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Description

[0001] The present invention relates to a sheet feed-
ing apparatus according to the preamble of claim 1.
Such an apparatus may be used in an image forming
system having a sheet re-feeding mechanism for re-
feeding a sheet from an intermediate tray and being ca-
pable of performing a both-surface printing operation
and a multi-print operation. The invention further relates
to an image forming system including said apparatus
and a sheet feeding method.

[0002] Inthe past, a both-surface image forming sys-
tem generally includes an intermediate tray for receiving
and stacking sheets each having an image printed on
its one surface. After the image forming operation re-
garding first surfaces of the sheets has been completed,
the sheets stacked in the intermediate tray are separat-
ed and fed one by one to introduce the sheet again into
an image forming portion, where an image is printed on
a second surface of the sheet. An important matter in
performing such both-surface image forming operation
is the reliability of the sheet feeding whether the sheet
can be fed properly or not. Particularly, the reliability of
the sheet re-feeding operation whether the sheet having
the image printed on its first surface can be accurately
separated and fed one by one from the intermediate tray
is a problem.

[0003] Fig. 11 shows an example of a conventional
both-surface image forming system comprising a sheet
feeding apparatus according to the precharacterizing
part of claim 1 and disclosed in the document EP-A-O
303 276.

[0004] In Fig. 11, the image forming system includes
a body or frame 1, an original support 2 on which an
original is rested, a photosensitive drum 3 which can
bear an image from the original, mirrors 4, 5, 6, 7 for
directing the image on the original to the photosensitive
drum 3, a focusing lens 8 for focusing the image on the
photosensitive drum, and a transfer electrode 9 for
transferring a toner image formed on the photosensitive
drum onto a sheet P.

[0005] The sheet P stored in a cassette 10 is picked
up by a supply roller 11 and is fed out by regist rollers
12 at a predetermined timing synchronous with the im-
age formed on the photosensitive drum 3. After the toner
image has been transferred onto the sheet by the trans-
fer electrode 9, the toner image is fixed to the sheet by
means of a fixing device 13. When an image is super-
imposed on the first surface of the same sheet P, the
sheet P is directed to a sheet feeding path 15 by a
switching guide 14 and is then stored in an intermediate
tray 16.

[0006] On the other hand, when an image is formed
on a second surface, opposed to the first surface, of the
same sheet, the sheet P is directed to a sheet feeding
path 17 by the switching guide 14 and is ejected halfway
by means of ejector rollers 18. Then, by reversing the
ejector rollers 18, a trailing end of the sheet P is intro-
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duced into a sheet feeding path 20 by means of a switch-
ing guide 19 and then is stored in the intermediate tray
16.

[0007] Thereafter, when the image is printed again on
the first or second surface of the sheet, the sheet P hav-
ing the image formed on its first surface is re-fed from
the intermediate tray 16 one by one and is sent to the
image forming portion, where the image is printed on
the second surface of the sheet. Now, since the sheet
P having the first surface on which the image was
formed has been passed through the fixing device 13to
fix the image onto the first surface, the sheets P stacked
in the intermediate tray 16 may include the silicone oil
adhered on its imaged surface (first surface) or may
have a curled end portion formed due to heat and pres-
sure in the fixing device. Thus, there arises a problem
that the double feed and/or the jamming of the sheet will
occur in the re-feeding of the sheet from the intermedi-
ate tray.

[0008] Fig. 12 shows an example of a both-surface
image forming system designed to enhance such relia-
bility. In this conventional image forming system, when-
ever the sheet is introduced into the intermediate tray
16, the whole sheet stack is shifted slightly by means of
a pair of conveying rollers 21, so that the sheets are
stacked in a stepped fashion.

[0009] The sheet stack overlapped in such stepped
fashion is wholly conveyed toward a pair of rollers 22
after the image forming operation regarding first surfac-
es of the sheets has been completed. Then, by stopping
the activation of the paired conveying rollers 21 imme-
diately after a lowermost sheet P in the sheet stack
leaves the paired conveying rollers 21, only the lower-
most sheet P pinched between the paired rollers 22 is
fed out by such rollers 22 for the second surface printing
operation. According to this example, it is possible to
improve the prevention of the double-feed of the sheets
during the sheet re-feeding operation.

[0010] Incidentally, in performing the both-surface
printing operation, the technique that the sheets each
having the image printed on its first surface are stacked
in the stepped fashion is disclosed in the Japanese Pat-
ent Laid-open No. 58-178373, Japanese Patent Publi-
cation No. 63-18744 and the like.

[0011] However, in the above conventional example,
it is necessary to provide or prepare a condition that only
the lowermost sheet P in the sheet stack is pinched by
the paired rollers 22 and at the same time is separated
from the paired rollers 21, and the remaining sheets are
pinched by only the paired rollers 21. To do so, as shown
in Fig. 13A, itis necessary to set a distance between the
paired rollers 21 and 22 to a length slightly shorter than
a length of the sheet P. In this case, although the toner
fixed to the sheets does not rub with each other and thus
the sheets are not smeared, the sheets P having differ-
ent sizes cannot be re-fed.

[0012] Accordingly, ifitis desired to re-feedthe sheets
P having different sizes, the optimum positional relation
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between the paired rollers 21 and 22 as shown in Fig.
13A must be satisfied regarding the smallest size sheet
P and at the same time a condition as shown in Fig. 13B
must be satisfied regarding the larger size sheets. That
is to say, only the lowermost sheet to be re-fed is sepa-
rated from the paired rollers 21 and the remaining
sheets are pinched by the paired rollers 21, and at least
the lowermost sheet is pinched by the paired rollers 22.
Thus, in this case, when the sheets P having the sizes
sufficiently larger than the smallest sheet size are fed,
two or more sheets including the lowermost sheet are
pinched by the paired rollers 22. From this condition, a
rubber driving roller 22b of the paired rollers 22 shifts
the lowermost sheet. The remaining sheets are not shift-
ed since they are pinched by the paired rollers 21.
[0013] Consequently, as shown in Figs. 14and 15, the
lowermost sheet P, is shifted toward a direction shown
by the arrow while slidingly contacting with a second or
upper sheet P,. Thus, during the multi-print operation,
as shown in Fig. 14, the toner particles on the second
sheet P, in the nip area (between the rollers 22) are
transferred onto a hatched area of the lowermost sheet
P, and thus are peeled from the second sheet P,. On
the other hand, during the both-surface printing opera-
tion, as shown in Fig. 15, the toner particles on the low-
ermost sheet are transferred onto the second sheet P,
at the nip area, and thus, the toner particles on the
hatched area of the lowermost sheet P, are peeled from
the lowermost sheet.

[0014] Accordingly, an object of the present invention
is to provide a sheet feeding apparatus an image form-
ing system including the same and a sheet feeding
method which can positively re-feed sheets without
smearing the latter by providing a sheet re-feeding
means for re-feeding the sheets without frictionally slid-
ing the sheets with respect to each other, regardless of
the different sizes of the sheets in a sheet stack formed
in a stepped fashion.

[0015] This object is achieved by means of the com-
bination of the features defined in claims 1, 16 and 17,
respectively. Preferable embodiments of the invention
are set forth in the subclaims.

[0016] Inthe following the invention is further illustrat-
ed by embodiments thereof with reference tothe accom-
panying drawings.

