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regardless of the direction of rotation of the paper feed roller. The
present invention is directed to a paper feeder  According to one aspect of
the invention, there is for feeding sheets of cutform paper which may be
applied  provided a paper feeder comprising: to a printer or a copying
machine.              5        a feed roller for sequentially feeding
sheets of cut. A paper feeding means for sequentially feeding  form paper
to form a stack; sheets of cutform paper accommodated in a feed tray to   a
paper feeding roller disposed in a paper feeding a record/Write portion or
the like takes the following  direction forward of said feed roller;
mechanism. Typically, the stack of cutform paper is      a driving means
for rotating said paper feeding pushed against a feed roller from the
underneath. The  10 roller each paper feeding operation initially in an
anti- uppermost sheet of cutform paper is fed out towards the  feeding
direction and subsequently in said feeding direc- paper feeding roller,
which is positioned forward of the  tion; and feed roller in the usual
paper feeding direction, by a fric-  a driving force transmitting means
operating while tional force applied by the feed roller. Thereafter, the
feed  interlocked with said driving means to rotate said feed roller is
brought into a loose rotating state, and a main  15 roller in said feeding
direction so as to cause sagging of paper feeding process is carried out by
the paper feeding  said cutform paper between said paper feeding roller and
roller.                                            said feed roller during
rotation in said anti-feeding direc- In this type of feeding mechanism,
however, if apres-    tion of said paper feeding roller; characterised in
that sure of contact between the uppermost sheet of cutform  when said
paper feeding roller rotates in said feeding paperand the feed roller
differs In respective parts along  20 direction, the driving force
transmitting means stops the direction of the roller axes, the cutform
paper cannot  causing said feed roller to rotate for a time period where-
be fed out in the correct direction. The paper feeding  after the feed
roller is caused to rotate in said feeding roller which has taken over the
feeding operation then  direction again. pulls in the cutform paper in an
as-inclined state. As a  According to another aspect of the invention,
there result, this causes not only inconvenience where an  25 is provided a
method of feeding paper, including: inclined original image is copied on
the paper surface,  applying a driving force to a paper feeding roller and
recording/writing processes are effected obliquely    to rotate it
initially in an anti-paper feeding direction for but also the problem of
producing a paper jam and skew.  each paper feeding operation; Various
prior art proposals have been made in an     applying a driving force to a
feed roller to rotate it attempt to overcome such problems. Japanese Patent
30 in the paper feeding direction while said paper feeding Publication No.
58-6633 and Japanese Patent Applica-  roller is rotating in said anti-paper
feeding direction so as tion No. JP-A-57 189 951 propose an apparatus
to cause sagging of the paper between the rollers; arranged as follows. At
the onset of feeding the paper,  characterised in that, when the paper
feeding the paper feeding roller makes reverse rotations, at  roller
rotates in said feeding direction, a driving force is which point the
cutform paper is retrained from being  35 not applied to the feed roller
for a time period, whereafter pulled in. The cutform paper is adjusted in
the proper  a driving force is applied to cause the feed roller to rotate
direction. At a stage where sagging of the cutform paper  the said feed
direction again. is produced, the feed roller is stopped. Simultaneously,
The driving force transmitting means may prevent the paper feeding roller
is changed over to forward rota-  abrupt fluctuations in load being applied
to the cutform tions. The cutform paper is thus properly pulled in the  40
paper and the paper feeding roller at the time when the record/write
portion.                              paper feeding roller changes from
being rotated in the This type of apparatus, however, presentsthe follow-
anti-feeding direction to the feeding direction. ing problems. The paper
feeding roller changed over to  The paper feeder may cause the cutform
paper to the forward rotations pulls in the cutform paper. During  sag
between the feed roller and the paper feeding roller this process,
fluctuations in intensive load based on a  45 during initial rotations of
the paper feeding roller in an frictional contact between the feed roller
and the cutform  anti-feeding direction, thereby adjusting the orientation
paper instantaneously when sagging disappears act on  of the paper.
Subsequently, when the paper feeding roller the cutform paper and the feed
roller as well. In conse-  is rotated in the paper feeding direction, the
feed roller quence, a pull-in deviation is caused, or the cutform  may be
temporarily rotated. As a result, the paper feed- paper is to be ruptured.
