4    7                 EP 0 303 276 B1
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S71 and S72). When the trailing end edge of the    a longer sheet.
Likewise, the time [err] is for an unfed foremost sheet has passed between
the pair of      sheet to be pulled out from the pair of rollers 116
rollers 114, the motor M114 is rotated reversely   and is set to longer for
a longer sheet. The sizes of (step S75)(Figure 10). This timing is
determined by  the sheets are detected by the sheet size detector the lapse
of time (step S74) from after the leading   5   63 of Figure 4, and the
times   [err] and end edge of the foremost sheet has been detected   [err]
conforming to the detected sizes are calculated by the sensor 116C (step
S73).                     by MPU. The sheet size detector may be of the At
this time, the several sheets from the lower-  conventional type which
detects sizes from cas- most sheet are nipped between the pair of rollers
settes, or of the type which detects sizes from the 116. Therefore, the
distance between the pair of  io  time required for a sheet to pass a
sensor provided rollers 114 and the pair of rollers 116 is set to a  in the
path of sheet conveyance. value shorter than the length of the sheet minus
the   Separation and re-feeding of sheets can also amount of deviation
[err]. By the reverse rotation of  be accomplished simply by stopping the
pair of the motor M114, the roller 114B is rotated re-     rollers 114 at
the step S75 of Figure 9 (Figure 11). versely and the other sheets than the
lowermost  15  That is, sheets not to be re-fed are stopped by sheet are
conveyed in the reverse direction be-    being nipped between the pair of
rollers 114, and cause they are nipped between the pair of rollers  only
the lowermost sheet to be re-fed is conveyed 114, and are pulled out from
the nip between the   by the drive roller 116B of rubber. At this time,
pair of rollers 116. Since the roller 116A is made of  however, the second
sheet from the lowermost one synthetic resin having a small coefficient of
friction,  20  is also nipped between the pair of rollers 116 and the
sheets are pulled out from the pair of rollers  thus, the second sheet
frictionally slides while that 116 without being damaged.
portion thereof which corresponds to the lower roll- In contrast therewith,
the lowermost sheet is in  er 116A is being urged against the lowermost
contact with the rubber roller of a great coefficient  sheet. If the image
bearing surfaces of sheets face of friction which continues to rotate, and
therefore  25  upward (both-surface copying), that portion of the is
separated from the other sheets and conveyed    back side of the second
sheet which is nipped to the downstream side. The motor M114 is stop-
between the rollers will be stained. Also, if the ped after the lapse of a
predetermined time [err] from  image bearing surfaces of sheets face
downward after the start of its reverse rotation (steps S76 and  (multiplex
copying), that portion of the image on S77), and the motor M116 is stopped
after the   30  the second sheet which is nipped between the lapse of a
predetermined time [err] from after the    rollers may disappear. start of
its rotation. The lowermost sheet is then     Figures 12A and 12B
specifically show what conveyed to register rollers 109, whereupon the
has been described just above. Figure 12A refers next image formation is
effected. Whether the re-  to a case where the second sheet 121 from the
feeding of the set number of sheets has been  35  lowermost one is stopped,
and Figure 12B refers to finished is judged at step S710, and if it is not
a case where the second sheet 121 is pulled out. finished, return is made
to step S71.                 In these figures, the area indicated by a
shows In such a construction, even if the spacing    the width of the nip
portion between the pair of between the pairs of rollers is not varied,
sheets of  rollers 116, and the reference numerals 120 and different sizes
can be piled in the form of a stair-  40  121 designate the lowermost sheet
and the second case, separated and re-fed. That is, where sheets  sheet
from the lowermost sheet, respectively. Also, are piled in the form of a
staircase, the time t2 of  the letter v shows the direction and velocity of
the step S65 in the flow chart of Figure 5 and the  movement of the sheet.
Here, let it be assumed time [err] - [err] of the step S67 can be changed
in   that the width a of the nip portion is 1 mm, the conformity with the
length of a sheet in the direc-  45  length of the sheet is 210 mm (the
lateral length of tion of conveyance. To pull out the trailing end   the
sheet of A4 size which is high in the frequency edge of the sheet from the
pair of rollers 112, the  of use), and the distance from the nipped portion
of time t2 can be made longer for a longer sheet.     the sheet 120 to the
trailing end edge of the sheet Likewise, if the time (t2 - At) is set in
conformity  is 150 mm. In Figure 12A, a sheet of 150 mm with the length of
a sheet, sheets of different sizes  50  passes the portion of the nip width
1 mm and can be piled with a deviation of the distance [err]    therefore,
the amount of frictional sliding in the area therebetween.
a is 150 [err] per unit width. Also, in Figure 12B, Also, when sheets are
to be separated and re-   assuming that the sheets 120 and 121 are being
fed, the times [err]  and [err] of the flow chart of    moved at the same
velocity but in opposite direc- Figure 9 are changed in conformity with the
length  55  tions, during the time that a point on the sheets of a sheet.
The time [err] is for the trailing end edge  passes the nip width, the
relative position of the of the lowermost sheet to be pulled out from the
sheets deviates two times the nip width and there- pair of rollers 114 and
therefore is set to longer for  fore, the amount of deviation per unit
width is 2 5    9                 EP 0 303 276 B1                    10 



mm2, and it is seen that this amount of sliding is  ing, and toner
particles, i.e., stains, adhering to the only 1/75 of that in the case of
Figure 12A.       sheet 121 can be greatly decreased. Thus, by effecting
the simple control of once      Figure 15 shows a flow chart of the above-
reversely feeding the second and subsequent        described embodiment. At
step S75a, the motor sheets during re-feed, it becomes possible to pre-   5
M116 is stopped and the motor M114 is rotated vent the sheets from being
stained.                reversely to feed the second and subsequent Also,
in the above-described embodiments, de-   sheets reversely in advance. When
the time [err] scription has been made with respect to a case     required
for the second and subsequent sheets to where as soon as the bundle of
sheets assumes      pass through the nip portion has elapsed, the mo- the
state shown in Figure 10, the roller 114B is  10  tor M114 is stopped and
the motor M116 is re- rotated reversely, whereas this is not restrictive,
but  started. The operations of the motors Ml 14 and a sufficient effect
can be achieved even if a certain  M116 at steps S75a and S77a need not
always be degree of time deviation is provided.              simultaneous.
