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(54) Coin discriminator for coin made of plural materials

(57)  To present a discriminating apparatus for metal
piece formed of plural materials of very high reliability
capable of discriminating securely a metal piece formed
of plural materials such as clad coin or bicolor coin with
very high reliability. A metal piece detection sensor com-
prising a reflection type detection sensor disposed at
one sliding surface side of a passage of a metal piece
formed of plural materials, a first transmission type de-
tection sensor disposed so as to hold one lataral end of
the passage and a second transmission type detection
sensor disposed so as to hold other lateral end of the
passage, with the passage being made of a conductive
material, in which discriminating means for discriminat-

FIG. 9

ing the metal piece on the basis of an output of the metal
piece detection sensor is further provided, and excita-
tion signals of plural frequencies are supplied to a pri-
mary coil of the reflection type detection sensor, a pri-
mary coil of the first transmission type detection sensor,
and a primary coil of the second transmission type de-
tection sensor, and the discriminating means discrimi-
nates the metal piece passing the passage on the basis
of an output of a secondary coil of the reflection type
detection sensor, an output of a secondary coil of the
first transmission type detection sensor, and an output
of a secondary coil of the second transmission type de-
tection sensor.
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EP 1 241 636 A2
Description

BACKGROUND OF THE INVENTION

1. Technical Field of the Invention

[0001] The present invention relates to a discriminating apparatus of metal piece formed of plural materials, and
more particularly relates to a discriminating apparatus of metal piece formed of plural materials of very high reliability
capable of securely discriminating clad coins or bicolor coins which are metal pieces formed of plural materials, being
suited to coin processing machines such as coin sorting machine, coin-depositing machine and coin packaging ma-
chine.

[0002] Further, the present invention relates to an abrasion resistant member and a coin discriminating sensor for
preventing occurrence of noise caused by static electricity, suitable for a coin processing apparatus employing a coin
discriminating method of discriminating coins while sliding and conveying coins on a path by a transporting belt, and
particularly coin processors.

2. Description of the Related Art

[0003] As an apparatus for discriminating a coin which is a metal piece, hitherto, a coin discriminating apparatus as
disclosed in Japanese Patent No. 2567654 B2 has been known. This coin discriminating apparatus excites an oscillation
coil at high frequency or low frequency, sums up the attenuated output at each frequency yield by a receiving coil, and
discriminates a coin on the basis of the fact that different outputs are obtained between a clad coin(bimetal coin) both
of which surfaces arew of the same material, and a single structure coin. Herein, a clad coin is, for example, a three-
layer coin as shown in FIG. 1, of which core is aluminum(Al) with white copper(CuNi) on both layer surfaces, and the
clad coin is intended to be discriminated by making use of the fact that the signal output level is different between the
output of an ordinary white copper coin and the output of a clad coin made of white copper only for the surface.
[0004] As for the structure of a bicolor coin, as shown in FIG. 2, the metal of a central core portion 100 and the metal
of a peripheral ring portion 101 are different from each other, and no reliable means for discriminating a bicolor coin
has been known yet.

[0005] A clad coin, however, cannot be discriminated securely by the above-mentioned conventional apparatus. It
is because there may be a coin of other single material having the same output level as a clad coin, of which surface
only is white copper, has.

[0006] Hitherto, there has been no sensor or discriminating apparatus capable of discriminating a coin having a
composite material structure such as clad coin or bicolor coin.

[0007] Further, Japanese Patent Application No. 2,539,521 B2 discloses an example of a coin conveyance device
of a coin processor, in which a mirror-finished iron metal member is described as a coin path member. The outline of
the device will be described hereinbelow with reference to FIG. 3.

[0008] Coins M are conveyed from a hopper 201 along a path face 204a of a coin path 204 by a belt 207 and a
rubber roller 208 looped over pulleys 205 and 206 on the coin path 204 and reach the side of a coin path 211. The
coin path 211 has a coin rail 223 projected from the path face 211a, and a plurality of windows(coin assorting holes)
222(222a to 222f). Dimensions 221(221a to 221f) of each from the outer face of the rail 223 to the outer side of the
windows 222 correspond to the outer diameters of coins. A conveyance belt 215 that runs between a driving pulley
213 and a driven pulley 214 is provided in a tensioned state over the windows 222. On the inside of the conveyance
belt 215, presser rollers 251 each having a truncated cone shape are disposed. The coins M are conveyed while being
slid in a state where the coins M are pressed against the conveyance belt 215 on the path face 211a of the coin path
211, so that the coins M drop from the corresponding windows 222 and housed in a housing portion(not shown) disposed
below the windows 222. As described above, the coins M slide along the coin path faces 224a and 211a in a pressed
state by the conveyance belts 207 and 215.

[0009] As a path member of each of the coin paths 204 and 211, a rolled steel plate bright member as a mirror-
finished iron metal member is used. The surface of the member is subjected to a salting-in nitriding process to form a
surface hardened layer and, after that, the surface hardened layer is polished, thereby obtaining a smoothed surface
hardened layer. The path faces 204a and 211a are made of an iron metal member having a smooth surface hardened
layer.

[0010] Although an abrasion resistant plate made of an iron material can be used for the path portion other than a
discriminating section in the conventional device, in the case of using a magnetic type coin sensor, if an iron material
is used, the magnetic flux is shielded. Consequently, the iron material cannot be used for the path member in the path
section in which a coin sensor is positioned.

[0011] Conventionally, therefore, a plate of ceramics(insulator) is provided in a tensioned manner on the path face.
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Specifically, a magnetic sensor for discriminating coins is disposed in the coin conveying path section, ceramics having
high abrasion resistance is attached to an object passing portion so as to be easily detached, and the portion is used
as a part of the conveyance path. Consequently, coins slide on the coin path. In environments of low temperature and
low moisture, coins made of metal slide on the ceramics at high speed, so that static electricity is charged in the coins
and often discharged in some places. Due to the discharging of the static electricity, noise(circled portion) occurs in
sensor sensed data as shown in FIG. 4, and a problem such as identification precision is not improved occurs.
[0012] As a countermeasure against static electricity, conventionally, a signal waveform is traced by software and a
portion in which the sudden change occurs is not used for a discriminating process, thereby preventing an influence
of static electricity noise is required. The occurrence of noise is not prevented even by performing a noise eliminating
process by software. When noise which is not expected by the noise eliminating software occurs, a failure may occur.
It is therefore necessary to prevent occurrence itself of noise.

