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Medium processing device

A medium processing device comprising:

a front panel which is formed with an aperture where a
magnetic recording medium is inserted into or ejected
from and which partitions an outside of a device from an
inside of the device;

a magnetic head which is provided in the inside of the
device for writing or reading information in or from the
magnetic recording medium;

a shading filter which is provided in at least one part of
the front panel for shading visible light; and

a foreign matter detecting mechanism which is provided
on an inner side of the device with respect to the shading
filter for detecting a foreign matter that is attached to the
outside of the device.
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Description
FIELD OF THE INVENTION

[0001] The present invention may relate to a medium
processing device which is provided with a function for
preventing illegal reading (illegal reading preventing
function) from a magnetic card.

BACKGROUND OF THE INVENTION

[0002] A magnetic card reader which performs reading
and writing magnetic data from and on a magnetic card
is commonly mounted in an ATM or the like, which is, for
example, installed in a bank. The magnetic card reader
includes a card slot for inserting and ejecting a magnetic
card, a detector for detecting the magnetic card which
has been inserted from the card slot, a card introducing
passage on which the magnetic card inserted from the
card slot is guided to the inside of the magnetic card
reader, and a shutter for opening or closing the card in-
troducing passage.

[0003] First, auserinserts a tip end of a magnetic card
into the card slot. Then, the insertion of the magnetic card
is detected by the detector, and the shutter having closed
the card introducing passage is opened and, at the same
time, the magnetic card is taken into the inside of the
magnetic card reader by rollers provided in the card in-
troducing passage. In the magnetic card reader, the tak-
ing-in operation of a magnetic card is performed in this
manner.

[0004] Recently, a device which illegally reads infor-
mation recorded on a magnetic card has been becoming
a social problem. The illegal reading device is disposed
at the front (outside) of the card slot of the magnetic card
reader and provided with a magnetic head for illegally
reading information recorded on the magnetic card.
When a magnetic card is inserted into the card slot (a
pseudo-card slot) of the magnetic card reader on which
an illegal reading device is mounted, information record-
ed on the magnetic card is read by the magnetic head
without being perceived by a user.

[0005] Therefore, medium processing devices have
been developed which are provided with a function for
preventing illegal reading from a magnetic card. As an
example of such the medium processing devices, a mag-
netic card transaction device has been disclosed, for ex-
ample, in Japanese Patent Laid-Open No. 2001-67525.
The magnetic card transaction device disclosed in this
reference is provided with a reflecting type photo sensor
which detects a foreign matter (illegal reading device)
fitted to the vicinity of the card slot. The reflecting type
photo sensor is disposed on the inner side of a front panel
which partitions the outside from the inside of the device.
A light-transmitting hole for detecting a foreign matter is
formed on a front side of the reflecting type photo sensor
in the front panel.

[0006] When the magnetic card transaction device
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structured as described above is used, in the event that
a foreign matter is fitted to the vicinity of the card slot,
the light quantity of a light beam, which is emitted from
a light emitting body and is incident on the reflecting type
photo sensor through the light-transmitting hole, is varied
and thus the fitting of the foreign matter can be detected.
Therefore, in this case, an alarm signal is transmitted to
a host device, or a shutter that opens or closes a card
introducing passage has been kept closed, and thus il-
legal reading from a magnetic card can be prevented.
[0007] However, in the magnetic card transaction de-
vice disclosed in the above-mentioned reference, when
an illegal person who is going to attach a foreign matter
notices the light-transmitting hole, it is conceivable that
the person takes an action to suspend the illegal reading
preventing function, for example, by damaging the re-
flecting type photo sensor disposed in the inside of the
light-transmitting hole or causing unnecessary light beam
to be incident into the light-transmitting hole. Therefore,
in order to maintain the illegal reading preventing function
and improve the reliability of a magnetic card reader, it
is necessary to develop a technique with which the pres-
ence of the reflecting type photo sensor is difficult to be
recognized from the outside.

[0008] Further, in the conventional technique with
which the variation of the light quantity is detected with
the reflecting type photo sensor through the light-trans-
mitting hole as described above, an erroneous detection
due to external (outside) light such as sunlight or indoor
fluorescent lamps may occur depending on the environ-
ment where the magnetic card reader is installed.

OBJECT AND SUMMARY OF THE INVENTION

[0009] In view of the problems described above, an
embodiment of the presentinvention may advantageous-
ly provide a medium processing device in which a sensor
for detecting a foreign matter is set to be difficult to be
recognized from the outside to improve the illegal reading
preventing function and which is capable of improving
reliability by reducing an erroneous detection due to the
external light.

[0010] Thus, according to embodiments of the present
invention, there may be provided the following medium
processing devices.

[0011] (1) A medium processing device comprising a
front panel which is formed with an aperture where a
magnetic recording medium is inserted into or ejected
from and which partitions an outside of a device from an
inside of the device, a magnetic head which is provided
in the inside of the device for writing or reading informa-
tion in or from the magnetic recording medium, a shading
filter which is provided in at least one part of the front
panel for shading visible light, and a foreign matter de-
tecting mechanism which is provided on an inner side of
the device with respect to the shading filter for detecting
a foreign matter that is attached to the outside of the
device.



3 EP 1 847 971 A1 4

[0012] According to this embodiment, the medium
processing device includes a front panel formed with an
aperture and partitioning the outside of a device from the
inside of the device, a magnetic head provided in the
inside of the device, a (visible light) shading filter provided
in at least one part of the front panel, and a foreign matter
detecting mechanism which is provided on an inner side
ofthe device with respect to the shadingfilter for detecting
a foreign matter that is attached to the outside of the
device. Therefore, since the shading filter is provided, it
is difficult that the foreign matter detecting mechanism is
visually confirmed from the outside.

[0013] Accordingly, the possibility that the foreign mat-
ter detecting mechanism is recognized from the outside
is reduced and the illegal reading preventing function (se-
curity performance) can be improved. Further, since the
shading filter is provided with a visible light blocking func-
tion, an erroneous detection in the foreign matter detect-
ing mechanism due to visible light can be reduced to
improve reliability.

[0014] In this specification, "shading visible light"
means that visible light is completely shaded and, in ad-
dition, that the visible light is partly shaded. In other
words, "shading" in this specification means that the
shading rate is less than 100% in addition that the shad-
ing rate is equal to 100%. Further; "foreign matter detect-
ing mechanism" may be structured with any means which
is capable of detecting a foreign matter that is attached
to the outer side of the device, and may utilize, for exam-
ple, a photo reflector, a microwave sensor, a metal de-
tection sensor or the like.

