EP 0 578 143 A1

E Patent Offi
0 uropean Faten o @ Publication number: 0 578 143 A1

Office européen des brevets

EUROPEAN PATENT APPLICATION

Application number: 93110560.5 @ Int. c15: B65H 3/06, B65H 3/56

Date of filing: 02.07.93

® | ® ® 6

Priority: 08.07.92 JP 181169/92 @ Applicant: KONICA CORPORATION
26-2, Nishishinjuku 1-chome,
Date of publication of application: Shinjuku-ku
12.01.94 Bulletin 94/02 Tokyo 160(JP)
Designated Contracting States: @ Inventor: Fukuda, Akira, c/o Konica
DE FR GB IT NL Corporation

2970 Ishikawa-cho
Hachioji-shi, Tokyo(JP)

Representative: Tiirk, Gille, Hrabal, Leifert
Brucknerstrasse 20
D-40593 Diisseldorf (DE)

) Paper feeding device.

@ A paper feeding apparatus includes a rotatable FIG. 1

member (5) having an arcuate portion. The rotatable

member (5) is associated with the pile of papers so 5b 5a
that the arcuate portion comes in contact with the

uppermost paper and moves it with the rotation of

the rotatable member. The arcuate portion includes

a second arcuate portion (5b) arranged to follow a

first arcuate portion (5a) in relation to a rotating N
direction of the rotatable member. The second ar-
cuate portion having a shorter arm length and a
longer arc length in comparison with the first arcuate
portion.
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BACKGROUND OF THE INVENTION

The present invention relates to a paper feed-
ing device used for a copier or printer that feeds
the uppermost paper of a paper stack one by one.

The paper feeding device constituted in the
following manner is widely used: stacked papers on
a tray that are pushed upward by a spring are
engaged with separation claws; each time a semi-
circular feeding roller is rotated by one revolution,
an arcuate portion of the feeding roller is contacted
with the upper surface of an uppermost paper of
the paper stack, so that the uppermost paper is
disengaged from the separation claws; and the
paper is sent to a pair of conveyance rollers. The
arcuate portion of the semicircular feeding roller of
the paper feeding device is formed from a single
arc.

In the paper feeding device described above, a
problem of double feeding occurs, in which a plu-
rality of papers are sent out to the conveyance
rollers when the feeding roller is rotated by one
revolution. The present invention has been
achieved to solve the problem described above. It
is an object of the present invention to provide a
paper feeding device in which only the uppermost
paper is sent to a pair of conveyance rollers from a
paper stack when the conveyance roller is rotated
by one revolution.

SUMMARY OF THE INVENTION

The present invention is to provide a paper
feeding device characterized in that: stacked pa-
pers on a tray pushed upward by a spring are
engaged with separation claws; each time a semi-
circular feeding roller is rotated by one revolution,
an arcuate portion of the feeding roller is contacted
with the upper surface of an uppermost paper of
the paper stack, so that the uppermost paper is
disengaged from the separation claws; and the
paper is sent to a pair of conveyance rollers,
wherein the arcuate portion of the feeding roller
includes a large diameter arcuate portion, the arc
length of which is short, and a small diameter
arcuate portion that comes into contact with the
upper surface of the stacked paper after the large
diameter arcuate portion has come into contact.

That is, according to the paper feeding roller of
the present invention, double feeding can be pre-
vented in the following manner: first, the large
diameter arcuate portion, the arc length of which is
short, comes into contact with the upper surface of
a stacked paper with relatively high pressure at
high speed, so that the uppermost paper is dis-
engaged from the separation claws; and then the
small diameter arcuate portion comes into contact
with the upper surface of the stacked paper with
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relatively low pressure at low speed, so that the
paper disengaged from the separation claws is sent
to a pair of conveyance rollers.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view showing an example of
the paper feeding device of the present inven-
tion; and

Fig. 2 is a partial perspective view showing an
example of the feeding roller of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to the attached drawings, an
example of the present invention will be explained
as follows.

Fig. 1 is a sectional view showing an example
of the paper feeding device of the present inven-
tion, and Fig. 2 is a partial perspective view show-
ing an example of the feeding roller of the inven-
tion.

In Fig. 1, numeral 1 is a paper feeding cas-
sette, numeral 2 is a tray, the left end of which is
pushed upward by a spring 3, P represents
stacked papers on the tray 2, numeral 4 represents
separation claws mounted on the paper feeding
cassette 1 wherein the separation claws 4 are
engaged with the upper surface on both sides of
stacked paper P so that the ascent of stacked
paper P pushed upward by the spring 3 can be
restricted, numeral 5 is a semicircular feeding roller
supported by a shaft 6 in such a manner that it can
be located in an appropriate position on the shaft
wherein the semicircular feeding roller is rotated by
one revolution in the arrowed direction, and nu-
meral 7 is a pair of conveyance rollers rotated in
the arrowed direction.

