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The reference numeral 26 denotes a separating pad disposed at a downstream
side of the idler The present invention relates to a sheet feed-  rollers
23; 25 denotes a separating pad receiving ing apparatus according to the
preamble of claim 1  member; and 27 denotes a bias spring for urging and
which is used with an image forming system    5   the pad receiving member
upwardly. The separat- such as a copying machine, laser beam printer and
ing pad 26 is urged against lower surfaces of the other equipments using
sheets, and an image for-  idler rollers 23 by means of the bias spring 27.
The ming system using such sheet feeding apparatus.   reference numeral 28
denotes the above-men- More particularly, the present invention relates to
a  tioned sheet stacking plate a rear end of which is sheet feeding
apparatus wherein sheets stacked on   10  rotatably supported on a shaft 30
for pivotal move- a sheet stacking plate are separated one by one by  ment
around the shaft 30 in an up-and-down direc- means of a sheet separating
and supplying means   tion; and 29 denotes a bias spring for urging the
comprising sheet supply rollers and separating    sheet stacking plate
upwardly so that the sheet members urged against each other with a
predeter-  stacking plate 28 is always biased for upward piv- mined
pressure and the separate sheet is fed by   15  otal movement around the
shaft 30. means of a conveying means disposed at a down-       Fig. 12
shows a sheet supply waiting condition stream side of the separating and
supplying means  in which the eccentric cams 24 are oriented in a sheet
feeding direction, and an image forming  leftwardly and downwardly so that
larger diameter system using such sheet feeding apparatus.        portions
of the cams urge the projections 28a of The sheet used in the sheet feeding
apparatus  20  the sheet stacking plate 28 downwardly, thereby may be a
transfer sheet, recording sheet, printing  rocking the sheet stacking plate
28 downwardly sheet, OHP (overhead projector) sheet, original,  around the
shaft 30 in opposition to the bias spring post card, envelope, card, film
or the like. Material  29. In this condition, the separating pad 26 is of
the sheet is not limited to paper, but may be  abutted against the lower
surfaces of the idler plastic, metal, cloth or the like. Further, not only
a   25  rollers 23, and the eccentric sheet supply roller 22 single sheet,
but also a multi-sheet such as slips or  is oriented rightwardly and
upwardly with the phase pamphlets bound together.
offset from the eccentric cams 24 by generally 180 A conventional generic
sheet feeding apparatus  degrees. Sheets P are stacked on the sheet stack-
of the above-mentioned kind having all features of  ing plate 28. the
preamble of claim 1 is known from the EP-A-  30  In the sheet supply
waiting condition shown in 279 402 and is schematically shown in Fig. 12.
In  Fig. 12, when a sheet supply start signal is emitted, Fig. 12, the
reference numeral 21 denotes a sheet  the sheet supply shaft 21 is rotated
by one revolu- supply shaft; 22 denotes an eccentric sheet supply  tion in
a clockwise direction via a drive means and roller (feeding member)
integrally formed with the  a one-revolution clutch mechanism  (both not
sheet supply shaft substantially at its control por-  35  shown), so that
the eccentric cams 24 and the tion; 23 denotes a pair of idler rollers
rotatably and  eccentric sheet supply roller 22 are also rotated by
concentrically mounted on the sheet supply shaft  one revolution, together
with the sheet supply shaft 21 on both sides of the eccentric sheet supply
21. roller (only one of which is shown in Fig. 12); 24  (1) At an initial
phase of this one revolution, the denotes a pair of eccentric cams
integrally formed   40  downward urging force of the eccentric cams 24 with
the sheet supply shaft 21 at its both ends     against the sheet stacking
plate 28 is released, (only one of which is shown in Fig. 12). The pair of
with the result that the sheet stacking plate is eccentric earns 24 have
the same configuration      rocked upwardly by the spring 29, thereby abut-
and are disposed on both ends of the sheet supply   ting a leading end
portion of the sheet stack P shaft 21 with the same phase, and are
positioned in  45    rested on the sheet stacking plate against the
correspondence with upwardly directing projections  lower surfaces of the
idler rollers 23. 28a formed on both leading ends of a sheet stack-   (2)
During a further rotation in the one revolu- ing plate 28 which will be
described later. The     tion, a sheet supply start end 22b of the larger
eccentric sheet supply roller 22 has a configuration  diameter portion 22a
of the eccentric sheet sup- substantially the same as those of the
eccentric  so  ply roller 22 is urged against the leading end cams 24, and
is disposed on the sheet supply shaft  portion of the sheet stack P rested
on the sheet 21 with the phase offset from the eccentric cams    stacking
plate 28, as shown in Fig. 13, thereby 24 by generally 180 degrees. A
larger diameter      applying a sheet feeding force to an uppermost portion
22a of the sheet supply roller has a diam-  sheet on the sheet stack, with
the result that a eter slightly larger than those of the idler rollers 23
55    further rotation of the eccentric sheet supply so that an outer
peripheral surface of the larger   roller 22 causes the uppermost sheet to
be fed diameter portion 22a is protruded outwardly from    toward the
separating pad 26 and be passed those of the idler rollers 23.
between the separating pad 26 and the eccen- 2  



3                 EP 0 504 833 B1                    4 tric sheet supply
roller 22 together with the      the result that the sheet feeding
apparatus is larger diameter portion 22a. In this case, the     maintained
to the sheet supply waiting condition other sheets are prevented from
passing be-        until the next sheet supply start signal is emit- tween
the separating pad 26 and the eccentric      ted. sheet supply roller 22 by
the separating pad 26,   5  The above-mentioned sheet feeding apparatus
with the result that only the uppermost sheet    has the following problem.
That is to say, as men- contacting the larger diameter portion 22a of the
tioned in the above item (4), after the separated eccentric sheet supply
roller 22 can be sepa-    sheet is registered by the paired regist rollers
32 rated from the other sheets.                     and is fed by these
rollers, the sheet (after elimina- (3) When a sheet supply finish end 22c
of the   l0  tion of the loop) is pulled in opposition to a pinch- larger
diameter portion 22a of the eccentric    ing force from the contacting
portions between the sheet supply roller 22 has been passed through  idler
rollers 23 and the separating pad 26. The the separating pad 26 as shown in
Fig. 14, the   pinching force acts on the sheet as a back tension.
separated uppermost sheet is guided by a guide   The back tension is
determined by the pressure 31 to reach a nip between a pair of regist
rollers  15  and coefficient of friction of the separating pad 26, 32 now
stopped. During a further sheet feeding   and accordingly, when the
pressure of the separat- operation, a loop is formed in the sheet between
ing pad is increased due to the insufficient manu- the paired regist
rollers 32 and a contacting   facturing accuracy of the pad or when the
coeffi- point between the separating pad 26 and the      cient of friction
of the separating pad is increased eccentric sheet supply roller 22. Due to
the   20  in accordance with the circumstances, the back reaction force
from the loop, a leading end of   tension is also increased. As a result,
the trailing the sheet is abutted against the nip line of the  end of the
sheet after registration is pulled back, paired regist rollers 32 along the
whole length of  thus deteriorating the registration of the sheet P. the
leading end, thereby performing the registra-  Thus, when such sheet
feeding apparatus is used tion of the sheet. After the sheet supply finish
25  with an image forming system, an image quality is end 22c of the larger
diameter portion 22a of the  worsened, and/or the discrepancy in image
occurs, eccentric sheet supply roller 22 has passed     thus leading to the
detrimental reduction in the through the separating pad 26, the sheet
feeding  image quality. force does not act on the sheet, so that the
It is considered that, when the sheet after reg- sheet is maintained to be
pinched between the   30  istration is fed by the regist rollers 32, the
idler idler rollers 23 and the separating pad 26.      rollers 23 and the
separating pad 26 are separated (4) After the registration of the sheet by
the  from each other to release the pinching force, regist rollers 32 has
finished, at a predetermined  thereby preventing the back tension from
acting on control timing, the regist rollers 32 are rotated to  the sheet.
However, if the idler rollers 23 and the feed the sheet. In this sheet
feeding operation,  35  separating pad 26 are separated from each other, a
the loop in the sheet is firstly eliminated, and  next sheet will be
adhered to the fed sheet due to then, the sheet is subjected to a pulling
force,  the electrostatic force and the like, thus causing the so that the
sheet is pulled off from the contact-  following double feed. ing portions
between the idler rollers 23 and the   It is the object of the present
invention to separating pad 26 (Fig. 15). The idler rollers are  40
further develop a sheet feeding apparatus accord- rotatingly driven by the
pulled sheet.          ing to the preamble of Claim  1 such that the (5)
When one revolution of the sheet supply     following double feed is even
prevented when a shaft 21 is finished, the eccentric cams 24 urge  sheet is
not subjected to a back tension. again the sheet stacking plate 28
downwardly in     This object is achieved by the features in- opposition to
the spring 29, and the eccentric  45  dicated in the characterizing portion
of claim 1. cams 24 and the eccentric sheet supply roller
Advantageous further developments are set out 22 are returned to the sheet
supply waiting     in the dependent claims. condition shown in Fig. 12. In
this point, even if  An image forming system comprising such a a trailing
end of the sheet (fed by the regist   sheet feeding apparatus is claimed in
claim 28. rollers 32) has not yet been passed through the   50  The back
tension acting on the fed sheet may contacting portions between the idler
rollers 23  be created by a pinching force due to a sheet and the
separating pad 26, the sheet continues  supply pressure generated between
the sheet sup- to be fed. When the trailing end of the sheet has  plying
means and the sheet or by a pinching force just passed through the
contacting portions be-  due to a separating force of the frictional
separating tween the separating pad 26 and the idler rollers  55   means,
for example. 23, these rollers 23 are stopped. Further, when     With the
arrangement as mentioned above, the trailing end of the sheet passes
through the  when the back tension created by the above-men- regist rollers
32, the latter is also stopped, with  tioned pinching force and the like is
released by 



