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(54) Bill validator

(57)  Unit for detecting an insertion of a bill (PM) into
a bill passage (BP) in a bill validator includes at least one
light transmitting element (34) having a plurality of ports
(34a) arranged at one of opposed surfaces of the bill
passage (BP) and capable of emitting a light incident at
least on one light incident port (34a) among the plurality
of ports (34a) from at least one light emitting port (34a)
among the plurality of ports (34a), at least one light emit-
ting element (45) arranged at the other of the opposed
surfaces of the bill passage (BP) and capable of allowing
a light to enter the light incident port (34a) of the light
transmitting element (34) through the bill passage (BP),
and at least one light receiving element (46) arranged at
the other of the opposed surfaces of the bill passage (BP)
and capable of receiving the light emitted from the light
emitting port (34a) of the light transmitting element (34)
through the bill passage (BP).

Fig. 5
50 43 42 30 10 60

%

46 \\§
Y\ T 34a
g\ e
BP~ 34
N 34
5—N\ *-?“’?&C 340

1 ™34a
i~ 34b

| _-34a

46 \;§/ %\Zg« # 34d

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 895 481 A2 2

Description

[0001] The present invention relates to a bill validator
used for an automatic vending machine and the like.
[0002] The bill validator of this type includes means for
detecting an insertion of a bill into a bill passage. When
a bill insertion is detected by the means, the bill validator
identifies the authenticity of the bill by operating a bill
conveying unit and pulling the bill into a bill validation
area.

[0003] As the means for detecting the bill insertion, in
general, one optical switch or a plurality of optical switch-
esis used. One of the light emitting element and the light
receiving element which constitute the optical switch is
arranged at one of opposed surfaces of the bill passage,
and the other of the light emitting element and the light
receiving elementis arranged at the other of the opposed
surfaces of the bill passage.

[0004] However, when one ofthelight emitting element
and the light receiving element which make a pair is ar-
ranged at one of the opposed surfaces of the bill passage
and the other of the light emitting element and the light
receiving elementis arranged at the other of the opposed
surfaces of the bill passage, the work of installing one of
the light emitting element and the light receiving element
at one of the opposed surfaces of the bill passage and
the work of wiring, and the work of installing the other of
the light emitting element and the light receiving element
at the other of the opposed surfaces of the bill passage
and the work of wiring are necessary, and therefore, a
cost spent for these works is increased, and the cost is
reflected on the device price.

[0005] An object of the present invention is to provide
a bill validator which can simplify works of installing and
wiring a light emitting element and a light receiving ele-
ment included in means for detecting a bill insertion,
thereby to reduce a cost spent for these works.

[0006] To achieve this object, the bill validator includ-
ing means for detecting an insertion of a hill into a bill
passage, said means comprises: at least one light trans-
mitting element having a plurality of ports arranged at
one of opposed surfaces of the bill passage and capable
of emitting a light incident at least on one light incident
port among the plurality of ports from at least one light
emitting port among the plurality of ports; at least one
light emitting element arranged at the other of the op-
posed surfaces of the bill passage and capable of allow-
ing a light to enter the light incident port of the light trans-
mitting element through the bill passage; and atleast one
light receiving element arranged at the other of the op-
posed surfaces of the bill passage and capable of receiv-
ing the light emitted from the light emitting port of the light
transmitting element through the bill passage.

[0007] According to this bill validator, at least one light
transmitting element capable of emitting the light incident
at least on one light incident port among the plurality of
ports from at least one light emitting port among the plu-
rality of ports is arranged at one of the opposed surfaces
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of the bill passage, so that the light emitting element and
the light receiving element can be arranged together at
the other of the opposed surfaces of the bill passage,
and therefore, the work of installing the light emitting el-
ement and the light receiving element and the work of
wiring can be made simpler as compared with the previ-
ous works, thereby reducing the cost spent for these
works.

[0008] The above and other objects, features, and ad-
vantages of the present invention will become more ap-
parent upon following description and accompanying
drawings.