Reference is now had to the simple model           Further, in the
above-described embodiment, views of Figures 13 and 14 to consider in
detail the   15  description has been made with respect to a case creation
of stains resulting from the above-de-    where the lowermost sheet on the
intermediate tray scribed frictional contact between the sheets.     111 is
first placed and is first re-fed. However, the Referring to Figures 13A and
13B which are      present invention can also be readily applied in a model
views showing the state during multiplex     case where, as shown in Figure
16, the uppermost copying, black spots indicate groups of toner par-  20
sheet on the intermediate tray (the sheet on which ticles of an image. When
at the timing of re-feed,  the operation for the first surface has been
effected the sheets 120 and 121 are simultaneously fed      last) is first
placed and is first re-fed. forwardly and reversely, respectively, as
previously   Figure 17 is a flow chart showing the control in described,
the portions of the sheets which are    a case where the present invention
is applied to a within the range of the hatching frictionally contact  25
copying apparatus capable of both-surface copying with each other at the
nip portion. At this time, the  and multiplex copying. toner particles on
the sheet 121 peel off and ad-      At step S81, it is judged that a button
on the here to the back surface of the sheet 120 (if the  keyboard 61 for
effecting the command of pre- second image transfer surface is the front
surface)  determined  re-feed   has  been   depressed, (Figure 13B).
30  whereafter at step S82, whether the designated Figures 14A and 14B are
model views showing     mode is the both-surface copying mode or the the
state during both-surface copying. When at the  multiplex copying mode is
discriminated. In the timing of re-feed, the sheets 120 and 121 are
case of the multiplex copying mode, the control simultaneously fed
forwardly and reversely, respec-  described in connection with Figure 9 is
suitable tively, the portions of the sheets which are within  35  and
therefore, jump is made to step  S71, the range of the hatching
frictionally contact with  whereafter control is effected in accordance
with each other, and the toner particles on the back    the flow chart of
Figure 9. In the case of the both- surface of the sheet 120 (the first
transfer image)  surface copying mode, the control of Figure 15 is peel off
and adhere to the front surface of the    suitable and therefore, jump is
made to the step sheet 121. This toner adherence, i.e., stains, during   40
S71 of Figure 15. multiplex copying and both-surface copying are
Figure 18 shows an image forming apparatus greatly decreased  and improved
by the af-        to which the present invention is applied as another
oredescribed control of once reversely feeding the  embodiment thereof. In
Figure 18, members similar second and subsequent sheets. However, further
to those in Figure 1 are given similar reference improvement can be easily
realized by the control  45  numerals and need not be described. In Figure
18, which will hereinafter be described.               the reference
numeral 122 designates a change- The above-described stains during
both-sur-     over guide for changing over whether sheets pass- face
copying and multiplex copying, particularly,  ing between fixating rollers
108 should be fed to the stains during both-surface copying, adhere to
discharge rollers 117 or to a pair of rollers 112. The the second image
transfer surface and therefore,  50  change-over guide 122 also serves to
guide sheets the necessity of further decreasing such stains is  switched
back by the discharge rollers 117 during high. So, the control during
both-surface copying is  both-surface copying to the pair of rollers 112.
The changed as shown in Figure 14C. That is, the sheet  reference numeral
115 denotes a belt for convey- 121 is fed reversely in advance at the
velocity v  ing sheets. The reference numeral 124 designates and, when it
has passed through the nip portion,  55  a pair of rollers for piling
sheets with a predeter- forward feeding of the sheet 120 is started. As a
mined amount of deviation provided therebetween. result, toner particles
peeling from the sheet 120     Figure 19 shows the re-feeding path 120 of
are confined to a slight range indicated by hatch-  Figure 18, and in
Figure 19, members similar to 6    11                EP 0 303 276 B1
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those in Figure 14 are given similar reference char-  roller 114B is
connected to the pulley 115A by a acters and need not be described. Figure
20 is a   gear train and is driven at the same peripheral fragmentary plan
view corresponding to Figure 19.  speed by the motor M114 (Figure 20). Said
dis- Referring to Figures 19 and 20, the belt 115 is  tance [err] is set at
a position immediately rearward passed over pulleys 115A and 115B. The
pulley   5   (e.g. 3-10 mm rearward) of the lead-off sheet [err] 115A and
pairs of rollers 114 and 124 are driven   when the leading end edge of the
sheet [err] has by a common stepping motor M114. The drive         arrived
at the nip between the conveying rollers force of the stepping motor Ml 14
is transmitted to  116. the pair of rollers 124 through a belt 115C, and is
Where there are various kinds of sheets and also transmitted to the pair of
rollers 114 through a   10  the lengths thereof differ, said distance [err]
is set on gear train 115D.                                   the basis of
the shortest sheet. More specifically, In such a construction, to pile
sheets with a   the letter size sheet is 216 mm, the A4 size sheet
predetermined amount of deviation provided there-  is 210 mm and the B5
size sheet is 182 mm, and if between, the motors M112 and M114 can be con-
the B5 size is the smallest size, [err] is set, for trolled in accordance
with the flow chart shown in  15  example, to [err] = 175 mm. Immediately
after the Figure 5. At this time, the pair of rollers 124 per-  detecting
means 116C has detected that the lead- form the function of the pair of
rollers 114 in Figure  off sheet [err] has passed the position of the pair
of 1.                                                 conveyance blocking
rollers 114, the motor M114 Sheets each having an image formed on the
is stopped and a brake is applied so that the belt first surface thereof in
this manner are successively  20  and the pair of rollers are not idly
rotated by the piled on an intermediate tray as a supporting and  conveying
force [err]  at the pair of conveying conveying means by the pair of
rollers 124. The    rollers 116 which will hereinafter be described.