3    5                 EP 0 504 833 B1                   6 the back tension
releasing means, by inserting the  a sheet supplying condition, Fig. 11 B
is a sche- double feed preventing means into the sheet feed-   matic
elevational sectional view of the sheet ing path, it is possible to prevent
the following   feeding apparatus of Fig. 1 1A in a condition that double
feed of the sheets.                          the following double feed is
prevented; Particularly, in a sheet feeding apparatus using   5  Fig. 12 is
a schematic elevational sectional view a separating pad as the frictional
separating means,  of a conventional sheet feeding apparatus in a since the
friction force is great, the sheet was apt  sheet supply waiting condition;
to be skew-fed or a driving force of a downstream   Fig. 13 is a schematic
elevational sectional view conveying means had to be set greater due to the
of the conventional sheet feeding apparatus in a greater back tension.
However, in the present in-  10    condition that a downward urging force
for a vention, since the sheet is not subjected to the    sheet stacking
plate is released and an eccen- back tension by separating the separating
pad from  tric sheet supply roller is abutted against an the sheet and the
following double feed is pre-     upper surface of the sheet stacking
plate; vented by the double feed preventing means, it is   Fig. 14 is a
schematic elevational sectional view possible to feed the sheet straightly
and to set the   15    of the conventional sheet feeding apparatus in a
driving force of the conveying means smaller, thus  condition that a loop
is being formed in a sheet; providing an inexpensive sheet feeding
apparatus.   and Fig. 1 is a schematic elevational sectional view  Fig. 15
is a schematic elevational sectional view of a sheet feeding apparatus
according to a       of the conventional sheet feeding apparatus in a
preferred embodiment of the present invention   20  condition that the
sheet stacking plate is again in a sheet supply waiting condition;
urged downwardly. Fig. 2 is a plan view showing a separating pad and a
sub-separating pad;                       DETAILED DESCRIPTION OF THE
PREFERRED Fig. 3 is an elevational sectional view of the  EMBODIMENTS sheet
feeding apparatus in a condition that a   25 downward urging force for a
sheet stacking plate   First of all, a first embodiment (Figs. 1 to 5) of
is released;                                   the present invention will
be explained. Fig. 4 is an elevational sectional view of the     Fig. 1 is
a schematic elevational sectional view sheet feeding apparatus in a
condition that a   of a sheet feeding apparatus according to the first loop
is being formed in a sheet;           30  embodiment of the present
invention. In Fig. 1, a Fig. 5A is an elevational sectional view of the
sheet supply roller 2 is concentrically and fixedly sheet feeding apparatus
in a condition that the  mounted on a sheet supply shaft 1, and a pair of
sheet stacking plate is again urged downwardly  eccentric cams 4 are also
fixedly mounted on the near the end of one revolution of a sheet supply
sheet supply shaft 1 at both ends thereof (only one shaft, Fig. 5B is a
schematic view showing a   35  of the cams is shown in Fig. 1). The pair of
condition that the following double feed is pre-  eccentric cams 4 have the
same configuration and vented;                                         the
same angular phase and are disposed in con- Fig. 6 is a schematic
elevational sectional view  fronting relation to upwardly directed
projections Ba of a sheet feeding apparatus according to a     formed on a
sheet stacking plate 8 at both lateral second embodiment of the present
invention;  40  edges of a front end of the plate, respectively. The Fig. 7
is a plan view showing a separating pad  sheet stacking plate 8 is
rotatably supported by a and sub-separating pads according to a third
shaft 10 at its rear end portion so that it can be embodiment of the
present invention;           rocked around the shaft 10 in an up-and-down
Fig. 8 is a side view showing a sub-separating  direction. The sheet
stacking plate 8 is biased by a pad and a receiving member therefor
according   45  spring 9 so that the plate is always biased upwar- to a
fourth embodiment of the present invention;  dly around the shaft 10 by the
spring 9. Fig. 1 Fig. 9 is a schematic constructural view of an  shows a
sheet supply waiting condition. In this image forming system using the
sheet feeding   condition, the eccentric cams 4 are oriented apparatus of
Fig. 1;                            leftwardly and downwardly so that the
cams urge Fig. 10A is a plan view showing a separating   50  the upwardly
directed projections 8a of the sheet pad and a sub-separating pad according
to a     stacking plate 8 downwardly in opposition to the fifth embodiment
of the present invention, Fig.  bias spring 9. 10B is a plan view showing a
separating pad        The reference numeral 6 denotes a separating and a
sub-separating pad according to a sixth   pad (separating member) to be
urged against a embodiment of the present invention;       55  lower
surface of the sheet supply roller 2 acting as Fig. 11A is a schematic
elevational sectional   a sheet supplying member; and 5 denotes a pad 



view of a sheet feeding apparatus according to a  receiving member having a
free end on which the seventh embodiment of the present invention in
separating pad 6 is mounted. The pad receiving 4    7
EP0504833B1                        8 member 5 is rotatably mounted on a
shaft 13 so        (2) During a further rotation in the one revolu- that it
is always biased to be rotated in a clockwise  tion, the sheet supply
roller 2 is further rotated direction around the shaft 13 by a spring 7. In
the   to apply a sheet feeding force to an uppermost condition shown in
Fig. 1, the pad receiving mem-     sheet on the sheet stack, with the
result that the ber is abutted, at 5a, against an undersurface of a   5
uppermost sheet is fed toward the separating front end portion of the sheet
stacking plate 8       pad 6 and is passed between the separating which is
now held at a lowered position, and is held  pad 6 and the sheet supply
roller 2. In this case, there, with the result that the separating pad 6 is
the other sheets are prevented from passing kept in a lowered position
where it is spaced apart   between the separating pad 6 and the sheet from
the lower surface of the sheet supply roller 2.   10    supply roller 2 by
the separating pad 6, with the A sub-separating pad (following double feed
result that only the uppermost sheet contacting preventing member) 15 is
disposed in the proxim-      the sheet supply roller 2 can be separated
from ity of the sheet supply roller 2 in a non-confronting  the other
sheets. In this case, as mentioned and non-contacting relation thereto, as
shown in      above, since the sub-separating pad 15 is re- Fig. 2, and is
held by a sub-separating pad receiv-  15    tracted from the sheet feeding
path passing ing member 14. The receiving member 14 is al-         between
the sheet supply roller 2 and the sepa- ways biased to be rotated in an
anti-clockwise        rating pad 6, it does not interfere with the sheet
direction around a shaft 17 by a spring 16. In the    and does not apply
any load to the sheet. condition shown in Fig. 1, an arm 14a (opposite to
(3) The separated sheet is guided by a guide 11 the pad) of the receiving
member 14 is abutted   20    to reach a nip between a pair of regist
rollers 12 against the undersurface of the front end portion of  now
stopped. During a further sheet feeding the sheet stacking plate 8 which is
now held at the   operation, as shown in Fig. 4, a loop is formed lowered
position, and is held there, with the result  in the sheet between the
paired regist rollers 12 that the sub-separating pad 15 is protruded or
and a contacting point between the separating inserted into a sheet feeding
path passing between   25  pad 6 and the sheet supply roller 2. Due to the
the sheet supply roller 2 and the separating pad 6.  reaction force front
the loop, the registration of In the sheet supply waiting condition shown
in    the sheet is effected. Fig. 1, when a sheet supply start signal is
emitted   (4) After the registration of the sheet has been from a control
means C, the sheet supply shaft 1 is  finished, in response to a signal
from the control rotated by one revolution in a clockwise direction   30
means C at a predetermined control timing, the via a drive means and a
one-revolution clutch         regist rollers 12 are rotated to feed the
sheet. mechanism  (both not shown), so that the sheet        During this
sheet feeding operation, before the supply roller 2 and the eccentric cams
4 are also     loop in the sheet is eliminated, as shown in Fig. rotated by
one revolution.                            5, the eccentric cams 4 are
rotated downwardly (1) At an initial phase of this one revolution, the   35
to abut against the projections 8a, thus lowering downward urging force of
the eccentric cams 4      the sheet stacking plate 8 in opposition to the
against the sheet stacking plate 8 is released     spring 9. At the same
time, the separating pad (Fig. 3), with the result that the sheet stacking
receiving member 5 is rotated downwardly in plate 8 is rocked upwardly by
the spring 9,        the anti-clockwise direction in opposition to the
thereby abutting an upper surface of a leading   40  spring 7, thus
lowering the separating pad 6 to end portion of a sheet stack P rested on
the       be separated from the lower surface of the sheet sheet stacking
plate 8 against the lower surface   supply roller 2, and the sub-separating
pad re- of the sheet supply roller 2 with a predetermined  ceiving member
14 is urged by the undersur- pressure. At the same time, in synchronous
with    face of the lowering sheet stacking plate 8 and the upward pivotal
movement of the sheet stack-  45    is rotated around the shaft 17 in the
clockwise ing plate 8, the separating pad receiving mem-     direction in
opposition to the spring 16, with the ber 5 is rotated in the clockwise
direction by the  result that the sub-separating pad 15 is pro- spring 7,
thus abutting the separating pad 6       truded into the sheet feeding path
passing be- against the lower surface of the sheet supply      tween the
sheet supply roller 2 and the separat- roller 2 with a predetermined
pressure, and the   50    ing pad 6. sub-separating pad receiving member 14
is           When the separating pad 6 is separated from rotated in the
anti-clockwise direction by the  the sheet supply roller 2, since the
pinching force spring 16 until a portion 14b (Fig. 3) of this   generated
at a contacting portion between the member 14 is abutted against a frame of
the      sheet supply roller 2 and the separating pad 6 is 



