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1
AUTOMATIC ORIGINAL FEEDING DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to an automatic original
feeding device adapted to be positioned 1n a copying
machine, and the like. More particularly the present inven-

fion relates to an automatic original feeding device capable
of detecting whether a plurality of originals have been
mistakenly fed together 1n an overlapped state and are thus
inhibiting an original feeding operation. If the overlapped
state of the originals 1s detected, the jamming of the originals
1s avoided.

As shown 1n FIG. 1, a conventional automatic original
feeding device used 1n copying machines and the like
comprises an accommodation unit 2 for accommodating a
plurality of original sheets 1 1n a stacked state, an original
feed loader 4 for feeding the originals 1 one by one from the
accommodation unit 2 to a reading unit 3 on which an 1mage
on the original i1s read 1n response to a data reading
command, and an original discharge loader 5 for discharging
the original 1 whose 1mage has been read at the reading unit

3.

A detection switch 6 1s provided with the accommodation
unit 2 to detect the presence of the originals in the accom-
modation unit 2. A detection switch 7 1s provided with the
original feed loader 4 to determine the amount of feeding
required for locating the whole original 1 at the reading unit
3. In other words, by detecting a leading edge or a trailing,
edge of the original 1 by the detection switch 7, it becomes
possible to determine the amount of feeding required for
locating the whole original 1 at the reading unit 3, 1n
accordance with the feeding speed of the original 1 as well
as the distance from the detection switch 7 to the reading
unit 3. Further, a detection switch 8 1s provided with the
original discharge loader 5 to detect whether the original 1
1s completely discharged from the reading unit 3.

Next, a feeding operation executed by the conventional
device arranged as described above will be described with
reference to a flowchart shown in FIG. 2.

First, 1n step S1, when the detection switch 6 detects that
at least one original 1 1s contained in the accommodation
unit 2, (i.e., the detection switch 6 is turned on), a pulse
motor (not shown) is rotated by a predetermined amount in
step S2 to cause the original 1 to be fed to the original feed
loader 4. The original 1 1s then fed to the reading unit 3 by
the rotation of the original feed loader 4.

Thereafter, 1n step S4, 1t 1s determined whether the
detection switch 7 1s turned off or not. When 1t 1s determined
that the detection switch 7 1s turned off, (i.e., after the
trailing edge of the original 1s passed through the position at
which the detection switch 7 is located), the flow goes to step
5, where the original 1 1s completely fed mnto the reading unit
3 by driving the original feed loader 4 by another predeter-
mined amount of feeding.

When the origimal 1 has been fed into the reading unit 3,
a scanner (not shown) is operated to read the image on the
original 1 1n step S6. When the 1mage on the original 1 has
been read, the pulse motor (not shown) is driven to discharge

the read original 1 by the original discharge loader 5 1n step
S7.

Thereafter, the flow goes to step S8, where 1t 1s deter-
mined whether the detection switch 8 1s turned off. When 1t
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is determined that the detection switch 8 is turned off, (i.e.,
the trailing edge of the original 1 1s passed through the
position at which the detection switch 8 1s located), the pulse
motor 1s rotated, 1 step S9, and the whole original 1 1is
completely led to the desired position, for example, at which
a discharge tray 1s provided. In other words, 1t 1s possible to
determine an amount of feeding required for feeding the
whole original 1 to the desired position by detecting the
passing of the trailing edge of the original 1 through the
position at which the detection switch 8 1s located.

Nevertheless, 1n the above arranged conventional auto-
matic original feeding device, since the pulse motor 1s driven
to feed the original toward the reading unit 3 when the
detection switch 6 detects the presence of the original 1, a
new original 1s fed to the reading unit 3 from the accom-
modation unit 2 1n response to a feeding command even 1f
an original sheet has been mistakenly fed to the position of
the detection switch 7 by means of, for example, an unde-
sirable vibration of the accommodation unit 2 or the like.
Thus, the originals may be fed together 1n an overlapped
state 1nto the reading unit 3, and further, the next original 1s
fed 1nto the reading unit 3 regardless of whether the plurality
of originals fed together still remain at the reading unit 3.
This often causes jams of the originals.

SUMMARY OF THE INVENTION

It 1s therefore an object of the mvention to provide an
improved automatic original feeding device capable of
detecting whether a plurality of originals have been mistak-
enly fed 1mn an overlapped state or not and inhibiting an
original feeding operation if 1t 1s detected that the plurality
of originals have been fed.