intermediate tray is formed by the belt 115 passed     In the present
embodiment, the motor Ml 14 is over the pulleys 115A and 115B. The pulley
115A    a stepping motor and therefore, a predetermined is driven by the
stepping motor Ml 14, whereby the   25  brake force can be easily produced
by stopping belt 115 can be moved and stopped independently    the motor
M114 in its energized condition (gen- of the other driving systems (sheet
feed driving,  erally, even in a DC motor system, the drive sys- drum
driving, etc.).                               tem includes a reduction gear
train and therefore a Detecting means 116C such as an optical sen-    brake
force can be secured for only the loads of sor for detecting the leading
end edges of sheets  30  the motor itself and the belt or the like during
the conveyed by the belt 115 is disposed just above    idle rotation of the
rollers). the pulley 115A. In the apparatus of the present       The
relation between the pressure forces in the embodiment, sheets of various
lateral lengths can  respective pairs of rollers will now be described. be
piled and fed, and the control circuit 60 recog-  When the coefficient of
friction between the con- nizes the lengths of the sheets by input means
63.  35  veying roller 116B and a sheet is [err], and the Also, a pair of
conveying rollers 116 for nipping a  coefficient of friction between the
belt and a sheet sheet therebetween and re-conveying it to an im-   is
[err], and the coefficient of friction between sheets age forming station
are disposed forwardly of and  is [err], the pressure forces [err] and
[err] between the near the right-hand pulley 115A.
respective pairs of rollers are set in the relation that In the apparatus
of the present embodiment, a   40 sheet [err] piled earlier is more shifted
forwardly in  [err]  (1) the direction of conveyance than the next sheets
[err] and [err] and in this case, the lower roller 116B    Usually, the
belt and the rollers are made of a of the pair of conveying rollers is the
drive side  material such as rubber and therefore, [err]  > 1 roller, and
the upper roller 11 6A is the follower side   45  and [err] = 0.5.
Accordingly, if the materials of the roller rotatably urged against the
roller 11 B with a  belt and the rollers are set to the same material,
force [err]. As shown in Figure 20, the drive side    the relation of
expression (1) above can be readily roller 116B has connected thereto an
exclusive     realized by pressing with P2> Pi. motor Ml 16 so that it is
driven only during a         Reference is now had to the flow chart of
predetermined re-feeding period. A guide plate 56   50   Figure 21 to
describe the operation of the appara- for guiding sheets to the image
forming station is  tus of the present embodiment as described above,
provided rightwardly of the pair of conveying rollers  with respect to a
case where the length of the 116.
sheet is smallest. Also, a pair of conveyance blocking rollers 114    A
plurality of sheets [err]  ... are set back as conveyance blocking means
urged with a force   55  by a spacing d by the aforedescribed method and P2
against sheets piled at a distance [err] rearwardly  are successively piled
and conveyed on the belt of the nip between the pair of conveying rollers
116  115 on the side opposite to the drive side roller are disposed
intermediately of the belt 115. The   116B of the aforedescribed pair of
conveying roll- 7    13                EP 0 303 276 B1
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ers, and are nipped between the pair of convey-    the sheets of the
smallest size in the previous ance blocking rollers 114 with the belt
interposed  example shown in Figure 19, by pre-recognizing therebetween.
When in this state, a start signal is  the length of the sheets, the belt
115, the pair of input from the keyboard 61, the sheets are further
conveyance blocking rollers 114 and the pair of conveyed (step S101) and
the leading end edge of   5   conveying rollers 116 are once stopped at the
the lead-off sheet [err], i.e., the leading end edge of  timing whereat the
trailing end edge of the lead-off the lowermost sheet, is detected by the
optical    sheet [err] has passed between the pair of convey- sensor 116C
(step S102). The leading end edge of   ance blocking rollers 114. The basic
control of the that sheet is nipped between the pair of conveying
operation is similar to the flow chart of Figure 21. rollers 116 being
rotated at the same peripheral  10   However, it is necessary that the
amount of con- speed as the peripheral speed of the belt, and in  veyance
required for the trailing end edge of the accordance with the
pre-recognized sheet length    lead-off sheet [err] to pass between the
pair of rollers and the positional relation between the optical sen-  114
be increased correspondingly to the greater sor and the pair of conveying
rollers, the driving of  length of the sheets. Accordingly, the time [err]
of the belt 115 and the pair of conveying rollers 116   15  step S103
becomes greater. is stopped at a point of time whereat the trailing
Because the length of the sheets is greater end edge of the lead-off sheet
[err] has passed       than the length of the sheets of the smallest size
in between the pair of conveyance blocking rollers    the previous example,
in addition to the lead-off 114 [err] + [err] but in this case, [err] = 0
because of  sheet [err], several sheets such as the second and the smallest
sheet), and the motor M114 becomes   20  third sheets superposed thereon
are nipped be- braked (the movement of the belt and the pair of   tween the
pair of conveying rollers 116 at this time conveyance blocking rollers 114
is locked) (steps  (the number of such nipped sheets is varied by the S103,
S104 and S105).                              length of the sheets and the
spacing between the Next, the sheets [err]  ... are successively  sheets).