apparatus, thus shifting the sub-separating pad   55  released, the sheet
is not subjected to a back 15 downwardly to retract it from the sheet feed-
tension due to such pinching force. Further, since ing path passing between
the sheet supply roller  the sheet stacking plate 8 is also lowered to re-
2 and the separating pad 6.                      lease the contacting
pressure between the sheet    9                 EP0504833B1
10 supply roller 2 and the sheet, the sheet is not    effected
independently by means of a clutch and subjected to a back tension due to
such contacting  solenoid mechanism 18 at a predetermined timing pressure.
under the one revolution control. Accordingly, in In this case, as shown in
Fig. 5, even when the  this second embodiment, the sub-separating pad
pinching force between the sheet supply roller 2   5   receiving member 14
does not have the arm 14a to and the separating pad 6 is released, since
the    be abutted against the sheet stacking plate 8 as in sub-separating
pad 15 is positioned in the sheet   the first embodiment. feeding path
passing between the sheet supply         In the second embodiment, the
sub-separating roller 2 and the separating pad 6, the fed sheet P[err]  pad
receiving member 14 is rotated in the clock- is prevented from adhering to
the next sheet P2 by   10   wise direction by the mechanism 18 so that the
the friction force generated between the sub-sepa-  sub-separating pad 15
is inserted into the sheet rating pad 15 and the next sheet P2, thus
prevent-  feeding path between the sheet supply roller 2 and ing the
following double feed of the next sheet.   the separating pad 6 before the
separating pad 6 is Thus, the greater the coefficient of friction of the
separated from the sheet supply roller 2. sub-separating pad 15, the higher
the efficiency for  15  Next, a third embodiment (Fig. 7) of the preventing
the following double feed. Incidentally,  present invention will be
explained. in Fig. 5B, a leading end S of the next sheet P2 is   In this
embodiment, a plurality of sub-separat- prevented from moving by the
sub-separating pad    ing pads 15 are provided. In the illustrated embodi-
15.                                                ment, two sub-separating
pad assemblies are ar- When one revolution of the sheet supply shaft  20
ranged on both sides of the sheet supply roller 2. 1 is finished, the
eccentric cams 4 are returned to    Next, a fourth embodiment (Fig. 8) of
the the sheet supply waiting condition shown in Fig.   present invention
will be explained. 11. In this point, even if a trailing end of the sheet
In this embodiment, the sub-separating pad 15 (fed by the regist rollers
12) has not yet been    has an outer surface including a plurality of
passed through the contacting portion between the   25  stepped projections
15a as shown in Fig. 8 so that sheet supply roller 2 and the separating pad
6, the  it can receive or stop the leading end of the next sheet continues
to be fed by the paired regist     sheet positively, thus surely preventing
the follow- rollers 12. Meanwhile, since the separating pad 6 is  ing
double feed of the sheets. Incidentally, the spaced apart from the sheet
supply roller 2, the fed  sheet supply roller 2 acting as the sheet
supplying sheet is not subjected to the back tension. When   30   member
may be replaced by a sheet supply belt the trailing end of the sheet passes
through the   and the like. Further, the separating pad 6 acting regist
rollers 12, the latter is stopped, with the  as the separating member and
the sub-separating result that the sheet feeding apparatus is main-   pad
15 acting as the following double feed prevent- tained to the sheet supply
waiting condition until  ing member may be replaced by rotatable sheet the
next sheet supply start signal is emitted. In-  35  returning rollers or
rotating belts. The pair of regist cidentally, if the above-mentioned
arrangement is  rollers 12 acting as the sheet convey rollers may applied
to the conventional apparatus having an    be replaced by a pair of
continuously rotating con- eccentric sheet supply roller and a pair of
idler  vey rollers or a pair of pinching conveyor belts. rollers, a good
result will also be obtained.          Next, an image forming system using
the sheet Incidentally, while the sheet supply roller 2   40  feeding
apparatus of the present invention will be served to not only feed out the
sheet P but also   explained. separate the sheets, an additional separating
roller   Fig. 9 is a schematic constructural view of an may be provided for
cooperating with the separat-  image forming system  using the sheet
feeding ing pad 6 to separate the sheets.                  apparatus
according to the first embodiment of the Next, a second embodiment of the
present  45  present invention. The illustrated image forming invention
will be explained with reference to Fig. 6.  system is a laser beam printer
utilizing the elec- In this second embodiment, the clockwise piv-
trophotographic process. In Fig. 9, the reference otal movement of the
sub-separating pad receiving  numeral 50 denotes an electrophotographic
pho- member 14 around the shaft 17 in opposition to the  tosensitive drum
rotated in a clockwise direction spring, i.e., the pivotal movement for
inserting the   50  shown by the arrow at a predetermined peripheral
sub-separating pad 15 into the sheet feeding path  speed (process speed).
During the rotation of the (passing between the sheet supply roller 2 and
the  drum 50, the drum is uniformly charged with pre- separating pad 6)
during the downward pivotal      determined polarity and potential by means
of a 



movement of the sheet stacking plate 8 is not      charger roller 51 acting
as a charger means. effected in synchronous with the lowering move-  55
Then, the charged surface of the drum is illu- ment of the sheet stacking
plate 8 as in the first  minated by laser beam scanning exposure light L
embodiment, but, such clockwise pivotal movement   (for writing an image)
emitted from a laser scanner of the sub-separating pad receiving member is
55 comprising a laser generating element 52, a 6    11                EP
0504 833 B1                    12 polygonal scanner 53, an optical element
54 and    registration. the like and capable of emitting a laser beam
In this case, however, since the skew-feed of modulated in response to a
time sequence electric  the sheet is corrected while the sheet is being
fed, digital pixel signal regarding image information (to  if the back
tension acts on the sheet during this be inputted to a controller (not
shown) of the printer   5   movement, the effect of the back tension will
di- from a host equipment (not shown) such as a        rectly affect an
influence upon the sheet, thus computer, word processor and the like),
thereby    preventing the proper correction of the skew-feed. forming an
electrostatic latent image corresponding  To the contrary, if the sheet
feeding force R is to the aimed image information on the peripheral
increased sufficiently to overcome the back ten- surface of the drum.
10  sion, the sheet will be urged against the reference Then, the latent
image formed on the drum is    plate 42 with excessive pressure, thus
bending a visualized by a developing device 56 as a toner    corner or edge
of the sheet. image. When the toner image reaches a transfer         Next,
a sixth embodiment (Fig. 10B) of the portion B between the opposed drum 50
and trans-   present invention will be explained. fer roller 58 in
consequence of the rotation of the   is  Fig. 10B shows the sixth
embodiment of the drum, the toner image on the photosensitive drum
present invention. As shown by the broken line, a 50 is transferred onto a
recording sheet P (the    separating pad 6' and a sub-separating pad 15'
are above-mentioned sheet) supplied from the sheet     disposed at one side
of the apparatus to offset feeding apparatus A and the fed to the transfer
from the central position thereof so that these pads portion B by a pair of
regist rollers 57 at a pre-  20  can act on the sheet at one lateral edge
portion determined timing. Thereafter, the recording sheet  thereof.
Further, as shown by the two dot and chain on which the toner image was
transferred is sepa-  line, a sheet supply roller 2' is disposed in con-
rated from the photosensitive drum 50 and is then  fronting relation to the
separating pad 6'. fed to a fixing device 59, where the transferred
With this arrangement, when the sheet is fed image is permanently fixed
onto the sheet. Then,  25   with one side reference, even if a sheet Ps
having the sheet is ejected by ejector rollers 60 onto an  a smaller size
is used, the sheet can be properly ejection tray 61 as a printed matter
(print). After  fed. Further, since a length of a driving shaft 2a for
passing through the transfer portion B, the surface  transmitting a
rotational force to the sheet supply of the drum 50 is cleaned by a
cleaning device 62  roller 2' (distance between a side wall 43 of the so
that the residual toner and foreign matters re-  30  apparatus supporting
the driving shaft 2a and the maining on the drum surface are removed, thus
sheet supply roller 2') can be shorter, the cost of preparing for the next
image formation.            the apparatus can be reduced. Since the sheet
feeding apparatus A is the         Next, a seventh embodiment of the
present same as that of the first embodiment of the present  invention will
be explained with reference to Figs. invention, the detailed illustration
thereof is omitted   35   1 1A and 11B. In the seventh embodiment shown in
in Fig. 9. The pair of regist rollers 57 may be used  Figs. 11A and 11B,
the sheet supply roller 2 is as the convey rollers 12 (Fig. 1) acting as
the    formed as a semi-cylindrical (D-shaped) roller. With conveying means
of the sheet feeding apparatus A   this arrangement, as shown in Fig. 11 A,
the sheet or may be independently provided from the convey   is normally
separated and fed one by one by rollers 12.
40  cooperating the sheet supply roller 2 with the sepa- Next, a fifth
embodiment (Fig. 10A) of the    rating pad 6. However, as shown in Fig. 11
B, when present invention will be explained.               an cut-out
portion of the sheet supply roller 2 faces Fig. 1OA is a view similar to
Fig. 2, but shows a  the separating pad 6, the back tension on the sheet
fifth embodiment of the present invention. In this  is automatically
released. When the back tension is embodiment, in place of the paired
regist rollers  45  released, the sub-separating pad 15 is inserted into
12, a convey roller 40, a skew-feed roller 41 urged  the sheet feeding
path, thereby preventing the fol- against the convey roller 40 at a
predetermined    lowing double feed of the sheets. angle, and a reference
plate 42 are used. The          Now, although the sheet stacking plate 8 is
sheet separated and fed in the same manner as      being biased upwardly by
the spring 9, this plate is the first embodiment is guided by the guide 11
to  so  stopped at a predetermined stop position by a reach a nip between
the convey roller 40 and the   control means (not shown). This stop
position is so 