[0009] Inthe Drawings:

FIG. 1 is a front side oblique view of a bill validator
showing one embodiment of the present invention;
FIG. 2 is a back side oblique view of the bill validator
shown in FIG. 1;

FIG. 3 is a longitudinal sectional view of the bill val-
idator shown in FIGS. 1 and 2 ;

FIG. 4 is a top view of the bill validator shown in
FIGS. 1 and 2;

FIG. 5 is a sectional view cut along the line a-a of
FIG. 3;

FIG. 6 is an oblique view of a light transmitting ele-
ment shown in FIGS. 3 and 5;

FIG. 7 is an oblique view of an unlocking lever shown
in FIGS. 1to 4;

FIG. 8 is a view showing a positional relationship
between an operating portion of the unlocking lever
and locking strips shown in FIGS. 1 to 4;

FIG. 9 is an explanatory drawing relating to a detec-
tion of a bill insertion;

FIG. 10 is a sectional view corresponding to FIG. 5
showing a partially modified example of the bill val-
idator shown in FIGS. 1 to 9; and

FIG. 11 is an oblique view of the light transmitting
element shown in FIG. 10.

[0010] FIGS. 1 to 9 show one embodiment of the
present invention (bill validator). FIG. 1 is a front side
oblique view of the bill validator, FIG. 2 is a back side
oblique view of the bill validator shown in FIG. 1, FIG. 3
is a longitudinal sectional view of the bill validator shown
in FIGS. 1 and 2, FIG. 4 is a top view of the bill validator
shown in FIGS. 1 and 2, FIG. 5 is a sectional view cut
along the line a-a of FIG. 3, FIG. 6 is an oblique view of
a light transmitting element shown in FIGS. 3 and 5, FIG.
7 is an oblique view of an unlocking lever shown in FIGS.
1to 4, FIG. 8 is a view showing a positional relationship
between an operating portion of the unlocking lever and
locking strips shown in FIGS. 1 to 4, and FIG. 9 is an
explanatory drawing relating to the detection of an bill
insertion. Note that, in the following description, the near
side of FIG. 1 is described as a front, the far side as a
back, the left side as a left, the right side as a right.
[0011] First, referring to FIGS. 1 to 8, the mechanism
of the bill validator will be described.
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[0012] The bill validator shownin FIGS. 1 to 9 includes
a main frame 10, a base box 20, a front side chute 30, a
bill conveying unit 40, a back side chute 50, a mask 60,
a bill storing cassette 70, and an unlocking lever 80.
[0013] The base box 20 is formed in the shape of a
box with an upper surface and a back surface opened,
and the front surface is fixed underneath the back surface
of the main frame 10. This base box 20 has a longitudinal
rectangular bill storing plate 21 for pushing a bill into the
bill storing cassette 70, a link mechanism 22 for moving
the bill storing plate 21 back and forth, a bill storing plate
driving mechanism (illustration omitted) having a motor,
a speed reducing gear and a driving lever, and an axial
support hole 23 for the back side chute provided so that
its center line is directed toward a horizontal direction at
the right and left of the upper back side.

[0014] The link mechanism 22 is rotatably linked to the
bill storing plate 21 at each of the upper ends, and has
a pair of right and left upper side links 22a rotatably linked
to the base box 20 at each of the lower ends, and a pair
of right and left lower side links 22b rotatably linked to
the base box 20 at each of the upper ends, and each of
the lower ends rotatably linked to the bill storing plate 21,
and an operation axis 22c common for the upper side
link 22a and the lower side link 22b. The operation axis
22cis engaged with the driving lever (illustration omitted)
of the bill storing plate driving mechanism, with the back
and forth movement of the driving lever, the link mecha-
nism 22 changes its figuration, and moves the bill storing
plate 21 back and forth.

