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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a coin wrapping
machine and, particularly, to such a machine which can
accurately detect whether the number of coins to be
wrapped is more than or less than a predetermined
number even in the case where new issue coins and past
issue circulating coins of the same denomination are
wrapped together.

DESCRIPTION OF THE PRIOR ART

[0002] Coin wrapping machines are generally consti-
tuted so as to discriminate the genuineness and denom-
inations of deposited coins, count the number of coins of
the denomination to be wrapped, feed every predeter-
mined number of coins to a coin stacking section, roll-
like stack coins, further feed the roll-like stacked coins to
a coin wrapping section, hold the stacked coins by three
wrapping rollers, rotate the stacked coins held by the
wrapping rollers while being supported by a support rod,
wind a wrapping film around the stacked coins so that
there remain crimping portions above and below the
stacked coins, crimp the crimping portions of the wrap-
ping film above and below the stacked coins by moving
a pair of an upper crimp claw and a lower crimp claw
disposed spaced apart vertically toward each other, and
produce a wrapped coin roll.
[0003] Therefore, a predetermined number of stacked
coins should always be fed from the coin stacking section
to the coin wrapping section. However, the number of
the stacked coins fed to the coin wrapping section may
sometimes be less than the predetermined number,
since some of the stacked coins may sometimes drop
out when the stacked coins are fed from the coin stacking
section to the coin wrapping section, or the number of
stacked coins fed to the coin wrapping section may some-
times be more than the predetermined number, since for
some reason, some of the coins stacked in the coin stack-
ing section remain in the coin stacking section without
feeding to the coin wrapping section, so that the remain-
ing coin or coins are fed to the coin wrapping section
together with the coins stacked in the coin stacking sec-
tion in the next coin wrapping operation cycle.
[0004] In such cases, the number of coins becomes
more than or less than the predetermined number despite
the fact that predetermined number of coins have to be
wrapped. Japanese Patent Publication No. 70-64335B
therefore discloses a coin wrapping machine constituted
to calculate the height of the stacked coins based on the
amounts of movement of the pair of upper and lower
crimp claws when they are moved towards each other in
order to crimp the upper and lower end portions of a wrap-
ping film wound around the coins roll-like stacked and
transferred to the coin wrapping section and to compare
the calculated height with a reference height of stacked

coins of the denomination concerned, thereby detecting
whether the number of coins to be wrapped is more than
or less than the predetermined number.
[0005] Further, Japanese Patent Application Laid
Open No. 10-24909 discloses a coin wrapping machine
provided with a sensor for detecting coins stacked in the
coin stacking section and transferred to the coin wrapping
section and constituted to calculate the height of the
stacked coins based on the time during which the stacked
coins are detected by the sensor and the moving speed
of the stacked coins and compare the calculated height
with a reference height of stacked coins of the denomi-
nation concerned, thereby detecting whether the number
of coins to be wrapped is more than or less than the
predetermined number.
[0006] These coin wrapping machines assume that the
height of a predetermined number of stacked coins is
constant for each denomination and, so long as this as-
sumption is true, can detect whether the number of coins
to be wrapped is more than or less than the predeter-
mined number in a desired manner by calculating the
height of the stacked coins and comparing it with a ref-
erence height of stacked coins of the denomination.
[0007] On the other hand, recently, coins of the same
denomination as that of past issue circulating coins but
having different magnetic properties, surface pattern or
the like from that of the past issue circulating coins have
been newly issued for the purpose of preventing coun-
terfeiting and the like of coins. In such a case, the diam-
eter and thickness of the new issue coin are normally
determined to be equal to those of the past issue circu-
lating coin but the new issue coin often has a different
surface pattern from that of the past issue circulating coin.
As a result, when a predetermined number of the new
issue coins are stacked, the height thereof is often dif-
ferent from the height of the predetermined number of
the stacked past issue circulating coins and, therefore,
it is impossible for a coin wrapping machine provided with
a conventional coin number discrepancy detecting de-
vice to accurately detect whether the number of the
stacked coins is more than or less than the predetermined
number.
[0008] For instance, 500 yen coins have been newly
issued in Japan in order to prevent coin counterfeiting.
When fifty past issue circulating 500 yen coins are
stacked, the height thereof is 92.9 mm, whereas when
fifty new issue 500 yen coins are stacked, the height
thereof is 91.8 mm. Therefore, they are slightly different
and it is impossible for a coin wrapping machine provided
with a conventional coin number discrepancy detecting
device to accurately detect whether the number of the
stacked coins is more than or less than the predetermined
number.
[0009] In addition, although past issue coins are grad-
ually collected and taken out of circulation, new issue
coins and past issue circulating coins are used as gen-
uine coins until all past issue circulating coins have been
collected. Therefore, since coins to be wrapped include
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both new issue coins and past issue circulating coins, it
is impossible to determine the height of a predetermined
number of stacked new issue coins as a reference height
of stacked coins and detect whether the number of the
stacked coins is more than or less than the predetermined
number.

SUMMARY OF THE INVENTION

[0010] It is therefore an object of the present invention
is to provide a coin wrapping machine which can accu-
rately detect whether the number of coins to be wrapped
is more than or less than a predetermined number even
in the case where new issue coins and past issue circu-
lating coins of the same denomination are wrapped to-
gether.
[0011] The above and other objects of the present in-
vention can be accomplished by a coin wrapping ma-
chine comprising a denomination specifying means for
specifying a denomination of coins to be wrapped, a dis-
criminating and counting means for discriminating and
counting acceptable coins of the denomination specified
by the denomination specifying means, a coin stacking
means for stacking coins of the denomination to be
wrapped, a reference stacked coin height data storing
means for storing reference stacked coin height data for
each denomination of coins stacked by the coin stacking
means, and a coin number discrepancy detecting means
including a comparing means for comparing a height of
stacked coins and the reference stacked coin height data
for each denomination stored in the reference stacked
coin height data storing means, the discriminating and
counting means discriminates whether each coin is a new
issue coin or a past issue circulating coin, and the com-
paring means of the coin number discrepancy detecting
device selects the reference stacked coin height in ac-
cordance with the number of the new issue coins and the
number of the past issue circulating coins as determined
by the discriminating and counting means.
[0012] According to the present invention, in the case
where coins of the denomination specified by the denom-
ination specifying means include new issue coins and
past issue circulating coins, since the reference stacked
coin height to be compared with the height of coins
stacked by the coin stacking means is selected by the
comparing means of the coin number discrepancy de-
tecting device in accordance with the number of the new
issue coins and the number of the past issue circulating
coins determined based on a count made by the discrim-
inating and counting means, even when the height of a
predetermined number of stacked new issue coins is dif-
ferent from the height of the same number of stacked
past issue circulating coins, it is possible to reliably wrap
the new issue coins and the past issue circulated old
coins so as to include the predetermined number of coins.
[0013] In a preferred aspect of the present invention,
the coin wrapping machine further includes a reference
stacked coin height data producing means for producing

the reference stacked coin height data in accordance with
the number of the new issue coins and the number of the
past issue circulating coins as determined by the discrim-
inating and counting means.
[0014] According to this preferred aspect of the present
invention, since the coin wrapping machine further in-
cludes a reference stacked coin height data producing
means for producing the reference stacked coin height
data in accordance with the number of the new issue
coins and the number of the past issue circulating coins,
it is possible to accurately produce the reference stacked
coin height data to be compared and accurately detect
whether the number of coins is more than or less than a
predetermined number by comparing them with the
height of the coins stacked by the coin stacking means.
[0015] In another preferred aspect of the present in-
vention, the reference stacked coin height data storing
means is constituted to store reference stacked coin
height data of stacked coins formed by stacking (N-i) new
issue coins and i past issue circulating old coins for each
case of i = 0 to N and the coin wrapping machine further
includes a reference stacked coin height data selecting
means for selecting, when coins of the denomination
specified by the denomination specifying means include
new issue coins and past issue circulating coins, refer-
ence stacked coin height data from among the reference
stacked coin height data stored in the reference stacked
coin height data storing means in accordance with the
number of the new issue coins and the number of the
past issue circulating coins as determined by the discrim-
inating and counting means and outputting the thus se-
lected reference stacked coin height data to the compar-
ing means.
[0016] According to this preferred aspect of the present
invention, since the reference stacked coin height data
storing means stores reference stacked coin height data
of stacked coins formed by stacking (N-i) new issue coins
and i past issue circulating old coins for each case of i =
0 to N and the coin wrapping machine further includes a
reference stacked coin height data selecting means for,
when coins of the denomination specified by the denom-
ination specifying means include new issue coins and
past issue circulating coins, selecting reference stacked
coin height data from among the reference stacked coin
height data stored in the reference stacked coin height
data storing means in accordance with the number of the
new issue coins and the number of the past issue circu-
lating coins determined based on the count made by the
discriminating and counting means, and outputting the
thus selected reference stacked coin height data to the
comparing means, it is possible to accurately select the
corresponding reference stacked coin height data, com-
pare them with the height of the coins stacked by the coin
stacking means and accurately detect whether the
number of coins is more than or less than a predeter-
mined number.
[0017] In a further preferred aspect of the present in-
vention, coins of a denomination including the new issue
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coins and the past issue circulating coins and to be
stacked by the coin stacking means are classified into a
plurality of groups of a number less than the number of
coins to be wrapped in accordance with the number of
the new issue coins and the number of the past issue
circulating coins, the reference stacked coin height data
storing means is constituted to store reference stacked
coin height data for each of the plurality of groups, and
the reference stacked coin height data selecting means
is constituted to classify the coins of a denomination in-
cluding the new issue coins and the past issue circulating
coins and to be stacked by the coin stacking means into
a plurality of groups of a number less than the number
of coins to be wrapped in accordance with the number
of the new issue coins and the number of the past issue
circulating coins determined based on the count made
by the discriminating and counting means, select the ref-
erence stacked coin height data corresponding to each
classified group and stored in the reference stacked coin
height data storing means and output them to the com-
paring means.
[0018] According to this preferred aspect of the present
invention, since coins of a denomination including the
new issue coins and the past issue circulating coins and
to be stacked by the coin stacking means are classified
into a plurality of groups of a number less than the number
of coins to be wrapped in accordance with the number
of the new issue coins and the number of the past issue
circulating coins, the reference stacked coin height data
storing means is constituted to store reference stacked
coin height data for each of the plurality of groups, and
the reference stacked coin height data selecting means
is constituted to classify the coins of a denomination in-
cluding the new issue coins and the past issue circulating
coins and to be stacked by the coin stacking means into
a plurality of groups of a number less than the number
of coins to be wrapped in accordance with the number
of the new issue coins and the number of the past issue
circulating coins determined based on the count made
by the discriminating and counting means, select the ref-
erence stacked coin height data corresponding to each
classified group and stored in the reference stacked coin
height data storing means and output them to the com-
paring means, even when the height of a predetermined
number of stacked new issue coins is different from the
height of the same number of stacked past issue circu-
lating coins, it is possible to reliably wrap the new issue
coins and the past issue circulated old coins so as to
include the predetermined number of coins without need
for great memory capacity and in a short calculating time.
[0019] In another preferred aspect of the present in-
vention, the coin wrapping machine further includes a
reference stacked coin height data correcting means for
correcting the reference stacked coin height data stored
in the reference stacked coin height data storing means
in accordance with the number of the new issue coins
and the number of the past issue circulating coins as
determined by the discriminating and counting means,

and outputting the thus corrected reference stacked coin
height data to the comparing means.
[0020] According to this preferred aspect of the present
invention, since the reference stacked coin height data
stored in the reference stacked coin height data storing
means are corrected by the reference stacked coin height
data correcting means in accordance with the number of
the new issue coins and the number of the past issue
circulating coins determined based on the count made
by the discriminating and counting means, and the thus
corrected reference stacked coin height data are output
to the comparing means, even when the height of a pre-
determined number of stacked new issue coins is differ-
ent from the height of the same number of stacked past
issue circulating coins, it is possible to reliably wrap the
new issue coins and the past issue circulated old coins
so as to include the predetermined number of coins with-
out need for great memory capacity.
[0021] In a further preferred aspect of the present in-
vention, the reference stacked coin height data correcting
means is constituted to classify coins of a denomination
including the new issue coins and the past issue circu-
lating coins and stacked by the coin stacking means into
a plurality of groups of a number less than the number
of coins to be wrapped in accordance with the number
of the new issue coins and the number of the past issue
circulating coins determined based on the count made
by the discriminating and counting means, correct the
reference stacked coin height data stored in the refer-
ence stacked coin height data storing means in accord-
ance with a correction value assigned to each of the
groups, and output the thus corrected reference stacked
coin height data to the comparing means.
[0022] According to this preferred aspect of the present
invention, since the reference stacked coin height data
correcting means is constituted to classify coins of a de-
nomination including the new issue coins and the past
issue circulating coins and stacked by the coin stacking
means into a plurality of groups of a number less than
the number of coins to be wrapped in accordance with
the number of the new issue coins and the number of the
past issue circulating coins determined based on the
count made by the discriminating and counting means,
correct the reference stacked coin height data stored in
the reference stacked coin height data storing means in
accordance with a correction value assigned to each of
the groups, and output the thus corrected reference
stacked coin height data to the comparing means, even
when the height of a predetermined number of stacked
new issue coins is different from the height of the same
number of stacked past issue circulating coins, it is pos-
sible to reliably wrap the new issue coins and the past
issue circulated old coins so as to include the predeter-
mined number of coins without need for great memory
capacity and in a a short calculating time.
[0023] In a further preferred aspect of the present in-
vention, the reference stacked coin height data storing
means is constituted to store stacked coin height data
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produced by stacking the wrapped number of the past
issue circulating coins as reference stacked coin height
data.
[0024] In another preferred aspect of the present in-
vention, the reference stacked coin height data storing
means is constituted to store stacked coin height data
produced by stacking the wrapped number of the new
issue coins as reference stacked coin height data.
[0025] In another preferred aspect of the present in-
vention, the reference stacked coin height data storing
means is constituted to store an average value of stacked
coin height data produced by stacking the wrapped
number of the new issue coins and stacked coin height
data produced by stacking the wrapped number of the
past issue circulating coins as reference stacked coin
height data.
[0026] The above and other objects of the present in-
vention can be also accomplished by a coin wrapping
machine comprising a denomination specifying means
for specifying a denomination of coins to be wrapped, a
discriminating and counting means for discriminating and
counting acceptable coins of the denomination specified
by the denomination specifying means, a coin stacking
means for stacking coins of the denomination to be
wrapped, a reference stacked coin height data storing
means for storing reference stacked coin height data for
each denomination of coins stacked by the coin stacking
means, a detected stacked coin height data storing
means for storing a height of coins stacked by the coin
stacking means, a detected stacked coin height data cor-
recting means for correcting the detected stacked coin
height data stored in the detected stacked coin height
data storing means, and a coin number discrepancy de-
tecting device including a comparing means for compar-
ing the height of coins stacked by the coin stacking means
and stored in the detected stacked coin height data stor-
ing means and the reference stacked coin height data
for each denomination stored in the reference stacked
coin height data storing means, the discriminating and
counting means discriminates whether the coin is a new
issue coin or a past issue circulating coin and the detect-
ed stacked coin height data correcting means corrects
the detected stacked coin height data stored in the de-
tected stacked coin height data storing means in accord-
ance with the number of the new issue coins and the
number of the past issue circulating coins as determined
by the discriminating and counting means, and outputting
the thus corrected detected stacked coin height data to
the comparing means.
[0027] According to the present invention, in the case
where coins of the denomination specified by the denom-
ination specifying means include new issue coins and
past issue circulating coins, since the detected stacked
coin height data correcting means is constituted to cor-
rect the detected stacked coin height data stored in the
detected stacked coin height data storing means in ac-
cordance with the number of the new issue coins and the
number of the past issue circulating coins determined