skew-feed roller 41. Now, a predetermined sheet    selected that, when a
cylindrical surface portion of feeding force R is created between the
rollers 40,  the sheet supply roller 2 is contacted with the 41, which
force R includes a force component R[err]    sheet stacking plate 8, a
predetermined sheet sup- directing perpendicular to the sheet feeding
direc-  55  ply pressure is obtained. tion. The sheet is urged against the
reference plate   Similarly, although the separating pad 6 is be- 42 by
this force component R[err], thus correcting the  ing biased upwardly by
the spring 7, this pad is skew-feed of the sheet in the similar manner as
the  stopped at a predetermined stop position by a 7    13           .
EP 0 504 833 B1                   14 control means (not shown). This stop
position is so  when a single sheet is introduced between the selected
that, when the cylindrical surface portion  convey roller and the retard
roller, the latter is of the sheet supply roller 2 is contacted with the
rotatingly driven in the sheet feeding direction by pad 6, a predetermined
sheet separating pressure  the movement of the sheet, and when two or more
is obtained.                                  5   sheets are introduced
between the convey roller Further, the sub-separating pad 15 is inserted
and the retard roller, the latter is rotated reversely into the sheet
feeding path when the back tension  to return the sheets other than the
sheet contacting on the sheet is released, by upwardly shifting an  with
the convey roller. urging member 4a engaged by an arm 14 by             A
sheet feeding apparatus comprising sheet means of a cam (not shown) similar
to the eccen-  10  supporting means for stacking and supporting tric cams
4. In this way, when the semi-cylindrical  sheets, sheet supplying means
for feeding out the sheet supply roller 2 is used, it is not needed that
sheets supported by the sheet supporting means, the sheet stacking plate 8
and the separating pad 6  separating means for separating the sheets fed by
are shifted whenever the sheet supply roller 2 is  the sheet supplying
means one by one, back ten- rotated by one revolution.                   15
sion releasing means for not acting a back tension As mentioned above,
since the sheet fed by     on the sheet separated by the separating means,
the conveying means is not subjected to the back  and double feed
preventing means insertable into tension, even if the sheet feeding
apparatus is used  and retractable from a sheet feeding path for the with
an image forming system, the poor image      sheet separated by the
separating means. When quality and (or) the discrepancy in image due to  20
the back tension is released by the back tension the shock generated when
the sheet leaves from    releasing means, the double feed preventing the
sheet supply roller can be avoided. Further, the  means is inserted into
the sheet feeding path, following double feed can surely be prevented by
thereby preventing the double feed of the sheets. the action of the
following double feed preventing member. In addition, the service lines of
the sheet  25  Claims supply roller and the separating pad can be greatly
extended.                                         1. A sheet feeding
apparatus, comprising As in the second embodiment, when the follow-
sheet supporting means (8) for stacking ing double feed preventing member
is inserted into   and supporting sheets (P); the sheet feeding path before
the pressure of the   30   sheet supplying means (2, 2') for feeding
separating pad is released, the following double     out the sheets (P)
supported by said sheet feed can be prevented more effectively.
supporting means (8); Further, by increasing the number of the fol-
separating means (6, 6') for separating the lowing double feed preventing
members as in the      sheets (P) fed by said sheet supplying means third
embodiment, or by providing the stepped   35   (2, 2') one by one; surface
on the following double feed preventing          conveying means (12, 40,
41, 57) for con- member as in the fourth embodiment, the following
veying the sheets (P) separated by said sepa- double feed can be prevented
more effectively.        rating means (6, 6') Furthermore, as in the case
of the fifth embodi-     wherein a back tension can occur at the ment,
since the influence of the back tension acting   40  sheet (P) for braking
the conveyance of the on the sheet is great, the conventional arrangement
sheet (P) by said conveying means (12); and cannot be used, and, the
technique as in the             back tension releasing means (4) for re-
present invention wherein the back tension does      leasing the back
tension after said conveying not act on the sheet is inevitable. Of course,
also in  means (12) has started the conveyance of the the fifth embodiment,
by incorporating the arrange-  45  sheets (P); ment or arrangements of the
second to fourth em-         characterized In that bodiments therein, the
following double feed can         double feed preventing means (15, 15') be
prevented more effectively.                       are insertable into and
retractable from a sheet Further, in the illustrated embodiments, while
feeding path for the sheet (P) separated by 



the separating pad was used as the frictional sepa-  so  said separating
means (6, 6'), which double rating means, other separating means may be
feed preventing means (15, 15') is situated in used. For example, a retard
separating means         said sheet feeding path when said back ten-
comprising a retard roller rotated in a direction     sion releasing means
(4) has released the back opposite to a sheet feeding direction and urged
tension during conveyance of the sheet (P). against a convey roller rotated
in the sheet feeding   55 direction may be used. In this retard separating
2. A sheet feeding apparatus according to claim means, a torque limiter may
be interposed in a       1, driving mechanism for the retard roller so
that,         characterized In that 8    13                 P O 504 833B1
14 C   L  M   S* control means (not shown). This stop position is so  when
a single sheet is introduced between the selected that, when the
cylindrical surface portion  convey roller and the retard roller, the
latter is of the sheet supply roller 2 is contacted with the  rotatingly
driven in the sheet feeding direction by pad 6, a predetermined sheet
separating pressure  the movement of the sheet, and when two or more is
obtained.                                  5   sheets are introduced
between the convey roller Further, the sub-separating pad 15 is inserted
and the retard roller, the latter is rotated reversely into the sheet
feeding path when the back tension  to return the sheets other than the
sheet contacting on the sheet is released, by upwardly shifting an  with
the convey roller. urging member 4a engaged by an arm 14 by              A
sheet feeding apparatus comprising sheet means of a cam (not shown) similar
to the eccen-  10  supporting means for stacking and supporting tric cams
4. In this way, when the semi-cylindrical  sheets, sheet supplying means
for feeding out the sheet supply roller 2 is used, it is not needed that
sheets supported by the sheet supporting means, the sheet stacking plate 8
and the separating pad 6  separating means for separating the sheets fed by
are shifted whenever the sheet supply roller 2 is  the sheet supplying
means one by one, back ten- rotated by one revolution.
15  sion releasing means for not acting a back tension As mentioned above,
since the sheet fed by     on the sheet separated by the separating means,
the conveying means is not subjected to the back  and double feed
preventing means insertable into tension, even if the sheet feeding
apparatus is used  and retractable from a sheet feeding path for the with
an image forming system, the poor image      sheet separated by the
separating means. When quality and (or) the discrepancy in image due to  20
the back tension is released by the back tension the shock generated when
the sheet leaves from     releasing means, the double feed preventing the
sheet supply roller can be avoided. Further, the  means is inserted into
the sheet feeding path, following double feed can surely be prevented by
thereby preventing the double feed of the sheets. the action of the
following double feed preventing member. In addition, the service lines of
the sheet  25   Claims supply roller and the separating pad can be greatly
extended.                                          1. A sheet feeding
apparatus, comprising As in the second embodiment, when the follow-
sheet supporting means (8) for stacking ing double feed preventing member
is inserted into    and supporting sheets (P); the sheet feeding path
before the pressure of the   30   sheet supplying means (2, 2') for feeding
separating pad is released, the following double      out the sheets (P)
supported by said sheet feed can be prevented more effectively.
supporting means (8); Further, by increasing the number of the fol-
separating means (6, 6') for separating the lowing double feed preventing
members as in the       sheets (P) fed by said sheet supplying means third
embodiment, or by providing the stepped   35    (2, 2') one by one; surface
on the following double feed preventing           conveying means (12, 40,
41, 57) for con- member as in the fourth embodiment, the following
veying the sheets (P) separated by said sepa- double feed can be prevented
more effectively.        rating means (6, 6') Furthermore, as in the case
of the fifth embodi-      wherein a back tension can occur at the ment,
since the influence of the back tension acting   40  sheet (P) for braking
the conveyance of the on the sheet is great, the conventional arrangement
sheet (P) by said conveying means (12); and cannot be used, and, the
technique as in the              back tension releasing means (4) for re-
present invention wherein the back tension does       leasing the back
tension after said conveying not act on the sheet is inevitable. Of course,
also in  means (12) has started the conveyance of the the fifth embodiment,
by incorporating the arrange-  45  sheets (P); ment or arrangements of the
second to fourth em-          characterized in that 