Fig. 1 is an elevational sectional view of a copying
machine incorporating a sheet feeding apparatus
according to a preferred embodiment of the present
invention;

Fig. 2 is an elevational sectional view of the sheet
feeding apparatus of Fig. 1;

Figs. 3A to 3E are detailed side views of a separat-
ing claw;

Fig. 4 is a flow chart for stacking sheets;
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Figs. 5, 6 and 7 are elevational sectional views of
the sheet feeding apparatus showing successive
sheet stacking conditions;

Fig. 8 is a flow chart for feeding the sheet;

Fig. 9 is an elevational sectional view of the sheet
feeding apparatus showing a condition that a first
sheet is separated at a branching portion;

Fig. 10 is an elevational sectional view of the sheet
feeding apparatus according to a second embodi-
ment of the present invention;

Fig. 11 is an elevational sectional view of a conven-
tional copying machine;

Fig. 12 is an elevational sectional view of another
conventional copying machine;

Fig. 13Ais an elevational view showing an arrange-
ment of conveying rollers regarding a small size
sheet, Fig. 13B is an elevational view showing a
condition that a longer size sheets are conveyed,

Figs. 14 and 15 are sectional views for explaining
the occurrence of the smudge of the sheet;

Fig. 16 is an elevational sectional view of a copying
machine according to a third embodiment of the
present invention;

Fig. 17 is an elevational sectional view of a sheet
feeding apparatus of Fig. 16;

Figs. 18, 19 and 20 are elevational sectional views
of the sheet feeding apparatus showing successive
sheet stacking conditions;

Fig. 21 is a flow chart for feeding the sheet;

Figs. 22 and 23 are elevational sectional views of
the sheet feeding apparatus showing successive
sheet feeding conditions;

Fig. 24 is an elevational sectional view of a sheet
feeding apparatus according to a fourth embodi-
ment of the present invention;

Fig. 25 is an elevational sectional view of a sheet
feeding apparatus according to a fifth embodiment
of the present invention;

Fig. 26 is an enlarged sectional view showing an
operation of the apparatus;

Fig. 27 is an elevational sectional view of a sheet
feeding apparatus according to a sixth embodiment
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of the present invention;

Fig. 28 is an elevational sectional view of a copying
machine according to a seventh embodiment of the
present invention;

Fig. 29 is an elevational sectional view of a sheet
feeding apparatus of Fig. 28;

Figs. 30, 31 and 32 are elevational sectional views
of the sheet feeding apparatus showing successive
sheet stacking conditions;

Fig. 33 is a flow chart for feeding the sheet;

Fig. 34 is an elevational sectional view of the sheet
feeding apparatus showing a condition that a trail-
ing end of a first sheet is stopped by a first sheet
stopper means;

Fig. 35 is an elevational sectional view of a copying
machine according to a eighth embodiment of the
present invention;

Fig. 36A is an elevational sectional view of a sheet
feeding apparatus of Fig. 35. Fig. 36B is an en-
larged elevational view showing a relation between
a flapper and a sheet feeding path;

Figs. 37, 38 and 39 are elevational sectional views
of the sheet feeding apparatus showing successive
sheet stacking conditions;

Figs. 40 and 41 are elevational sectional views of
the sheet feeding apparatus showing successive
sheet separating and feeding conditions;

Fig. 42 is an elevational sectional view of a sheet
feeding apparatus according to the other embodi-
ment of the present invention.

[0017] Fig. 1 shows an image forming system incor-
porating the present invention, which is embodied as a
copying machine which can perform the both-surface
printing operation and the multi-print operation.

[0018] In Fig. 1, structural elements similar to those
of the conventional system shown in Fig. 12 are desig-
nated by the same reference numerals and the expla-
nation thereof will be omitted. Thus, a section between
a sheet feeding path 23 joining sheet feeding paths 15,
20 and regist rollers 12 will now be explained with ref-
erence to Figs. 1 and 2.

[0019] A sensor 24 for detecting a leading end of a
sheet P is arranged at a downstream side of the sheet
feeding path 23 and a pair of conveying rollers 25 are
disposed near and at an upstream side of the sensor
24. Further, an upper guide 26 of the sheet feeding path
23 extends rearwardly and downwardly and a lower hor-
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izontal guide 27 is arranged below the guide 26 in con-
fronting relation thereto. A driving rubber roller 28a is
disposed in such a manner that a nip of this driving roller
is substantially flush with the lower guide 27. A driven
roller 28b made of resin material having lower frictional
coefficiency than that of rubber material is arranged
above the driving roller 28a for up-and-down movement
and is biased to urge against the driving roller by means
of a leaf spring 29.

[0020] Upper and lower guides 30 and 31 similar to
the upper and lower guides 26, 27 are disposed at the
right of the driving and driven rollers 28a, 28b, and a pair
of rollers 32a, 32b are arranged at the right of the guide
30, 31 in such a manner that a nip between these rollers
32a, 32b is substantially flush with an upper surface of
the lower guide 31. The roller 32a is rotatably supported
on a fixed shaft (not shown). The roller 32b is mounted
for up-and-down movement and is biased downwardly
to urge against the roller 32a by means of a leaf spring
34. At the right of the paired rollers 32a, 32b, upper and
lower guides 35 and 36 are curved upwardly from hori-
zontal positions and are disposed in such a manner that
the nip between the rollers 32a, 32b is substantially flush
with an upper surface of the lower guide 36.

[0021] Further, at a downstream side of the upper
guide 30, a branch guide 37 is branched rearwardly and
upwardly from this upper guide 30 nearthe paired rollers
32a, 32b, and a separating claw 38 is rotatably support-
ed on a shaft 38a at a base end of the branch guide 37.
[0022] As shown in Fig. 3C, a free pointed end of the
separating claw 38 has a thickness t smaller than a
thickness of the sheet P being conveyed, and is abutted
against a step or shoulder formed between the first
sheet P4 and the second sheet P, when the sheet stack
is shifted rightwardly, whereby, as shown in Fig. 3B, the
first sheet P, is permitted to be shifted rightwardly, but
the second sheet P, is separated upwardly from the first
sheet. Further, a sensor 39 for detecting the sheet P is
attached to the lower guide 31.

[0023] A driving roller of the paired rollers 25, roller
28a and roller 32a are connected to respective stepping
motors 25m, 28m and 32m through corresponding gear
trains (not shown), respectively, and signalling circuits
of the stepping motors 25m, 28m, 32m, are connected
to a controlling portion 33 so that these stepping motors
can be rotated normally or reversely by predetermined
angles. Further, the separating claw 38 is connected to
a solenoid 38s, and a signalling circuit for the solenoid
is connected to the controlling portion 33.

[0024] Incidentally, the rollers 28a, 32a are made of
rubber material having high coefficient of friction, and
the rollers 28b, 32b are made of resin material and the
like having low coefficient of friction (good slidability).
[0025] The reference numeral 40 denotes a keyboard
for inputting the command regarding the number of cop-
ies, both-surface printing mode, multi-print mode, copy
start or the like; and 41 denotes a size detection device.
Signalling circuits of these elements 40, 41 are connect-
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ed to the controlling portion 33.

[0026] Next, the operation of the copying machine ac-
cording to this embodiment will be explained.

[0027] First of all, a sequence for stacking a plurality
of sheets on the lower guide (re-feeding path) 27 will be
described with reference to a flow chart of Fig. 4.
[0028] When the both-surface printing mode or the
multi-print mode is selected and the copy start is com-
manded through the keyboard 40, the sheet P which
was picked up from the cassette 10 and on (a first sur-
face of) which the image was formed as mentioned
above is sent to the roller 25 starting its rotation in a step
S1. From when a leading end of the sheet P is detected
by the sensor 24 (step S2), after a predetermined time
period t; required for bringing the leading end of the
sheet to the nip between the rollers 28a, 28b to form a
loop in the sheet and to correct the skew-feed of the
sheet has been elapsed (step S3), the motor 28m is
turned ON (step S4). To draw out a trailing end of the
sheet from the paired rollers 25 and the guide 23, the
motor 28m is rotated for a predetermined time period t,
required for conveying the sheet by a pre-selected dis-
tance €, from a condition that the sheet is pinched by
the paired rollers 28a, 28b (Fig. 5). After the time period
thas been elapsed (step S5), the motor 28m is reversed
(step S6). The reverse rotation of the motor 28m is
stopped (step S8) after a predetermined time period (i,
- At) shorter than the time period 1, has been elapsed
(step S7). During the reverse rotation of the motor 28m,
the sheet P is conveyed in the reverse direction by
means of the paired rollers 28a, 28b so that the leading
end of the sheet P is positioned at a predetermined dis-
tance £ from the nip between the paired rollers 28a, 28b
in a downstream direction (Fig. 6). During this move-
ment, the trailing end of the sheet reaches below the
paired rollers 25 while being guided on the lower guide
27.

