-2- '""'_z the vertical path 42 by the coin receiving portion 43 to #1073 37/
conmuni cate with a coin return path 53. Reference nuneral 46 denotes a
di-aneter discrimnation wi ndow, and 47, a lightweight coin di scrimnation

I ever which is swi ngably supported by the rear surface side of t he base

.- 1 - AS BEEN- '
HiS SHEET HAS
T REPLACED .

" Specification

Title of the Invention

Coin Discrimination Apparatus

5 Background of the Invention

The present invention relates to a cpin
discrimination apparatus applied to a vending machine, a
public telephone, or the like and, more particularly, to
a discrimination apparatus for lightweight ana magnetic

10 coins.

In a conventional structure, a lightweight
coin discrimination unit and a magnetic coin
discrimination unit are independently arranged.

Figs. SA and 5B show the schematic arrangement of a coin

15 discrimination apparatus of this type and a section
along the line Vb - Vb, respectively.- Reference numeral
40 denotes a substantially upright base plate; 41, a
‘coin slot member attached to the upper end portion of
the base plate 40; 42, a vertical path formed

20 immediately below the coin slot member 41; 43, a coin
receiving portion arranged at the lowér end of the
vertical path 42 and_attaqhed to the base plate 40 such
that the rolling surface ﬁhereof is inclined; 44, a
magnet attached outside the upper portion of the

25 vertical path 42; and 45,-an expansion path obtained by
expanding the width of the vertical path 42 toward the

magnet 44 side. The expansion path 45 is brahched from
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platé’40 and to which swinging properties is inparted such that a bent

partion 47a at the distal end extends through the di amef
wi ndow 46 to the front surface of the base plate 40, i.ée
pat h. Reference nuneral 48 denotes a coin rail fornmed at

i

TH{SOSHERTIAS BEEN

t he RERLACERJ of

the diameter -discrimnation window 46 and having a rolli

Mg Surtace

communi cating with the coin receiving pottion 43; 49, an extendible coin

storage | ever di sposed between a coin accunul ation path

the vertical path 42 by the coin receiving portion 43 to

communicate with a coin return path 53. Reference

numeral 46 denotes a diameter discrimination window; and

47, a lightweight coin discrimination lever which is

5 swingably supportéﬁ by the rear surface side of the base

plate 40 and to which swinging properties is imparted

such that a bent portion 47a at the distal end extends

through the diameter discrimination window 46 to the

front surface of the base plate 40, i.e., to a coin

10 path. Reference numeral 48 denotes a coin rail formed

at the lower end of the diameter discrimination window

46 and having a rolling surface communicating with the

coin receiving portion 43; 49, an extendible coin

storage lever disposed between a coin accumulation path

15 51 and a coin storage path 52; and 50, an extendible

coin return lever disposed between the coin accumulation

path 51 and the coin return path 53.

In this arrangement, of coins C received from

the coin slot member 41, a magnetic counterfeit coin C2

20 is attracted by the magnet 44 toward the expansion path

45 and guided to the coin return path 53. A

non-magnetic coin which is not discriminated by the

magnet 44 drops on the coin receiving portion 43 and

rolls along the coin rail 48. At this time, a

25 counterfeit coin C3 having a smaller diameter than that

of a corresponding authentic coin drops from the coin

rail 48 throuqh'the diameter discrimination window 46
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'51 and a coin storage path 52; and 50, an extendible co

di.sposed between the coin accunul ati on

53.

menber 41, a magnetic counterfeit coin C2
toward the expansion path 45 and guided %o_the'coin

path 51 and 1{

in return | ever

he coin retyrn-path

In this arrangenent, of coins C receiv§ Jm

is attract

non-magnetic coin which is not discrimnated by the

10

15

20

25

and is guided to the coin return path 53.

EHAEET8AS BEENS

ot

bynéhemannet 4

On the other

hand, a lightweight counterfeit cocin Cl drops from the

coin rail 48 by the lightweight coin discrimination

lever 47 and is guided to the coin return path 53. An

authentic coin C5 having passed through the coin

discrimination apparatus for performing magnetic coin

discrimination, diameter discrimination, and lightweight

coin discrimination is locked by the coin storage lever

49 and the coin return lever 50 and accumulated in the

coin accumulation path 51. 1In this state, e.g., when

the coin storage lever 49 is retracted upon reception of

a storage signal in the public telephone, the authentic

coin C5 is guided to the coin storage path 52. On the

other hand, when the coin return lever 50 is retracted

in response to the coin return operation, the

accumulated authentic coin C5 is guided to the coin

return path 53.

In the conventiocnal coin discrimination

apparatus described above, however, the magnetic coin

discrimination magnet 44 and the lightweight coin

discrimination lever 47 are spaced apart from each

other, resulting in a disadvantage in downsizing the

apparatus. In addition, since the magnet 44 is arranged

outside the coin path in the radial direction, the

expansion path 45 for removing the magnetic counterfeit.

coin C2 must be expanded from the vertical path 42 in

the radial direction of-a coin. The shape of the

" This Sheet Has Been Repl

(]

| !III

=



nagﬁet 44 drops on the coin receiving portion 43 and roIIs al g
rail 48. At this tinme, a counterfeit coin C3 having a

t han t hat

10

15

20

25

of a corresponding-authentic coin drops fromit e c Acaol 48
t hrough the di aneter discrimnation w ndow 46 REPL :

b TATRS BEEN

-4 -

apparatus is expanded in the radial direction of a coin,
and the apparatus undesirably becomes bulky.
Summary of the Inﬁention

It is an object of the present invention to
provide a downsized coin discrimination apparatus.

