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Description

The present invention relates to a paper sheet
pickup apparatus for use in a paper sheet processing
apparatus for processing (e.g., selecting and stamping)
paper sheets, such as mails.

In recent years, mail processing apparatuses serv-
ing as automatic mail selecting, aligning and stamping
apparatuses have been put into practical use, which
automatically select, align, stamp and sort mails. A mail
processing apparatus comprises an automatic selecting
section for selecting standard mails, having predeter-
mined thickness and width, from a number of mails put
into the apparatus. It also comprises a buffer section for
temporarily storing the standard mails selected by the
automatic selecting section. The buffer section includes
a mail pickup apparatus which picks up a piece of mail
from the mails stored therein and supplies it to an auto-
matic reading section.

In the mail pickup apparatus, for example, while a
transfer belt is running, a piece of mail in contact with
the belt is adhered to the belt, so that mails can be
picked up one by one.

With the above conventional mail pickup apparatus,
when mail pieces are to be picked up at regular intervals
with the rear ends thereof aligned with each other so
that the distance between the rear end of every mail
piece and the front end of the subsequent mail piece
can be constant, the following method has been
employed. First, the rear end of a first picked-up mail
piece is detected by a detector, a second mail piece is
picked up, and the front end of the second mail piece is
detected, so that the distance between the first and sec-
ond mail pieces is detected. The distance is maintained
by switching the rotation rate of the transfer belt for pick-
ing up mails between a normal rate and a reduced rate.

However, in the aforementioned mail pickup appa-
ratus, to detect the front and rear ends of mail pieces, it
is necessary to pick up mail pieces so that they do not
overlap each other, resulting in the problems that the
processing speed is low and the distance between mail
pieces cannot be narrower than a fixed value. The rate
of picking up mails can be increased by increasing the
transfer rate of the transfer belt. In this case, however,
the size of the apparatus is inevitably large and the driv-
ing mechanism of the transfer belt is overloaded.

US-A-4 541 624 discloses a paper sheet pickup
apparatus in accordance with the preamble of claims 1
and 4. There, a plurality of flat articles such as post-
cards and envelopes are arranged in an upright stack
and are fed one by one to a reading and sorting section.
The flat articles are fed while keeping a short, constant
interval between the flat articles which are fed out.

An object of the present invention is to provide a
paper sheet pickup apparatus in which the rear ends of
paper sheets are aligned and the paper sheets are
picked up one by one at regular intervals, so that the
apparatus can be smaller and occupy less space as
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compared to the conventional apparatus. With the
apparatus, the load applied to the driving mechanism is
reduced, and the lifetime of the machine is increased.
Further, paper sheets can be picked up with less varia-
tion and the machine performance can be stable.

According to the present invention, there is pro-
vided a paper sheet pickup apparatus comprising the
features mentioned in claim 1 or 4.

This invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a perspective view showing a schematic
structure of a mail selecting, aligning and stamping
apparatus according to an embodiment of the
present invention;

FIG. 2 is a top view showing a schematic structure
of the mail selecting, aligning and stamping appara-
tus;

FIG. 3 is a perspective view showing a schematic
structure of a mail pickup apparatus;

FIG. 4 is a block diagram showing a schematic
structure of a mail pickup apparatus;

FIGS. 5 and 6 are flowcharts for explaining a mail
pickup operation; and

FIG. 7 is a diagram for explaining timings of trans-
ferring a plurality of pieces of mails in the mail
pickup operation.

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

The following is a description of the embodiment in
which a paper sheet pickup apparatus of the present
invention is embodied as a mail pickup apparatus incor-
porated in a mail selecting, aligning and stamping appa-
ratus.

An outline of the overall structure of the mail select-
ing, aligning and stamping apparatus will be described.
As shown in FIGS. 1 and 2, the mail selecting, aligning
and stamping apparatus comprises: a supply section 10
for supplying a number of mail pieces P of various thick-
nesses and widths to a subsequent stage; a thickness
selecting section 12 for selecting mail pieces P having a
standard thickness from all the mail piece P supplied to
the supply section 10; a width selecting section 14 for
selecting mail pieces having a standard width from the
mail pieces P having the standard thickness selected by
the thickness selecting section 12; a detecting section
22 including a stacker feeder 16 for temporarily storing
standard mail pieces P having standard thickness and
width and first and second reading sections 18 and 20
for reading information from the mail pieces P; a stamp-
ing section 24 for stamping the mail pieces P; and a
sorting and storing section 26 for sorting and storing the
mail pieces P in accordance with the information read
by the first or second reading section 18 or 20.

The mail selecting, aligning and stamping appara-
tus also comprises, in a central portion, i.e., near the
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detecting section 22, a main operation panel 28 for sup-
plying various operation instructions to the apparatus
and displaying operation modes, operation errors and
the like. It further comprises, near the connecting por-
tion between the stamping section 24 and the sorting
and storing section 26, a sub-operation panel 30 for dis-
playing operation modes, operation errors and the like.

In addition, the mail selecting, aligning and stamp-
ing apparatus includes switches (not shown), so that the
thickness selecting section 12, the width selecting sec-
tion 14 and the detecting section 22 can be activated or
stopped individually.

The structures and operations of the respective
sections of the mail selecting, aligning and stamping
apparatus will be described in detail.

As shown in FIGS. 1 and 2, the supply section 10
has a hopper 32 for collectively receiving a number of
mail pieces P and a transfer belt for transferring the mail
pieces P upward obliquely to the thickness selecting
section 12. The thickness selecting section 12 divides
the mail pieces P transferred by the transfer belt 33 into
mail pieces P of a standard thickness and mail pieces P
of non-standard thicknesses. The mail pieces P of the
standard thickness selected by the thickness selecting
section 12 are dropped onto a conveyor 34 through a
drop path (not shown). The mail pieces P of the non-
standard thicknesses are discharged to a reject section
35.

