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@ Sheet storage apparatus and transaction apparatus.

@ A sheet storage apparatus for storing sheets in a
first sheet storage portion (S1) via a sheet transport
path (L2) has an internal transport path (L2) which is
formed in its body (11) and can be communicated
with an external transport path (L2) communicated

with a second sheet storage portion (S2-S6). The
number of sheet storage portions can be varied
depending on the kinds of sheets or notes to be
handled for effective utilization of the sheet storage
portions.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to a
sheet storage apparatus installed in, for example, a
note dispenser or a note transacting machine and,
more particularly, to a sheet storage apparatus and
a transaction apparatus having an improved capa-
bility of accommodating or handling sheets , for
example, papers or cards, of a varying size such
as monetary notes.

Description of Related Art

Fig. 11 depicts a conventional note fransacting
machine allowing transaction including deposit and
withdrawal of notes. This note transacting machine
has a body 101 formed with a note receiver 102
and a note outlet 106. The kinds of notes placed on
the note receiver 102 are distinguished by a note
distinguishing device 103, and the distinguished
notes are reserved temporarily in a temporary note
reservoir 104. After the deposit transaction is es-
tablished, the notes are accommodated in asso-
ciated stackers 105 accommodated in the body
101. In withdrawal, notes are fed out from an ap-
propriate stacker or stackers 105, then distin-
guished by the note distinguishing device 103, and
finally discharged to the note outlet 106. For this
purpose, the note receiver 102 and the note outlet
106, both exposed outside, are communicated with
all of the internal stackers 105 via a transport path
107 of a circulation type.

In the case of foreign notes, the dimensions
thereof are different from each other depending on
the kinds of notes. Thus, when the note fransacting
machine is utilized in a foreign country, it is neces-
sary to alter the width of the transport path and the
sizes of the stackers, depending on the sizes of
notes. Consequently, an apparatus capable of han-
dling many kinds of notes is required.

It is therefore conceivable to accommodate a
considerable number of stackers 111 in correspon-
dence to the kinds of notes inside a body 112 of an
apparatus, as shown in Fig. 12. In this case, how-
ever, a transport path 113 of the circulation type
and the body 112 inevitably become large, thus
increasing the manufacturing cost of the apparatus.
Also, this kind of apparatus is uneconomical be-
cause some stackers are not used when the num-
ber of the kinds of notes is smaller than that of the
stackers prepared.

SUMMARY OF THE INVENTION

The present invention has been developed to
overcome the above-described disadvantages.
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It is accordingly an objective of the present
invention to provide a sheet storage apparatus and
a transaction apparatus to which additional stackers
can be removably mounted for effective utilization
of a required number of stackers.

In accomplishing the above and other objec-
tives, the sheet storage apparatus according to the
present invention is used to store sheets in a first
sheet storage portion via a sheet transport path and
is characterized in that an internal transport path
formed in an apparatus body can be communi-
cated with an external transport path communi-
cated with a second sheet storage portion.

The sheet fransport path comprises a first
transport path required to fransport the sheets to
the sheet storage portions for the storage of the
sheets therein and a second fransport path re-
quired to feed the sheets therefrom to the outside.

Advantageously, a power transmission means
is disposed at a connecting portion between the
internal transport path and the external transport
path to transmit a driving force.

Conveniently, a driving means is disposed near
the external transport path to drive the external
transport path.

Again conveniently, a branched connection
path is provided for communicating between the
first transport path and the second transport path to
transport the sheets from the first transport path to
the second transport path.

A direction-switching means is provided at a
branched position of the branched connection path
to switch the transport direction of the sheets intro-
duced to the branched position.

The sheet storage apparatus of the above-
described type can be incorporated into a transac-
tion apparatus.

According to the present invention, in order to
increase the sheet storage portions in consideration
of the number of the kinds of sheets, the external
transport path communicated with the second
sheet storage portion is communicated with the
internal transport path of the apparatus body.

In storing the sheets in the sheet storage por-
tions, they are transported thereto via the first
transport path communicated therewith. The sheets
stored in the sheet storage portions are fed out
therefrom via the second transport path commu-
nicated therewith.