In order to. achieve the above object,
according to the present invention, there is provided a
coin discrimination apparatus for performing weight
discrimination and magnetic coin discrimination of a
coin rolling along a coin path constituted aléng a base
plate for supporting a head or tail of the coin,
comprising a window formed in the base plate in
correspondence with the coin path, a lightweight coin
discrimination lever, swingably supported by the base
plate, for removing a lightﬁeight coin from the coin
path, the lightweight coin discrimination lever having
swinging properties such that a distal end enters in the
coin path through the window, and a magnetic coin
discrimination magnet, formed to oppose the lightweight
coin discrimination lever through the coin path, for
attracting and removing a magnetic coin from the coin
path.
Brief Description of the Drawings

Fig. 1 is a plan view showing a coin
discrimination apparatus according to an embodiment of

the present invention;
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and i's gUided to the coin return path-53. On the other hand, a

| i.ght wei ght counterfeit coin C drops fromthe coin oLV
| i ghtwei ght coin discrimnation |ever 47 and is gui d?ﬂ'@ %% éﬁﬁ@ﬁ%BrEg{\lu
path 53. An authentic coin C5 having passed through tlhe cao e —

di scrimnation apparatus for perform ng gagnetic coin discrimnation
di aneter discrimnation, and |ightweight

Fig. 2 is a sectional view showing the coin
discrimination apparatus in Fig. 1 along the line
IT - II;

Fié; 3 is a perspective view showing a

5 lightweight coin discrimination unit in Fig. 1 when
viewed from the back;

Fig. 4 is a perspective view showing the main
part of the coin discrimination apparatus in Fig. 1 when
viewed from the front; and

10 - Fig. 5A is a plan view showing a conventional
coin discrimination apparatus, and Fig. SB is a
sectional view along the line Vb - Vb in Fig. 5A.
Description of the Preferred Embodiment

An embodiment of the present invention will be

15 described below with reference to the accompanying
drawings. Fig. 1 shows a coin discrimination apparatus
according to the present invention. Fig. 2 shows a
section along the line II - II in Fig. 1. Fig. 3 shows
a lightweight coin disc;imination unit in Fig. 1 when

20 viewed from the back side. Fig. 4 shows the coin
discrimination apparatus in Fig. 1 when viewed from the
front side. Referring to Fig. 1, a coin discrimination
apparatus 1 comprises an almost flat rectangular
synthetic resin bése plate 2. The base plate 2 extends

25 such that the ﬁear surface thereof is slightly inclined.
As shown in Figs. 2 and 3, a cover 3 like a shallow case

is detachably attached tq the base plate 2 to entirely
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coin discrimnation is |ocked by the coin storage | ever 49 and the coin
return | ever 50 and accunmulated in the coin accumpation—path-5d-—tnsthis
state, e.g., when the coin storage |ever 49 is- retf gaigHEPORAS EEEPL ffon of
a storage signal in the public telephone, the authdntic ReEPLACED is glii ded
to the coin storage path 52. On the other hand, +He—cot | ever
50 is retracted in response to the coin return operation, the accunul ated
authentic coin C5 is guided to the coin

cover the front surféce of the base plate 2. Reference
numeral 5 denotes a coin slot member attached to one end
of the upper end portion of the base plate 2 and having
a slot gauge 6 (Fig. 2). Reference ﬁumeral 7 denétes a
5 coin receiving poftion arranged below the coin slot

member 3 and attached to the base plate 2 such that the
rolling surface thereof is inclined. A vertical path 8
is constituted between the coin receiving portion 7 and
the coin slot member 5.

10 As shown in Fig. 2, a lightweight coin
discrimination unit 10 for discriminating and removing a
lightweight coin and a magnetic coin discrimination unit
17 for discriminating and removing a magnetic coin are
arranged at symmetrical front and rear positions through

15 the vertical path 8. That is, the lightweight coin
discrimination unit 10 consists of a synthetic resin.

As shown in Fig. 3, the lightwéight coin discrimination
unit 10 is constituted by a pivot plate 11 formed
'integrally with a pair of arms 12, and a'lightweight

20 coin discrimination lever 13 mounted on the pivot plate
11 by a screw 14 so as to suspend obliquely downward.
Nibs 123 projects on thg'two outer surfacesiof the
distal ends of the arms 12. The pair of arms 12 are -
elastically deformed in a direction élose to each other,

25 and the nibs 12a are fitted in the bearing holes of a

pair of opposite béaring plates 15 extending from the

base plate 2. With this operation, the lightweight coin
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return path 53. I'n the conventional coin discrimnation
appar at us descri bed above, however, the magnetic coin 2z
magnet 44 and the lightweight coin discrimnation |eJg
apart fromeach other, resulting in a disadvantage
apparatus. In addition, since the magnet .44 S arrang-‘
path.in the radial dlrectlon t he

WH&?SHEETHQSGEEN
downaERU%ﬂﬂhe

discrimination lever 13 is swingably supported about the
nibs 12a. The screw 14 functions as a weight to impart
swinging properties td the lightweight coin
discrimination lever 13 such that a distal end l3a

5 extends in the vertical path 8 through a window 16
formed in the base plate 2. The lightweight coin

_ discrimination lever 13 to which the SWinging properties

is imparted is brought in contact with a thin stopper
formed at'the upper half of the window 16. The

10 ‘extension amount of the lightweight coin discrimination
lever 13 in the vertical path 8 is regulated.