bodiments therein, the following double feed can          double feed
preventing means (15, 15') be prevented more effectively.
are insertable into and retractable from a sheet Further, in the
illustrated embodiments, while    feeding path for the sheet (P) separated
by the separating pad was used as the frictional sepa-  50  said separating
means (6, 6'), which double rating means, other separating means may be
feed preventing means (15, 15') is situated in used. For example, a retard
separating means          said sheet feeding path when said back ten-
comprising a retard roller rotated in a direction     sion releasing means
(4) has released the back opposite to a sheet feeding direction and urged
tension during conveyance of the sheet (P). against a convey roller rotated
in the sheet feeding  55 direction may be used. In this retard separating
2. A sheet feeding apparatus according to claim means, a torque limiter may
be interposed in a        1, driving mechanism for the retard roller so
that,          characterized In that 8    15                EP 0 504 833 B1
16 said double feed preventing means (15)             said sheet supporting
means (8) com- protrudes from a side of the sheets (P) stacked    prises a
shiftable sheet stacking plate (8) on on said sheet supporting means (8) to
abut         which the sheets (P) can be stacked and a against the sheets
(P) which are free from the     biasing means (9) for biasing said sheet
stack- back tension by means of the back tension    5     ing plate (8)
toward said sheet supplying releasing means (4).
means (2) to urge the sheets (P) stacked on said sheet stacking plate (8)
against said sheet 3. A sheet feeding apparatus according to claim
supplying means (2), wherein said sheet sup- 2,
ply pressure releasing means (4) separates the characterized In that
10       sheets (P) stacked on said sheet stacking plate said double feed
preventing means (15)          (8) from  said sheet supplying means (2) has
a surface having a high coefficient of fric-   against a biasing force of
said biasing means tion and facing said sheet feeding path.           (9).
4. A sheet feeding apparatus according to claim   15  9. A sheet feeding
apparatus according to claim 1,
8, characterized In that                              characterized In that
said back tension releasing means (4)              said sheet supplying
means (2) comprises comprises  separating  pressure  releasing         a
rotary member (2) for feeding out the sheets means (4) for releasing a
separating pressure  20  (P) by its rotation, and said sheet supply pres-
of said separating means (6).                      sure releasing means (4)
comprises cam means (4) connected to said rotary member 5. A sheet feeding
apparatus according to claim       (2) and adapted to shift said sheet
stacking 4,                                                 plate (8) away
from said rotary member (2) in characterized In that                  25
response to the rotation of said rotary member said separating means (6)
comprises a ro-       (2). tary conveying means (2) for conveying the sheet
(P), a separating pad (6) adapted to be   10. A sheet feeding apparatus
according to claim urged against said rotary conveying means (2),     8,
and an elastic member (7) for urging said  30          characterized In
that separating pad (6) against said rotary convey-         said double
feed preventing means (15) is ing means (2), wherein said separating pres-
pivotally supported so that one end thereof can sure releasing means (4)
separates said sepa-      protrude into said sheet feeding path in re-
rating pad (6) from  said rotary conveying         sponse to the separating
movement between means (2).                                 35      said
sheet supplying means (2) and said sheet stacking plate (8). 6. A sheet
feeding apparatus according to claim 1,
11. A sheet feeding apparatus, according to claim characterized In that
4 said back tension releasing means com-   40        characterized In that
prises sheet supply pressure releasing means          the separating
pressure of said separating (4) for releasing a sheet supply pressure be-
means (6) is released by said separating pres- tween said sheet supplying
means (2) and the       sure releasing means (4) after the sheet has sheets
(P) stacked on said sheet supporting        been separated by said
separating means (6), means (8).                                 45
and said double feed preventing means (15) is 



inserted into said sheet feeding path in re- 7. A sheet feeding apparatus
according to claim        sponse to the separating pressure releasing 6,
operation, thereby preventing the double feed characterized In that
of the sheets. said sheet supplying means (2) comprises   50 a
semi-cylindrical roller having a cut-out (2'),  12. A sheet feeding
apparatus according to claim wherein, when said cut-out (2') faces said
4, sheet supporting means (8), the back tension           characterized In
that is released.                                           said frictional
separating means (6) com- 55      prises rotary conveying means (2) for
convey- 8.  A sheet feeding apparatus according to claim       ing the
sheet (P), and a friction member (6) 6,
adapted to be urged against said rotary con- characterized In that
veying means (2), wherein the sheets (P) are 9    17                EP 0
504 833 B1                    18 separated one by one between said rotary
19. A sheet feeding apparatus according to claim conveying means (2) and
said friction member       18, (6).
characterized In that said friction pad (15) has a stepped sur- 13. A sheet
feeding apparatus according to claim    5  face against which the sheet (P)
is abutted. 12, characterized In that                       20. A sheet
feeding apparatus according to claim said friction member comprises a
separat-       12, ing pad (6) including a surface having a high
characterized In that coefficient of friction and adapted to be abut-  10
said sheet supporting means (8) com- ted against the sheet (P), said
separating pad     prises a shiftable sheet stacking plate (8) on (6) being
urged against said rotary conveying      which the sheets (P) can be
stacked, and means (2) by an elastic member (7).                biasing
means (9) for biasing said sheet stack- ing plate (8) toward said sheet
supplying 14. A sheet feeding apparatus according to claim   15  means (2)
to urge the sheets (P) stacked on 12,
said sheet stacking plate (8) against said sheet characterized In that
supplying means (2), and said back tension said friction member comprises a
rotary         releasing means comprises sheet supply pres- member rotated
in a direction opposite to a        sure releasing means (4) for releasing
a sheet sheet feeding direction, said rotary member  20    supply pressure
between said sheet supplying returning the sheets other than the sheet con-
means (2) and the sheets (P) stacked on said tacting said rotary conveying
means (2) toward     sheet stacking plate (8) by separating said said sheet
supporting means (8).                   sheet stacking plate away from said
sheet sup- plying means against a biasing force of said 15. A sheet feeding
apparatus according to claim   25  biasing means (9). 12, characterized In
that                       21. A sheet feeding apparatus according to claim
said rotary conveying means (2) also            20, serves as said sheet
supplying means (2) for           characterized In that feeding out the
sheets stacked on said sheet  30       said separation means (4) comprises
cam supporting means (8).                              means (4) attached
to said sheet supplying means (2) and adapted to shift said sheet 16. A
sheet feeding apparatus according to claim       stacking plate (8) away
from said sheet sup- 12,
plying means (2) in response to the rotation of characterized In that
35       said sheet supplying means (2). said separating pressure releasing
means (4) releases the separating pressure by sepa-   22. A sheet feeding
apparatus according to claim rating said friction member (6) from said
rotary   20, conveying means (2).
characterized In that 40         said separating pressure releasing means
17. A sheet feeding apparatus according to claim      includes engagement
means engageable by 16,                                                said
sheet stacking plate (8), wherein said fric- characterized In that
tion member (6) is separated from said rotary 



said separating pressure releasing means        conveying means (2) in
response to the sepa- comprises a cam means (4) attached to said  45
rating movement of said sheet stacking plate rotary conveying means (2) and
adapted to          (8) effected by said engagement means. shift said
friction member (6) away from said rotary conveying means (2) in response
to the   23. A sheet feeding apparatus according to claim rotation of said
rotary conveying means (2).       22, 50          characterized In that 18.
A sheet feeding apparatus according to claim          said double feed
preventing means (15) is 11,
pivotally supported so that one end thereof can characterized In that
protrude into said sheet feeding path in re- said double feed preventing
means (15)          sponse to the separating movement between has a
friction pad (15) having a high coefficient  55  said sheet supplying means
(2) and said sheet of friction and facing said sheet feeding path.
stacking plate (8). 10    19                EP 0 504 833B1
20 24. A sheet feeding apparatus according to claim       F8rdem der durch
die Vereinzelungsvorrich- 23, wherein said  double feed  preventing
tung (6, 6') vereinzelten Blatter (P), means (15) is provided at its one
end with a       wobei eine Gegenspannung an dem Blatt (P) friction pad
(15) having a high coefficient of     auftreten kann, um das Fordern des
Blattes (P) friction.                                  5       durch die
F6rdervorrichtung (12) zu bremsen; einer Gegenspannungsfreigabevorrichtung
(4) 25. A sheet feeding apparatus according to claims      zum Freigeben
der Gegenspannung, nachdem 1, 2, 4, 6, 12,13, 15,
die Fordervorrichtung (12) das Fordern der characterized in that
Blitter (P) gestartet hat; said separating means (6) act on the   10
dadurch gekennzeichnet, daB sheets (P) at a position offset toward one lat-
elne Vorrichtung zum Verhindem des Doppel- eral edge of the sheet (P),
wherein said con-      forderns (15, 15') in einen Blattflrderpfad des
veying means (12, 40, 41, 57) are disposed at      durch die
Vereinzelungsvorrichtung (6, 6') ver- a downstream side of said separating
means         einzelten Blattes (P) einflhrbar und davon zu- (6) and
comprise a reference surface (42)  15      rUckziehbar ist, wobei die
Vorrichtung zum against which one lateral edge of the sheet (P)
Verhindern des Doppelfdrderns (15, 15') in is slidingly abutted and which
guides the sheet    dem  Blattf6rderpfad liegt, wenn die Gegen- (P), and a
skew-feed means (40, 41) for con-       spannungsfreigabevorrichtung (4)
die Gegen- veying the sheet (P) to abut it against said       spannung
wahrend dem Fordern des Blattes reference surface.
20      (P) freigegeben hat. 26. A sheet feeding apparatus according to
claim   2. Blattzuf~hrvorrichtung nach Anspruch 1, 25,
dadurch gekennzeichnet, daB characterized In that
die Vorrichtung zum Verhindem des Doppel- said sheet supplying means (2)
comprises   25   forderns (15) von einer Seite vorsteht, auf der a sheet
supply roller (2) connected to a driving   die Blatter (P) auf der
BlattstOtzvorrichtung (8) shaft (1) rotatably supported by a side frame of
gestapelt sind, um an den Blattem (P) anzulie- the sheet feeding apparatus.
gen, die aufgrund der Gegenspannungsfreiga- bevorrichtung (4) keiner
Gegenspannung unter- 27. A sheet feeding apparatus according to claim   30
liegen. 26, characterized In that                       3.
Blattzuflhrvorrichtung nach Anspruch 2, said skew-feed means (40,41)
comprises a        dadurch gekennzeichnet, daB convey roller (40) for
feeding the sheet (P) in a  die Vorrichtung zum Verhindern des Doppel-
sheet feeding direction, and a skew-feed roller  35  forderns (15) eine
Oberfl~che mit einem gro- (41) urged against said convey roller (40) and
Ben Reibungskoeffizienten hat, der dem Blatt- adapted to feed the sheet
obliquely toward         f6rderpfad gegenlberliegt. said reference surface
(42). 4. Blattzuf~hrvorrichtung nach Anspruch 1, 28. An image forming
system, comprising:      40       dadurch gekennzeichnet, daB a sheet
feeding apparatus according to          die
Gegenspannungsfreigabevorrichtung  (4) one of claims 1 to 27; and
eine Vereinzelungsdruckfreigabevorrichtung (4) image forming means for
forming an im-          aufweist, um  einen Vereinzelungsdruck der age on
the sheet (P) fed by said sheet feeding     Vereinzelungsvorrichtung (6)
freizugeben. 