SUMMARY OF THE INVENTION

[0013] The present invention is devised in the light of such background, and it is hence an object of the present
invention to present a discriminating apparatus of metal piece formed of plural materials high in reliability which is
capable of discriminating securely clad coin, other coin, or metal piece formed of plural materials.

[0014] Further, another object of the present invention is to provide an abrasion resistant member in a coin conveying
path and a coin discriminating sensor capable of preventing occurrence of static electricity.

[0015] The present invention relates to a discerning apparatus of metal piece formed of plural materials, and the
object of the present invention is achieved by, in a first aspect of the invention, comprising a reflection type detection
sensor disposed at a sliding surface side of a passage of a metal piece formed of plural materials, and discriminating
means for discriminating the metal piece on the basis of an output of the metal piece detection sensor, in which excitation
signals of plural frequencies are supplied to a primary coil of the reflection type detection sensor, and the discriminating
means discerns the metal piece passing the passage on the basis of an output of a secondary coil of the reflection
type detection sensor.

[0016] The object of the present invention is by, in a second aspect of the invention, comprising a reflection type
detection sensor disposed at a sliding surface side of a passage of a metal piece formed of plural materials, a metal
piece detection sensor composed of a first transmission type detection sensor disposed so as to hold one end of the
passage and a second transmission type detection sensor disposed so as to hold other end of the passage, and
discriminating means for discriminating the metal piece on the basis of an output of the metal piece detection sensor,
in which excitation signals of plural frequencies are supplied to a primary coil of the reflection type detection sensor,
a primary coil of the first transmission type detection sensor, and a primary coil of the second transmission type detection
sensor, and the discriminating means discriminate the metal piece passing the passage on the basis of an output of a
secondary coil of the reflection type detection sensor, an output of a secondary coil of the first transmission type de-
tection sensor, and an output of a secondary coil of the second transmission type detection sensor.

[0017] The present invention relates to an abrasion resistant member in a coin conveyance path for discriminating
coins and the object of the present invention is achieved by a conductive material in a thin plate shape adhered so as
to cover a path face faced by a magnetic sensor provided so as to face the under face of the coin conveyance path or
to cover both path guides for path regulation provided on both right and left sides in the travel direction of coins, in the
coin conveyance path having a coin discriminating sensor for discriminating the kind of each of coins conveyed one
by one with a spacing therebetween along a sliding face.

[0018] Another invention relates to a coin discriminating sensor and the object of the present invention is realized
by a coin discriminating sensor including a coin path portion, a reflection type sensor disposed so as to face the under
face of the coin path portion, a first transmission type sensor disposed so as to sandwich one lateral end of the path,
and a second transmission type sensor disposed so as to sandwich the other lateral end of the path, and the coin path
portion of the coin discriminating sensor is made of a conductive material.

[0019] Further, the two inventions are more effectively achieved by using conductive ceramics as the conductive
material and by using conductive alumina or conductive zirconia as the conductive ceramics.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In the accompanying drawings:

FIG. 1 is a schematic representation showing structure of clad coin;

FIG. 2 is a schematic representation showing structure of bicolor coin;

FIG. 3 is a diagram for explaining a conventional coin path member;

FIG. 4 is a sensor output waveform on which noise is multiplexed in the case where the conventional path member
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is used;

FIG. 5 is a partial sectional perspective structural view showing an example of coin detection sensor used in the
present invention;

FIG. 6 is a sectional structural view of the coin detection sensor used in the present invention;

FIG. 7 is a block diagram showing a processing system of excitation and detection signal of coin detection sensor;
FIG. 8 is a diagram explaining the operating principle of the present invention;

FIG. 9 is a diagram schematically explaining the operating principle of the present invention;

FIG. 10 is a characteristic diagram showing an example of detection signal of coin detection sensor;

FIGs. 11A and 11B are characteristic diagrams showing the magnetic or non-magnetic feature of coil;

FIG. 12 is a characteristic diagram of Al uniform coin;

FIG. 13 is a characteristic diagram of Al/CuZnNi/Al clad coin;

FIG. 14 is a characteristic diagram of CuZnNi uniform coin;

FIG. 15 is a characteristic diagram of CuZnNi/Al/CuZnNi clad coin;

FIG. 16 is a diagram showing an example of reflection frequency characteristic in a stationary state of clad coin
sample on a center sensor;

FIGs. 17A to 17D are diagrams explaining judgement of bicolor coin;

FIG. 18 is a diagram showing an example of reflection frequency characteristic in a stationary state of bicolor coin
on a center sensor;

FIG. 19 is a diagram showing characteristic examples (bicolor coin sample at left, uniform coin sample at right)
used in judgement of bicolor coin;

FIG. 20 is a diagram showing characteristic examples (bicolor coin sample at left, uniform coin sample at right)
used in judgement of bicolor coin;

FIG. 21 is a diagram showing characteristic examples (bicolor coin sample at left, uniform coin sample at right)
used in judgement of bicolor coin;

FIG. 22 is a structural diagram showing an example of the configuration of a first coin path according to the present
invention; and

FIG. 23 is a structural diagram showing an example of the configuration of a second coin path according to the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] The presentinvention realizes a discriminating apparatus for detecting securely a metal piece formed of plural
materials such as clad coin or bicolor coin, by exciting a metal piece sensor(primary coil) at three frequencies, high
frequency, medium frequency, and low frequency, and processing the output signals and judging coins from the output
signals.

[0022] Further, in the present invention, to prevent charging with static electricity a conveyed coin and to provide a
path member having excellent abrasion resistance without deteriorating magnetic detection sensitivity, conductive ce-
ramics(conductive alumina or conductive zirconia) is adhered to the coin sliding face of a magnetic sensor. The con-
ductive ceramics is conductive and does not cause an eddy current so much. Since the resistivity of conductive ceramics
is about 1000 times as high as a general metal, occurrence of an eddy current is about 1/103 (0.01%). Consequently,
the conductive ceramics does not exert an influence on the quality of a magnetic signal, nor cause a problem of abrasion
at the time of conveyance of coins, but has durability. In case of making the surface on which coins slide of a coin path
of a magnetic sensor of a conductive material to eliminate noise caused by discharging of static electricity or discharging
the static electricity charged on the ground(earth portion), it is feared that the signal attenuates and cannot be used
for discrimination because the kind of a metal piece is discriminated by detecting an eddy current loss which occurs
in coins. According to the present invention, however, there are no such problems.