[0015] (2) The medium processing device according
to the above-mentioned [0012] (1), wherein the foreign
matter detecting mechanism comprises a light emitting
body for emitting invisible light and a light receiving sen-
sor for receiving the invisible light, and the shading filter
transmits the invisible light.

[0016] According to this embodiment, the foreign mat-
ter detecting mechanism comprises a light emitting body
(lightemitting element) for emitting invisible light (infrared
light, for example) and a light receiving sensor (light re-
ceiving element) for receiving the invisible light, and the
shading filter transmits the invisible light. Therefore, it
can be detected that a foreign matter is attached by
means of that, when the light emitting body is turned on,
the variation of the light quantity received by the light
receiving sensor is detected. In addition, it becomes dif-
ficult by using the shading filter that the light emitting body
and the light receiving sensor are visually confirmed from
the outside. Accordingly, the illegal reading preventing
function (security performance) can be improved.
[0017] (3) The medium processing device according
to the above-mentioned [0016] (2), wherein the invisible
light is infrared light.

[0018] According to this embodiment, the invisible light
is infrared light. Therefore, for example, with the use of
a widely spread infrared LED, the illegal reading prevent-
ing function can be simply improved at a low cost.
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[0019] (4) The medium processing device according
to the above-mentioned [0018] (3), wherein the foreign
matter detecting mechanism comprises a light emission
control section for controlling the light emitting body and
a comparing section for comparing an emitted light from
the light emitting body with a received light in the light
receiving sensor.

[0020] According to this embodiment, the foreign mat-
ter detecting mechanism comprises a light emission con-
trol section for controlling the light emitting body and a
comparing section for comparing an emitted light from
the light emitting body with a received light in the light
receiving sensor. Therefore, when the light emitting body
is turned on (light is emitted) by the light emission control
section, a characteristic difference between the emitted
light from the light emitting body and the received light in
the light receiving sensor (for example, a difference of
the light quantities, a difference of the time periods of the
lights or a difference of the timings of the lights) can be
detected by the comparing section. Accordingly, the for-
eign matter can be accurately detected.

[0021] (5) The medium processing device according
to the above-mentioned [0016] (2), the light emitting body
in the foreign matter detecting mechanism is turned on
an off flickeringly at random or pseudo-random time in-
tervals and, when the light receiving sensor receives the
invisible light at time intervals that coincide with the time
intervals of the emitted light from the light emitting body,
itis judged that a foreign matter is attached to the outside
of the front panel.

[0022] According to this embodiment, the light emitting
body in the foreign matter detecting mechanismis turned
on and off flickeringly at random or pseudo-random time
intervals and, when the light receiving sensor receives
the invisible light at time intervals that coincide with the
time intervals of the emitted light from the light emitting
body, it is judged that a foreign matter is attached to the
outside of the front panel. Therefore, the attachment of
a foreign matter can be accurately detected. In other
words, when the light receiving sensor receives the in-
visible light depending on the artificial timing of the emit-
ted light from the light emitting body, which is flickeringly
turned on or off at random or pseudo-random time inter-
vals, itis judged that the possibility that the received light
is natural light such as sunlight is extremely low and thus
it can be accurately determined that a foreign matter is
attached.

[0023] (6) The medium processing device according
to the above-mentioned [0016] (2), light is emitted from
the light emitting body in the foreign matter detecting
mechanism at the timing of turning on a power source of
the device, and when an output of received light in the
light receiving sensor is not more than a specified value,
it is judged that abnormality occurs in the foreign matter
detecting mechanism.

[0024] According to this embodiment, light is emitted
from the light emitting body in the foreign matter detecting
mechanism at the timing of turning on a power source of
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the device, and, for example, the emitted light is reflected
by a coverdisposed in front of the foreign matter detecting
mechanism and, when an output of received light in the
light receiving sensor is not more than a specified value,
it is judged that abnormality occurs in the foreign matter
detecting mechanism. Therefore, a failure diagnosis for
the sensor can be performed at the time when the power
source of the device is turned on. In other words, the
medium processing device in accordance with this em-
bodiment is provided with a self-diagnosis function for
failure.

[0025] (7) The medium processing device according
to the above mentioned [0012] (1), wherein the shading
filter transmits invisible light, the foreign matter detecting
mechanism comprises a light receiving sensor for receiv-
ing the invisible light, and a light emitting body for emitting
invisible light is provided in the outside of the device.
[0026] According to this embodiment, the foreign mat-
ter detecting mechanism comprises a light receiving sen-
sor for receiving the invisible light and a light emitting
body for emitting invisible light is provided in the outside
of the device. Therefore, the exchange of the light emit-
ting body can be easily performed and thus versatility is
enhanced. Further, the light emitting body provided in
the outside of the device is effectively utilized and only
the light receiving sensor is provided in the inside of the
device, and thus cost can be reduced.

[0027] (8) The medium processing device according
to the above-mentioned [0012] (1), wherein the foreign
matter detecting mechanism performs detection for a for-
eign matter in a waiting state for insertion of the magnetic
recording medium or at a time when the insertion of the
magnetic recording medium is detected.

[0028] According to this embodiment, the foreign mat-
ter detecting mechanism performs detection for a foreign
matter in a waiting state for insertion of the magnetic re-
cording medium or at a time when the insertion of the
magnetic recording medium is detected. Therefore, the
detection for a foreign matter is performed, for example,
whenever a card is used in the medium processing device
and thus the illegal reading preventing function (security
performance) can be improved.

[0029] (9) The medium processing device according
to the above mentioned [0012] (1), wherein the magnetic
recording medium is a card having a magnetic stripe, and
a detection region of the foreign matter detecting mech-
anism is set to be a region which faces a passage of the
magnetic stripe of the card.

[0030] According tothis embodiment, the detection re-
gion of the foreign matter detecting mechanism is set to
be a region which faces a passage of the magnetic stripe
that is provided on a surface of the magnetic recording
medium (magnetic card). Therefore, the accuracy of the
illegal reading preventing function can be enhanced. In
other words, in a magnetic card that has been commonly
used, the position of the magnetic stripe of a magnetic
card is determined by the technical standard, and thus a
foreign matter is assumed to be attached to the vicinity
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of the passage of the magnetic stripe of a magnetic card.
Accordingly, the region that faces the passage of the
magnetic stripe of a magnetic card is set to be a detection
region for the foreign matter detecting mechanism to ac-
curately detect the attachment of a foreign matter.
[0031] (10) The medium processing device according
to the above-mentioned [0012] (1), wherein a warning is
notified to a user or to a host device or a processing to
the magnetic recording medium is suspended when the
foreign matter detecting mechanism detects the foreign
matter.