50 ing roller may accurately take up the paper without exert- Japanese
Patent Application No. JP-A-60 067 340  ing abrupt fluctuations in load on
the paper feeding roller discloses a paper sheet transfer unit where the
paper  and the paper. feeding roller rotates in the opposite direction to
the feed  The invention will now be described by way of exam- roller for a
given period in order to reduce the likelihood  ple with reference to the
accompanying drawings, in of the paper sheets becoming skewed
55 which:- EP-A 0 294 955 discloses a paper feeding appa- ratus in which
the (auxiliary paper) feed roller rotates so  FIGS. 1 (a) through 1 (c) are
block diagrams of a driv- asto feed paper to the platen paper feed roller
(or platen)  ing force transmission mechanism in one embodi- 2    



3                EP 0 495 109 B1                   4 ment of the present
invention, each showing an  to the feed roller 1 at a periphery speed
slightly higher operating state thereof;                      thanthat
ofthe platen roller3throughasun gear 16 rotat- FIG. 2 isa diagram showing
one example of a printer    ing integrally therewith and a planet gear
mechanism to which the transmission mechanism is applied;  which will be
mentioned later. FIG. 3 is a sectional view depicting a shaft end of a 5
Indicated at 17 is a deformation T-shaped lever feed roller;
swayablypivotallysupported on the shaft of the sun gear FIGS. 4(a) through
4(e) are diagrams of assistance  16. Fitted to both ends of the lever 17
arefirst and second in explaining a series of paper feeding operations;
planet gears 18, 19 which constantly engage with the sun FIG. 5 is a
diagram showing operational timings;  gear 16. As illustrated in FIG. 1(a),
when the driving pin- FIGS. 6(a) and 6(b) are charts each showing a life-
10 ion 11 causes the platen roller 3 to rotate in an arrowed span of the
feed roller in a comparison between the  direction, i.e., in a direction
opposite to the feeding direc- apparatus of the invention and the
conventional    tion, the lever 17 rotates anticlockwise in the Figure
apparatus;                                    through the planet gears 18,
19. The second planet gear FIG. 7 is a perspective view depicting a driving
force  18 meshes directly with a feed roller gear 21, whereby transmission
mechanism in another embodiment of 15 the rotary driving force in the
arrowed direction in the Fig- this invention; and
ure is transmitted to this gear 21. As illustrated in FIG. FIGS 8(a) to
8(d) are diagrams of assistance in  1(c), when the driving pinion 11 makes
the platen roller explaining the respective operating states of the  3
rotate in the feeding direction, the lever 17 rotate clock- transmission
mechanism described above.       wise in the Figure through the planet
gears 18, 19. The 20 second planet gear 19 meshes with an idler 20, whereby
FIGS. 1 through 4 show one embodiment of this    the rotary driving force
in the same arrowed direction is invention which employs a D-shaped feed
roller.  transmitted to the feed roller gear 21 through this idler To start
with, an outline of a printer to which the  20. On the other hand,
asdepicted in FIG. 3, afeed roller apparatus of this invention may be
applied will be  gear 21 and a ratchet 22 integral therewith are loosely
explained referring to FIG. 2. In the Figures, the numeral 25 fitted to a
shaft 10 of the feed roller 1. Fixed to this shaft 1 represents a feed
roller assuming a D-shape in section  10 is a clutch plate 23 adjacent to
the ratchet 22. An and partly formed with a notched portion la which does
engaging lever 24 including a pawl 24a is pivotally sup- not contact a
sheet of cutform paper s. The feed roller 1  ported on the dutch plate 23
in a biased state so that the includes an arc member lb an effective paper
feed  engaging lever 24 constantly engages with the ratchet peripheral
length of which is set longer than a length cor- 30 22 with the aid ofa
spring 25. Atop end 24b of this engag- responding to an appropriate
quantity of sagging gener-    ing lever 24 extends in a rotary region of
the deformation ated between a platen roller 3 and the roller 1. The roller
T-shaped lever 17. As illustrated in FIG. 1(c), the top end 1 makes one
rotation per feeding operation, thus singly  24 impinges on a top end of a
pawl stopper arm la par- feeding out sheets of cutform paper (s) laminated
in a  tially branched off, when the deformation T-shaped lever feed tray 2.
During a standby, the roller 1 is constructed  35 17 rotates clockwise in
the Figure. The engagementwith to be intermittently driven through a
driving force trans-    the ratchet 22 is thereby released. mission
mechanism which will be mentioned later so that  Note that the numeral 6 in
FIG. 2 denotes a paper the roller 1 stops in a non-contact state to direct
the  end detecting sensor, disposed on this side of the platen notched
member la towards the cutform paper s. Des-    roller 3, for outputting a
signal to an unillustrated control ignated at 3 is a platen roller driven
by an unillustrated  40 circuit to change over the driving motor to the
forward motor to make forward and reverse rotations. The platen  rotations
when a predetermined amount of sagging of roller 3 is constructed to
initially make a reverse rotation  the cutform paper s is reached.