The width selecting section 14 has a stand-up con-
verting section 36 for standing the mail pieces P sup-
plied through the conveyor 34; a transfer path 38 for
transferring the mail pieces P stood up by the stand-up
converting section 36; selecting portions 40a, 40b, 40c
and 40d for selecting mail pieces P of non-standard
widths from the mail pieces P transferred through the
transfer path 38; and a direction aligning section 42 for
aligning edges of the mail pieces P in the longitudinal
and lateral directions. The mail pieces P of the non-
standard widths selected by the selecting portions 40a,
40b, 40c and 40d are discharged to a reject section
through a discharging transfer path and a shooter (not
shown). A mail piece P which includes a foreign matter
is also rejected by the width selecting section 14.

The detecting section 22 has a transfer path 44 for
transferring the standard mail pieces P selected by the
width selecting section 14 to the stacker feeder 16 serv-
ing as a first storage section. It also has an auxiliary
storage section 46 for temporarily storing the mail
pieces P transferred from the width selecting section 14,
when the stacker feeder 16 is full or a transfer defect
occurs (for example, in a case where a gap between
successive mail pieces is smaller than a preset value).
The stacker feeder 16 includes a first pickup unit 50 for
picking up, one by one, the mail pieces P stored in the
stacker feeder 16, and supplying them at regular inter-
vals through a transfer path 48 to the first reading sec-
tion 18.

A local feeder 52 is provided to store standard mail
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pieces P when the detecting section 22 is directly used
without using the supply section 10, the thickness
selecting section 12 and the width selecting section 14.
The standard mail pieces P taken out of, for example,
the auxiliary storage section 46, are put into the local
storage section 52. The local storage section 52
includes a second pickup unit 54 for picking up the
stored mail pieces P one by one, and supplying them at
regular intervals through the transfer path 48 to the first
reading section 18.

The first reading section 18 of the detecting section
22 has first to third detecting portions 56a, 56b and 56¢
to detect objects of detection (e.g., stamps, contrast
bars and classifying information) on the mail pieces P
transferred through the transfer path 48. A reversing
section 58 is provided between the first and second
reading sections 18 and 20 to reverse upside down the
mail pieces P having detection objects, which have not
been detected by the first reading section. If a detection
object is detected by the first reading section 18, the
reversing operation is not performed. Similar to the first
reading section 18, the second reading section 20 has
fourth to sixth detecting portions 60a, 60b and 60c to
detect objects of detection on the mail pieces P trans-
ferred from the reversing section 58.

The mail pieces P passed through the second read-
ing section 20 is stamped in the stamping section 24
and thereafter transferred to the sorting and storing sec-
tion 26. The sorting and storing section 26 has a plural-
ity of sorting gates 62 driven in accordance with
information read by the first or second reading section
18 or 20, and a plurality of partitions 64. The mail pieces
P, which have been subjected to the detection and
stamping processes, are sorted, for example, depend-
ing on destinations, or whether normal mail or express
mail. The sorted mail pieces are stored in the corre-
sponding partitions 64.

Referring to FIG. 3, the stacker feeder 16 includes
the first pickup unit 50 and a supply section 70 for sup-
plying to the first pickup unit 50 the mail pieces P trans-
ferred through the transfer path 44. The supply section
70 comprises a supply base 71, supply belts 73 pro-
vided in slits 72 in the supply base 71 so as to be mov-
able toward a pickup belt 78 (to be described later), a
side plate 74 stood on the supply base 71, and supply
pins 76 arranged at regular intervals in slits 75 formed in
the side plate 74 so as to be movable toward the pickup
belt 78. The mail pieces P, transferred by the supply
belts 73 and the supply pins 76 of the supply section 70,
are supplied to a pickup section 77 in a state where the
rear (lower) ends are aligned in front of the first pickup
unit 50.

More specifically, the first pickup unit 50 comprises
a pickup belt 78 extended perpendicular to the direction
in which the mail pieces P is transferred by the supply
section 70. The pickup belt 78 has a number of sets of
holes 79. One hole set has, for example, four holes, and
the sets of holes are arranged at regular intervals in the
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pickup belt 78. The pickup belt 78 is extended over a
driving roller 80 and four pinch rollers 81a, 81b, 81¢ and
81d. When the driving roller 80 is rotated by a driving
mechanism (not shown), the pickup belt 78 is moved in
a direction indicated by the arrow in FIG. 3, so that the
mail pieces P can be transferred in a predetermined
transfer direction, i.e., toward the transfer path 48. The
pickup belt 78 can be moved at a variable rate by the
aforementioned driving mechanism.

In a space surrounded by the pickup belt 78, there
is provided a main drawing section 82 drawn by a draw-
ing mechanism (not shown) so as to face the inner sur-
face of the pickup belt 78. An auxiliary drawing section
83 drawn by the drawing mechanism is arranged in an
upstream side of the pickup belt 78. The auxiliary draw-
ing section 83 is to prevent the pickup belt 78 from
simultaneously picking up two or more mail pieces P.
The auxiliary drawing section 83 has drawing holes 83a,
and a pressure detecting lever 83b, an end of which is
present in the pickup section 77 of the supply section
70. When the mail pieces P are stored in the pickup sec-
tion 77, the pressure detecting lever 83b is moved by
the pressure of the mail pieces, so that the rear end of
the pressure detecting lever 83b turns on a pressure
detector 84 of transmission type, which is arranged
behind the auxiliary drawing section 83. When the mail
pieces P are stored in the pickup section 77, the rear
end of the pressure detecting lever 83b shades light
transmitted from a light emitting element (not shown) to
a light receiving element (not shown), thereby turning
on the pressure detector 84.

A belt hole detector 85 of transmission type is pro-
vided between the pinch rollers 81¢ and 81d. The belt
hole detector 85 detects passage of a hole 79, thereby
detecting the transfer position of the pickup belt 78.
When light emitted from a light emitting element (not
shown) is guided through the hole 79 to a light receiving
element (not shown), the belt hole detector 85 is turned
on.