[0032] According to this embodiment, a warning is no-
tified to a user or to a host device or a processing to the
magnetic recording medium is suspended when the for-
eign matter detecting mechanism detects the foreign
matter. Therefore, it can be prevented information re-
corded in a magnetic recording medium from being read
out by a foreign matter in advance, and thus the illegal
reading preventing function can be improved.

[0033] According to the medium processing device in
accordance with the present invention, since the sensor
for detecting a foreign matter is difficult to be recognized
from the outside, the illegal reading preventing function
can be improved. Further, an erroneous detection due
to external light is reduced to enhance the reliability for
the detection of a foreign matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Fig. 1(a) is a perspective view showing a me-
chanical structure of a card reader in accordance with an
embodiment of the present invention. Figs. 1(b) through
1(d) are explanatory side views showing different shapes
of an opening portion in the card reader and mounting
positions of a photo reflector.

[0035] Fig. 2(a) is a front view showing the card reader
shown in Fig. 1(a) which is viewed from the front side
and Fig. 2(b) is its plan view which is viewed from above.
[0036] Fig. 3 is a longitudinal sectional view showing
the card reader shown in Fig. 1(a) which is longitudinally
cut so as to include a shading filter and a skimmer.
[0037] Fig. 4 is a perspective view showing a state
where a shading filter is fitted to the card reader shown
in Fig. 1(a).

[0038] Figs.5(a)and 5(b) are perspective views show-
ing other arrangements of a shading filter.

[0039] Fig. 6 is a block diagram showing an electrical
circuit relating to a photo reflector.

[0040] Fig. 7 is a flow chart showing a flow that detects
a foreign matter.

[0041] Figs. 8(a) through 8(d) are waveform diagrams
showing sensor outputs of photo reflectors which are de-
tected in a CPU when a foreign matter is detected.
[0042] Figs. 9(a) through 9(c) are waveform diagrams
showing states where a slice level is updated.

[0043] Fig. 10 is a flow chart showing a flow of infor-
mation processing when a slice level is updated.
[0044] Fig. 11is an explanatory schematic view show-
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ing an outline on the failure diagnosis of a photo reflector.
[0045] Fig. 12 is a flow chart showing a flow of infor-
mation processing when a failure diagnosis of a photo
reflector is performed.

[0046] Fig. 13 is a perspective view showing a state
where a photo reflector is mounted on a DIP type of a
card reader.

[0047] Fig. 14 is a perspective view showing a state
where a photo reflector is mounted on a swipe type of a
card reader.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0048] An embodiment of the present invention will be
described below with reference to the accompanying
drawings.

[0049] Fig. 1(a) is a perspective view showing a me-
chanical structure of a card reader 1 in accordance with
an embodiment of the present invention. Fig. 2(a) is a
front view showing the card reader 1 shown in Fig. 1(a)
that is viewed from the front side and Fig. 2(b) is its plan
view that is viewed from above. In this embodiment, a
card reader is used as a medium processing device, but
the present invention is not limited to a card reader. Fig.
1(a) and Figs. 2(a) and 2(b) illustrate the front portion of
the card reader 1.

[0050] In Fig. 1(a), the card reader 1 is provided with
a front panel 10 in which an opening 10a for inserting or
ejecting a magnetic card is formed and which partitions
the outside from the inside of a device. In the perspective
view in Fig. 1(a), since a device case is removed, the
inside of the device is visible. However, since the device
case is commonly attached, the inside of the front panel
10 in the device is invisible. The opening 10a functions
as a card slot for inserting and ejecting a magnetic card.
[0051] Any arranging area, shape, size and the like of
the front panel 10 may be utilized when the front panel
10 partitions the inside of the device from the outside and
is capable of permitting the insertion and the ejection of
a magnetic card into and from the opening 10a. For ex-
ample, an opening portion including the opening 10a
(slot) may be formed, as shown in Fig. 1(b), to be the
same shape as that shown in Fig. 1(a), or the opening
portion may be formed in a flat face shape as shown in
Fig. 1(c). Further, a photo reflector 50 (see Fig. 3) de-
scribed below is preferably positioned near the opening
(see the photo reflector 50 at a middle position in Fig. 1
(d)) but the photo reflector 50 may be positioned apart
from the opening, for example, at the upper or the lower
position as shown in Fig. 1(d).

[0052] A magnetic head for writing or reading informa-
tion on or from a magnetic card is provided in the inside
of the device. A magnetic head, which is invisible in Fig.
1(a) or Figs. 2(a) and 2(b), is disposed under a feeding
roller 11 through a feeding passage. The writing or read-
ing of information is performed by the magnetic head that
contacts with and slides on a magnetic stripe of the mag-
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netic card. The magnetic head includes, for example, a
magnetic core which is disposed so as to sandwich a gap
(spacer), a winding coil for writing which is wound around
the magnetic core, a winding coil for reading which is
wound around the magnetic core, and a case which hous-
es the magnetic core, the winding coil for writing and the
winding coil for reading.

[0053] Whenamagnetic cardis inserted into the open-
ing 10a, a width detection switch 15 (see Fig. 2(b)) for
detecting alength in a widthwise direction of the magnetic
card is turned "ON". Then, a shutter solenoid 12 (see Fig.
2(a)) is actuated to open a shutter 18 that has closed the
feeding passage (see Fig. 3) and, as a result, a shutter
opening and closing switch 14 (see Fig. 2(a)) is tuned
"ON". Then, the rotating operation of a take-in roller 16
(see Fig. 2(b)) arranged in the feeding passage is started
to take the magnetic card into the inside of the card reader
1. In this manner, the taking-in operation of the magnetic
card is performed in the card reader 1.

[0054] As an example, it is supposed that, as shown
in Fig. 1(a), an illegal device (skimmer) 20 for illegally
reading information which is recorded on a magnetic card
is attached on the front side of the front panel 10 of the
card reader 1. In the card reader 1 in accordance with
this embodiment, a photo reflector 50 (see Fig. 3) de-
scribed below is provided as an example of a foreign
matter detecting means for detecting the skimmer 20 be-
ing attached. Further, in order that the photo reflector 50
is difficult to be visible from the outside, as shown in Fig.
1(a) and Fig. 2(a), a shading filter 13 for shading visible
lightis arranged in a part of the front panel 10. Positional
relationship between the photo reflector 50 and the shad-
ing filter 13 is described in detail with reference to Fig. 3.
[0055] Fig. 3 is a longitudinal sectional view showing
the cardreader 1 shownin Fig. 1(a) which is longitudinally
cut so as to include the shading filter 13 and the skimmer
20.InFig. 1(a) and Figs. 2(a) and 2(b), the width detection
switch 15 is used as a trigger for opening or closing the
shutter 18. However, in Fig. 3, a pre-head 17 (magnetic
head) for checking whether information (magnetic data)
is present in a magnetic card or not in advance is further
used as the trigger. For example, when a new card or
the like on which magnetic data will be written from now
on is inserted, the pre-head 17 recognizes the card as a
card on which magnetic data is not present and thus
transactions may be prohibited. Therefore, in this em-
bodiment, both the width detection switch 15 and the pre-
head 17 are used.

