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(57) Abstract: Disclosed is a paper
money calculating apparatus having an
auto strapping-function.  Particularly,
the present invention is contrived to
provide a paper money calculating appa-
ratus having an auto strapping-function
capable of automatically performing
steps of calculating predetermined
amounts of paper money and strapping
the calculated paper money to
thereby shorten a business processing
time and improve applicability and
functionality of the paper money
calculating apparatus. The paper money
calculating apparatus provided with
the auto strapping-function includes:
a calculating device for calculating
predetermined amounts of paper
money by a command, displaying
the calculation and discharging the
calculated paper money; a transporting
device for transporting a wad of the
discharged paper money; a strapping
device configured in one side of the
calculating device for strapping the
transported wad of paper money; an
arranging device for arranging the
transported wad of paper money; and a
central controlling device for controlling
configuration devices.
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PAPER MONEY CALCULATING APPARATUS HAVING AN AUTO
STRAPPING-FUNCTION

Technical Field

The present invention relates to a paper money
calculating apparatus; and, more particularly, to a paper
money calculating apparatus having an auto strapping-
function capable of automatically performing sequential
steps. of calculating predetermined amounts of paper money
and strapping the calculated paper money to thereby obtain
a rapid business processing timé by eliminating a need of
using an additional strapping apparatus or a strapping
operation and improve functionality of the paper money

calculating apparatus.

Background Art

Generally, an automatic paper money calculating
apparatus for rapidly and accurately calculating amounts of
money is used in business places dealing with large amounts
of money, for instance, financial institutions.

The paper money calculating apparatus for calculating
amounts of money in paper types such as paper money and
cheques starts to operate automatically'when a user puts
predetermined amounts of paper money on a receiving unit.
That is, the paper money calculating apparatus calculates
the predetermined amounts of paper money put one the
receiving unit. Then, the paper money calculating
apparatus discharges the calculated paper money to a
designated outer pért and displays the calculated amount on

a display unit.

When it 1is necessary to separate wads of the
calculated paper money into each predetermined amount and

to easily carry the wads of paper money, a user
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additionally employs a paper money strapping apparatus to
strap the calculated wad of péper money.

' However, +the conventional paper money calculating
apparatus has a mere function of "calculating a desired
amount of paper money, and thus, the above mentioned paper
money strapping apparatus is additionally used to strap the
desired amount of the calculated paper money. For this
reason, a user has to manually pérform. the calculating
operation and the strapping operation since these two
operations cannot be automatically performed. As a result
of this manual operation, there are disadvantages of

inconvenience and delayed business processing time.

Disclosure of the Invention

It is, therefore, an object of the present invention
to provide a paper money calculating apparatus having an
auto strapping-function for allowing an operation of
calculating a predetermined amount of paper money and an
operation of strapping the predetermined amount of the
calculated paper money to be automatically performed to
thereby provide convenience to a user by eliminating
conventionally performed manual calculating and strapping
operations and shorten a business processing time.

In accordance with one aspect of the present
invention, there is provided a paper money calculating
apparatus provided with an auto strapping-function,

including:  a calculating device for calculating

‘predetermined amounts of paper money by an inputted command,

displaying the calculation result and discharging the
calculated paper  money; a transporting device for
transporting a wad of the discharged- paper money into a
predetermined place; a strappiﬁg device configured in one
side of the calculating device for strapping the wad of the

paper money transported by the transportation deviée; an
2
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arranging device for arranging the wad of the papér money
transported by the transporting device; and a central
controlling device for controlling configuration devices.

‘ In accordance with another ésﬁect of the present
invention, the transporting device includes: a base frame;
a paper money feeding inlet formed in an extending line of
a paper money transportation direction of the
transportation device; a roll paper for use in' strapping
supplied to strap a wad of paper money fed into the paper
money feeding inlet; a roll paper supplying means supplying
the roll paper and guiding the roll paper around the fed
wad of paper money; a curling means being formed to be
movable toward the roll paper supplying means and giving a
predetermined curling state by pressing one surface of the
fed wad of paper money; and a roll paper strapping means
strapping the fed wad of paper money with the roll paper
supplied by the roll paper supplying means and cutting the
strapped roll paper. o

In accordance with another aspect of the present
invention, the strapping device includes: an arrangement
driving motor; an arrangement base block making a sliding
movement by receiving a driving force from the arrangement

driving motor; a driving medium means for transmitting the

driving force from the arrangement driving motor to the

transportation base biock; at least more than one guiding
members guiding the arrangement base block; an arrangement
means arranging a wad of paper money in upward and downward
directions as moving together with the arrangement base
block by being connected with the arrangement base block;
and a controlling means controlling upward and downward
movements of the arrangement base block;

In accordance with still another aspect of the
present invention, +the arranging device includes: an
arrangement driving motor; an arrangement base block making

a sliding movement by receiving a driving force from the
3 .
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arrangeﬁent driving motor; a driving medium means for
transmitting the driving force from the arrangement driving
motor to the transportation base blqck; at least more than
one guiding members guiding the arrangement base block; an
arrangement means arranging a wad of paper money in upward
and downward directions and left and right directions as
moving together with the -arrangement base block by being
connected with  the arrangement. base block; and a
controlling means controlling upward and downward movements
of the arrangement base block. _

In accordance with further aspect of the present
invention, the discharging device includes: a discharge
driving bar moving by the transporting device; a plurality
of restoring springs restoring the discharge driving bar
into an original position; at least more than one discharge
guiding block guiding the discharge driving bar to move by
passing through said at least more than one discharge
guiding blocks; and a discharge memﬂef formed in the other
end of the discharge driving bar and discharging a wad of

paper money strapped by the strapping device.

Brief Description of the Drawings

Other objects and aspects of the invention will become
better understood with respect to the following description
of the preferred embodiments given in conjunction with the
accompanying drawings, in which: |

Fig. 1 is a frontal perspective view showing a paper
money calculating apparatus provided with an . auto
strapping-function in accordance with the present
invention;

Fig. 2 is a rear perspective view showing the paper
money calculating apparatus provided . with the auto
strapping-function in accordance with the present

invention;
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Fig. 3 is an interior perspective view showing the
paper money calculating apparatus provided with the auto
strapping-function in accordance” -~with the present
invention;

Fig. 4 1s a side cross-sectional view showing an
internal structure of a calculating device unit configured
in the paper money calculating apparatus provided with the
auto strapping-function in accordance with the present
invention;

Fig. 5 is a perspective view showing a transporting
device wunit configured in the paper money calculating
apparatus provided with the auto strapping-function in
accordance with the present invention;

Fig. 6 is a top view showing another type of a sensor
plate configured in the transporting device unit of the
paper H@ﬁey calculating apparatus in accordance with the
present invention; - ~

Fig. 7 1is a perspective view showing a strapping
device wunit of the paper money calculating apparatus
provided with the auto strapping-function in accordance
with a preferred embodiment of the present invention;

Fig. 8 is a perspective view showing the configuration
of the strapping device unit except for a roll paper
guiding unit in the paper money calculating apparatus in
accordance with the preferred embodiment of the presént
invention; —

Fig. 9 is a perspective view showing a strapping
device unit of a paper money calculating apparatus provided
with an auto strapping-function in accordance with another
preferred embodiment of the present invention;

Fig. 10 is a perspective - view showing the
configuration of the strapping device unit except for a
roll paper guiding unit in the paper money calculating
apparatus in accordance with said another preferred

embodiment of the present invention;
5
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Fig. 11 is a perspective view showing an arranging
device wunit of the paper money calculatiﬁg apparatus
provided with the auto strapping-=function in accordance
with the present invention;

Fig. 12 is a bottom-side perspective view showing a
transporting device unit and a dischargiﬁg device unit of
the paper money calculating apparatus provided with the
auto strapping-function in accordance with the present
invention;

Fig. 13 is a configuration diagram showing a central
controlling device unit of the paper money calculating
apparatus provided with the auto strapping-function in
accordance with the present invention; and

Figs. 14 and 15 are flowcharts for describing steps of
a strapping operation in the paper money calculating
apparatus provided with the auto strapping-function in

accordance with the present invention. -

Best Mode for Carrying out the Invention

The above object, features and advantages of the
present invention will become apparent from the following
description of the preferred embodiments with reference to
the accompanying drawings. Hereinafter, a paper money .
calculating apparatus having an auto strapping-function
will Dbe described in detail with reference +to the
accompanying drawings.

Fig. 1 is a frontal perspective view showing a paper
money ' calculating apparatus provided with an auto
strapping-function in accordance with the present
invention. Fig. 2 is a rear perspeéctive view showing the
paper money calculating apparatus provided with the auto
strapping-function, and Fig. 3 is an interior perséective
View showing the'paper money calculating apparatus provided

with the auto strappinngunction.
6



10

15

20

25

30

35

WO 2004/109592 PCT/KR2004/001399

As shown in the drawings, the paper money calculating
apparatus provided~ with the auto strapping-function is
configured as follows. A

The paper money calculating apparatus includes: a
calculating device 100 for caiculating paper money and
displaying the calculation result by an inputted command
and for discharging the calculated paper money outside;Va
transporting device 200 for transporting a wad of the
discharged paper money from the calculating device 100 to
one designated place; a strapping device 300 for strapping
the wad of the discharged paper money transported by the |
transporting device 200, the strapping device 300 being
integrated in one side of the calculating device 100; an
arranging device 400 for arranging the wad of paper money
discharged from the calculating device 100 and transported
by the transporting device 200; a central controlling
device 500 for controlling each configﬁration elements; and
a discharging device 600 for discharging the wad of paper
money strapped at the strapping device 300.