In driving the external fransport path provided
outside the apparatus body, the driving force is
fransmitted to the external transport path by the
power transmission means provided at the con-
necting portion between the internal transport path
and the external transport path. The external trans-
port path provided outside the apparatus body is
driven by the driving means disposed near if.
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In switching the transport direction of sheets
intfroduced inside the apparatus, they are frans-
ported to arrive at the branched connection path
branched from the first transport path to the sec-
ond fransport path so that the sheets may be fed
either continuously along the first transport path or
to the second transport path via the branched con-
nection path. The direction-switching means is
used to switch the transport direction of the sheets
that have arrived at the branched connection path.

When the sheet storage apparatus is installed
inside a fransaction apparatus, the latter is effec-
tively utilized for transaction such as, for example,
deposit and withdrawal of notes.

According to the present invention, a required
number of sheet storage portions can be provided
outside the apparatus body, depending on the
number of the kinds of sheets to be handled. Even
if the number of the kinds of sheets varies, the
sheet storage portions can be provided in cor-
respondence thereto. Therefore, it does not occur
that the number of the sheet storage portions is in
excess or short. That is, the apparatus can be
effectively used by providing an appropriate num-
ber of sheet storage portions in conformity to the
object of utilization of the apparatus.

Furthermore, a single apparatus is applicable
to various objects in which the required number of
sheet storage portions differs, and the effective
utilization of the sheet storage portions can reduce
the size and the manufacturing cost of the appara-
tus.

Because sheets can be introduced in or fed out
from the sheet storage portions via the first and
second transport paths, effective transaction includ-
ing deposit and withdrawal of monetary notes can
be achieved.

Also, when the external transport path is com-
municated with the internal transport path, the ex-
ternal transport path is driven by the power trans-
mission means disposed therebetween so that the
sheets may be appropriately transported from the
internal transport path to the external transport
path. When the external transport path is provided
with the driving means, the former is independently
driven by the latter. In this case, the power trans-
mission means for fransmitting the driving force
from the apparatus body to the external transport
path is dispensed with.

The provision of the branched connection path
allows sheets introduced to the first transport path
to be directed either continuously to the first trans-
port path or immediately to the second transport
path. Accordingly, the sheets introduced into the
apparatus can be transported at a high speed by
appropriately selecting the transport direction, thus
increasing the speed of various transport oper-
ations such as introduction of the sheets into the
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sheet storage portions, collection of the sheets into,
for example, a collection box or the like.

When the sheet storage apparatus is installed
inside a transaction apparatus such as, for exam-
ple, a note dispenser or a note fransacting ma-
chine, transactions can be accomplished for var-
ious kinds of notes.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objectives and features of
the present invention will become more apparent
from the following description of preferred embodi-
ments thereof with reference to the accompanying
drawings, throughout which like parts are desig-
nated by like reference numerals, and wherein:

Fig. 1 is a schematic elevational view of a note
transacting apparatus according to the present
invention;

Fig. 2 is a view similar to Fig. 1, but indicating
the apparatus to which additional stacker units
have been mounted;

Fig. 3 is a schematic elevational view of an
additional stacker unif;

Fig. 4 is a view similar to Fig. 3, but indicating
another additional stacker unit;

Fig. 5 is a schematic elevational view of the
additional stacker unit of Fig. 4, particularly in-
dicating a line connection mechanism thereof;
Fig. 6 is a side view of the line connection
mechanism indicating the manner in which the
power is transmitted;

Fig. 7 is a fragmentary perspective view of two
neighboring line connection mechanisms indicat-
ing the manner in which the power is fransmit-
ted;

Fig. 8 is an elevational view of one of stacker
units including the additional stacker units;

Fig. 9 is a modification of the additional stacker
units that has a driving motor;

Fig. 10 is another modification of the additional
stacker units that has a curved connection line
between feed-in and feed-out lines;

Fig. 11 is a schematic elevational view of a
conventional note transacting apparatus; and
Fig. 12 is a view similar to Fig. 11, but indicating
another conventional note transacting apparatus
accommodating additional stackers.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Fig. 1 depicts a note fransacting apparatus
embodying the present invention which has a note
receiver 12 and a note outlet 13 both provided at
an upper front portion of an apparatus body 11.
Notes received by the note receiver 12 are succes-
sively introduced inside the body 11 by means of a