[0023] A preferred embodiment of the present invention is described below with the accompanying drawings. In this
embodiment, example of a coin and a coin sample having the same metal and structure as the coin, and examples of
coin discriminating apparatus are explained as metal pieces and as the discriminating apparatus respectively.

[0024] FIG. 5is a partial sectional perspective view of a structure of a coin detection sensor 10 of the present inven-
tion, and FIG. 6 is its sectional view. The coin detection sensor 10 is shaped in a pi-form having a clearance for detaching
and attaching a conveying belt(not shown) in its upper part, and a central rectangular bottom space forms a passage
11 of coin, and a shield plate 12 for shielding external magnetism laminated on the outer circumference. The coin
detection sensor 10 has a U-letter shape having, in its upper portion, a gap for attaching the conveyance belt(not
shown). The bottom portion of a rectangular space in the center portion serves as a path 11. On the outer surface, a
shield plate 12 for shielding external magnetism is formed.

[0025] In the coin detection sensor 10, side sensors 20 and 30 of transmission detection type, each having a rec-
tangular parallelepiped shape, are disposed each so as to sandwich an end portion of the path 11, and a cylindrical-
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shaped center sensor 40 of a reflection detection type is disposed below the path 11. The side sensors 20 and 30 are
symmetric with respect to the center of the detection sensor 10. As for the side sensor 20, a primary coil 21 and a
secondary coil 23 are wound around upper and lower portions, respectively, of a side core 22 having a U-letter shape
which opens on the right side, and a primary coil 31 and a secondary coil 33 are wound around upper and lower
portions, respectively, of a side core 32 having a U-letter shape which opens on the left side. The center sensor 40
has a cylindrical pot core 41. A primary coil 42 is wound around the pot core 41, and a secondary coil 43 is wound on
the inner groove of the pot core 41 and buried. Further, a coin(not shown) for a temperature sensor is provided.
[0026] Although an abrasion resistant plate made of zirconia which is a non-conductive material is conventionally
used as the material of the path 11, in the present invention, conductive ceramics(conductive alumina or conductive
zirconia) is used.

[0027] In the present invention, an exciting and signal-detecting process is performed with a circuit configuration
shown in FIG. 7 on the coin detection sensor 10. Specifically, an ocillation signal from an oscillator 1 is frequency-
divided by a frequency divider 2 into a low frequency(4 kHz), an intermediate frequency(16 kHz) and a high frequency
(250 kHz) which are modulated(added) by an adder 4 via band pass filters(BPFs) 3L, 3M and 3H for the low, interme-
diate and high frequencies, respectively. The resultant is applied to the primary coils 21, 32 and 42 of a coin detection
sensor 10 via a current amplifier 5. That is, a composite excited signal of the low, intermediate and high frequencies
is supplied to the primary coils 21 and 31 of the side sensors 20 and 30 and to the primary coil 42 of the center sensor
40 via the current amplifier 5.

[0028] Outputs of the secondary coils 23, 33 and 43 are detected as output through amplifiers 44, 44L and 44R,
respectively, and are passed to band pass filters, full wave rectifiers and low pass filters, thereby obtaining a reflected
4KHz signal R4S, a reflected 16KHz signal R16S, a reflected 250KHz signal R250S, a transmitted L4KHz signal TL4S,
a transmitted L16KHz signal TL16S, a transmitted L250KHz signal TL250S, a transmitted R4KHz signal TR4S, a
transmitted R16KHz signal TR16S, and a transmitted R250KHz signal TR250S. Specifically, an output of the secondary
coil 43 of the center sensor 40 is frequency-divided by band-pass filters(BPFs) 451 to 453 via an amplifier 44 into low,
intermediate and high frequencies which pass through full wave rectifiers 461 to 463 and low pass filters(LPFs) 471
to 473. Areflected 4KHz signal R4S, a reflected 16KHz signal R16S, and a reflected 250KHz signal R250S are thereby
obtained. The center sensor 40 takes the form of an eddy current loss type magnetic sensor by the primary coil 42 and
the secondary coil 43.

[0029] An output of the secondary coil 23 of the side sensor 20 passes through an amplifier 44L and is frequency-
divided by band pass filters(BPFs) 45L1 to 45L3 into low, intermediate and high frequencies, respectively, which are
further passed to the full wave rectifiers 46L1 to 46L3 and low pass filters 47L1 to 47L3. The transmitted L4KHz signal
TL4S, transmitted L16KHz signal TL16S, and transmitted L250KHz signal TL250S are thereby obtained. An output of
the secondary coil 33 of the side sensor 30 passes through an amplifier 44R and is frequency-divided by band pass
filters(BPFs) 45R1 to 45R3 into low, intermediate and high frequencies, respectively, which are further passed to the
full wave rectifiers 46R1 to 46R3 and low pass filers(LPFs) 47R1 to 47R3. The transmitted R4KHz signal TR4S, trans-
mitted R16KHz signal TR16S, and transmitted R250KHz signal TR250S are thereby obtained. Further, an output of
the secondary coil of the temperature sensor passes through an amplifier 481, a BPF 482, a full wave rectifier 483,
and an LPF 484 and is outputted as a temperature monitor signal THS.

[0030] The reflected 4KHz signal R4S, reflected 16KHz signal R16S, reflected 250KHz signal R250S, transmitted
L4KHz signal TL4S, transmitted L16KHz signal TL16S, transmitted L250KHz signal TL250S, transmitted R4KHz signal
TRA4S, transmitted R16KHz signal TR16S, transmitted R250KHz signal TR250S, and temperature monitor signal THS
are respectively inputted to discriminating means(not shown) for discriminating a coin, and a discriminating process
and judgement are executed.

[0031] The discriminating means compares each feature quantity with a coin acceptance window predetermined in
each coin, and discriminates a counterfeit. At high frequency, a signal difference depending on material is small, but
the attenuation factor is determined by the material of the surface layer, and at low frequency, there is an effect also
on the material of the intermediate layer, and therefore by comparing the attenuation factor at each frequency with the
predetermined criterion, the coin can be discriminated. In this embodiment, the coin is conveyed shifted to the flank of
a side sensor 20.

[0032] Herein, the operating principle of the present invention is explained. In both reflection type detection sensor
and transmission type detection sensor, the magnetic flux varies depending on the medium placed between the coils,
and the transmission magnetic flux is explained below.