As shown in Fig. 4, the magnetic coin
discrimination unit 17 comprises a semicylindrical
synthetic resin bracket 18 formed integrally with a péir

15 of opposite arms 19. A columnar magnet 20 is fixed to
the bracket 18 by a screw 21. As shown in Fig. 2, nibs
19a project from the opposite inner surfaces of the
distal ends of the pair of arms 19. The pair of arms 19
are elastically deformed in opposite directions, and the

20 nibs 19a are fitted in recessed fitting portions in the
two side surfaces of a mounting body 22 extending from
the front surface of the cover 3. With this operation,
the bracket 18 is swingably supported by the mounting
body 22. In a normal state, swinging properties is

25 imparted to the bracket 18 by its own weight such that

the magnet 20 is in contact with the surface of the.

-
cover 3. : ;
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expansion path 45 for renoving the magnetic counterfeit coin C2 nust |
expanded fromthe vertical path 42 in the radial di=e€FF6ﬁ=ﬁr===§§f

The shape of the - 4 - ap f%ﬁ%§ﬁf%_€%§pné@h in
the radial direction of a coin, ' E__d,fijifL

The lightweight coin discrimination lever 13
constituting the lightweight coin discrimination unit 10
and the magnet 20 constituting the magnetic coin
discrimination unit 17 are afranged to oppose each other
5 through the vertical path 8 constituted by the cover 3

and the base plate 2. The cover 3 is curved outward at
a position where the magnet 20 is érranged to expand the
vertical path 8 in the directidn of thickness of a coin.
That is, the vertical path 8 is expanded downward from

10 the arrangement position of the coin receiving portion 7
in the vertical path 8 toward the magnet 20 side so as
to increase the width of the vertical path in the
direction of thickness of a coin. This expanded portion
constitutes a coin removal path 23.

15 In Fig. 1, reference numeral 24 denotes a coin
discrimination portion formed at the downstream side of
the rolling direction of the coin receiving portion 7.
The coin discrimination portion 24 comprises a diameter
discrimination window 25, formed in the base plate 2,

20 for discriminating the diameﬁer of a coin, and a
discrimination fail 26 serving as a thickness gauge,
attached to the base plate 2 in correspondence with the
lower end of the diameter discrimination window, for
discriminating the thickness of a coin. The

25 discrimination rail 26 communicates with the ﬁolling
surface of the coin receiving portion 7. Reference

numeral 27 denotes a flaoper for coverina the diametar
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and the apparatus undesirably becones bul ky. Sunmary of the Invention
It is an object of the present invention to provide p—tgewrsFzed——Col L,
di scri m nati on apparat us: In order to achi e?mhéHgﬁBﬁ@Sd

according to the present invention, there is providedia (xﬁﬁP
di scrim nation apparatus for perforn1qgsyE|ght di scr
coin discrimnation of a

magneti c

discrimination window 25 and the coin accumulation path
by a predetermined distance with the base plate 2. The
upper end portion of the flapper 27 is swingably
supported by the base plate 2, aﬁd the lower end portion
5 thereof has a coin drop window 28 in correspondence with
the diameter discrimination window 25 and the
discrimination rail 26. The coin drop window 28 is
openable with respect to the base plate 2. The flapper
27 is normally biased by a spring (not shown) in a
10 direction to close the coin drop window 28. In a closed
state, the flapper 27 drops a counterfeit coin
discriminated by the diameter discrimination window 25
and the discrimination rail 26 through the coin drop
window 28. 1In an open state, the flappe: 27 drops and
15 returns an authentic coin accumulated in the coin
accumulation path upon releasing holding of the coin. A
coin support portion 29 is formed at the lower end of
the rear surface of thelflapper 27 to communicaté with
the discrimination rail 26. A spindle-like coin return
20 actuating portion 30 is formed at the distél end of an
arm extending upward from the upper end of the flapper
27.
Reference numeral 31 denotes an escape pin
extending through a hole formed in the base plate 2 so
25 as to be extendible from the rear surface side to the
front surface side of the base plate 2 upon actuation 6f

a rotary solenoid (not shown) arranged on the rear
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IIIIIII L [




coin‘rolling along a coin path constituted al ong a base
supporting a head or tail of the coin, conprising a w
base plate in correspondence with the coin path, a |
di scrimnation |lever, swi ngably supported by the base
a lightweight coin fromthe coin . path, %pg | i ght wei g

| ever having swi nging properties such that a distal en

plate for

OHHIBESHEET T} FEN

pl at BEPEAREP enpyilhg
—gdrscrim nati on
d enters in the

coin path through the wi ndow, and a nagnetic coin

surface of the base plate 2. Reference numeral 32 N
denotes a coin accumulation sensor 32 for detecting coin
accumulation; and 33, a storage lever extending through
a hole formed in the base plate 2 so as to be extendibie
from the rear surface to the front surface side of the
base plate 2. The escape pin 31 and the storage lever
33 are interlocked with each other and alternately

project in the coin accumulation path. ' Reference

‘numeral 34 denotes a coin storage sensor for detecting

10

15

20

25

storage of a coin; and 35, a branching plate for
branching an authentic coin accumulated in the coin
accumulation path into a coin storage path 37 and a coin
return path 36.