More detailed description on configuration devices and
device elements of the paper money calculating apparatus
provided with the auto strapping-function will be provided
in the following. ,

(1) Calculating Device 100

‘The calculating device 100 will be described with
reference to Fig. 4. Fig. 4 is a side cross-sectional view
showing an internal structure of a calculating device unit
of the paper money calculating apparatus provided with the
auto strapping-function in accordance with the present
invention. ‘

As shown in the drawing, the Ealculating device 100
includes: a base frame 110a; a paper money receiving unit
111 configuring an outer part of the calculating device 100
.and having an upper part on which a wad of paper money to

be calculated are placed; a case 110 having a discharge
7
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unit 113 in which a stacker 112 which supports a wad of
downwardly discharged paper money to ke stacked is formed;
a main motor 120 mounted on the base frame 110a disposed on
an inner botfom part of the case 110; a first transporting
roller 121 rolling by being connected to a driving shaft of
the main motor 120 through the use of a pulley and a belt
as media; a second transporting roller 122 rolling by being
connected to the first transporting roller 121 through the
use of a gear as a medium; a pick-up roller 123 rolling by
being coﬁnected to the second transporting roller 122
through the use of a pulley and a belt as media; a
discharge motor 124 mounted in a discharge unit side of the
case 110; a discharge wheel 130 rotating as the discharge
motor 124 actuates and having a plurality of spiral
discharge wings 131 in an outer circumferential surface of
the discharge wheel 130; a paperxr money transportation
passage (not shown) in which pieces of paper money
discharged from the paper money receiving unit 111 are
transported towards the discharge unit 113 along an outer
circumferential surface of the first transporting roller
121; a first detecting means for detecting the existence or
absence of paper money and determines amounts of the paper
money by being allocated in between the paper money
receiving unit 111 and the paper money transportation
passage; a display " 141 for expressing the calculation
result by an input signal from +the detection unit and
displaying a status of the paper money calculating
apparatus; and a plurality of function keys 142 for
inputting various commands, the plurality of function keys
142 being configured in an exterior side of the case 110.

The first detecting means includes: a supplied paper

- money detecting sensor for detecting whether a piece of

paper money is disposed on a designated place by being
placed in one side of the paper money receiving unit 111

where the piece of paper money is disposed; a discharged
8
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paper money detecting sensoxr for detecting a piece of paper
money discharged to the discharge unit 113 by being placed
in lateral sides where the stacker 112 faces inwardly; and
a transported paper money detecting sensor for detecting
each piece of paper money being. transported along the paper
money transportation passage by being placed in the paper
money transportation passage.

A rubber 123A for increasing a frictional force with
surfaces of paper money 1is disposed in an outer
circumferential portion of the pick-up roller 123.

(2) Transporting Device 200 .

With reference to Fig; 5, the transporting device 200
will be described in more detail. The transporting device
200 plays a role in transporting a wad of paper money
calculated and then discharged from the calculating device
100 to the strapping device 300. ™Also, the ’transporting
device 200 is 1located beneath the stacker 112 of the
calculating device 100. Fig. 5 1s a perspective view of a
transporting device unit configured in the paper money
calculating apparatus provided with an auto strapping-
function in accordance with the present invention.

As shown in the drawing, the transporting device 200
is formed‘ in an interior side, of the calculating device
100. The transporting device 200 includes: a
transportation driving motor 210 for generating a driving
force;.a driving pulley 220 rotating by the transportation.
driving motor 210 and having a rotation plate 222 with a
plurality of detecting = apertures opened with a
predetermined distance along a rim gf the rotation plate
222; a plurality of transportation -bell metal pulleys 241
to 243 rotating when receiving @ driving force of the
driving pulley 220 using a transportation driving belt 230
as a medium; a transportation base block 250 fixed in one
portion of the transportation driving belt 230 and moving

as the transportation driving belt 230 moves; at least more
9
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than one guiding members 260 for guiding the movement of
the transportation base block 250;- a moving bar 270
extending from the transportation base block 250 and moving
a wad of paper money stacked in the stacker 112 as the
transportation base block 250 moves; and a controlling
means for controlling operation of the transportation base
block 250.

" The transportation driving belt 230 has a
predetermined path that connects the driving pulley 220
with the plurality of transportation bell metal pulleys 241
to 243.

Said at least more than one guiding members 260 are
preferably formed in a bar shape to allow said at least
more . than one guiding members to pass through the
transportation block 250, so that the transportation base
block 250 can make a sliding movement- along said at least
more than one guiding members 260. At this time, said at
least more +than one guiding members 260 are preferably
configured by a pair of guiding bars for stably supporting
and moving the transportatiqn base block 250.

Also, a slide bearing (not shown) can be formed inside
of the transportation base block 250 through which said at
least one guiding members pass in order for the
transportation base block 250 to make smooth left and right
sliding movements on said at least more than one guiding
members 260.

The controlling means includes: a transportation
encoder sensor 280 for controlling forward and reverse
rotations of +the +transportation driving motor 210 to
control left and right movement _operations of the
transportation base block 250; and a grooved transportation
sensor 290 being mounted on a portion of the transportation
base block 250 and serving roles in checking an initial
position (a starting point) of the transportation base

block 250 and initializing the position of the
10 ‘
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transportation driving motor 210 when in error. '

Herein, +the transportation encoder sensor 280 1is a
photo;sensor, and a sensing unit of +the transportation
encoder sensor 280 faces to the detecting apertures 221 of
the rotation plate 222 of the driving pulley 220.
Therefore, as the driving pulley 220 rotates, a detecting
operation 1is carried out where the detecting apertures 221
are not formed and, in contrast, the detecting operation
stops where the detecting apertures 221 are formed. As a
result of this selective detecting operation, the
transportation encoder sensor 280 can detect the number of
forward or reverse rotations made by the transportation
driving motor 210.

Also, the driving pulley 220, the transportation bell
metal pulleys 241 to 243 and transportation driving belt
230 are media for driving the transportation base block 250
by receiving a driving force generated by the
transportation driving motor 210. Also, it is well known
that any configuration is allowable as long as the driving
force provided from the transportation driving motor 210
can be delivered to the transportation base block 250.

Furthermore, as shown in Fig. 6, the rotation plate
222 can include: a circular plate; and a plurality of
protrusions protruded outwardly from an outer rim of the
circular plate with a predetermined distance. Hence, each
predetermined distance between the protrusions serves as
the detecting apertures 221 of the rotation plate 222.

"(2) Strapping Device 300

With reference to Figs. 7 and 8, the strapping de&ice
300 being disposed in one side of the calculating device
100 and serving a role in strapping a wad of paper‘money

transported by +the transporting device 200 will be

. described in detail.” Especially, Fig. 7 is a perspective

view showing the configuration of a strapping device unit

of the paper money calculating apparatus provided with the
11
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auto strapping-function in accordance with the present
invention. Fig. 8 1is a perspective view showing the
configuration of the strapping dévice_ unit’ excépt for a
roll paper guiding means in accordance with the present
invention.

As shown, the strapping device 300 includes: a base
frame 300a; a paper money feeding plate 301 formed in an
extending line of a paper money transportation direction
from the transporting device 200; a roll paper 302 (refer
to Fig. 2) supplied to strap a wad of paper money fed into
the paper money feeding plate 301; a roll paper supplying
means.310 being mounted on the base frame 300a and serving
a role in supplying and guiding the roll paper 302 around
the wad of paper money; a curling. means 320 giving an
adequate curing to the wad of paper money by moving toward
the roll paper supplying means 310, more particularly, by
moving in a perpendicular direction to the wad of paper
money; and a roll paper strapping means 330 strapping the
wad of paper money in a predetermined curled state with the
roll paper 302 supplied from the roll paper supplying means
310 and then cutting the strapped roll paper 302.

Herein, in one side of the roll paper 302, hotmelt
adhesives are coated and dried. n

The roll paper supplying means 310 is configured such
that the roll paper 302 can be smooﬁhly supplied to a place
where the wad of paper money can be strapped. The roll
paper supplying means 310 includes: a ‘pair of left and
right frames 311 and 312 having an approximate square
shape, being arranged in parallel with a predetermined
spacing distance in one upper side of- the base frame 300a
and guiding the roll paper 302 to be smoothly supplied; a
roll paper supplying motor 313 being disposed between the
pair of the left and right frames 311 and 312 which éupport
the roll paper supplying motor 313 and being capable of

making forward and reverse rotations; a roll paper
' 12
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supplying gear 313a mounting on an exterior side of one of
the left and the right frames 311-aﬁd 312, i.e., on the
exterior side of the left frame 311, and rotating by the
roll paper supplying motor 313; a reduction gear 313b
rotating by engaging with the roll paper supplying gear
313a; a roll paper feeing inlet 314 where the roll paper
302 is fed into, the roll paper feeding inlet 314 being
opened in upper surfaces of the pair of left and right
frames 311 and 312; a pair of roll paper feeding rollers
(not shown) formed between portions of - -the pair of left and
right frames 311 and 312 where the roll paper feeding inlet
314 is formed and one of the pair of feediﬁg rollers being
connected to a rotation shaft of the reduction gear 313b to
make the pair of roller paper feeding rollers rotate by
having a contact surface in an extending line of the roll
paper feeding inlet 314 and thus to make the roll paper 302
fed into -a space between the roll paper feeding rbllers; a
pair of roll paper guiding members 315 and 316 being
disposed in parallel in a forth direction from the pair of
left and right frames 311 and 312 with a predetermined
spacing distance, having a space for allowing the fed wad
of paper money to be allocated inside, being specifically
arranged such that +the pair of the roll paper guiding
members 315 and 316 is allowed to move in an oppdsite
direction from each other and guiding the roll paper 302
éupplied through the pair of left and right frames 311 and
312 to circle around the fed wad of paper Qmoney by
cooperating with the left and the right frames 311 and 312;
aﬂd a plurality of elastic members 317 restoring the pair
of roll paper guiding members 315 and 316 to an original
position.

Herein, on the inner side of a space between the pair
of left and right frames 311 and 312 and the pair of roll
paper guiding members 315 and 316, there is provided a roll
paper guiding passage (not shown) for guiding the roll

13
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paper 302 to go around the space.