5 EP 0 675 465 A1 6

feed roller 25 and a separation roller 26 opposed to
each other and disposed immediately below the
note receiver 12. The introduction of the notes
inside the body 11 is assisted by an auxiliary roller
27 adjoining the note receiver 12. The note tran-
sacting apparatus accommodates a note distin-
guishing device 14 for distinguishing the kinds of
notes, a temporary note reservoir 15 for temporar-
ily reserving notes received or those to be paid,
first and second stackers S1 and S2 for storing
associated notes, and a collection box 16 for col-
lecting notes decided as being undistinguishable,
damaged, and forgotten to be picked up by cus-
tomers. As shown in Fig. 1, the note distinguishing
device 14 and the temporary note reservoir 15,
both communicating with the note receiver 12 and
the note outlet 13, are communicated with each
other via a looped transport line L1, while the note
distinguishing device 14, the first and second
stackers S1 and S2, and the collection box 16 are
communicated with one another via a looped trans-
port line L2.

The note ftransacting apparatus of Fig. 1 is
made up of a transport system 17 for fransporting
notes and a storage system 18 disposed below the
transport system 17 for storing the notes. More
specifically, the transport system 17 is constituted
by connecting the note receiver 12, the note outlet
13, the note distinguishing device 14, and the tem-
porary note reservoir 15 via the upper transport line
L1, and by connecting the note distinguishing de-
vice 14, the first and second stackers S1 and S2,
and the collection box 16 via the lower transport
line L2. In deposit, notes placed on the note re-
ceiver 12 are stored in associated stackers S1 and
S2 via the upper and lower transport lines L1 and
L2. In withdrawal, desired notes are fed out from
the corresponding stacker or stackers S1 and S2 to
the note outlet 13 via the lower fransport line L2
and the upper transport line L1.

In the storage system 18, the first stacker S1,
the collection box 16, and the second stacker S2
are arranged in this order from the front side of the
body 11 towards the rear side thereof. Of these
components, the second stacker S2 is incorporated
in a connection unit or stacker unit U1, which is
removably mounted on the body 11 on the rear
side thereof. Because the connection unit U1 is
removably mounted on the body 11, if only one or
two Kinds of notes are transacted, they can be
stored in one or both of the first and second
stackers S1 and S2 shown in Fig. 1. If the number
of the kinds of notes is more than two, for example,
four, two additional stacker units U2 and U3 incor-
porating respective stackers S3 and S4 are sand-
wiched between the body 11 and the connection
unit U1, as shown in Fig. 2, so that the number of
stackers S1 through S4 may become equal to the
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number of the kinds of notes to be transacted. The
interposition of the additional stacker units U2 and
U3 between the body 11 and the connection unit
U1 allows deposit and withdrawal of four kinds of
notes.

As shown in Fig. 3, the connection unit U1,
removably mounted on the body 11, accommo-
dates a side end portion of the looped lower trans-
port line L2 at an upper portion thereof and the
second stacker S2 at a lower portion thereof, with
the lower transport line L2 and the second stacker
S2 communicated with each other for the storage
of notes from the lower transport line L2 into the
second stacker S2 and for the payment of notes
from the second stacker S2 via the lower transport
line L2. The connection unit U1 has line connection
mechanisms 19 located at open ends of feed-in
and feed-out lines L21 and L22 of the lower trans-
port line L2, remote from a curved end line thereof,
inside the connection unit U1. The feed-in and
feed-out lines L21 and L22 extend generally hori-
zontally in parallel with each other at the open ends
thereof to horizontally introduce notes therein and
feed them therefrom.

Fig. 4 depicts the additional stacker unit U2.
The lower transport line L2 of the additional unit U2
is positioned at the same level as that of the
connection unit U1. The additional unit U2 has the
third stacker S3 at a lower portion thereof. The
lower transport line L2 and the second stacker S2
are communicated with each other for the storage
of notes from the lower transport line L2 into the
third stacker S3 and for the payment of notes from
the third stacker S3 via the lower transport line L2.
The lower fransport line L2 inside the additional
stacker unit U2 is made up of spaced feed-in and
feed-out lines L21 and L22 extending generally
horizontally in parallel with each other. The addi-
tional stacker unit U2 has line connection mecha-
nisms 19 located at opposite open ends of the
feed-in and feed-out lines L21 and L22 to introduce
notes therein and feed them therefrom.