For this purpose, according to the present invention, there
1s provided a sheet feeding device for feeding a plurality of
cut-type sheets having been stacked 1n an accommodating
member one by one, toward a predetermined position 1n
response to a predetermined signal to be applied to the sheet
feeding device . The sheet feeding device comprises:

a first feeding mechanism for feeding stacked sheets to
another predetermined position 1n response to a predeter-
mined signal;

a second feeding mechanism for feeding the sheet having
been fed by the first feeding mechanism to a predetermined
position after a feeding operation 1s executed by the first
feeding mechanism; and

a controlling mechanism for controlling the first feeding
mechanism so as not to be operated during a feeding

operation executed by the second feeding mechanism.

With the above arranged automatic original feeding
device, 1t becomes possible to inhibit the original feeding
operation when the originals have been mistakenly fed even
if the feeding command was given, and thus, the jam of the
originals can be prevented.

DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

FIG. 1 1s a schematic arrangement of a conventional
automatic original feeding device;

FIG. 2 1s a flowchart showing the operating sequence of
a conventional automatic original feeding device thereof;

FIG. 3 1s an overall arrangement of an embodiment of an

automatic original feeding device according to the present
imvention; and

FIG. 4 1s a flowchart showing the operating sequence of
the automatic original feeding device shown in FIG. 3.
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DESCRIPTION OF THE EMBODIMENTS

An embodiment of the present invention will be described
below with reference to the drawings.

FIG. 3 1s an overall arrangement of an embodiment of an
automatic original feeding device according to the present
invention.

Similarly to that shown 1n FIG. 1, the automatic original
feeding device shown by the present embodiment comprises
an original accommodation unit 2, an original reading unit
3, an original feeding loader 4, an original discharge loader
5, and detection switches 6, 7 and 8 provided with the
respective units.

Designated at 10 1s a control unit for controlling the whole
automatic original feeding device according to the present

invention, which comprises, for example, a microcomputer,
and the like 1n this embodiment.

The control unit 10 comprises a CPU (Central Processing
Unit) 11 for managing and controlling the whole device A
ROM (Read Only Memory) 12 is provided having stored
therein a processing program for feeding and discharging the
originals 1, a processing program for reading the 1mage on
the original 1 which is located at the reading unit 3, and the
like. A RAM (Random Access Memory) 13 temporarily
stores the result of the arithmetic operation etfected by the
CPU and other data. An mput interftace 14 which transmits
a feeding command from an t external device, a switch
provided 1n the automatic original feeding device and the
like, and an output interface 15 are interconnected to the

CPU 11 through a bus 16.

On the reading unit 3, a feeding belt 35 1s provided 1n
order to feed the original 1 at the desired position on the
reading unit 3, (i.e., the original 1 having been traveled by
the original feeding loader 4 1s further fed to the desired
position by the feeding belt 35 which 1s driven by a pair of
feeding rollers 30, 30). The scanner 36, for reading the data
having been represented on the original, 1s provided below
the reading unit 3. The reading unit 3 includes a transparent
plate on which the original 1 1s to be located so that the light
from the scanner reaches the surface of the original. The
surface of the original 1s scanned by light from the scanner,
and the reflected light on surface 1s read as the data.

The driving force from the pulse motor 17 1s transmitted
toward either the original feeding loader 4 or the original
discharge loader 5 and the pair of feeding rollers 30, 30
through a drive force transmission mechanism, for example,
a so-called one-way clutch. In other words, the original
feeding loader 4 1s driven to rotate as indicated by an arrow
“A” only when the pulse motor 17 1s forwardly rotated,
while the feeding belt 35 as well as the original discharge
loader § are driven to rotate as respectively indicated by
arrows “B” and “C” only when the pulse motor 17 1s
reversely rotated.

The respective detection switches 6, 7, and 8 are respec-
fively arranged to be ON-operated when they detect the
original 1 and are connected to the mput interface 14. The
output interface 15 1s connected through a drive circuit 18 to
a pulse motor 17, which drives the original feeding loader 4
and the original discharge loader 5.

Next, the operation of the present embodiment arranged

as explained above will be described below with reference
to a flowchart shown 1 FIG. 4.

After a program 1s started by means of an imitializing
operation of the control unit 10, 1t 1s determined 1n step S12
whether the detection switch 6 1s turned on by the original
1 (1.e., at least one original 1 is contained in the accommo-
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dation unit 2). If the detection switch 6 is determined to be
turned on, 1n step S13, 1t 1s then determined whether the
detection switch 7 1s turned on. If 1t 1s determined that the
detection switch 7 1s turned on 1n step S13, an alarm such as
a buzzer, light emitting diode and the like 1s driven 1n step
S30 for indicating that an original has been mistakenly fed
to the position at which the detection switch 7 1s located. In
FIG. 3, the alarm 1s represented as a display 10-1 for visually
indicating that the above-described mistake has occurred.
When the original 1 has been located at the detection switch
7, an amount of feeding from the accommodation unit 2 to

the feeding roller 30, described later, can not be controlled.