apparatus.                                45 5. Blattzufdhrvorrichtung nach
Anspruch 4, PatentansprUche                                        dadurch
gekennzeichnet, daB die Vereinzelungsvorrichtung (6) eine Drehfor- 1.
Blattzuftlhrvorrichtung mit                         dervorrichtung (2) zum
F6rdern des Blattes einer BlattstUtzvorrichtung (8) zum Stapeln und   5o
(P), eine Vereinzelungsunterlage (6), die so Lagern von Blattem (P);
angepalt ist, daB sie gegen die Drehfbrdervor- einer
BlattzufUhrvorrichtung(2, 2') zum Heraus-    richtung (2) gezwangt wird,
und ein elastisches f6rdern der auf der BlattstUtzvorrichtung (8)
Element (7) aufweist, das die Vereinzelungsun- gelagerten Blatter (P);
terlage (6) gegen die Drehf6rdervorrichtung (2) einer
Vereinzelungsvorrichtung (6, 6') zum ver-  s5  vorspannt, wobei die
Vereinzelungsdruckfreiga- einzeln der durch die BlattzufUhrvorrichtung (2,
bevorrichtung (4) die Vereinzelungsunterlage 2') gef6rderten Blatter (P);
(6) von der Drehfdrdervorrichtung (2) trennt. einer F6rdervorrichtung (12,
40, 41, 57) zum 11    21                 EP 0 504 833 B1
22    1111111111111111 1111l 1111 t,
c~~~~~~~~~~~  I.     S * 6. Blattzufahrvorrichtung nach Anspruch 1,
gabevorrichtung (4) freigegeben wird, nachdem dadurch gekennzeichnet, daB
das Blatt durch die Vereinzelungsvorrichtung die
Gegenspannungsfreigabevorrichtung elne         (6) vereinzelt wurde, und
daB die Vorrichtung BlattzufUhrdruckfreigabevorrichtung  (4) auf-      zum
Verhindern des Doppelfdrderns (15) in weist, um einen BlattzufUhrdruck
zwischen der   5  den Blattf6rderpfad ansprechend auf den Ver-
BlattzufUhrvorrichtung (2) und den Blattern (P)
einzelungsdruckfreigabevorgang    eingefahrt freizugeben, die auf der
BlattstUtzvorriohtung     wird, wodurch das Doppelfordern der Blitter (8)
gestapelt sind.                                verhindert wird. 7.
Blattzuflhrvorrichtung nach Anspruch 6,    10  12. BlattzufUhrvorrichtung
nach Anspruch 4, dadurch gekennzeichnet, daB                        dadurch
gekennzeichnet, daB die Blattzuf~hrvorrichtung (2) eine halbzylindri-  die
Reibungsvereinzelungsvorrichtung (6) eine sche Walze mit einem Ausschnitt
(2') aufweist,     Drehfordervorrichtung (2) zum  Fbrdern des wobei die
Gegenspannung freigegeben ist,           Blattes (P) und ein Reibelement
(6) aufweist, wenn der Ausschnitt (2') der BlattstUtzvorrich-  15  das so
angepaSt ist, daB es gegen die Drehfor- tung (8) gegenlberliegt.
dervorrichtung (2) gezwangt wird, wobei die Blutter (P) StOck fOr StUck
zwischen der Dreh- &  BlattzufUhrvorrichtung nach Anspruch 6,
fordervorrichtung (2) und dem Reibelement (6) dadurch gekennzeichnet, daB
vereinzelt werden. die Blattstfltzvorrichtung (8) ein verschiebbares   2o
Blattstapelfach (8), auf dem die Blatter (P) ge-  I& Blattzuflhrvorrichtung
nach Anspruch 12, stapelt werden konnen, und eine Vorspannvor-
dadurch gekennzeichnet, daB richtung (9) aufweist, um das Blattstapelfach
das Reibelement eine Vereinzelungsunterlage (8) in Richtung auf die
Blattzuf~hrvorrichtung     (6) autweist, die eine Oberflache aufweist, die
(2) vorzuspannen, um die Blatter (P), die auf  25  einen hohen
Reibungskoeffizienten hat und so dem Blattstapelfach (8) gestapelt sind,
gegen      angepaft ist, daB sie an dem Blatt (P) anliegt, die
Blattzufahrvorrichtung (2) vorzuspannen,       wobei die
Vereinzelungsunterlage (6) durch ein wobei die
Blattzuflhrdruckfreigabevorrichtung      elastisches Element (7) gegen die
Drehforder- (4) die auf dem Blattstapelfach (8) gestapelten    vorrichtung
(2) vorgespannt ist. Blatter (P) von der Blattzuflhrvorrichtung (2)  30
gegen eine Vorspannkraft der Vorspannvorrich-   14. Blattzuflhrvorrichtung
nach Anspruch 12, tung (9) trennt.
dadurch gekennzeichnet, daB das Reibelement ein Drehelement aufweist, 9.
Blattzuflhrvorrichtung nach Anspruch 8,             das in einer der
Blattf6rderrichtung entgegen- dadurch gekennzeichnet, daB                35
gesetzten Richtung gedreht wird, wobei das die Blattzuf~hrvorrichtung (2)
ein Drehelement     Drehelement alle Blatter zur BlattstUtzvorrich- (2)
aufweist, das die Blatter (P) durch seine      tung (8) zurOckflhrt, die
nicht die Drehfdrder- Drehung herausf6rdert, und daB die Blattzu-
vorrichtung (2) berlhren. *      ffUhrdruckfreigabevorrichtung (4) einm
Nocken- vorrichtung (4) aufweist, die mit dem Drehele-  40  15.
BlattzufUhrvorrichtung nach Anspruch 12, ment (2) verbunden ist und so
angepaSt ist,        dadurch gekennzeichnet, daB daB sie das
Blattstapelfach (8) weg von dem        die Drehfordervorrichtung (2) auch
als die 