The additional stacker unit U3 has the same
construction as the additional stacker unit U2 re-
ferred to above.

As shown in Figs. 5 through 7, the driving force
required for transporting notes is transmitted from
the body 11 to the removable stacker units U1
through U3 by the respective line connection
mechanisms 19 disposed at mating portions be-
tween one unit and the next adjacent unit. Each
line connection mechanism 19 comprises upper
and lower rotary shafts 22 each having two laterally
spaced pulleys 21 mounted thereon for rotation
together therewith. As best shown in Fig. 7, two
laterally spaced endless belts 20 are frained be-
tween associated upper pulleys 21 on the leading
side and those on the frailing side with respect fo
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the direction of travel of notes. Likewise, two lat-
erally spaced endless belts 20 are trained between
associated lower pulleys 21 on the leading side
and those 21 on the frailing side. Lower runs of the
upper endless belts 20 are held in contact with
associated upper runs of the lower endless belts 20
so that the notes can be successively transported
with their side edges sandwiched between the low-
er runs of the upper endless belts 20 and the
upper runs of the lower endless belts 20. At the
mating portions, two obliquely positioned rotary
shafts 22 has respective power fransmission gears
23 securely mounted on outer ends thereof in
mesh with each other for tfransmission of the power
from one unit to the next adjacent unit.

The provision of the line connection mecha-
nisms 19 at the mating portions between two units
enables power fransmission from the body 11 to
the connection unit U1. In this case, the line con-
nection mechanisms 19 have a common connec-
tion construction, and the lower transport line L2
inside the body 11 and that inside each stacker
unit are driven synchronously, thus fransporting
notes stably irrespective of the number of units.

Fig. 8 depicts each stacker unit having a verti-
cally elongated box-like housing 30. The stacker
unit has a storage space 34 defined therein and
delimited by the housing 30, a vertically extending
side wall 34a disposed inside the housing 30, and
a horizontally extending elevating plate 35 mounted
vertically movably inside the housing 30. Notes Y
introduced into the stacker unit are stored one
above the other on the elevating plate 35 and are
fed out therefrom by a feed mechanism 36 dis-
posed at an upper open end of the housing 30.

The elevating plate 35 has a proximal end 35a
vertically slidably mounted on a guide shaft 37
extending vertically along the side wall 34a of the
storage space 34. The proximal end 35a of the
elevating plate 35 is fixed to a belt 39 ftrained
between upper and lower pulleys 38, which are
rotatably mounted on upper and lower ends of the
guide shaft 37, respectively. A drive motor (not
shown) drives one of the pulleys 38 to rotate the
belt 39 in an appropriate direction, thereby moving
the elevating plate 35 up and down to allow storage
of notes Y introduced in the storage space 34 or
feed of such notes therefrom.

The notes Y introduced in the storage space
34 fall to the elevating plate 35 and are horizontally
placed one above the other thereon. During stor-
age, a space required to allow the successively
introduced notes Y to fall fo the elevating plate 35
is formed above the elevating plate 35 because the
vertical position of the elevating plate 35 is deter-
mined in accordance with the amount of notes Y
stored in the storage space 34.
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The feed mechanism 36 comprises an auxiliary
roller 40 disposed above the elevating plate 35
generally centrally of an open end of the storage
space 34, a feed roller 41 disposed on the right-
hand side of the open end of the storage space 34,
as viewed in Fig. 8, a separation roller 42 disposed
below and opposed to the feed roller 41, a contact
roller (not shown) disposed immediately below the
feed roller 41, and a pair of vaned discs 43 aligned
with the contact roller on respective sides thereof
and each having a plurality of radially extending
vanes. The auxiliary roller 40 is allowed to intermit-
tently rotate in only one direction to feed the notes
Y placed on the elevating plate 35 with the topmost
note held in contact with the auxiliary roller 40. The
feed roller 41 is allowed to rotate in a direction to
feed the notes Y into the storage space 34 and,
also, in the opposite direction to feed the notes Y
therefrom. The separation roller 42 can rotate in a
direction to feed the notes Y into the storage space
34, but is prevented from rotating in the opposite
direction. The contact roller and the vaned discs 43
can move vertically to move towards and away
from the feed roller 41. During storage of the notes
Y, the contact roller is brought into contact with the
feed roller 41 so that the vaned discs 43 may
rotate to knock off the notes Y onto the storage
space 34. During payment of the notes Y, the
contact roller and the vaned discs 43 are moved
downwardly and are retained at a position spaced
from the feed roller 41.