A side plate 86 is provided in a front side of the
main drawing section 82. Above the side plate 86, there
are provided a front end detector 87 of transmission
type for detecting the front end (upper end) of a mail
piece P picked up by the pickup belt 78 and a rear end
detector 88 of transmission type for detecting the rear
end (lower end) of the mail piece P picked up by the
pickup belt 78. The front end detector 87 is designed so
as to be turned on when light emitted from the a light
emitting element (not shown) to a light receiving ele-
ment (not shown) is shaded by the front end (upper end)
of the mail piece P. The rear end detector 88 is designed
so as to be turned on when light emitted from a light
emitting element (not shown) is guided to a light receiv-
ing element (not shown) due to the passage of the rear
end (lower end) of the mail piece P. The rear end detec-
tor 88 may be constituted by either one or a plurality of
detector elements.

The mail piece P picked up by the pickup belt 78 is
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guided to the transfer path 48 after being transmitted
through the front end detector 87 and the rear end
detector 88.

The transfer path 48 is comprised of a transfer belt
91 extended over rollers 90a and 90b and a transfer belt
93 extended over a roller 92.

A structure of the main portion of the above mail
pickup apparatus will be described with reference to the
block diagram of FIG. 4. A calculating circuit 100 calcu-
lates various timings in response to detection signals
output from the pressure detector 84, the belt hole
detector 85, the front end detector 87 and the rear end
detector 88. A mechanism controller 101 performs con-
trol in response to a calculation result output from the
calculating circuit 100. A driving mechanism 102, con-
trolled by the mechanism controller 101, drives or
moves the supply belts 73 and the supply pins 76. A
driving mechanism 103, controlled by the mechanism
controller 101, drives the pickup belt 78 at various rates
(to transfer or pick up mail pieces).

A drawing controller 104, controlled by a detection
signal output from the belt hole detector 85, controls a
drawing apparatus 105 connected to the main drawing
section 82 and the auxiliary drawing section 83. Draw-
ing operations in the main and auxiliary drawing sec-
tions 82 and 83 are performed by means of the drawing
apparatus 105.

Calculations performed by the calculating circuit
100 will now be described.

Assume that the rate function of the pickup belt 78
is u (1); the distance between a hole 79 in the pickup belt
78 for drawing a mail piece P and another hole 79 for
drawing a subsequent mail piece P is p; the transfer rate
of the transfer path 48 is v (which is a constant value,
since the transfer path moves at a constant rate); the
height of the front end detector 87 above the supply
base 71 is x; the height of the position at which the rear
end of the previous mail piece P is to be located, at the
time when the pickup operation of a next mail piece P is
started, is h; the height at which the transfer path 48
receives the mail piece P (the height of the roller 90b
above the supply base 71) is y; and the length of the
mail piece P is L.

Further, assume that the time at which the pickup
operation is started is 0; the time elapsed before the
front end of the mail piece P has passed through the
front end detector 87 is T1; the time elapsed before the
mail piece P has been transferred to the transfer section
48 is T2; and the time elapsed before the rear end of the
mail P has passed through the portion at the height h is
T3.

In this case, the pickup belt 78 moves at a constant
rate during the time between 0 and T1, whereas the
moving rate function u (t) of the pickup belt 78 is variable
during the time between T1 and T2 and the time
between T2 and T3.

As described above, the moving rate of the pickup
belt 78 is constant from the start of the pickup operation
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to the time when the front end of the mail piece P
reaches the front end detector 87 (T1). Since T1 is
known by the detection of the front end detector 87, the
length L of the mail piece P is obtained by the following
equation A.

T1
j u(dt =x- L A
0

T1
L=x- j u(t)dt
0

Further, the distance in which the pickup belt 78
moves during the period of time between T1 (the time
when the front end of the mail piece P is detected by the
front end detector 87 and T2 (the time when the transfer
path 48 receives the mail piece P) is obtained by the fol-
lowing equation B.

T2
I ufdt =y -x B
T1

The values of y and x are determined in advance,
depending on the apparatus, and the time (T1), when
the front end of the mail piece P is detected by the front
end detector 87, varies in accordance with the length L
of each of the mail pieces P. Therefore, the time (T2)
when the transfer path 48 receives the mail piece P is
kept constant and the rate function u (f) of the pickup
belt 78 is controlled so that the front end of the mail
piece P reaches the transfer path 48 at the time T2.

Further, the distance in which the pickup belt 78
moves during the period of time between T2 (the time
when the transfer path 48 receives the mail piece P) and
T3 (the time when the rear end of the transferred mail
piece P passes through the height h) is obtained by the
following equation C.

T3

j u(dt = p - (y-L) c
T2

The mail piece P is transferred at a constant rate of
the transfer rate v of the transfer path 48. In addition, the
height h, the front end position of the mail piece P, and
the length of the mail piece P are determined. There-
fore, T3 can be represented by the following equation D.

T3 = ((L+h)-y)v+T2 D

Because the mail piece P has been transferred by
the transfer path 48 since the time T2, and the transfer
belt 78 does not transfer the mail piece P during the
period of time between T2 and T3, the pickup belt 78
can be driven freely in this period. As described above,
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since T3 is the timing when a next mail piece is picked
up, it is necessary to move the hole 79 in the pickup belt
78 to a predetermined position (at which the mail piece
P is picked up) during the period of time between T2
and T3.

The distance in which the pickup belt 78 moves in
the period between the time 0 and T2 is obtained as "y-
L", from the equations A and B. It is only necessary that
the pickup belt 78 is moved by the distance correspond-
ing to the difference between the above distance "y-L"
and the distance p between the holes in the pickup belt
78 (p-(y-L)). Therefore, the rate function u () of the
pickup belt 78 can be obtained from the equation C.

An operation of picking up mail pieces will be
described with reference to the above equations A to D,
flowcharts of FIGS. 5 and 6, and a timing chart of FIG.
7 showing transfer timings of a plurality of mail pieces P.