[0029] Incidentally, the rotation of the paired rollers
28a, 28b may be controlled by the number of pulses sent
from the controlling portion 33 to the motor 28m. That is
o say, after the leading end of the sheet reaches the nip
between the paired rollers 28a, 28b, by sending the
number of pulses corresponding to the rotation angle
required to convey the sheet P by the predetermined
distance, the paired rollers 28a, 28b can be controlled.
[0030] Then, in a step S9, it is judged whether a set
number of sheets have been stacked or not. If not, the
sequence returns to the step S2 and a next sheet is con-
veyed. When the next sheet reaches the paired rollers
28a, 28b, these rollers are operated in the same manner
as mentioned above, while pinching the first sheet P,
with the result that a leading end of the next or second
sheet P is positioned at the distance £ from the nip be-
tween the rollers 28a, 28b in the downstream direction.
In this case, the first sheet P is conveyed together with
the second sheet P and the leading end of the first sheet
is positioned at the distance £ from the leading end of
the second sheet in the downstream direction.

10

15

20

25

30

35

40

45

50

55

[0031] Inthis way, two sheets are overlapped with off-
setting by the distance £ . By repeating such operations
for the set or necessary number of sheets P, the sheets
can be overlapped with offsetting by the distance £, re-
spectively, as shown in Fig. 7. Thereafter, the motor 25m
is stopped (step S10).

[0032] In such operation, when the sheet P is abutted
against the paired rollers 28a, 28b, since only the roller
28b made of resin material having good slidability pro-
trudes in the sheet feeding path, the leading end of the
sheet P can be smoothly introduced into the nip between
the paired rollers 28a, 28b.

[0033] Next, a sequence for re-feeding the stacked
sheets for a second image forming operation in the both-
surface printing mode or the multi-print mode will be de-
scribed with reference to a flow chart of Fig. 8.

[0034] When the start is commanded through the key-
board 40, the motors 28m and 32m start to be rotated
(steps S11, S12) and the stacked sheets P are sent to
the paired rollers 32a, 32b. In this case, from when the
leading end of the lowermost sheet P is detected by the
sensor 39 (step S13), after a predetermined time period
t3 has been elapsed, the separating claw 38 is activated
(step S15) to move from a waiting position shown in Fig.
7 to an operating position shown in Fig. 9 so that the
stacked sheets P other than the lowermost sheet P can
be introduced into the branch guide 37. Now, a time pe-
riod t4 is so selected that, when the separating claw 38
moves to the position of Fig. 9, the free end of the claw
abuts against a surface of the lowermost sheet at a up-
stream side of the leading end of the lowermost sheet
P, and at a downstream side of the leading end of the
next or second sheet P,.

[0035] After the trailing end of the lowermost sheet P,
has passed through the paired rollers 28a, 28b, the mo-
tor 28m is reversed (step S17) to shift the stacked
sheets P other than the lowermost sheet P in a reverse
direction and only the lowermost sheet P, is conveyed
in the normal direction. In this case, since only the low-
ermost sheet P, is pinched by the paired rollers 32a,
32b, the lowermost sheet cannot be subject to the rub-
bing action by other sheets P, and the like in the nip
area of the rollers 32a, 32b. After a predetermined time
period t5 from the initiation of the reverse rotation of the
motor 28m has been elapsed (step S18), the motor 28m
is stopped (step S19).

[0036] The motor 32m is stopped (step S21) when a
time period tg required for bringing the lowermost sheet
P, to a next pair of rollers is elapsed (step S20).
[0037] The time periods i, 14, t5 and tg are selected
in accordance with the size of the sheet P, distances be-
tween the rollers and diameters of the rollers, and are
stored in the controlling portion 33. The controlling por-
tion 33 judges these data together with information from
the sheet size detection device 41 to command the mo-
tors 28m, 32m.

[0038] The sequence from the step S11 to the step
S21 is repeated until the set or selected number of
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sheets are treated, and thereafter, the copying operation
is finished (step S22).

[0039] Incidentally, in the illustrated embodiment,
while an example that the sheet is fed out (re-fed) from
the bottom of the stacked sheets rested on the lower
guide (intermediate tray) 27 (i.e., from the lowermost
sheet P,) was explained, the sheet may be fed out (re-
fed) from the top of the stacked sheets (each having an
image formed on its first surface) (i.e., an uppermost
sheet), as a second embodiment shown in Fig. 10). To
do so, the sheet stack may be formed by overlapping a
next sheet on a previous sheet shifted back to obtain a
distance (- £) (in place of the distance £ in Fig. 6), and
the branch guide 37 and the separating claw 38 may be
arranged below the lower guide 31. To shift back the pre-
vious sheet by the distance (- £), a pair of rollers 42 are
arranged below the sheet feeding path 23.

[0040] Further, the separating claw 38 may be con-
structed by attaching a thin elastic sheet 38c¢ (polyester
film having a thickness of 50 pm) to a holding member
38b (see Fig. 3D). In this case, in order to prevent the
damage of the elastic sheet 38¢ (polyester film having
a thickness of 50 um), it was found, from the tests, that
a protruding amount of the sheet may be smaller than
5 mm.

[0041] Further, as shown in Fig. 3E, the separating
claw 38 may have a semi-circular free end. By adopting
such configuration, the leading end of the sheet P can
be prevented from being stopped by the free end 38d of
the separating claw 38.

[0042] Further, the returning of the separating claw 38
in the step S19 may be effected between the steps S16
and 817.

[0043] Next, athird embodiment of the present inven-
tion will be explained with reference to Figs. 16 to 23.
[0044] Figs. 16 and 17 show animage forming system
incorporating the third embodiment of the present inven-
tion, which is embodied as a copying machine which can
perform the both-surface printing operation and the mul-
ti-print operation with different colors.

[0045] In Figs. 16 and 17, structural elements similar
to those of the first embodiment shown in Figs. 1 and 2
are designated by the same reference numerals and the
explanation thereof will be omitted.

[0046] InFigs. 16and 17, aseparating claw 50 having
a free end directed toward a downstream side is ar-
ranged in the vicinity of a rear end of the lower guide 31
near the roller 28b, which separating claw protrudes
slightly above the lower guide 31. The separating claw
can separate the lowermost sheet P; fed back in the
reverse direction from other sheets.

[0047] Further, the rear end of the separating claw 50
has a bent portion 31a bent downwardly to introduce the
separated lowermost sheet P, between the separating
claw and the lower guide.

[0048] Next, the operation of the copying machine ac-
cording to this third embodiment will be explained.
[0049] A sequence for stacking a plurality of sheets
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on the lower guide (re-feeding path) is the same as that
in the first embodiment described with reference to the
flow chart of Fig. 4.

[0050] A mannerthatthe sheets are stacked is shown
in Figs. 18 to 20. Fig. 18 shows a condition at a point
that the step S5 in Fig. 4 is finished, Fig. 19 shows a
condition at a point that the motor 28m is stopped in the
step S8, and Fig. 20 shows a condition that the sheets
are stacked by repeating the sequences of the steps S1
to S9 in the flow chart of Fig. 4.

[0051] Next, a sequence for re-feeding the stacked
sheets P for a second image forming operation in the
both-surface printing mode or the multi-print mode will
be described with reference to a flow chart of Fig. 21.
[0052] When the start is commanded through the key-
board 40 (step S111), the motors 28m and 32m start to
be rotated (steps S112, S113) and the stacked sheets
P are sent to the paired rollers 32a, 32b. At a point that
the trailing end of the lowermost sheet P, has passed
through the separating claw 50 and the trailing end of
the second sheet P, contacts the separating claw 50, i.
e., at a point that after a predetermined time period t;4
has been elapsed from when the sensor 37 is turned
ON by the lowermost sheet P,, the motor 28m is re-
versed (steps S114, S115, S116, S117). This condition
is shown in Fig. 22. After a time period t;4 has been
elapsed from the initiation of the reverse movement of
the stacked sheets, only the lowermost sheet P, is
pinched by the paired rollers 32a, 32b.