based on the count made by the discriminating and count-
ing means, and output the thus corrected detected
stacked coin height data to the comparing means, even
when the height of a predetermined number of stacked
new issue coins is different from the height of the same
number of stacked past issue circulating coins, it is pos-
sible to reliably wrap the new issue coins and the past
issue circulated old coins so as to include the predeter-
mined number of coins.
[0028] In a preferred aspect of the present invention,
the detected stacked coin height data correcting means
classifies the coins of a denomination including the new
issue coins and the past issue circulating coins and
stacked by the coin stacking means into a plurality of
groups of a number less than the number of coins to be
wrapped in accordance with the number of the new issue
coins and the number of the past issue circulating coins
as determined by the discriminating and counting means,
corrects the detected stacked coin height data stored in
the detected stacked coin height data storing means in
accordance with a correction value assigned to each of
the groups, and outputs the thus corrected reference
stacked coin height data to the comparing means.
[0029] According to this preferred aspect of the present
invention, since the detected stacked coin height data
correcting means is constituted to classify the coins of a
denomination including the new issue coins and the past
issue circulating coins and stacked by the coin stacking
means into a plurality of groups of a number less than
the number of coins to be wrapped in accordance with
the number of the new issue coins and the number of the
past issue circulating coins determined based on the
count made by the discriminating and counting means,
correct the detected stacked coin height data stored in
the detected stacked coin height data storing means in
accordance with a correction value assigned to each of
the groups, and output the thus corrected reference
stacked coin height data to the comparing means, even
when the height of a predetermined number of stacked
new issue coins is different from the height of the same
number of stacked past issue circulating coins, it is pos-
sible to reliably wrap the new issue coins and the past
issue circulated old coins so as to include the predeter-
mined number of coins without need for great memory
capacity and in a short calculating time.
[0030] In a further preferred aspect of the present in-
vention, the detected stacked coin height data correcting
means is constituted to store stacked coin height data
produced by stacking the wrapped number of the past
issue circulating coins as reference stacked coin height
data.
[0031] In a further preferred aspect of the present in-
vention, the detected stacked coin height data correcting
means is constituted to store stacked coin height data
produced by stacking the wrapped number of the new
issue coins as reference stacked coin height data.
[0032] In a further preferred aspect of the present in-
vention, the detected stacked coin height data correcting
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means is constituted to store an average value of stacked
coin height data produced by stacking the wrapped
number of the new issue coins and stacked coin height
data produced by stacking the wrapped number of the
past issue circulating coins as reference stacked coin
height data.
[0033] The above and other objects and features of
the present invention will become apparent from the fol-
lowing description made with reference to the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

Figure 1 is a schematic perspective view showing
the internal mechanism of a coin wrapping machine
which is a preferred embodiment of the present in-
vention.
Figure 2 is a schematic perspective view showing
the details of a coin wrapping section of a coin wrap-
ping machine shown in Figure 1.
Figure 3 is a schematic cross sectional view taken
along line A-A in Figure 2.
Figure 4 is a block diagram of a detection system,
input system, coin discriminating and counting sys-
tem, coin number discrepancy detecting system,
driving system and display system of a coin wrapping
machine which is a preferred embodiment of the
present invention.
Figure 5 is a block diagram of a coin number dis-
crepancy detecting device provided in a coin wrap-
ping machine which is a preferred embodiment of
the present invention.
Figure 6 is a block diagram of a coin number dis-
crepancy detecting device provided in a coin wrap-
ping machine which is another preferred embodi-
ment of the present invention.
Figure 7 is a block diagram of a coin number dis-
crepancy detecting device provided in a coin wrap-
ping machine which is a further preferred embodi-
ment of the present invention.
Figure 8 is a block diagram of a coin number dis-
crepancy detecting device provided in a coin wrap-
ping machine which is a further preferred embodi-
ment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0035] As shown in Figure 1, a coin wrapping machine
which is an embodiment of the present invention includes
a rotatable disk 2 for receiving coins deposited into the
coin wrapping machine on the upper surface thereof and
feeding them out one by one into a coin passage 1, a
coin detecting section 3 provided in the coin passage 1
for detecting magnetic properties of coins and optical
properties of coins such as diameters, surface patterns,
side surface patterns and the like, a coin discriminating

and counting device 4 for discriminating the genuine-
ness, denominations and the like of coins based on the
magnetic properties and the optical properties of coins
detected by the coin detecting section 3 and counting
coins, a coin stacking section 6 for stacking a predeter-
mined number of coins to be wrapped, a coin wrapping
section 20 provided with three wrapping roller 12a, 12b,
12c for winding a wrapping film 10 formed of paper, plas-
tic or the like around stacked coins 8 roll-like stacked in
the coin stacking section 6 and an upper crimp claw 14
and lower crimp claw 16 for crimping upper and lower
end portions of the wrapping film 10 and adapted for pro-
ducing a wrapped coin roll 18 containing a predetermined
number of coins wrapped by the wrapping film 10, a coin
number discrepancy detecting device 22 for detecting
whether or not a predetermined number of stacked coins
8 are wrapped based on amounts of relative movement
of the upper crimp claw 14 and the lower crimp claw 16
during a crimping operation, and a gate member 28 for
feeding a wrapped coin roll 18 to a wrapped coin roll
collecting box 24 when a predetermined number of
stacked coins 8 have been wrapped to produce the
wrapped coin roll 18 and cutting the wrapping film 10
wound around the coins by a cutting device 26 when a
predetermined number of stacked coins 8 have not been
wrapped to feed coins into a coin collecting box 27.
[0036] In the thus constituted coin wrapping machine,
magnetic properties and optical properties such as diam-
eters, surface patterns, side surface patterns of depos-
ited coins and the like are detected by the coin detecting
section 2. Then, the genuineness and the denominations
of the coins are discriminated and the number thereof is
counted by the coin discriminating and counting device
4. Further, only coins of the denomination to be wrapped
are sorted from coins of other denominations by a coin
sorting device (not shown) and every predetermined
number of coins is fed to the coin stacking section 6.
[0037] In the coin stacking section 6, coins are roll-like
stacked in a well-known manner and the roll-like stacked
coins 8 are delivered from the coin stacking section 6
onto a coin support post 30. The coins are then lowered
together with the coin support post 30 and moved to a
wrapping position in the coin wrapping section 20.
[0038] Afterwards, the stacked coins 8 are rotated by
the three wrapping rollers 12a, 12b, 12c, while being held
thereby and a wrapping film 10 having a width larger than
the height of the stacked coins 8 is fed from a wrapping
film feeding means (not shown) and wound around the
stacked coins 8.
[0039] The upper and lower portions of the wrapping
film 10 are crimped by the upper crimp claw 14 and the
lower crimp claw 16 and, as described later, the coin
number discrepancy detecting device 22 detects whether
a predetermined number of coins are wrapped during the
crimping operation by the upper crimp claw 14 and the
lower crimp claw 16.
[0040] The gate member 28 is normally located at a
position indicated by a solid line in Figure 1 and a wrapped
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coin roll 18 produced by wrapping a predetermined
number of coins is collected in the wrapped coin roll col-
lecting box 24.
[0041] On the other hand, when the coin number dis-
crepancy detecting device 22 detects that the number of
coins is more than or less than a predetermined number
and that the predetermined number of coins 8 have not
been wrapped, the wrapping film 10 wound around the
coins 8 is cut by the cutting device 26 and the gate mem-
ber 28 is swung to a position indicated by a broken line
in Figure 1 in accordance with a signal from the coin
number discrepancy detecting device 22, thereby col-
lecting the coins in the coin collecting box 27 separately
from the wrapped coin rolls.
[0042] Figure 2 is a schematic perspective view show-
ing the details of a coin wrapping section of the coin wrap-
ping machine shown in Figure 1.
[0043] As shown in Figure 2, the wrapping film 10 fed
from the wrapping film feeding means (not shown) has
a width larger than the height of the stacked coins 8 and
is wound around the stacked coins 8 by the wrapping
rollers 12a, 12b, 12c so that crimp regions 32, 34 remain
above and below the stacked coins 8.
[0044] The coin wrapping machine is provided with the
upper crimp claw 14 and the lower crimp claw 16 for
crimping the upper and lower crimp regions 32, 34 of the
wrapping film 10 to roll-like wrap the stacked coins 8 and
produce a wrapped coin roll 18. The upper crimp claw
14 is fixed to one end portion of an upper crimp claw arm
36 extending horizontally and the lower crimp claw 16 is
fixed to one end portion of a lower crimp claw arm 38
extending horizontally.
[0045] In the vicinity of the other end portions thereof,
the upper crimp claw 14 and the lower crimp claw 16 are
supported by guide rods 40, 42 respectively, whereby
they can be moved vertically, in other words, they are
supported in such a manner that they can be moved to-
ward and apart from each other. The upper crimp claw
14, the lower crimp claw 16 and the guide rod 42 are
swingable in the horizontal direction about the guide rod
40 together with arms (not shown) mounted on the guide
rod 40 at upper and lower end portions thereof and swing-
able about the guide rod 40 so that the upper crimp claw
14 and the lower crimp claw 16 can be moved horizontally
to predetermined positions in accordance with diameters
of coins to be wrapped.
[0046] The coin number discrepancy detecting device
22 is constituted to detect whether or not a predetermined
number of coins are wrapped by detecting the relative
travel distances that the upper crimp claw 14 and the
lower crimp claw 16 moved.
[0047] A rack 44 extending vertically is fixed to the up-
per crimp claw arm 36 on which the upper crimp claw 14
is mounted and a pinion 46 engageable with the rack 44
is rotatably mounted on the lower crimp claw arm 38 to
which the lower crimp claw 16 is fixed, thereby forming
a rack and pinion mechanism. An absolute rotary encod-
er 48 is connected to the pinion 46. The reference nu-

meral 50 designates a guide roller for guiding the rack
44, thereby ensuring engagement between the rack 44
and the pinion 46.
[0048] The upper crimp claw arm 36 and the lower
crimp claw arm 38 are connected by a spring 56 engaged
with pulleys 52, 54 and the upper crimp claw arm 36 is
biased downwardly and the lower crimp claw arm 38 is
biased upwardly by the spring 56.
[0049] A roller 62 abuts against the lower surface of
the upper crimp claw arm 36 in the vicinity of the guide
rods 40, 42, the roller 62 being secured to an upper swing
arm 60 at the tip end portion thereof that is swingable
about a shaft 58 in the vertical plane, and a cam follower
68 is rotatably mounted on the upper swing arm 60 at
substantially the central position thereof between the
shaft 58 and the roller 62. On the other hand, a roller 74
abuts against the upper surface of the lower crimp claw
arm 38 in the vicinity of the guide rods 40, 42, the roller
74 being secured to a lower swing arm 72 at the tip end
portion thereof that is swingable about a shaft 70 in the
vertical plane, and a cam follower 76 is rotatably mounted
on the lower swing arm 72 at substantially the central
position thereof between the shaft 70 and the roller 74.
[0050] The cam follower 68 of the upper swing arm 60
abuts against the cam lobe of a first cam 80 rotatable
about a cam shaft 78 and the cam follower 76 of the lower
swing arm 72 abuts against the cam lobe of a second
cam 82 rotatable about the cam shaft 78. The first cam
80 and the second cam 82 are connected to each other
so as to be rotated together.
[0051] The profiles of the first cam 80 and the second
cam 82 are respectively determined so that each has a
cam lobe farthest from the cam shaft 78 and a cam lobe
closest to the cam shaft 78 at positions spaced by 180
degrees, and that when the cam follower 68 of the upper
swing arm 60 and the cam follower of the lower swing
arm 72 respectively abut against the cam lobe farthest
from the cam shaft 78, the upper crimp claw 14 is posi-
tioned at the uppermost position thereof and the lower
crimp claw 16 is positioned at the lowermost position
thereof, in other words, they are positioned at the retract-
ed positions thereof, while when the cam follower 68 of
the upper swing arm 60 and the cam follower 76 of the
lower swing arm 72 respectively abut against the cam
lobe closest to the cam shaft 78, the upper crimp claw
14 is positioned at the lowermost position thereof and
the lower crimp claw 16 is positioned at the uppermost
position thereof.
[0052] The lowermost position of the upper crimp claw
14 and the uppermost position of the lower crimp claw
16 are set in such a manner that the former can be lower
than and the latter can be higher than the positions where
the upper crimp claw 14 and the lower crimp claw 16 hold
the stacked coins 8 therebetween when a predetermined
number of thinnest coins are to be wrapped.
[0053] More specifically, when the upper crimp claw
14 and the lower crimp claw 16 hold the stacked coins 8
therebetween, in other words, when the upper crimp claw
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14 and the lower crimp claw 16 have reached their crimp
positions, in normal situations, the upper crimp claw 14
cannot be lowered any further and the lower crimp claw
16 cannot be raised any further. However, in the case
where one of the upper crimp claw 14 and the lower crimp
claw 16 has not moved to the predetermined position
thereof for some reason, the other crimp claw is further
moved until the upper crimp claw 14 and the lower crimp
claw 16 can hold the stacked coins 8 therebetween,
whereby it is possible to detect any discrepancy in the
number of stacked coins without fail.
[0054] Accordingly, in normal situations, the upper
crimp claw 14 abuts against the upper surface of the up-
permost coin of the stacked coins 8 to be wrapped and
the lower crimp claw 16 abuts against the lower surface
of the lowermost coin of the stacked coins 8 to be
wrapped, even before the cam follower 68 of the upper
swing arm 60 and the cam follower 76 of the lower swing
arm 72 respectively come into contact with the cam lobe
closest to the cam shaft 78. As a result, the upper crimp
claw 14 and the lower crimp claw 16, and the upper crimp
claw arm 36 and the lower crimp claw arm 38 do not
move any more. Then, when the first cam 80 and the
second cam 82 are further rotated, the roller 62 departs
from the lower surface of the upper crimp claw arm 36,
while the cam follower 68 of the upper swing arm 60 abuts
against the cam lobe of the first cam 80. On the other
hand, the cam follower 76 of the lower swing arm 72
departs from the cam lobe of the second cam 82, while
the roller 74 abuts against the upper surface of the lower
crimp claw arm 38. Thus, the engagement between the
first cam 80 and the upper crimp claw arm 36 via the
upper swing arm 60 and the engagement between the
second cam 82 and the lower crimp claw arm 38 via the
lower swing arm 72 are released.
[0055] As shown schematically in Figure 2, a disk 86
formed with a light transmission hole 84 and rotatable
together with the first cam 80 and the second cam 82 is
provided coaxially with the cam shaft 78 and photo sen-
sors 88, 90, each including a light emitting element and
a light receiving element, are disposed to confront the
disk 86.
[0056] The photo sensor 88 is disposed so that light
emitted from the light emitting element thereof can be
received via the light transmission hole 84 by the light
receiving element thereof when the cam follower 68 of
the upper swing arm 60 and the cam follower 76 of the
lower swing arm 72 respectively abut against the cam
lobes of the first cam 80 and the second cam 82 farthest
from the cam shaft 78, and the photo sensor 90 is dis-
posed so that light emitted from the light emitting element
thereof can be received via the light transmission hole
84 by the light receiving element thereof when the cam
follower 68 of the upper swing arm 60 abuts against the
cam lobe of the first cam 80 closest to the cam shaft 78.
The photo sensors 88, 90 are disposed so as to be
spaced from each other by 180 degrees with respect to
the rotating direction of the disk 86.