That is, the distance between the pair of conveyed in conformity with the
timing of the both-  25  rollers 114 and the pair of rollers 116 is shorter
surface or multiplex copying. First, in order to feed  than the length of
the sheets minus the amount of only the lead-off sheet [err] to the image
forming    deviation. station, only the conveying roller 116B is started by
When the conveying roller 116B is started by the exclusive motor M116 at
predetermined timing   the exclusive motor 116 with the belt remaining with
the belt 115 remaining stopped (step S106). At  30  stopped, the drive
force [err] of the conveying this time, the leading end portion of the
lead-off  roller 116B, the resistance force [err] due to the sheet [err] is
being nipped between the pair of       friction between the lead-off sheet
[err] and the sec- conveying rollers 116. In its trailing end portion, the
ond sheet [err] superposed thereon and the resis- lead-off sheet [err] is
only subjected to the weights  tance force due to the weight of the sheets
act on of the other sheets on the belt. The sheet [err] at its  35  the
lead-off sheet [err], but since the resistance force trailing end is not
nipped between the pair of     due to the sheets can be almost neglected,
said conveyance blocking rollers 114 and therefore, un-  two forces [err]
and [err]  act on the lead-off sheet der the relation of expression (1)
above, only the  [err]. The relation between these two forces is such
lead-off sheet [err] is fed by the pair of conveying  that from the
aforementioned expression (1), the rollers 116 with the other sheets [err]
... remain-  40  force [err] is greater than the force [err] and ing left
on the stopped belt 115. At the timing after  therefore, the lead-off sheet
[err] is fed by the con- the lapse of a predetermined time [err] whereat
the   veying roller 11 6B. lead-off sheet [err] has passed between the pair
of       On the other hand, the second sheet super- conveying rollers 116,
the motor M116 is stopped   posed on the lead-off sheet being fed is
subjected (step S108) and the brake force for the motor  45  to a tractive
force [err] in the direction of convey- M114 is released (step S109). Next,
if the set     ance from the lead-off sheet by the pair of convey- number
of sheets are not yet finished, the belt 115  ing rollers 116, but is held
down with a force [err] and the pair of conveyance blocking rollers 114 are
by the pair of conveyance blocking rollers 114 operated for a time [err]
required to feed the sheet by  acting on the stopped belt. The relation
between a distance d corresponding to the spacing d (steps   50  these two
forces is such that from the aforemen- S111 and S112). Thereby the state of
Figure 19 is  tioned expression (1), the force [err] is greater restored
(but the sheet [err] has come to the position  than the force [err] and
therefore, the second of the sheet [err], and the belt 115 and the pair of
sheet stays at the same position without moving conveyance blocking rollers
114 become braked      with the lead-off sheet. Further, even if the
rotation and stand by for the feeding of the sheet [err].  55  of the
conveying roller 116B is continued after the Figure 22 shows a case where
sheets are        trailing end edge of the lead-off sheet has passed longer
than ones of the smallest size in the pre-  between the pair of conveying
rollers 116, the vious example. Again in this case, as in the case of
second sheet is not moved even if directly sub- 8    15                EP 0
303 276 B1                   16 



jected to the drive force of the conveying roller    The operation of the
present embodiment is 116A because in expression (1), the force [err] is
the same as that shown in Figure 4, and is con- greater than the force
[err] .                     trolled in accordance with the flow charts
shown in As in the case of the aforedescribed sheets of  Figures 5, 9, 11,
15 and 17. Conveying means the smallest size, the second and subsequent   5
corresponding to the pair of rollers 114 of Figure 4 sheets are then
successively fed by moving the    are provided at two spaced apart
locations, where- belt and the pair of conveyance blocking rollers  by the
number of sheets piled with a predeter- 114 by the spacing d between the
sheets, and the  mined amount of deviation provided therebetween standby
condition for the feeding of the next sheet  can be increased. If such
pairs of rollers are further is entered. Thus, even if the sheets are
longer than  10  increased, the number of piled sheets can be fur- the set
distance [err], they can be reliably fed one by  ther increased. one. The
conveyance blocking means only need        Claims hold down the piled
sheets against movement at a predetermined timing with a force stronger
than the   15  1. A sheet conveying apparatus capable of piling, conveying
force of the pair of conveying rollers     separating and feeding sheets of
a plurality of 116, and need not always be rotatable members        sizes
to image forming means having such as rollers, but may be plate-like or
bar-like    piling means for piling sheets with a predeter- fixed members.
Also, it will suffice if such fixed    mined amount of deviation in the
direction of members can change over the sheets between   20
conveyance provided therebetween; their nipped state and their released
state at a      conveying means (116) for imparting a convey- predetermined
timing, and for example, use may        ing force to only that surface of
the lead-off be made of a construction as shown in Figure 24       one of
said sheets piled with the predeter- wherein a plate-like keep member 135
is urged and     mined amount of deviation provided there- released by a
solenoid 136. The supporting and   25   between which is not in contact
with the other conveying means need not always be a belt, but       sheets,
said conveying means (116) including may be a construction comprising one
or more         a driving rotational member (116B) rotatable in pairs of
rollers.                                    contact with that surface of
the lead-off sheet In the above-described embodiments, there         which
is not in contact with the other sheets has been shown the case of sheets
set back one   30  and imparting a conveying force thereto and a by one
with respect to the forward direction of      member (116A) opposite to and
cooperating conveyance and piled, but in the case of a bundle    with said
driving rotational member (116B) to of sheets set forward with the sheets
to be super-   nip the sheets therebetween; posed later being advanced with
respect to the       and control means (60); forward direction of
conveyance as shown as an-  35   characterized by other embodiment in
Figure 23, the drive side roller  movement restricting means (114) disposed
116B of the pair of conveying rollers may be dis-    upstream of said
conveying means (116) by a posed on the opposite side as shown to thereby
distance shorter than the length of transport- obtain an effect similar to
that described previous-  able sheet minus said predetermined amount ly.