[0053] During the reverse movement of the stacked
sheets P in the steps S116 and S117, the lowermost
sheet P, is separated from the other sheets by the sep-
arating claw 50 and is guided between the separating
claw 50 and the bent portion 31a, with the result that the
lowermost sheet is not pinched by the paired rollers 28a,
28b. At the same time, the motor 28m is stopped and
the motor 32m is normally rotated (steps S118, S119,
S$120). This condition is shown in Fig. 23.

[0054] After a time period t;5 has been elapsed, the
leading end of the lowermost sheet P, reaches the regist
rollers 12, and, at the point that a loop is formed in the
sheet, the motor 32m is stopped (step S121, S122). In
the steps S116, S117, the lowermost sheet P, is intro-
duced between the separating claw 50 and the bent por-
tion 31a and other stacked sheets including the second
sheet P, are shifted back on the lower guide 27.
[0055] In the steps S119, S120, the reverse move-
ment of the stacked sheets is stopped, and at the same
time the lowermost sheet P, is fed out by means of the
paired rollers 32a, 32b. When the set number of sheets
are not yet re-fed, the sequence returns to the step
S112, and the same sequence is repeated. On the other
hand, when the set number of sheets are re-fed (step
S$128), the sequence is ended. During the conveyance
of the lowermost sheet P,, since the other stacked
sheets are pinched by the paired rollers 28a, 28b, these
remaining sheets are not fed together with the lower-
most sheet.
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[0056] With the above-mentioned arrangement, it is
possible that the sheets having different sizes be
stacked in the stepped fashion and be separated and
re-fed one by one, without changing the distance be-
tween the paired rollers 28a, 28b and 32a, 32b. That is
to say, in the case where the sheets P are stacked in
the stepped fashion, the time periods t, and (t; - At) in
the flow chart of Fig. 4 may be changed in accordance
with the length of the sheet in a feeding direction. In or-
der to draw out the trailing end of the sheet from the
paired rollers 25, the time period t, may be prolonged
as the longer sheet is treated. Similarly, by setting the
time period (1, - At) in accordance with the length of the
sheet, the sheets having different sizes can be stacked
in the stepped fashion with offsetting by the distance £,
respectively.

[0057] Further, in the case where the sheets are sep-
arated and re-fed one by one, the time periods 1,4, 1,4
and tyg in the flow chart of Fig. 21 may be changed in
accordance with the length of the sheet P. Since the time
period t3 corresponds to a time required for drawing out
the trailing end of the lowermost sheet P, from the free
end of the separating claw 50, this time period is set to
be prolonged as the longer sheet is treated. Similarly,
since the time period t, corresponds to a time required
for drawing out the stacked sheets not to be re-fed from
the paired rollers 32a, 32b, this time period is also set
to be prolonged as the longer sheet is treated. The size
of the sheet P is detected by the sheet size detection
device 41 of Fig. 2, and, in accordance with the detected
size of the sheet, the time periods 1, (1, - At), 15, {4 and
tg are calculated by the controlling portion 33. The sheet
size detection device 41 may be of any conventional
type wherein the size of the sheet is detected from the
cassette or wherein the size of the sheet is detected on
the basis of the time passing through the sensor.
[0058] As mentioned above, according to the illustrat-
ed embodiment, as shown in Fig. 23, only the lowermost
sheet P; can be re-fed by means of the paired rollers
32a, 32b while pinching and holding the other sheets P
by means of the paired rollers 28a, 28b. Accordingly,
there is no frictional sliding movement between the
sheeets Py and P, in the nip area. Further, since the
trailing end of the lowermost sheet P, is retarded below
the paired rollers 28a, 28b through the bent portion 31a
of the lower guide 31, the frictional sliding movement
between the sheets can be prevented regardless of the
size of the sheet, without changing the distance be-
tween the paired rollers 28a, 28b and 32a, 32b, and ac-
cordingly, it is not needed to lengthen the sheet feeding
paths 27, 31 and the like for preventing such frictional
sliding movement.

[0059] Next, a fourth embodiment of the present in-
vention will be explained with reference to Fig. 24.
[0060] |In this fourth embodiment, a separating claw
51 is rotatably mounted on a shaft 51a and is weakly
biased in an anti-clockwise direction (to urge a free end
of the claw against the stacked sheets) by means of a
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tension spring 61. Further, a stopper 62 is provided for
preventing the separating claw 51 from lowering below
a position where the separating claw protrudes slightly
above the lower guide 31.

[0061] With this arrangement, even if the stacked
sheets are irregular due to the curled ends thereof or
the first sheet P, is difficult to be separated from the sec-
ond sheet P, due to the electrostatic adhesion between
these sheets, since the free end of the separating claw
51 is positively engaged by the sheet P, the first or low-
ermost sheet P, can be separated more effectively.
[0062] Next, a fifth embodiment of the present inven-
tion will be explained with reference to Fig. 25.

[0063] In this fifth embodiment, in place of the tension
spring 61 in the fourth embodiment, a solenoid 63 is pro-
vided for positioning the separating claw 61, and the
stopper 62 is omitted.

[0064] With this arrangement, as shown in Fig. 26,
when the first or lowermost sheet P, is separated from
the second sheet P,, a protruding amount x of the free
end of the separating claw 51 above the lower guide 31
is increased to facilitate the separation of the lowermost
sheet from the other sheets; whereas, when the other
sheets are shifted, the protrudingamountx is decreased
to reduce the resistance against shifting of the sheets.
In this way, the solenoid 63 controls two positions of the
separating claw.

[0065] Next, a sixth embodiment of the present inven-
tion will be explained with reference to Fig. 27.

[0066] In this sixth embodiment, the offset distance £
as shownin Fig. 19 is reversedto (- £). With this arrange-
ment, a next sheet P is stacked or overlapped on the
previous sheet or sheets with offsetting the leading end
of the next sheet by the distance £ in the sheet re-feed-
ing direction. In this case, an uppermost sheet, i.e., last-
ly stacked sheet P, will be firstly re-fed.

[0067] Further, since the sheet P cannot be shifted
leftwardly by the distance (- £ ) by means of the paired
rollers 28a, 28b, a pair of rollers 44 are provided in con-
nection with the lower guide 27. Furthermore, since the
first sheet (firstly re-fed sheet) P, is rested on the sheet
stack, a bent portion 30a is formed on the upper guide
30 and cooperates with a separating claw 52 to form a
sheet retarding path 30b.

[0068] Next, a seventh embodiment of the present in-
vention will be explained with reference to Figs. 28 to
34,

[0069] Fig. 28 shows an image forming system incor-
porating the seventh embodiment of the present inven-
tion, which is embodied as a copying machine which can
perform the both-surface printing operation and the mul-
ti-print operation with different colors.

[0070] In Figs. 28 and 29, structural elements similar
to those of the first embodiment shown in Figs. 1 and 2
are designated by the same reference numerals and the
explanation thereof will be omitted.

[0071] An L-shaped stopper 53 is rotatably mounted
on a shaft 53a in the vicinity of a rear end of the lower
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guide 31 near the paired rollers 28a, 28b to be extended
or retracted through an opening formed in the lower
guide 31.

[0072] Further, on a shaft 64a disposed near the shaft
583a, there is rotatably mounted a switching guide plate
64 which can form a part of the lower guide 31 when
closed and can be opened toward a lower retarding
space 65.

[0073] Next, the operation of the copying machine ac-
cording to this seventh embodiment will be explained.
[0074] A sequence for stacking a plurality of sheets
on the lower guide (re-feeding path) 27 is the same as
that in the first embodiment described with reference to
the flow chart of Fig. 4.

[0075] A mannerthatthe sheets are stacked is shown
in Figs. 30 to 32. Fig. 30 shows a condition at a point
that the step S5 in Fig. 4 is finished, Fig. 31 shows a
condition at a point that the motor 28m is stopped in the
step S8, and Fig. 20 shows a condition that the sheets
are stacked by repeating the sequences of the steps S2
to S9 in the flow chart of Fig. 4.