[0057] Therefore, the photo sensor 88 can detect that
the upper crimp claw 14 and the lower crimp claw 16 are
positioned at their retracted positions. Moreover, when
the cam follower 68 of the upper swing arm 60 is on the
cam lobe of the first cam 80 closest to the cam shaft 78,
since the upper crimp claw 14 is then positioned so as
to abut against the upper surface of the uppermost coin
of the stacked coins 8 to be wrapped and the lower crimp
claw 16 is positioned so as to abut against the lower
surface of the lowermost coin of the stacked coins 8 to
be wrapped, in other words, they are positioned at their
crimp positions, it is possible for the photo sensor 90 to
detect that the upper crimp claw 14 and the lower crimp
claw 16 are positioned at their crimp positions.
[0058] As described above, when the first cam 80 and
the second cam 82 are rotated by one revolution for wrap-
ping a roll of the stacked coins 8, the upper crimp claw
14 and the lower crimp claw 16 are respectively moved
from their retracted positions to their crimp positions and
returned to their retracted positions and the upper crimp
claw arm 36 and the lower crimp claw arm 38 are moved
in the vertical direction in accordance with the movement
of the upper crimp claw 14 and the lower crimp claw 16.
[0059] As a result, the pinion 46 rotatably mounted on
the lower crimp claw arm 38 is rotated by the rack 44
fixed to the upper crimp claw arm 36 by a distance cor-
responding to the sum of the travel distances of the upper
crimp claw 14 and the lower crimp claw 16 in the vertical
direction.
[0060] Since the absolute rotary encoder 48 connect-
ed with the pinion 46 can output coded absolute position
data of a predetermined number of bits in accordance
with the position of rotation, it is possible to detect the
travel distances of the upper crimp claw 14 and the lower
crimp claw 16 in the vertical direction based upon the
absolute position data output from the rotary encoder 48.
For instance, in the case where a pinion 46 of a diameter
of 24 mm and a rotary encoder 48 of 8 bits are employed,
it is possible to obtain the absolute position data with a
resolution of 0.29 mm.
[0061] Figure 3 is a schematic cross sectional view
taken along line A-A in Figure 2.
[0062] As shown in Figure 3, the cutting device 26 is
mounted on the lower crimp claw arm 38 at the end por-
tion thereof in the vicinity of a wrapping position by a
solenoid attachment plate 92. The cutting device 26 is
comprised of a solenoid 98, a cutter 96 for cutting the
wrapping film 10 wound around the stacked coins 8,
which is attached to the rod portion 94 of the solenoid 98
and is movable in the horizontal direction by the solenoid
98.
[0063] When the coin number discrepancy device 22
detects that the number of coins wrapped is less than or
more than the predetermined number and the predeter-
mined number of coins have not been wrapped, the coin
number discrepancy device 22 outputs a coin number
discrepancy signal to a control unit (not shown in Figure
3) and the control unit outputs a solenoid advance signal
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in accordance with the input coin number discrepancy
signal, thereby driving and advancing the solenoid 98.
As a result, the cutter 96 attached to the rod portion 94
is advanced in the horizontal direction toward the
wrapped stacked coins 8 by the solenoid 98 and is
pressed against the side of the wrapped coins which are
being rotated by the wrapping rollers 12a, 12b, 12c, there-
by cutting the wrapping film 10 wound around the stacked
coins 8. After a certain time period has passed, the control
unit outputs a solenoid retraction signal, thereby causing
the solenoid 98 to retract the cutter 96 in the reverse
direction and hold it at the retracted position thereof.
[0064] Figure 4 is a block diagram of a detection sys-
tem, input system, coin discriminating and counting sys-
tem, coin number discrepancy detecting system, driving
system and display system of a coin wrapping machine
which is a preferred aspect of the present invention.
[0065] As shown in Figure 4, the detection system of
the coin wrapping machine according to this aspect in-
cludes the coin detecting section 3 and the coin detection
section 3 includes a magnetic sensor 100 provided in the
coin passage 1 for detecting magnetic properties of coins
and an optical sensor 101 provided in the coin passage
1 downstream of the magnetic sensor 100 for detecting
diameters, surface patterns and side patterns of coins.
[0066] As shown in Figure 4, the detection system of
the coin wrapping machine according to this aspect fur-
ther includes the photo sensor 90 for detecting the upper
crimp claw 14 and the lower crimp claw 16 positioned at
their crimp positions.
[0067] As shown in Figure 4, the input system of the
coin wrapping machine according to this aspect includes
a denomination setting means 105 for setting a denom-
ination of coins to be wrapped and a wrapping number
setting means 106 for setting the number N of coins to
be wrapped in a wrapped coin roll 18.
[0068] As shown in Figure 4, the coin discriminating
and counting system of the coin wrapping machine ac-
cording to this aspect is constituted as the coin discrim-
inating and counting device 4 and the coin discriminating
and counting device 4 includes a reference data memory
110 for storing a control program for controlling the entire
operation of the coin wrapping machine, and reference
magnetic data, reference diameter data, reference sur-
face pattern data and reference side pattern data of coins
for each denomination, and a control unit 111 for discrim-
inating based on a magnetic data detection signal wheth-
er or not a coin is acceptable, the denomination of the
coin when it discriminates the coin to be acceptable, and
discriminating, when the discriminated denomination of
the coin coincides with the denomination of coins to be
wrapped and set by the denomination setting means 105,
whether the coin is a new issue coin or a past issue cir-
culating coin of the same denomination as that of newly
issued coins and counting the number of coins to be
wrapped, and writing the result of the discrimination and
the counted number of coins to be wrapped in a RAM 112.
[0069] In this aspect, the reference data memory 110

stores reference magnetic data, reference diameter data,
reference surface pattern data and reference side pattern
data of new issue coins and reference magnetic data,
reference diameter data, reference surface pattern data
and reference side pattern data of past issue circulating
coins of the same denomination as that of the new issue
coins. In the case where there are coins of a denomina-
tion including new issue coins and past issue circulating
coins of the same denomination as that of the new issue
coins among coins to be handled, the reference data
memory 110 further stores thickness data of new issue
coins and thickness data of past issue circulating coins
of the same denomination as that of the new issue coins.
[0070] In the case where coins of the denomination
specified by the denomination setting means 105 include
new issue coins and past issue circulating coins of the
same denomination as that of the new issue coins, the
control unit 111 is made responsive to the inclusion for
writing the counted number of new issue coins, the count-
ed number of past issue circulating coins and the sum of
the counted numbers of the new issue coins and the past
issue circulating coins in the RAM 112.
[0071] As shown in Figure 4, the coin number discrep-
ancy detecting system of the coin wrapping machine ac-
cording to this aspect is constituted as the coin number
discrepancy detecting device 22.
[0072] Figure 5 is a block diagram of the coin number
discrepancy detecting device 22 provided in the coin
wrapping machine which is a preferred aspect of the
present invention.
[0073] As shown in Figure 5, the coin number discrep-
ancy detecting device 22 according to this aspect in-
cludes a detected position data memory 120 for storing
absolute position data output from the rotary encoder 48,
a reference position data memory 121 for storing refer-
ence stacked coin height data for each denomination,
which are produced by experimentally calculating the
height of stacked coins consisting of a predetermined
number of coins for each denomination in advance and
converting it to reference absolute position data compa-
rable with the absolute position data of the rotary encoder
48 stored in the detected position data memory 120, and
reference stacked coin height data producing means 122
for reading out the count value of new issue coins to be
wrapped and the counted number of past issue circulat-
ing coins stored in the RAM 112 in the case where coins
of the denomination specified by the denomination set-
ting means 105 include new issue coins and past issue
circulating coins of the same denomination as that of the
new issue coins, producing reference stacked coin height
data based on the thus read count value of new issue
coins to be wrapped and counted number of past issue
circulating coins, and converting them to a data form that
can be compared with the absolute position data of the
rotary encoder 48.
[0074] As shown in Figure 5, the coin number discrep-
ancy detecting device 22 according to this aspect further
includes comparing means 125 for calculating the differ-
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ence between absolute position data output from the de-
tected position data memory 120 and reference position
data output from the reference position data memory 121,
outputting an agreement signal when the difference is
equal to or less than a tolerance value and outputting a
disagreement signal when the difference exceeds the
tolerance value, a tolerance value memory 126 for storing
tolerance values based on which discrepancy in the
number of coins is judged, a tolerance value selecting
means 127 for outputting a selection signal to the toler-
ance value memory 126 based on an instruction signal
from the operator, thereby selecting a tolerance value to
be output to the comparing means 125 from among tol-
erance values stored in the tolerance memory 126 and
causing the tolerance value memory 126 to output the
thus selected tolerance value to the comparing means
125, and a trigger signal outputting means 128 for out-
putting, when the photo sensor 90 detects that the upper
crimp claw 14 and the lower crimp claw 16 have reached
their crimp positions, trigger signals to the detected po-
sition data memory 120, the reference position data
memory 121 and the tolerance value memory 126, caus-
ing the detected position data memory 120 to store ab-
solute position data output from the rotary encoder 48
and to output the absolute position data to the comparing
means 125, causing the comparing means 125 to read
out reference position data from the reference position
data memory 121 and causing the tolerance value mem-
ory 126 to output a tolerance value to the comparing
means 125, thereby causing the comparing means 125
to start the detection of discrepancy in the number of
coins.
[0075] As shown in Figure 4, the drive system of the
coin wrapping machine according to this aspect includes
a cam motor 130 for rotating the first cam 80 and the
second cam 82, thereby moving the upper crimp claw 14
and the lower crimp claw 16 between the retracted posi-
tions and the crimp positions thereof, a drive pulse gen-
erator 131 for outputting a solenoid advance signal or a
solenoid retraction signal in accordance with disagree-
ment signals output from the comparing means 125,
thereby advancing or retracting the cutter 96 mounted
on the tip end portion of the rod portion 94, a gate driving
means 132 for swinging the gate member 28 between a
reference position indicated by a solid line and an open
position indicated by a broken line in Figure 1 and out-
putting a drive signal for swinging the gate member 28
so that when a predetermined number of coins have been
wrapped to produce a wrapped coin roll 18, the wrapped
coin roll 18 is fed into the wrapped coin roll collecting box
24, whereas when discrepancy in the number of wrapped
coins occurs, the coins are fed into the coin collecting
box 27, and a stopper solenoid 134 for driving a stopper
member 133 provided in the coin passage 1 downstream
of the optical sensor 101, thereby projecting it into the
coin passage 1.
[0076] As shown in Figure 4, the display system of the
coin wrapping machine according to this aspect includes

a display means 135 for displaying whether or not the
number of stacked coins 8 to be wrapped coincides with
a predetermined number in accordance with the agree-
ment signal or disagreement signal output from the com-
paring means 125.
[0077] In this aspect, the control unit 111 is constituted
to output a drive signal to the stopper solenoid 134 when
the counted number of coins of the denomination to be
wrapped and written in the RAM 112 has become equal
to the number N specified by the wrapping number setting
means 106, thereby projecting the stopper member 133
provided downstream of the optical sensor 101 into the
coin passage 1 to prevent coins following the Nth coin of
the denomination to be wrapped from being transported,
and output a drive signal to the cam motor 130.
[0078] Further, in this aspect, in the case where coins
of the denomination specified by the denomination set-
ting means 105 include new issue coins and past issue
circulating old coins of the same denomination as that of
the new issue coins, the control unit 111 is responsive
to the inclusion for outputting a reference stacked coin
height data producing signal to the reference stacked
coin height data producing means 122 when the counted
number of coins to be wrapped and written in the RAM
112 has become equal to the number N specified by the
wrapping number setting means 106, and the reference
stacked coin height data producing means 122 is consti-
tuted to access the RAM 112 to read the counted number
of new issue coins to be wrapped and the counted
number of past issue circulating old coins to be wrapped
when it receives the reference stacked coin height data
producing signal, produce reference stacked coin height
data based on the read counted number of the new issue
coins and counted number of the past issue circulating
coins, convert the reference stacked coin height data to
a data form that can be compared with the absolute po-
sition data of the rotary encoder 48 and output the con-
verted data to the reference position data memory 121
to store the converted data therein.
[0079] The coin wrapping machine provided with the
thus constituted coin number discrepancy detecting de-
vice 22 according to this aspect wraps coins of a denom-
ination set by the denomination setting means 105 and
detects discrepancy in the number of wrapped coins.
[0080] The denomination setting means 105 is first op-
erated by the operator to set the denomination of coins
to be wrapped and the wrapping number setting means
106 is operated to set the wrapping number of coins, for
example, 50.
[0081] The denomination set by the denomination set-
ting means 105 is output to the control unit 111 and the
comparing means 125 of the coin number discrepancy
detecting device 22.
[0082] Coins are then deposited into the coin wrapping
machine and when a start button (not shown) is operated,
the rotatable disk 2 is rotated and coins fed onto the ro-
tatable disk 2 are fed into the coin passage 1 one by one
as well known in the art.
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[0083] When the magnetic sensor 100 detects mag-
netic properties of a coin, a magnetic data detection sig-
nal is output to the control unit 111.
[0084] When the magnetic data detection signal is in-
put from the magnetic sensor 100, the control unit 111
reads reference magnetic data of coins for each denom-
ination from the reference data memory 110 and com-
pares them with the magnetic data input from the mag-
netic sensor 100, thereby discriminating whether or not
the coin is acceptable.
[0085] When the control unit 111 discriminates that the
coin is unacceptable, it writes the discrimination result in
the RAM 112.
[0086] To the contrary, when the control unit 111 dis-
criminates that the coin is acceptable, it further discrim-
inates the denomination of the coin and whether or not
the denomination of the coin coincides with the denom-
ination of coins set by the denomination setting means
105.
[0087] When the control unit 111 discriminates that the
denomination of the coin does not coincide with the de-
nomination of coins set by the denomination setting
means 105, it writes the discriminated denomination of
the coin in the RAM 112.
[0088] On the other hand, in the case where the control
unit 111 discriminates that the denomination of the coin
coincides with the denomination of coins set by the de-
nomination setting means 105 and coins of the denom-
ination specified by the denomination setting means 105
include new issue coins and past issue circulating coins
of the same denomination as that of the new issue coins,
the control unit 111 further discriminates whether the coin
is a new issue coin or a past issue circulating coin and
writes the result of discrimination in the RAM 112.
[0089] The coin is further fed in the coin passage 1 and
when an optical data detection signal is input from the
optical sensor 101, the control unit 111 reads reference
optical data of coins for each denomination such as ref-
erence diameter data, reference surface pattern data,
side surface pattern data and the like from the reference
data memory 110 and compares them with optical data
of the coin input from the optical sensor 101, thereby
discriminating whether or not the coin is acceptable.
[0090] When the control unit 111 discriminates that the
coin is unacceptable, it writes the discrimination result in
the RAM 112.
[0091] To the contrary, when the control unit 111 dis-
criminates that the coin is acceptable, it further discrim-
inates the denomination of the coin based on the optical
data and reads the result of discrimination made based
on the magnetic data to compare it with the result of dis-
crimination made based on the optical data.
[0092] When the denomination of the coin discriminat-
ed based on the optical data of the coin and the denom-
ination of the coin discriminated based on the magnetic
data and written in the RAM 112 do not coincide with
each other, the control unit 111 discriminates that the
coin is unacceptable and writes the discrimination result