40      of deviation for restricting the movement of the The above two
embodiments have been shown         sheets other than the lead-off sheet,
said as applications in a both-surface image forming       movement
restricting means (114; 134, 135) apparatus, whereas the present invention
is not      including a nipping member (114B) and a restricted thereto, but
is also applicable to an inter-  member (114A) opposite to and cooperating
mediate tray in other apparatus such as a both-  45  with said nipping
member (114B) to nip the surface reading apparatus.
sheets therebetween. Figure 25 shows still another embodiment of the
present invention. The construction of Figure  2. A sheet conveying
apparatus according to 25 is nearly the same as that shown in Figure 4,
claim 1, wherein said member (116A) of said and is applicable in the image
forming apparatus  50  conveying means is a follower rotational mem- shown
in Figure 1.                                    ber. The difference of the
construction of Figure 25 from that of Figure 1 is that a pair of rollers
114F  3. A sheet conveying apparatus according to and 114G are added. The
roller 114G is driven by      claim 1 or 2, further including second
convey- the motor Ml 14 and is rotated in synchronism with  55  ing means
(114; 114, 115) for conveying the the roller 114B. The roller 114F, like
the roller     piled sheets to said conveying means (116). 114A, is urged
against the roller 114G with a pre- determined biasing force. 9    15
EP 0 303 276 B1                    16 



jected to the drive force of the conveying roller      The operation of the
present embodiment is 116A because in expression (1), the force [err] is
the same as that shown in Figure 4, and is con- greater than the force
[err] .                     trolled in accordance with the flow charts
shown in As in the case of the aforedescribed sheets of  Figures 5, 9, 11,
15 and 17. Conveying means the smallest size, the second and subsequent   5
corresponding to the pair of rollers 114 of Figure 4 sheets are then
successively fed by moving the     are provided at two spaced apart
locations, where- belt and the pair of conveyance blocking rollers   by the
number of sheets piled with a predeter- 114 by the spacing d between the
sheets, and the   mined amount of deviation provided therebetween standby
condition for the feeding of the next sheet  can be increased. If such
pairs of rollers are further is entered. Thus, even if the sheets are
longer than   10  increased, the number of piled sheets can be fur- the set
distance [err], they can be reliably fed one by  ther increased. one. The
conveyance blocking means only need         Claims hold down the piled
sheets against movement at a predetermined timing with a force stronger
than the   15  1. A sheet conveying apparatus capable of piling, conveying
force of the pair of conveying rollers       separating and feeding sheets
of a plurality of 116, and need not always be rotatable members
sizes to image forming means having such as rollers, but may be plate-like
or bar-like     piling means for piling sheets with a predeter' fixed
members. Also, it will suffice if such fixed     mined amount of deviation
in the direction of members can change over the sheets between   20
conveyance provided therebetween; their nipped state and their released
state at a       conveying means (116) for imparting a convey-
predetermined timing, and for example, use may         ing force to only
that surface of the lead-off be made of a construction as shown in Figure
24        one of said sheets piled with the predeter- wherein a plate-like
keep member 135 is urged and      mined amount of deviation provided there-
released by a solenoid 136. The supporting and   25    between which is not
in contact with the other conveying means need not always be a belt, but
sheets, said conveying means (116) including may be a construction
comprising one or more           a driving rotational member (116B)
rotatable in pairs of rollers.                                      contact
with that surface of the lead-off sheet In the above-described embodiments,
there          which is not in contact with the other sheets has been shown
the case of sheets set back one   30    and imparting a conveying force
thereto and a by one with respect to the forward direction of        member
(116A) opposite to and cooperating conveyance and piled, but in the case of
a bundle      with said driving rotational member (116B) to of sheets set
forward with the sheets to be super-     nip the sheets therebetween; posed
later being advanced with respect to the         and control means (60);
forward direction of conveyance as shown as an-  35    characterized by
other embodiment in Figure 23, the drive side roller   movement restricting
means (114) disposed 116B of the pair of conveying rollers may be dis-
upstream of said conveying means (116) by a posed on the opposite side as
shown to thereby         distance shorter than the length of transport-
obtain an effect similar to that described previous-   able sheet minus
said predetermined amount ly.                                           40
of deviation for restricting the movement of the The above two embodiments
have been shown           sheets other than the lead-off sheet, said as
applications in a both-surface image forming        movement restricting
means (114; 134, 135) apparatus, whereas the present invention is not
including a nipping member (114B) and a restricted thereto, but is also
applicable to an inter-  member (114A) opposite to and cooperating mediate
tray in other apparatus such as a both-  45    with said nipping member
(114B) to nip the surface reading apparatus.