[0076] Next, a sequence for re-feeding the stacked
sheets P for a second image forming operation in the
both-surface printing mode or the multi-print mode will
be described with reference to a flow chart of Fig. 33.
[0077] When the startis commanded through the key-
board 40 (step S211), the motors 28m and 32m start to
be rotated (steps S212, S213) and the stacked sheets
P are sent to the paired rollers 32a, 32b. When the trail-
ing end of the first sheet P passes through a position
above the stopper 53, a solenoid 53s for driving the stop-
per 53 and a solenoid 64s for driving the switching guide
plate are turned ON (step S216), so that the stopper 53
is protruded above the switching guide plate 64 to stop
the trailing end of the first sheet P and the switching
guide plate 64 is opened. Then, the motors 28m, 32m
are rotated reversely (steps S217, S218). The timing for
reversing these motors is set by a time period tog
elapsed (step S215) after the leading end of the first
sheet P is detected by the sensor 39 (step S214). At this
point, the lowermost sheet P, and other sheets rested
on the lowermost sheet and positioned between the
paired rollers 32a, 32b are all pinched by the paired roll-
ers 32a, 32b, as shown in Fig. 34.

[0078] By the reverse rotations of the motors 28m,
32m (steps S217, S218), the trailing end of the lower-
most (first) sheet P is abutted against the stopper 53,
with the result that the lowermost sheet is flexed to be
retarded into the retarding space 65. The other stacked
sheets P are shifted on the lower guides 27, 31 in the
reverse direction by means of the paired rollers 28a, 28b
and 32a, 32b.

[0079] Then, at the point that only the first sheet P is
pinched by the paired rollers 32a, 32b, the motor 28m
is stopped and at the same time the motor 32m is rotated
normally (steps S219, S220, S221). Then, at the point
that the first sheet P reaches a next pair of rollers, the
motor 32m is stopped (steps S222, S223). Incidentally,
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a time period 154 in the step S219 and a time period 155
in the step S222 are set by the controlling portion 33 on
the basis of the information from the sensor 39 and the
size detection device 41.

[0080] While the first sheet P is being conveyed by
the paired rollers 32a, 32b, since the other sheets P are
pinched by the paired rollers 28a, 28b, only the first
sheet P is positively separated and is sent to the next
paired rollers.

[0081] At a time that the motor 32m is stopped, the
stopper 53 and the switching guide plate 64 are returned
to their original positions (step S224). Further, if the set
number of sheets are not yet re-fed, the sequence re-
turns to the step S212 and the above-mentioned oper-
ation is repeated; whereas, when the set number of
sheets are re-fed (step S225), the copying operation is
ended.

[0082] Incidentally, in the illustrated embodiment,
while an example that the sheets are stacked on the low-
er guide (intermediate tray) 27 with preceding the low-
ermost sheet and the stacked sheets are conveyed (re-
fed) from the lowermost sheet was explained, by revers-
ing the distance € as shown in Fig. 33 to (- €), i.e., by
shifting the lowermost sheet P back so that the leading
end of the sheet is positioned at a distance € from the
paired rollers 28a, 28b in the upstream direction (to do
so, another pair of rollers are provided in the feeding
path at the left of the paired rollers 28a, 28b), and by
arranging the stopper 53, switching guide plate 64 and
retarding space 65 above the upper guide 30, the
stacked sheets may be conveyed (re-fed) from the up-
permost sheet (lastly copied sheet).

[0083] Next, a eighth embodiment of the present in-
vention will be explained with reference to Figs. 3510 41.
[0084] Figs. 35and 36 show animage forming system
incorporating the eighth embodiment of the present in-
vention, which is embodied as a copying machine which
can perform the both-surface printing operation and the
multi-print operation with different colors. In Figs. 35 and
36, structural elements similar to those of the first em-
bodiment shown in Fig. 1 are designated by the same
reference numerals and the explanation thereof will be
omitted.

[0085] A branch guide 37 extending rearwardly and
upwardly is arranged on the upper guide 30 near the
paired rollers 32a, 32b, and a flapper (separating claw)
38 is rotatably supported on a shaft 38a at a base end
of the flapper 38.

[0086] Further, the lower guide 31 has arecessed por-
tion 70 in the vicinity of a lowered position of the flapper
38. As shown in Fig. 36B, a bottom surface 38b of the
flapper 38 is spaced apart by a distance H from a bottom
surface of the recessed portion 70 and is positioned
slightly below the surface of the lower guide 31 by a dis-
tance hy, when the flapper is lowered.

[0087] Next, the operation of the copying machine ac-
cording to this embodiment will be explained.

[0088] A sequence for stacking a plurality of sheets
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on the lower guides (re-feeding path) 27, 31 is the same
as that in the first embodiment described with reference
to the flow chart of Fig. 4.

[0089] A mannerthatthe sheets are stacked is shown
in Figs. 37 to 39. Fig. 37 shows a condition at a point
that the step S5 in Fig. 4 is finished, Fig. 38 shows a
condition at a point that the motor 28m is stopped in the
step S8, and Fig. 39 shows a condition that the sheets
are stacked by repeating the sequences of the steps S1
to S9 in the flow chart of Fig. 4.

[0090] A sequence for separating and re-feeding the
stacked sheets one by one is the same as that in the
first embodiment, and thus, is executed in accordance
with the flow chart of Fig. 8.

[0091] This eighth embodiment differs from the first
embodiment in the operation of the flapper 38 lowered
by the action of the solenoid 38s in the step S15 of the
flow chart in Fig. 8. That is to say, as shown in Fig. 40,
when the flapper 38 is lowered, it urges the first or low-
ermost sheet P, down toward the recessed portion 70
and separates this lowermost sheet from the other
sheets. Since the bottom surface of the flapper 38 is po-
sitioned below the lower guide 31 by the distance h, as
shown in Fig. 36B, the second sheet P, and other sheets
thereon ride on the flapper, thus being separated from
the lowermost sheet. Incidentally, the lowermost sheet
P, can advance in a clearance between the flapper 38
and the recessed portion 70 by the aid of its own resil-
iency.

[0092] When a time period t, required for separating
the trailing end of the first sheet P, from the pairedrollers
28a, 28b as shown in Fig. 41 is elapsed, the motor 28m
is reversed (steps S16, S17). The first sheet P, is con-
veyed in the downstream direction by the paired rollers
32a, 32b, and the second sheet P, and other sheets
thereon is shifted back by the paired rollers 28a, 28b to
return to the original position, and then the motor 28m
is stopped and the flapper 38 is returned to the position
shown in Fig. 39 (steps S18, S19).

[0093] Incidentally, in the illustrated embodiment,
while an example that the sheets are stacked in the
stepped fashion so that the lowermost sheet P becomes
the firstly fed sheet P, was explained, by reversing the
distance € shown in Fig. 38 to (- €), the uppermost sheet
P may become the firstly fed sheet P;. To do so, since
the paired rollers 28a, 28b cannot shift the trailing end
of the sheet toward the left of these rollers, as shown in
Fig. 42, another pair of rollers 242 are arranged at the
left of the lower guide 27, thus shifting back the sheet
by the distance (- €) from the paired rollers 28a, 28b.
Further, a recessed portion 71 is formed in the upper
guide 30, and the branch guide 37 and flapper 38 are
disposed below the recessed portion 71. With this ar-
rangement, the stacked sheets can be re-fed from the
uppermost sheet for the image forming operation.
[0094] The presentinvention provides a sheet feeding
apparatus comprising first conveying means for convey-
ing a sheet stack formed in a stepped fashion by offset-
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ting each sheet by a predetermined distance in a pre-
determined direction toward the predetermined direc-
tion or toward an opposite direction, separating means
disposed at a downstream side of the first conveying
means in the predetermined direction and adapted to
separate an outermost sheet from the sheet stack being
fed by the first conveying means, second conveying
means for conveying the sheet separated by the sepa-
rating means, and control means for controlling the first
conveying means in such a manner that the first con-
veying means is activated to convey the sheet stack in
the predetermined direction and the first conveying
means is stopped after the sheet separated by the sep-
arating means starts to be conveyed by the second con-
veying means.