[0056] AsshowninFig. 3, askimmer 20 havingamag-
netic head 21 for illegally reading information recorded
in a magnetic card is mounted on the front side of the
front panel 10 of the card reader 1 (left side in Fig. 3).
The position of a magnetic stripe on the surface of a mag-
netic card is determined by the ISO specification (stand-
ard) and thus the position where the skimmer 20 is at-
tached can be estimated by taking into consideration of
the height of the card feeding passage.

[0057] Therefore, a photo reflector 50 for detecting the
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skimmer 20 is disposed at a position shown in Fig. 3. In
other words, the detection region by the photo reflector
50 is set to be a region where the photo reflector 50 faces
a passing route of the magnetic stripe of a card. In this
case, it is preferable that the disposed position of the
photo reflector 50 is at the front of the pre-head 17. Fur-
ther, for example, a combination of a photo-diode (photo-
transistor) and an LED may be used as another foreign
matter detecting means. However, in an embodiment,
the photo reflector 50 is used as a foreign matter detect-
ing means and thus mounting space can be reduced. In
accordance with an embodiment, an LED light source of
the photo reflector 50 is preferably an infrared LED. When
an infrared LED is used, an illegal person may not rec-
ognize the photo reflector 50 that emits a light for detec-
tion. Further, a coating for blocking a light with a wave-
length other than the infrared light may be applied to a
light receiving sensor 50b of the photo reflector 50 (see
Fig. 6 described below). According to the structure de-
scribed above, a light other than the infrared light which
is incident on the light receiving sensor 50b from the out-
side can be prevented.

[0058] A shading filter 13 for blocking visible light and
transmitting infrared light is disposed in front of the photo
reflector 50. Specifically, as shown in Fig. 4, the shading
filter 13 is separately fitted to the front panel 10 as one
part of the front panel 10 (see the arrow "X" in Fig. 4).
Fig. 4 is a perspective view showing a state where the
shading filter 13 is fitted to the card reader shown in Fig.
1(a).

[0059] In accordance with an embodiment, the shad-
ing filter 13 is provided as one part of the front panel 10
but may be, for example, provided in the entire lower
portion (spread portion or throat portion) which forms one
part of the opening 10a in the front panel 10 as shown in
Figs. 5(a) and 5(b). Figs. 5(a) and 5(b) are perspective
views showing other arrangements of a shading filter. As
showninFig. 5(a), when the entire lower portion is formed
with the shading filter 13, an illegal person cannot rec-
ognize which portion is formed with a shading filter (see
Fig. 5 (b)) when the shading filter 13 is mounted on the
front panel 10 (see the arrow "Y" in Fig. 5(a)). In this
manner, the security can be improved.

[0060] As described above, according to the mechan-
ical structure of the card reader 1 shown in Fig. 1(a)
through Figs. 5(a) and 5(b), it is difficult to visually confirm
the photo reflector 50 from the outside by the shading
filter 13. Therefore, the possibility of recognizing the ex-
istence of the photo reflector 50 from the outside is re-
duced and thus the illegal reading preventing function
(security) can be improved. Next, an electrical structure
for operating the photo reflector 50 in the card reader 1
will be described in detail below.

[0061] Fig. 6 is a block diagram showing an electrical
circuit relating to the photo reflector 50. An LED on/off
control circuit 51, an A/D converter circuit 53 and a CPU
54 are disposed on a control board (not shown) in the
card reader 1 and other electrical elements are disposed
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on asensor circuit board 60 shown in Fig. 3. Alternatively,
for example, an operational amplifier OP in Fig. 6 may
be disposed on the above-mentioned control board and
the electrical arrangement may be adequately modified.
[0062] In Fig. 6, the photo reflector 50 is structured of
a light emitting body 50a which emits infrared light and
alightreceiving sensor 50b for receiving the infrared light.
A cathode of the light emitting body 50a is connected
with a collector terminal of a transistor T R4. A control
signal from the LED on/off control circuit 51 is inputted
to a base terminal of the transistor T R 4 through a base
resistor R 4 A pull-down resistor R, is connected be-
tween the base terminal and an emitter terminal of the
transistor T R, for preventing the input to the transistor
T R4 from being in an opened state and the emitter ter-
minal of the transistor T R 4 is connected to the earth.
Further, an anode of the light emitting body 50a is con-
nected with a power source 52 through aloadresistor R 3.
[0063] Ananode of a light receiving sensor 50b is con-
nected to the earth and a cathode of the light receiving
sensor 50b is connected with an inverting input terminal
of the operational amplifier OP. A non-inverting input ter-
minal of the operational amplifier OP is connected to the
earth. Further, a parallel circuit comprised of a feedback
resistor R 4 and a capacitor C is connected between the
inverting input terminal and an output terminal of the op-
erational amplifier OP. A sensor output from the opera-
tional amplifier OP is passed through the A/D converter
circuit 53 to be digitized and inputted to the CPU 54.
[0064] The LED on/off control circuit 51 functions as
an example of a light emission control section which con-
trols the emission of light from the light emitting body 50a.
The CPU 54 functions as an example of a comparing
section which compares the received light in the light
receiving sensor 50b with the emitted light from the light
emitting body 50a.

[0065] A flow for detecting a foreign matter by using
the photo reflector 50 will be described in detail below
with reference to Fig. 7 and Figs. 8(a) through 8(d) on
the basis of the electrical structure described above. Fig.
7 is a flow chart showing the flow for detecting a foreign
matter. Figs. 8(a) through 8(d) are waveform diagrams
showing sensor outputs of the photo reflector 50 which
are detected in the CPU 54 when a foreign matter is to
be detected. Fig. 8(a) is a waveform diagram when a
skimmer 20 is attached, Fig. 8(b) is a waveform diagram
when a skimmer 20 is not attached, Fig. 8(c) is a wave-
form diagram when an erroneous detection is occurred
by external light, and Fig. 8(d) is a waveform diagram
when external light is present but an erroneous detection
is not occurred. First, a case when a skimmer 20 is at-
tached will be described below.