The note transacting apparatus of the above-
described construction operates as follows.

When one or two kinds of notes are transacted,
the note transacting apparatus shown in Fig. 1 and
having only the first and second stackers S1 and
S2 incorporated in the body 11 thereof can be
satisfactorily used for desired automatic transaction
including deposit and withdrawal of notes.

When the note transacting apparatus is re-
quired to transact four kinds of notes or to store a
single kind of notes in four separate stackers, the
connection unit U1 is first removed from the body
11, and the additional stacker units U2 and U3 are
subsequently interposed between the body 11 and
the connection unit U1, as shown in Fig. 2. By so
doing, the number of stackers is made equal fo
that of the kinds of notes to be fransacted or the
single kind of notes can be stored in the four
separate stackers, thus allowing an automatic trans-
action according to the object of utilization of the
apparatus.

The number of additional stacker units is not
limited to two, but a required number thereof may
be provided outside the body 11, depending on the
object of utilization of the apparatus. Thus, ir-
respective of a variation in the number of the kinds
of notes, a required number of stackers can be
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provided in correspondence to the number of the
kinds of notes o be transacted. Therefore, it does
not occur that the number of stackers is in excess
or short. Further, the note transacting apparatus of
the present invention can be made compact and
inexpensive because it can be effectively utilized in
conformity with the number of the kinds of notes to
be fransacted. In addition, even though the addi-
tional stacker units are positioned outside the body
11, the driving power is synchronously transmitted
from the latter to the former, thus enabling a stable
transport.

During storage of notes in the storage space
34 of one of the stacker units, the elevating plate
35 is first moved downwardly to form a space
thereabove required for the notes to fall thereto.
Subsequently, the feed roller 41, the contact roller,
and the vaned discs 43 are rotated to introduce the
notes into the storage space 34. When falling, the
notes are knocked off by the vanes of the vaned
discs 43 onto the elevating plate 35 for the storage
thereof inside the storage space 34. The elevating
plate 35 is appropriately moved downwardly with
an increase of the notes inside the storage space
34.

On the other hand, during payment of the
notes from the storage space 34, the elevating
plate 35 is moved upwardly to a position suited to
feed the notes, while the auxiliary roller 40 is
moved downwardly and held in contact with the
topmost note to press the notes placed on the
elevating plate 35 downwardly. Then, a continuous
rotation of the feed roller 41 along with an intermit-
tent rotation of the auxiliary roller 40 feeds a re-
quired number of notes successively from the ele-
vating plate 35 to the outside of the storage space
34 via a transport path (not shown) with the notes
separated by the separation roller 42 not rotating in
the direction of feed of the notes. At this moment,
the elevating plate 35 is appropriately moved up-
wardly with a decrease of the notes inside the
storage space 34.

Figs. 9 and 10 depict modifications of the addi-
tional stacker units. An additional stacker unit U4
shown in Fig. 9 accommodates a lower transport
line L2, a stacker S5 disposed below the lower
transport line L2, and a driving motor M for driving
the lower fransport line L2. The driving motor M is
disposed near the lower transport line L2 of the
additional stacker unit U4 to drive it independently
of the transport line L2 inside the body 11. Be-
cause the additional stacker unit U4 can generate
the driving power, it is not necessary to transmit
the driving power generated in the body 11 to the
additional stacker unit U4. Accordingly, the trans-
mission mechanism such as the power fransmis-
sion gears or the like is dispensed with.
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An additional stacker unit U5 shown in Fig. 10
accommodates a lower fransport line L2 made up
of generally horizontally extending feed-in and
feed-out lines L21 and L22, a stacker S6 disposed
below the lower transport line L2, a curved connec-
tion line L23 branched from the feed-in line L21 to
the feed-outline L22, and a direction-switching flap-
per F pivotally mounted at a branched position
between the feed-in line L21 and the curved con-
nection line L23. The direction-switching flapper F
is operable to direct notes, that have arrived at the
branched position, to either the horizontally extend-
ing feed-in line L21 or the curved connection line
L23 extending downwardly therefrom.