Claims
1. A sheet feeding apparatus comprising:

first conveying means (28a, 28b) for conveying
a sheet stack formed in a stepped fashion by
offsetting each sheet by a predetermined dis-
tance (1) in the sheet feeding direction; and
second conveying means (32a, 32b) disposed
at a downstream side of said first conveying
means (28a, 28b) in the sheet feedingdirection;
said apparatus being

characterized by

separating means (37, 38; 50 - 53) disposed
between said first and second conveying
means (28a, 28b; 32a, 32b) and adapted to be
positioned between the foremost sheet (Py)
and the rest of the sheets in the sheet stack;
and

control means (33) for controlling said first and
second conveying means in such a manner that
said sheet stack is conveyed in the sheet feed-
ing direction and in the reversed direction,
wherein said foremost sheet is separated from
the rest of the sheets in the sheet stack by
means of said separating means during the
feeding or during the reversing of the sheet
stack, and

said separated foremost sheet is conveyed by
said second conveying means in the sheet
feeding direction.

2. A sheet feeding apparatus according to claim 1,
wherein

said control means (33) are means for activat-
ing

said first conveyingmeans (28a, 28b) to convey
the sheet stack in the sheet feeding direction to
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separate the foremost sheet from the other
sheets.

3. A sheet feeding apparatus according to claim 2,

wherein

said control means (33) are means for control-
ling said first conveying means (28a, 28b) in
such a manner that

said first conveying means is stopped after the
sheet separated by said separating means (37,
38) starts to be conveyed by said second con-
veying means (32a, 32b).

A sheet feeding apparatus according to claim 2 or
3, wherein

said first conveying means (28a, 28b) conveys
the sheet with pinching it.

A sheet feeding apparatus according to claim 2 or
3, wherein

said second conveying means conveys the
sheet with pinching it.

A sheet feeding apparatus according to claim 2 or
3, wherein

said separating means (37, 38) guides the out-
ermost sheet and other sheets in the sheet
stack being conveyed by said first conveying
means (28a, 28b) into different directions.

A sheet feeding apparatus according to one of
claims 1 to 6, wherein

said separating means (37, 38) includes a sep-
arating member (38) having a pointed free end
inserted between the outermost sheet and oth-
er sheets in the sheet stack being conveyed by
said first conveying means (28a, 28b) to sepa-
rate the outermost sheet from the other sheets.

8. A sheet feeding apparatus according to claim 7,

wherein

said free end of aid separating member (38) is
urged against a surface portion of the outer-
most sheet which is opposed to the other
sheets but does not contact with the other
sheets, to separate the outermost sheet from
the other sheets in the sheet stack being con-
veyed by saidfirst conveying means (28a, 28b).

9. Asheetfeeding apparatus according to claim 8, fur-

ther including a guide member (30, 31) for guiding
a surface of said foremost sheet which does not
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10.

11.
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contact with said separating member (38), said
guide member having recessed portion (20; 71) for
receiving the sheet flexed due to the contact be-
tween the sheet and said separating member.

A sheet feeding apparatus according to claim 2,
wherein

said control means (33) are means for control-
ling said first conveying means (28a, 28b) in
such a manner that

said first conveying means is activated to con-
vey the other sheets in the reverse direction af-
ter the outermost sheet separated by said sep-
arating means (37, 38) starts to be conveyed
by said second conveying means (32a, 32b).

A sheet feeding apparatus according to one of
claims 1, 2 and 10, further comprising

guiding means (30, 30a, 31, 31a) disposed be-
tween said first and second conveying means
(28a, 28b; 32a, 32b), said guiding means while
cooperating with said separating means (37,
38; 50 - 52) being adaptedto guide the foremost
sheet or the other sheets in the sheet stack be-
ing conveyed by said first conveying means
(28a, 28b) toward a position where said outer-
most sheet or said other sheets are not con-
veyed by said first conveying means.

. A sheet feeding apparatus according to claim 11,
wherein

said guiding means (30, 30a; 31, 31a) guides
the outermost sheet and the other sheets in the
sheet stack being conveyed by said first con-
veying means (28a, 28b) in different directions.

. A sheet feeding apparatus according to claim 11,
wherein

said separating means includes a separating
member (38; 50; 51; 52) inserted between the
outermost sheet and the other sheets in the
sheet stack being conveyed by said first con-
veying means (28a, 28b) to guide the sheet.

. A sheet feeding apparatus according to claim 13,
wherein

said separating member (38; 50; 51; 52) is
urged against a surface portion of the outer-
most sheet which is opposed to the other
sheets but does not contact with the other
sheets, to guide the sheet.

. A sheet feeding apparatus according to claim 14,
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wherein

said guiding means comprises

a guide member (30; 31) for guiding a surface
of said foremost sheet which does not contact
with said separating member (38), said guide
member having a recessed portion (20; 71) for
receivingthe sheet flexed due to the contact be-
tween the sheet and said separating member.

16. An image forming system comprising:

containing means (10) for containing sheets
(P);

supplying means (11) for feeding out the sheet
contained in said containing means;

image forming means (39) forforming an image
on the sheet fed out by said supplying means;
stacking means (25; 42) for stacking the sheets
on which the image are formed by said image
forming means in a stepped fashion by offset-
ting each sheet by a predetermined distance in
a predetermined direction; and

a sheet feeding apparatus according to one of
claims 1 to 15.

17. A sheet feeding method, comprising steps of:

separating a foremost sheet (P,) of a sheet
stack comprising sheets stacked stepwisely by
a predetermined length in a sheet feeding di-
rection from the rest of the sheets of said sheet
stack, while the rest of the sheets is being
nipped by a first conveying means, by inserting
a separating member (38) between the fore-
most sheet and the rest of the sheets while said
sheet stack is being conveyed by said first con-
veying means; and

conveying the separated foremost sheet by a
second conveying means while the rest of the
sheets is being nipped by said first conveying
means to restrain movement thereof.

Patentanspriiche

Blattzufuhrgerat mit:

einer ersten Férdereinrichtung (28a, 28b) zum
Beférdern eines Blattstapels, der in einer ab-
satzartigen Weise durch ein Versetzen von je-
dem Blatt um eine vorbestimmte Entfernung (1)
in der Blattzufiihrrichtung ausgebildet ist, und
eine zweite Férdereinrichtung (32a, 32b), die
an einer stromabwartigen Seite von der ersten
Férdereinrichtung (28a, 28b) in der Blattzufihr-
richtung angeordnet ist,
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gekennzeichnet durch

eine Vereinzelungseinrichtung (37, 38; 50 bis
58), die zwischen der ersten und der zweiten
Férdereinrichtung (28a, 28b; 32a, 32b) ange-
ordnet ist und daran angepaBt ist, daf3 sie zwi-
schen dem vordersten Blatt (B{) und dem Rest
der Blatter des Blattstapels positioniert wird,
und

eine Steuereinrichtung (33) zum Steuern der
ersten und der zweiten Férdereinrichtung in ei-
ner derartigen Weise, daf3 der Blattstapel in der
Blattzufuhrrichtung und in der umgekehrten
Richtung beférdert wird, wobei das vorderste
Blatt von dem Rest der Blatter des Blatistapels
mittels der Vereinzelungseinrichtung wahrend
des Zuflihrens oder wéhrend des Umkehrens
des Blattstapels vereinzelt wird, und

das vereinzelte vorderste Blatt durch die zweite
Férdereinrichtung in der Blattzufihrrichtung
beférdert wird.

2. Blattzufuhrgerat geman Anspruch 1, wobei

die Steuereinrichtung (33) eine Einrichtung
zum Aktivieren der ersten Férdereinrichtung
(28a, 28b) zum Befdrdern des Blattstapels in
der Blattzufohrrichtung zum Vereinzeln des
vordersten Blattes von den anderen Blattern
ist.

3. Blattzufuhrgerat geman Anspruch 2, wobei

die Steuereinrichtung (33) eine Einrichtung ist,
die die erste Férdereinrichtung (28a, 28b) in ei-
ner derartigen Weise steuert, daB3

die erste Férdereinrichtung angehalten wird,
nachdem das durch die Vereinzelungseinrich-
tung (37, 38) vereinzelte Blatt beginnt, durch
die zweite Férdereinrichtung (32a, 32b) befdr-
dert zu werden.