[0033] In the relation between electric field and current shown in FIG. 8, x is the flow direction of current i, and since
i = 6 E, the electric field E has a component of x only, where the conductivity is ¢ = 1/ p. The magnetic of the electric
field E depends on the depth z from the surface, and does not depend on component y at right angle to component x.
According to Maxwell's equation, supposing the electric field to be E(component x only), the magnetic flux density to
be B, the magnetic field to be H(component y only), and the magnetic permeability to be p, the following formula (1)
is established.
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_9dB__ JdH
rotk = 37 =M 57 (1)
[0034] Supposing the magnetic flux density to be D and the dielectric constant to be ¢, the following formula (2) is
5 established.
JE _ dJH
55 oMo (2)
10 [0035] Accordingly, the following formula (3) is established, and further since | = ¢ E and D = € E, the formula (3) is
transformed into formula (4).
_.,0D
rotH=i+ 57 3)
15
_.,0D _ JE
rotH—/+m—cE+eat (4)
[0036] Hence, the following formula (5) is established.
20

®)
[0037] Eliminating the magnetic field H from the above formula (1) and formula (5), the following formula (6) is es-
25 tablished as an equation of electric field E.
2 2
J°E JoE J°E
—5= 0Ol =< t el (6)
922 ot o
30
[0038] Then, eliminating the electric field E, the following formula (7) is established as an equation of magnetic field H.
2 2
°H JoH d°H
—==0oUu + EL —5 (7)
35 9z° at o
[0039] Herein, assuming E « ei®t (where = 2 &t f), the following formula (8) is established as an equation of atten-
uating vibration.
40 2
2+ (o6 - joou)E =0 ®)
0z
[0040] In the case of a general nonmagnetic metal, it is known that € =¢, =8.8542 X 10-12 F/m, and hence ¢ = 1/
45 p=1/108to 107, and approximately ¢ w/c = 1018, Besides, since " w2 & u" can be ignored as compared with" j o ¢
K" unless o is very large, the relation can be expressed in the following formula (9).
9°E 2j
¢S =joopE=E )
50 0z
[0041] Accordingly, the following formula (10) is established, where & shows the depth of skin effect.
55

o= LzA/Ti
WoU [Q]V8

(10)
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[0042] Further in the formula (11), at a depth of z = & from the surface, the electric field E attenuates to 1/e.

E=Aexp(—§)exp{j(wt—-g—)} e (11)

[0043] Herein, atz = 0, assuming A = Eo if E = Eo, the above formula (11) is rewritten as in formula (12).

E=E;,6Xp(—§)e><p{j(wt—§-)} . (12)

[0044] From the formula (2), the magnetic field H is expressed as in the following formula (13).

oH _JdE _ ., .1
-“W_a_z_(1j)8E (13)

[0045] Hence, the following formula (14) is established.

_1 N . o
Heon(HD5E = (1)) [50E (14)

[0046] From the above formula (12) and formula (14), itis known that the magnetic field H and electric field E attenuate
at depth (z) from the surface. The attenuation occurs at a shallower position when the excitation frequency f(in the
above formula, angular frequency o = 2 &t f) is higher.

[0047] Owing to this difference in frequency, the magnetic sensor of the present invention is capable of obtaining
signals depending on the internal material, aside from the surface portion and entire section. FIG. 9 shows its principle
schematically.

[0048] Suppose to use a ferromagnetic material such as Fe or Ni. When considering a ferromagnetic material, the
magnetic flux density B is noticed as shown in the following formula (15).

B=uH+M (15)

where M is the intensity of magnetization, and supposing x,,, to be magnetic susceptibility, since M = p y,H, the
formula (15) is transformed into the following formula (16).

B=p,H+M=p (1+y,)H=uH (16)

where magnetic permeability p = py(1+xm)-
[0049] The relative magnetic permeability x is k = p/pu, = 1 + x,,. Hence,

1) In the case of diamagnetic material, 3,,,<0, u<p,
2) In the case of non-magnetic material, 3,,>0, u>u,
3) In the case of ferromagnetic material, x,>1, u>p,

[0050] Among ferromagnetic materials, however, in the case of chromium steel, for example, the corresponding
values are y,, >> 1, u >> L, and therefore if w is large, the effect of u is large, and the magnetic flux increases. In the
case of a medium completely free from magnetism(diamagnetic material), it is known that p < p(the effect of conduc-
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tivity o is more dominant than that of magnetic permeability u), and there is no effect of magnetization M, and hence
the magnetic flux density is determined by the magnetic field H. In the case of a ferromagnetic material, however, it is
known that u >, and the effect of the magnetic permeability . is strong. The magnetic flux density is dominated by
the magnetization M(B = >> i H, hence B =M). It suggests possibility of increase of magnetic flux.

[0051] On the other hand, the sensor output is determined by the magnetic flux getting into the secondary coil as
shown in the following formula (17), and the magnetic flux passing through a non-magnetic medium attenuates, and
hence the sensor output decreases. On the other hand, in the case of a ferromagnetic medium, the magnetic flux may
increase, and it is known that the sensor output increases.

- _
V=-N= (0 =Bgds) (17)

[0052] In the discriminating means, a reflection 4 kHz signal R4S from a center sensor 40 is utilized in detection of
material and is also used as discriminating information for coin section material and magnetic or non-magnetic material,
and a reflected 16 kHz signal R16S is utilized to detect intermediate section material of the coin and is also used as
discriminating information for material from the surface of coin to the vicinity of center. That is, the reflected 16 kHz
signal R16S is used for detection of a clad coin. A reflected 250 kHz signal R250S is utilized in detection of surface
material and composition of coin and is also used for discriminating the material of surface layer of the coin, and it is
utilized as the information showing the feature in the waveform of the ring/core boundary. That is, the reflected 250
kHz signal R2508S is used for detection of a bicolor coin. As being detected by the side sensor 20, a transmitted L4
kHz signal TL4S and a transmitted R4 kHz signal TR4S are utilized as information of material x thickness, and a
transmitted L250 kHz signal TL250S and a transmitted R250 kHz signal TR250S are utilized in detection of coin shape,
and used as information of material x thickness x diameter. In this embodiment, transmitted L15 kHz signal and trans-
mitted R16 kHz signal are not utilized in detection of coin.

[0053] The relation of detection by the present invention is summarized in Table 1.