When the mail pieces P are supplied to the supply
base 70 through the transfer path 44, the rear ends of
the mail pieces are aligned with respect to the transfer
direction of the transfer belt 78, whereas the positions of
the front ends thereof vary depending on the lengths of
the mail pieces P. First, the mail pieces P, the rear ends
of which are aligned, are arranged on the supply base
70 and supplied to a portion near the pickup belt 78, i.e.,
to the pickup section 77, by means of the supply pins 76
and the supply belts 73 (Step 1).

When the mail pieces P are supplied in the pickup
section 77, the pressure detecting lever 83b is pressed,
with the result that the pressure detector 84 is turned
on. In other words, the pressure detector 84 detects that
the mail pieces P are supplied to a pickup surface of the
pickup belt 78 (Step 2).

Then, the driving mechanism 103 is driven by the
mechanism controller 101, thereby moving the pickup
belt 78 at a constant rate (Step 3).

The belt hole detector 85 detects that the hole 79 is
placed at a predetermined position of the mail piece P
(Step 4). Thereafter, the drawing apparatus 105 is oper-
ated by the drawing controller 104 so as to operate the
main drawing section 82 and the auxiliary drawing sec-
tion 83 at a negative pressure (a pressure lower than
one atmosphere pressure) (Step 5).

Thus, a first mail piece P is adhered to the pickup
belt 78 by the main drawing section 82 and picked up
(Step 6). Note that the pickup time in Step 6 is defined
as "0", the pickup start time. In this time, i.e., when the
first mail piece P is picked up, a second mail piece P is
adhered to the auxiliary drawing section 83, so that two
or more mail pieces P may not be picked up simultane-
ously.

The front end of the first mail piece P, picked up in
Step 6, is detected by the front end detector 87 (Step 7).

Next, the pattern of driving the pickup belt 78 is cal-
culated (Step 8). In this step, the value of T2 is fixed as
described above, and the rate u (i) of the pickup belt 78
is calculated so that the mail piece P is transferred to
the transfer path 48 at the time T2. Based on the value
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obtained by Step 8, the moving rate of the pickup belt
78, i.e., the transfer rate of the mail piece P, is controlled
(Step 9), and the first mail piece P is transferred to the
transfer path 48 at the time T2 (the front end of the first
mail piece P reaches the transfer path 48) (Step 10).

Since the time T1, at which the front end of the mail
piece P passes through the front end detector 87, is
obtained on the basis of the timing of detecting the front
end of the mail piece P in Step 7, an estimation value of
the rear end of the mail piece P is calculated from the
equation A, thereby obtaining the length L of the mail
piece P (Step 11). The rate u (1) of the pickup belt 78 is
obtained as a rate pattern of driving the pickup belt 78
by substituting, for L in the equation C, the length L of
the mail piece P obtained from the equation A by the
calculating circuit 100 in Step 11 (Step 12). In other
words, while the mail piece P transferred to the transfer
path 48 by Step 10 is being moved by the transfer path
48 until the time T3, the pickup belt 78, in a free state,
controls the rate u (t) so that the hole 79 can be moved
to the mail piece pickup position, before the second mail
piece P is picked up.

The drive of the pickup belt 78 is controlled at the
rate u (1) obtained in Step 12 (Step 13). By Step 13, the
second mail piece P can be picked up, when the rear
end of the first mail piece P reaches the height h (at the
timing of T3).

Since the hole 79 is expected to return to the pickup
position by Step 13, the belt hole detector 85 detects
whether the hole 79 is located at the pickup position at
the time T3 (Step 14). At this time, if the detection timing
of the belt hole detector 85 does not coincide with T3,
this time is stored as T4.

When it is detected in Step 14 that the hole 79 is
located at the pickup position, it is detected whether the
rear end of the first mail piece P has passed through the
rear end detector 88 (Step 15). In other words, it is
detected whether the rear end of the first mail piece P
has passed through the position at the height h at the
time T3. At this time, if the detection timing of the rear
end detector 88 does not coincide with T3, this time is
stored as T5. The rear end detector 88 is located at the
position of the height h. By the control of the pickup belt
78 based on the above equations Ato C, the mail pieces
P can be picked up at regular intervals and the hole 79
can be returned to the pickup position before the sec-
ond mail piece P is picked up. The rear end detector 88
is provided to perform refined adjustment of the devia-
tion of the actual position of the mail piece P from the
position obtained by the calculations of the equations A
to C, and to suppress variation of the gaps between the
mail pieces, in consideration of extension or a slip of the
mail piece P by the pickup belt 78.

Based on the detection results in Steps 14 and 15,
a rear end correction value is calculated (Step 16). In
Step 16, a correction value of an error, which occurs in
picking up and transferring the first mail piece, is calcu-
lated as follows:
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L' = (T4-T3) x v E
L" = (T5-T3) x v F

The correction values L' and L" are calculated from
the above equations. As mentioned before, "v" is the
transfer rate (constant rate) of the transfer path 48.

Thereafter, the second mail piece P is adhered to
the pickup belt 78 by the main drawing section 82 and
picked up (Step 17). As regards the pickup of the sec-
ond mail piece, note that the time T3, when the rear end
of the first mail piece P passes through the height h, is
set as "0", the pickup start time. In this time, i.e., when
the second mail piece P is picked up, a third mail piece
P is adhered to the auxiliary drawing section 83, so that
two or more mail pieces P may not be picked up simul-
taneously.

The front end of the second mail piece P, picked up
in Step 17, is detected by the front end detector 87
(Step 18).

Then, the pattern of driving the pickup belt 78 is cal-
culated (Step 19). In this step, the value of T2 is fixed as
described above, and the rate u (i) of the pickup belt 78
is calculated so that the mail piece P is transferred to
the transfer path 48 at the time T2, based on the follow-
ing equation B', taking account of the rear end correc-
tion value obtained by Step 16.