4. Blattzufuhrgerat geman Anspruch 2 oder 3, wobei

die erste Férdereinrichtung (28a, 28b) das Blatt
beférdert, wobei dieses geklemmt wird.

5. Blattzufuhrgerat geman Anspruch 2 oder 3, wobei

die zweite Fordereinrichtung das Blatt befor-
dert, wobei dieses geklemmt wird.

6. Blattzufihrgerat geman Anspruch 2 oder 3, wobei

die Vereinzelungseinrichtung (37, 38) das au-
Berste Blatt und die anderen Blatter in dem
Blattstapel, die durch die erste Fordereinrich-
tung (28a, 28b) beférdert werden, in unter-
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schiedliche Richtungen fihrt.

7. Blattzufiihrgerat gemaf einem der Anspriiche 1 bis
6, wobei

die Vereinzelungseinrichtung (37, 38) ein Ver-
einzelungselement (38) umfafBt, das ein spitz
zulaufendes freies Ende hat, das zwischen
dem &uBersten Blatt und den anderen Bléttern
des Blattstapels eingefuhrt wird, der durch die
erste Foérdereinrichtung (28a, 28b) beférdert
wird, um das auBerste Blatt von den anderen
Blattern zu vereinzeln.

8. Blattzufihrgerat geman Anspruch 7, wobei

das freie Ende des Hilfsvereinzelungselemen-
tes (38) gegen einen Flachenabschnitt des du-
Bersten Blattes gedrangt wird, der den anderen
Blattern gegenibersteht, jedoch nicht mit den
anderen Blattern in Kontakt steht, um das au-
Berste Blatt von den anderen Blattern des Blatt-
stapels, der durch die erste Férdereinrichtung
(28a, 28b) beférdert wird, zu vereinzeln.

9. Blattzufiihrgerat geman Anspruch 8, das des wei-
teren ein Fuhrungselement (30, 31) zum Fuhren ei-
ner Flache des vordersten Blattes, die nicht mit dem
Vereinzelungselement (38) in Kontakt steht, um-
faBt, wobei das Fuhrungselement einen vertieften
Abschnitt (20; 71) zum Aufnehmen des Blattes hat,
das aufgrund des Kontaktes zwischen dem Blatt
und dem Vereinzelungselement gebogen ist.

10. Blattzufuhrgerat geman Anspruch 2, wobei

die Steuereinrichtung (33) eine Einrichtung ist,
die die erste Férdereinrichtung (28a, 28b) in ei-
ner derartigen Weise steuert, daB3

die erste Fdrdereinrichtung betatigt wird, um
die anderen Blatter in der umgekehrten Rich-
tung zu beférdern, nachdem das auBerste
durch die Vereinzelungseinrichtung (37, 38)
vereinzelte Blatt beginnt, durch die zweite Fér-
dereinrichtung (32a, 32b) beférdert zu werden.

11. Blattzufohrgerat gemaf einem der Anspriiche 1, 2
und 10, das des weiteren folgendes aufweist:

eine Fuhrungseinrichtung (30, 30a, 31, 31a),
die zwischen der ersten und der zweiten Foér-
dereinrichtung (28a, 28b; 32a, 32b) angeordnet
ist, wobei die Fuhrungseinrichtung, wahrend
sie mit der Vereinzelungseinrichtung (37, 38;
50 - 52) zusammenwirkt, daran angepaft ist,
das vorderste Blatt oder die anderen Blatter
des Blattstapels, der durch die erste Férderein-
richtung (28a, 28b) beférdert wird, zu einer Po-
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sition zu filhren, bei der das auBerste Blatt oder
die anderen Blatter nicht durch die erste For-
dereinrichtung beférdert werden.

12. Blattzufihrgerat gemafn Anspruch 11, wobei

die Fuhrungseinrichtung (30, 30a; 31, 31a) das
auBerste Blatt und die anderen Blatter des
Blattstapels, der durch die erste Férdereinrich-
tung (28a, 28b) befdérdert wird, in unterschied-
lichen Richtungen fihrt.

13. Blattzufihrgerat gemafn Anspruch 11, wobei

die Vereinzelungseinrichtung ein Vereinze-
lungselement (38; 50; 51; 52) umfaBt, das zwi-
schen dem auBersten Blatt und den anderen
Blattern des Blattstapels, der durch die erste
Férdereinrichtung (28a, 28b) beférdert wird,
eingeflhrt wird, um das Blatt zu fuhren.

14. Blattzufihrger&t geman Anspruch 13, wobei

das Vereinzelungselement (38; 50; 51; 52) ge-
gen einen Flachenabschnitt des &uBersten
Blattes, der den anderen Blattern gegeniber-
steht aber nicht mit den anderen Blattern in
Kontakt steht, gedréngt wird, um das Blatt zu
fuhren.

15. Blattzufihrgerét geman Anspruch 14, wobei
die Fihrungseinrichtung folgendes aufweist:

ein Fihrungselement (30; 31) zum Fiihren ei-
ner Flache des vordersten Blattes, die nicht mit
dem Vereinzelungselement (38) in Kontakt
steht, wobei das Flhrungselement einen ver-
tieften Abschnitt (20; 71) zum Aufnehmen des
Blattes hat, das aufgrundd des Kontaktes zwi-
schen dem Blatt und dem Vereinzelungsele-
ment gebogen ist.

16. Bilderzeugungssystem mit:

einer Aufbewahrungseinrichtung (10) zum Auf-
bewahren von Blattern (P),

einer Liefereinrichtung (11) zum Herausfihren
des in der Aufbewahrungseinrichtung aufbe-
wahrten Blattes,

einer Bilderzeugungseinrichtung (39) zum Er-
zeugen eines Bildes auf dem durch die Liefer-
einrichtung herausgeflhrten Blatt,

einer Stapeleinrichtung (25; 42) zum Stapeln
der Blatter, auf denen das Bild durch die Bilder-
zeugungseinrichtung erzeugt worden ist, in ei-
ner absatzartigen Weise durch ein Versetzen
von jedem Blatt um eine vorbestimmte Entfer-
nung in eine vorbestimmten Richtung, und



23 EP 0 433 952 B1 24

einem Blattzufihrgerdt gemafn einem der An-
spriche 1 bis 15.

17. Blattzufohrverfahren mit den folgenden Schritten:

2. Appareil d'alimentation en feuilles selon la revendi-
cation 1, dans lequel

lesdits moyens de commande (33) sont des

5 moyens destinés & actionner
Vereinzeln eines vordersten Blattes (P) von ei- lesdits premiers moyens de transport (28a,
nem Blatistapel, der Blatter aufweist, die ab- 28b) pour transporter la pile de feuilles dans le
satzartig um eine vorbestimmte L&nge in einer sens d'avance des feuilles afin de séparer la
Blattzufihrrichtung von dem Rest der Blétter feuille située le plus en avant des autres
des Blattstapels gestapelt sind, wéhrend der 10 feuilles.
Rest der Blatter durch eine erste Férdereinrich-
tung geklemmt wird, indem ein Vereinzelungs- 3. Appareil d'alimentation en feuilles selon la revendi-
element (38) zwischen dem vordersten Blatt cation 2, dans lequel
und dem Rest der Blatter eingefuhrt wird, wah-
rend der Blatistapel durch die erste Férderein- 75 lesdits moyens de commande (33) sont des
richtung beférdert wird, und moyens destinés & commander lesdits pre-
Beférdern des vereinzelten vordersten Blattes miers moyens de transport (28a, 28b) d'une
durch eine zweite Férdereinrichtung, wahrend maniére telle que,
der Rest der Blatter durch die erste Férderein- lesdits premiers moyens de transport sont ar-
richtung geklemmt wird, um deren Bewegung 20 rétés aprés que la feuille séparée par lesdits

einzuschranken.

moyens de séparation (37, 38) a commencé a
8tre transportée par lesdits seconds moyens de
transport (32a, 32b).