Table 1
Signal Information Description
Core Frequency
Reflection 4kHz Material Coin section material, magnetic/
non-magnetic information
16kHz Intermediat e section material | Material from coin surface to

vicinity of center

250kHz Surface material, composition | Coinsurface layer material, feature
appearing in waveform of ring/core

boundary
Transmission L (shifted) 4kHz Material Signal of material x thickness
(mainly transmitting L core signal
used)
16kHz (not used) -
250kHz Shape Signal of material x thickness x
diameter
Transmission R (non-shifted) 4kHz Material Signal of material x thickness
16kHz (not used) -
250kHz Shape Signal of material x thickness x

diameter(mainly transmitting R
core signal used)

[0054] FIG. 10 shows actual detected signals of reflected signals. From the upper side of the feature curve, the
reflection 4 kHz signal, reflection 16 kHz signal and reflection 250 kHz signal are shown.

[0055] In this embodiment, 250 kHz is used as high frequency, but not limited to this, it is enough in a frequency
band showing small difference in signal output depending on the quality of the non-magnetic material(Al and CuNi,
etc.) to be detected, and preferably it is several hundreds of kHz or more. The intermediate frequency is 16 kHz, and
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it may be anywhere in a frequency band showing a signal output difference depending on the material from the surface
to the vicinity of center of the object of detection, and the frequency band is in an order of tens of kHz. The low frequency
is 4 kHz, but it may be in any frequency band in which the output signal difference appears prominently depending on
the material(conductivity) of the entire object to be detected, and a frequency band of DC to several kHz is preferred.
[0056] In the present invention, each signal in the center of a coin passing over the coin detection sensor 10 is used
in judging process as feature quantity. In the trigger method, when a passing sensor is installed, an approximate position
is detected on the basis of the signal from the passing sensor, and the central part of the coin is searched. When
passing sensor is not installed, the passing signal attenuates regardless of the material(magnetic or non-magnetic),
and the attenuation quantity is larger as the frequency is higher, and when the coin is conveyed facing guide surface
of coin-passage, the portion of the coin which covers the core disposed in the shifted position is the same regardless
of the coin diameter, and on the basis of this fact, the minimum position(maximum attenuation position) of transmitted
L(signal in shifted position) is regarded as nearly coinciding with the coin center, and each signal value at this position
may be used as the feature quantity.

[0057] The discriminating operation of the discriminating means is explained.

[0058] First, to judge whether a coin is magnetic or non-magnetic, signal features of magnetic coin are as follows:
(1) the magnetic flux at reflected low frequency signal is increased, and the signal increases; and (2) by passing low
frequency signal, the magnetic flux converges in the edge area of coin, and hence the waveform is inflected. The
increase of reflected signal appears prominently as the above feature (1), the coin can be judged to be magnetic or
non-magnetic by detecting this feature. FIG. 11A shows reflection 4 kHz signal R4S of 5 Pf coin of Germany(Cu-Zn25
clad Fe), and FIG. 11B is reflection 4 kHz signal R4S of 1 cent coin used in the USA(Cu/Zn5). In the German 5 Pf coin
of magnetic material in FIG. 11A, the signal increases(A1), whereas in the USA 1 cent coin of non-magnetic material
in FIG. 11B, the signal decreases(A2), and the difference of both signals is evident.

[0059] Explaining the difference of signals due to clad structure by laminating different metal plates, FIG. 12 shows
characteristics of Al uniform coin sample, in which B1, B2, B3 show reflection signals at 4 kHz, 16 kHz and 250 kHz,
respectively, in the case of Al only. FIG. 13 shows characteristics of Al/CuZnNi/Al clad coin sample, in which B4 is
reflected 250 kHz signal R250S showing the feature of surface layer Al(thickness < 0.5t), B5 is reflected 16 kHz signal
R16S showing the feature of surface layer Al(0.5t) + inner layer CuZnNi(<1.0t), and B6 is reflected 4 kHz signal R4S
showing the feature of all layers of CuZnNi(0.5t) + Al(1.0t) + CuZnNi(0.5t). FIG. 14 shows characteristics of CuZnNi
uniform coin sample, in which B7, B8, B9 show reflected signals at 4 kHz, 16 kHz and 250 kHz, respectively, in the
case of CuZnNi only. Further, FIG. 15 shows characteristics of CuZnNi/Al/CuZnNi clad coin sample, in which B10 is
reflected 250 kHz signal R250S showing the feature of surface layer of CuZnNi(<0.5t), B11 is reflected 16 kHz signal
R16S showing the feature of surface layer and inner layer of CuZnNi(0.5t) + Al(<1.0t), and B12 is reflection 4 kHz
signal R4S showing the feature of all layers of CuZnNi(0.5t) + Al(1.0t) + CuZnNi(0.5t).

[0060] FIG. 16 shows frequency characteristics of reflected signals in stationary state in the same samples as shown
in FIG. 12 to FIG.15, in which the graph shows the attenuation factor calculated by measuring the outputs by the center
sensor 40 when excited at high frequency, medium frequency and low frequency, using Al uniform coin sample, CuZnNi
uniform coin sample, Al/CuZnNi/Al clad coin sample and CuZnNi/Al/CuZnNi clad coin sample. In high frequency region,
the magnetic flux can get only into the surface layer due to skin effect, and the attenuation factor is large. In low
frequency region, the skin effect is small, and the magnetic flux penetrates through the coin and the attenuation factor
is small. In medium frequency region, the attenuation factor is somewhere between the low frequency and high fre-
quency regions. The following facts are found from these characteristics.

[0061] In the surface area(0.5 mm or lower from the surface), if the surface material is the same, the reflected 250
kHz signal R250S is also the same(B3 = B4, B9 = B10), and at a frequency of about 60 to 70 kHz or more, the effect
of the material is significant up to the surface depth of about 0.5 mm in the reflected signal. From the surface to the
core(about 1.5 mm or shallower from the surface), if the surface material is the same, the reflected 16 kHz signal R16S
differs with the core material(B2 = B5, B8 # B11), and if the surface and core materials are the same, the reflected 16
kHz signal R16S differs with each thickness (B5 # B11). At a frequency of about 30 to 60 kHz, the material at surface
depth of (0.5 mm + o) begins to have an effect on the reflected signal, and at about 10 to 30 kHz, the effect of the
materials core and surface on the sensor side is significant.

[0062] On the other hand, in the entire section, provided the surface material is the same, if the thickness of total
material comprising the both surface and core is different, the reflected 4 kHz signals R4S are different(B1 = B6, B7
# B12), and provided the surface material is different, if the thickness of total material forming the both surface and
core is the same, the reflected 4 kHz signals R4S are the same(B4 = B12). At a frequency of about 6 to 8 kHz, the
magnetic flux penetrates through the section of the object, and the signal having combined effects of all materials is
obtained as reflected signal.