Also, there are roll paper guide driving rollers 318
for moving the pair of roll paper guiding members 315 and
316 in opposité direction, i.e., the direction making the
pair of roll paper guiding members 315 and 316 apart from
each other as curling bars.322 of the curling means 320
move inwardly with a predetermined distance and contact
both sides of the pair of roll paper guiding members 315
and 316. That is, a plurality 'of supporting frame 318a
having a shape of ‘I’ are placed in upper and lower sides
of outer walls 6f the roll paper guiding. members 315 and
316, and the roll paper guide driving rollers 318 are
arranged such that the roll paper guide driving rollers 318
rotate inside of each supporting frame 318a, but arranged
with a predetermined distance from ithe outer walls of the
roll paper guiding members 315 and 316.

Therefore, when the curling bars 322 move into
respective interstitial spaces created between each outer
wall of the roll paper guiding members 315 an& 316 and each
roll paper guide driving roller 318, the roll paper guide
driving rollers 318 contact the curiing bars 322 Dby
rotating along the curling bars 322, respectively. As a
résult, the roll paper guiding members 315 and 316 are
moved in opposite direction. .

The curling means 320 for providing an adequate
curling to the wad of paper money which is, in turn,
kstrapped with the roll paper 302 supplied from the roll
paper supplying means 310 includes: a movable‘base plate
321 having an approximate square shape and Dbeing
perpendicularly mounted on the base frame 300a suéh that
the movable base plate 321 is capable of moving towards the
pair of roll paper guiding members 315 and 316; the above-
described curling bars 322 eitending from each corner of
the movable base plate 321 toward the pair of roll paper

guiding members 315 and 316, each having an angled surface
14
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322a with a decreasing angle as going towards an end part
of one surface of the selected curling bar 322, opening the
pair of roll paper guiding members 315 and 316 in opposite
direction by being contacted to the respective roll paper
guide driving rollers 318 as the curling bars 322 move
together with the movable base plate 321, and pressing
upper and lower portions of the wad of paper money fed into
the space of the pair of left and right frames 311 and 312;
interlocking bars 323 interlocking with the movement of the

movable base plate 321; a pair of curling rotary moving

,bodies 324 each rotating around a respective central axle

324a and having one end pressed by the respective
interlocking bar 323; a curling contact bar 325 being
connected to the other end of each curling rotary moving
body 324 and pressing a rear side, i.e., the side opposite
to a side With which the curling bars 322 are contacted, of
the wad of paper money fed by the rotation of the curling
rotary moving bodies 324; a plurality of first elastic
restoring members 326 restoring the movable base plate 321
into an original position; and a driving means for driving
the movable base plate 321.

The curling rotary moving bodies 324 are built in a
vertical frame 300b being perpendicularly mounted on the
base frame 300a and supporting configuration elements. A
plurality of second elastic restoring members 324b for
restoring the curling rotary moving bodies 324 into an
original position after the rotation of the curling rotary
moving bodies 324 are formed in the other upper end of each
curling rotary moving body 324 and in ene upper side of the
vertical frame 300b.

Herein, for detail description about the mechanism of
the roll paper guide driving rollers 318 and the curling
bars 322 for opening the pair of roll paper guiding members
315 and 316 in opposite direction, when the curling bars

322 move as contacting the roll paper guide driving rollers
15
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318, the roll paper guide driving rollers 318 move as
riding on the respective angled surfaces 322a of the
curling bars 322, thereby opening the pair of roll paper
guiding members 315 and 316 in opposite direction. The
reason for opening the pair of roll paper guiding members
315 and 316 is to block the pair of roll paper guiding
members 315 and 316 from interfering with activities of a
subsequent cutter assembly 332 such as éutting and adhesion
of the roll paper 302. More detail explanation of these
activities will be provided later.

The driving means for driving the movable base plate
321 can be embodied in any form that allows the movable
base plate 321 to move toward the pair of roll paper
guiding members 315 and 316. For instance, the driving
means includes: a cam driving motor "326 disposed in one
side of the base frame 300a; a dfﬁving gear 327a rotating
by the cam driving motor 326; a transmission gear 327b
engaging with the driving gear 327a; a curl driving cam
327¢ driving with the transmission gear 327b by having the
same shaft to the transmission gear in one end part of the
transmission gear 327b; a curl driving lever 327d being
rotatable around one end of the curl driving lever 327d as
a rotation axle in the base frame 300a and rotating as the
other end of the curl driving lever is interlockgd with the
curling driving cam 327c; and a wire 328 being a medium
member for moving the curling means 320 by the rotation of
the curl driving lever 327d.

Next, the roll paper strapping means 330 includes: a
cutter driving cam 331 disposed in” the other end of the
transmission gear 327b by having- the same shaft to the
transmission gear 327b and driving together with the

transmission gear 327b; the above mentioned cutter assembly

332 adhering the roll paper 302 used for strapping:the wad

of paper money as the cutter assembly 332 is shifted to the

rear side of the wad of paper monmey by the cutter driving
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cam 331 and cutting the adhered roll paper 302; and a
second detecting means for detecting the rotation of the
cutter diiving cam 331, i.e., that of the cam driving motor
326.

The cutter assembly 332 includes: a heater 332a for
adhering the roll paper 302; and a cutter 332b for cutting
the adhered roll paper 302.

The second detecting means includes: a sensor plate
330a rotating around the same shaft to the cutter driving
cam 331 and having deéetecting apertures (not shown) opened
with a predetermined distance along a rim of the sensor
plate 330a; a grooved strapping sensor 330b being formed in
one side of the sensor plate 330a such that a detection
unit of the grooved strapping sensor_ 330b faces towards the
detecting apertures of the sensor plate 330a and detecting
fhe rotation of the sensor plate 330a; and a jammed roll
paper removing sensor 330c formed in the other side of the
sensor plate 330a such that a detécting unit of the jammed
roll paper removing sensor 330c faces towards the detecting
apertures of the sensor plate 330a and sensing and
detecting a jammed piece of roll paper in the roll paﬁer
guiding passage of the roll paper guiding members 315 and
316 during the strapping operation by the strapping device
300. Herein, the grooved strapping sensor 330b is a photo-
sensor for detecting a driving of one rotation made by the
cam driving motor 326.

. In other words, the grooved strapping sensor 330b is a
sensor for checking an initial state and a éompleted
driving state based on the fact that,hwhen the cam driving
motor 326 completes one rotation, all relevant actuations
of the strapping device 300 completes one cycle. Also, the
jammed roll paper removing sensor 330c 1s a photo-sensor
that drives the curling means 320 by making a half-rotation
of the cam driving motor 326 when a piece of the ro}l paper

302 is jammed in the roll paper guiding passage of the roll
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" paper guiding members 315 and 316, so that the roll paper

guiding members 315 and 316 are opened in both directions,
further resulting in an easy of removing the Jjammed piece
of the roll paper 302.

The two sensors, i.e., the ‘grooved strapping sensor
330b and the Jjammed roll paper removing sensor 330c,
proceed with the detecting activity where the detecting
apertures of the sensor plate 330a are not formed, but stop
the detecting activity where the detecting apertures are
formed. Thus, with use of this detection signal, it 1is
possible to detect degrees of the rotation made by the cam
driving motor 326 in a forward direction or in a reverse
direction. |

In accordance with this preferred embodiment of the
present invention, it is exemplified that the cam driving
motor 326 driving the movable base plate 321 is used as a
driving source for driving the cutter driving cam 331 of
the roll paper strapping means 330. However, it is still
possible’ to wuse other additional driving sources for
achieving ‘the same goal.

With reference to Fig. 2, an unexplained reference
numeral 300b 1is a case for covering the strapping device
300 for protection. Also, a roll paper sﬁacking unit 340
where the roll paper 302 supplied to the roll paper
supplying means 310 is stacked is formed in one exterior
side of the case 300b, i.e., a rear side of the diagram
shown in Fig. 2. Furthermore, a plurality of roll paper
guide rollers 371 to 373 for guiding the roll paper 302
supplied in an unrolled manner from the roll paper stacking
unit 340 to the roll paper supplying means 310 are formed
with a predetermined distance in an upper exterior side of
the case 300b.

Also, an unexplained reference numeral 521 1is a
strapping key (refer to Fig. 1) for selecting the strapping

operation to the wad of paper money calculated at the
18



10

15

20

25

30

35

WO 2004/109592 PCT/KR2004/001399

calculating device unit. The strapping key 1is formed in
one side of the case 300b of the strapping device 300.
Reference numerals 522A and 522B (refer to Fig. 1) are

roll paper féeding keys disposed in an exterior side of the

- case 300b of the strapping device 300. Specifically, the

reference numerals 522A and 522B are’'a roll paper supplying
key and a roll paper releasing key, respectively. The roll
paper supplying key 522a is used when a user manually feeds
the roll paper 302 which is not fed into the space between
the roll paper guiding members 315 and 316 at an initial

stage. The roll paper 302 precedently fed by the roll

- paper supplying key 522a is supplied by pressing a

strapping key 521 in a subsequent operation. The roll
paper releasing key 522b serves a "role in releasing the
roll paper 302 from the roll paper guiding members 315 and
316 when errors occur durihng the operation. If an error
does not occur, the roll paper releasing key 522b is not

used. Also, the roll paper releasing key 522b can be used

. when replacing the roll paper 302.

Meanwhile, referring +to Figs. 9 and 10, another
preferred embodiment of the strapping device 300 will de
explained in detail. Herein, the same reference numerals
are used for the same configuration elements described in
the precedent preferred embodiment, and their detailed
description about those configuration elements will be
omitted.

Fig. 9 1is a perspective view showing a strapping
device unit of the paper money calculating apparatus in
accordance with another preferred embodiment of the present
invention. Fig. 10 is a perspective view showing the
configuration of the strapping device unit except for a
roll paper guiding means in accordance with said another
preferred embodiment of the present invention.