Designated at 7 is a deliv- for temporarily restraining a passage of the
top end of  ery roller for ejecting the cutform paper s undergoing a the
cutform paper s, thus adjusting a direction of the cut-    recording
process onto a delivery tray 9 in cooperation form paper s fed by the feed
roller 1. Subsequently, the  45 with a presser lever 8. platen roller is
switched to make a forward rotation for  Next, the feeding operation by the
apparatus dis- feeding out the cutform paper s to a recording head 5.
cussed above will be explained with reference to FIGS. FIG. 1 illustrates
the driving force transmission  1,4 and 5. mechanism, conceived as one
embodiment of the inven-  In a standby status, the driving motor is in a
stop tion, for rotating the feed roller 1 at a predetermined tim- 50 status
after making the forward or reverse rotations. For ing to interlock with
the forward/reverse rotations of the  this reason, the deformation T-shaped
lever 17 rotates, platen roller 3.                                  as
illustrated in FIG. 1 (c), clockwise togetherwith the sun Referring to the
Figure, the numeral 11 denotes a  gear 16 which also rotates clockwise. The
lever 17 at its driving pinion attached to the shaft of an unillustrated
rotary terminal causes the stopper arm 17a to protrude driving motor. The
pinion 11 is constructed to transmit 55 into the rotary region of the
engaging lever 24, thus hold- the driving force to a platen gear 13 fixed
via a reduction  ing it. In that position, the lever 17 restrains the
rotations gear 12 to a shaft end of the platen roller 3 on one hand  of the
clutch plate 23, thereby stopping the feed roller 1 and meshes with agear
wheel 15 on the other hand. The  in such a posture that the feed roller 1
does not contact pinion 11 transmits the rotations in the feeding direction
3   



5                EP 0 495 109 B1                  6 the cutform paper s,
viz., the notched member la is  The driving force of the feed roller 1 is
cut off, and directed to the cutform paper s (FIG. 4(a)).      hence the
roller 1 enters a loose rotating state for a slight At a timing a, a feed
instruction signal is outputted  time At In the meantime, the platen roller
3 feeds out the from an unillustrated sequence control circuit of the
cutform paper s, while sagging formed on this side dis- printer. At this
time, the driving motor is switched to make  5  appears (FIG- 4(d)). the
reverse rotations from the forward rotations or from  In this manner, after
the slight time At has elapsed, the stopping status. As a result, the
platen roller 3, as  the deformation T-shaped lever 17 which continues to
illustrated in FIG. 1(a), starts rotating in the arrowed  rotate clockwise
comes to the rotary terminal at a timing direction in the Figure, i.e., in
the anti-feeding direction  d. At this time, the second planet gear 19 is
caused to through the driving pinion 11, the reduction gear 12 and  10 mesh
with the idler 20. For this reason, the feed roller the platen gear 13. On
the other hand, the gear wheel  gear 21 starts rotating via the idler 20.
The rotations are 15 meshing with the driving pinion and the sun gear 16
transmitted via the ratchet 22, the engaging lever 24 and integral
therewith start rotating in the direction opposite    the clutch plate 23
to the feed roller 1. The cutform paper thereto, i.e., in the anticlockwise
direction. The T-shaped  s is fed out at a peripheral speed higher than
that of the lever 17is rotated anticlockwise in the Figure through the  15
platen roller 3. As a result, sagging is again produced planet gears 18, 19
meshing therewith. The engaging  between the platen roller and the feed
roller 1. Hence, lever 24 is thereby released from being stopped by the
the platen 3 feeds out the cutform paper s to the printing pawl stopper arm
17a. A pawl 24a provided on the lever  head 5 without continuously
undergoing the load (FIG. 24 is engaged with one of engaging recesses 22a
of the  4(e)). ratchet 22. At the same moment, the first planet gear 18  20
In this way, the feed roller 1 makes one rotation, and is meshed directly
with the feed roller gear 21 to give the  the notched member la again comes
to such a position rotations in the feeding direction thereto. Hence, the
as to confront with the cutform paper s at a timing d. At clutch plate 23
rotates in the same direction as that of    this time, as illustrated in
FIG. 1 (c), the engaging lever the feed roller gear 21, thereby
transmitting the rotations  24 impinges on the top end of the pawl stopper
arm 17. to the feed roller 1 stopping in such a way that the 25 The lever
24 turns rightward to release the engagement notched member 1a faces to the
cutform paper s. The  with the ratchet 22. At this portion, the clutch
plate 23 upper most cutform paper s among sheets of cutform  integral with
the feed roller 1 is stopped. Therefore, the paper s laminated on the feed
tray 2 is fed out to the  feed roller 1 reverts to the standby posture
depicted in platen roller 3 (FIG. 4(b)).                      FIG. 4(a)
from the position shown in FIG. 4(e). With subsequent rotations of the feed
roller 1, the 30    In this state, a first set of cutform paper S is all
fed cutform paper s passing under the paper end detecting  in by the platen
roller 3 which goes on rotating. The driv- sensor 6 is fed between the
platen roller 3 rotating in the  ing motor is stopped in response to a
signal outputted anti-feeding direction and a pinch roller 4. The passage
from the sequence control circuit at a timing f. Concom- thereof is
hindered herein, and a predetermined amount    itantly, the platen roller 3
is also stopped, and it follows of sagging is caused on this side. In this
state, a front 35 that one cycle of feeding the paper is finished. edgeof
thecutformpapers uniformlycontactsperipheral  Incidentally, the D-shaped
feed roller 1 employed in faces of the two rollers 3, 4 by dint of a
flexibility of its    this embodiment includes the arc member the
peripheral own, whereby the cutform paper is adjusted in the proper
length of which is set longer than a length corresponding direction (FIG.