in the RAM 112.
[0093] To the contrary, when the denomination of the
coin discriminated based on the optical data of the coin
and the denomination of the coin discriminated based on
the magnetic data and written in the RAM 112 coincide
with each other, the control unit 111 further discriminates
whether or not the denomination of the coin coincides
with the denomination of coins set by the denomination
setting means 105.
[0094] When the control unit 111 discriminates that the
denomination of the coin does not coincide with the de-
nomination of coins set by the denomination setting
means 105, it writes the discriminated denomination of
the coin in the RAM 112.
[0095] On the other hand, in the case where the control
unit 111 discriminates that the denomination of the coin
coincides with the denomination of coins set by the de-
nomination setting means 105 and coins of the denom-
ination specified by the denomination setting means 105
include new issue coins and past issue circulating coins
of the same denomination as that of the new issue coins,
the control unit 111 further discriminates based on the
optical data of the coin whether the coin is a new issue
coin or a past issue circulating coin and compares the
discrimination result with the result of discrimination
made based on the magnetic data of the coin and written
in the RAM 112.
[0096] When the result of discrimination made based
on the optical data of the coin and the result of discrimi-
nation made based on the magnetic data of the coin and
written in the RAM 112 do not coincide with each other,
the control unit 111 discriminates that the coin is unac-
ceptable and writes the discrimination result in the RAM
112.
[0097] To the contrary, when the result of discrimina-
tion made based on the optical data of the coin and the
result of discrimination made based on the magnetic data
of the coin and written in the RAM 112 coincide with each
other, the control unit 111 writes the discrimination result
in the RAM 112 and increases the number of coins to be
wrapped and stored in the RAM 112 by one.
[0098] In this manner, it is discriminated whether or
not the coin is acceptable and when the coin is accept-
able, the denomination of the coin is discriminated and
it is discriminated whether or not the denomination of the
coin coincides with the denomination of coins set by the
denomination setting means 105. In the case where coins
of the denomination specified by the denomination set-
ting means 105 include new issue coins and past issue
circulating coins of the same denomination as that of the
new issue coins, it is further discriminated whether the
coin is a new issue coin or a past issue circulating coin.
Then, the coin sorting device (not shown) is driven in
accordance with the discrimination result, and unaccept-
able coins and acceptable coins of denominations differ-
ent from that of coins set by the denomination setting
means 105 are separated out by the coin sorting device
and collected.
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[0099] As a result, only coins of the denomination set
by the denomination setting means 105 are fed to the
coin stacking section and stacked therein.
[0100] The discrimination of coins is repeated in this
manner and when coins of a number equal to the number
N of coins to be wrapped and set by the wrapping number
setting means 106 have been detected, the control unit
111 outputs a drive signal to the stopper solenoid 134
and cause it to project the stopper member 133 into the
coin passage 1, thereby preventing coins following the
Nth coin of the denomination to be wrapped from being
transported.
[0101] As a result, coins of a number equal to the
number N of coins to be wrapped and set by the wrapping
number setting means 106 are fed to the coin stacking
section 6 and stacked therein.
[0102] In the case where coins of the denomination
specified by the denomination setting means 105 include
new issue coins and past issue circulating old coins of
the same denomination as that of the new issue coins,
when coins of a number equal to the number N of coins
to be wrapped and set by the wrapping number setting
means 106 have been detected, the control unit 111 si-
multaneously outputs a reference stacked coin height
data producing signal to the reference stacked coin
height data producing means 122.
[0103] When the reference stacked coin height data
producing means 122 receives the reference stacked
coin height data producing signal, it accesses the RAM
112 to read out the counted number of new issue coins
to be wrapped and the counted number of past issue
circulating coins to be wrapped and produces reference
stacked coin height data based on the read counted
number of the new issue coins and counted number of
the past issue circulating coins.
[0104] More specifically, when the reference stacked
coin height data producing means 122 accesses the
RAM 112 to read out the counted number of new issue
coins to be wrapped and the counted number of past
issue circulating coins to be wrapped, it further accesses
the reference data memory 110 to read out thickness
data of the new issue coin to be wrapped and thickness
data of the past issue circulating coin of the same de-
nomination as that of the new issue coin and multiplies
the respective thickness data by the corresponding
number read out from the ram 112, thereby producing
reference stacked coin height data. The reference
stacked coin height data producing means 122 then con-
verts the thus produced reference stacked coin height
data to the data form that can be compared with the ab-
solute position data of the rotary encoder 48 and outputs
the converted data to the reference position data memory
121 to store the data therein.
[0105] On the other hand, coins 8 stacked in the coin
stacking section 6 are delivered onto the coin support
post 30 and lowered together with the coin support post
30 to be transferred to the wrapping position in the coin
wrapping section 20.

[0106] The stacked coins 8 are then held between the
three wrapping rollers 12a, 12b, 12c and rotated thereby
and a wrapping film having a width lager than the height
of the stacked coins 8 is fed by the wrapping film feeding
means (not shown) to be wound around the stacked coins
8.
[0107] The cam motor 130 is then driven to rotate the
first cam 80 and the second cam 82 and the upper crimp
claw 14 and the lower crimp claw 16 are moved from the
retracted positions thereof to the crimp positions thereof
to crimp the upper and lower end portions of the wrapping
film 10 wound around the stacked coins 8 by the upper
crimp claw 14 and the lower crimp claw 16.
[0108] When the photo sensor 90 detects that the up-
per crimp claw 14 and the lower crimp claw 16 have been
moved from retracted positions thereof to the crimp po-
sitions thereof, a detection signal is output from the photo
sensor 90 to the trigger signal outputting means 128 and
the trigger signal outputting means 128 outputs trigger
signals to the detected position data memory 120 and
the comparing means 125 based on the detection signal
input from the photo sensor 90.
[0109] When the detected position data memory 120
receives the trigger signal from the trigger signal output-
ting means 128, it stores absolute position data output
from the rotary encoder 48.
[0110] On the other hand, when the comparing means
125 receives the trigger signal from the trigger signal out-
putting means 128, it accesses the detected position data
memory 120 to read the absolute position data output
from the rotary encoder 48 and accesses the reference
position data memory 121 in accordance with a denom-
ination setting signal input from the denomination setting
means 105 to read the reference stacked coin height
data of the denomination set by the denomination setting
means 105.
[0111] Further, the comparing means 125 accesses
the tolerance value memory 126 to read out a tolerance
value. In this aspect, it is possible for the operator to
cause the comparing means 125 to read a desired toler-
ance value from among tolerance values stored in the
tolerance memory 126 by operating the tolerance value
selecting means 127.
[0112] The comparing means 125 then calculates the
difference between the absolute position data read out
from the detected position data memory 120 and the ref-
erence position data read out from the reference position
data memory 121 and judges whether or not the absolute
value thereof is equal to or less than the tolerance value
input from the tolerance value memory 126.
[0113] When the comparing means 125 judges that
the absolute value of the difference between the absolute
position data and the reference position data is equal to
or less than the tolerance value, it outputs an agreement
signal to the display means 135, thereby causing it to
display a message that the number of the stacked coins
8 to be wrapped coincides with the predetermined
number.
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[0114] On the other hand, when the comparing means
125 judges that the absolute value of the difference be-
tween the absolute position data and the reference po-
sition data exceeds the tolerance value, it outputs a dis-
agreement signal to the display means 135, thereby
causing it to display a message that the number of the
stacked coins 8 to be wrapped does not coincide with
the predetermined number and outputs an operation sig-
nal to the drive pulse generator 131.
[0115] When the drive pulse generator 131 receives
the operation signal from the comparing means 125, it
outputs a solenoid advance signal to the solenoid 98 and
drives the solenoid 98, thereby causing it to advance the
cutter 96 so as to abut against the side surface of the
wrapping film 10 wound around the stacked coins 8 at
the wrapping position.
[0116] In this aspect, since the stacked coins 8 around
which then wrapping film 10 is wound are held between
the wrapping rollers 12a, 12b, 12c and rotated thereby,
the wrapping film 10 is cut along the circumference of
the stacked coins 8 by the cutter 96.
[0117] The comparing means 125 further outputs a
drive signal to the gate driving means 132, thereby caus-
ing it to swing the gate member 28 to an open position
indicated by a broken line in Figure 1.
[0118] As a result, the stack of less than the predeter-
mined number of wrapped coins or more than the pre-
determined number of wrapped coins is broken up and
the coins are guided by the gate member 28 to be col-
lected in the coin collecting box 27.
[0119] When a predetermined time period has passed
after the solenoid advance signal was output to the so-
lenoid 98, the comparing means outputs an operation
signal to the drive pulse generator 131 to cause it to out-
put a solenoid retraction signal to the solenoid 98.
[0120] As a result, the solenoid 98 is driven and the
cutter 96 is retracted to be returned to the original position
thereof.
[0121] According to the above described aspect, in the
case where coins to be wrapped include new issue coins
and past issue circulating coins, the numbers of the new
issue coins and the past issue circulating old coins which
have been fed to the coin wrapping section 20 via the
coin stacking section 6 based on the magnetic properties
of coins detected by the magnetic sensor 100 and the
optical properties of coins such as diameters, surface
patterns, side surface patterns of coins and the like are
counted by the control unit 111 and stored in the RAM
112. The reference stacked coin height data producing
means 122 accesses the RAM 112 to read out the
number of the new issue coins fed to the coin wrapping
section 20 and the number of past issue circulating coins
fed to the coin wrapping section 20 and produces refer-
ence stacked coin height data in accordance with the
read number of the new issue coins and number of the
past issue circulating coins. The comparing means 125
compares the reference stacked coin height data pro-
duced by the reference stacked coin height data produc-

ing means 122 and the absolute position data output from
the rotary encoder 48 and stored in the detected position
data memory 120 and detects the discrepancy in the
number of coins. Therefore, even when new issue coins
and past issue circulating coins of the same denomina-
tion as that of the new issue coins are wrapped together,
it is possible to accurately detect whether the number of
coins to be wrapped by the coin wrapping machine is
more than or less than a predetermined number.
[0122] Further, according to the above described as-
pect, in the case where the number of wrapped coins is
less than the predetermined number or exceeds the pre-
determined number, since the wrapping film 10 is cut by
the cutter and the coins are reliably collected in the coin
collecting box 27, a wrapped coin roll formed by wrapping
less than the predetermined number of wrapped coins
or more than the predetermined number of wrapped
coins can be reliably separated from wrapped coin rolls
formed by wrapping a predetermined number of coins.
[0123] Figure 6 is a block diagram of a coin number
discrepancy detecting device 22 provided in a coin wrap-
ping machine which is another preferred aspect of the
present invention.
[0124] As shown in Figure 6, in this aspect, the coin
number discrepancy detecting device 22 includes, in-
stead of the reference stacked coin height data producing
means 122 for producing reference stacked coin height
data in accordance with the number of new issue coins
fed to the coin wrapping section 20 and the number of
past issue circulating old coins fed to the coin wrapping
section 20, a reference stacked coin height data selecting
means 140 for selecting, in accordance with the number
of new issue coins fed to the coin wrapping section 20
and the number of past issue circulating old coins fed to
the coin wrapping section 20, corresponding reference
stacked coin height data from among reference stacked
coin height data stored in the reference position data
memory 121 and outputting them to the comparing
means 125 and has the same configuration as that in the
aspect shown in Figure 5 except that (N+1) kinds of ref-
erence stacked coin height data are produced in accord-
ance with the number of new issue coins and past issue
circulating coins and stored in the reference position data
memory 121, where N is the wrapping number set by the
wrapping number setting means 106.
[0125] More specifically, reference stacked coin height
data of stacked coin 8 formed by stacking (N-i) new issue
coins and i past issue circulating old coins are experi-
mentally produced in advance for each case of i = 0 to
N and stored in the reference position data memory 121
and the reference stacked coin height data selecting
means 140 is constituted to access the RAM 112 to read
the number of new issue coins fed to the coin wrapping
section 20 and the number of past issue circulating old
coins fed to the coin wrapping section 20, which were
counted by the control unit 111, select, in accordance
with the thus read number of new issue coins and the
number of past issue circulating old coins, corresponding
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reference stacked coin height data from among reference
stacked coin height data stored in the reference position
data memory 121 and output them to the comparing
means 125.
[0126] In the case where coins of the denomination
specified by the denomination setting means 105 include
new issue coins and past issue circulating coins of the
same denomination as that of the new issue coins, when
the control unit 111 has detected coins of a number equal
to the number N of coins to be wrapped set by the wrap-
ping number setting means 106, it immediately outputs
a reference stacked coin height data selection signal to
the reference stacked coin height data selecting means
140.
[0127] When the reference stacked coin height data
selecting means 140 receives the reference stacked coin
height data selection signal, it accesses the RAM 112 to
read the counted number of new issue coins to be
wrapped and the number of past issue circulating coins
to be wrapped and selects, in accordance with the thus
read number of new issue coins and the number of past
issue circulating old coins, corresponding reference
stacked coin height data from among reference stacked
coin height data stored in the reference position data
memory 121 to output them to the comparing means 125.
[0128] When the trigger signal is input from the trigger
signal outputting means 128, the comparing means 125
accesses the detected position data memory 120 to read
the absolute position data output from the rotary encoder
48, accesses the tolerance value memory 126 to read
the tolerance value, calculates the difference between
the absolute position data read out from the detected
position data memory 120 and the reference stacked coin
height data input from the reference stacked coin height
data selecting means 140, namely, the reference position
data, and judges whether or not the absolute value of the
difference is equal to or less than the tolerance value
input from the tolerance value memory 126.
[0129] When the comparing means 125 judges that
the absolute value of the difference between the absolute
position data and the reference position data is equal to
or less than the tolerance value, it outputs an agreement
signal to the display means 135, thereby causing it to
display a message that the number of the stacked coins
8 to be wrapped coincides with the predetermined
number.
[0130] On the other hand, when the comparing means
125 judges that the absolute value of the difference be-
tween the absolute position data and the reference po-
sition data exceeds the tolerance value, it outputs a dis-
agreement signal to the display means 135, thereby
causing it to display a message that the number of the
stacked coins 8 to be wrapped does not coincide with
the predetermined number and simultaneously outputs
an operation signal to the drive pulse generator 131.
[0131] When the drive pulse generator 131 receives
the operation signal from the comparing means 125, it
outputs a solenoid advance signal to the solenoid 98 and