[0015] The front side chute 30 is formed in the rectan-
gular shape in the entirety, and its front surface is fixed
to the back surface upper portion of the main frame 10.
This front side chute 30 has an upper curvature 31 pro-
truded backward, a lower curvature 32 protruded for-
ward, a total of four or more guide rollers 33 rotatably
provided being spaced apart from right to left or up and
down and partly exposed backward, a bill conveying unit
fixing portion (illustration omitted), and a light transmitting
element 34 .

[0016] The two guide rollers 33 among a total of four
or more guide rollers 33 correspond to the upper and
lower positions of the front side of one of the right and
left endless belts 43 of the bill conveying unit 40, and
have each of the exposed portions brought into contact
with the endless belt 43. Further, the remaining two guide
rollers 33 correspond to the upper and lower positions of
the front side of the other of the right and left endless
belts 43 of the hill conveying unit 40, and have each of
the exposed portions brought into contact with the end-
less belt 43.

[0017] The light transmitting element 34 is made of a
transparent plastic or a transparent glass approximately
in the E shape, and has three ports 34a, two light trans-
mitting portions 34b connecting a center port 34a and
the right and left ports 34a respectively, first light reflect-
ing portions 34c provided between the center port 34a
and the two light transmitting portions 34b respectively,
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and second light reflecting portions 34d provided be-
tween the right and left ports 34a and the two light trans-
mitting portions 34b respectively. This light transmitting
element 34 is fixed to the front side chute 30 by allowing
each port 34a to be inserted into a hole (no reference
numeral available) provided in the front side chute 30 by
corresponding to each other. The end surface of each
port 34a is exposed backward, and three ports 34a are
linearly lined up spaced apart in the direction orthogonal
to a insertion direction of the bill. That is, the light trans-
mitting element 34 is arranged at the front surface side
of the opposed front and back sides of a bill passage BP
to be described later.

[0018] Further, the front side chute 30 has horizontal
rectangular locking strips 35 provided on the upper both
sides and protruded backward. Each of the locking strips
35 can be deformed right and left by elasticity. The back
end inner side of each locking strip 35 is provided with
an inclined surface 35a, and an intermediate position ap-
proximately in front and rear direction is provided with a
locking hole 35b whose center line is directed to the hor-
izontal direction. The horizontal interval of the external
surfaces of both of the locking strips 35 approximately
matches the transverse dimension of the back side chute
50.

[0019] The bill conveying unit 40 is formed approxi-
mately rectangular in its entirety, and is detachably fixed
to the bill conveying unit fixing portion (illustration omit-
ted) of the front side chute 30. This bill conveying unit 40
has a unit main body 41, a pulley 42 rotatably provided
on the upper right and left of the unit main body 41, a
pulley 42 rotatably provided on the lower right and left of
the unit main body 41 through a common axis of rotation,
an endless belt 43 wound around two pulleys 42 of the
left side, an endless belt 43 wound around two pulleys
42 of the right side, a driven gear (illustration omitted)
coaxially connected to the lower side pulley 42 of the left
side, a board 44 fixed inside the unit main body 41, one
light emitting element 45 and two light receiving elements
46 mounted on the board 44, and a bill validator sensor
47 provided so as to be partially exposed backward.
[0020] One light emitting element 45 and two light re-
ceiving elements 46 mounted on the board 44 are insert-
ed into holes correspondingly provided respectively in
the front of the unit main body 40, and are exposed di-
rected forward. One light emitting element 45 comes to
face to face the port 34a of the center of the light trans-
mitting element 34 spaced apart from each other, and
the two light receiving elements 46 come to face to face
therightand left ports 34a of the light transmitting element
34 spaced apart from each other. That is, the light emit-
ting element 45 and the light receiving elements 46 are
arranged at the back surface side of the opposed front
and back sides of the bill passage BP to be described
later. Incidentally, as the light emitting element 45, a light
emitting diode or the like is used , and as the light receiv-
ing element 46, a photo diode, a photo transistor or the
like is used.
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[0021] Thebackside chute 50is formed approximately
rectangular in its entirety, and this back side chute 50
has a curvature 51 protruded forward, a total of four or
more guide rollers 52 rotatably provided spaced apart
from left to right or up and down and partly exposed for-
ward, a bill validating sensor 53 provided so as to be
partially exposed forward, a bill conveying unit driving
mechanism (illustration omitted) having a motor, a speed
reducing gear, and a driving gear, support strips 54 pro-
vided at the right and left of the lower surface back side,
and axis portions 55 provided in each support strip 54
such that its center line is directed right and left. This
back side chute 50 has the right and left axis portions 55
rotatably inserted into the rightand left axial support holes
23 of the base box 20, and the back side chute 50 is fixed
to the base box 20 so as to be able to open and close
the box by the rotational motion with a support place as
a point of support.