A coin discrimination operation of the coin
discrimination apparatus having such an arrangement will
be described below. Of coins C to be received from the
coin slot member 5, a counterfeit coin having larger
diameter.and thickness than those of a corresponding
authentic coin cannot pass through the slot gauge 6 and
is discriminated. Of éll the coins having passed
through the slot gauge 6, a lightweight counterfeit coin
Cl is prevented from dropping on the coin receiving
portion 7 by the lightweight coin discrimination lever
13 extending in the vertical path 8, and removed in the

direction of thickness of coins, i.e., to the coin

‘removal path 23 side. In this case, an authentic coin

having a predetermined weight retracts the lightweight

- This Sheet Has Been Reilaced |
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di scrimnation magnet, forned to oppose the |ightweight ~coin

di scrimnation |l ever through the coin path, for attra
magnetic coin fromthe coin path. Brief Descriptiad
Fig. 1 is a plan view showing a coin discrimnation apparRaRJsA
an enmbodi nent of the present invention;

10

15

20

25

ShEC DR AN
This GE o
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coin discrimination lever 13 into the window 16 against
the swinging propérties, and drops on the coin receiving
portion 7. On the other hand, since a magnetic coin C2
is attracted by the magnet 20 toward the cover 3, the
magnetic coin C2 does not drop on the coin receiving

portion 7 and is removed to the coin removal path 23

side, like the lightweight counterfeit coin Cl. The

lightweight counterfeit coin Cl and the magnetic coin C2
are guided to the coin return path 36.

In this manner, the lightweight coin
discrimination unit 10 having the lightweight coin
discrimination lever 13 and the magnetic coin
discrimination unit 17 having the magnet 20 are arranged
at the plane symmetrical positions with respect to the
base plate 2. Therefore, the coin discrimination
apparatus of the present invention can be downsized
compared to the conventional apparatus in which these
units are separately arranged in the coin rolling
direction. In addition, since the two discrimination
units 10 and 17 set a direction to remove a counterfeit
coin in the direction of thickness of the coin, this
coin discrimination apparatus can be downsized compared
to the conventional apparatus which increases in size in
the radial direction of a coin. Further, since the two
discrimination units 10 and 17 remove counterfeit coins
in the same direction, they can commonly use the coin

removal path 23, thereby preventinq an increase in size
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-5- e Fig. 2 is a sectional view show ng the coin discrimnation
apparatus in Fig. 1 along the line 11 - II; Fig. 3is a
perspective view show ng a : ;

" THIS SHEET HAS BEEN
REPLACED

- 12 -

of the apparatus. Moreover, since the two
discrimination units 10 and 17 are arranged with respect
to the vertical path 8 immediately.beléw the coin slot
member 5, the discrimination path of the coin

5 discrimination portion 24 arranged at the downstream
side of the coin rolling direction need not be
elongated, thereby further downsizing the apparatus.

The coins except for the counterfeit coin Cl1
and the mégnetic coin C2 drop on thé rolling surface of

10 the coin receiving portion 7. The coins roll along the
rolling surface and the discrimination rail 26
communicating with the rolling surface. On the
discrimination rail 26, a counterfeit coin C3 having a
smaller diameter than that of a corresponding authentic

15 coin is discriminated by the coin discrimination window
25 and guided to the coin return path 36 through the
coin drop window 28. A counterfeit coin C4 having a
smaller thickness than that of a corresponding authentic
coin is discriminated by the discrimination rail 26 and

20 guided to the coin return path 36 through the coin drop
window 28, like the counterfeit coin C3.

An authentic coin C5 having passed through the’
coin discrimination portion 24 is supported by the
storage lever 33 and the coin support portion 29 of the

25 flapper 27 and accumulated in the coin accumulation
path. The accumulation sensor 32 detects whether at

least one authentic coin CS is accumulated in the coin
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Iighfmeight coin discrimnation unit in Fig. 1 when viewed from the back
Hg. 4 i1s a perspective view show ng the main part of the coin

di scrimnation apparatus in Fig. 1 when viewed fro ——and . |
Fig. 5Ais a plan view showi ng a conventional coin $ 5 1%éﬁr“““£ -
apparatus, and Fig. 5B is a sectional gleM/anng th I|n ; Ln Hig.

5A. Descrlptlon of the Preferred Embadilfent

accumulation path. In storing this accumulated
authentic coin C5, when, e.g., a storage signal is
received in the public telephone, the storage lever 33
is retracted frém the coin path, and.at the same time
5 the escape pin 31 enters into the coin path. Only the
lowermost accumulated coin is guided to the coin storage
path 37. The second and subsequent accumulated coins
are prevented by the escape Pin 31 from rolling along
the coin accumulation path. When the storage sensor 34
10 confirms storage of the coin into the coin storage path
37, the storage lever 33 enters into the coin
accumulation path, and at the same time the escape pin
31 is retracted from the coin accumulation path. The
second and subsequent accumulated coins are supportéd by
15 the storage lever 33 and the coin support portion 29.
In this manner, the authentic coins C5 are stored one by
one in accordance with the storage operation.
When the user éerforms a coin returh operation
at the end of operation of the equipment, the coin
20 return actuating portion 30 of the flapper 27 is
interlocked with the return operation and pressed
against the base plate 2 side by an interlocking rod
(not shown). The flapper 27 is pivoted about the upper
end portion against the biasing force to separate the
25 lower end of the flapper 27 from the base plate 2. The
lower portion of the co;n accumulation path is opened ﬁo

quide the authentic coin C5 accumulafed therein to tha
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An enbodi nent of the present invention will be described bel ow wi th
reference to the acconpanying draw ngs. Fig. 1 sh I scrimnation
apparatus according to the present invention. Fig. EHﬁhgngﬁr sect i or
along the line Il - Il in Fig. 1. Fig. 3 shows a | ghbwﬂgyungy@ n
discrimnation unit in Fig. 1 when vie q fromthe=
the coin discrimnation apparatus in FME T when vi ewed fronlthe

' coin return path 36, so that the authentic coin CS is
returned. | |

As has been described above, according to the
present invention, since the lightweight coin

5 discrimination lever and the magnet are arranged at the
symmetrical positions through the base plate, the coin
discrimination apparatus can be downsized compared to
the conventional apparatus in which these units are
separately arranged in the rolling direction. 1In

10 addition, the lightweight coin discrimination lever and
the magnet set a direction to remove a counterfeit coin
in the direction of thickness of the coin, and they can
use the common removal path. Therefore, this coin
discrimination apparatus can be downsized compared to

15 the conventional apparatus which increases in size in
the radial direction of a coin.