drives the solenoid 98 to cause it to advance the cutter
96 so as to abut against the side surface of the wrapping
film 10 wound around the stacked coins 8 at the wrapping
position, whereby the wrapping film 10 is cut along the
circumference thereof by the cutter 96.
[0132] The comparing means 125 further outputs a
drive signal to the gate driving means 132, thereby caus-
ing it to swing the gate member 28 to an open position
indicated by a broken line in Figure 1.
[0133] As a result, the stack formed of less than the
predetermined number of wrapped coins or more than
the predetermined number of wrapped coins is broken
up and the coins are guided by the gate member 28 to
be collected in the coin collecting box 27.
[0134] When a predetermined time period has passed
after the solenoid advance signal was output to the so-
lenoid 98, the comparing means outputs an operation
signal to the drive pulse generator 131 to cause it to out-
put a solenoid retraction signal to the solenoid 98.
[0135] As a result, the solenoid 98 is driven and the
cutter 96 is retracted to be returned to the original position
thereof.
[0136] According to the above described aspect, in the
case where the number of coins to be wrapped is N and
coins to be wrapped include new issue coins and past
issue circulating coins, the reference stacked coin height
data of stacked coin 8 formed by stacking (N-i) new issue
coins and i past issue circulating old coins are experi-
mentally produced in advance for each case of i = 0 to
N and stored in the reference position data memory 121.
The numbers of the new issue coins and the past issue
circulating old coins which have been fed to the coin
wrapping section 20 via the coin stacking section 6 based
on the magnetic properties of coins detected by the mag-
netic sensor 100 and the optical properties of coins such
as diameters, surface patterns, side surface patterns of
coins and the like are counted by the control unit 111 and
stored in the RAM 112. The reference stacked coin height
data selecting means 140 accesses the RAM 112 to read
the counted numbers of new issue coins and past issue
circulating coins fed to the coin wrapping section 20 and
reads, in accordance with the thus read number of new
issue coins and the number of past issue circulating old
coins, corresponding reference stacked coin height data
from among reference stacked coin height data stored
in the reference position data memory 121 to output them
to the comparing means 125 and the comparing means
125 detects discrepancy in the number of coins fed to
the coin wrapping section 20. Therefore, even when new
issue coins and past issue circulating coins of the same
denomination as that of the new issue coins are wrapped
together, it is possible to accurately detect whether the
number of coins to be wrapped by the coin wrapping ma-
chine is more than or less than a predetermined number.
[0137] Figure 7 is a block diagram of a coin number
discrepancy detecting device provided in a coin wrapping
machine which is a further preferred aspect of the present
invention.
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[0138] As shown in Figure 7, in this aspect, the coin
number discrepancy detecting device 22 includes, in-
stead of the reference stacked coin height data selecting
means 140 in the aspect shown in Figure 6, a reference
stacked coin height data correcting means 145 for cor-
recting, in accordance with the number of new issue coins
fed to the coin wrapping section 20 and the number of
past issue circulating old coins fed to the coin wrapping
section 20, the reference stacked coin height data stored
in the reference position data memory 121 and outputting
the thus corrected reference stacked coin height data to
the comparing means 125, and has the same configura-
tion as that in the aspect shown in Figure 6 except that
the reference position data memory 121 stores the height
of stacked coins formed by stacking N past issue circu-
lating old coins of the same denomination as that of new
issue coins as reference stacked coin height data.
[0139] More specifically, in the case where new issue
coins and past issue circulating coins are wrapped with-
out separating them, although the thickness of the new
issue coin is equal to that of the past issue circulating old
coin, since the surface pattern thereof is different from
that of the past issue circulating coin, the height of
stacked coins when a predetermined number of new is-
sue coins are stacked or when the predetermined
number of new issue coins and old coins are stacked is
inevitably different from the height of stacked coins when
the same number of past issue circulating old coins are
stacked. Therefore, since the difference between the
height of stacked coins when a predetermined number
of only new issue coins are stacked and that when the
predetermined number of past issue circulating old coins
are stacked is generally small, even when new issue
coins and past issue circulating coins of the same de-
nomination as that of the new issue coins are wrapped
together, it is possible to accurately detect whether the
number of coins to be wrapped by the coin wrapping ma-
chine is more than or less than a predetermined number
by storing the height of stacked coins when a predeter-
mined past issue circulating old coins are stacked as the
reference stacked coin height data in the reference po-
sition data memory 121, correcting, in accordance with
the number of new issue coins and the number of past
issue circulating coins included in a predetermined
number of stacked coins, the reference stacked coin
height data, outputting the thus corrected reference
stacked coin height data to the comparing means 125
and causing the comparing means 125 to detect the dis-
crepancy in the number of the stacked coins.
[0140] For example, the height of stacked coins when
50 new issue Japanese 500 yen coins are stacked is
92.9 mm and the height of stacked coins when 50 past
issue circulating old Japanese 500 yen coins are stacked
is 91.8 mm. Thus, the difference therebetween is only
1.1 mm and the thickness per coin is only from 1.836 mm
to 1.858 mm. Therefore, if the height of stacked coins
when 50 past issue circulating old 500 yen coins are
stacked is stored as the reference stacked coin height

data in the reference position data memory 121 and
stacked coins are classified into three groups in accord-
ance with the number of new issue 500 yen coins includ-
ed in the stacked coins to be wrapped, it is possible to
detect the discrepancy in the number of coins based on
the reference stacked coin height data produced by
stacking 50 past issue circulating old 500 yen coins or
reference stacked coin height data obtained by correcting
the reference stacked coin height data in accordance with
the group of stacked coins to be wrapped.
[0141] Therefore, in this aspect, the height of stacked
coins 8 formed by stacking past issue circulating old coins
of a number equal to the wrapping number N is stored
as the reference stacked coin height data in the reference
stacked coin height data 121 and in the case where N1
(N1 is a positive integer) or less, for example, 15 or less
new issue coins are included among N stacked coins 8,
for example, 50 coins, the reference stacked coin height
data correcting means 145 classifies the stacked coins
8 into a first group, reads the reference stacked coin
height data calculated based on old coins and stored in
the reference position data memory 121 and outputs
them to the comparing means 125 without correcting
them. On the other hand, in the case where more than
N1 and less than N2 (N2 is a positive integer greater than
N1), for example, 16 to 34 new issue coins are included
among N stacked coins 8, the reference stacked coin
height data correcting means 145 classifies the stacked
coins 8 into a second group, reads the reference stacked
coin height data calculated based on old coins and stored
in the reference position data memory 121, and corrects
the reference stacked coin height data by subtracting a
correction value corresponding to a unit rotation angle of
the rotary encoder 48 from the thus read reference
stacked coin height data when the thickness of the new
issue coin is smaller than that of the past issue circulating
old coin or corrects the reference stacked coin height
data by adding a correction value corresponding to a unit
rotation angle of the rotary encoder 48 to the thus read
reference stacked coin height data when the thickness
of the new issue coin is greater than that of the past issue
circulating old coin and outputs the thus corrected refer-
ence stacked coin height data to the comparing means
125. Further, in the case where N2 or more, for example,
35 or more new issue coins are included among N
stacked coins 8, the reference stacked coin height data
correcting means 145 classifies the stacked coins 8 into
a third group, reads the reference stacked coin height
data calculated based on old coins and stored in the ref-
erence position data memory 121, and corrects the ref-
erence stacked coin height data by subtracting a correc-
tion value corresponding to double the unit rotation angle
of the rotary encoder 48 from the thus read reference
stacked coin height data when the thickness of the new
issue coin is smaller than that of the past issue circulating
old coin or corrects the reference stacked coin height
data by adding a correction value corresponding to dou-
ble the unit rotation angle of the rotary encoder 48 to the
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thus read reference stacked coin height data when the
thickness of the new issue coin is greater than that of the
past issue circulating old coin and outputs the thus cor-
rected reference stacked coin height data to the compar-
ing means 125.
[0142] In the case where coins of the denomination
specified by the denomination setting means 105 include
new issue coins and past issue circulating coins of the
same denomination as that of the new issue coins, when
the control unit 111 has detected coins to be wrapped of
a number equal to the wrapping number N set by the
wrapping number setting means 106, it immediately out-
puts a reference stacked coin height data correction sig-
nal to the reference stacked coin height data correcting
means 145.
[0143] When the reference stacked coin height data
correcting means 145 receives the reference stacked
coin height data correction signal, it accesses the RAM
112 to read the counted number of the new issue coins
to be wrapped and the counted number of the past issue
circulating coins to be wrapped and judges whether or
not the number of the new issue coins included in the
stacked coins 8 is equal to or less than N1.
[0144] As a result, when the number of the new issue
coins included in the stacked coins 8 is equal to or less
than N1, the reference stacked coin height data correct-
ing means 145 classifies the stacked coins 8 into a first
group. In this case, the number of the new issue coins is
few and since it is possible to detect the discrepancy in
the number of coins using the reference stacked coin
height data calculated based on the old coins and stored
in the reference position data memory 121 without cor-
recting them, the reference stacked coin height data cor-
recting means 145 reads the reference stacked coin
height data calculated based on the old coins and stored
in the reference position data memory 121 and outputs
them to the comparing means 125 without correcting
them.
[0145] On the other hand, when the reference stacked
coin height data correcting means 145 judges that the
number of the new issue coins included in the stacked
coins 8 exceeds N1, it further judges whether or not the
number of the new issue coins included in the stacked
coins 8 is less than N2.
[0146] As a result, when the reference stacked coin
height data correcting means 145 judges that the number
of the new issue coins included in the stacked coins 8
exceeds N1 and is less than N2, it classifies the stacked
coins 8 into a second group. In this case, since many
new issue coins are included in the stacked coins 8, it is
impossible to accurately detect the discrepancy in the
number of coins unless the reference stacked coin height
data calculated based on the old coins are corrected.
[0147] Therefore, the reference stacked coin height
data correcting means 145 reads the reference stacked
coin height data calculated based on the old coins and
stored in the reference position data memory 121 and
corrects them by subtracting a correction value corre-

sponding to a unit rotation angle of the rotary encoder 48
from the thus read reference stacked coin height data
when the thickness of the new issue coin is smaller than
that of the past issue circulating old coin or corrects them
by adding a correction value corresponding to a unit ro-
tation angle of the rotary encoder 48 to the thus read
reference stacked coin height data when the thickness
of the new issue coin is greater than that of the past issue
circulating old coin and outputs the thus corrected refer-
ence stacked coin height data to the comparing means
125.
[0148] On the other hand, when the reference stacked
coin height data correcting means 145 judges that the
number of the new issue coins included in the stacked
coins 8 is equal to or more than N2, it classifies the
stacked coins 8 into a third group. In this case, since the
number of the new issue coins included in the stacked
coins 8 is much greater than that included in the stacked
coins 8 classified into in the second group, it is impossible
to accurately detect the discrepancy in the number of
coins unless the reference stacked coin height data cal-
culated based on the old coins are greatly corrected.
[0149] Therefore, the reference stacked coin height
data correcting means 145 reads the reference stacked
coin height data calculated based on the old coins and
stored in the reference position data memory 121 and
corrects them by subtracting a correction value corre-
sponding to double the unit rotation angle of the rotary
encoder 48 from the thus read reference stacked coin
height data when the thickness of the new issue coin is
smaller than that of the past issue circulating old coin or
corrects the reference stacked coin height data by adding
a correction value corresponding to double the unit rota-
tion angle of the rotary encoder 48 to the thus read ref-
erence stacked coin height data when the thickness of
the new issue coin is greater than that of the past issue
circulating old coin and outputs the thus corrected refer-
ence stacked coin height data to the comparing means
125.
[0150] On the other hand, when the trigger signal is
input from the trigger signal outputting means 128, the
comparing means 125 accesses the detected position
data memory 120 to read the absolute position data out-
put from the rotary encoder 48, accesses the tolerance
value memory 126 to read the tolerance value, calculates
the difference between the absolute position data read
out from the detected position data memory 120 and the
reference stacked coin height data input from the refer-
ence stacked coin height data selecting means 140,
namely, the reference position data, and judges whether
or not the absolute value of the difference is equal to or
less than the tolerance value input from the tolerance
value memory 126, thereby detecting the discrepancy in
the number of the stacked coins 8.
[0151] According to this aspect, in the case where the
number of coins to be wrapped is N and coins to be
wrapped include new issue coins and past issue circu-
lating coins, the height of stacked coins formed by stack-
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ing N past issue circulating old coins are experimentally
produced and stored in the reference position data mem-
ory 121 and the numbers of the new issue coins and the
past issue circulating old coins which have been fed to
the coin wrapping section 20 via the coin stacking section
6 based on the magnetic properties of coins detected by
the magnetic sensor 100 and the optical properties of
coins such as diameters, surface patterns, side surface
patterns of coins and the like are counted by the control
unit 111 and stored in the RAM 112. The reference
stacked coin height data correcting means 145 accesses
the RAM 112 to read the counted number of the new
issue coins and the counted number of past issue circu-
lating coins fed to the coin wrapping section 20 and clas-
sifies the stacked coins 8 in accordance with the thus
read number of new issue coins and the number of past
issue circulating old coins into the first group including
N1 or less new issue coins, the second group including
more than N1 and less than N2 new issue coins and the
third group including N2 or more new issue coins. For
the stacked coins 8 belonging to the first group, the ref-
erence stacked coin height data correcting means 145
reads the reference stacked coin height data calculated
based on old coins and stored in the reference position
data memory 121 and outputs them to the comparing
means 125 without correcting them, thereby causing it
to detect the discrepancy in the number of coins. For the
stacked coins 8 belonging to the second group, the ref-
erence stacked coin height data correcting means 145
reads the reference stacked coin height data calculated
based on old coins and stored in the reference position
data memory 121 and corrects the reference stacked
coin height data by subtracting a correction value corre-
sponding to a unit rotation angle of the rotary encoder 48
from the thus read reference stacked coin height data
when the thickness of the new issue coin is smaller than
that of the past issue circulating old coin or corrects the
reference stacked coin height data by adding a correction
value corresponding to a unit rotation angle of the rotary
encoder 48 to the thus read reference stacked coin height
data when the thickness of the new issue coin is greater
than that of the past issue circulating old coin and outputs
the thus corrected reference stacked coin height data to
the comparing means 125, thereby causing it to detect
the discrepancy in the number of coins. For the stacked
coins 8 belonging to the third group, the reference
stacked coin height data correcting means 145 reads the
reference stacked coin height data calculated based on
old coins and stored in the reference position data mem-
ory 121 and corrects the reference stacked coin height
data by subtracting a correction value corresponding to
double the unit rotation angle of the rotary encoder 48
from the thus read reference stacked coin height data
when the thickness of the new issue coin is smaller than
that of the past issue circulating old coin or corrects the
reference stacked coin height data by adding a correction
value corresponding to double the unit rotation angle of
the rotary encoder 48 to the thus read reference stacked