[0022] The two guide rollers among a total of four or
more guide rollers 52 correspond to the upper and lower
positions of the back side of one of the right and left end-
less belts 43 of the bill conveying unit 40, and have each
of the exposed portions brought into contact with the end-
less belt 43. Further, the remaining two guide rollers 52
correspond to the upper and lower positions of the back
side of the other of the right and left endless belts 43 of
the bill conveying unit 40, and have each of the exposed
portions brought into contact with the endless belt 43.
[0023] Thedriving gear of the bill conveying unit driving
mechanism engages with the driven gear of the bill con-
veying unit 40 in a state in which the back side chute 50
is closed. That is, each endless belt 43 of the bill con-
veying unit 40 is rotated in a predetermined direction so
as to perform the bill conveyance based on a torque
transmitted to the driven gear from the driving gear of the
bill conveying unit driving mechanism.

[0024] Further, the back side chute 50 has concave
portions 56 provided on the upper both sides, and a pin
57 provided in the inner side surface of each concave
portion 56. The center line of each pin 57 is directed to
the horizontal direction, and the diameter of each pin is
slightly smaller than the diameter of a locking hole 35b
of the locking strip 35, and the length of each pin is pref-
erably shorter than the horizontal interval of the concave
portions 56.

[0025] Further, the back side chute 50 has a pair of
right and left support walls 58 for the unlocking lever on
its upper surface. Each support wall 58 is formed with an
axial support hole 58a for the unlocking lever provided
such that its center line is directed to the horizontal di-
rection.

[0026] The mask 60 is formed in the shape of a box
with its back surface opened, and its back surface is fixed
to the front surface of the main frame 10. This mask 60
has a horizontally long bill insertion slot 61 reaching from
the front surface to the back surface and a curvature 62
protruded backward from the back end lower portion of
the bill insertion slot 61.
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[0027] The bill storing cassette 70 is formed in the
shape of a box with the upper surface and the front sur-
face opened, and is detachably fixed inside the base box
20. This bill storing cassette 70 has longitudinal rails 71
provided in the right and left of the front opening, a lon-
gitudinal rectangular cassette plate 72 slightly larger than
the horizontal interval of both the rails 71 in horizontal
width and arranged at the back side of both rails 71, a
conically-shaped coil spring 73 biasing the cassette plate
72 forward, a hook lever (illustration omitted) for perform-
ing the installation of the bill storing cassette 70 inside
the base box 20 and the releasing thereof, and a notched
portion 74 for operating the hook lever from the back
surface side.