[0066] InFig. 7, atfirst, a count-up of a variable show-
ing a detection number of times is performed (step S1).
More specifically, the LED on/off control circuit 51 counts
up (increment) a variable "Nd" by one in a memory region
such as amemory (RAM or the like) arrangedin the inside
of the LED on/off control circuit 51. In this manner, "1" is
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substituted for the variable "Nd" whose initial value is "0".
[0067] Next, the LED on/off control circuit 51 performs
an LED lighting (turn on) processing after having waited
with an indefinite (irregular) interval (step S2). More spe-
cifically, the LED on/off control circuit 51 has determined
a plurality of random time intervals (intervals of T 4 sec-
ond, T , second, T 3 second, T 4 second, ... ) in advance
by using, for example, a random number generator pro-
vided in the inside of the LED on/off control circuit 51 and
stored them in the memory. Then, the LED on/off control
circuit 51 waits until a first time interval (the interval of T,
second) determined above has passed. After that, when
itis judged that the first time interval has passed, a control
signal (ON signal) is transmitted to the transistor T R, to
turn on the transistor T R, and a collector current is sup-
plied to the light emitting element 50a. Therefore, the
light emitting body 50a is turned on or lighted (step S3).
[0068] Next, a count-up of a variable "Non" which
means the lighting number of times of the LED is per-
formed (step S4). More specifically, similarly to the step
S1, a count-up of the variable "Non" is performed in a
memory region of a memory provided in the inside of the
LED on/off control circuit 51. In this manner, "1" is sub-
stituted for the variable "Non" whose initial value is "0".

[0069] Next, the measurement of the output of the light
receiving sensor 50b is performed (step S5). More spe-
cifically, when the LED is turned on by the LED on/off
control circuit 51, the CPU 54 detects a sensor output
(digital data) of the photo reflector 50 which is obtained
through the operational amplifier OP and the A/D con-
verter circuit 53.

[0070] Next, it is judged whether the sensor output
(output level) which is measured in the step S5is not less
than a predetermined slice level (predetermined voltage)
or not (step S6). More specifically, the CPU 54 judges
whether the sensor output is not less than the predeter-
mined slice level or not.

[0071] As described above, when the skimmer 20 is
attached, the result of "YES" is obtained by the process-
ing of the step S6. In other words, as shown in Fig. 8(a),
the CPU 54 detects a sensor output from the photo re-
flector 50 (see the arrow "A" in the drawing) immediately
after the LED is first lighted (ON). In this case, a reflected
light is occurred by the skimmer 20 and thus it is judged
that the sensor output is not less than the predetermined
slice level and the Result of "YES" is obtained by the
processing of the step S6.

[0072] Next, after the LED on/off control circuit 51 has
waited with an indefinite interval (step S10), the LED
on/off control circuit 51 performs an LED turning-off
processing (step S11). More specifically, the LED on/off
control circuit 51 waits until the time interval T , has
passed and then, when it is judged that the time interval
T , has passed, the transmission of the control signal to
the transistor T R, is stopped (in other words, an OFF
signal is transmitted). As a result, the transistor T Ry is
turned off and thus a collector current is not supplied to
the light emitting body 50a to cause the light emitting
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body 50a to be turned off (step S11).

[0073] Next, similarly to the step S4 and the step S5,
a count-up of a variable "Noff" that means the turning-off
number of times of the LED is performed (step S12) and
the measurement of the output of the light receiving sen-
sor 50b is performed (step S13). Then, itis judged wheth-
er the sensor output (output level) which is measured in
the step S13 is not more than a predetermined slice level
(predetermined voltage) or not (step S14). More specif-
ically, the CPU 54 judges whether the sensor output is
not more than the predetermined slice level or not.
[0074] As described above, when the skimmer 20 is
attached, the result of "YES" is obtained by the process-
ing of the step S14. In other words, as shown in Fig. 8
(a), the CPU 54 detects the sensor output of the photo
reflector 50 (see the arrow "B" in Fig. 8(a)) immediately
after that the LED is first turned off (OFF). In this case,
the reflected light from the skimmer 20 does not occur
and, in Fig. 8(a), it is assumed that a level shift due to
external light is not occurred, in other words, the entire
sensor output is not increased by a constant value by the
external light. Therefore, it is judged that the sensor out-
putis not more than a predetermined slice level and thus
the result of "YES" is obtained by the processing of the
step S14. A countermeasure to the level shift due to the
external light will be described below with reference to
Fig. 9.

[0075] Next, it is judged whether the variable "Nd"
which means the detected number of times is not less
than a predetermined specified value or not (step S18).
More specifically, the LED on/off control circuit 51 judges
whether the variable Nd (current value is "1") is not less
than the predetermined specified value or not. In accord-
ance with an embodiment shown in Fig. 7, the predeter-
mined specified value is "4" and thus the first processing
of the step S18 results in "NO" and the processing is
returned to the step S1. After that, the processing of the
step S1 through the step S6, the step S10 through the
step S14, and the step S18 is repeated three times in
total. The measurements of the sensor output in the step
S5 and the step S13 are performed as shown in Fig. 8
(a) such that the arrow "A" and the arrow "B" show the
first measurements, the arrow "C" and the arrow "D" show
the second measurements, the arrow "E" and the arrow
"F" show the third measurements, and the arrow "G" and
the arrow "H" show the fourth measurements.

[0076] When the fourth measurement has finished and
the processing of the step S18 results in "YES" (when
the variable "Nd" showing the detected number of times
is"4"), the CPU 54 judges that the skimmer 20 is attached
in the card reader 1 (step S19). In this manner, it is de-
tected that the skimmer 20 is attached.

[0077] Whenthe skimmer 20 is detected to be attached
in the card reader 1, in accordance with an embodiment,
a warning is transmitted to its host device (ATM or the
like). Further, the CPU 54 and the LED on/off control
circuit 51 are transmitted and received information to and
from each other and are capable of communicating data
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required to detect a foreign matter with each other. In the
flow chart shown in Fig. 7, it is judged each time whether
the sensor output of the photo reflector 50 is not less than
(or not more than) the predetermined slice level or not
(see the step S6 and the step S14). However, for exam-
ple, a memory (RAM or the like) may be connected with
the CPU 54 and, after the data has been accumulated in
the memory, the data may be collectively judged later.
[0078] Next, a case where the skimmer 20 is not at-
tached will be described below with reference to Fig. 7
and Fig. 8(b). The details of the processing of the step
S1 through the step S6 and the step S10 through the
step S14 are similar to the above-mentioned description
and thus their description is omitted.