According to the present invention, since the
lightweight coin discrimination lever and the magnet are
arranged immediately below the coin slot, the

20 discrimination path of the coin discrimination portion

need not be elongated, thereby downsizing the apparatus.
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front ssi de. “Referring—te—Fg._1, a coin discrimnation apparatus 1

conprises an
base plate 2

(=) W ¥ | B N VS N

o «w

10
11
12
13
14
15
16
17

[

i nclined. As *shewnti ne
detachably attached to the .base plate 2 t% entirely

and 3, a cover 3 |

ngul ar * synthetic resin base plate 2. The
!Bmgt the rear surface rhﬂ_qlgg’_éﬁ:cr@{é QEENV _

CLAIMS

What is claimed is:
1. A coin discrimination apparatus for performing
weight discrimination and magnetic coin discrimination
of a coin rolling along a coin path constituted along a
base plate (2) for supporting a head or tail of the
coin, characterized by comprising:

a window (16) formed in said base plate in
correspondence with the coin path;

a lightﬁeight.coin discrimination lever (13),
swingably supported by said base plate, for'removing a
lightweight coin from the coin path, said lightweight
coin discrimination lever héving swinging properties
such that a distal end (13a) enters in the coin path
through said window; and

a magnetic coin discrimination magnet (20),
formed to oppose said lightweight coin discrimination
lever through the coin path, for attracting and removing

a magnetic coin from the coin path.

2. An apparatus according to claim 1, wherein
said lightweight coin discrimination lever and said
magnet are arranged with respect to a vertical path

immediately below a coin slot.

3. An apparatus according to claim 2, further

comprising: a coih"receiving portion (7), formed on saia

base plate in correspondence with a distal end of said
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-6- ~cover _the- f+eﬁ{*surf‘6€fof the base plate 2. Reference nuneral 5

denotes a co
t he base pl
denotes a

and attached to the base plate 2 such th?g t he

10

L S - N © 1 Y~ S % B

l tached to one end eithe upper—end portion of
ﬂ“ﬁ hm i a slot. gauge 6 (Figll #us SReferieasBEBUNRral 7

el ving portion arranged bel ow|lthe CRERLACBD nenjper 5

lightweight coin discrimination lever entering in the
vertical path, for receiving an authentic coin dropping
from the coin slot to rpll the authentic coin; and a
coin removal path (23), formed along said base piate so
as to be spaced apart from said base plate by a
thickness of said coin receiving portion, for guiding -

the removed lightweight and magnetic coins.

4. An apparatus according to claim 3, further
comprising a cover (3) covering said base plate to
constitute the vertical path together with said base
plate, so that said lightweiéht coin discrimination
lever is formed on a surface of said base plate oppoéite
to the vertical path, and said magnet is formed on a

surface of said cover opposite to the vertical path.

5. An apparatus according to claim 4, wherein
said cover has an inclined step in correspondence with
said magnet so as to expand the vertical path in a

direction of thickness of a coin.

T]‘IIS Sheet Has Been RT

I




rolling surface thereof is inclined. A vertical path 8 is constituted
between the coin receiving portion 7 and the coin slot nenber. ==

As shown in Fig. 2, a lightweight coin discrininatfefunit-1QyMr
discrimnating and renmoving a |ightweight coin and ggqphgaﬂﬁﬁﬂHl
discrimnation unit 17 for discrimnating and renoW ReTet ol n are

arranged at symetrical front and rear -pdsitions th Bugh

_ the vertical path
8. That is, the Iightweight coin

DRAWINGS

FI1G.1
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discrimnation unit 10 consists of a
the i ghtweight coin discrimnation

plate 11 forned integrally with a pa
di scrimnation |ever

to suspend obliquely downward.

13 nmounted on the pivot plate
Nibs 17a D
of the distal ends of the arns 12. The pair of arns §2 ar eRepPLACED

synthetic resin. As shown in Fig. 3,
unit 10 is constituted by a pivot
ir of arms 12, and a |ightwei ght
1

coin

a.screw 14 so--as
roj ects on {ihaybvapeetit;er surf Fes
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el astically deformed in a direction close to each other, and the nibs 12a

are fitted in the bearing holes of a . pair of opposi R =15

extending fromthe base plate 2. Wth this operati off, THIBSHEEFMHASBEEN |coi n
-3 - REPLACED r

e
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discrimnation lever 13 is swingably supported about the nibs 12a. The
screw 14 functions as a weight to inpart sw nging propertles to the

| i ght wei ght coin discrimnation [ever 13 such that
extends in the vertical path 8 through a yi hdow 16
plate 2. The lightweight coin discrimnation |ever 1§ {0 Whix -
SW nging properties is inparted is brought in contact wth a thin stopper

|
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formed at the upper hal f bf t he wi ndow 16. The extension anount of the
| ightweight coin discrimnation |ever 13 in the vertical path 8 is

regul at ed. . As shown in Fig. 4, the nagnet fjc—co 0
PSR

unit 17 conprises a semcylindrical synthetic resin}
integrally with a pair of opposite arms-19.- A col umjar naﬁ, 29-1.s f

to the bracket 18 by a screw 21. As shown in Fig. 2, nibs 19a project
fromthe opposite inner surfaces of the

FIG.2
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distél ends of the pair of arnms 19. The pair of arns 19 are elastically
deforned in opposite directions, and the nibs 19a EttetthA—reee
fitting portions in the tw side surfaces of a no

T N W MR el MO et I MENTT NP B P B et

EHIS GHEST HAZOBESN ¢

18 is swingably supported by the mounting® body 205 O er—state,
SW nging properties is inparted to the bracket 18 by its own wei ght such
t hat
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e magnet 20 is in.contact with the surface of the cover 3.