With this construction, notes introduced into
the apparatus can be transported at a high speed
by appropriately selecting the transport direction,
thus increasing the speed of various transport oper-
ations such as introduction of the notes into the
stackers, collection of the notes into the collection
box or the like. In other words, the curved connec-
tion line L23 provides a shortcut to the feed-out line
L22.

As described above, a required number of
stackers can be prepared depending on the num-
ber of the kinds of notes to be transacted, by
appropriately adjusting the number of the additional
stacker units interposed between the body 11 and
the existing connection unit U1. Because it does
not occur that the number of stackers is in excess
or short, the note ftransacting apparatus of the
present invention can be effectively used in accor-
dance with the object of utilization thereof.

In particular, according to the present invention,
a single sheet transacting apparatus is applicable
to various fransactions in which the number of
notes to be used differs, and the effective utilization
of the stackers can reduce the size and the manu-
facturing cost of the apparatus.

Constituent elements as claimed in appended
claims correspond to those of the above-described
embodiments as follows.

The claimed sheet storage apparatus corre-
sponds to the body 11 of the apparatus. Similarly,
the claimed internal and external transport paths
correspond to the lower transport line L2 inside the
body 11 and the lower transport path L2 of the
connection unit U1 or the additional stacker units
U2 - U5, respectively. The claimed sheet storage
portions communicated with the external transport
path correspond to the stackers S2-S6 of the stack-
er units U2 - U5. The claimed first and second
transport paths correspond to the feed-in and feed-
out lines L21 and L22, respectively. The claimed
power fransmission means corresponds to the line
connection mechanisms 19, while the claimed driv-
ing means corresponds to the driving motor M. The
claimed branched connection path corresponds to
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the curved connection line L23, while the claimed
direction-switching means corresponds fo the di-
rection-switching flapper F. The claimed transaction
apparatus corresponds to the note transacting ma-
chine.

Although the present invention has been fully
described by way of examples with reference to
the accompanying drawings, it is to be noted here
that various changes and modifications will be ap-
parent to those skilled in the art. Therefore, unless
such changes and modifications otherwise depart
from the spirit and scope of the present invention,
they should be construed as being included there-
in.

Claims

1. A sheet storage apparatus for storing sheets
(Y) in a first sheet storage portion (S1) via a
sheet transport path (L2), characterized in that
an internal transport path (L2) formed in an
apparatus body (11) can be commumicated
with an external transport path (L2) commu-
nicated with a second sheet storage portion
(S2-S6).

2. The sheet storage apparatus according to
claim 1, wherein said sheet transport path (L2)
comprises a first transport path (L21) required
to transport the sheets (Y) fo the sheet storage
portions (S1-S6) for the storage of the sheets
(Y) therein and a second fransport path (L22)
required to feed the sheets (Y) therefrom to the
outside.

3. The sheet storage apparatus according to
claim 1 or 2, and further comprising a power
tfransmission means (19) disposed at a con-
necting portion between said internal fransport
path (L2) and said external transport path (L2)
o transmit a driving force.

4. The sheet storage apparatus according to any
one of claims 1 to 3, and further comprising a
driving means (M) disposed near the external
transport path (L2) to drive the external trans-
port path (L2).

5. The sheet storage apparatus according to
claim 2, and further comprising a branched
connection path (L23) for communicating be-
tween said first transport path (L21) and said
second fransport path (L22) to transport the
sheets (Y) from said first transport path (L21)
to said second fransport path (L22).

6. The sheet storage apparatus according to
claim 5, and further comprising a direction-
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7.

12

switching means (F) for switching the transport
direction of the sheets (Y) introduced to a
branched position of said branched connection
path (L23).

A transaction apparatus comprising the sheet
storage apparatus according to any one of
claims 1 to 6.
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