[0079] In Fig. 7, firstly, the processing of the step S1
through the step S5 is performed. Then, since the skim-
mer 20 is not attached in the card reader, the result of
"NQO" is obtained by the processing of the step S6. In
other words, as shown in Fig. 8(b), the CPU 54 detects
the sensor output of the photo reflector 50 (see the arrow
"A"in the drawing) immediately after that the LED is light-
ed (turned ON) first. However, in this case, since there
is no reflected light from the skimmer 20, it is judged that
the sensor output is not more than a predetermined slice
level and the result of "NO" is obtained by the processing
of the step S6.

[0080] Next, it is judged whether the variable "Non"
showing the lighting number of times of the LED is not
less than the predetermined specified value or not (step
S7). More specifically, the LED on/off control circuit 51
judges whether the variable "Non" (current value is "1")
is not less than the predetermined specified value or not.
In accordance with an embodiment shown in Fig. 7, since
the predetermined specified value is "4", the first process-
ing of the step S7 indicates "NO" and, after the light emit-
ting element 50a is turned off (step S9), the process is
returned to the step S2.

[0081] Afterthat, the processing of the step S2 through
the step S6 is repeated three times in total. The meas-
urements of the sensor output in the step S5 are per-
formed as shown in Fig. 8(b) such that the arrow "A"
shows the first measurement, the arrow "B" shows the
second measurement, the arrow "C" shows the third
measurement, and the arrow "D" shows the fourth meas-
urement.

[0082] When the fourth measurement has finished and
the processing of the step S7 indicates "YES" (when the
variable "Non" showing the lighting number of times of
the LED is "4"), the CPU 54 judges that the skimmer 20
is not attached in the card reader 1 (step S8). In this
manner, it is detected that no skimmer 20 is attached.
[0083] Next, a case where an erroneous detection oc-
curs due to external’(outside) light will be described be-
low with reference to Fig. 7 and Fig. 8(c). This erroneous
detection occurs when the time interval is not indefinite
interval but a periodical interval. In other words, in the
LED on/off control circuit 51, a periodical time interval
(intervals of T4 second, T, second, T, second, ...) is de-
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termined.

[0084] As shown in the upper diagram in Fig. 8(c),
when a pulse-shaped light is incident on the light receiv-
ing sensor 50b from the outside (or from a gap space
between the front panel and the shading filter 13), an
erroneous detection may occur by performing the proc-
ess shown in Fig. 7.

[0085] More specifically, as shown in the lower dia-
gram in Fig. 8(c), the sensor output of the photo reflector
50 varies in a pulse-shaped manner by the external light
shown in the upper diagram in Fig. 8(c). Therefore, as
shown in the middle diagram in Fig. 8(c), the CPU 54
detects the sensor output of the photo reflector 50 (see
the arrow "A" in the drawing) immediately after that the
LED is lighted (turned ON) first (the first step S3 in Fig.
7). In this case, it is judged that the sensor output is not
less than a predetermined slice level due to the pulse-
shaped external light and thus the result of "YES" is ob-
tained by the processing of the step S6. After that, in Fig.
8(c), the CPU 54 detects the sensor output of the photo
reflector 50 (see the arrow "B" in the drawing) immedi-
ately after that the LED is turned off (OFF) first. In this
case, the pulse-shaped external light is also in an off
state (see the upper diagram in Fig. 8(c)) and a level shift
due to the external light does not occur in Fig. 8(c), and
thus it is judged that the sensor output is not more than
the predetermined slice level and the result of "YES" is
obtained by the processing of the step S14. Afterwards,
similarly to the case described with reference to Fig. 8
(a), the measurements of the sensor output in the step
S5 and the step S13 are performed such that the arrow
"A" and the arrow "B" show the first measurements, the
arrow "C" and the arrow "D" show the second measure-
ments, the arrow "E" and the arrow "F" show the third
measurements, and the arrow "G" and the arrow "H"
show the fourth measurements.

[0086] As described above, in Fig. 8(c), although a
skimmer 20 is not attached to the card reader 1, an er-
roneous detection that the skimmer 20 is attached is ob-
tained similarly to the case in Fig. 8(a). Therefore, in ac-
cordance with an embodiment, as shown in Fig. 8(d), a
plurality of random time intervals (intervals of T, second,
T, second, T 3 second, T 4 second, ... ) is used. As a
result, the erroneous detection that occurs in the case
shown in Fig. 8(c) is avoided.

[0087] More specifically described, as shown in the up-
per diagram in Fig. 8(d), it is assumed that, for example,
apulse-shaped lightis incident on the light receiving sen-
sor 50b from the outside (or from a gap space between
the front panel and the shading filter 13). At the time of
the first measurements for the sensor output, in other
words, when the first processing of the step S5 and the
step S13 in Fig. 7 (see the arrow "A" and the arrow "B"
in Fig. 8(d)) are performed, the sensor outputs are re-
spectively not less than a predetermined slice level or
not more than a predetermined slice level and thus the
process is returned to the step S1.

[0088] However, at the time of the second measure-
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ment for the sensor output, in other words, when the sec-
ond processing of the step S5 and the S13 in Fig. 7 are
performed, both measured sensor outputs (see the arrow
"C" and the arrow "D" shown in Fig. 8(d)) are not less
than the predetermined slice level (see the arrow "D"
shown in Fig. 8(d)). As a result, since the result of "NO"
is obtained by the second processing of the step S14,
after the second processing of the step S14, the process-
ing of the step S15 is performed instead of performing
the processing of the step S18.

[0089] Therefore, for example, when a specified value
relating to the variable "Noff" showing the lighting number
of times of LED is determined to be "1", the processing
of the step S16 is performed and thus a correct detection
that a skimmer 20 is not attached can be performed. In
accordance with an embodiment, the specified value is
set to be "1" but the specified value may be "2" or more.
[0090] Asdescribed above, in accordance with an em-
bodiment shown in Fig. 7 and Figs. 8(a) through 8(d), it
can be accurately judged whether a skimmer 20 is at-
tached to the card reader 1 or not. Especially, as de-
scribed with reference to Fig. 8(d), while the light emitting
body 50a is turned on or emits light flickeringly at random
(or pseudo-random) time intervals and, when the light
receiving sensor 50b receives invisible light at the time
interval coinciding with the flickering light emission of the
light emitting body 50a, it is judged that a foreign matter
is attached to the outside of the front panel. Therefore,
even when a periodical pulse-shaped external light is in-
cident on the light receiving sensor 50b, a foreign matter
can be accurately detected.