[0028] The unlocking lever 80 has a rectangular press-
ing portion 81, a posture control portion 82 L-shaped in
longitudinal section extending from the back to the front
end of the pressing portion 81, elastic strips 83 provided
at the right and left sides of the posture control portion
82, an axis portion 84 provided in each elastic strip 83
such that its center line is directed to the horizontal di-
rection, bar portions 85 provided in the right and left of
the pressing portion 81 and extending in the horizontal
direction, and an operating portion 86 provided in the top
end of each bar portion 85. This unlocking lever 80 is
attached to the upper surface of the back side chute 50
by bending both of the elastic strips 83 inward and in-
serting each axial portion 84 thereof into the axial support
hole 58a of the right and left support walls 58 of the back
side chute 50, and the unlocking lever 80 can perform a
tilting motion with the support place as a point of support.
Further, in this attached state, the posture control portion
82 comes closer to the upper side protruded portion 11
of the main frame 10, and angle restrictions at the time
of tilting motion can be performed by a contact with the
upper side protruded portion 11 of the posture control
portion 82 so that the pressing portion 81 is raised.
[0029] Each operating portion 86 is formed approxi-
mately in the shape of a triangle in longitudinal section,
and each external surface is in the form of an inclined
surface 86ato incline toward the inner side. The horizon-
tal interval of the lower ends of both of the operating por-
tions 86 is slightly smaller than the horizontal interval of
the inner surfaces of both of the locking strips 35.
[0030] Next,referringto FIGS. 3,5 and 9, the operation
of the above described bill validator will be described.
[0031] When the back side chute 50 is at a closed po-
sition, the bill conveying unit 40 is put into a state in which
its front and back are sandwiched by the front side chute
30 and the back side chute 50. Because of the existence
of the upper curvature 31 and the curvature 51 of the
back side chute 50, an inverted-U shaped bill passage
BP (see FIGS. 3, 5, and 9) is formed in the periphery of
the bill conveying unit 40. The front side lower end of this
bill passage BP is communicated with the back end of
the bill insertion slot 61 through the curvature 62 of the
mask 60.

[0032] As shown by anarrow markin FIG. 5, in a state
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in which the bill is not yet inserted, the light from the light
emitting element 45 enters the center port 34a of the light
transmitting element 34 through the bill passage BP, and
the incident light is separated by two first light reflecting
portions 34c, and is transmitted by each light transmitting
portion 34b, and each transmitted light is guided to the
right and left ports 34a respectively by the right and left
second lightreflecting portions 34d, and each transmitted
lightis emitted from the right and left ports 34a, and enters
the right and left light receiving elements 46 through the
bill passage BP respectively.

[0033] When the bill PM such as a thousand-yen bill
inserted into the bill insertion slot 61 of the mask 60, as
shown in FIG. 9, reaches a layout line of the ports 34a
of the light transmitting element 34, the light incidence
on each light receiving element 46 from the right and left
ports 34a of the light transmitting element 34 is blocked
by the bill PM, and by the blocking of the light incidence
on each light receiving element 46, the insertion of the
bill is detected.

[0034] After the detection of the bill insertion, both of
the endless belts 43 of the bill conveying unit 40 rotate
counter-clock wise in FIG. 3, and by this rotation, the bill
PM is pulled into the inverse U-shaped bill passage BP,
and is conveyed to the detection areas of the bill validat-
ing sensors 47 and 53 along the bill passage BP.
[0035] The bill conveyed to the detection areas of the
bill validating sensors 44 and 53 is subjected to an au-
thenticity check in a detection area. In the case of a coun-
terfeit bill or an unidentifiable bill, both of the endless belts
43 of the bill conveying unit 40 rotate clock-wise in FIG.
3, and by this rotation, the bill is returned to the bill inser-
tion slot 61 from the inverse U-shaped bill passage BP.
[0036] Onthe other hand, as a result of the authenticity
check, in the case of a genuine bill, a signal relating to
the genuine bill insertion is outputted through a control
circuit (illustration omitted), and at the same time, both
of the endless belts 43 of the bill conveying unit 40 rotate
counter-clock wise in FIG. 3, and by this rotation, the bill
is conveyed to the back side of the bill storing plate 21
of the base box 20.

[0037] The bill storing plate 21 then presses the cas-
sette plate 72 of the bill storing cassette 70 through the
bill by resisting a spring biasing force, and both of the
end edges in the width direction of the bill move backward
up to a position climbing over both of the rails 71 of the
bill storing cassette 70, and after that, both of the end
edges return to the front. By the operation of this bill stor-
ing plate 21, the genuine hill is stored by being sand-
wiched between the cassette plate 72 of the bill storing
cassette 70 and the two rails 71.