As shown in the drawings, - the strapping device 300

includes: a base frame 300a; a paper money feeding plate
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301 formed in an extending 1line of a paper money
transportation direction from the transporting device 200;
a roll paper 302 (Refer to Fig. 2) supplied to strap a wad
of paper*mgney fed into the paper money feeding plate 301;
a roll paper supplying means 310 being mounted on the base
frame 300a and serving a role in supplying the roll paper
302 and guiding the roll paper 302 to circle around the wad
of paper money; a curling means 350 providing an adequate
curing to the wad of paper money by moving toward the roll
paper supplying means 310, more particularly, by moving in
a ‘perpendicular direction to the wad of paper money; and a
roll paper strapping means 360 strapping the wad of paper
money in a predeterminéd curled state- with the roll paper
302 supplied from the roll paper supplying means 310 and
then cutting the strapped roll paper 302.

Since this strapping device 300 except for the curling
means 350 and the roll paper strapping means 360 is
identical to the strapping device provided in accordance
with the precedently described preferred embodimént of the
present invention, detailed description about those
identical configuration elements will be omitted. Herein,
the roll paper - guiding members 315a and 316a modified
corresponding to changes in the shape of curling means 350
will be described along with describing the curling means
350.

As shown in Figs. 9 and 10, the curling means 350 in
accordance with another preferred embodiment serves a role
in providing an adequate curl to a wad of paper money prior
to strapping the wad of paper money with the roll paper 302
supplied from the roll paper supplyiﬁg meané 310. The
curling means 350 includes: a movable base plate 351 having
an approximate -square shape and being perpendicularly
mounted on the base frame 300a such that the movable base
plate 351 is capable of moving towards the pair of roll

paper guiding members 315a and 316a; a plurality of bottom
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plates 352 extending from both end sides of the movable
base plate 351 towards the roll paper guiding members 315a
and 3l6a; a plurality of projection plates 353 each
projecting from an upper surface of the bottom plate 352 in
an upward direction; a plurality of curling bars 354 formed

in bottom and top parts of projection plates 353 and
pressing upper and lower parts of the wad of paper money
fed into a space of a left and a right frames 311 and 312

as the curling bars 354 move along the movable base plate

351; a plurality of contact plates 355 being disposed on

portions of the projection plates 353 facing to portions
where the curling bars 354 are formed and contacting both
sidewalls of the roll paper guiding members 315a and 316a
prior to making a forward movement; a plurality of elastic
members 356 each formed in a forth side of the bottom plate
353 and inducing the elastic movement of the movable base
plate 351; a pair of curling rotary moving bodies 324 each
rotating around a respective central axle 324a and being
connected with the first elastic members 356 in one edge
side; a curling contact bar 325 extending from the other
upper edge side of each curling rotary moving body 324 and
pressing a rear side, i.e., the side facing to a surface to
which the curling bars 354 make a contact, of the wad of
paper money fed by the rotation of the curling ‘rotary
moving bodies 324; a plurality of second elastic members
357 for providing elasticity in an opposite direction to
the first elastic members 356 by beind formed in the other
lower ‘edge side of the curling rotary moving body 324; a
plurality of elastic restoring members 324b each being
formed in the other upper edge side of each curling fotary'
moving body 324 for restoring the curling rotary moving
bodies 324 into an original position; and a driving means
for driving the movable base plate 351.

The pair of curling rotary moving bodies 324 1is

mounted on a vertical frame 300b  which supports
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configuration elements by being placed in perpendicular to
the base frame 300a. Also,“the projection plate 353 is
formed in an arc shape having a predetermined curvature,
and the curling bars 354 are formed at a starting point and
at an end point of the arc, respectively.

Herein, a separation elastic member (not shown) is
formed between the roll paper guiding members 315a and 31l6a
to provide left and right movements of the roll paper
guiding members 315a and 316a. Before the movable base
plate 351 moves, the contact plates 355 are in a state of
making a contact with outer walls of the roll paper guiding
members 315a and 316a. Thus, left and right movements of
the roll paper guiding members 315a and 316a are restrained
by the contact plates 355. Also, the separation elastic
member (not shown) under a compressed state exerts a
repulsion force that makes the roll paper guiding members
face in opposite.

The driving means for driving the movable base plate
351 can be embodied in any type as long as the movable base
plate 351 can move towards the roll paper guiding members
315a and 316a. For example, the driving means includes: a
cam driving motor 326 disposed in one side of the bése
frame 300a; a driving gear. 327a rotating by the cam driving
motor 326; a +transmission gear 327b engaging with the
driving gear 327a; a curl driving cam 327c driving with the
transmission gear 327b by having the same shaft to the
transmission gear 327b in one end pérE of the transmission
gear 327b; a curl driving level 327d being rotatable around
one end as a rotation axle in the base frame 300a and
rotating as the other end of the curl driving lever 327d is
interlocked with the curling driving cam 327c; and a wire
328 being a medium member for moving the curling means 320
by the rotation of thé curl driving lever 327d.

Hereiﬁ, one end of the wire 328a is connected to one

of the second elastic member 357, and the other end of the
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wire 328a is connected to the movable base plate 351.

(3) Arranging Device 400

With reference to Fig. 11, the arranging device 400
for arranging the wad of paper money before strapping the
transported wad of paper money by the strapping device 300
will be described. The arranging device 400 is formed in a
place where the wad of paper money 1is fed by the
transporting device 200 and strapped by the strapping
device 300, i.e., in the paper money feeding plate side of
the strapping device 300. Fig. 11 is a perspective view
showing an arranging device unit configured in the paper
money calculating apparatus provided with the auto
strapping-function in accordance with the present
invention.

As shown, +the arranging device 400 includes: an
arrangement driving motor 410 capable of making forward and
reverse rotations; an arrangement driving pulley 420 being
connected to a rotation shaft of the arrangement driving
motor 410 and haviﬁg a rotation plate 422 in one side,
wherein the rotation plate 422 has apertures 421 opened
with a predetermined distance along a rim of the rotation
plate 422; an arrangement bell metal pulley 430 being
disposed with a predetermined distance from the arrangement
driving pulley 420 in an upward direction and rotating by a

driving force +transmitted from the arrangement driving

‘pulley 420 through the use of an arrangement driving belt

431 as a medium; an arrangement base block 440 fixed in one
portion of +the arrangement driving belt 431 and making
upward and downward movements along’ with the movement of
the arrangement driving belt 431; an arrangement means 450
moving upwardly and downwardly along with the movement of
the arrangement base block 440 by being adjoined with the
arrangement base Dblock 440, thereby arranging the wad of

paper money in upward and downward directions and in left

and right directions; at least more than one guiding
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members 460 guiding the arrangement base block 440 to
direct upwardly and downwardly; and a controlling means
controlling the upper and lower movements of the
arrangement base block 440.

Said at least more than one guiding members 460
penetrate the arrangement base block 440 and are preferabiy
formed in a bar type to allow the arrangement base block
440 to slide upwardly and downwardly along said at least
more than one guiding members 460. Also, it is preferable
to form said at least more than one guiding members 460 in
pairs for a stable support and movement of the arrangement
base block 440. - -

Also, a slide bearing (not) can be formed inside of
the arrangement base block 440 through which said at least
more than one guiding members 460 pass in order to make the
arrangement base block 440 slide upwardly and downwardly
along said at least more than one guiding members 460.

The controlling means includes: an arrangement encoder
sensor 470 controlling forward and reverse rofations of the
arrangement driving motor 410 to thereby control upward and
downward movements of the arrangement base block 440; and a
grooved arréngement sensor 480 being formed in one side of
the arrangement base block 440 and detecting an original
position of the arrangement base block 440.

In case of controlling a position of the arrangément
base block 440 by the arrangement encoder sensor 470, the
original position is first decided by using the grooved
arrangement sensor 480. The grooved arrangement sensor 480
is also used to initialize the position of the arrangement
driving motor 410 when errors occur.

The arrangement encoder sensor 470 is a photo-sensor,
and a detecting unit of the arrangement encoder sensor 470
faces to the apertures 421 of the rotation plate 422 of the
arrangement driving pulley 420. Therefore, when the

arrangement driving pulley 420 rotates, the detection
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operation is carried out where the apertures 421 do not
exist, but stops where the apertures 421 exist. As a
result of +this selective detection operation, it is
possible to detect a degree of forward or reverse rotation
made by the arrangement driving motor 410.

As mentioned above, the arrangement means 450 moves
upwardly and downwardly along with the movement of the
arrangement base block 440 by being adjoined with the
arrangement base block 440, thereby arranging the wad of
paper money in upward and downward directions and in left
‘and right directions. The arrangement means 450 includes:
a frame 451 connected to the arrangement base block 440;
contact plates 452 formed in upper and lower sides of the
frame 451; a plurality of connecting bars 453 connecting
the contact plates 452 with each other as passing through
the frame 451 by giving movability to the contact plates
452; and an elastic body’454 providing an elastic support
to a space between the frame 451 and one contact plate 452
disposed in the upper side of the frame 451.

Herein, the arrangement driving pulley 420, the
arrangement bell metal pulley 430 and the arrangement
driving belt 431 are media for driving the arrangement base
block 440 by a driving force provided from the arrangement
driving motor 410. Thus, it is known that these media can
be formed in any type as long as the driving force of the
arrangement driving motor 410 can .be transmitted to the
arrangement base block 440.

(5) Discharging Device 600

With reference to Fig. 12, the discharging device 600
for discharging the strapped wad of paper money at the
strapping device 300 will be described in detail. Fig. 12
is a bottom-side perspective view showing a transportation
device unit and a diécharge device unit configured in the
paper money calculating apparatus provided with the auto

strapping-function in accordance with the present
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invention.

As shown in Fig. 12, in an exteﬁded line of the paper
money transportation direction of the transporting device
200, the discharging device 600 is formed in a bottom forth
side of the base frame 300a of the strapping device 300.
The discharging device 600 includes: a discharge driving
bar 610 of which one end moves as being pressed by the
transportation base block 250 of the transportation device
200; a plurality of restoring springs 620 restoring the
moved discharge driving bar 610 into an original position;
at least more than one discharge guiding blocks 630 fixed
in a bottom surface of the base frame 300a to allow the
discharge driving bar 610 to be guided as the discharge
driving bar 610 passes through the discharge guiding blocks
630; and a discharge member 640 formed in the other end of
the discharge driving bar 610 and discharging the wad of
paper money strapped by the strapping device 300.