Revendications
25 4. Appareil d'alimentation en feuilles selon la revendi-
1. Appareil d'alimentation en feuilles comportant : cation 2 ou 3, dans lequel

des premiers moyens de transport (28a, 28b)
destinés a transporter une pile de feuilles for-
mée d'une maniére étagée en décalant chaque
feuille d'une distance prédéterminée (1) dans
le sens d'avance des feuilles ;

des seconds moyens de transport (32a, 32b)
disposés sur un cbté d'aval desdits premiers
moyens de transport (28a, 28b) dans le sens
d'avance des feuilles ; ledit appareil étant

caractérisé par

30

35

lesdits premiers moyens de transport (28a,
28b) transportent la feuille en la pingant.

5. Appareil d'alimentation en feuilles selon la revendi-
cation 2 ou 3, dans lequel

lesdits seconds moyens de transport transpor-
tent la feuille en la pingant.

6. Appareil d'alimentation en feuilles selon la revendi-
cation 2 ou 3, dans lequel

des moyens de séparation (37, 38 ; 50-53) dis- 40 lesdits moyens de séparation (37, 38) guident
posés entre lesdits premiers et seconds la feuille située le plus a l'extérieur et d'autres
moyens de transport (28a, 28b ; 32a, 32b) et feuilles dans la pile de feuilles pendant qu'elles
congus pour étre positionnés entre la feuille la sont transportées par lesdits premiers moyens
plus en avant (P4) et la partie restante des de transport (28a, 28b) dans des directions dif-
feuilles dans la pile de feuilles ; et 45 férentes.

des moyens de commande (33) destinés a
commander lesdits premiers et seconds
moyens de transport d'une maniére telle que

ladite pile de feuilles est transportée dans le

7. Appareil d'alimentation en feuilles selon l'une des
revendications 1 & 6, dans lequel

sens d'avance des feuilles et dans le sens in- 50 lesdits moyens de séparation (37, 38) com-
verse, grce a quoi ladite feuille située le plus prennent un élément de séparation (38) ayant
en avant est séparée de la partie restante des une extrémité libre effilée insérée entre la
feuilles de la pile de feuilles & l'aide desdits feuille située le plus a I'extérieur et d'autres
moyens de séparation pendant l'avance ou feuilles dans la pile de feuilles transportées par
pendant l'inversion de la pile de feuilles, et 55 lesdits premiers moyens de transport (28a,

ladite feuille séparée située le plus en avant est
transportée par lesdits seconds moyens de
transport dans le sens d'avance des feuilles.

13

28b) pour séparer la feuille située le plus a I'ex-
térieur des autres feuilles.
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10.

11.

12.

25 EP 0 433 952 B1 26

Appareil d'alimentation en feuilles selon la revendi-
cation 7, dans lequel

ladite extrémité libre dudit élément de sépara-
tion (38) est sollicitée contre une partie de sur-
face de la feuille située le plus a I'extérieur qui
est opposée aux autres feuilles mais n'est pas
en contact avec les autres feuilles, afin de sé-
parer la feuille située le plus a l'extérieur des
autres feuilles dans la pile de feuilles pendant
qu'elles sont transportées par lesdits premiers
moyens de transport (28a, 28b).

Appareil d'alimentation en feuilles selon la revendi-
cation 8, comprenant en outre un élément de gui-
dage (30, 31) destiné a guider une surface de ladite
feuille située le plus en avant qui n'est pas en con-
tact avec ledit élément de séparation (38), ledit é1é-
ment de guidage ayant une partie évidée (20; 71)
destinée a recevoir la feuille qui fléchit sous l'effet
du contact entre la feuille et ledit élément de sépa-
ration.

Appareil d'alimentation en feuilles selon la revendi-
cation 2, dans lequel

lesdits moyens de commande (33) sont des
moyens destinés & commander lesdits pre-
miers moyens de transport (28a, 28b) d'une
maniére telle que

lesdits premiers moyens de transport sont ac-
tionnés pour transporter les autres feuilles
dans le sens inverse aprés que la feuille située
le plus a l'extérieur, séparée par lesdits moyens
de séparation (37, 38), a commencé a étre
transportée par lesdits seconds moyens de

transport (32a, 32b).

Appareil d'alimentation en feuilles selon l'une des
revendications 1, 2 et 10, comportant en outre

des moyens de guidage (30, 30a, 31, 31a) dis-
posés entre lesdits premiers et seconds
moyens de transport (28a, 28b ; 32a, 32b), les-
dits moyens de guidage, tout en coopérant
avec lesdits moyens de séparation (37, 38;
50-52), étant congus pour guider la feuille si-
tuée le plus en avant ou les autres feuilles dans
la pile de feuilles transportée par lesdits pre-
miers moyens de transport (28a, 28b) vers une
position dans laquelle ladite feuille située le
plus a l'extérieur ou lesdites autres feuilles ne
sont pas transportées par lesdits premiers
moyens de transport.

Appareil d'alimentation en feuilles selon la revendi-
cation 11, dans lequel

10
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lesdits moyens de guidage (30, 30a; 31, 31a)
guident la feuille située le plus & I'extérieur et
les autres feuilles dans la pile de feuilles trans-
portée par lesdits premiers moyens de trans-
port (28a, 28b) dans des directions différentes.

13. Appareil d'alimentation en feuilles selon la revendi-

cation 11, dans lequel

lesdits moyens de séparation comprennent un
élément de séparation (38 ; 50 ; 51 ; 52) inséré
entre la feuille située le plus a l'extérieur et les
autres feuilles dans la pile de feuilles en cours
de transport par lesdits premiers moyens de
transport (28a ; 28b) pour guider la feuille.

14. Appareil d'alimentation en feuilles selon la revendi-

cation 13, dans lequel

ledit élément de séparation (38; 50 ; 51 ; 52)
est sollicité contre une partie de surface de la
feuille située le plus a I'extérieur qui est oppo-
sée aux autres feuilles mais n'est pas en con-
tact avec les autres feuilles, afin de guider la
feuille.

15. Appareil d'alimentation en feuilles selon la revendi-

cation 14, dans lequel
lesdits moyens de guidage comportent

un élément de guidage (30 ; 31) destiné a gui-
der une surface de ladite feuille située le plus
en avant qui n'est pas en contact avec ledit élé-
ment de séparation (38), ledit élément de gui-
dage ayant une partie évidée (20 ; 71) destinée
a recevoir la feuille qui fléchit sous l'effet du
contact entre la feuille et ledit élément de sé-
paration.

16. Systéme de formation d'images comportant :

un moyen contenant (10) destiné acontenirdes
feuilles (P) ;

un moyen d'introduction (11) pour faire sortir la
feuille contenue dans ledit moyen contenant ;
un moyen (39) de formation d'image destiné a
former une image sur la feuille sortie par ledit
moyen d'introduction ;

un moyen d'empilage (25 ; 42) destiné a empi-
ler les feuilles sur lesquelles les images sont
formées par ledit moyen de formation d'image,
d'une maniére échelonnée en décalant chaque
feuille d'une distance prédéterminée dans un
sens prédéterminé ; et

un appareil dalimentation en feuilles selon
l'une des revendications 1 & 15.

17. Procédé d'alimentation en feuilles, comprenant les
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étapes dans lesquelles :

on sépare une feuille (P,) située le plus en
avant d'une pile de feuilles comportant des
feuilles empilées en échelons d'une longueur 5
prédéterminée dans un sens d'avance de
feuilles, depuis la partie restante des feuilles de
ladite pile de feuilles, tandis que la partie res-
tante des feuilles est serrée par des premiers
moyens de transport, en insérant un élément 70
de séparation (38) entre la feuille située le plus

en avant et la partie restante des feuilles, tandis

que ladite pile de feuilles est transportée par
lesdits premiers moyens de transport ; et

on transporte la feuille séparée, située le plus 15
en avant, a l'aide de seconds moyens de trans-
port, tandis que la partie restante des feuilles

est serrée par lesdits premiers moyens de

transport afin d'en restreindre le mouvement.
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