[0063] This is to explain discrimination of bicolor coin composed of ring and core of different materials.

[0064] In a bicolor coin, for example, a reflected 250 kHz signal has a point of inflection in the signal of coin edge
portion as shown in FIG. 17A to 17D, and its inclination is inverted(FIG. 17A), the inclination becomes zero(FIG. 17B),
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or the inclination becomes moderate(FIG. 17C). If the coin is not bicolor, point of inflection does not occur as shown
in FIG. 17D. A bicolor coin is judged by making use of such characteristics. FIG. 18 shows a frequency characteristic
of reflected signal about bicolor coin, and at low frequency, the spread of the magnetic flux from the center sensor
extends not only to the core but also to the ring, and hence a difference as shown in part C occurs. When the conductivity
of the ring is lower than the conductivity of the core, the attenuation factor is smaller than the attenuation factor of a
coin sample composed of core member only. For example, in the case of Al ring and CuZnNi core member (@), the
attenuation factor is larger than in CuZnNi uniform coin sample (X). This is because Al is higher in conductivity than
CuZnNi.

[0065] The 4 kHz signal of the core has an effect of the ring material, and there is a difference between the bicolor
coin sample and uniform material coin sample as shown at the left side in FIGs. 19A and 19B, and point of inflection
D1 is a feature of the bicolor metal boundary. FIG. 19A shows a bicolor coin sample composed of Al ring and CuZnNi
core, and FIG. 19B is a uniform coin sample of CuzZnNi. FIG. 20A shows characteristics of a pierced coin sample of
CuZnNi ring and a hollow core, and FIG. 20B shows characteristics of a uniform coin sample of CuZnNI.

[0066] Further, as shown in FIGs. 21A and 21B, the core 4 kHz signal of the bicolor clad structure also has an effect
of ring material. As a result, the 16 kHz signal for detection of clad coin seems to be free from effect of the ring. FIG.
21A shows a bicolor clad coin sample composed of Al ring and CuZnNi/Ni/CuZnNi core, and FIG. 21B is a bicolor clad
coin sample composed of CuZnNi ring and CuZnNi/Ni/CuZnNi core.

[0067] To stabilize the detected signal, meanwhile, a preamplifier may be built in the coin detection sensor. In the
foregoing description, the output of one oscillator is divided, and excitation signals of low frequency, medium frequency
and high frequency are obtained, but oscillators may be provided individually for each frequency. Herein, the coin is
explained as an example, but the present invention may be applicable to any other metal piece composed of plural
metals.

[0068] Embodiments of the present invention(abrasion resistant member in coin conveyance path and coin discrim-
inating sensor) will be described hereinbelow with reference to the drawings.

[0069] FIG. 22 shows the structure of coin feeding, conveying, and discriminating portions of a coin processing
apparatus including: a coin feeder 101 which takes the form of a turntable, a conveyance path 102 for conveying coins
100 one by one, a conveyance belt 103 for conveying coins while pressing the coins against the slide face, regulating
guides 104a and 104b for guiding conveyance of coins, a diameter sensor 110 for detecting data of the diameter of a
coin by a sensor for discriminating coins, material and thickness sensors 111 and 112 for detecting the material and
thickness of each coin, and a path 105 of the discriminating path.

[0070] A thin plate of conductive ceramics is adhered to the portion of the discriminating area 105 in the coin path
portion, and a coin sliding face is provided so as to be smoothly connected to the front and rear paths 102. An abrasion
resistant plate conventionally made of zirconia which is a non-conductive material is conventionally used as the material
of the path member material for the discriminating sensor area 105 of the coin path portion. In the present invention,
however, conductive ceramics(conductive alumina or conductive zirconia) is used. The conductive ceramics is also
adhered to an identification portion path regulation guide 106a with which the rim of a coin comes into contact. The
thickness of the conductive ceramics portion is 0.5 mm. The reason why the conductive ceramics is applied also to a
path regulating guide 106 is to prevent a signal from becoming different from a normal signal due to leakage of an
eddy current generated in the coin to the outside via path side walls.

[0071] A second embodiment shown in FIG. 23 is characterized by a coin detection sensor 10 having a configuration
similar to that of FIG. 22 except that all of magnetic sensors are integrated and built in a casing shown in FIG. 5.
[0072] In the present invention, an exciting and signal-detecting process is performed with a circuit configuration
shown in FIG. 7 on the coin discriminating sensor 120.

[0073] The discriminating means identifies, for example, as an object to be identified, a coin made of a plurality of
metals, which is called a clad coin made of three kinds of metal layers. The discriminating means compares a charac-
teristic amount with a determination frame preliminarily provided for each coin to discriminate whether the coin is true
or false. At high frequencies, although a signal difference according to materials is small, an attenuation factor is
determined by the material of a surface layer. At low frequencies, an influence is exerted also on the material of an
intermediate layer. Consequently, by comparing the attenuation factor at each frequency with a predetermined deter-
mination reference, a coin can be identified. In the example, a coin is conveyed along the side sensor 20 side.
[0074] Referring again to FIGs. 22 and 23, the shape of the path guide 104a is formed so that the coin is conveyed
upward by the conveyance belt 103 along one side. In such a configuration, the discriminating means performs a signal
process and detection as described in Japanese Patent Application Laid-open No. 9-245214 A.

[0075] Inthe presentinvention, the path 11 of the coin sensor 10 is made of conductive ceramics(conductive alumina
or conductive zirconia), so that static electricity is not charged in a coin conveyed for discrimination. Consequently, a
noise-free characteristic is achieved as shown by detection signals of the reflected 4KHz signal R4S(upper signal
waveform), reflected 16KHz signal R16S(intermediate signal waveform), and reflected 250KHz signal R250S(lower
signal waveform) as outputs of the center sensor 40 shown in FIG. 10. In the present invention, coins are not charged,
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and noise due to static electricity does not occur, so that coins can be accurately discriminated without taking coun-
termeasures by software.