[0091] Next, a case will be described below in which
an equal continuous level (steady state) light such as sun
light is incident from the outside, for example, from a gap
space between the shading filter 13 and the front panel,
and in which a skimmer 20 is attached. In this case, the
level of the sensor output of the photo reflector 50 is shift-
ed as a whole by the amount of the external light, in other
words, the entire sensor output is increased with a con-
stant value by the external light. Therefore, the output
measurement of light receiving sensor 50b (step S13 in
Fig. 7) at the time of turning off the light of the LED may
not be correctly performed. Therefore, in the step S6 and
the step S14 in Fig. 7, it is preferable that an updating
process, by which the specified slice level thatis a judging
reference is changed, is performed.

[0092] Figs. 9(a) through 9(c) are waveform diagrams
showing states where the slice level is updated. Espe-
cially, Fig. 9(a) is a waveform diagram showing the light-
ing (turned ON) timing of the light emitting body 50a, Fig.
9(b) is a waveform diagram before the slice level is up-
dated, and Fig. 9 (c) is a waveform diagram after the slice
level is updated. Further, Fig. 10 is a flow chart showing
the flow of information processing when a slice level is
updated.

[0093] InFig.7andFig.9(b), atthe time offirst process-
ing (output measurements) of the step S5 and the step
S13in Fig. 7 (see the arrow "A" and the arrow "B" shown
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in Fig. 9(b)), at the position of the arrow "A", the sensor
output is larger than the specified slice level (slice level
"P") but, at the position of the arrow "B", the sensor output
is not less than the specified slice level (slice level "Q")
because of the level shift due to the external light (see
Fig. 9(b)). Therefore, in the former case, the processing
of the step S10 is performed after the judgment process-
ing of the step S6 (step S6: YES) but, in the latter case,
the processing of the step S15 is performed instead of
the step S18 after the judgment processing of the step
S14 (step S14: NO). After that, when the process from
the step S14 to the step S15 is repeated a specified
number of times, finally the judgment processing of the
step S15 becomes "YES" and thus it is judged that a
skimmer 20 is not attached in the card reader 1 (step
S16). However, this is an erroneous detection.

[0094] Therefore, aninformation processing (updating
processing of the specified slice level) shown in Fig. 10
is performed before "detection start" in the flow chart
shown in Fig. 7. Specifically, first, after the LED is turned
off (step S21), the output of a light receiving sensor is
measured (step S22).

[0095] Next,itisjudged whether the level of the sensor
output is a rewritable level or not (step S23). Specifically,
it is judged whether the level shift due to external light is
within a level, which is capable of being coped with by
updating of the slice level, or not. When the sensor output
is not in a level that is rewritable, in other words, when
the intensity of the external incident light is too large, it
is judged that a skimmer 20 is not attached and the de-
tection process is ended (step S24). On the other hand,
when the outputis in a level, which is rewritable, the slice
value (slice level) is updated (step S25).

[0096] Specifically, as shown in Fig. 9(c), at the timing
"O" before the output measurement in the light receiving
sensor 50b is performed, the slice level is updated.
Therefore, the slice level "P" (see Fig. 9(b)) which is to
be judged as "ON" is changed to the slice level "R" (see
Fig. 9(c)) and the slice level "Q" (see Fig. 9(b)) which is
to be judged as "OFF" is changed to the slice level "S"
(see Fig. 9(c)). As a result, in the waveform diagram be-
fore the slice level is updated, although the output meas-
urements at the points of the arrow "B", the arrow "D",
the arrow "F" and the arrow "H" are erroneous detections
("judgment NG") (see Fig. 9(b)), in the waveform diagram
after the slice level is updated, the output measurements
at the points of the arrow "B", the arrow "D", the arrow
"F" and the arrow "H" are correct detections ("judgment
OK") (see Fig. 9 (c)).

[0097] In this manner, since the output measurement
is performed (step S26 in Fig. 10) after the slice level has
been updated in a proper value (step S25 in Fig. 10), an
erroneous detection that it is judged due to the external
light, that a skimmer 20 is not attached although the skim-
mer 20 is attached in the card reader 1, can be prevented.
[0098] Fig. 11 is an explanatory schematic view show-
ing an outline on the failure diagnosis of a photo reflector.
[0099] In Fig. 11, a cover 30 (the shading filter 13 in
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Fig. 1) is disposed in the front of the light emitting body
(LED) 50a and the light receiving sensor (photo sensor)
50b. The cover 30 (the shading filter 13 in Fig. 1) is struc-
tured by using material that transmits infrared light but
the cover 30 slightly reflects the infrared light. Therefore,
a failure diagnosis can be performed by detecting the
reflected light with the light receiving sensor 50b.
[0100] Fig. 12 is a flow chart showing a flow of infor-
mation processing when the failure diagnosis of the photo
reflector is performed.

[0101] In Fig. 12, for example, at the time of turning on
the power supply of a device or at an irregular timing,
firstly the light emitting body (LED) 50a is turned on and
lighted (step S31). Immediately after that, the sensor out-
put of the light receiving sensor 50b is measured (step
S32). The measured value at this time is set to be "S1".
Next, the light emitting body 50a is turned off (step S33).
Immediately after that, the sensor output of the light re-
ceiving sensor 50b is measured (step S34). The meas-
ured value at this time is set to be "S0". In accordance
with an embodiment, similarly to the above-mentioned
embodiment, the LED on/off control circuit 51 performs
the control of the light emitting body in the step S31 and
the step S33 and the CPU 54 performs the output meas-
urement in the step S32 and the step S34.

[0102] After that, it is judged by the CPU 54 whether
the measured value (S1-S0) is not less than a specified
value or not. The subtraction processing of (S1 - S0) is
performed to cancel the adverse effect (level shift) of ex-
ternal light. When it is judged that the measured value is
not less than the specified value, the sensor output from
the light receiving sensor 50b is measured in a normal
manner depending on the on-and-off of the light emitting
body 50a and thus it is judged that the sensor is normal
and the self diagnosis is ended (step S37). On the other
hand, when it is judged that the measured value does
not reach the specified value, in other words, in the case
that the sensor output from the light receiving sensor 50b
is hardly changed even when the light emitting body 50a
is turned on or off, it is judged that the sensor failure
occurs and an alarm is transmitted to a host device (step
S36).

[0103] Asdescribed above, the light emitting body 50a
is turned on and lighted and, when the light receiving
output (sensor output) on the light receiving sensor 50b
is less than a specified value (step S35: NO), it is judged
that abnormality occurs in the light receiving sensor 50b.
Therefore, the card reader 1 can be provided with a self-
diagnosis function for failure of the light receiving sensor
50b.