The discharge member 640 is a plate placed in
perpendicular to the other end of the discharge driving bar
610. ’

(6) Central Controlling Device 500

Referring to Fig. 13, detailed description on the
central controlling device 500 for controlling operation of
each configuration element will be provided hereinafter.
Fig. 13 1is a configuration diagram showing a central
controlling device unit configured in the paper money
calculating apparatus provided with the auto strapping-
function in accordance with the present invention.

As shown in the drawing, the central controlling
device 500 receives and outputs signals from a roll paper
detecting sensor 511 for detecting whether a piece of roll
paper 302 is supplied, a supplied paper money detecting
sensor 512 for detecting whether pieces of the paper money
are supplied to the paper money receiving unit 111, a

discharged paper money detecting sensor 513 for detecting
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whether a wad of the paper money i1s discharged to the
discharge. unit 113, a transported paper money detecting
sensor 514 being formed in the paper money transportation
passage for detecting the number of paper money moved along
the above passage, a grooved strapping sensor 515 for
detecting an initial position of the cam driving motor 326,
a fJamming removal allocating sensor 516 for detecting a
half-rotation of the cam driving motor 326 to open the pair
of roll paper guiding members 315 and 316 for the purpose
of easily removing pieces of roll paper Jjammed in between
the roll paper guiding members 315 and 316, the grooved
transportation sensor 290 for detecting whether a wad of
paper money 1is transported, the trénsportation encoder
sensor 280 for detecting a location of the transportation
driving motor 210, a roll paper encoder sensor 518 for
controlling supply and discharge of the roll paper 302 by
detecting an encoder plate placed in opposite toba shaft of
the reduction gear 313b driving by engaging with the roll
paper supplying gear 313a, the grooved arrangement sensor
470 for detecting an original position of the arrangement
base block 450, and the arrangement encoder sensor 480 for
controlling the position of the arrangement base block 450.
Also, the central controlling device 500 controls the cam
driving motor 326, the transportation driving motor 210,
the roll paper supplying motor 313, the arrangement driving
motor 410, and the cutter assembly 332. FPurthermore, the
central controlling device 500 recéi&es signals from <the
strapping key 521 for selecting the strapping function of
the calculated paper money and roll paper feeding keys 522a
and 522b (refer to Fig. 1) +to control corresponding
mechanisms.

The roll paper feediﬁg keys 522a and 522b aisposed in
an exterior side of the strapping device 300 are a roll
paper supplying key and a roll paper releasing key,
respectivély. The roll paper supplying key 522a is used
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when a user manually feeds a piece of the roll paper 302
which is not fed into the space between the roll paper
guiding members 315 and 316 at an initial stage. The roll
paper 302 precedently fed by the roll paper supplying key
522a is supplied by a strapping key 521 in a subsequent
operation. The roll paper reléasing key 522b serves a role
in releasing pieces of the roll paper 302 from the roll
paper guiding members 315 and 316 when errors occur during
the operation. If an error does not occur, the roll paper
releasing key 522b is not used. Also, the roll paper
releasing key 522b can be used when replacing the roll
paper 302.

Among the above described configdration elements, the
motors operating as a driving source are capable of making
forward and reverse rotations and are controlled by the
central controlling device 500.

Hereinafter, operationhof the paper money calculating
apparatus provided with the auto strapping-function will be
described in accordance with the present invention.

First, when a user puts a predetermined number of
paper money to be calculated on the paper money receiving
unit 111, the supplied paper money detecting sensor 512
senses this action. Then, the main motor 120 and the
discharge motor 124 are automatically driven by a command
from the central controlling device 500.

As a result of this automatic drivabilty, the first
transporting roller 121, the second Erénsporting roller 122
and the pick-up roller 123 interlocking with this automatic
driving start rotating, and among the predetermined number
of paper money placed on the paper money receiving'unit
111, the pick-up roller 123 sequentially picks-up pieces of
the paper money in order from the bottom one to the top one
with a predetermined time-interval. The picked-up paper
money is fed into an upper side of the second transporting
rollexr 122.
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Next, because of the rotations of the first and the
second transporting rollers 121 and 122, the pieces of
paper money fed into. the upper side of the second
transporting roller 122 are sequentially transported along
rims of the first and the second transporting rollers 121
and 122 and are then individually injected in between the
discharge  wings 131 of the discharge  wheel 130.
Thereafter, the pieces of paper money are stacked on the
stacker 112 of the discharge unit 113 by the rotation of
the discharge wings  131. In the course of the
transportation, the transported paper money, detecting
sensor 514 disposed in the paper money transportation
passage calculates the passed number of paper money.

The calculated number of paper money is displayed on
the light emitted diode (LED) display 141, and all pieces
of paper money are put again into the paper money receiving
unit 111. If the supplied paper money detecting sensor 512
senses this action, the central controlling apparatus 500
stops the main motor 120 and the discharge motor 124 from
driving.

During or after the calculation of paper money at thé
calculating device 100, the roll paper suppiying motor 313
of the strapping device 300 is driven by a command from the
central controlling device 500 when a wuser pushes the
strapping key 521. As a result, the roll paper supplying
gear 313a connected with the roll paper supplying motor in
one axle starts driving. .

Subsequent to the driving of the roll paper supplying
gear 313a, the roll paper 302 is guided from the roll paper
stacking unit 340 by the plurality of roll paper guiding
rollers 371 to 373 and is fed by the roll paper feeding
rollers (not shown) allocated at bottom of the roll paper
feeding inlet 314 of the left frame 311 and the right frame
312. The roll paper 302 fed by the roll paper feeding

rollers 1is supplied along the roll paper guiding passage
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(not shown) formed inside of the space between the pair of
left and right frames 311 and 312 and the pair of roll
paper guiding members 315 and 316. Herein, the roll paper
302 is supplied under a state that a user manually feeds
the roll paper 302 into a space between the roll paper
feeding rollers through a roll paper feeding inlet 314 at
an initial operation stage.

Meanwhile, prior to transporting the wad of paper
money, discharged to the stacker 112 of the paper money
discharge unit 113 after the calculation operation at the
calculation éevicé 100, into the strapping device 300 with
use of the transporting device 200, the arrangement driving
motor 410 of the arrangement device 400 drives by a command
from the central controlling device 500. Also, the
arrangément driving pulley 420 connected with  the
arrangement driving motor 410 in one axle, the arrangement
bell metal pulley 430 and the arrangement driving belt 431
connecting the arrangement driving pulley 420 with the
arrangement bell metal pulley 430 in one orbit are driven
by forward and reverse rotations of the arrangement driving
motor 410. As a result, the arrangement base-block 440
moves as being guided along the arrangement guiding members
431.

Because the arrangement driving belt 431 drives, the
arrangement base block 440 fixed in the arrangement driving
belt 431 starts moving, and as a result, the arrangement
means 450 moves to a predetermined downward position. The
predetermined position of the arrangement means 450 1is
controlled by the arrangement encoder sensor 470 and
corresponds to approximately a central point of a lateral
side of the wad of paper money.
| The transportation driving motor 210 of the
transporting device 200 is driven by a command from the
central controlling device 500. Then, as the

transportation driving motor 210 drives, the transportation
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driving pulley 220 connected with the transportation
driving motor 210 in one side, the plurality of
transportation bell metal pulleys 241 to 243 and the
transportation  driving belt 230 connecting the
transportation driving pulley 210 with the plurality of
transportation bell metal pulleys 241 to 243 start driving.
Hence, the transportation driving belt 230 is guided along
the guiding members 260, and as a result of these
sequential actions, the wad of paper money placed on the
stacker 112 is transported.

Becausewof the driving of ,the transportation driving
belt 230, the transportation base block 250 connected to
the transportation driving belt 230 and the moving bar 270
integrated with the transportation base block 250 move
towards the strapping device 300.

At this time, the wad of paper money is transported as

" much as the predetermined transportation distance set by a

user, and the transportation encoder sensor 280 controls
the transportation distance.

Under the state that the one side of the wad of paper
transported by the transporting device 200 is contacted to
and supported by the moving bar 270, the wad of paper money
is transported until the other side of the wad of paper
money touches the arrangement means 450 of the arranging

device 400. At this position,  the transportation base

block 250 stops moving.

Under the -stopped transportation, the transportation
base block 250 moves with a predetermined distance to a
counter-direction of the transportation. That dis, the
transportation base block 250 moves backward to a range of
distance from approximately 10 mm to approximately 20 mm.
Subsequent to this backward movement, the transportation
base block 250 moves forward to push the wad of paper money
to- the arrangement base block 450. These backward and

forward movement steps are repeated three times to arrange
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the wad of paper in left and right directions and in upper
and lower directions.

Afterwards, the transportation base block 250 moves
backward again with a predetermined distance, and the
arrangement driving motor 410 of the arranging device 400
is simultaneously driven +to make the interlocked
arrangement base block 450 move to an initial starting
position detected by the grooved arrangement sensor 480.

Then, the transportation driving motor 210 of the
transporting device 200 is driven again. The interlocked
transportation base block 250 moves_forwardly, and the wad
of paper money is transported insiée of the strapping
device 300 by the moving bar 270.

As the wad of paper money moves inside  of the
strapping device 300 by the transportation driving motor
210, the arrangement driving motor 410 of the arranging
device 400 drives to make the interlocked arrangement base
block 450 driven downwardly. The driving distance is
controlled by the arrangement encoder sensor 470, and the
arrangement means 450 moving downwardly presses a top
surface of the wad of paper money. These upward and
downward movements of the arrangement means 450 are
repeated in a predetermined number of times, e.g.,
approximately three times, thereby carrying out the upward
and downward arrangement of the wad of paper money.