T2
j u()dt =y - x + (L'+L") B'
T1

The rate of transferring the mail piece P by the
pickup belt 78 is controlled on the basis of the calcula-
tion result of Step 19 (Step 20). The second mail piece
P is transferred to the transfer section 48 at the time T2
(the front end of the second mail piece P reaches the
transfer path 48) (Step 21).

By the detection of the front end of the second mail
piece P in Step 18, the time T1 when the front end of the
mail piece P passes through the front end detector 87 is
detected. An estimate value of the rear end of the mail
piece P is calculated from the equation A, thereby
obtaining the length L of the second mail piece P (Step
22). The rate u (t) of the pickup belt 78 is obtained as a
rate pattern of driving the pickup belt 78 by substituting,
for L in the equation C, the length L of the mail piece P
obtained from the equation A in Step 22 (Step 23). In
other words, while the rear end of the mail piece P
transferred to the transfer path 48 by Step 21 is being
moved by the transfer path 48 during the time between
T2 and T3, the pickup belt 78, in a free state, controls
the rate u (f) so that the hole 79 can be moved to the
mail piece pickup position, before the third mail piece P
is picked up. The driving of the pickup belt 78 is control-
led at the rate u (f) obtained in Step 23 (Step 24).

Then, returning to Step 14, the third and subse-
quent mail pieces P are processed in the same manner
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as described above.

As described above, since the pickup belt 78 is con-
trolled such that the mail pieces P are located at the
same positions at the times T1, T2 and T3, it is possible
to provide a paper sheet pickup apparatus in which the
rear ends of paper sheets are aligned and the paper
sheets are picked up one by one at regular intervals.
The apparatus therefore can be smaller and occupy
less space as compared to the conventional apparatus.
With the apparatus, the load applied to the driving
mechanism is reduced, and the lifetime of the machine
is increased. Further, paper sheets can be picked up
with less variation and the machine performance can be
stable.

In the above embodiment, the mail pickup appara-
tus of the present invention is applied to the first pickup
apparatus in the stacker feeder 16. However, it can also
be applied to the second pickup apparatus in the same
manner.

Claims
1. A paper sheet pickup apparatus comprising:

supply means (73, 76) for supplying first and
second paper sheets (P), rear ends of which
are aligned with each other;
pickup means (78) for picking up the paper
sheets (P) supplied by the supply means (73,
76) one by one at a pickup rate, the pickup rate
being variable;
detecting means (87) for detecting front ends in
a pickup direction of the paper sheets (P)
picked up by the pickup means (78);
estimating means (100) for estimating a length
(L) of the first paper sheet (P) based on a
detection result concerning the first paper
sheet (P) detected by the detecting means
(87);
transfer means (48) for receiving and transfer-
ring the first paper sheet (P) picked up by the
pickup means (78); and
first control means (100, 101, 103) for altering
the pickup rate of the pickup means (78) so as
to make a gap between the rear end of the first
paper sheet (P) and the front end of the second
paper sheet (P) the same as a gap between a
rear end of a paper sheet previous to the first
paper sheet (P) and the front end of the first
paper sheet (P), when the front end of the sec-
ond paper sheet (P) picked up by the pickup
means (78) is detected by the detecting means
(87),

characterized by
second control means (100, 101, 103) for alter-
ing the pickup rate of the pickup means (78)
and moving a pickup position (79) being preset
to a predetermined position, to the predeter-
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mined position based on a result of estimation
of the length (L) of the first paper sheet (P)
obtained by the estimating means (100), when
the first paper sheet (P) is received by the
transfer means (48).

The apparatus according to claim 1, characterized
in that the pickup means (78) is constituted by an
endless transfer belt (78) and the paper sheets (P)
are picked up one by one in a predetermined direc-
tion by rotation of the transfer belt (78).

The apparatus according to claim 1, characterized
in that the pickup means (78) is constituted by an
endless transfer belt (78) and drawing sections (82,
83) for drawing the paper sheets (P), and the paper
sheets (P) are adhered one by one to the transfer
belt (78) by drawing operations of the drawing sec-
tions (82, 83), and the paper sheets (P) adhered to
the transfer belt (78) are picked up in a predeter-
mined direction by rotation of the transfer belt (78).

A paper sheet pickup apparatus comprising:

supply means (73, 76) for supplying a plurality
of paper sheets (P), rear ends of which are
aligned with each other;
pickup means (78) for picking up the paper
sheets (P) supplied by the supply means (73,
76) one by one at a pickup rate, and the pickup
rate being variable;
detecting means (87) for detecting front ends in
a pickup direction of the paper sheets (P)
picked up by the pickup means (78);
calculating means (100) for estimating length
(L) of the respective paper sheets (P) based on
detection results detected by the detecting
means (87) and calculating a detection time
(T1) in the detecting means;
transfer means (48) for receiving and transfer-
ring the paper sheets (P) picked up by the
pickup means (78); and
first control means (100, 101, 103) for altering
the pickup rate of the pickup means (78) so that
the transfer means (48) receives the paper
sheets (P) at a fixed time (T2), with reference to
the detection time (T1) calculated by the calcu-
lating means;

characterized by
second control means (100, 101, 103) for alter-
ing the pickup means (78) so as to move a
pickup position (79) being preset to a predeter-
mined position, to the predetermined position,
before a time (T3) when the rear end of the
paper sheet (P) transferred by the transfer
means (48) reaches a fixed position (h), based
on a calculation result of the length (L) of the
paper sheet (P) calculated by the calculating
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means (100), thereby starting an operation of
picking up another paper sheet (P) by the
pickup means (78) at the time (T3).

The apparatus according to claim 4, characterized
by further comprising rear end detecting means
(88), arranged at the fixed position (h), for detecting
whether the rear end of the paper sheet (P) has
passed the fixed position at the time (T3).

The apparatus according to claim 4 or 5, character-
ized by further comprising pickup position detecting
means (85), arranged at the predetermined posi-
tion, for detecting whether the pickup position (79)
of the pickup means (78) is located at the predeter-
mined position.