sheets therebetween. Figure 25 shows still another embodiment of the
present invention. The construction of Figure  2. A sheet conveying
apparatus according to 25 is nearly the same as that shown in Figure 4,
claim 1, wherein said member (116A) of said and is applicable in the image
forming apparatus   so  conveying means is a follower rotational mem- shown
in Figure 1.                                     ber. The difference of the
construction of Figure 25 from that of Figure 1 is that a pair of rollers
114F  3. A sheet conveying apparatus according to and 114G are added. The
roller 114G is driven by       claim 1 or 2, further including second
convey- the motor M114 and is rotated in synchronism with  55  ing means
(114; 114, 115) for conveying the the roller 114B. The roller 114F, like
the roller      piled sheets to said conveying means (116). 114A, is urged
against the roller 114G with a pre- determined biasing force. 9    17
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4. A sheet conveying apparatus according to           conveyance provided
therebetween; and claim 3, wherein said second conveying means
imparting a conveying force in the direction of includes a belt (115) for
supporting sheets        conveyance to the lead-off one of piled sheets
thereon and conveying them.                        by means of a conveying
means (116) 5      characterized by 5. A sheet conveying apparatus
according to one       nipping and conveying the other sheets than of the
claims 1 to 4, wherein said movement       the lead-off sheet in the
direction opposite to restricting  means (114) includes pressing        the
direction of conveyance by means of a means (P2) for pressing the sheets.
second conveying means (114) disposed up- 10      stream of said conveying
means (116) after the 6. A sheet conveying apparatus according to one
lead-off sheet has been liberated from said of the preceding claims wherein
said control       second conveying means and has been nipped means (60)
controls said movement restricting     by said conveying means (116). means
(114) so as to restrict the movement of the other sheets than the lead-off
sheet of the   15  11. A sheet conveying method according to claim bundle
of sheets conveyed after the lead-off       10, wherein if an image is
formed on that sheet has passed said movement restricting         surface
of the lead-off sheet which is in contact means (114) and a plurality of
sheets including   with the other sheets, the other sheets than the the
lead-off sheet have been nipped by said       lead-off one of the piled
sheets are conveyed conveying means (116).                    20      in
the direction opposite to the direction of conveyance before a conveying
force in the 7. A sheet conveying apparatus according to one
direction of conveyance is imparted to the of the claims 3 to 5, wherein
said control        lead-off sheet. means (60) controls said second
conveying means (114; 114, 115) so as to feed the sheets  25  12. A sheet
conveying method according to claim to said conveying means (116), and
convey          10, wherein if an image is formed on the the other sheets
than the lead-off sheet in the    surface of the lead-off sheet opposite to
the reverse direction after the lead-off sheet has    surface which is in
contact with the other been liberated from its nipped condition.
sheets, the other sheets than the lead-off one 30      of the piled sheets
are conveyed in the direc- 8. A sheet conveying apparatus according to
tion opposite to the direction of conveyance claim 7, wherein said control
means (60) con-     while a conveying force in the direction of trols said
second conveying means (114; 114,       conveyance is imparted to the
lead-off sheet. 115) such that if images are formed on those surfaces of
the sheets which are in contact  35   PatentansprUche with said driving
rotational member (116B), the other sheets than the lead-off sheet are con-
1. Bogentransportvorrichtung, die zum  Stapein, veyed in the reverse
direction when said con-      Trennen und Fbrdern von Bdgen mit eine Viel-
veying means (116) is conveying the lead-off      zahl von GrdIen zu einer
Bilderzeugungsein: sheet.                                    40
richtung in der Lage ist und aufweist: eine Stapeleinrichtung, umr B6gen
mit ei- 9. A sheet conveying apparatus according to           nem
vorbestimmten  Abweichungsbetrag  in claim 7, wherein said control means
(60) con-     Transportrichtung, der zwischen diesen vorge- trols said
second conveying means (114; 114,       sehen ist, zu stapeln, 115) such
that if images are formed on the   45       eine Transporteinrichtung (116)
zum Ober- surfaces of the sheets opposite to the surfaces   tragen einer
Transportkraft nur zu der FlAche which are in contact with said driving
rotational  des Anfangsbogens der B6gen, die mit dem member (116B), the
other sheets than the          vorbestimmten Abweichungsbetrag, der zwi-
lead-off sheet are conveyed in the reverse        schen diesen vorgesehen
ist, gestapelt sind, direction before said conveying means (116)  50   die
sich nicht mit den anderen B1gen in Be- conveys the lead-off sheet.
r0hrung befindet, wobei die Transporteinrich- tung *(116) ein
Antriebsdrehelement (116B), 10. A sheet conveying method for piling,
separat-     das in BerUhrung mit der Fliche des Anfangs- ing and feeding
sheets of a plurality of sizes to  bogens drehbar ist, die sich nicht mit
den an image forming means, comprising the steps   55  anderen Bbgen in
Ber0hrung befindet, und das of:
eine Transportkraft auf diesen ObertrAgt, und piling sheets successively
with a predeter-       ein Element (116A) hat, daB dem Antriebdreh- mined
amount of deviation in the direction of     element (116B) gegenaberliegt
und mit diesem 10    19                EP 0 303 276 B1                   20
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* C   L  M   S zusammenwirkt, um die Bogen zwischen die-
Anfangsbogen aus seinem eingeklemmten Zu- sen einzuklemmen,
stand freigegeben wurde. und eine Steuereinrichtung (60), gekennzeichnet
durch                       8. Bogentransportvorrichtung nach Anspruch 7,
eine Bewegungsbeschrankungseinrichtung   6    wobel die
Steuerungseinrichtung (60) die zwei- (114), die um elne Entfemung stromauf
der        te Transporteinrichtung (114; 114, 115) steuert,
Transporteinrichtung (116) angeordnet ist, die    so daB, wenn auf diesen
Flachen der B6gen, klrzer als die LAnge des transportierbaren Bo-    die
sich mit dem Antriebsdrehelement (116B) gens minus dem vorbestimmten
Abweichungs-        in BerUhrung befinden, Bilder ausgebildet sind, betrag
ist, um die Bewegung der vom An-  10       die vom Anfangsbogen
verschiedenen B6gen fangsbogen  verschiedenen  B6gen zu be-          in die
RUckwArtsrichtung transportiert werden, schranken, wobei die
Bewegungsbeschrln-           wenn die Transporteinrichtung (116) den An-
kungseinrichtung (114; 134, 135) ein Ein-        fangsbogen transportiert.