Next, as the moving bar 270 ﬁo?és the wad of paper
money inside of the strapping device 300 by the
transportation driving motor 210 of the transporting device
200, the transportation base block 250 of the transporting
device 200 pushes the discharge driving bar 610 of the
discharging device 600, and as the discharge driving bar
610 is pushed, the restoring springs 620 of the discharging
device 600 become tensile. The tensile force provided from
the restoring springs 620 is used for discharging the

strapped wad of paper money from the strapping device 300.
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Subsequently, when the wad of paper money is
completely transported to the sﬁrapping device 300 through
the transportation device 200, the cam driving motor 326 of
the strapping means 330 rotates by a command from the
central controlling device 500, and the .driving gear 327a
is driven by the rotation of the cam driving motor 326.
Also, the rotation of the cam driving motor 326 drives the
transmission gear 327b connected with the driving gear
327a. If the transmission gear 327b is driven, the curl
driving cam 327¢c and ~the cutter driving cam 331
respectively connected to opposite portions of the axle of
the transmission gear 327b are also driven.

At this time, the driving of the curl driving cam 327c
makes the driving lever 327d rotate around one end as an
axis, and the driving lever 327d pushes the wire 328 as the
driving lever 327d rotates. The pushed wire 328 moves the
curling means 320 connected to the wire 328 toward the roll
paper guiding members 315 and 316 in which the wad of paper
money is disposed inside.

Because of the movement of the curling means 320, the
curling bars 322 of the curling ﬁeans 320 also moveé,
thereby pressing left and right corners and upper and lower
corners of the wad of paper money disposed inside of the
space created between the pair of left and right frames 311
and 312 and the pair of roll paper guiding members 315 and
316. Simultaneously, when the curling bars 322 of the
curling means 320 move, the roll paper guide driving
rollers 318 formed in both exterior sides of the roll paper
guiding members 315 and 316 moves as riding on the angled
surface 322a of each curling bar 322 to thereby make the
roll paper guiding members 315 and 316 opened from the pair
of left and right frames 311 and 312.

As simultaneous to the movement of the roll paper
guiding members 315 and 316, the curling means 320 also

moves, so that the interlocking bars 323 interlocked with
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the curling means 320 move forward, pushing each one end of
the curling rotary moving bodies 324.

The rotary movement of the curling rotary moving
bodies 324 makes the curling contact bar 325 being
connected to the dther end of each curling rotary moving
body 324 allocated in the space created between the pair of
left and right frames 311 and 312 and the pair of roll
paper guiding members 315 and 316. The curling bars 322 of
the curling means 320 serves a role in smoothly curling the
wad of paper money by pressing a central portion of one
side of the wad of paper money oppcsite to the other side
of the wad of paper money where four points of the wad of
paper money are pressed by the curling bars of the curling
means 320.

Under this state, the roll paper supplying motor 313
makes a reverse rotation by a command from the central
controlling device 500 to thereby firmly strap the curled
wad of paper money in the roll paper guiding passage formed
inside of the space between the pair of left and right
frames 311 and 312 and the pair of the roll paper guiding
members 315 and 316. At this time, since the pair of roll
paper guiding members 315 and 316 move in left and right
directions by the curling means 320, there is not
interference between the roll paper 302 and the pair of
roll paper guiding members 315 and” 316 even if the roll
paper 302 departs from the roll paper guiding passage.

The wad of paper money is curled by the curling means
320 as the curl driving cam 327c¢c drives. Also, while the
curled wad of paper money is strapped with the roll paper
302, the cutter driving cam 327c also simultaneously
drives, resulting that the cutter assembly 332 moves
forward to a rear side of the wad of paper money.
Subséquently, the cutter assembly 322 adheres the roll
paper 302 supplied to the rollApaper’supplying means 310

and cuts the strapped roll paper 302 thereafter.
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Herein, the moments of curling the wad of paper money,
reversely supplying the roll paper 302 and adhering and
cutting the roll paper 302 are determined by a time chart
used during designing the curl driving cam 327c and the
cutter driving cam 331. '

When the strapping of the wad of paper money is
completed at the strapping device 300, the transportation

"driving motor 210 of +the transportation device 400 is
driven by a command from the central controlling apparatus
500. 'Subsequently, the transportation driving pulley 220,
the plurality of transportation bell ﬁetal pulleys 241 to
243 and the transportation driving belt 230 drive. As a
result, the transportation base block 250 interlocked with
the transportation driving pulley 220, the plurality of
transportation bell metal pulleys 241 +to 243 and the
transportation driving belt 230 returns to the initial
position detected by the grooved transportation sensor 290.

As the transportation device 200 returns to the
initial state, the restoring springs 620 of the discharging
device 600 conserving a tensile force as being pushed by
the transportation base-block 250 return +to the initial
position. As simultaneous to the returning to the initial
position of restoring springs 620, the discharge plate 640
formed in one end of the discharge driving bar 610 moves,
thereby discharging the strapped wéd.of paper money from
the strapping device 300 in an opposite direction to the
feeding direction of the paper money.

| Meanwhile, another operation of the paper money
calculating apparatus having another embodied strapping
device unit shown in Figs. 9 and 10 will be described in.
accordance with the present invention. Herein, in this
case, detailed description on the operation of the paper
mohey calculating apparatus with another embodied strappiﬁé
device unit will be omitted because of the identicalness to

the first described paper money calculating apparatus
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except for the operation of the strapping device unit.
Thus, only the operation of another embodied strapping
device unit will be described hereinafter.

When the wad of paper money is transported to the
strapping device 300 by the transporting device 200, the
cam driving motor 326 of the strapping means 330‘rotates by
a command from the central controlling device 500, and the
rotation of the cam driving motor 326 drives the driving
gear 327a, thereby further driving the transmission’gear
327b connected with the driving gear 327a. Once the
transmission gear 327b is driven, the curl driving cam 327c
and the cutter driving cam 331 respectively connected to
both ends of the axle of the transmission gear 327b start
driving.

At this time, because of the driving of the curl
driving cam 327c, the driving lever 327d rotates in a
clockwise direction by taking one end as an axis, and as
rotdting, the driving lever 327d pushes the wire 328a of
which one end is connected to one of the second elastic
members 357 and the other end is connected to the movable
base plate 351. Thus, the connected secona elastic member
357 1is cCompressed, and the movable base plate 351 moves
towards the pair of roll paper guiding members 315a and
316a having the space in which the _wad of paper money is
disposed inside. -

As simultaneously as the movable base plate‘351 moves,
the curling rotary moving bodies 324 connected with the
second elastic members 357 rotates in a ‘clockwise
direction. As a result, the first elastic members 356
connected to the bottom plate 352, which moves along with
the movement of the movable base plate 351, are also

compressed to thereby assist the movement of the movable

.base plate 351 caused by the wire 328a.

As the movable base plate 351 moves, the curling bars

354 of the curling means 350 also move, thereby pressing
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left and right and top and bottom corners of the wad of
paper money disposed inside of the. space created between
the pair of left and right frames 311 and 312 and the pair
of roll paper guiding members 315a and 316a.

Simultaneously, when +the curling bars 354 of the
curling means 350 move, the contact plates 355 contacted to
both exterior sides of the roll paper guiding members 315a
and 316a do not hold the»outer walls of the roll paper
guiding members 315a and 3l6a. Hence, the separation
elastic member formed inside of the-pair of roll paper
guiding members 315a and 31l6a separates the pair of roll
paper guiding members 315a and 316a in opposite direction.

As the wire 328a is driven, the second elastic members
357 move as simultaneously as the movable base plate 351
moves. The curling rotary moving bodies 324 connected with
the second elastic members 357 make a clockwise rotation,
and as a result, the curling contact bars 325 formed at the
other end of each curling rotary moving body 324 is
allocated at the space between the pair of left and right
frames 311 and 312 and the pair of roll paper guiding
members 315a and 316a and seives a role in smoothly curling
the wad of paper monéy by pressing a central portion of one
side of the wad of paper ﬁoney opposite to a side in which
four points are pressed by the curling bars 354 of the
curling méans 350.

Under this state, the roll paper supplying motor 313
makes a reverse rotation by a command from the central
controlling device 500 to thereby firmly strap the curled
wad of paper money in the roll paper guiding passage formed
inside of the space between the pair of left and right
frames 311 and 312 and the pair of the roll paper guiding
members 315a and 316a. At this time, since the pair of
roll paper guiding members 315a and 316a move in left and
right directions by the curling means 350, there is not

interference between the roll paper 302 and the pair of
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roll paper guiding members 315a and 316a even if thé roll
paper 302 departs from the roll paper guiding paésage.

The wad of paper money is curled by the curling means
350 as the curl driving cam 327c drives. Also, while the
curled wad of paper money 1is strapped with the roll paper
302, the cutter driving cam 327c also simultaneously
drives, resulting that the cutter assembly 332 moves
forwardly to a rear side of the wad of paper money.
Subsequently, the cutter assembly 322 adheres the roll
paper 302 supplied to the roll papér-supplying means 310
and cuts the roll paper 302 thereafter.

Herein, the moments of curling the wad of paper money,
reversely supplying the roll paper 302 and adhering and
cutting the roll paper 302 are determined by a time chart
used during designing the curl driving cam 327c and the
cutter driving cam 331.

When the strapping of the wad of paper money is

. completed at the strapping device 300, the transportation

driving motor 210 of the transportation device 400 is
driven by a command from the central controlling apparatus
500. ‘Subsequently, the transportation driving pulley 220,
the plurality of transportation bell metal pulleys 241 to
243 and the transportation driving belt 230 start to drive.
As a result, the transportation base bBlock 250 interlocked
with the transportation driving pulley 220, the plurality
of transportation bell metal pulleys 241 to 243 and the
transportation driving belt 230 return +to the initial
position detected by the grooved transportation sensor 290.
As the transportation device 200 returns to the
initial position, the restoring springs 620 of the
discharging device 600 conserving a tensile force as being
pushed by the transportation base block 250 return to the
initial position. As simultaneous to the returning to the,
initial position of the restoring springs 620, the
discharge plate 640 formed in one end of the -discharge
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driving bar 610 starts moving, thereby discharging the
strapped wad of paper money from the strapping device 300
in an opposite direction to the feeding direction of the
paper money.