If 1t 1s determined that the detection switch 7 1s turned off
in step S13, and a feeding command 1s awaited 1n step
S13-1. The feeding command 1s applied, as shown 1n FIG.
3, to the CPU 11 through the input mterface 14 from either
a not shown switch or an external device to be electrically
connected to the automatic original feeding device.

When 1t 1s determined that the feeding command 1is
applied 1n step S13-1, the flow goes to step S14, at which the
control unit 10 controls the drive circuit 18 so as to drive the
original feeding loader 4 for feeding the original 1 having
been contained in the accommodation unit 2. The pulse
motor 17 1s forwardly driven until the leading edge of the top
sheet of the stacked originals 1n the accommodation unit 2
reaches the position at which one of the pair of feeding
rollers 30, 30, is located (i.e., the upstream side feeding
roller 30). In other words, since the distance between the one
of the feeding rollers 30 and the position from which the
original 1 1s fed by the original feeding loader 4 has been
previously determined (i.e., an amount of feeding required
for feeding the original 1 from the accommodation unit 2 to
the one of feeding rollers 30 can be determined in advance),
the leading edge 1s accurately located at the one of feeding
rollers 30 by the amount of feeding of the original 1.

Further, in step SIS, the pulse motor 17 1s started to be
reversely rotated for driving the feeding belt 35 so that the
original 1 1s fed into the reading unit 3. If a sheet has
mistakenly fallen from the accommodation unit 2 during the
feeding operation by means of the original feeding loader 4,
two sheets are fed together toward the feeding belt 35.
However, the original having been correctly fed has previ-
ously reached the feeding belt 35, so that only this sheet 1s
fed by the feeding belt 35 since the original feeding loader
4 1s not rotated when the feeding belt 35 1s driven. Further,
if a sheet has mistakenly fallen from the accommodation
unit 2 when the feeding operation by means of the original
feeding loader 4 1s finished and the feeding operation by
means of the feeding belt 35 1s started, the fallen sheet 1s not
fed since the original feeding loader 4 1s not rotated.

Thereafter, 1n step S16, 1t 1s determined whether the
detection switch 7 1s turned off by detecting a passing of the
trailing edge of the original being fed by means of the
feeding belt 35. When the trailing edge of the origimal 1s
passed through the position at which the detection switch 7
1s located, the tlow goes to step S17 and the feeding belt 35
1s further driven in another predetermined amount and the
original 1s completely fed into the reading unit 3, the feeding
operation 1s stopped and the original 1 1s located at the
desired position at which the reading operation 1s executed.
The predetermined amount at the step S17 1s measured by a
counting operation, executed by the CPU 11, of pulses
arranged to be generated as the pulse motor 17 1s rotated. For
example, a disk plate, not shown, having a plurality of slits
cach radially extending from the rotary center thercof is
arranged 1n such a manner that 1t 1s synchronously rotated
with the step motor 17. Further, an encoder comprising a
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pair of light transmitting and light receiving elements,
between which the disk plate 1s located, are provided, so that
a plurality of pulses, corresponding to an amount of rotation
of the pulse motor, (i.e., an amount of feeding of the original
1), are generated by the encoder, and the number of pulses
1s compared with a predetermined value, corresponding to
the desired amount of feeding of the original, previously
stored 1n the ROM 12. Therefore, it becomes possible to feed
the original 1 by the desired amount.

After the original 1 has been fed to the reading unit 3, the
scanner 36 1s operated to read an 1mage on the original
having been fed into the reading unit 3 1n step S18. Further,
the pulse motor 17 1s reversely driven again to rotate the
original discharge loader § as well as the feeding belt 35 to
discharge the original 1 from the reading unit 3 in step S19.
In this embodiment, the original discharge roller 5 and the
feeding belt 35 are simultancously driven as shown in FIG.
3, however, the feeding belt 35 and the original discharge
roller 5 can be separately driven.