The |ightweight coin discrimnation | 3OSt T
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and the magnet 20 constituting the magnetic coin discrimnation unit 17
are arranged to oppose each other through the vertical path 8 constituted
by the cover 3 and the base plate 2. The cover 3 is C\i;gﬂ:gﬂ&ﬂﬁﬁﬂ;ﬁﬁ:;ﬁtﬂ
posi tion where the magnet 20 is arranged8 o expand the| wastdHEET Hed BEBNI i
the direction of thickness of a coin. That is, the veljti cal RppLACEDIi S i
“expanded downward from the arrangenent position of th&ssei e
portion 7
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in the vertical path 8 toward the magnet 20 side so as to increase the
width of the vertical path in the direction of thickng =GOt Ni:
expanded portion constitutes a coin renoval path 23. ¥
reference nunmeral 24 denotes a coin discrimnation pofitio
downstream side of the rolling directien3of the coin e
The coin discrimnation portion 24 conprises a dianeter discrimnation
wi ndow 25, formed in the base plate 2, :

-
* This Sheet Has Been

T

FIG.4




for discrimnating the dianeter of a coin, and a. discrimnation rail 26
serving as a thickness gauge, attached to the base plate 2 in

correspondence with the |ower end of the dianeter dis 2ts .
for discrimnating the thickness of a_cqi,n. The di sc‘lmlgagHgaTHMBE% '
comuni cates with the rolling surface of the coin recg
Ref erence nuneral 27 denotes a flapper for coverina t '
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-9 - discrinination window 25 and the coin accumul ati on path by a

upper
supported by the base plate 2,

- 11 -

predeterm ned di stance with the base plate 2. The
fl apper 27 is swi ngably

portion

end portion of the
o L NS NI ’EW
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t hereof has a coin drop wi ndow 28 in correspondence with

the dianeter

di scrim nation wi ndow 25 and the discrimnation . rail 2

wi ndow 28 is openable with respect to the base plate 2
normal |y biased by a spring (not shown) .in a direction

to cl BEBE-PAB- cain

drop wi ndow 28. In a closed state,'tﬁelglépper 27 drops a counterfeit coin
di scrimnated by the dianeter discrimnation window 25 and the

discrimnation rail 26 through the coin drop

This Sheet Has Been Replaced
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w ndow 28. In an open state, the flapper 27 drops and Aughenty c
coin accunul ated in the coin accumulation path upon r
the coin. A coin support portion 29 is forned at the Iffower
rear surface of the flapper 27 to comrunicate with th Scrimnation rai
26. A spindle-like coin return actuating3portion 30 is formed at the
distal end of an armextending upward fromthe upper end of the flapper
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27. Ref erence nuneral 31 denotes an escape p| n extend| ng t hr ough
a'hole fornmed in the base plate 2 so as to be exte ear
surface side to the front surface side of the base] plth® SHEETHAS tactiuat i on
of ‘a rotary solenoid (not shown) arrangegd on the rigar REPLACED : T

41
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-10 - surface of the base plate 2. Reference nuneral 32 denotes a
coin accunul ati on sensor 32 for detecting coin accunulation; and 33, a
storage | ever extending through a hole forned in the _base nlafp 0--as to
be extendible fromthe rear surface ta tjyy front sur{ﬁmggﬁgg&Hggaggm base

pl ate 2. The escape pin 31 and the storage lever 3§ are hgpgﬂtgg ed th
~each other and alternately _ (PEROST |

41
44
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project in the coin accumul ation path. Reference nuneral 34 denotes a coin
storage sensor for detecting storage of a coin; and 35, a branching plate
for branching an authentic coin accunmulated in the : : path

i.nto a coin storage path 37 and a coin Iéturn path Di N
di scrimnation operation of the coin discrimnatio uch
.an arrangenent wll :
-
[ ]
This Sheet Has Been Replaced




be descflbed below. O coins Cto be received fromthe

coin slot nenber 5,

a’counterfeit coin having larger diameter and thickness than those of a

COI n

corresponding authentic coin cannot pass throughy kﬁ§H§ HAg and is
discrimnated. O all the coins having passed hrou gp %%g%g uge- 6, a

Iightmeight counterfeit coin Cl is prevented fi ﬁ?‘“““““'

receiving portion 7 by the |ightweight coin di scrimination | ever

extending in the vertical path 8, and renoved i.n the
ABSTRACT

COIN DISCRIMINATION APPARATUS

A coin discrimination apparatus for

performing weight discrimination and

magnetic coin

discrimination of a coin rolling along a coin path

constituted along a base plate for supporting a head or

tail of the coin includes a window, a lightweight coin

discrimination lever, and a magnetic coin

discrimination magnet. The window 1is

formed in the

base plate in correspondence with the coin path. The

lightweight coin discrimination lever

supported by the base plate to remove

is swingably

a lightweight

coin from the coin path. The lightweight coin

discrimination lever has swinging properties such that

a distal end enters in the coin path through the

window. The magnetic coin discriminat

ion magnet is

formed to oppose the lightweight coin discrimination

lever through the coin path, and attracts and removes

a magnetic coin from the coiﬁ'path.
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dirébtioh of thickness of coins, i.e., t TﬁﬁsggEﬁTHﬁéﬁﬁﬁﬁ! path 23 side.
lii this case, an authentic coin having ajpredetgpunQ®d wei ght retracts the
| i ght wei ght - o '

Specification

Title of the Invention

Coin Discrimination Apparatus

Background of the Invention

The present invention relates to a coin
discrimination apparatus applied to a vending machine, é
public telephone, or the like and, more particularly, to
a discrimination apparatus for lightweight and magnetic
coins.