With reference to Figs. 14 and 15, the strapping
operation of the paper money calculating apparatus provided
with the auto strapping-function will be described in
accordance with the present invention. Herein, detailed
description about the calculating operation will be omitted
since the calculating operation by the calculating device
of the paper money calculating apparatus is the well-known
technical field. Hereinafter, the strapping operation will
be described in detail. Especially, Figé. 14 and 15 are
flowcharts describing the strapping operation of the paper
money calculating apparatus provided with the auto
strapping-function in accordance with the present
inventionl

As shown in Figs. 14 and 15, at step 81, it is
determined whether each value of the sensors is normal in a
standby mode. If each sensor value is determined to be
normal, at step S2, it is determined whether the roll paper
supplyingukey for supplying the roll paper in an initial
operation stage is pressed. . If each sensor value is
determined to be abnormal, a message iﬁdicating an error in
the sensor appears on the display unit.

If the roll paper supplying key is pressed, at step
$3, i1t is determined whether the roll paper for use in
strapping is rolled properly. If the strapping roll paper
is rolled, the standby mode is maintained. If otherwise,
the roll paper supplying motor for supplying the strapping
foll paper starts driving. After driving the roll paper
supplying motor, it is decided again whether the strapping
roll paper is rolled properly by the roll paper supplying
motor. If the strapping roll paper is properly rolled, the
standby mode is°' maintained. If otherwise, a message
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indicating an error in the roll paper supply appears on the
display unit.

Next, if it is decided that the roll paper supplying
key ‘is not pressed, it is accepted that the roll paper
releasing key for releasing the roll paper from -the
strapping device is pressed at step S4. The roll paper
supplying motor for removing the roll paper drives in an
opposite direction to the roll paper supplying direction.
If it is determined that the roll paper releasing key is

not pressed, the next step S5 of determining whether the

‘strapping key is pressed proceeds.

If it is accepted that the strapping key is not
pressed, the operation returns +to the standby mode.
Meanwhile, if the strapping key is pressed, it is checked
whether the strapping roll paper is properly rolled. If
the strapping roll paper is not properly rolled, the roll
paper supplying motor for supplying the roll paper drives
in a direction of supplying the roli paper.

After driving the roll paper supplying motor, it is
checked whether the supplied roll paper is rolled properly
at step S6. If the rolling is not properly done, the
display unit shows a message indicating there is an error
in the roll paper supply. If otherwise, a command signal..
to strap the wad of paper money is transmitted to. the
calculating device from the centrai controlling device.

At step 87, it is checked whether a signal for
starting the strapping operation is received from thé
central controlling device. If +the above signal 1is
received, the transportation driving motor starts to drive.
If otherwise, it is determined whether time exceeds at step
S8. If the time exceeds, a message indicating an error in
communication with the central controlling device appears
on +the display .unit. If otherwise, the operation is
returned to the step S7. '

After driving the transportation driving motor, it is.
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determined whether the transportation driving motor drives
normally at step S9. In case of the normal driving of the

transportation driving motor, the transportation driving

- motor gets to stop driving to proceed with the strapping

mode (refer to Fig. 11). 1In case of the abnormal driving
of the transportation driving motor, at step S10, it is
decided whether time exceeds at step S10. If the time dose
not exceed, the operation is returned to the step S9. If
otherwise, the transportation driving. motor gets to stop
driving and a message indicating an error in the
transportation driving motor, appears on the display unit.

Afterwards, once the strapping mode is carried out,
the cam driving motor drives in a forward direction, and
then, it is decided whether it is a moment to push the roll
paper at step S11. 1In case of determining to push the roll
paper, the roll paper supply motor drives in an opposite
direction to the roll paper supplying direction. If
otherwise, the cam driving motor continuously drives.

After the roll paper' supblying motor drives in a
reverse direction, at step 312, it is determined whether
the cam driving motor reaches a peak. In case of reaching
the peak, the cam driving motor gets to stop. If it is
determined that the peak is not reached yet, the step S12
is continued to be carried out.

After the cam driving motor stops driving, the
transportation driving motor drives in a reverse direction,
and then, it 4is determined whether the transportation
driving motoxr réaches a peak at step S13. If the peak is
reached, the transportation driving motor gets to stop to
complete the ‘'strapping operation. As a result, the
operation returns to the standby mode. If otherwise, it is
determined whether time exceeds at step Sl4.

At step S14, if the time dées not exceed, the
transportation driving motor continuously drives. If

otherwise, the transportation driving motor gets to stop
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and then, a message indicating an error in  the
transportation driving motor appears on the display unit.

In accordance with the present invention, there is an
advantage that the paper money calculating apparatus is
capable of automatically processing sequential steps of
calculating predetermined amounts of paper money and
strapping the calculated wad of paper money.

Also, the paper money calculating apparatus serves
functions of calculating predetermined amounts of paper
money and strapping the calculated wad of paper mohey, and
thus, there are effects on improved functionality .and
usability.

Although the preferred embodiments of the invention
have been disclosed for illustrative purposes, those
skilled in the art will appreciate that  various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the

invention as disclosed in the accompanying claims.
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What is claimed is:

1. A paper money calculating apparatus provided with
an auto strapping-function, comprising:

a calculating device for calculating predetermined

"amounts of paper money by an inputted command, displaying

the calculation result and discharging the calculated paper
money ;

' a transporting device for transporting a wad of the
discharged paper money calculated from the calculating
device into a predetermined place; ’

a strapping device configured in one side of the
calculating device for strapping the wad of the paper money
transported by the transportation device;

an arranging device for arranging the wad of the
paper mdney transported by the transporting device; and

a central controlling device for controlling

configuration devices.

2. The paper money calculating apparatus provided
with the auto strapping-function of claim 1, £further
including a discharging device for discharging the wad of

the paper money strapped by the strapping device.

3. The paper money calculating apparatus provided
with the auto strapping-function of claim 1, wherein the
calculating device includes:

a case;

a paper money receiving unit on which pieces of paper
money to Dbe cglculéted- are disposed, the paper money
receiving unit being formed in an upper part of the case;

a discharge unit to which the pieces of paper money
are discharged,‘the discharge unit being formed in a lower
part of the case; '

a stacker in which the discharged pieces of paper
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money are stacked, +the stacker Dbeing disposed in a
discharge unit éide;

a main motor mounted on an inner bottom portion'of
the case;

at least more than one transporting rollers rotating
by a driving shaft of the main motor;

a pick-up roller mounted on a portion of a paper

money receiving unit and rotating by said at least more

than one transporting rollers;

a discharge motor mounted on a portion of a discharge
unit of the case; :

a discharge wheel rotating by the discharge motor and
having a plurality of spiral discharge wings on a
circumferential surface;

a paper money transportation passage in which pieces
of paper money discharged from the paper money receiving
unit are transported toward .a discharge unit side along a
circumferential surface of said at least more +than one
transporting rollers;

a detecting means being placed in the paper money
receiving unit and the paper money transportation passage
to - detect the existence of pieces of paper money and
predetermined amounts of paper money: -

a display unit for displaying the calculated amounts
of paper money by an input signal from the detecting means
and a status of the paper money calculating apparatus; and

a plurality of function input keys for inputting
commands, the plurality of function input keys being formed
in an exterior side of the case.

4. The paper money calculating apparatus provided
with the ‘auto strapping-function of claim 3, wherein the
detecting means includes:

' a supplied paper money detecting sensor for detecting

whether pieces of paper money are disposed, the supplied
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paper money detecting sensor being formed in the paper
ﬁoney recelving unit;

a discharged paper money detecting sensor for
detecting pieces of paper money discharged to the discharge
unit, the discharged paper money detecting sensor being
formed in lateral sides where the stacker 112 face inward;
and

a transported paper money “detecting sensor for
detecting the number of paper money ffansportéd along the
paper money transportation passage, the transported paper
money detecting sensor being formed in the paper money

transportation passage.

5. The paper money calculating apparatus provided
with the auto strapping-function of any one of claims 1 to
3, wherein the transporting device includes:

a transportation driving motor being formed in one
side of the calculating device and generating a driving
force;

a transportation base block for making a sliding
movement by receiving the driving force from the
transportation driving motor;

a driving medium means for tfaﬁémitting the driving
force from the transpbrtation driving motor to the
transportation base block;

at least more than one guiding members for guiding
the transportation base block;

a moving bar extending from the transportation base
block and transporting a wad of paper money discharged from
ﬁhe calculating device as the transportation base block
moves; and

a controlling means for controlling an operation of

moving the transportation base block. ,

6. The paper money calculating apparatus provided
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with the auto strapping-function of claim 5, wherein said
at least more than one guiding members are formed in a bar
shape to allow the transportation base block to make a
sliding movement as said at least more than one guiding

members pass through the transportation base block.

7. The paper money calculating apparatus provided
with the auto strapping-function of claim 6, wherein the
transportation base block through which said at least more
than one guiding members pass have a slide bearing inside
in order for the transportation base block to have a smooth
sliding movement along said at least more than one guiding

members.

8. The paper money calculating apparatus provided
with the auto strapping-function of claim 5, wherein the
driving medium means includes:

a transportation driving pulley rotating as the
driving motor drives; V .4

at least more than one transportation bell metél
pulleys disposed with a predetermined distance; and

a transportation driving belt .having a prédetermined
orbit of connecting the transportation driving pulley to
said at least more than one transportation bell metal
pulleys and having one portion to which the transportation

base block is connected.

9. The paper money calculating apparatus provided
with the auto strapping-function of claim 5, wherein the
controlling means includes:

a rotation plate rotating with the transportatibn

driving motor and having a plurality of detecting apertures

opened with a predetermined .distance along a rim of the
rotation plate;

a transportation encoder sensor being placed such
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that a detec£ing unit of the transportation encoder sensor
faces to a rim part of the rotation plate and controlling
forward and reverse rotations of the transportation driving
motor in order to control the transportation: base block;
and

a grooved transportation sensor being placgd on one
front portion of the transportgﬁion base block and

detecting a location of the transportation base block.