[0104] Asdescribed with reference to Fig. 1(a) through
Fig. 12, in the card reader 1 in accordance with the em-
bodiment described above, the photo reflector 50 is dis-
posed in the inner side of the device with respect to the
shading filter 13, which is disposed at least one part of
the front panel 10, as a sensor for detecting a skimmer
20. Therefore, it is difficult that the photo reflector 50 is
visually confirmed from the outside and thus a function
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for preventing an illegal reading (security performance)
can be improved. Further, since the photo reflector 50 is
disposed so as to match with the position of the magnetic
head 21 provided in the skimmer 20 (see Fig. 3), the
detection accuracy for the skimmer 20 can be improved.
Further, since the infrared light is emitted from the photo
reflector 50, an illegal person cannot recognize the sen-
sor light by naked eyes and thus the sensor can be pre-
vented from being noticed by the illegal person. Further,
in the case that the entire lower part of the opening 10a
is formed with the shading filter 13, the sensor can be
further surely prevented from being noticed by the illegal
person. In addition, as described with reference to Fig.
7 through Fig. 10, adverse effects due to external light
(pulse-shaped external light or roughly equal and contin-
uous level of external light) can be prevented and, as
described with reference to Fig. 11 and Fig. 12, a self-
diagnosis function for failure can be obtained.

[0105] In the card reader 1 described above, the light
emitting body 50a is disposed in the inside of the device
(the inner side with respect to the shading filter 13). How-
ever, the light emitting body 50a may be disposed, for
example, on the outside of the device. In other words,
the shading filter 13 is structured so as to transmit invis-
ible light and the photo reflector 50 is structured so as to
be comprised of the light receiving sensor 50b which re-
ceives invisible light, and the light emitting body 50a
which emits invisible light may be disposed on the outside
ofthe device. According to the structure described above,
the light emitting body 50a can be easily exchanged while
the illegal reading preventing function is improved simi-
larly to the embodiment described above.

[0106] Further, in the card reader 1 described above,
the detection of a foreign matter is performed in a card
waiting state where a magnetic card will be inserted.
However, the detection of a foreign matter may be per-
formed whenever the insertion of a magnetic card is de-
tected. In this case, the detection of a foreign matter is
performed frequently and thus the security performance
can be improved.

[0107] Further, in the card reader 1 described above,
when the CPU 54 detects a foreign matter (skimmer 20),
a warning is notified to the host device. However, for ex-
ample, a warning that the information of a magnetic card
isillegally read may be notified to a user by using adisplay
(not shown) before the magnetic card is ejected, or a
processing in the magnetic card may be suspended. Al-
ternatively, for example, the shutter 18 may be kept to
be closed. According to the structure described above,
since a magnetic card is not completely inserted into the
cardreader 1, recorded information on the magnetic card
can be prevented from being completely read.

[0108] Further, the card reader 1 described above is
a motor-driven type of a card reader but, for example,
the present invention may be applied to a DIP type of a
card reader. Fig. 13 is a view showing a state where the
photo reflector 50 is mounted on a DIP type of a card
reader 1A. In this case, similarly to the card reader 1, the
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detection region of the photo reflector 50 is set to be a
region where the photo reflector 50 faces the passage
of the magnetic stripe of a magnetic card. In accordance
with an embodiment, the position of the photo reflector
50 is preferably disposed in front of a pre-head (see Fig.
13).

[0109] The photo reflector 50 may be mounted, for ex-
ample, on a swipe type of a card reader as well as a DIP
type of a card reader shown in Fig. 13. Fig. 14 is a view
showing a state where the photo reflector 50 is mounted
on a swipe type of a card reader. In this case, the photo
reflector 50 is disposed on an insertion side in a card
swipe direction and on the side on which a magnetic head
is mounted (see Fig. 14).

[0110] A medium processing device in accordance
with the present invention is effectively applicable to an
application for improving an illegal reading preventing
function and for reducing an erroneous detection due to
external light to enhance reliability.

Claims
1. A medium processing device comprising:

a front panel which is formed with an aperture
where a magnetic recording medium is inserted
into or ejected from and which partitions an out-
side of a device from an inside of the device;

a magnetic head which is provided in the inside
of the device for writing or reading information
in or from the magnetic recording medium;

a shading filter which is provided in at least one
part of the front panel for shading visible light;
and

a foreign matter detecting mechanism which is
provided on an inner side of the device with re-
spect to the shading filter for detecting a foreign
matter that is attached to the outside of the de-
vice.

2. The medium processing device according to claim
1, wherein the foreign matter detecting mechanism
comprises a light emitting body which emits invisible
light and a light receiving sensor which receives the
invisible light, and the shading filter transmits the in-
visible light.

3. The medium processing device according to claim
2, wherein the invisible light is infrared light.

4. The medium processing device according to claim
2, wherein the foreign matter detecting mechanism
comprises a light emission control section which con-
trols the light emitting body and a comparing section
which compares an emitted light from the light emit-
ting body with a received light in the light receiving
sensor.

10

15

20

25

30

35

40

45

50

55

11

5.

10.

20

The medium processing device according to claim
2, wherein the light emitting body in the foreign matter
detecting mechanism is emitted flickeringly at ran-
dom or pseudo-random time intervals and, when the
light receiving sensor receives the invisible light at
time intervals that coincide with time intervals of emit-
ting light from the light emitting body, it is judged that
a foreign matter is attached to the outside of the front
panel.

The medium processing device according to claim
2, wherein the invisible light is emitted from the light
emitting body in the foreign matter detecting mech-
anism at the time of turning on a power source of the
device and, when an output of received light in the
light receiving sensor is not more than a specified
value, it is judged that abnormality occurs in the for-
eign matter detecting mechanism.

The medium processing device according to claim
1, wherein the shading filter transmits invisible light,
the foreign matter detecting mechanism comprises
a light receiving sensor for receiving the invisible
light, and a light emitting body for emitting invisible
light is provided in the outside of the device.

The medium processing device according to claim
1, wherein the foreign matter detecting mechanism
performs detection for a foreign matter in a waiting
state for insertion of the magnetic recording medium
or at a time when the insertion of the magnetic re-
cording medium is detected.

The medium processing device according to claim
1, wherein the magnetic recording medium is a card
having a magnetic stripe, and a detection region of
the foreign matter detecting mechanism is set to be
a region which faces a passage of the magnetic
stripe of the card.

The medium processing device according to claim
1, wherein a warning is notified to a user or to a host
device, or a processing to the magnetic recording
medium is suspended, when the foreign matter de-
tecting mechanism detects the foreign matter.
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[Fig. 5]
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[Fig. 6]
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[Fig. 9]
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