The separation claw 4 is held so that it can be
vertically moved. It moves upward together with the
stacked papers P by the pushing force of the
spring 3, and stops at a predetermined upper limit
when it comes into contact with a stopper. While
the stacked papers P stop at this upper limit posi-
tion, the uppermost paper of the paper stack P is
pushed by the separation claw 4 due to the action
of the pushing force.

When the stacked papers P are pushed down-
ward by the pushing-down roller 5, the separation
claw 4 is released from the spring force. Then, the
separation claw 4 is lowered by its own weight, and
stops on the uppermost surface of the stacked
papers P.

When the feeding roller 5 is rotated by the
shaft 6 by one revolution in Fig. 1, the large diam-
eter arcuate portion 5a, the arc length of which is
short, comes into contact with the upper surface of
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stacked paper P with relatively high pressure at
high speed proportional to the diameter, and the
stacked papers P are pushed downward against
the spring force. As a result of the foregoing, the
uppermost surface of the stacked papers P is not
pushed against the separation claw 4 when it is
separated from the paper stack P. Under the above
condition, the uppermost paper is moved forward
when the large diameter arcuate portion 5a is rotat-
ed, so that the uppermost paper is disengaged
from the separation claws 4. Then the small diam-
eter portion 5b comes into contact with the upper
surface of paper P with low pressure at low speed
proportional to the diameter so that the movable
uppermost paper disengaged from the separation
claws 4 is sent to the pair of conveyance rollers 7.
Then, the paper is successively sent to the left by
the conveyance rollers 7. Therefore, after the ftrail-
ing end of the paper has passed through a position
where the separation claw 4 is located, the next
paper P can be positively sent out from the paper
stack when the conveyance roller 5 is further rotat-
ed by one revolution.

As shown in Fig. 2, grooves 5c are provided in
the small diameter arcuate portion 5b on the feed-
ing roller 5, wherein the grooves 5c¢ are formed in
the axial direction of the feeding roller 5, so that
the drive force given to a paper can be increased.
A resilient engagement arm 5d is provided in a
square hole of the paper feeding roller 5 on the
upper side of the square hole, wherein the resilient
engagement arm 5d is formed in parallel with the
shaft 6. A hook portion is formed at the end of the
resilient engagement arm 5d and engaged with a
groove formed on the shaft 6 so that the feeding
roller 5 can be fixed in a predetermined position on
the shaft 6.

The paper feeding roller 5 constituted in the
manner described above can be made of resin by
means of molding, however, the present invention
is not limited to the specific paper feeding roller. It
is preferable that the surfaces of the large diameter
arcuate portion 5a and the small diameter arcuate
portion 5b are made of a material, the coefficient of
friction of which is high when it comes into contact
with a paper. The aforementioned effect can be
sufficiently provided when the paper feeding roller
5 is constituted in the following manner, depending
on the resilience of the spring 3; for example, the
radius of the large diameter arcuate portion 5a is
set at 20 mm; the radius of the small diameter
arcuate portion 5b is set at a value smaller than
that of the large diameter arcuate portion 5a by 10
fo 20 %; and the length of the arc of the large
diameter arcuate portion 5a is set at several mil-
limeter. However, it should be understood that the
size of the feeding roller of the present invention is
not limited to the specific value.
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According to the paper feeding device of the
present invention, the following remarkable effect
can be provided: an uppermost paper on a paper
stack can be positively sent out one by one, so that
double feeding can be prevented.

Claims

1. An apparatus for feeding a paper from a pile of
papers, comprising:

a tray including

a floor plate on which the pile of papers
are stacked,

a bias member to push the pile of papers
on the floor plate upwardly, and

a claw member to come in engagement
with a leading edge of the uppermost paper in
the pile of papers;

a rotatable member having an arcuate por-
tion, the rotatable member arranged to asso-
ciate with the pile of papers so that the arcuate
portion comes in contact with the uppermost
paper and moves it with the rotation of the
rotatable member;

the arcuate portion including

a first arcuate portion having a first arm
length corresponding to a distance between a
periphery surface thereof and the rotation cen-
ter of the rotatable member and a first arc
length, and

a second arcuate portion arranged to fol-
low the first arcuate portion in relation to a
rotating direction of the rotatable member, the
second arcuate portion having a second arm
length shorter than the first arm length and a
second arc length longer than the first arc
length so that the first arcuate portion deflects
the leading edge of the uppermost paper so as
to release it from the engagement with the
claw member and the second arcuate deliver
the uppermost paper from the tray.

2. The apparatus of claim 1, wherein the periph-
ery surface of the second arcuate portion is
provided with a plurality of groove in the axial
direction.

3. The apparatus of claim 1, wherein the arm
length of the second arcuate portion is smaller
1.1 to 1.2 times than that of the first arcuate
portion.
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