10. The paper money calculating apparatus provided
with the auto strapping-function of any one of claims, 1 to
3, wherein the strapping device includes:

a base frame;

a paper money feeding inlet formed in an extending
line of a paper money transportation direction of the
transportation device;

a roll paper-for use in strapping supplied to strap a
wad of paper money fed into the paper money feeding inlet;

a roll paper supplying means supplying the roll paper
and guiding the roll paper around the fed wad of paper
money;

a curling means being formed té be movable toward the
roll paper supplying means and giving a predetermined
curling state by pressing one surface of the fed wad of
paper money; "and

a roll paper strapping means strapping the fed wad of
paper money with the roll paper supplied by the roll paper
supplying means and cutting the strapped roll paper.

11. The paper money calculating apparatus provided
with the auto strapping-function of claim 10, wherein the
roll paper supplying means includes:

a pair of left and right frames formed over a base
frame with a predetermined distance and having a space for

allocating a wad of paper money fed inside;
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a roll paper supplying métor supported in between the
pair of left and fight frames and capable of making forward
and reverse rotations; '

a roll paper feeding inlet where a piece of roll
paper - is fed into, the roll paper feeding -inlet being
opened in upper surfaces of the pair of Ileft and right
frames; - - ' ‘

a pair of roll paper feeding rollers disposed between
bottom parts of the pair of left and right frames confined
within the roll paper feeding inlet;

a driving medium member for transmitting a driving
force from the roll paper supplying motor to the pair of
roll paper feeding rollers;

a pair of roll paper guiding members having a space
corresponding to the space of the pair of left and right
frames and capable of moving in opposite direction £from
each other in both front sides of the pair of left and
right frames;

a roll paper guiding passage for guiding the roll
paper to be supplied along each inner circumference of the
spaces of the pair of left and right. frames and the pair of
roll paper guiding members; and )

a plurality of elastic members for restoring the pair

of roll paper guiding passage into an original position.

12. The paper money calculating apparatus provided
with the auto strapping-function of claim 10, wherein the
curling means includes:

a movable base plate disposed in perpendicular to a
base frame;

a pluralify of curling bars extending from each
corner of the movable base plate toward a wad of paper
money ; o

a plurality of interlocking bars interlocking as the
movable base plate moves;
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a pair of curling rotary moving bodies being capable
of rotating around each central axle and having one end
pressed by the interlocking bars;

a curling contact bar connected to the other end of
each curling rotary body and pressing a central portion of
a rear surface of the wad of paper money;

a plurality of elastic  réstoring members for
restoring the movable base plate into an original position;
and

"a driving means for moving the movable base plate.

13. The paper money calculating apparatus provided
with the auto strapping-function of claim 12, wherein the
driving means includes:

a cam driving motor;

a reduction gear rotating by the cam driving motor;

a curl driving cam rotating by the rotation of the
driving medium member;

a curl driving lever being formed to be rotatable
around one end'as an axle and rotating as the other end of
the curl driving lever is connected-to the curling driving
cam; and

a medium member for. moving the movable base plate by

the rotation of the curl driving lever.

14. The paper money calculating apparatus provided‘

" with the auto strapping-function of claim 11 or 12, further

including:

a plurality of supporting frames 318a having a’shape
of ‘E’ and formed on both outer walls of the roll paper
guiding members to which the curling bars face;

a plurality of roll paper guidé driving rollers
disposed. inside of the supporting frames with a
predetermined distance from ;thé outer walls of the roll

paper guiding members; and
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angled surfaces of which angle decreases ‘as going
towards an end side, each angled surface being formed at an
end part of each curling bar, wherein as the movable base
plate moves, the roll paper guide driving rollers gets to
move as riding on the respective angled surfaces in a

direction to make the roll paper guiding members apart..

15. The paper money calculating apparatus provided
with the auto strapping-function of claim 10, wherein the
roll paper strapping means includes:

a cutter driving cam; and

a cutter assembly adhering the roll paper strapping
the wad of paper money by moving toward a rear surface of
the wad of paper money through the use of the cutter

driving cam and cutting the adhered roll paper.

16. The paper money calculating apparatus provided
with the auto strapping-func¢tion of claim 15, wherein the
cutter driving cam is driven by a driving force that drives

the curling means.

17. The paper money calculating apparatus provided

with the auto .strapping-function of claim 10, £further

. including:

a roll paper stacking unit on which a roll paper for

" use in strapping are stacked in one exterior side of the

case; and

a plurality of roll paper guiding rollers for guiding
the roll of paper supplied from the roll paper stacking
unit to the roll paper supplying means, the plurality of
roll paper guiding rollers disposed in an upper exterior

side of the case.

18. The paper money calculating apparatus provided

with the auto strapping-function of claim 10, wherein the
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curling means includes:

é movable base plate formed to be movable on a base
frame;

a plurality of bottom plates extending from both
bottom end parts of the movable base plate;

a plurality of projection plates _each projecting from
the respective bottom plate in an upward direction;

a plurality of curling bars being disposed in top and
bottom parts of the projection plates and pressing upper
and lower parts of a wad of paper money;

a plurality of first elastic members being formed in
a front side of each bottom plate and inducing an elastic
movement of the movable base plate;

a pair of curling rotary moving bodies each being
formed to be rotatable around a central axle and having one
bottom end to which the first elastic member is connected;

a curling contact bar extending from one upper end of
each curling rotary moving bodies and pressing a central
porﬁion of a rear side of a wad of paper money;

a plurality of second elastic bodies being disposed
in the other bottom end of each curling rotary moving body
and providing elasticity in opposite direction to the first
elastic members; .

a plurality of elastic restoring members being
disposed in the other upper end of each curling rotaiy
moving body and restoring the curling rotary moving bodies
into an original position; and

a driving means for driving the movable base plate.

19. The paper money calculating apparatus provided
with the auto strapping-function of claim 18, wherein the

driving means includes:

a cam driving motor disposed in one side of the base

frame;

a driving gear rotating by the cam driving motor;
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a transmission gear engaging with the driving gear;

a curl driving cam driving with the transmission gear
by having the same shaft to the transmission gear in one
end part of the transmission gear;

a curl driving lever being formed to be rotatable
around one end as an axle in the base frame and rotating as
the other end of the curl driving lever is interlocked with
the curling driving cam; and

a medium member for moving a curling means by the

rotation of the curl driving lever.

20. The paper money calculating apparatus provided
with the auto strapping-function of claim 19, wherein the
medium member is a wire of which one end is -connected to
one of the second elastic members and the other end is

connected to the movable base plate.

21. The paper money calculating apparatus providéd
with the auto strapping function of claim 11 or 18, further
including: )

a separation elastic memberﬂdispésed between the roll
paper guiding members; and

a plurality of contact plates- (355) formed on
portions of the projection plates facing to portions where
the curling bars are formed and»contacting both outer walls
of the roll paper guiding members before the curling means
moves.

22. The paper money calculating apparatus provided
with the auto strapping-function of claim 1, wherein the
arranging device includes:

an arrangement driving motor;

‘an arrangement base block making a sliding movement
by receiving a driving force from the arrangement driving
motor; -
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a driving medium means for transmitting the driving
force from the arrangement driving motor to the
transportation base block;

at least more than one guiding members guiding the
arrangement base block; .

an arrangement means arranging a wad of paper money
in upward and downward directions és.ﬁoving together with
the arrangement base block by being connected with the

" arrangement base block; and
a controlling means controlling upward and downward

movements of the arrangement base block.

23. The paper money calculating apparatus provided
with the auto strapping-function of claim 22, wherein said
at  least more than one guiding members are formed in a bar
shape to allow the arrangement base block to make a sliding
movement as said at least more than one guidin§ members

pass through the arrangement base block.

24. The paper money calculating apparatus provided
with the auto strapping-function of claim 23, wherein the
arrangement base block through which said at least more
than one guiding members pass have a slide bearing inside
in order for the arrangement base block to have a ‘smooth
sliding movement along said at least more than one guiding

members.

25, The paper money calculating apparatus provided
with the auto strapping-function of claim 22, wherein the
driving medium means includes:

an arrangement driving pulley rotating as the
arrangemenﬁ driving motor drives;

an arrangement bell metal pulley disposed with a
_predetermined distance from the driving pulley; and

an arrangement driving belt having a predetermined
53 '
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orbit of connecting the arrangement driving pulley to the
arrangement bell metal pulley and having one portion with

which the arrangement base block is connected.

26. The paper money calculating. apparatus provided

with the auto strapping-function of claim 22, wherein the

controlling means includes:
a rotation plate rotating with  the arrangement
driving motor and having a plurality of detecting apertures
opened with a predetermined distance along a rim of the
rotation plate; '
an arrangement encoder sensor being placed such that
a detecting unit of the ariangement encoder. sensor faces to
a rim part of the rotation plate and controlling forward
and reverse rotations of the arrangement driving motor in
order to control the arrangement base block; and
a grooved arrangement sensor being placed in one
" front portion of the arrangement base block and detecting a

location of the arrangement base block.

27. The paper money calculating apparatus provided
with the auto strapping-function of claim 22, wherein the
arrangement means includes:

a frame connected with the arrangement base block;

a plurality of contact plates formed in upper and
lower sides of the frame;

a plurality of connection bars connecting the contact
plates with each other as paésing through the frame by
giving movability to the contact plates; and

an elastic bédy provides an elastic support between
the frame and the contact plate disposed in the upper side

of the frame.

28. The paper money calculating apparatus provided

with the auto strapping-function of claim 1, wherein the
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discharging device includes:

a discharge driving bar moving by the transporting
device; | .

a plurality of restoring springs restoring the
discharge driving bar into an original position;

at least more than one discharge guiding blocks
guiding the discharge driving ba¥ to move by passing
through said at least more than one discharge guiding
blocks; and

a discharge member formed in the other end of the
discharge driving bar and discharging a wad of paper money

strapped by the strapping device.
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