Thereafter, in step S20, 1t 1s determined whether the
detection switch 8 1s turned on or not by detecting the
presence ol the ftrailing edge of the original 1. If 1t 1s
determined that the detection switch 8 1s turned off i1n step
S20, the pulse motor 17 1s driven to rotate for further feeding
the original 1 by another predetermined amount required for
feeding the original 1 to the desired position, for example, a
position at which the discharge tray, not shown, 1s provided
in step S21. The predetermined amount at the step S21 1s
measured by another counting operation, executed by the
CPU 11 and the above described encoder to be synchro-
nously operated for generating the pulses as the step motor
17 1s rotated. In step S22, it 1s determined whether the
detection switch 7 1s turned on. After the original 1 has been
accurately fed by the predetermined amount 1n step S21, the
detection switch 7 1s definitely turned off. If 1t 1s determined,
in step S22, that the detection switch 7 1s turned on, the flows
ogoes to step S30 on the assumption that trouble such as a jam
has been occurred.

According to the above-described embodiment, if an
original has mistakenly fallen from the accommodation unit
by means of, for example, an undesirable vibration thereof
as the previous original 1s fed, the fallen original 1s pre-
vented from being fed to the reading unit together with the
previous one. Therefore, the problem of a jam caused by two
originals being fed together can be avoided.

The present disclosure relates to subject matter contained
in Japanese patent application No. 01-289675 (filed on Nov.
6, 1989) which is expressly incorporated herein by reference
in its entirety.

What 1s claimed 1s:

1. A sheet feeding device for feeding a plurality of
cut-type sheets, having been stacked 1in an accommodating
member, one by one towards a predetermined position, said
sheet feeding device further comprising:

a sensor for detecting the presence of a sheet at an
upstream side of said predetermined position;

first feeding means for feeding individual cut sheets of
said plurality of stacked sheets to another predeter-
mined position when said sensor detects the absence of
a sheet;

second feeding means for feeding the sheet, having been
fed by said first feeding means, towards said predeter-
mined position after a feeding operation executed by
said first feeding means and while said sensor detects
the presence of the sheet, said second feeding means
further feeding the sheet by a predetermined amount to
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said predetermined position after said sensor detects the
absence of the sheet; and

controlling means for controlling said first feeding means
so as not to be operated during a feeding operation
executed by said second feeding means.

2. The sheet feeding device according to claim 1, which
further comprises sheet detecting means for detecting the
presence of a sheet in said accommodating member, and
indication means for indicating a predetermined indication
in case the presence of a sheet 1s detected by said sensor
before said first feeding means executes a feeding operation.

3. The sheet feeding device according to claim 1, wherein
said first feeding means comprises a loader member
arranged to be driven to rotate by means of a predetermined
drive source.

4. The sheet feeding device according to claim 3, wherein
said drive source comprises a step motor.

5. The sheet feeding device according to claim 1, wherein
said sheets are originals on which an 1mage data to be read
are respectively represented, and which further comprises
data reading means located at said predetermined position

for reading the data on each of said originals,

whereby each of said originals are fed by said first feeding
means and said second feeding means to said prede-
termined position at which the image data are to be read
[by said first feeding means and said second feeding
means].
6. An original feeding device, adapted to be positioned 1n
a device 1including at least a data reading unit for reading an
image data having been represented on a surface of each of
originals, comprising accommodating means for accommo-
dating a plurality of cut-type originals 1n a stacked state, said
original feeding device further comprising:

a sensor provided at an upstream side of said data reading
unit for detecting the presence of an original;

first feeding means for feeding the original, having been
accommodated 1n said accommodating means, to a
predetermined position one by one when said sensor
detects the absence of an original;

second feeding means for feeding the sheet, having been
fed by said first feeding means towards said data
reading unit, after a feeding operation executed by said
first feeding means, while said sensor detects a pres-
ence of an original, said second feeding means further
feeding the original by a predetermined amount to said
data reading unit after said sensor detects the absence
of the original; and

controlling means for controlling said first feeding means
so as not to be operated during a feeding operation
executed by said second feeding means.

7. A sheet feeding process utilizing cut-type sheets
arranged to be accommodated 1n a stacked state within a
predetermined case member and to be fed along a predeter-
mined feeding path one by one from said case member 1n
response to a predetermined signal applied from a predeter-
mined device, said sheet feeding process further comprising:

feeding the sheet to a predetermined position located at a
downstream side of said predetermined case member;

feeding the sheet towards another predetermined position
located at a downstream side of said predetermined
position without a feeding operation from said prede-
termined case member to said predetermined position;
and

further feeding the sheet to said another predetermined
position after a sensor provided at an upstream side of
said another predetermined position detects the trailing
edge of the sheet.
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8. The sheet feeding process according to claim 7,
wherein said sheets comprise originals respectively having
image data to be read, wherein said predetermined signal
comprises an original feeding command, and wherein a data
reading unit for reading the data 1s located at said another
predetermined position.