coin height data when the thickness of the new issue coin
is greater than that of the past issue circulating old coin
and outputs the thus corrected reference stacked coin
height data to the comparing means 125, thereby causing
it to detect the discrepancy in the number of coins.
[0152] Therefore, according to this aspect, even when
new issue coins and past issue circulating coins of the
same denomination as that of the new issue coins are
wrapped together, it is possible to accurately detect
whether the number of coins to be wrapped by the coin
wrapping machine is more than or less than a predeter-
mined number without need for great memory capacity
and in a short calculating time.
[0153] Figure 8 is a block diagram of a coin number
discrepancy detecting device provided in a coin wrapping
machine which is a further preferred aspect of the present
invention.
[0154] As shown in Figure 8, in this aspect, the coin
number discrepancy detecting device 22 has the same
configuration as that in the aspect shown in Figure 7 ex-
cept that instead of the reference stacked coin height
data correcting means 145 in the aspect shown in Figure
7, it includes a detected position data correcting means
150 for correcting absolute position data stored in the
detected position data memory 120 in accordance with
the number of new issue coins and the number of past
issue circulating old coins fed to the coin wrapping section
20 and outputting the thus corrected absolute position
data to the comparing means 125.
[0155] The detected position data correcting means
150 of the coin number discrepancy detecting device 22
according to this aspect is constituted to access the RAM
112 to read the number of new issue coins and the
number of past issue circulating old coins fed to the coin
wrapping section 20 and classify the stacked coins 8 into
a first group including N1 or less new issue coins, a sec-
ond group including more than N1 and less than N2 new
issue coins and a third group including N2 or more new
issue coins. For the stacked coins 8 belonging to the first
group, the detected position data correcting means 150
reads detected position data namely, detected absolute
position data stored in the detected position data memory
120 and outputs them without correcting them, thereby
causing it to detect the discrepancy in the number of
coins. For the stacked coins 8 belonging to the second
group, the detected position data correcting means 150
reads detected position data namely, detected absolute
position data stored in the detected position data memory
120 and corrects the detected position data by subtract-
ing a correction value corresponding to a unit rotation
angle of the rotary encoder 48 from the thus read detect-
ed position data when the thickness of the new issue coin
is greater than that of the past issue circulating old coin
or corrects the detected position data by adding a cor-
rection value corresponding to a unit rotation angle of the
rotary encoder 48 to the thus read detected position data
when the thickness of the new issue coin is smaller than
that of the past issue circulating old coin and outputs the
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thus corrected detected position data to the comparing
means 125, thereby causing it to detect the discrepancy
in the number of coins. For the stacked coins 8 belonging
to the third group, the detected position data correcting
means 150 reads detected position data namely, detect-
ed absolute position data stored in the detected position
data memory 120 and corrects the detected position data
by subtracting a correction value corresponding to double
the unit rotation angle of the rotary encoder 48 from the
thus read detected position data when the thickness of
the new issue coin is greater than that of the past issue
circulating old coin or corrects the detected position data
by adding a correction value corresponding to double the
unit rotation angle of the rotary encoder 48 to the thus
read detected position data when the thickness of the
new issue coin is smaller than that of the past issue cir-
culating old coin and outputs the thus corrected detected
position data to the comparing means 125, thereby caus-
ing it to detect the discrepancy in the number of coins.
[0156] In the case where coins of the denomination
specified by the denomination setting means 105 include
new issue coins and past issue circulating coins of the
same denomination as that of the new issue coins, when
the control unit 111 has detected coins to be wrapped of
a number equal to the wrapping number N set by the
wrapping number setting means 106, it immediately out-
puts a detected position data correction signal to the de-
tected position data correcting means 150.
[0157] When the detected position data correcting
means 150 receives the detected position data correction
signal, it accesses the RAM 112 to read the counted
number of the new issue coins to be wrapped and the
counted number of the past issue circulating coins to be
wrapped and judges whether or not the number of the
new issue coins included in the stacked coins 8 is equal
to or less than N1.
[0158] When the number of the new issue coins includ-
ed in the stacked coins 8 is equal to or less than N1, the
detected position data correcting means 150 classifies
the stacked coins 8 into a first group. In this case, the
number of the new issue coins is few and since it is pos-
sible to detect the discrepancy in the number of coins by
comparing the detected position data, namely, the abso-
lute position data stored in the detected position data
memory 120 with the reference stacked coin height data
calculated based on the old coins and stored in the ref-
erence stacked coin height data memory 121 without cor-
recting the detected position data, the detected position
data correcting means 150 reads the detected position
data stored in the detected position data memory 120
and outputs them to the comparing means 125 without
correcting them.
[0159] On the other hand, when the detected position
data correcting means 150 judges that the number of the
new issue coins included in the stacked coins 8 exceeds
N1, it further judges whether or not the number of the
new issue coins included in the stacked coins 8 is less
than N2.

[0160] As a result, when the detected position data cor-
recting means 150 judges that the number of the new
issue coins included in the stacked coins 8 exceeds N1
and is less than N2, it classifies the stacked coins 8 into
a second group. In this case, since many new issue coins
are included in the stacked coins 8, even if the detected
position data, namely, the absolute position data stored
in the detected position data memory 120 are compared
with the reference stacked coin height data calculated
based on the old coins and stored in the reference
stacked coin height data memory 121 without correcting
the detected position data, it is impossible to accurately
detect the discrepancy in the number of stacked coins 8.
[0161] Therefore, the detected position data correcting
means 150 reads the detected position data, namely, the
absolute position data stored in the detected position da-
ta memory 120 and corrects the detected position data
by subtracting a correction value corresponding to a unit
rotation angle of the rotary encoder 48 from the thus read
detected position data when the thickness of the new
issue coin is greater than that of the past issue circulating
old coin or corrects the detected position data by adding
a correction value corresponding to a unit rotation angle
of the rotary encoder 48 to the thus read detected position
data when the thickness of the new issue coin is smaller
than that of the past issue circulating old coin and outputs
the thus corrected detected position data to the compar-
ing means 125.
[0162] On the other hand, when the detected position
data correcting means 150 judges that the number of the
new issue coins included in the stacked coins 8 exceeds
N2, it classifies the stacked coins 8 into a third group. In
this case, since the number of the new issue coins in-
cluded in the stacked coins 8 is much greater than that
included in the stacked coins 8 classified into in the sec-
ond group, it is impossible to accurately detect the dis-
crepancy in the number of stacked coins 8 unless the
detected position data are greatly corrected.
[0163] Therefore, the detected position data correcting
means 150 reads the detected position data, namely, the
absolute position data stored in the detected position da-
ta memory 120 and corrects the detected position data
by subtracting a correction value corresponding to double
the unit rotation angle of the rotary encoder 48 from the
thus read detected position data when the thickness of
the new issue coin is greater than that of the past issue
circulating old coin or corrects the detected position data
by adding a correction value corresponding to double the
unit rotation angle of the rotary encoder 48 to the thus
read detected position data when the thickness of the
new issue coin is smaller than that of the past issue cir-
culating old coin and outputs the thus corrected detected
position data to the comparing means 125.
[0164] On the other hand, when the trigger signal is
input from the trigger signal outputting means 128, the
comparing means 125 accesses the reference position
data memory 121 to read the reference stacked coin
height data calculated based on the old coins, accesses
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the tolerance value memory 126 to read the tolerance
value, calculates the difference between the detected po-
sition data, namely, the absolute position data input from
the detected position data memory 120 and the reference
stacked coin height data read out from the reference po-
sition data memory 120, and judges whether or not the
absolute value of the difference is equal to or less than
the tolerance value input from the tolerance value mem-
ory 126, thereby detecting the discrepancy in the number
of the stacked coins 8.
[0165] According to this aspect, in the case where the
number of coins to be wrapped is N and coins to be
wrapped include new issue coins and past issue circu-
lating coins, the height of stacked coins formed by stack-
ing N past issue circulating old coins is experimentally
produced and stored in the reference position data mem-
ory 121 and the numbers of the new issue coins and the
past issue circulating old coins which have been fed to
the coin wrapping section 20 via the coin stacking section
6 based on the magnetic properties of coins detected by
the magnetic sensor 100 and the optical properties of
coins such as diameters, surface patterns, side surface
patterns of coins and the like are counted by the control
unit 111 and stored in the RAM 112. The detected posi-
tion data correcting means 150 accesses the RAM 112
to read the counted number of the new issue coins and
the counted number of past issue circulating coins fed to
the coin wrapping section 20 and classifies the stacked
coins 8 in accordance with the thus read number of new
issue coins and the number of past issue circulating old
coins into the first group including N1 or less new issue
coins, the second group including more than N1 and less
than N2 new issue coins and the third group including
N2 or more new issue coins. For the stacked coins 8
belonging to the first group, the detected position data
correcting means 150 reads detected position data
namely, detected absolute position data stored in the de-
tected position data memory 120 and outputs them with-
out correcting them, thereby causing it to detect the dis-
crepancy in the number of coins. For the stacked coins
8 belonging to the second group, the detected position
data correcting means 150 reads detected position data
namely, detected absolute position data stored in the de-
tected position data memory 120 and corrects the de-
tected position data by subtracting a correction value cor-
responding to a unit rotation angle of the rotary encoder
48 from the thus read detected position data when the
thickness of the new issue coin is greater than that of the
past issue circulating old coin or corrects the detected
position data by adding a correction value corresponding
to a unit rotation angle of the rotary encoder 48 to the
thus read detected position data when the thickness of
the new issue coin is smaller than that of the past issue
circulating old coin and outputs the thus corrected de-
tected position data to the comparing means 125, thereby
causing it to detect the discrepancy in the number of
coins. For the stacked coins 8 belonging to the third
group, the detected position data correcting means 150

reads detected position data namely, detected absolute
position data stored in the detected position data memory
120 and corrects the detected position data by subtract-
ing a correction value corresponding to double the unit
rotation angle of the rotary encoder 48 from the thus read
detected position data when the thickness of the new
issue coin is greater than that of the past issue circulating
old coin or corrects the detected position data by adding
a correction value corresponding to double the unit rota-
tion angle of the rotary encoder 48 to the thus read de-
tected position data when the thickness of the new issue
coin is smaller than that of the past issue circulating old
coin and outputs the thus corrected detected position da-
ta to the comparing means 125, thereby causing it to
detect the discrepancy in the number of coins.
[0166] Therefore, according to this aspect, even when
new issue coins and past issue circulating coins of the
same denomination as that of the new issue coins are
wrapped together, it is possible to accurately detect
whether the number of coins to be wrapped by the coin
wrapping machine is more than or less than a predeter-
mined number without need for great memory capacity
and in a short calculating time.
[0167] The present invention has thus been shown and
described with reference to a specific aspect. However,
it should be noted that the present invention is in no way
limited to the details of the described arrangements but
changes and modifications may be made without depart-
ing from the scope of the appended claims.
[0168] For example, in the aspect shown in Figure 6,
reference stacked coin height data of stacked coins 8
formed by stacking (N-i) new issue coins and i past issue
circulating old coins are experimentally produced in ad-
vance for each case of i = 0 to N and stored in the refer-
ence position data memory 121 and the reference
stacked coin height data selecting means 140 is consti-
tuted to access the RAM 112 to read the number of new
issue coins fed to the coin wrapping section 20 and the
number of past issue circulating old coins fed to the coin
wrapping section 20, which are counted by the control
unit 111, select, in accordance with the thus read number
of new issue coins and the number of past issue circu-
lating old coins, corresponding reference stacked coin
height data from among reference stacked coin height
data stored in the reference position data memory 121
and output them to the comparing means 125. However,
similarly to the embodiment shown in Figure 7, the ref-
erence stacked coin height data for each of groups of
stacked coins 8 classified groups in accordance with the
number of new issue coins and past issue circulating old
coins included in the stacked coins 8 may be produced
and stored in the reference position data memory 121 in
advance and the reference stacked coin height data se-
lecting means 140 may classify the stacked coins 8 into
a plurality of groups in accordance with the number of
new issue coins and past issue circulating old coins in-
cluded in the stacked coins 8, read corresponding refer-
ence position data from the reference position data mem-

35 36 



EP 1 184 816 B1

20

5

10

15

20

25

30

35

40

45

50

55

ory 121 and output them to the comparing means 125.
[0169] Further, in the aspect shown in Figures 7 and
8, although the stacked coins 8 are classified into the first
group including N1 or less new issue coins, the second
group including more than N1 and less than N2 new issue
coins and the third group including N2 or more new issue
coins, the number of groups may be arbitrarily selected
depending upon the difference between the height of
stacked new issue coins and that of stacked past issue
circulating coins and is not limited to three groups.
[0170] Moreover, in the aspects shown in Figures 7
and 8, although the reference position data memory 121
is constituted to store the reference position data calcu-
lated based on past issue circulating old coins, the ref-
erence position data memory 121 may store reference
position data calculated based on new issue coins in-
stead of the reference position data calculated based on
past issue circulating old coins. Further, the reference
position data memory 121 may store an average value
of the sum of the reference position data calculated based
on past issue circulating old coins and the reference po-
sition data calculated based on new issue coins as the
reference position data.
[0171] Further, in the above described aspects, when
the number of wrapped coins is more than or less than
a predetermined number, the wrapping film 10 is cut by
the cutter 96 and the coins are fed by the gate member
28 into the coin collecting box 27. Instead, however, the
coins may be fed into the coin collecting box 27 without
cutting the wrapping film 10 to be collected therein.
[0172] Furthermore, in the above described aspects,
the height of the stacked coins 8 is calculated by detecting
the travel distances of the upper crimp claws 14 and the
lower crimp claws 16 when they are moved toward each
other based on the detection signal of the rotary encoder
48 connected to the rack 44 supported by the upper crimp
claw arm 36 provided with the upper crimp claw 14 and
the pinion 46 supported by the lower crimp claw arm 38
provided with the lower crimp claw 16. However, instead
of such a mechanism, it is possible to provide a sensor
for detecting the stacked coins when they are transferred
from the coin stacking section 6 to the coin wrapping
section 20 and detect the height of the stacked coins
based on the time period during which the stacked coins
are detected by the sensor and the moving speed of the
stacked coins and the mechanism for calculating the
height of stacked coins is not particularly limited.
[0173] Further, in the present invention, the respective
means need not necessarily be physical means and ar-
rangements whereby the functions of the respective
means are accomplished by software fall within the scope
of the present invention. In addition, the function of a
single means may be accomplished by two or more phys-
ical means and the functions of two or more means may
be accomplished by a single physical means.
[0174] According to the present invention, it is possible
to provide a coin wrapping machine which can accurately
detect whether the number of coins to be wrapped is

more than or less than a predetermined number even in
the case where new issue coins and past issue circulating
coins of the same denomination are wrapped together.

Claims

1. A coin wrapping machine comprising
a denomination specifying means for specifying a
denomination of coins to be wrapped,
a discriminating and counting means (4) for discrim-
inating and counting acceptable coins of the denom-
ination specified by the denomination specifying
means,
a coin stacking means (6) for stacking coins of the
denomination to be wrapped,
a reference stacked coin height data storing means
(110) for storing reference stacked coin height data
for each denomination of coins stacked by the coin
stacking means (6),
and a coin number discrepancy detecting device (22)
including a comparing means (125) for comparing a
height of stacked coins and the reference stacked
coin height data for each denomination stored in the
reference stacked coin height data storing means
(110),
characterized in that
the discriminating and counting means (4) discrimi-
nates whether each coin is a new issue coin or a
past issue circulating coin,
and the comparing means (125) of the coin number
discrepancy detecting device (22) selects the refer-
ence stacked coin height in accordance with the
number of the new issue coins and the number of
the past issue circulating coins as determined by the
discriminating and counting means (4).

2. A coin wrapping machine in accordance with Claim
1 which further comprises a reference stacked coin
height data producing means (122) for producing the
reference stacked coin height data in accordance
with the number of the new issue coins and the
number of the past issue circulating coins as deter-
mined by the discriminating and counting means (4).

3. A coin wrapping machine in accordance with Claim
1 wherein the reference stacked coin height data
storing means (110) is constituted to store reference
stacked coin height data of stacked coins formed by
stacking (N-i) new issue coins and i past issue cir-
culating coins for each case of i = 0 to N and which
further comprises a reference stacked coin height
data selecting means (140) for selecting, when coins
of the denomination specified by the denomination
specifying means include new issue coins and past
issue circulating coins, reference stacked coin height
data from among the reference stacked coin height
data stored in the reference stacked coin height data

37 38 



EP 1 184 816 B1

21

5

10

15

20

25

30

35

40

45

50

55

storing means (110) in accordance with the number
of the new issue coins and the numer of the past
issue circulating coins as determined by the discrim-
inating and counting means (4) and outputting the
thus selected reference stacked coin height data to
the comparing means (125).

4. A coin wrapping in accordance with Claim 1 wherein
coins of a denomination including the new issue
coins and the past issue circulating coins and to be
stacked by the coin stacking means (6) are classified
into a plurality of groups of a number less than the
number of coins to be wrapped in accordance with
the number of the new issue coins and the number
of the past issue circulating coins, the reference
stacked coin height data storing means (110) is con-
stituted to store reference stacked coin height data
for each of said groups, and the reference stacked
coin height data selecting means (140) classifies the
coins of said denomination into said plurality of
groups as determined by the discriminating and
counting means (4), selects the reference stacked
coin height data corresponding to each classified
group and stored in the reference stacked coin height
data storing means (110) and outputs them to the
comparing means (125).