4(c)).                           to an appropriate amount of sagging formed
between the On the other hand, the sequence control circuit 40 platen
roller and the roller 1 (FIG. 6(a)). With this receives a detection signal
from the paper end detecting  arrangement, the paper can be fed again after
the platen sensor 6 at a timing b. The sequence control circuit then
roller 3 has been changed over to the rotations in the outputs a signal at
an interval of time Ti till sagging of    feeding direction. That provides
an allowance as com- the cutform paper s further grows. The sequence
control  pared with a case where the peripheral length is simply circuit
changes over the driving motor from the reverse 45 set to the length
corresponding to the appropriate rotations to the forward rotations at a
timing c. In conse-  amount of sagging (FIG. 6(b)). Even when a frictional
quence of this, the platen roller 3 is, as depicted in FIG.  force on the
peripheral face drops down due to a long- 1(b), immediately changed over to
the rotations in the  term use, it is possible to maintain a feeding
function to feeding direction. The cutform paper s blocked between
generate the appropriate amount of sagging at the onset the pinch roller
and the platen roller 3 is fed out to a print- so of feeding the paper. ing
head 5.                                          FIGS. 7 and 8 in
combination show a second On the other hand, the sun gear 16 is changed
over  embodiment of this invention in association with a driving to the
clockwise rotations, reversal to the previous rota-    force transmission
mechanism of the paper feeder which tions, in the Figure through the gear
wheel 15. The sun  uses an ordinary round type feed roller. gear 16 makes
the deformation T-shaped lever 17 rotate 55  Referring to the Figures, the
numeral 33 represents clockwise in the Figure through the planet gears 18,
19  a platen gear driven by an unillustrated driving motor to meshing
therewith. The first planet gear 18 is separated  make forward and reverse
rotations. Engaged with this from the feed roller gear 21 (FIG. 1(b)).
platen gear 33 are two pieces of planet gears 38, 39 which are axially
supported on the ends of first and sec- 4  



7                 EP 0 495 109 B1                  8 ond levers36,37 each
rotating withtheplatenshaftserv-  to the feed roller by use of the first
planet gear 38 (FIG. ling as a fulcrum. The rotations are transmitted to a
feed  8(b)). The second lever 37 rotating anticlockwise causes roller gear
31 by any one of the planet gears 38, 39 in  the retained second planet
gear 39to mesh with the idler accordance with the rotating direction of the
platen gear  32 at an interval of slight time [err] required for the
rotation. 33. The platen gear 33 is constructed to rotate an unil- 5  The
rotary driving force in the same direction is again lustrated feed roller
fixed onto the shaft thereof in the  transmitted to the feed roller (FIG.
8(c), the timing (d) in feeding direction ataperipheral speed slightly
lower than  FIG. 5)). Hence, the feed roller, as in the same way that of
the platen.                                 shown in the FIG. 4(d),
restrains an excessive load on The first lever 36 incorporated into this
mechanism  the platen roller by resuming the paper feed in such a is of a
crank type and has its one end on which the first 10 course that the platen
roller pulls in the sagged cutform planet gear 38 is axially supported. The
other end of the  paper. The feed roller also prevents an intensive tensile
lever 36 is formed with an inclined surface 36a for raising  force from
acting on the cutform paper during that period. the gear. As illustrated in
FIG. 8(d). the gear raising  After a further slight time has elapsed, and
when the inclined surface 36a acts to thrust up the second planet  first
lever 36 reaches the rotary terminal in the anticlock- gear 39 in the axial
direction at the rotary terminal of the  15  wise direction, the gear
raising inclined surface 36a pro- lever 36 in the anticlockwise direction.