klemmelement (114B) und ein Element (114A) hat, das dem Einklemmelement
(114B) gegen-  16  9. Bogentransportvorrichtung nach Anspruch 7, Oberliegt
und mit diesem zusammenwirkt, um        wobei die Steuerungseinrichtung
(60) die zwei- die B6gen zwischen diesen einzuklemmen.           te
Transporteinriobtung (114; 114, 115) steuert, so daB, wenn auf den Flachen
der B6gen, die 2. Bogentransportvorrichtung nach Anspruch 1,        zu den
Flachen entgegengesetzt liegen, die wobel das Element (116A) der
Transportein-  20    sich mit dem Antriebsdrehelement (116B) in richtung
ein getriebenes Drehelement ist.         BerUhrung befinden, Bilder
ausgebildet sind, die vom Anfangsbogen verschiedenen B6gen 3.
Bogentransportvorrichtung nach Anspruch 1          in die RUckwartsrichtung
transportiert werden, oder 2, die ferner eine zweite Transporteinrich-
bevor die Transporteinrichtung (116) den An- tung (114; 114, 115) zum
Transportieren der  25   fangsbogen transportiert. gestapelten B6gen zur
Transporteinrichtung (116) hat.                                    10.
Bogentransportverfahren zum Stapeln, Trennen und F6rdern von B6gen mit
einer Vielzahl von 4. Bogentransportvorrichtung nach Anspruch 3,
Gr6Ben zu einer Bilderzeugungseinrichtung, wobei die zweite
Transporteinrichtung einen   30  das die Schritte hat: Riemen (115) zum
Halten von Bogen auf die-           des aufeinanderfolgenden Stapelns von
sem und zum Transport von diesen hat.             B6gen  mit einem
vorbestimmten  Abwei- chungsbetrag in Transportrichtung, der zwi- 5.
Bogentransportvorrichtung nach einem der An-      schen diesen vorgesehen
ist, und sprUche 1 bis 4, wobei die Bewegungsbe-  36          des
Obertragens einer Transportkraft in schrankungseinrichtung (114) eine
DrOckein-       Transportrichtung zum Anfangsbogen der ge- richtung (P2)
zum DrOcken der B6gen hat.          stapelten B6gen mittels einer
Transporteinrich- tung (116). 6. Bogentransportvorrichtung nach einem der
vor-         gekennzeichnet durch hergehenden Ansprtche, wobei die Steue-
4o          das Einklemmen und Transportieren der rungseinrichtung (60) die
Bewegungsbeschran-      vom Anfangsbogen verschiedenen B6gen in
kungseinrichtung (114) steuert, um die Bewe-      die zur Transportrichtung
entgegengesetzte gung der vom Anfangsbogen verschiedenen           Richtung
mittels einer zweiten Transportein- B6gen des BOndels von B6gen zu
beschran-          richtung (114), die stromauf der Transportein- ken, die
transportiert werden, nachdem der  45    richtung (116) angeordnet ist,
nachdem der Anfangsbogen die Bewegungsbeschr~nkungs-          Anfangsbogen
von der zweiten Transportein- einrichtung (114) passiert hat, und wobel
eine    richtung freigegeben wurde und durch die Vielzahl von B6gen
einschlieBlich des Anfangs-    Transporteinrichtung (116) eingeklemmt
wurde. bogens durch die Transporteinrichtung (116) eingeklemmt wurde.
5o  11. Bogentransportverfahren nach Anspruch 10, wobei, wenn auf der
Flache des Anfangsbo- 7. Bogentransportvorrichtung nach einem der An-
gens, die sich mit den anderen Bogen in Be- sprUche 3 bis 5, wobei die
Steuerungseinrich-     r~hrung befindet, ein Bild ausgebildet ist, die tung
(60) die zweite Transporteinrichtung (114;   vom Anfangsbogen verschiedenen
B6gen der 114,115) steuert, um die B6gen zur Transport-  56  gestapelten
B6gen in die Richtung transportiert einrichtung (116) zu f6rdern und die
vom An-      werden, die zur Transportrichtung entgegenge- fangsbogen
verschiedenen B6gen in die Rack-       setzt ist, bevor eine Transportkraft
in die w~rtsrichtung zu transportieren, nachdem der      Transportrichtung
auf den Anfangsbogen Ober- 11    
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11111 II ! tragen wird.                                    3. Appareil de
transport de feuilles selon la re- vendication 1 ou 2, comprenant en outre
des 12. Bogentransportverfahren nach Anspruch 10,          seconds moyens
de transport (114; 114, 115) wobei, wenn auf der Flache des Anfangsbo-
destines A transporter les feulles empiloes jus- gens, die zu der Flache
entgagengesetzt liegt,   5  qu'auxdits moyens (116) de transport. die sich
mit den anderen Bogen in BerUhrung befindet, ein Bild ausgebildet ist, die
vom An-  4. Appareil de transport de feuilles solon la re- fangsbogen
verschiedenen Bogen der gesta-          vendication 3, dans lequel lesdits
seconds pelten Bogen in die Richtung transportiert wor-    moyens de
transport comprennent une bande den, die zur Transportrichtung ontgogenge-
1o     (115) destinde a porter des feuilles et les setzt ist, wihrend eine
Transportkraft in die      transporter. Transportrichtung auf den
Anfangsbogen Ober- tragen wird.                                    5.