Drehelement (2) ansprechend auf die Drehung        Blattzuf~hrvorrichtung
(2) dient, um die auf der des Drehelements (2) verschiebt.
BlattstUtzvorrichtung (8) gestapelten  Blatter 45      herauszufordem. 10.
Blattzuflhrvorrichtung nach Anspruch 8, dadurch gekennzeichnet, daB
18. BlattzufUhrvorrichtung nach Anspruch 12, die Vorrichtung zum Verhindern
des Doppel-         dadurch gekennzeichnet, daB f6rderns (15) schwenkbar
gelagert ist, so daB      die Vereinzelungsdruckfreigabevorrichtung (4) ihr
eines Ende ansprechend auf die Trennbe-  5o    den Vereinzelungsdruck
freigibt, indem  das wegung zwischen der BlattzufUhrvorrichtung
Reibelement (6) von der Drehfordervorrichtung (2) und dem Blattstapelfach
(8) in den BlMttfor-   (2) getrennt wird. derpfad vorstehen kann. 17.
BlattzufUhrvorrichtung nach Anspruch 16, 11. BlattzufUhrvorrichtung nach
Anspruch 4,   55       dadurch gekennzeichnet, daB dadurch gekennzeichnet,
daB                        die    Vereinzelungsdruckfreigabevorrichrung der
Vereinzelungsdruck der Vereinzelungsvor-       eine Nockenvorrichtung (4)
aufweist, die an der richtung (6) durch die Vereinzelungsdruckfrei-
Drehf6rdervorrichtung (2) angebracht ist und 12    23        -        EP 0
504 833 B1                     24   } 1111111 111111 1)11 I!II so angepalt
ist, daB das Reibelement (6) an-     23. Blattzuflhrvorrichtung nach
Anspruch 22, sprechend auf die Drehung der Drehfordervor-        dadurch
gekennzeichnet, daB richtung (2) weg von der Drehfordervorrichtung      die
Vorrichtung zurn Verhindern des Doppel- (2) verschoben wird.
forderns (15) schwenkbar gelagert ist, so daB 5       ihr eines Ende
ansprechend auf die Trennbe- 18& BlattzufUhrvorrichtung nach Anspruch 11,
wegung zwischen der Blattzuflhrvorrichtung dadurch gekennzeichnet, daB
(2) und dem Blattstapelfach (8) in den Blattf6r- die Vorrichtung zum
Verhindern des Doppel-          derpfad vorstehen kann. forderns (15) eine
Reibungsunterlage (15) hat, die einen hohen Reibungskoeffizienten hat und
10  24. Blattzufflhrvorrichtung nach Anspruch 23, wo- dem Blattf6rderpfad
gegen0berliegt.                 bei die Vorrichtung zurn Verhindern des
Dop- pelforderns (15) an ihrem einen Ends mit einer 19.
BlattzufUhrvorrichtung nach Anspruch 18,            Reibunterlage (15)
versehen ist, die einen gro- dadurch gekennzeichnet, daB
Ben Reibungskoeffizienten hat. die Reibunterlage (15) eine gestufte
Oberfll-  ts che hat, an der das Blatt (P) anliegt.           25.
BlattzufUhrvorrichtung nach den AnsprUchen 1, 2, 4, 6, 12,13,15, 20.
BlattzufUhrvorrichtung nach Anspruch 12,            dadurch gekennzeichnet,
daB dadurch gekennzeichnet, daB                         die
Vereinzelungsvorrichtung (6) auf die Blatter die BlattstUtzvorrichtung (8)
ein verschiebbares   20  (P) an einer Position wirkt, die in Richtung
Blattstapelfach (8), auf dem die Blitter (P) ge-    einer Seitenkante des
Blattes (P) versetzt ist, stapelt werden k6nnen, und eine Vorspannvor-
wobei die Fordervorrichtung (12, 40, 41, 57) an richtung (9) aufweist, urn
das Blattstapelfach      einer stromabwartigen Seite der Vereinzel- (8) in
Richtung auf die BlattzufUhrvorrichtung      ungsvorrichtung (6) angeordnet
ist und eine (2) vorzuspannen, um die Blatter (P), die auf  25
Bezugsflache (42), an der eine Seitenkante dem Blattstapelfach (8)
gestapelt sind, gegen       des Blattes (P) gleitend anliegt und das Blatt
die BlattzufUhrvorrichtung (2) vorzuspannen,        (P) gefUhrt wird, und
eine Schragfordervorrich- wobei die Gegenspannungsfreigabevorrichtung
tung (40, 41) aufweist, umr das Blatt (P) anlie- eine
BlattzufUhrdruckfreigabevorrichtung  (4)      gend an der Bezugsflache zu
fordern. aufweist, um einen BlattzufUhrdruck zwischen   30 der
BlattzufUhrvorrichtung (2) und den Blattern  26. Blattzufflhrvorrichtung
nach Anspruch 25, (P) freizugeben, die auf der Blattstltzvorrich-
dadurch gekennzeichnet, daB tung (8) gestapelt sind, indemr das
Blattstapel-    die BlattzufUhrvorrichtung (2) eine BlattzufUhr- fach weg
von der Blattuffhrvorrichtung gegen        walze (2) autweist, die mit
einer Antriebswelle eine Vorspannkraft der Vorspannvorrichtung (9)  35  (1)
verbunden ist, die drehbar durch einen getrennt wird.
Seitenrahmen der Blattzuf0hrvorrichtung gela- gert ist. 21.
Blattzuflhrvorrichtung nach Anspruch 20, dadurch gekennzeichnet, daB
27. Blattzufthrvorrichtung nach Anspruch 26, die Vereinzelungsvorrichtung
(4) eine Nocken-   40  dadurch gekennzeichnet, daB 



vorrichtung (4) aufweist, die an der BlattzufUhr-   die
Schrfgfdrdervorrichtung (40, 41) eine FMr- vorrichtung (2) angebracht ist
und so angepaSt      derwalze (40) zurn Fordern des Blattes (P) in ist, daB
das Blattstapelfach (8) ansprechend        einer Blattffrderrichtung und
eine Schriagf6r- auf die Drehung der Blattzuflhrvorrichtung (2)
derwalze (41) aufweist, die gegen die Forder- weg von der
Blattzuf0hrvorrichtung (2) ver-  45     walze (40) vorgespannt ist und so
angepaft ist, schoben wird.                                       daB sie
das Blatt schrlg auf die Bezugsflache (42) fbrdert. 22.
BlattzufUhrvorrichtung nach Anspruch 20, dadurch gekennzeichnet, daB
28. Bilderzerngungssystern mit die    Vereinzelungsdruckfreigabevorrichtung
50   einer Blattfbrdervorrichtung nach einem  der eine Eingriffsvorrichtung
umfaft, die mit dem       AnsprUche 1 bis 27; und Blattstapelfach (8) in
Eingriff bringbar ist, wobei  einer Bilderzeugungsvorrichtung zum  Erzeu-
das Reibelement (6) von der Drehfordervor-          gen eines Bildes auf
dem Blatt (P), das durch richtung (2) ansprechend auf die Trennbewe-
die Blattzuflhrvorrichtung gef6rdert wird. gung des Blattstapelfaches (8),
die durch die  55 Eingriffsvorrichtung bewirkt wird, getrennt wird. 13
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Appareil d'alimentation on feuilles solon la re- vendication 1, 1. Appareil
d'alimentation en feuilles, comportant          caracterise en ce quo des
moyens (8) de support de feulles                 lesdits moyens (4) de
suppression de destines a empiler et supporter des feulilos (P)   5
contretension comprennent des moyens (4) de suppression de pression de
separation desti- des moyens (2, 2') d'alimentation en feuil-      nds A
supprimer une pression de separation les pour faire sortir les feuilles (P)
supporteos   desdits moyens (6) de separation. par lesdits moyens (8) de
support de feuilles; des moyens (6 ; 6') de separation destines   to  5.
Appareil d'alimentation en fouilles solon la re- a s6parer une par une les
feuilles (P) avancees     vendication 4, par lesdits moyens (2, 2')
d'alimentation on            caracterise en ce quo feullos;
lesdits moyens (6) de separation compren- des moyens de transport (12, 40,
41, 47)         nent des moyens rotatifs de transport (2) desti- destinds A
transporter les fouilles (P) s6parees   75  nes & transporter la feuille
(P), un patin (6) de par lesdits moyens (6, 6') de separation
separation destine & Otre pousse contre lesdits dans loquel une
contre-tension pout appa-        moyens rotatifs (2) de transport, at un
eiement raflre a la fouille (P), freinant le transport de la  elastique (7)
destine a pousser ledit patin (6) feuille (P) par lesdits moyens de
transport (12)     de separation contre lesdits moyens rotatifs (2) et
20      de transport, lesdits moyens (4) de suppres- des moyens (4) de
suppression de la              sion de la pression de separation separant
controtension sont destinds a supprimer la          ledit patin (6) de
separation desdits moyens contre-tension apres quo lesdits moyens de
rotatifs (2) de transport. transport (12) ont commence le transport des
feuilles (P);                               25   6. Appareil d'alimentation
en feuilles solon la re- caract~ris4 en ce quo
vendication 1, des moyens (15, 15') empOchant une dou-
caracterise en ce quo ble alimentation peuvent Ctre inseres dans un
lesdits moyens de suppression de la trajet d'alimentation en feuilles et
enlevds de      contretension comprennent des moyens (4) de ce trajet pour
la feuille (P) separee par lesdits  3o  suppression de pression
d'alimentation on moyens de separation (6, 6'), lesquels moyens
feuilles destin6s a supprimer une pression (15, 15') empechant une double
alimentation         d'alimentation en fouilles entre lesdits moyens sont
situds dans ledit trajet d'alimentation en     (2) d'alimentation on
feuilles et les feuilles (P) feuilles lorsque lesdits moyens (4) de
suppres-      empilees sur lesdits moyens (8) de support de sion de la
contre-tension ont comprime la  35       feuilles. contre-tension pendant
le transport de la feuille (P).
7. Appareil d'alimentation en fouilles solon la re- vendication 6, 2.
Appareil d'alimentation en feuilles solon la re-         caracterise en ce
quo 