[0076] As described herein, the metal piece detection sensor of the present invention detects not only excitation
frequencies for obtaining feature signals by the entire coin and coin surface material used in the conventional coin
discriminating method, but also frequencies of feature signals depending on materials from the coin surface to the
vicinity of the center, and therefore the coin sectional structure which is the feature of a clad coin can be estimated.
Further, by capturing electric connection or disconnection in the bicolor coin junction as increase or decrease signal
of surface current, a bicolor coin can be discriminated. In the case of non-magnetic coins distributed in Japan, the
signal attenuates only, but in the case of a magnetic coin, the signal increases. By corresponding to an increasing
signal in sensor signal processing, the material of magnetic coin and magnetic clad structure coin can be distinguished.
[0077] Further, in the abrasion resistant member and coin discriminating sensor according to the present invention,
abrasion-resistant conductive ceramics is provided, so that occurrence of static electricity can be prevented, and soft-
ware for eliminating noise caused by static electricity which is conventionally necessary becomes unnecessary. The
electrical resistivity of the conductive ceramics and that of a metal are different from each other by three digits, an
amount of an eddy current is small, and an influence on a magnetic signal is hardly exerted.

Claims

1. Adiscriminating apparatus of metal piece formed of plural materials comprising a reflection type detection sensor
disposed at a sliding surface side of a passage of a metal piece formed of plural materials, and discriminating
means for discriminating the metal piece on the basis of an output of said metal piece detection sensor, wherein
excitation signals of plural frequencies are supplied to a primary coil of said reflection type detection sensor, and
said discriminating means discriminates the metal piece passing the passage on the basis of an output of a sec-
ondary coil of said reflection type detection sensor.

2. Adiscriminating apparatus of metal piece formed of plural materials comprising a reflection type detection sensor
disposed at a sliding surface side of a passage of a metal piece formed of plural materials, a metal piece detection
sensor composed of a first transmission type detection sensor disposed so as to hold one lateral end of the passage
and a second transmission type detection sensor disposed so as to hold other lateral end of the passage, and
discriminating means for discriminating the metal piece on the basis of an output of said metal piece detection
sensor, wherein excitation signals of plural frequencies are supplied to a primary coil of said reflection type detection
sensor, a primary coil of said first transmission type detection sensor, and a primary coil of said second transmission
type detection sensor, and said discriminating means discriminates the metal piece passing the passage on the
basis of an output of a secondary coil of said reflection type detection sensor, an output of a secondary coil of said
first transmission type detection sensor, and an output of a secondary coil of said second transmission type de-
tection sensor.

3. Thediscriminating apparatus of metal piece formed of plural materials of claim 1 or 2, wherein the excitation signals
of plural frequencies are composite signals of low frequency, medium frequency and high frequency.

4. The discriminating apparatus of metal piece formed of plural materials of claim 3, wherein the low frequency,
medium frequency and high frequency are formed by dividing an oscillation output signal.

5. The discriminating apparatus of metal piece formed of plural materials of claim 3, wherein the low frequency is 4
kHz, the medium frequency is 16 kHz and the high frequency is 250 kHz.

6. The discriminating apparatus of metal piece formed of plural materials of claim 1 or 2, wherein the output of the
secondary coil of said reflection type detection sensor, the output of the secondary coil of said first transmission
type detection sensor, and the output of the secondary coil of said second transmission type detection sensor are
respectively divided in frequency, and signals of the low frequency, medium frequency and high frequency are
obtained.

7. Thediscriminating apparatus of metal piece formed of plural materials of claim 6, wherein the frequency is divided
by a band pass filter.

8. The discriminating apparatus of metal piece formed of plural materials of claim 6, wherein the low frequency is 4
kHz, the medium frequency is 16 kHz and the high frequency is 250 kHz.
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The discriminating apparatus of metal piece formed of plural materials of any one of claims 1 to 8, wherein said
metal piece is a coin.

The discriminating apparatus of metal piece formed of plural materials of any one of claims 2 to 8, wherein said
metal piece is a coin, the secondary coil output of said reflection type detection sensor of low frequency is for
discriminating the coin section material and magnetic or non-magnetic material, the secondary output of said first
transmission type detection sensor of low frequency is for discriminating the material X thickness, the secondary
output of said second transmission type detection sensor of low frequency is for discerning the material X thickness,
the secondary coil output of said reflection type detection sensor of medium frequency is for discriminating the
material from the coin surface to the vicinity of the center, the secondary coil output of said reflection type detection
sensor of high frequency is for discriminating the coin surface layer material and ring/core boundary, the secondary
output of said first transmission type detection sensor of high frequency is for discriminating the material X thick-
ness X diameter, the secondary output of said second transmission type detection sensor of high frequency is for
discriminating the material X thickness X diameter.

An abrasion resistant member in a coin conveyance path, the abrasion resistant member being provided for a coin
conveyance path and made of a conductive material in a thin plate shape to be adhered to and cover a path surface
faced by a magnetic sensor provided so as to face the under face of said coin conveyance path having a coin
discriminating sensor for discriminating the kind of each of coins conveyed one by one with a spacing therebetween
along a sliding face.

An abrasion resistant member in a coin conveyance path, the abrasion resistant member being provided for a coin
conveyance path and made of a conductive material in a thin plate shape to cover a path face faced by a magnetic
sensor provided so as to face the under face of said coin conveyance path and to be adhered to and cover path
guides for path regulation provided on both right and left sides in the travel direction of coins, in the coin conveyance
path having a coin discriminating sensor for discriminating the kind of each of coins conveyed one by one with a
spacing therebetween along a sliding face.

The abrasion resistant member according to claim 11 or 12, wherein said conductive material is conductive ce-
ramics.

A coin discriminating sensor comprising
a coin path portion,
a reflection type sensor disposed so as to face the under face of said coin path portion,
a first transmission type sensor disposed so as to sandwich one lateral end of said path, and
a second transmission type sensor disposed so as to sandwich the other lateral end of said path,
wherein said coin path portion is made of a conductive material.