The apparatus according to claim 4, characterized
by further comprising:

rear end detecting means (88), arranged at the
fixed position (h), for detecting whether the rear
end of the paper sheet (P) has passed the fixed
position at the time (T3);

pickup position detecting means (85), arranged
at the predetermined position, for detecting
whether the pickup position (79) of the pickup
means (78) is located at the predetermined
position; and

correcting means (100, 101, 103) for correcting
control of the pickup means by the first control
means (100, 101, 103), based on detection
results of the rear end detecting means (88)
and the pickup position detecting means (85).

The apparatus according to claim 4, characterized
in that the pickup means (78) is constituted by an
endless transfer belt (78) and the paper sheets (P)
are picked up one by one in a predetermined direc-
tion by rotation of the transfer belt (78).

The apparatus according to claim 4, characterized
in that the pickup means (78) is constituted by an
endless transfer belt (78) and drawing sections (82,
83) for drawing the paper sheets (P), and the paper
sheets (P) are adhered one by one to the transfer
belt (78) by drawing operations of the drawing sec-
tions (82, 83), and the paper sheets (P) adhered to
the transfer belt (78) are picked up in a predeter-
mined direction by rotation of the transfer belt (78).

Patentanspriiche

Vorrichtung zum Aufnehmen von Papierblattern,
mit

einer Zufdhrungseinrichtung (73, 76) zum
Zufthren von ersten und von zweiten Papier-
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blattern (P), deren rickseitige Enden miteinan-
der ausgerichtet sind,
einer Aufnahmeeinrichtung (78) zum Aufneh-
men der von der Zufthrungseinrichtung (73,
76) zugefihrten Papierblatter (P) jeweils eines
nach dem anderen mit einer Aufnahmerate, die
variabel ist,
einer Erfassungseinrichtung (87) zum Erfassen
der, in der Aufnahmerichtung gesehen, vorde-
ren Enden der Papierblatter (P), die durch die
Aufnahmeeinrichtung (78) aufgenommen wor-
den sind,
einer Schatzeinrichtung (100) zum Schéatzen
der Lange (L) des ersten Papierblattes (P) auf
der Grundlage eines Erfassungsergebnisses,
das mit dem ersten Papierblatt (P) zusammen
hangt, das durch die Erfassungseinrichtung
(87) erfaBt worden ist,
einer Ubertragungseinrichtung (48) zum Auf-
nehmen und zum Ubertragen des ersten
Papierblattes (P), das von der Aufnahmeein-
richtung (78) aufgenommen worden ist, und
einer ersten Steuereinrichtung (100, 101, 103)
zum Andern der Aufnahmerate der Aufnahme-
einrichtung (78) in einer solchen Weise, daB
der Spalt zwischen dem hinteren Ende des
ersten Papierblattes (P) und dem vorderen
Ende des zweiten Papierblattes (P) gleich gro3
wird wie der Spalt zwischen einem hinteren
Ende eines Papierblattes, das vor dem ersten
Papierblatt (P) transportiert wurde, und dem
vorderen Ende des ersten Papierblaties (P),
wobei diese Anderung erfolgt, wenn das vor-
dere Ende des zweiten Papierblaties (P), das
durch die Aufnahmeeinrichtung (78) aufge-
nommen worden ist, durch die Erfassungsein-
richtung (87) erfaBBt wird,

gekennzeichnet durch
eine zweite Steuereinrichtung (100, 101, 103)
zum Andern der Aufnahmerate der Aufnahme-
einrichtung (78) und zum Bewegen einer Auf-
nahmeposition (79), die auf eine vorbestimmte
Position voreingestellt ist, zu der vorbestimm-
ten Position auf der Grundlage des Ergebnis-
ses der Abschéatzung der Lénge (L) des ersten
Papierblattes (P), das durch die Schatzeinrich-
tung (100) gebildet worden ist, wenn das erste
Papierblatt (P) von der Ubertragungseinrich-
tung (48) aufgenommen wird.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Aufnahmeeinrichtung (78) durch
ein endloses Transportband (78) gebildet ist, und
daB die Papierblatter (P) jeweils eines nach dem
anderen in einer vorbestimmten Richtung auf
Grund einer Drehung des Transportbandes (78)
aufgenommen werden.
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Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Aufnahmeeinrichtung (78) durch
ein endloses Transportband (78) und durch Ziehab-
schnitte (82, 83) zum Ziehen der Papierblatter (P)
gebildet ist, und daB die Papierblatter (P) jeweils
eines nach dem anderen durch Ziehvorgange der
Ziehabschnitte (82, 83) an dem Transportband (78)
zum Anhaften gebracht werden, und daB3 die
Papierblatter (P), die an dem Transportband (78)
anhaften, in einer vorbestimmten Richtung auf
Grund einer Drehung des Transportbandes (78)
aufgenommen werden.

Vorrichtung zum Aufnehmen von Papierblattern,
mit

einer Zufdhrungseinrichtung (73, 76) zum
Zufthren einer Mehrzahl von Papierblattern
(P), deren hintere Enden miteinander ausge-
richtet sind,
einer Aufnahmeeinrichtung (78) zum Aufneh-
men der Papierblatter (P), die von der Zufih-
rungseinrichtung (73, 76) jeweils eines nach
dem anderen mit einer Aufnahmerate, die
variabel ist, zugefihrt werden,
einer Erfassungseinrichtung (87) zum Erfassen
der vorderen Enden beziglich der Aufnahme-
richtung der Papierblatter (P), die von der Auf-
nahmeeinrichtung (78) aufgenommen werden,
einer Berechnungseinrichtung (100) zum
Schatzen der lange (L) der jeweiligen Papier-
blatter (P) auf der Grundlage der Erfassungser-
gebnisse, die von der Erfassungseinrichtung
(87) ermittelt worden sind, und zum Berechnen
einer Erfassungszeit (T1) in der Erfassungsein-
richtung,
einer Ubertragungseinrichtung (48) zum Auf-
nehmen und zum Ubertragen der Papierblatter
(P), die von der Aufnahmeeinrichtung (78) auf-
genommen worden sind, und
einer ersten Steuereinrichtung (100, 101, 103)
zum Andern der Aufnahmerate der Aufnahme-
einrichtung (78) in einer solchen Weise, daB
die Ubertragungseinrichtung (48) die Papier-
blatter (P) zu einer festgelegten Zeit (T2) mit
Bezug zu der Erfassungszeit (T1) aufnimmt,
die durch die Berechnungseinrichtung berech-
net worden ist,