In a conventional structu:é, a lightweight
coin discrimination unit and a magnetic coin
discrimination unit are independently arranged.

Figs. 5A and 5B show the schematic arrangement of a coin
discrimination apparatus of this type and a section
along the line Vb - Vb, respectively. Reference numeral
40 denotes a substantially upright base plate; 41, a
coin slot member attached té the upper end portion of
the base plate 40; 42, a vertical path formed |
immediately below the coin slot member 41; 43, a coin
receiving portion arranged at the lower end of the

- vertical path 42 and attached to the base plaﬁe 40 suéh
that the rolling surface thereof is inclined; 44, a
magnet attached outside.the upper portion of the
vertical path 42; and 45, an expansion path obtained by
expanding the width of the vertical path 42 toward the

magnet 44 side. The expansioﬁ path 45 is branched from
[
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coin discrimnation lever 13 into the w ndow 16 agai nst the sw nging
properties, and drops on the coin receiving portion 7. —s=the=oti
since a magnetic coin C2 is attracted by the nagnet 20 RBERACEMENT SOEET (3,

the nmagnetic coin C2 does not drop on_the coin receiv%:g-;xﬁqiﬁmRﬁggfg S
nter-feft

renoved to the coin renoval path 23 sidé€, |ike the |ighbaeight--cou
coin ClL. The |Ilightweight counterfeit coin Cl and the et ¢ cot N

gui ded to the goi g LetuLy B%EE %9'by the coin receiving portion 43 to

communicate with a coin return path 53. Reference

numeral 46 denotes a diameter discrimination window; and
47, a lightweight coin discrimination lever which is
swingably supporﬁéd by the rear surface side of the base
plate 40 and to which swinging properties is imparted
such that a bent portion- 47a at the distal end éxtends
through the diameter discrimination window 46 to the
front surface of the base plate 40, i.e., to a coin
path. Reference numeral 48 denotes a coin rail formed
lat the lower end of the diameter discrimination window
46 and having a rolling surface communicating with the
coin receiving portion 43; 49, an extendible coin
storage lever disposed between a coin accumulation path
51 and a coin storage path 52; and 50, an extendible
coin return lever disposed between the coin accumulation
path 51 and the coin return path 53.

In this arrangement, of coins C received from
the coin slot member 41, a magnetic counterfeit coin C2
is attracted by the magnet 44 toward the expansion path
45 and guided to the coin return path 53. A
non-magnetic coin which is not discriminated by the
magnet 44 drops on the coin receiving portion 43 and
rolls along the coin rail 48. At this time, a
counterfeit coin C3J having a smaller diameter than that
of a corresponding authentic coin drops from the coin

rail 48 through the diameter discrimination window 46



In {his manner, the |ightweight coin discrinination unit 10 having the .

i ght wei ght coin discrimnation |ever 13 and the mag

tic coln =
discrimnation unit 17 having the nagnet 20 are arran § %ﬁéﬂMENEFH ET |

symetrical positions with respect to thg base pl ate 2 Ther1e1 dvAR 1@9&;
coin discrimnation apparatus of the pr sent inventi %ﬁn """"" doinsi ze

conpared to the conventional apparatus in mhlch t hese

and is guided to the coin return path 53. On the other
hand, a lightweight counterfeit coin Cl drops from the.
coin rail 48 by the lightweight coin discrimination
lever 47 and is guided to the coin return path 53. An
authentic coin CS having passed through the coin .
discrimination apparatus for performing magnetic coin
discrimination, diameter discrimination, and lightweight
coin discrimination is locked by the coin storage lever
49 and the coin return lever 50 and accumulated in the
coin accumulation path 51. In this state, e.g., when
the coin storage lever 49 is retracted upon reception of
a storage sxgnal in the public telephone, the authentic
coin C5 is gulded to the coin storage path 52. On the
other hand, when the coin return lever 50 is retracted
in response to the coin return operation, the
accumulated authentic coin C5 is guided to the coin
return path 53. |

| In the conventional coin discrimination
apparatus described above, however, the magnetic coin
discrimination magnet 44 and the lightweight coin
discrimination lever 47 are spaced apart from each
other, resulting in a disadvantage in downsiziﬁg the
apparatus. In addition, since the magnet 44 is.arranged
outside the coin path in the radial direction, the
expansion path 45 for removing the magnetic counterfeit
coin C2 must be expanded from the yertical path 42 in

the radial direction of ' a coin. The shape of the

d!‘



units are separately arranged in the coin rolling direction. In _additiaon,
since the two discrimnation units 10 and 17 set a di ELLIO FN{EQEE? 31
counterfeit coin in the direction of thickness of th %bl%ﬁ

di scrimnation apparatus can be downsized conpared tﬂ t he cbqumﬂlﬁﬁﬁL
appar atus which increases in size in {thé radial diredtP®R" of g coid.
Further, since the two discrimnation units 10 and 17 renove counterfeit

coins in the sane direction, they can comonly use the coin
apparatus is expanded in the radial direction of a coin,

and the apparatus undesirably becomes bulky.
Summary of the Invention

It is.an object of the present invention to
provide a downsized coin diﬁériminatiqn apparatus.