vendication 1,                              40          lesdits moyens (2)
d'alimentation en feuil- caracterise on co quo
les comprennent un rouleau semi-cylindrique lesdits moyens (15) ompOchant
une dou-           presentant une decoupure (2'), dans lequol, ble
alimentation font saillie d'un c8te des feuil-  loraque ladite decoupure
(2') fait face auxdits les (P) empilees sur lesdits moyens (8) de
moyens (8) de support de feuilles, la contre- support de fouillos pour
venir buter contre los   45  tension est supprim6e. fbuilles (P) qui sont
soulagdes de la contreten- sion par les moyens (4) de suppression de la
8. Appareil d'alimentation en feuilleas solon la re- contretension.
vendication 6, caracterise on co quo 3. Appareil d'alimentation en feuilles
solon la re-  5o    lesdits moyens (8) de support de feuilles vendication
2,                                       comprennent une plaque
translatable (8) d'em- caracterise on ce quo
pilage de feuilles sur laquelle les feulleos (P) lesdits moyens (15)
empOchant une dou-           peuvent 8tre empil6es et des moyens (9) de ble
alimentation ont une surface a haut coeffi-      rappel destines a rappeler
ladite plaque (8) cient de frottement et faisant face audit trajet  5s
d'empilage de fouilles vers lesdits moyens (2) d'alimentation en feuilles.
d'alimentation en feuilles pour pousser lea feuilles (P) empilees sur
lesdites plaques (8) d'empilage de feuillos contre lesdits moyens 14    27
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entre lesdits moyens rotatifs (2) de (4) de suppression de la pression
d'alimenta-        transport et ledit element (6) de frottement. tion en
feuilles separant les feuilles (P) empi- Ides sur ladite plaque (8)
d'empilage de feull-  13. Appareil d'alimentation on feuilles selon la re-
les desdits moyens (2) d'alimentation en feuil-   5  vendication 12, les
contre une force de rappel desdits moyens            caractdris4 en co quo
de rappel (9).                                          ledit 4l6ment de
frottement comprend un patin (6) de separation presentant une surface 9.
Appareil d'alimentation en feuilles salon la re-      ayant un coefficient
de frottement elev6 et vendication 8,                               10
destin6e a 8tre appliqu6e contre la fouille (P), caractdris4 en ce quo
ledit patin (6) de separation dtant pousse lesdits moyens (2)
d'alimentation en feuil-      contre lesdits moyens rotatifs (2) de
transport les comprennent un element rotatif (2) destine       par un
6l6ment 6lastique (7). & sortir les feuilles (P) sous l'effet de sa rota-
tion, et lesdits moyens (4) de suppression de   i6  14. Appareil
d'alimentation en fouilles solon la re- la pression d'alimentation on
feuilles compren-      vendication 12, nent des moyens & came (4) relids
auxdits                caracterise en ce quo elements rotatifs (2) et
destinds a eloigner             ledit element de frottement comprend un
ladite plaque (8) d'empilage de fouiloes dudit       element rotatif mis on
rotation dans un sons element rotatif (2) on reponse a la rotation   20
oppose a un sons d'avance des fouillos, ledit dudit element rotatif (2).
element rotatif ramenant les feuilles autres quo la feuille on contact avec
lesdits moyens rota- 10. Appareil d'alimentation en fouilles solon la re-
tifs (2) de transport vers lesdits moyens (8) de vendication 8,
support de feuilles. caract~ris4 en ce quo                    25 lesdits
moyens (15) emp8chant une dou-        15. Appareil d'alimentation en
feuilles solon la re- ble alimentation sont supportes de fagon pivo-
vendication 12, tante afin qu'une extremit6 de ces moyens
caracterise on ce quo puisse faire saillie dans ledit trajet d'alimenta-
lesdits moyens rotatifs (2) de transport ser- tion en feuilles on r6ponse
au mouvement de   30     vent aussi desdits moyens (2) d'alimentation
separation entre lesdits moyens (2) d'alimenta-      on feuilles pour faire
sortir les fouillos empilees tion en feuilles et ladite plaque (8)
d'empilage     sur lesdits moyens (8) de support de feuilles. de feuilles.
16. Appareil d'alimentation en fouillos selon la re- 11. Apparoil
d'alimentation en feuilles solon la re-   35  vendication 12, vendication
4,                                           caracterise en ce quo 



caracterise en ce quo                                lesdits moyens (4) de
suppression de la la pression de separation desdits moyens         pression
de separation suppriment la pression (6) de separation est supprimee par
lesdits          de separation on separant ledit element (6) de moyens (4)
de suppression de pression de   40        frottement desdits moyens
rotatifs (2) de trans- separation apres quo les feuilles ont ete sepa-
port. rees par lesdits moyen (6) de separation, et lesdits moyens (15)
empfchant une double         17. Appareil d'alimentation en feuilles solon
la re- alimentation sont insdrds dans ledit trajet d'ali-   vendication 16,
mentation en feuilles en reponse a l'op6ration   45      caracterise en ce
quo de suppression de la pression de separation,             Iosdits moyens
de suppression de la pres- emp8chant ainsi la double alimentation des
sion de sdparation comprennent des moyens A feuilles.
came (4) relies auxdits moyens rotatifs (2) de transport et destines A
eloigner ledit dl6ment 12. Appareil d'alimentation en fouilles solon la re-
so  (6) de frottement desdits moyens rotatifs (2) de vendication 4,
transport. caracterise en ce quo lesdits moyens (6) de separation par frot-
18. Appareil d'alimentation en feuilles salon la re- tement comprennent des
moyens rotatifs (2)           vendication 11, de transport destines &
transporter la feuille  5s       caracterise on co quo (P), et un 6lement
(6) de frottement destine a           lesdits moyens (15) emp~chant une
dou- 8tre pousse contre lesdits moyens rotatifs (2)       ble alimentation
comportent un patin (15) de de transport, les feuilles (P) etant separees
une    frottement ayant un coefficient de frottement 15    29
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L   M   S * elev6 et faisant face audit trajet d'alimentation  23. Appareil
d'alimentation en feuilles solon la re- en fouilles.
vendication 22, caracterisd en ce quo 19. Appareil d'alimentation on
feuilles solon la re-        lesdits moyens (15) emp8chant une dou-
vendication 18,                              5       ble alimentation sont
supportes de fagon pivo- caracterise en ce quo
tante afin qu'une premibre extrdmit6 de ces ledit patin (15) de frottement
prdsente une      moyens puisse faire saillie dans ledit trajet surface
epaul6e contre laquelle la fouille (P)       d'alimentation en feuilles on
rdponse au mou- est appliqude.                                       vement
de separation entre lesdits moyons (2) 10      d'alimentation en feullos et
ladite plaque (8) 20. Appareil d'alimentation en fouilles solon la re-
d'empilage de feuilles. vendication 12, caracterise en ce quo
24. Appareil d'alimentation en foullos solon la re- lesdits moyons (8) de
support de fouilles        vendication 23, dans lequel lesdits moyens
comprennent une plaque mobile (8) d'empila-  -1      (15) empechant une
double alimentation sont ge de fouilles sur laquelle les feuilles (P) peu-
pourvus, & ladite premibre extrdmit6, d'un pa- vent tre empilees, et des
moyens de rappel          tin (15) de frottement ayant un coefficient de
(9) destines a rappoler ladite plaque (8) d'em-      frottement eleve.
pilage de fouilles vers lesdits moyens (2) d'ali- mentation on fouilles
pour pousser les fouilles   20   25. Appareil d'alimentation en fouilles
solon la re- (P) empilees sur ladite plaque (8) d'empilage
vendication 1, 2, 4, 6, 12, 13 et 15, de feuilles contre lesdits moyens (2)
d'alimen-          caracteris4 en ce quo tation en feuilles, et lesdits
moyens de sup-            lesdits moyons (6) de separation agissent
pression de la contre-tension comprennent des        sur les feuilles (P)
dans une position ddcal6e moyens (4) de suppression de la pression   26
vers un bord lateral de la feuille (P), lesdits d'alimentation en feuilles
destines a supprimer      moyens (12, 40, 41, 57) de transport dtant une
pression d'alimentation on feuilles entre        disposes en aval desdits
moyens (6) de sepa- lesdits moyens (2) d'alimentation en feuilles et
ration et presentant une surface (42) de refe- les feuillos (P) empilees
sur ladite plaque (8)      rence contre laquelle un bord latdral de la
d'empilage de fouilles on separant et eloignant  3o  feuille (P) porte en
glissant, et qui guide la ladite plaque d'empilage de fouillos desdits
feuille (P), et des moyens (40, 41) d'avance en moyens d'alimentation en
feuilles contre une         biais pour transporter la feuille (P) afin de
force de rappel desdits moyens (9) de rappel.        I'amener en but6e
contre ladite surface de 



rEf~rence. 21. Appareil d'alimentation en fouillos solon la re-   35
vendication 20,                                  26. Appareil
d'alimentation on fouillos solon la re- caracterise on ce quo
vendication 25, lesdits moyens (4) de separation compren-
caracterise en ce quo nent des moyens A came (4) relies auxdits
lesdits moyens (2) d'alimentation en feuil- moyons (2) d'alimentation on
fouillos at desti-  40  les comprennent un rouleau (2) d'alimentation n6s &
Eloigner ladite plaque (8) d'empilage de       en feuilles relid a un arbre
d'entratnement (1) feuilles desdits moyens (2) d'alimentation en
supporte de fagon & pouvoir tourner par un feuilles en  reponse a la
rotation desdits           biti lateral de l'appareil d'alimentation en
feuil- moyens (2) d'alimentation en feuilles.               les. 46 22.
Appareil d'alimentation en fouillos solon la re-  27. Appareil
d'alimentation en feuilles solon la re- vendication 20,
vendication 26, caractdrise en ce quo
caracterisd en co quo lesdits moyens de suppression de la pres-
lesdits moyons (40, 41) d'avance en biais sion de sEparation comprennent
des moyens   50       comprennent un rouleau (40) de transport pour
d'engagement pouvant etre engages par ladite         faire avancer la
feuille (P) dans un sons plaque (8) d'empilage de feuilles, ledit element
d'avance de feuilles, et un rouleau (41) d'avan- (6) de frottement etant
separe desdits moyens        ce en biais pousse contre ledit rouleau (40)
de rotatifs (2) de transport on rdponse au mouve-       transport et
destine a faire avancer la feuille ment de separation de ladite plaque (8)
d'em-   55   obliquement vers ladite surface (42) de refe- pilage de
feuillos effectue par lesdits moyons       rence. d'engagement. 16    31
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Systbme de formation d'images, comportant: un apparell d'alimentation en
feuilles selon lune quelconque des revendications 1 a 27; et des moyens de
formation damage desti-   5 nds & former une image sur la feuille (P)
avanc6e par ledit appareil d'alimentation en feuilles. 10 15 20 25 30 35 40
45 50 55 17    