This gear 39 is  vided at the other end of the first lever 36 intrudes into
thereby separated from a platen gear 33 and an idler 32  the underside of
the second planet gear 39. This gear and well. The lever 36 rotates
clockwise during reverse  39 istherebythrust up toward the second lever37,
resist- rotations of the platen gear33, i.e., during clockwise rota-  ing
the coil spring 37a. tions in the Figure. The lever 36 is configured to
cause  20  The second planet gear 39 is released from the the planet gear
38 axially supported on the top end  engagement with the platen gear 33 and
the idler 32, thereof to mesh with the feed roller gear 31. whereby the
thereby cutting off the transmission of the driving force gear 31 is
rotated in the feeding direction.        to the feed roller gear 31. On the
other hand, the second lever 37 has its one  Incidentally in this
embodiment, as discussed end vertically provided with a shaft on which the
second  25  above, the peripheral speed of the platen roller is set gear 39
is supported rotatably slidably and axially. In the  slightly higher than
that of the feed roller. Hence, the normal state, the gear 39 is biased by
a coil spring 37a  platen roller absorbs sagging of the paper till the
diving interposed between the lever 37 and the gear itself, with  force of
the feed roller is cut off and gradually increases the result that the gear
39 is thrust out in such a position  the tensile force on the cutform
paper. Even if the driving as to mesh with the platen gear 33 and the idler
32 as  30 force of the feed roller is thereafter cut off, the cutform well.
A rotary range of this lever 37 is restricted by bilat-  paper is
continuously fed in towards the head without erally provided stoppers 40,
40. As illustrated in FIG.  undergoing abrupt fluctuations in load. 8(c),
during the forward rotations of the platen gear 33,  As discussed above,
according to the present inven- viz., rotations in the anticlockwise
direction in the Figure,    tion, the feed roller is allowed to rotate with
a quantity the lever 37 rotates anticlockwise. The lever is con- 35 enough
to cause sagging of the cutform paper during the structed to transmit the
rotations in the feeding direction  rotations in theanti-feedingdirectionof
thepaperfeeding to the feed roller by engaging the retained second planet
roller. Subsequently. with a changeover of the paper gear 39 with the idler
32 meshing with the feed roller gear  feeding roller to the rotations in
the feeding direction, the 31.
feed roller is allowed to temporarily rotate in the feeding In this
embodiment, the platen gear 33 driven by the  40 direction once gain.
During the rotations of the paper unillustrated driving motor in response
to a feed instruc-  feeding roller in the anti-feeding direction, sagging
of the tion signal, as depicted in FIG. 7, rotates in the arrowed  cutform
paper is produced on this side thereof. The direc- direction, i.e., the
anti-feeding direction in the Figure.  ton thereof is thereby properly
adjusted. At the same Then, the second lever 37 rotates clockwise in the
Figure  moment, the feed roller is again rotated in the feeding to release
the engagement between the second planet 45 direction when changing over
the paper feeding roller to gear 39 and the idler 32. The first lever 36
rotates clock-  the rotations in the feeding direction. The abrupt fluctu-
wise in the Figure. The first planet gear 38 axially sup-  ations in load
on the paper feeding roller are thereby ported on the lever 36 meshes with
the feed roller gear  eliminated. Simultaneously, the tensile force acting
on 31, thereby rotating an unillustrated feed roller in the  the cutform
paper is reduced to prevent damages to the feeding direction (FIG. 8(a)).