[0038] Next, referring mainly to FIGS. 4 and 8, the
opening and closing operation of the back side chute 50
in the bill validator will be described.

[0039] AsshowninFIGS. 4 and 8, the back side chute
50 located at the closed position is held at an appropriate
position in a state in which the pins 57 of both the right
and left sides are inserted into the locking holes 35b of
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the locking strips 35 of both the right and left sides of the
front side chute 30.

[0040] When the back side chute 50 located at the
closed position is released on the occasion of performing
the inspection, repairing, and the like of the bill conveying
unit 40, the pressing portion 81 of the unlocking lever 80
is pressed downward by the finger and the like, thereby
moving downward the bar portion 85 and both operating
portions 86.

[0041] Since the horizontal interval of the lower ends
of both the operating portions 86 of the unlocking lever
80 is slightly smaller than the horizontal interval of the
inner surfaces of both locking strips 35, by the mutual
contact by the downward movement of both operating
portions 86 accompanied with the pressing down, a force
for driving out these locking strips 35 from each inclined
surface 86a is exerted, and each locking strip 35 is elas-
tically deformed toward the outside, and each locking
hole 35b is simultaneously pulled out from each pin 57,
thereby the locking is released.

[0042] Hence, ifthe back side chute 50 is rotated back-
ward in an unlocking state with the support place as a
point of support, this back side chute 50 is released and
the bill conveying unit 40 can be exposed, and if neces-
sary, by pulling out the bill conveying unit 40 from the
front-side chute 30, the desired inspection, repairing, and
the like can be properly performed.

[0043] When the back side chute 50 is to be restored
to the closed position, the back side chute 50 may be
rotated forward with the support place as a point of sup-
port.

[0044] Each locking strip 35 can be elastically horizon-
tally deformed, and since each back end inner side is
provided with the inclined surface 35a, when the back
side chute 50 is rotated forward with the support place
as a point of support, the top end of each pin 57 contacts
the inclined surface 35a of each locking strip 35, and by
this mutual contact, a force for driving out each locking
strip 35 outside is exerted, and the each locking strip 35
is elastically deformed toward the outside.

[0045] When the back side chute 50 reaches the
closed position, as shown in FIGS. 4 and 8, each pin 57
is again inserted and locked in the locking hole 35b of
each locking strip 35, so that the back side chute 50 is
held at an appropriate closed position.

[0046] In this way, according to the above described
bill validator, by arranging the light transmitting element
34 capable of emitting the light incident on the center port
34a from the right and left ports 34a in the front surface
side (front side chute 30) of the front and back surfaces
opposed of the bill passage BP, the light emitting element
45 and the receiving element 46 can be arranged togeth-
er at the back side (the unit main body 41 of the bill con-
veying unit 40) of the front and back surfaces opposed
ofthebill passage BP, and therefore, the work of installing
the light emitting element 45 and the light receiving ele-
ments 46 and the work of wiring can be simplified com-
paring to the previous works, and therefore the reduction
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in cost spent for these works can be realized. In addition,
the number of light emitting elements 45 can be reduced
further than the number of light receiving elements 46,
and even in this regard, a contribution can be made to
reduce the cost.

[0047] Further, since three ports 34a of the light trans-
mitting element 34 are linearly lined up orthogonally
spaced apart in the direction to the bill insertion direction,
when the inserted bill PM reaches the layout line of the
ports 34a of the light transmitting element 34, the inser-
tion of the bill PM can be accurately detected.