5. A coin wrapping machine in accordance with Claim
1 which further comprises a reference stacked coin
height data correcting means (145) for correcting the
reference stacked coin height data stored in the ref-
erence stacked coin height data storing means (110)
in accordance with the number of the new issue coins
and the number of the past issue circulating coins
as determined by the discriminating and counting
means (4), and outputting the thus corrected refer-
ence stacked coin height data to the comparing
means (125).

6. A coin wrapping machine in accordance with Claim
5 wherein the reference stacked coin height data cor-
recting means (145) classifies coins of a denomina-
tion including the new issue coins and the past issue
circulating coins and stacked by the coin stacking
means (6) into a plurality of groups of a number less
than the number of coins to be wrapped in accord-
ance with the number of the new issue coins and the
number of the past issue circulating coins as deter-
mined by the discriminating and counting means (4),
corrects the reference stacked coin height data
stored in the reference stacked coin height data stor-
ing means (110) in accordance with a correction val-
ue assigned to each of the groups, and outputs the
thus corrected reference stacked coin height data to
the comparing means (125).

7. A coin wrapping machine in accordance with Claim
5 or 6 wherein the reference stacked coin height data

storing means (110) is constituted to store stacked
coin height data produced by stacking the wrapped
number of the past issue circulating coins as refer-
ence stacked coin height data

8. A coin wrapping machine in accordance with Claim
5 or 6 wherein the reference stacked coin height data
storing means (110) is constituted to store stacked
coin height data produced by stacking the wrapping
number of the new issue coins as reference stacked
coin height data.

9. A coin wrapping machine in accordance with Claim
5 or 6 wherein the reference stacked coin height data
storing means (110) is constituted so as to store an
average value of stacked coin height data produced
by stacking the wrapped number of the new issue
coins and stacked coin height data produced by
stacking the wrapped number of the past issue cir-
culating coins as reference stacked coin height data.

10. A coin wrapping machine comprising
a denomination specifying means for specifying a
denomination of coins to be wrapped,
a discriminating and counting means (4) for discrim-
inating and counting acceptable coins of the denom-
ination specified by the denomination specifying
means,
a coin stacking means (6) for stacking coins of the
denomination to be wrapped,
a reference stacked coin height data storing means
(110) for storing reference stacked coin height data
for each denomination of coins stacked by the coin
stacking means (6),
a detected stacked coin height data storing means
for storing a height of coins stacked by the coin stack-
ing means (6),
a detected stacked coin height data correcting
means (145) for correcting the detected stacked coin
height data stored in the detected stacked coin
height data storing means,
and a coin number discrepancy detecting device (22)
including a comparing means (125) for comparing
the height of coins stacked by the coin stacking
means (6) and stored in the detected stacked coin
height data storing means and the reference stacked
coin height data for each denomination stored in the
reference stacked coin height data storing means
(110),
characterized in that,
the discriminating and counting means (4) discrimi-
nates whether each coin is a new issue coin or a
past issue circulating coin
and the detected stacked coin height data correcting
means (145) corrects the detected stacked coin
height data stored in the detected stacked coin
height data storing means in accordance with the
number of the new issue coins and the number of
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the past issue circulating coins as determined by the
discriminating and counting means (4), and outputs
the thus corrected detected stacked coin height data
to the comparing means.

11. A coin wrapping machine in accordance with Claim
10 wherein the detected stacked coin height data
correcting means (145) classifies the coins of a de-
nomination including the new issue coins and the
past issue circulating coins and stacked by the coin
stacking means (6) into a plurality of groups of a
number less than the number of coins to be wrapped
in accordance with the number of the new issue coins
and the number of the past issue circulating coins
as determined by the discriminating and counting
means (4), corrects the detected stacked coin height
data stored in the detected stacked coin height data
storing means (145) in accordance with a correction
value assigned to each of the groups, and outputs
the thus corrected reference stacekd coin height da-
ta to the comparing means (125).

12. A coin wrapping machine in accordance with Claim
10 or 11 wherein the detected stacked coin height
data correcting means (145) is constituted to store
stacked coin height data produced by stacking the
wrapped number of the past issue circulating coions
as reference stacked coin height data.

13. A coin wrapping machine in accordance with Claim
10 or 11 wherein the detected stacked coin height
data correcting means (145) is constituted to store
stacked coin height data produced by stacking the
wrapped number of the new issue coins as reference
stacked coin height data.

14. A coin wrapping machine in accordance with Claim
10 or 11 wherein the detected stacked coin height
data correcting means (145) is constituted to store
an average value of stacked coin height data pro-
duced by stacking the wrapped number of the new
issue coins and stacked coin height data procuced
by stacking the wrapped number of the past issue
circulating coins as reference stacked coin height
data.

Patentansprüche

1. Münzverpackungsmaschine, umfassend
ein Stückelungsangabemittel zum Angeben einer
Stückelung von zu verpackenden Münzen,
ein Erkennungs- und Zählmittel (4) zum Erkennen
und Zählen annehmbarer Münzen der durch das
Stückelungsangabemittel angegebenen Stücke-
lung,
ein Münzstapelmittel (6) zum Stapeln von Münzen
der zu verpackenden Stückelung,

ein Speichermittel für Münzstapelhöhen-Referenz-
daten (110) zum Speichern von Referenzdaten zur
Münzstapelhöhe für jede Stückelung von Münzen,
die mittels des Münzstapelmittels (6) gestapelt wur-
den
und eine Erkennungsvorrichtung für Münzanzahlab-
weichungen (22), umfassend ein Vergleichsmittel
(125) zum Vergleichen der Höhe gestapelter Mün-
zen mit den im Speichermittel für Münzstapelhöhen-
Referenzdaten (110) gespeicherten Referenzdaten
zur Münzstapelhöhe für jede Stückelung,
dadurch gekennzeichnet, daß
das Erkennungs- und Zählmittel (4) erkennt, ob es
sich bei der jeweiligen Münze um eine neu ausge-
gebene Münze oder um eine in der Vergangenheit
ausgegebene, noch in Umlauf befindliche Münze
handelt,
und daß das Vergleichsmittel (125) der Erkennungs-
vorrichtung für Münzanzahlabweichungen (22), in
Übereinstimmung mit der Anzahl der neu ausgege-
benen Münzen und der Anzahl der in der Vergan-
genheit ausgegebenen, noch in Umlauf befindlichen
Münzen, wie vom Erkennungs- und Zählmittel (4)
bestimmt, die Referenzhöhe des Münzstapels aus-
wählt.

2. Münzverpackungsmaschine nach Anspruch 1, die
ferner ein Erstellungsmittel für Münzstapelhöhen-
Referenzdaten (122) zum Erstellen der Referenzda-
ten zur Münzstapelhöhe, in Übereinstimmung mit
der Anzahl der neu ausgegebenen Münzen und der
Anzahl der in der Vergangenheit ausgegebenen,
noch in Umlauf befindlichen Münzen, wie vom Er-
kennungs- und Zählmittel (4) bestimmt, umfaßt.

3. Münzverpackungsmaschine nach Anspruch 1, wo-
bei das Speichermittel für Münzstapelhöhen-Refe-
renzdaten (110) so ausgebildet ist, daß es Referenz-
daten zur Münzstapelhöhe von gestapelten Münzen
speichert, die durch Stapeln von (N-i) neu ausgege-
benen Münzen und i in der Vergangenheit ausgege-
benen, noch in Umlauf befindlichen Münzen für je-
den Fall mit i=0 bis N gebildet wurden, und die ferner
ein Auswahlmittel für Münzstapelhöhen-Referenz-
daten (140) umfaßt, um in dem Fall, daß Münzen
der vom Stückelungsangabemittel angegebenen
Stückelung neu ausgegebene Münzen und in der
Vergangenheit ausgegebene, noch in Umlauf be-
findliche Münzen umfassen, in Übereinstimmung mit
der Anzahl der neu ausgegebenen Münzen und der
Anzahl der in der Vergangenheit ausgegebenen,
noch in Umlauf befindlichen Münzen, wie vom Er-
kennungs- und Zählmittel (4) bestimmt, Referenz-
daten zur Münzstapelhöhe aus den im Speichermit-
tel für Münzstapelhöhen-Referenzdaten (110) ge-
speicherten Referenzdaten zur Münzstapelhöhe
auszuwählen und um die auf diese Weise ausge-
wählten Referenzdaten zur Münzstapelhöhe an das
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Vergleichsmittel (125) auszugeben.

4. Münzverpackungsmaschine nach Anspruch 1, wo-
bei Münzen einer Stückelung, einschließlich der neu
ausgegebenen Münzen und der in der Vergangen-
heit ausgegebenen, noch in Umlauf befindlichen
Münzen, die vom Münzstapelmittel (6) gestapelt
werden sollen, in mehrere Gruppen eingeteilt wer-
den, deren Anzahl, in Übereinstimmung mit der An-
zahl der neu ausgegebenen Münzen und der Anzahl
der in der Vergangenheit ausgegebenen, noch in
Umlauf befindlichen Münzen, geringer ist als die An-
zahl der zu verpackenden Münzen, wobei das Spei-
chermittel für Münzstapelhöhen-Referenzdaten
(110) so ausgebildet ist, daß es Referenzdaten zur
Münzstapelhöhe für jede der Gruppen speichert,
und das Auswahlmittel für Münzstapelhöhen-Refe-
renzdaten (140) die Münzen der Stückelung in die
mehreren Gruppen einteilt, wie vom Erkennungs-
und Zählmittel (4) bestimmt, die jeder eingeteilten
Gruppe entsprechenden und im Speichermittel für
Münzstapelhöhen-Referenzdaten (110) gespei-
cherten Referenzdaten zur Münzstapelhöhe aus-
wählt und sie an das Vergleichsmittel (125) ausgibt.

5. Münzverpackungsmaschine nach Anspruch 1, die
ferner ein Korrekturmittel für Münzstapelhöhen-Re-
ferenzdaten (145) zum Korrigieren der in Überein-
stimmung mit der Anzahl der neu ausgegebenen
Münzen und der in der Vergangenheit ausgegebe-
nen, noch in Umlauf befindlichen Münzen, wie vom
Erkennungs- und Zählmittel (4) bestimmt, im Spei-
chermittel für Münzstapelhöhen-Referenzdaten
(110) gespeicherten Referenzdaten zur Münzsta-
pelhöhe und zum Ausgeben der solchermaßen kor-
rigierten Referenzdaten zur Münzstapelhöhe an das
Vergleichsmittel (125) umfaßt.

6. Münzverpackungsmaschine nach Anspruch 5, wo-
bei das Korrekturmittel für Münzstapelhöhen-Refe-
renzdaten (145) Münzen einer Stückelung, ein-
schließlich der neu ausgegebenen Münzen und der
in der Vergangenheit ausgegebenen, noch in Um-
lauf befindlichen Münzen, die vom Münzstapelmittel
(6) gestapelt wurden, in mehrere Gruppen einteilt,
deren Anzahl, in Übereinstimmung mit der Anzahl
der neu ausgegebenen Münzen und der Anzahl der
in der Vergangenheit ausgegebenen, noch in Um-
lauf befindlichen Münzen, wie vom Erkennungs- und
Zählmittel (4) bestimmt, geringer ist als die Anzahl
der zu verpackenden Münzen, die im Speichermittel
für Münzstapelhöhen-Referenzdaten (110) gespei-
cherten Referenzdaten zur Münzstapelhöhe in
Übereinstimmung mit einem jeder der Gruppen zu-
gewiesenen Korrekturwert korrigiert und die solcher-
maßen korrigierten Referenzdaten zur Münzstapel-
höhe an das Vergleichsmittel (125) ausgibt.

7. Münzverpackungsmaschine nach Anspruch 5 oder
6, wobei das Speichermittel für Münzstapelhöhen-
Referenzdaten (110) so ausgebildet ist, daß es Da-
ten zur Münzstapelhöhe, die durch Stapeln der Ver-
packungsanzahl der in der Vergangenheit ausgege-
benen, noch in Umlauf befindlichen Münzen erzeugt
wurden, als Referenzdaten zur Münzstapelhöhe
speichert.

8. Münzverpackungsmaschine nach Anspruch 5 oder
6, wobei das Speichermittel für Münzstapelhöhen-
Referenzdaten (110) so ausgebildet ist, daß es Da-
ten zur Münzstapelhöhe, die durch Stapeln der Ver-
packungsanzahl der neu ausgegebenen Münzen er-
zeugt wurden, als Referenzdaten zur Münzstapel-
höhe speichert.

9. Münzverpackungsmaschine nach Anspruch 5 oder
6, wobei das Speichermittel für Münzstapelhöhen-
Referenzdaten (110) so ausgebildet ist, daß es einen
Mittelwert aus den Daten zur Münzstapelhöhe, die
durch Stapeln der Verpackungsanzahl der neu aus-
gegebenen Münzen erzeugt wurden, und den Daten
zur Münzstapelhöhe, die durch Stapeln der Verpak-
kungsanzahl der in der Vergangenheit ausgegebe-
nen, noch in Umlauf befindlichen Münzen erzeugt
wurden, als Referenzdaten zur Münzstapelhöhe
speichert.

10. Münzverpackungsmaschine, umfassend
ein Stückelungsangabemittel zum Angeben einer
Stückelung von zu verpackenden Münzen,
ein Erkennungs- und Zählmittel (4) zum Erkennen
und Zählen annehmbarer Münzen der durch das
Stückelungsangabemittel angegebenen Stücke-
lung,
ein Münzstapelmittel (6) zum Stapeln von Münzen
der zu verpackenden Stückelung,
ein Speichermittel für Münzstapelhöhen-Referenz-
daten (110) zum Speichern von Referenzdaten zur
Münzstapelhöhe für jede Stückelung von Münzen,
die mittels des Münzstapelmittels (6) gestapelt wur-
den,
ein Speichermittel für Münzstapelhöhen-Erken-
nungsdaten zum Speichern der Höhe von mittels des
Münzstapelmittels (6) gestapelten Münzen,
ein Korrekturmittel für Münzstapelhöhen-Erken-
nungsdaten (145) zum Korrigieren der Daten zur er-
kannten Münzstapelhöhe, die im Speichermittel für
Münzstapelhöhen-Erkennungsdaten gespeichert
sind
und eine Erkennungsvorrichtung für Münzanzahlab-
weichungen (22), umfassend ein Vergleichsmittel
(125) zum Vergleichen der Höhe von mittels des
Münzstapelmittels (6) gestapelten Münzen, die im
Speichermittel für Münzstapelhöhen-Erkennungs-
daten gespeichert ist, mit den im Speichermittel für
Münzstapelhöhen-Referenzdaten (110) gespei-
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cherten Referenzdaten zur Münzstapelhöhe für jede
Stückelung,
dadurch gekennzeichnet, daß
das Erkennungs- und Zählmittel (4) erkennt, ob es
sich bei der jeweiligen Münze um eine neu ausge-
gebene Münze oder um eine in der Vergangenheit
ausgegebene, noch in Umlauf befindliche Münze
handelt,
und daß das Korrekturmittel für Münzstapelhöhen-
Erkennungsdaten (145) die Daten zur erkannten
Münzstapelhöhe, die im Speichermittel für Münzsta-
pelhöhen-Erkennungsdaten gespeichert sind, in
Übereinstimmung mit der Anzahl der neu ausgege-
benen Münzen und der Anzahl der in der Vergan-
genheit ausgegebenen, noch in Umlauf befindlichen
Münzen, wie vom Erkennungs- und Zählmittel (4)
bestimmt, korrigiert und die solchermaßen korrigier-
ten Daten zur erkannten Münzstapelhöhe an das
Vergleichsmittel ausgibt.