For this reason, as in the  50 cutform paper. This leads to well-formed
images. same way with the first embodiment, the cutform paper fed out by
the feed roller is hindered by the platen roller  Industrial Applicability
making the reverse rotations. As a result, sagging is pro- duced on this
side thereof (FIG. 4(c)). If sagging exceeds  The present invention has
been described so far by a constant quantity, the sequence control circuit
switches 55  exemplifying the printer in which the platen roller is dis-
the driving motor to the forward rotations in accordance  posed in front of
the feed roller. A pair of paper feeding with a detection signal given from
a paper detecting sen-  rollers may be disposed in this portion in place of
the sor. The first lever 36 is thereby rotated anticlockwise in  platen
roller to permit the same rotary operation as the the Figure to cut off the
transmission of the driving force  above. When being applied to an
electronic photo 5 



9                 EP 0 495 109 B1                  10 device, a pair of
resist rollers as a substitute for these  Patentansptfche rollers may be
disposed. 1. Papierzuffhreinrichtung, umfassend: Claims
sine Speisewalze (1) zum sequentiellen ZufWhren 5      von
Einzelblatt-Papierblattern (s) von einem Stapel; 1. A paper feeder
comprising:                          eine Papierzutihrwalze (3), welche in
einer Papier- a feed roller (1) for sequentially feeding    zutahrrichtung
vor der Speisewalze angeotdnet ist; sheets of cutform paper (s) from a
stack,           in Antriebsmittel (11) zum Drehen der Papier- a paper
feeding roller (3) disposed forward of  zufahrwalze (3) bei jedem
Papierzuflhrvorgang said feed roller in a paper feeding direction;  10
anfangs in einer zur Zuffhrrichtung entgegenges- a driving means (11) for
rotating said paper  etzten Richtung und nachfolgend In der Zufkhrrich-
feeding roller (3) each paper feeding operation, ini-  tung; und tially in
an anti-feeding direction and subsequently  ein
AntriebskraftObertragungsmittel (11 bis 24b), in said feeding direction;
and                     welches,wahrend es mit dam Antriebsmittel (11)
adrivingforcetransmitfing means (11 to 24b)  15  gekoppelt ist, zum Drehen
der Speisewalze (1) in operating while interlocked with said driving means
der ZufOhrrichtung arbeitet, um eln Durchblegen (11) to rotate said feed
roller (1) in said feeding direc-  des Einzelblatt-Papiers (s) zwischen der
Papier- tion so as to cause sagging of said cutform paper(s)  zufahrwalze
(3) und der Spelsewalze (1) wAhrend between said paper feeding roller (3)
and said feed  der Drehung entgegengesetzt der Zufahrrichtung roller (1)
during rotation in said anti-feeding direction  20  der Papierzufahrwalze
(3) zu bewirken, of said paper feeding roller (3); characterised in that
dadurch gekennzelchnet, when said paper feeding roller (3) rotates in said
daB dann, wenn die Papierzufohrwalze (3) sich in feeding direction, the
driving force transmitting  der Zufuhrrichtung dreht. das
AntriebskraftObertra- means (11-24b) stops causing said feed roller to
gungsmittel (11 - 24b) anhalt und bewirkt, daB die rotate for a time period
(At), whereafter the feed  25  Speisewalze sich for sine Zeitperiode (At)
dreht, roller is caused to rotate in said feeding direction
nachwelcherbewirktwird,daBdieSpeisewalzesich again.
wieder in der Zufahrrichtung dreht. 2. The paper feeder as claimed in claim
1, wherein said  2. Papierzufahreinrichtung nach Anspruch 1, worin die feed
roller (1) has a D-shape in section, and a  30  Speisewalze (1) einen
D-formigen Abschnitt auf- peripheral length of an arc member of said roller
is  weist und eine Umfangsltnge eines Bogenelements larger than a length
corresponding to an amount of  der Walze groBer ist als eine LAnge, welche
einem sagging caused between said paper feeding roller
Durchbiegungs-Betrag entspricht, der zwischen der and said feed roller.
PapierzufOhrwalze und der Speisewalze bewirkt 35     wird. 3. The paper
feeder as claimed in claim 1, wherein a peripheral speed of said paper
feeding roller (3) is  3. Papierzufahreinrichtung nach Anspruch 1,worin die
set higher than that of said feed roller (1).      Urmfangsgeschwindigkeft
der Papierzufahrwalze (3) h6her eingestellt ist ale diejenige der
Speisewalze 4. A method of feeding paper, including:        40     (1).