gekennzeichnet durch
eine zweite Steuereinrichtung (100, 101, 103)
zum Andern der Aufnahmeeinrichtung (78) in
einer solchen Weise, daf3 eine Aufnahmeposi-
tion (79), die auf eine vorbestimmte Position
voreingestellt ist, zu der vorbestimmten Posi-
tion bewegt wird, und zwar vor einem Zeitpunkt
(T3), zu dem das hintere Ende des Papierblat-
tes (P), das von der Ubertragungseinrichtung
(48) Ubertragen worden ist, eine festgelegte
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Position (h) erreicht, auf der Grundlage des
Ergebnisses der Berechnung der Lange (L)
des Papierblattes (P), die durch die Berech-
nungseinrichtung (100) berechnet worden ist,
um hierdurch den Vorgang des Aufnehmens
eines weiteren Papierblattes (P) seitens der
Aufnahmeeinrichtung (78) zu dem Zeitpunkt
(T3) zu beginnen.

5. \Vorrichtung nach Anspruch 4, dadurch gekenn-

zeichnet, daB weiterhin eine zum Erfassen des hin-
teren Endes vorgesehene Erfassungseinrichtung
(88) vorhanden ist, die an der festgelegten Position
(h) angeordnet ist und dazu ausgelegt ist, zu erfas-
sen, ob das hintere Ende des Papierblattes (P)
durch die festgelegte Position zu dem Zeitpunkt
(T3) durchgelaufen ist.

Vorrichtung nach Anspruch 4 oder 5, dadurch
gekennzeichnet, daB weiterhin eine zur Erfassung
der Aufnahmeposition vorgesehene Erfassungsein-
richtung (85) vorhanden ist, die an der vorbestimm-
ten Position angeordnet ist und dazu ausgelegt ist,
zu erfassen, ob die Aufnahmeposition (79) der Auf-
nahmeeinrichtung (78) an der vorbestimmten Posi-
tion angeordnet ist.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, daB sie weiterhin aufweist

eine zum Erfassen des hinteren Endes vorge-
sehene Erfassungseinrichtung (88), die an der
festgelegten Position (h) angeordnet ist und
dazu ausgelegt ist, zu erfassen, ob das hintere
Ende des Papierblattes (P) die festgelegte
Position zu dem Zeitpunkt (T3) durchlaufen
hat,

eine zur Erfassung der Aufnahmeposition vor-
gesehene Erfassungseinrichtung (85), die an
der vorbestimmten Position angeordnet ist und
dazu ausgelegt ist, zu erfassen, ob die Aufnah-
meposition (79) der Aufnahmeeinrichtung (78)
an der vorbestimmten Position angeordnet ist,
und

eine Korrektureinrichtung (100, 101, 103) zum
Korrigieren der Steuerung der Aufnahmeein-
richtung seitens der ersten Steuereinrichtung
(100, 101, 103) auf der Grundlage der Erfas-
sungsergebnisse, die von der zur Erfassung
des hinteren Endes vorgesehenen Erfassungs-
einrichtung (88) und der zur Erfassung der Auf-
nahmeposition vorgesehenen Erfassungs-
einrichtung (85) erhalten worden sind.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, daB die Aufnahmeeinrichtung (78) durch
ein endloses Transportband (78) gebildet ist, und
daB die Papierblatter (P) jeweils eines nach dem
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anderen in der vorbestimmten Richtung auf Grund
einer Drehung des Transportbandes (78) aufge-
nommen werden.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, daB die Aufnahmeeinrichtung (78) durch
ein endloses Transportband (78) und durch Ziehab-
schnitte (82, 83) zum Ziehen der Papierblatter (P)
gebildet ist, daB die Papierblatter (P) jeweils eines
nach dem anderen an dem Transportband (78) auf
Grund von Ziehvorgangen seitens der Ziehab-
schnitte (82, 83) zum Anhaften gebracht werden,
und daB die Papierblatter (P), die an dem Trans-
portband (78) anhaften, in einer vorbestimmten
Richtung auf Grund einer Drehung des Transport-
bandes (78) aufgenommen werden.

Revendications

Dispositif de saisie de feuilles de papier compre-
nant :

un moyen (73, 76) de délivrance destiné a déli-
vrer des premiére et seconde feuilles de papier
(P), dont les extrémités arriére sont alignées
les unes par rapport aux autres ;
un moyen (78) de saisie destiné a saisir, a une
certaine vitesse de saisie, les feuilles de papier
(P) délivrées une par une par le moyen (73, 76)
de délivrance, la vitesse de saisie étant varia-
ble ;
un moyen (87) de détection destiné a détecter,
dans une direction de saisie, les extrémités
avant des feuilles de papier (P) saisies par le
moyen (78) de saisie ;
un moyen (100) d'estimation destiné a estimer
une longueur (L) de la premiére feuille de
papier (P) en se basant sur un résultat de
détection concernant la premiére feuille de
papier (P) détectée par le moyen (87) de détec-
tion ;
un moyen (48) de transfert destiné a recevoir et
a transférer la feuille de papier (P) saisie par le
moyen (78) de saisie ; et
un premier moyen (100, 101, 103) de com-
mande destiné a faire varier la vitesse de saisie
du moyen (78) de saisie de fagon que, lorsque
le moyen (87) de détection détecte I'extrémité
avant de la seconde feuille de papier (P) saisie
par le moyen (78) de saisie, I'espace entre
I'extrémité arriere de la premiére feuille de
papier (P) et I'extrémité avant de la seconde
feuille de papier (P) soit le méme que I'espace
entre I'extrémité arriere d'une feuille de papier
précédant la premiére feuille de papier (P) et
I'extrémité avant de la premiére feuille de
papier (P) ;

caractérisé par :
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un second moyen (100, 101, 103) de com-
mande destiné a faire varier la vitesse de saisie
du moyen (78) de saisie et & déplacer une posi-
tion (79) de saisie, préréglée a une position
prédéterminée, a la position prédéterminée en
se basant sur un résultat d'estimation de la lon-
gueur (L) de la premiére feuille de papier (P)
obtenue par le moyen (100) d'estimation, lors-
que la premiére feuille de papier (P) est regue
par le moyen (48) de transfert.