Appareil de transport de feuilles solon l'une des revendications 1 & 4,
dans lequel lesdits Revendicatlons                                15
moyens (114) de restriction de mouvement comprennent des moyens presseurs
(P2) des- 1. Appareil de transport de feulles capable d'em-      tin6s &
presser les feuilles. piler, de s6parer et de faire avancer les feuilles de
plusieurs formats vers des moyens de for-    6. Appareil de transport de
fouillos solon I'une mation d'images, comportant                20      des
revendications precedentes, dans lequel des moyens d'empilage destines &
empi-         lesdits moyens de commande (60) comman- ler des feuilles en
les ecartant les unes des      dent lesdits moyons (114) de restriction de
autres d'une valeur pred6torminee dans lo          mouvement afin de
restreindre le mouvement sons de transport;
des feuilles autres quo la premiere feuille de la des moyens de transport
(116) destin6s a   25   liasse de feuilles transporteo apres quo la pre-
communiquer une force de transport unique-         miere fouille a franchi
ledit moyon (114) de ment & la surface de la premiere desdites
restriction de mouvement et quo plusieurs fouilles ompilees avec la valour
predetorminee     fouillos comprenant la premiere feuille ont 4t4 d'6cart
entre elles, qui n'est pas en contact      serrees par lesdits moyens de
transport (116). avec les autres feuilles, lesdits moyens de   3o transport
(116) comprenant un element menant    7. Appareil de transport de feuilles
salon l'une tournant (116B) pouvant tourner en contact         des
revendications 3 a 5, dans lequel lesdits avec la surface de la premiere
feuille qui nWest   moyens de commande (60) commandont les- pas en contact
avoc les autres fouilles et lui     dits seconds moyens de transport (114;
114, communiquant une force de transport, et un   35    115) afin de faire
avancer les fouillos jus- element (116A) oppos6 audit element menant
qu'auxdits moyens de transport (116), et de tournant (1 16B) et cooperant
avec lui pour        transporter les feuilles autres quo la promibre serrer
les fouilles entre eux;                     feuille dans le sons inverse
aprbs quo la pro- et des moyens de commando (60);                 miere
feuille a ete liberee de son etat serre. caracterise par
40 des moyens (114) de restriction de mou-     &  Appareil de transport de
fouiloes solon la re- vement disposes en amont dudit moyen de
vendication 7, dans loquel lesdits moyens de transport (116) A une distance
inferieure & la     commando (60) commandont lesdits seconds longuour d'une
feuille pouvant 8tre transportee,   moyens de. transport (114 ; 114, 115)
de ma- diminuee  de  ladite  valeur predeterminee   45    niAre quo, si des
images sont form6es sur les d'ecart, pour restreindre le mouvement des
surfaces des fouilles qui sont on contact avoc feulleos autres quo la
premiere feuille, lesdits   ledit element menant tournant (116B), les
feuil- moyens (114 ; 134, 135) de restriction de          les autres quo la
premibre feuille sont trans- mouvement comprenant un element de serra-
portees dons le sons inverse lorsque lesdits ge (1144B) et un' ElEment
(114A) oppose audit  50  moyens de transport (116) transportent la pre-
element de serrage (1144B) et coopdrant avec       mibre feuille. lul pour
serrer les feuilles entre oux. 9. Appareil de transport de feuilles sclon
la re- 2. Appareil de transport de feuilles sclon la re-      vendication
7, dans lequel lesdits moyens de vendication 1, dans loquel ledit element
(11 6A)   55  commande (60) commandent lesdits seconds desdits moyens de
transport est un element         moyens de transport (114; 114, 115) de ma-
tournant mene.                                     nibre quo, si des images
sont formees sur les surfaces des feuillos opposdes aux surfaces 12    



23                 EP 0 303 276 B1                     24      1
III1lIIi  11111 II ! qui sont en contact avec ledit 6l6ment menant tournant
(1161B), les foullies autres quo la pro- mibre feuille sont transporteos
dans le sons inverse avant quo lesdits moyens de transport (116)
transportent la premibre fouille.     5 10. Procedd  de transport de
feuilles pour empiler, separer at faire avancer des fouiloes de plu- sieurs
formats vers des moyons de formation d'images, comprenant les etapes qui
consis-  1o tent: a empiler des fouiloes successivement avec un ecart entre
elles d'une valeur pr6de- terminee dans le sons de transport, et a
communiquer une force de transport  is dans le sons de transport & la
premiere des fouilles empilees a I'aide de moyons de trans- port (116),
caracterise par un serrage et un transport des fouilles   20 autres quo la
premibre feuille dans le sons oppose au sons de transport a l'aide de se-
conds moyons de transport (114) disposes en amont desdits moyens de
transport (116) apres quo la premibre feuille a 6te liberee  25 desdits
seconds moyens de transport et a 4t6 serreo par lesdits moyens de transport
(116). 11. Proc6de de transport de feuilles salon la re- vendication 10,
dans loquel, si une image est  3o formde sur la surface de la premibre
fouille qui est on contact avec les autres fouilles, les foulleos autres
quo la premibre des feuilles empileos sont transporteos dans le sons oppo-
se au sons de transport avant qu'une force de   35 transport dans lI sons
de transport soit com- muniqu~o a la premiere feuille. 12. Procede de
transport de fouilles solon la re- vendication 10, dans lequel, si une
image est  40 form6e sur la surface de la premibre feuille opposee a la
surface qui est on contact avec les autres feuilles, les fouilles autres
quo la premibre des fouillos empileos sont transpor- teos dans le sons
opposd au sons de transport  48 tandis qu'une force de transport dans le
sons de transport est communiquoe a la premibre fouille. 50 55 13    