applying a driving force to a paper feeding roller (3) to rotate it
initially in an anti-paper feeding  4. Verfahren zum ZufOhren von Papier,
umfassend: direction and subsequently in a feeding direction for  das
Anlegen einer Antriebskraft an sine Papier- each paper feeding operation;
zufOhrwalze (3) zum Drehen derselben anfangs in applying a driving force to
a feed roller (1) to  4S  einer einer PapierzufOhrrichtung entgegengesetz-
rotate it in the paper feeding direction while said  ten Richtung und
nachfolgend in einer Zuf!hrrich- paper feeding roller (3) is rotating in
said anti-paper  tung bei jedem Papierzufohrvorgang; feeding direction so
asto cause sagging of the paper  das Anlegen einer Antriebskraft an eine
Speise- between the rollers (1.3);                         walke (1) zum
Drehen derselben in der Papier- characterised in that, when the paper
feeding  50  zufohrrichtung, wahrend die Papierzufthrwalze (3) roller
rotates in said feeding direction, a driving force  sich entgegengesetkt
zur PapierzufOhrrichtung is not applied to the feed roller (1) for a time
period  dreht, um ain Durchbiegen des Papiers zwischen (At), whereafter a
driving force is applied to cause  den Walzen (1, 3) zu bewirken, the feed
roller (1) to rotate the said feed direction  dadurch gekennzelchnet,
again.                                      55     daB dann, wenn die
Papierzuffhrwalze sich in der ZufOhrrichtung dreht, fOr eine Zeitperiode
(At) keine Antriebskraft an die Speisewalze (1) angelegt wird, wonach sine
Antriebskraft angelegt wird, um zu 6  



9                 EP O 495109 B1                    1U device, a pair of
resist rollers as a substitute for these  PatentansprOche rollers may be
disposed. 1. PapierzufOhreinrichtung, umfassend: Claims
sine Speisewalze (1) zum sequentiellen Zufahren 5      von
Einzelblatt-PapietblAttern (s) von elnem Stapel; 1. A paper feeder
comprising:                          sine Papierzuffhrwalze (3). welche in
einer Papier- a feed roller (1) for sequentially feeding    zuflihrrichtung
vor der Speisewalze angeordnet ist; sheets of cutform paper (s) from a
stack.           sin Antriebsmittel (11) zum Drehen der Papier- a paper
feeding roller (3) disposed forward of  zufOhrwalze (3) bei jedem
PapierzufOhrvorgang said feed roller in a paper feeding direction;  10
anfangs in einer zur ZufOhrrichtung entgegenges- a driving means (11) for
rotating said paper  etzten Richtung und nachfolgend in der ZufOhrrich-
feeding roller (3) each paper feeding operation. ini-  tung; und tially in
an anti-feeding direction and subsequently  sin
Antriebskraft~bertragungsmittel (11 bis 24b), in said feeding direction;
and                      welches,wfhrend es mit dem AntriebsmitteJ (11) a
driving force transmitting means (11 to 24b)  15  gekoppelt ist, zum Drehen
der Speisewalze (1) in operating while interlocked with said driving means
der Zufihrrichtung arbeitet, urn ein Durchbiegen (11) to rotate said feed
roller (1) in said feeding direc-  des Einzelblatt-Papiers (s) zwischen der
Papier- tion so as to cause sagging of said cutform paper(s)  zufahrwalze
(3) und der Spelsewalze (1) wahrend between said paper feeding roller (3)
and said feed  der Drehung entgegengesetzt der ZufOhrrichtung roller (1)
during rotation in said anti-feeding direction  20  der PapierzufOhrwalze
(3) zu bewirken, of said paper feeding roller (3); characterised in that
dadurch gekennzelchnet, when said paper feeding roller (3) rotates in said
daB dann, wenn die Papierzufihrwalze (3) sich in feeding direction, the
driving force transmifting   der Zuffhrrichtung dreht, das
Antriebskraftfibertra- means (1 1-24b) stops causing said feed roller to
gungsrrittel (11 - 24b) anhalt und bewirkt, daB die rotate for a time
period (Mt), whereafter the feed  25  Speisewalze sich fOr eine Zeitperiode
(At) dreht. roller is caused to rotate in said feeding direction  nach
welcherbewirktwird, daB die Speisewalzesich again.
wieder in der Zufohrrichtung dreht. 2. The paper feeder as claimed in claim
1, wherein said  2. PapierzufOhreinrichtung nach Anspruch 1, worn die feed
roller (1) has a D-shape in section, and a  so  Speisewalze (1) einen
D-formigen Abschnift auf- peripheral length of an arc member of said roller
is  weist und sine Umfangslange sines Bogenelements larger than a length
corresponding to an amount of  der Walze groBer ist als eine LAnge, welche
einem sagging caused between said paper feeding roller
Durchbiegungs-Betrag entspricht, der zwischen der and said feed roller.
PapierzufOhrwalze und der Speisewalze bewirkt 35     wird. 3. The paper
feeder as claimed in claim 1, wherein a peripheral speed of said paper
feeding roller (3) is  3. PapierzufOhreinrichtung nach Anspruch 1, worin
die set higher than that of said feed roller (1).