[0048] Further, the light emitting element 45, the light
receiving element 46, and the board 44 thereof are ar-
ranged in the unit main body 41 of the bill conveying unit
40, and therefore, by releasing the back side chute 50
and pulling out the bill conveying unit 40 from the front
side chute 30, the inspection, repairing, and the like for
the light emitting element 45, the light receiving element
46, and the board 44 thereof can be simply performed.
[0049] Note that, in the above described bill validator,
while an example has been shown by using one light
transmitting element 34, but as shown in FIGS. 10 and
11, when the light transmitting element 34 and an ap-
proximately E-shaped light transmitting element 36
smaller in width than the light transmitting element 34 are
superposed and used so that the light is allowed to enter
the center ports 34a and 36a of both the light transmitting
elements 34 and 36 from a single light emitting element
45, and a total of four pieces of the light emitting element
46 are arranged by corresponding to the right and left
ports 34a and 36a of each of the light transmitting ele-
ments 34 and 36, the number of detection places of the
bill insertion can be increased. Even if using a light trans-
mitting element formed by functionally integrating two
light transmitting elements 34 and 36, the number of de-
tection places of the bill insertion can be increased.
[0050] Further, in the above described bill validator,
while the center port 34a of the light transmitting element
34 has been used for the light incidence and the right
and left ports 34a have been used for the light emission,
the center port 34a can be used for the light emission,
and the right and left ports 34a can be used also for the
light incidence. When the light emitting element 45 is re-
placed by the light receiving element, and the right and
left light receiving elements 46 are replaced by the light
emitting element, the bill insertion detection similarly to
the above can be performed.

[0051] It is to be understood that the above embodi-
ments are illustrative and are not limited to the particulars
disclosed. The scope of the invention is shown by the
appended claims, and all the modified examples falling
under the meaning of these claims are included in the
present invention.

Claims

1. A bill validator including means for detecting an in-
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sertion of a bill (PM) into a bill passage (BP) ,
said means comprising:

at least one light transmitting element (34) hav-
ing a plurality of ports (34a) arranged at one of
opposed surfaces of the bill passage (BP) and
capable of emitting a light incident at least on
one light incident port (34a) among the plurality
of ports (34a) from at least one light emitting port
(34a) among the plurality of ports (34a);

at least one light emitting element (45) arranged
at the other of the opposed surfaces of the bill
passage (BP) and capable of allowing a light to
enter the light incident port (34a) of the light
transmitting element (34) through the bill pas-
sage (BP) ; and

at least one light receiving element (46) ar-
ranged at the other of the opposed surfaces of
the bill passage (BP) and capable of receiving
the light emitted from the light emitting port (34a)
of the light transmitting element (34) through the
bill passage (BP).

The bill validator according to claim 1, wherein

the bill passage (BP) is formed between a bill con-
veying unit (40) having an endless belt (43) for con-
veying the bill (BP) and a front side chute (30) and
aback side chute (50) sandwiching the bill conveying
unit 40, and

the light transmitting element (34) is provided at the
front side chute (30), and the light emitting element
(45) and the light receiving element (46) are provided
at the bill conveying unit (40) .

The bill validator according to claim 1 or 2, wherein
the plurality of ports (34a) of the light transmitting
element (34) are linearly lined up spaced apart in a
direction orthogonal to a insertion direction of the bill
(BP).

The bill validator according to claim 3, wherein
the light transmitting element consists of one light
transmitting element (34) having three ports (34a).

The bill validator according to claim 4, wherein
one port (34a) in the center among the three ports
(34a) is used as the light incident port (34a), and the
right and left two ports (34a) among the three ports
(34a) are used as the light emitting port (34a) .

The bill validator according to claim 5, wherein

the light transmitting element (34) includes two light
transmitting portions (34b) connecting the light inci-
dent port (34a) and each of the light emitting ports
(34a) respectively, two first light reflecting portion
(34c) for guiding the lightincident on the light incident
port (34a) to each of the light transmitting portions
(34b) respectively, and two second light reflecting
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portions (34d) for guiding the light transmitted by
each of the light transmitting portions (34b) to each
of the light emitting ports (34a) respectively.

The bill validator according to claim 4, wherein

the right and left two ports (34a) among the three
ports (34a) are used as the light incident port (34a),
and one port (34a) in the center among the three
ports (34a) is used as the light emitting port (34a) .

The bill validator according to claim 3, wherein

the light transmitting element is constituted by su-
perposing two light transmitting elements (34 and
36) different in width and each having three ports
(34a and 36a) .
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