9. A sheet feeding device for sequentially feeding a
plurality of cut-type sheets, stacked in an accommodating
member, towards a predetermined position, said sheet feed-
ing device comprising.

a sensor for detecting the presence of a sheet at an

upstream side of said predetermined position;

first feeding means for feeding one of said plurality of

stacked sheets by a fixed amount, from said accommo-
dating member to a designated position which is
located upstream of said predetermined position,
wherein said sensor detects the presence of a prede-
termined sheet when said predetermined sheet is
located at said designated position;

second feeding means for feeding said predetermined
sheet, which has been fed by said first feeding means,
away from said designated position; and

control means for controlling said second feeding means
to continue feeding said predetermined sheet while said
sensor detects the presence of a sheet, wherein said
control means controls said second feeding means to
feed said predetermined sheet by a predetermined
amount, so that said predetermined sheet is located at
said predetermined posttion after said sensor has
detected the absence of a sheet, and for conitrolling said
first feeding means so as not to be operated during a
feeding operation executed by said second feeding
means.

10. The sheet feeding device of claim 9, said predeter-
mined sheet 1s a single sheet fed from said accommodating
member:

11. The sheet feeding device of claim 9, said predeter-
mined sheet 1s a first sheet of two sheets fed together from
said accommodating member.

12. The sheet feeding device according to claim 9, further
comprising sheet detecting means for detecting the presence
of a sheet in said accommodation member, and means for
indicating the presence of a sheet by said sensor before said
first feeding means executes a feeding operation.

13. The sheet feeding device according to claim 9,
wherein said first feeding means comprises a loader member
arranged to be driven to rotate by means of a predetermined
drive source.

14. The sheet feeding device according to claim 13,
wherein said drive source comprises a step motor:

15. The sheet feeding device according to claim 9,
wherein said sheets are originals on which image data to be
read 1s provided, and further comprising data reading
means located at said predetermined position for reading
image data on each of said originals, whereby each of said
originals are fed to said predetermined position, at which
image data is to be read, by said first feeding means and said
second feeding means.

3

16. The sheet feeding device according to claim 9, said
control means comprising means for actuating an alarm in
response to said sensor detecting the presence of a sheet
after said predetermined sheet is discharged from said

s predetermined posiiion.

17. The sheet feeding device according to claim 9, said
control means comprising means for actuating an alarm in
response to said sensor detecting the presence of sheet upon
actuation of said device.

18. The sheet feeding device according to claim 9, said
control means further comprising means for enabling said
predetermined sheet to be fed by said predetermined dis-
tance and then stopped, when said sensor detects the
absence of said sheet, and for enabling said predetermined
sheet to be fed and discharged, when said sensor detects the
presence of said sheet.

19. An automatic sheet feeding device for sequentially
feeding sheet material from a supply of stacked sheets to a
processing posttion, said device comprising.

a feed loader device for pulling off one sheet at a time

from said stacked sheets and advancing said pulled off

sheet to a feed location;

feeding means, provided at said a feed location, for
feeding said sheet to said processing position;

a detection switch, arranged upstream of said feeding
means, said detection switch signaling a presence of
sheet material in a feeding path; and

means for controlling said feeding means to stop said
sheet at the processing position only if said detection
switch signals the absence of sheet material in the
feeding path, after having signalled the presence of
sheet material in the feeding path, and for controlling
said feed loader device so as not to be operated during
a feeding operation executed by said feeding means.

20. The automatic sheet feeding device according to claim
19, said sheet being fed without being stopped ar said
processing station if said detection device does not signal
the absence of sheet material in the feed path, after having
signalled the presence of sheet material in the feeding path.

21. The automatic sheet feeding device according to claim
19, comprising means for stopping said feed loader device
while said feeding means is feeding a sheet.

22. The automatic sheet feeding device according to claim
19, further comprising at least one motor for driving said
15 Jeed loader device and for driving said feeding means, and

a control unit for controlling said at least one moitor for
driving said feeder loader device if said detection swiich
signals the absence of sheet material.
23. The automatic sheet feeding device according to claim
sg 19, further comprising a feeding device, arranged down-
stream of said feeding means, for discharging said sheet
from said processing posifion.
24. The automatic sheet feeding device according to claim

23, further comprising means for providing an alarm in
ss response to said detection switch detecting the presence of

sheet material, after said sheet has been discharged by said

feeding device.
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