Umfangsgeschwindigkeitder Papierzufohrwalze (3) hoher eingestellt ist als
diejenige der Speisewalze 4. A method of feeding paper, including:
40      (1). applying a driving force to a paper feeding roller (3) to
rotate it initially in an anti-paper feeding  4. Verfahren zum ZufOhren von
Papier, urnfassend: direction and subsequently in a feeding direction for
das Anlegen einer Antriebskraft an sine Papier- each paper feeding
operation;                       zufohrwalze (3) zum Drehen derselben
anfangs in applying a driving force to a feed roller (1) to  45  einer
einer Papierzufuhrrichtung entgegengesetz- rotate it in the paper feeding
direction while said  ten Richtung und nachfolgend in einer ZufOhrrich-
paper feeding roller (3) is rotating in said anti-paper  tung bei jedem
Papierzufohrvorgang; feeding direction so as to cause sagging of the paper
das Anlegen einer Antriebskraft an sine Speise- between the rollers (1,3);
walze (1) zum Drehen derselben in der Papier- characterised in that, when
the paper feeding  50  zufOhrrichtung, wahrend die PapierzufOhrwalze (3)
roller rotates in said feeding direction, a driving force  sich
entgegengesetzt zur Papierzufohrrichtung is not applied to the feed roller
(1) for a time period  dreht, um ein Durchbiegen des Papiers zwischen (At),
whereafter a driving force is applied to cause  den Walzen (1. 3) zu
bewirken, the feed roller (1) to rotate the said feed direction  dadurch
gekennzeichnet, again.                                      55      daB
dann, wenn die PapierzufOhrwaize sich in der Zufahrrichtung dreht, fOr eine
Zeitperiode (At) keine Antriebskraft an die Speisewalze (1) angelegt wird,
wonach sine Antriebskraft angelegt wird, um zu    
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daBdieSpeisewalze(1)sichwiederinder     d'alimentation (1) pour le mettre
en rotation dans la Zuf~hrrichtung dreht.
direction dalimentation de papier tandis que ledit cylindre dalirhientation
de papier (3) est on rotation Revendlcations
dans ladite direction d'anti-alimentation de papier 5      pour provoquer
le fl6chissement du papler entre les 1. Alimentateur de papier comprenant:
cylindres (1, 3); un cylindre d'alimentation (1) pour alimenter
caractei6Se en ce que. loreque le cylindre s6quentiellement en feuilles de
formulaire(s) prove-  d'alimentation de papier est en rotation dans ladite
nant d'une pile;                                  direction dcaiimentation.
une force motrice n'est pas un cylindred'alimentationde papier (3) plac6
10    appliquee au cylindre d'alimentation (1) pendant en avant dudit
cylindre d'alimentation dans une   une p6dode de temps (At). apres laquelle
une force direction d'alimentation de papier;               motrice est
appliqu6e pour provoquer de nouveau des moyens d'entratnement (11) pour
mettre  la mise en rotation du cylindre dcalimentation (1) en rotation
ledit cylindre d'alimentation de papier (3)  dans la direction
d'alimentation. a chaque op6ration d'alimentation en papier, initiale- is
ment dans une direction d'anti-alimentation et par la suite dans ladite
direction d'alimentation ; et des moyens de transmission de force motrice
(11 a 24b) fonctionnant pendant quIls sont enclenches avec lesdits moyens
d'entraTnement 20 (11) pour mettre en rotation ledit cylindre d'alimen-
tation (1) dans ladite direction d'alimentation pour provoquer le
flechissement dudit(desdits) formu- laire(s) entre ledit cylindre
d'alimentation de papier (3) et leditcylindred'alimentation (1) pendant la
rota- 25 tion dans ladite direction d'anti-alimentation de papier dudit
cylindre d'alimentation de papier (3); caracterise en ce que, lorsque ledit
cylindre d'ali- mentation de papier (3) est en rotation dans ladite
direction d'alimentation, les moyensnde transmission  ao de force motrice
(11-24b) cessent de provoquer la rotation dudit cytindre d'alimentation
pendant une periode de temps (Aq. apres laquelle le cylindre d'alimentation
est de nouveau mis en rotation dans ladite direction d'alimentation.
35 2. Alimentateur de papier selon la revendication 1, dans lequel ledit
cylindre d'alimentation (1) a une forme de D en coupe, et dans lequel une
longueur p6ripherique d'un el6ment d'arc dudit cylindre est 40 plus grande
qu'une longueur correspondant A une quantitedefl6chissementprovoqu6 entre
ledit cylin- dre dalimentation de papier et ledit cylindre d'ali-
mentation. 45 3. Aimentateur de papier selon la revendication 1, dans
lequel une vitesse p6ripherique dudit cylindre d'alimentation de papier (3)
est regl6e & une valeur plus 6eev6e que celle dudit cylindre d'alimentation
(1).                                       50 4. Procede d'alimentation de
papier, comprenant: I'application d'une force motrice A un cylindre
d'alimentation de papier (3) pour le mettre en rota- tion initialement dans
une direction d'anti-alimenta-  w5 tion de papier et par la suite dans une
direction d'alimentation pour chaque op6ration d'alimentation en papier;
Papplication dune force motrice A un cylindre 7
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