11. Münzverpackungsmaschine nach Anspruch 10, wo-
bei das Korrekturmittel für Münzstapelhöhen-Erken-
nungsdaten (145) die Münzen einer Stückelung, ein-
schließlich der neu ausgegebenen Münzen und der
in der Vergangenheit ausgegebenen, noch in Um-
lauf befindlichen Münzen, die vom Münzstapelmittel
(6) gestapelt wurden, in mehrere Gruppen einteilt,
deren Anzahl, in Übereinstimmung mit der Anzahl
der neu ausgegebenen Münzen und der Anzahl der
in der Vergangenheit ausgegebenen, noch in Um-
lauf befindlichen Münzen, wie vom Erkennungs- und
Zählmittel (4) bestimmt, geringer ist als die Anzahl
der zu verpackenden Münzen, die im Speichermittel
für Münzstapelhöhen-Erkennungsdaten (145) ge-
speicherten Daten zur erkannten Münzstapelhöhe
in Übereinstimmung mit einem jeder der Gruppen
zugewiesenen Korrekturwert korrigiert und die sol-
chermaßen korrigierten Referenzdaten zur Münz-
stapelhöhe an das Vergleichsmittel (125) ausgibt.

12. Münzverpackungsmaschine nach Anspruch 10 oder
11, wobei das Korrekturmittel für Münzstapelhöhen-
Erkennungsdaten (145) so ausgebildet ist, daß es
Daten zur Münzstapelhöhe, die durch Stapeln der
Verpackungsanzahl der in der Vergangenheit aus-
gegebenen, noch in Umlauf befindlichen Münzen er-
zeugt wurden, als Referenzdaten zur Münzstapel-
höhe speichert.

13. Münzverpackungsmaschine nach Anspruch 10 oder
11, wobei das Korrekturmittel für Münzstapelhöhen-
Erkennungsdaten (145) so ausgebildet ist, daß es
Daten zur Münzstapelhöhe, die durch Stapeln der
Verpackungsanzahl der neu ausgegebenen Mün-
zen erzeugt wurden, als Referenzdaten zur Münz-
stapelhöhe speichert.

14. Münzverpackungsmaschine nach Anspruch 10 oder

11, wobei das Korrekturmittel für Münzstapelhöhen-
Erkennungsdaten (145) so ausgebildet ist, daß es
einen Mittelwert aus den Daten zur Münzstapelhöhe,
die durch Stapeln der Verpackungsanzahl der neu
ausgegebenen Münzen erzeugt wurden, und den
Daten zur Münzstapelhöhe, die durch Stapeln der
Verpackungsanzahl der in der Vergangenheit aus-
gegebenen, noch in Umlauf befindlichen Münzen er-
zeugt wurden, als Referenzdaten zur Münzstapel-
höhe speichert.

Revendications

1. Machine à faire des rouleaux de pièces de monnaie
comprenant :

un moyen de spécification de dénomination
pour spécifier une dénomination de pièces de
monnaie à mettre en rouleaux,
un moyen de comptage et de discrimination (4)
pour discriminer et compter des pièces de mon-
naie acceptables, de la dénomination spécifiée
par le moyen de spécification de dénomination,
un moyen d’empilage de pièces de monnaie (6)
pour empiler les pièces de monnaie de la déno-
mination à mettre en rouleaux,
un moyen de stockage de données de hauteur
de pièces de monnaie empilées de référence
(110) pour stocker des données de hauteur de
pièces de monnaie empilées de référence pour
chaque dénomination de pièces de monnaie
empilées par le moyen d’empilage de pièces de
monnaie (6),
et un dispositif de détection de non-conformité
de nombre de pièces de monnaie (22) compre-
nant un moyen de comparaison (125) pour com-
parer une hauteur de pièces de monnaie empi-
lées et les données de hauteur de pièces de
monnaie empilées de référence pour chaque
dénomination stockée dans le moyen de stoc-
kage de données de hauteur de pièces de mon-
naie empilées de référence (110),
caractérisée en ce que
le moyen de discrimination et de comptage (4)
discrimine si chaque pièce de monnaie est une
pièce de monnaie d’une nouvelle émission ou
une pièce de monnaie d’une émission passée
en circulation,
et le moyen de comparaison (125) du dispositif
de détection de non-conformité de nombre de
pièces de monnaie (22) sélectionne la hauteur
de pièces de monnaie empilées de référence
selon le nombre de pièces de monnaie d’une
nouvelle émission et selon le nombre de pièces
de monnaie d’une émission passée en circula-
tion comme le détermine le moyen de discrimi-
nation et de comptage (4).

45 46 



EP 1 184 816 B1

25

5

10

15

20

25

30

35

40

45

50

55

2. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 1 qui comprend de plus un
moyen de production de données de hauteur de piè-
ces de monnaie empilées de référence (122) pour
produire les données de hauteur de pièces de mon-
naie empilées de référence selon le nombre de piè-
ces de monnaie d’une nouvelle émission et selon le
nombre des pièces de monnaie d’une émission pas-
sée en circulation comme le détermine le moyen de
discrimination et de comptage (4).

3. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 1, dans laquelle le moyen de
stockage de données de hauteur de pièces de mon-
naie empilées de référence (110) est constitué pour
stocker des données de hauteur de pièces de mon-
naie empilées de référence de pièces de monnaie
empilées formées en empilant (N - i) pièces de mon-
naie d’une nouvelle émission et i pièces de monnaie
d’une émission passée en circulation pour chaque
cas de i = 0 à N et qui comprend de plus un moyen
de sélection de données de hauteur de pièces de
monnaie empilées de référence (140) pour sélec-
tionner, quand des pièces de monnaie de la déno-
mination spécifiée par le moyen de spécification de
dénomination comprennent des pièces de monnaie
d’une nouvelle émission et des pièces de monnaie
d’une émission passée en circulation, des données
de hauteur de pièces de monnaie empilées de réfé-
rence parmi les données de hauteur de pièces de
monnaie empilées de référence stockées dans le
moyen de stockage de données de hauteur de piè-
ces de monnaie empilées de référence (110) selon
le nombre de pièces de monnaie d’une nouvelle
émission et selon le nombre de pièces de monnaie
d’une émission passée en circulation comme le dé-
termine le moyen de discrimination et de comptage
(4) et pour sortir les données de hauteur de pièces
de monnaie empilées de référence ainsi sélection-
nées vers le moyen de comparaison (125).

4. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 1, dans laquelle des pièces
de monnaie d’une dénomination comprenant les piè-
ces de monnaie d’une nouvelle émission et les piè-
ces de monnaie d’une émission passée en circula-
tion et à empiler par le moyen d’empilage de pièces
de monnaie (6) sont classées en une pluralité de
groupes d’un nombre inférieur au nombre de pièces
de monnaie à mettre en rouleaux selon le nombre
de pièces de monnaie d’une nouvelle émission et
selon le nombre de pièces de monnaie d’une émis-
sion passée en circulation, le moyen de stockage de
données de hauteur de pièces de monnaie empilées
de référence (110) est constitué pour stocker des
données de hauteur de pièces de monnaie empilées
de référence pour chacun desdits groupes, et le
moyen de sélection de données de hauteur de piè-

ces de monnaie empilées de référence (140) classe
les pièces de monnaie de ladite dénomination en
ladite pluralité de groupes comme le détermine le
moyen de discrimination et de comptage (4), sélec-
tionne les données de hauteur de pièces de monnaie
empilées de référence correspondant à chaque
groupe classé et stockées dans le moyen de stoc-
kage de données de hauteur de pièces de monnaie
empilées de référence (110) et les sort vers le moyen
de comparaison (125).

5. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 1, qui comprend de plus un
moyen de correction de données de hauteur de piè-
ces de monnaie empilées de référence (145) pour
corriger les données de hauteur de pièces de mon-
naie empilées de référence stockées dans le moyen
de stockage de données de hauteur de pièces de
monnaie empilées de référence (110) selon le nom-
bre de pièces de monnaie d’une nouvelle émission
et selon le nombre de pièces de monnaie d’une émis-
sion passée en circulation comme le détermine le
moyen de discrimination et de comptage (4), et pour
sortir les données de hauteur de pièces de monnaie
empilées de référence ainsi corrigées vers le moyen
de comparaison (125).

6. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 5, dans laquelle le moyen de
correction de données de hauteur de pièces de mon-
naie empilées de référence (145) classe les pièces
de monnaie d’une dénomination comprenant les piè-
ces de monnaie d’une nouvelle émission et les piè-
ces de monnaie d’une émission passée en circula-
tion et empilées par le moyen d’empilage de pièces
de monnaie (6) en une pluralité de groupes d’un
nombre inférieur au nombre de pièces de monnaie
à mettre en rouleaux selon le nombre de pièces de
monnaie d’une nouvelle émission et le nombre de
pièces de monnaie d’une émission passée en circu-
lation comme le détermine le moyen de discrimina-
tion et de comptage (4), corrige les données de hau-
teur de pièces de monnaie empilées de référence
stockées dans le moyen de stockage de données
de hauteur de pièces de monnaie empilées de réfé-
rence (110) selon une valeur de correction attribuée
à chacun des groupes, et sort les données de hau-
teur de pièces de monnaie empilées de référence
ainsi corrigées vers le moyen de comparaison (125).

7. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 5 ou 6, dans laquelle le moyen
de stockage de données de hauteur de pièces de
monnaie empilées de référence (110) est constitué
pour stocker des données de hauteur de pièces de
monnaie empilées produites en empilant le nombre
mis en rouleaux des pièces de monnaie d’une émis-
sion passée en circulation en tant que données de
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hauteur de pièces de monnaie empilées de référen-
ce.

8. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 5 ou 6, dans laquelle le moyen
de stockage de données de hauteur de pièces de
monnaie empilées de référence (110) est constitué
pour stocker des données de hauteur de pièces de
monnaie empilées produites en empilant le nombre
mis en rouleaux des pièces de monnaie d’une nou-
velle émission en tant que données de hauteur de
pièces de monnaie empilées de référence.

9. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 5 ou 6, dans laquelle le moyen
de stockage de données de hauteur de pièces de
monnaie empilées de référence (110) est constitué
de façon à stocker une valeur moyenne de données
de hauteur de pièces de monnaie empilées produites
en empilant le nombre mis en rouleaux des pièces
de monnaie d’une nouvelle émission et des données
de hauteur de pièces de monnaie empilées produites
en empilant le nombre mis en rouleaux des pièces
de monnaie d’une émission passée en circulation en
tant que données de hauteur de pièces de monnaie
empilées de référence.

10. Machine à faire des rouleaux de pièces de monnaie
comprenant :

un moyen de spécification de dénomination
pour spécifier une dénomination de pièces de
monnaie à mettre en rouleaux,
un moyen de comptage et de discrimination (4)
pour discriminer et compter des pièces de mon-
naie acceptables, de la dénomination spécifiée
par le moyen de spécification de dénomination,
un moyen d’empilage de pièces de monnaie (6)
pour empiler les pièces de monnaie de la déno-
mination à mettre en rouleaux,
un moyen de stockage de données de hauteur
de pièces de monnaie empilées de référence
(110) pour stocker des données de hauteur de
pièces de monnaie empilées de référence pour
chaque dénomination de pièces de monnaie
empilées par le moyen d’empilage de pièces de
monnaie (6),
un moyen de stockage de données de hauteur
de pièces de monnaie empilées détectées pour
stocker une hauteur de pièces de monnaie em-
pilées par le moyen d’empilage de pièces de
monnaie (6),
un moyen de correction de données de hauteur
de pièces de monnaie empilées détectées (145)
pour corriger les données de hauteur de pièces
de monnaie empilées détectées stockées dans
le moyen de stockage de données de hauteur
de pièces de monnaie empilées détectées,

et un dispositif de détection de non-conformité
de nombre de pièces de monnaie (22) compre-
nant un moyen de comparaison (125) pour com-
parer la hauteur de pièces de monnaie empilées
par le moyen d’empilage de pièces de monnaie
(6) et stockée dans le moyen de stockage de
données de hauteur de pièces de monnaie em-
pilées détectées et les données de hauteur de
pièces de monnaie empilées de référence pour
chaque dénomination stockée dans le moyen
de stockage de données de hauteur de pièces
de monnaie empilées de référence (110),
caractérisée en ce que,
le moyen de discrimination et de comptage (4)
discrimine si chaque pièce de monnaie est une
pièce de monnaie d’une nouvelle émission ou
une pièce de monnaie d’une émission passée
en circulation
et le moyen de correction de données de hau-
teur de pièces de monnaie empilées détectées
(145) corrige les données de hauteur de pièces
de monnaie empilées détectées stockées dans
le moyen de stockage de données de hauteur
de pièces de monnaie empilées détectées selon
le nombre de pièces de monnaie d’une nouvelle
émission et selon le nombre de pièces de mon-
naie d’une émission passée en circulation com-
me le détermine le moyen de discrimination et
de comptage (4), et sort les données de hauteur
de pièces de monnaie empilées détectées ainsi
corrigées vers le moyen de comparaison.

11. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 10, dans laquelle le moyen de
correction de données de hauteur de pièces de mon-
naie empilées détectées (145) classe les pièces de
monnaie d’une dénomination comprenant les pièces
de monnaie d’une nouvelle émission et les pièces
de monnaie d’une émission passée en circulation et
empilées par le moyen d’empilage de pièces de
monnaie (6) en une pluralité de groupes d’un nombre
inférieur au nombre de pièces de monnaie à mettre
en rouleaux selon le nombre des pièces de monnaie
d’une nouvelle émission et le nombre des pièces de
monnaie d’une émission passée en circulation com-
me le détermine le moyen de discrimination et de
comptage (4), corrige les données de hauteur de
pièces de monnaie empilées détectées stockées
dans le moyen de stockage de données de hauteur
de pièces de monnaie empilées détectées (145) se-
lon une valeur de correction attribuée à chacun des
groupes, et sort les données de hauteur de pièces
de monnaie empilées de référence ainsi corrigées
vers le moyen de comparaison (125).

12. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 10 ou 11, dans laquelle le
moyen de correction de données de hauteur de piè-
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ces de monnaie empilées détectées (145) est cons-
titué pour stocker des données de hauteur de pièces
de monnaie empilées produites en empilant le nom-
bre mis en rouleaux des pièces de monnaie d’une
émission passée en circulation en tant que données
de hauteur de pièces de monnaie empilées de réfé-
rence.

13. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 10 ou 11, dans laquelle le
moyen de correction de données de hauteur de piè-
ces de monnaie empilées détectées (145) est cons-
titué pour stocker des données de hauteur de pièces
de monnaie empilées produites en empilant le nom-
bre mis en rouleaux des pièces de monnaie d’une
nouvelle émission en tant que données de hauteur
de pièces de monnaie empilées de référence.

14. Machine à faire des rouleaux de pièces de monnaie
selon la revendication 10 ou 11, dans laquelle le
moyen de correction de données de hauteur de piè-
ces de monnaie empilées détectées (145) est cons-
titué pour stocker une valeur moyenne des données
de hauteur de pièces de monnaie empilées produites
en empilant le nombre mis en rouleaux des pièces
de monnaie d’une nouvelle émission et des données
de hauteur de pièces de monnaie empilées produites
en empilant le nombre mis en rouleaux des pièces
de monnaie d’une émission passée en circulation en
tant que données de hauteur de pièces de monnaie
empilées de référence.
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