2. Dispositif selon la revendication 1, caractérisé en

ce que le moyen (78) de saisie est constitué d'une
bande sans fin (78) de transfert et en ce que les
feuilles de papier (P) sont saisies, dans une direc-
tion prédéterminée, une par une, par la rotation de
la bande (78) de transfert.

Dispositif selon la revendication 1, caractérisé en
ce que le moyen (78) de saisie est constitué d'une
bande sans fin (78) de transfert et de sections (82,
83) d'attraction destinées a attirer les feuilles de
papier (P), en ce que les feuilles de papier (P) sont
collées, une par une, a la bande (78) de transfert
par des opérations d'attraction des sections (82,
83) d'attraction, et en ce que les feuilles de papier
(P) collées a la bande (78) de transfert sont saisies,
dans une direction prédéterminée, par la rotation
de la bande (78) de transfert.

Dispositif de saisie de feuilles de papier compre-
nant :

un moyen (73, 76) de délivrance destiné a déli-
vrer plusieurs feuilles de papier (P), dont les
extrémités arriére sont alignées les unes par
rapport aux autres ;

un moyen (78) de saisie destiné a saisir, a une
certaine vitesse de saisie, les feuilles de papier
(P) délivrées une par une par le moyen (73, 76)
de délivrance, la vitesse de saisie étant varia-
ble ;

un moyen (87) de détection destiné a détecter,
dans une direction de saisie, les extrémités
avant des feuilles de papier (P) saisies par le
moyen (78) de saisie ;

un moyen (100) de calcul destiné a estimer une
longueur (L) des feuilles de papier (P) respecti-
ves en se basant sur des résultats de détection
détectés par le moyen (87) de détection et en
calculant l'instant (T1) de détection du moyen
de détection ;

un moyen (48) de transfert destiné a recevoir et
a transférer les feuilles de papier (P) saisies
par le moyen (78) de saisie ; et

un premier moyen (100, 101, 103) de com-
mande destiné a faire varier la vitesse de saisie
du moyen (78) de saisie de fagon que le moyen
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(48) de transfert regoive les feuilles de papier
(P) & un instant (T2) fixe, en se référant a l'ins-
tant (T1) de détection calculé par le moyen de
calcul ;
caractérisé par :

un second moyen (100, 101, 103) de com-
mande destiné a faire varier la vitesse de saisie
du moyen (78) de saisie de fagon & amener
une position (79) de saisie, préréglée a une
position prédéterminée, a la position prédéter-
minée avant un instant (T3) ou I'extrémité
arriére de la feuille de papier (P) transférée par
le moyen (48) de transfert atteint une position
(h) fixe, en se basant sur un résultat de calcul
de lalongueur (L) de la feuille de papier (P) cal-
culée par le moyen (100) de calcul, en démar-
rant ainsi, a linstant (T3), une opération de
saisie d'une autre feuille de papier (P) par le
moyen (78) de saisie.

5. Dispositif selon la revendication 4, caractérisé par

le fait qu'il comprend en outre un moyen (88) de
détection d'extrémité arriére, agencé a la position
(h) fixe, destiné a détecter si I'extrémité arriere de la
feuille de papier (P) est passée, a l'instant (T3), ala
position fixe.

Dispositif selon la revendication 4 ou 5, caractérisé
par le fait qu'il comprend en outre un moyen (85) de
détection de position de saisie, agencé a la position
prédéterminée, destiné a détecter si la position (79)
de saisie du moyen (78) de saisie est située a la
position prédéterminée.

Dispositif selon la revendication 4, caractérisé en
ce qu'il comprend en outre :

un moyen (88) de détection d'extrémité arriére,
agencé a la position (h) fixe, destiné a détecter
si I'extrémité arriére de la feuille de papier (P)
est passée, a l'instant (T3), a la position fixe ;
un moyen (85) de détection de position de sai-
sie, agencé a la position prédéterminée, des-
tiné & détecter si la position (79) de saisie du
moyen (78) de saisie est située a la position
prédéterminée ; et

un moyen (100, 101, 103) de correction destiné
a corriger une commande du moyen de saisie
par le premier moyen (100, 101, 103) de com-
mande, en se basant sur des résultats de
détection du moyen (88) de détection d'exiré-
mité arriére et du moyen (85) de détection de
position de saisie.

8. Dispositif selon la revendication 4, caractérisé en

ce que le moyen (78) de saisie est constitué d'une
bande sans fin (78) de transfert, et en ce que les
feuilles de papier (P) sont saisies, dans une direc-
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tion prédéterminée, une par une, par la rotation de
la bande (78) de transfert.

Dispositif selon la revendication 4, caractérisé en
ce que le moyen (78) de saisie est constitué d'une
bande sans fin (78) de saisie et de sections (82, 83)
d'attraction destinées a attirer les feuilles de papier
(P), en ce que les feuilles de papier (P) sont col-
lées, une par une, a la bande (78) de transfert par
les opérations d'attraction des sections (82, 83)
d'attraction, et en ce que les feuilles de papier (P)
collées a la bande (78) de transfert sont saisies,
dans une direction prédéterminée, par la rotation
de la bande (78) de transfert.
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