The coin discriminating sensor according to claim 14, wherein said conductive material is conductive ceramics.
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FIG. 2

100

101

13



EP 1 241 636 A2

204a
204
201 208
( 207 206 (
{ 1 .
T 214
/ . 211a
/.-—-' 222a
211
w”ﬂ
==
‘l I | -
M 1
L.
]
Mo M {132+ | 2o
251 ==
i
X
b 222¢
i -
251 ey 0 t ‘n"l
1
¥ - 222d
T
i. <
251 =
i 4t 223
[}
L. 1
i Tl
9251 m—mud [r- - 222e
215
-]

/

213 229

14



EP 1 241 636 A2

|
_
|
|
_
!
|
!
I

— — —— ——— — - ——— o— —

- - -—- =

—— e —— o —— ]

]
_ _
“ _
: I
— —
1 |
] |
\ |
~F

T
!
f
I
_
|
|
!
I
_
|
!
!
f
_
_
_
}
_
_
f
i
l

10

O

(A) 39VLI0A L0dL

N

no

300

200

100

FIG. &

15



FIG. 5

FIG. 6

EP 1 241 636 A2

NN

53

J TN
22 42 40 4i

16

~ 31



EP 1 241 636 A2

SHL

S0G2YL

SOTAL

SVIL

SOSZ1IL

SOT1L

SYIL

S052d

SONd

) 2

(P=23)

TVNOIS HOLINOW
auniveaawar <+ 397 [+ i 448 AJAT
E«\ £8¥ / Nm\ i8¥ J
(T5T=04)
TYNOIS ZHA0SZY
OaLLINSNVHL ] 2d7 fe—] le— 148
e suoy— s_m«ﬂiw_uc
VNOIS ZHY9LY T
QILLIWSNVYL ¢+ 447 je—i 44
auy wiov” DAV gy J
N3
TYNDIS ZHAYY
O3LLINSNVEL <+ 447 e— 398
s gy 7 THGY
(ThWSE=21)
IVYNOIS ZHH0SZ 1
GILLASNVYL <+ dd7 iL Jda
et
30 g9y S18Y \35.&:
TYNDIS ZHA9L
Q3LLINSNVYL 147 (e 449
T 219v S ZIsYy .\333:
147
VNOIS ZHWY]
Q3aLiNsNvyL ¢ 1 947 o] 348
14734 119% 119¥%
_ {Twsz2})
TVYNSIS ZHY0SZ
Q31531438 +—1 341 148
7 Py ot
8Ly 9% £S7 (WMg1=04)
TVNOIS ZHH9L
03103143y | Fd7 448 AL
7
oy (ad 258 (2ou=as) \
¥
TYNOIS ZHAY
Q3Logtdzy <+ 47 tL. [ dd8
7 r
¥ 19% 15%

=
-

HOSNS NOILI3L30 NIOD|

(np087=0))

dde

Sy "™

ne’
(3p91=01)

[

id8

oS0

we’
(TH4r=24)

4d8

%

L 'Old

17



EP 1 241 636 A2

FIG. 8

NE———— @ <

FIG. 9

CLAD COIN

SURFACE /

A
T -

J k SURFACE [\
) \R |

4kHz 16kHz 250kHz

FIG. 10

OUTPUT VOLTAGE [V]

/

REFLECTION 250kHz

N .
o m/

REFLECTION 4kHz
REFLECTION 16kHz

18



EP 1 241 636 A2

dll Ul

v

A00l €W

AOBZ &) Swpol W /> 00F ¥ A 001

i

AIIE

LV

: AOOL Y
AOBZ L EV) SupOl W \AOOL 29 A 00T 1)

i

\

/X

N

R
N
A

\

19

N

~C

\;r\'\(L

|
¥
\
"
W/\

S —




EP 1 241 636 A2

el Bl

(ZH4) 99

(ZH%9}) 5
(ZH%052) 74
(WNIOIN z-z&g-%
A 00T £
A0SZ L €Y SWe el W /A 001 /T A00L YD

ARIE
(2H052) €8

(ZHX9L) 28
(ZH4Y) 19
(WNIQIW WHOLINN 1Y)

£4)

AO8ZT L e SUpOL W/ AO0L/ W SN

/
~

o
7"

VA >

“\ A

e

20



EP 1 241 636 A2

Sl OI
ZH) 1
(2H491) LG

(ZH4SZ) 018
(WNIQIW INUZUI-1Y-UZn3)
A 00T €9

AO0BZ €4 SWYOLW{f AOCOL/ W A00l 1Y

Il

a

VIBlE
(24057) 69
(2H991) 88
(2] L8
(WIO3W HHOINN INVZN)

A08T L EY)  SWOL Wy A 001/ W] A 001 W)

A 00T €4

[

N\

\

S

\
/
\%\ 3;//

o 4

- — N

21



FIG. 16

ATTENUATION FACTOR(vs.Offset)

08

08

04

0.2

0.0

EP 1 241 636 A2

22

I
,b
"
/
'd!
,/
—@— Al
L 4 |
- ) - N/CUZnHIM }.—
- -Q- » CuZaNI/AI/CuZaNi
EXCITATION
? T FREQUENCY {kHz]
4kHz 1 6kHz 2 5 OkHz

1000



EP 1 241 636 A2

FIG. 17A FIG.17B

FIG. 17C FIG. 17D

S

(C) (D)

23



ATTENUATION FACTOR(vs.Offset)

FIG. 18

0.7

0S8

0.3

0.

EP 1 241 636 A2

g

l+~
i—-“-—CUlnM

e mQe =RINGOZMN
i CORE:OUZANUVNI/OZoNi

| o A RINGCUZ i CORE:A!

— @— -RINQA CORE:CuZnoNi

- —@ - - ANGA
CORE:BuZnNi/N/Cu2 nNi

F
1

.

4 kHz

100

EXCITATION
FREQUENCY [kHz]

1 6khz 2 5 OkHz

24

1000



EP 1 241 636 A2

g6l bl

Vo6l Ul

1
A 00 - EQ) \ A001 €0
A08Z L EY)  SWEOL W AD00L WD AD0T ) A0S L fY)  Swpl W A001 W) A 001 1Y)
il - TS N Yﬁ.ﬁ\ /J
\ - / \ \/A,\\ \M J)V&ﬂ
\ ZHY9L N ]
— J L e TR e = xy/( -

o gy M ML

25



EP 1 241 636 A2

d0¢ 94

AOBZ LB SUll W A0 W)

A 001

A 001

£4]
)

(Se—

ZH0S¢

v0cZ 9l

AO8Z e SUPOL W A00L W)

A 001
A 001

£y
A

w
[
L

MOT S TIAT TYNDIS ONR

=

ZHAY

— ()
I
e

Al

/
L

26



dlLZ Dl | V1Z Dl

: A 001 - €4) ’ A 001 g4
A08Z L fY) Supsl W A 001 W) A 00T W AO8Z L EW  SWyol W AO0L  Y) AO0T 1Y)
BN . ZHPH0ST
/| LN T Ko TR RS O N
BN /) N

27

EP 1 241 636 A2

48 A 2Phy - //4/4




EP 1 241 636 A2

FIG. 22

28



EP 1 241 636 A2

FIG. 23

29



	bibliography
	description
	claims
	drawings