In order to échigve the above object,
according to the present invention, there is provided a
coin discrimination apparatus for performing weight
discrimination and magnetic coin discrimination of a
coin rolling along a coin path constituted along a base
plate for supporting a head or tail of the coin,
comprising a window formed in the base plate in
correspondence with the coin path, a lightweight coin
discrimination lever, swingably supported by the base
plate, for removing a lightweight coin from the coin
path, the lightweight coin discrimination lever having
swinging properties such that a distal end enters in the

" coin path through the window, and a magnetic coin

discrimination magnet, formed to oppose the lightweight
coin discrimination lever through the coin path, for
attracting and removing a magnetic coin from the coin
path.
Brief Description of the Drawings

Fig. 1 is a plan view showing a coin
discrimination apparatus accofding to an emboaiment of

the present invention;



r emoval path 23, thereby preventing an increase in size === _ _
- 812 - of the apparatus. NMreover, since the two (i SEPLACTSENDRHBAT t
10 and 17 are arranged with respect

Fig..z is a sectional view showing the coin
~discrimination apparatus in Fig. 1 along the line
IT - II; |

Fig. 3 is a perspective view showing a
lightweight coin disérimination unit in Fig. 1 when
viewed from the back;

Fig. 4 is a perspective view showing the main
part of the coin discrimination apparatus in Fig. 1 when
viewed from the_front; and

Fig. S5A is a plan view showing a conventional
coin discrimination apparatus; and Fig. 5B is a
sectional view along the line Vb - Vb in Fig. 5A.
Description of the Preferred Embodiment

| An embodiment of the present invention will be
described below with reference to the accompanyiné
dfawings. Fig. 1 shows a coin discrimination apparatus
according to the present invention. Fig. 2 shows a
section along the line II - II in Fig. 1. Fig. 3 shows
a lightweight coin discrimination unit in Fig. 1 when
viewed from the back side. Fig. 4 shows the coin
discrimination apparatus in Fig. 1 when viewed from the
front side. Réferring to Fig:. 1, a coin discrimination
apparatus 1 comprises an almost flat rectangular
synthetic resin base plate 2. The base plate 2 extends
such that the rear surface thereof is slightly inclined.
As shown in Figs. 2 and 3, a cover 3 like a shallow case

is detachably attached to the base plate 2 to entirely



to the vertical path 8 imedi ately bel ow the coin slot rxmﬂﬁuu;4;~4¢my————

discrimnation path of the coin discrimnation portloq
downstream side of the coin rolling direction need not:ibe el ongated

thereby further downsizing the apparatu Th [ﬁggns dx&%ﬂtﬁ@ﬁr
8§ -

Pepapcangad Meatrhé

the counterfeit coin C and the magnetic coin C2 drop i okt
surface of the coin receiving portlon 7. The coins roll along the

surface and Eggeg'ﬁﬁé'gkgﬂElgﬁr%gEg of the base plate 2. Reference

numeral 5 denotes a coin slot member attached to one end

of the upper end portion of the base plate 2 and having

rolllng

a slot gauge 6 (Fig. 2). Reference numeral 7 denotes a

coin receiving portion arranged below the coin slot
member 5 and attached to the base plate 2 such that the
rolling surface thereof is inclined. A vertical path 8
is constituted between the coin receiving portion 7 and
the coin slot member 5.

As shown in Fig. 2, a lightweight coin
discrimination unit 10 for discriminating and removing a
lightweight coin and a magnetic coin discrimination unit
17 for discriminating and removing a magnetic coin are
arranged at symmetrical front and rear positions through
the vertical path 8. That is, the lightweight coin
discrimination unit 10 consists of a synthetic resin.

As shown in Fig. 3, the lightweight coin discrimination
unit 10 is constituted by a pivot plate 11 formed
integrally with a pair of arms 12, and a.lightweight
coin discrimination lever 13 mounted on the pivot plate
11 by a screw:14 so as to suspend obliquely downward.
Nibs 12a projects on the two outer surfaces of the
distal ends of the érms 12. The pair of arms 12 are
elastically deformed in a direction close to each other,
and the nibs 12a are fitted in the bearing holes of a
pair of opposite bearing plates 15 extending from the

base plate 2. With this operation, the lightweiqht coin



connunlcatlng with the rolling surface. On the discri oot
counterfeit coin C3 having a snaller dianeter than t anEBmAGFMbmféﬁﬁgﬁd ng
authentic coin is discrimnated by the coin di scrlmjatlon vqa/dg ﬁgﬁa d
guided to the coin return path 36 through t he coin drjopateindoe -

counterfeit coin C4 having a smaller thi‘ckness than thaF=6¥ a
correspondi ng authentic coin-is.discrimnated by the discrimnation rai
26 and

discrimination lever 13 is swingably supported about the
nibs l2a. The screw 14 functions as a weight to impart
swinging properties to the lightweight coin
discrimination lever 13 such that a distal end 13a
extends in the vertical path 8 through a window 16
formed in the base plate 2. The lightweight coin
discrimination lever 13 to.which_the swinging properties
is imparted is brought in contadt with a thin stopper
formed at the upper half of the window 16. The
extension amount of the lightweight coin discrimination
lever 13 in the vertical path 8 is regulated.

As shown in Fig. 4, the magnetic coin
discrimination unit.l7 comprises a semicylindrical
synthetic resin bracket 18 formed integrally with a pair
of opposite arms 19. A columnar magnet 20 is fixed to
the bracket 18 by a screw 21. As shown in Fig. 2, nibs
19a project from the opposite inner surfaces of the
distal ends of the pair of arms 19. The pair of arms 19
are elastically deformed in opposite directions, and the
nibs 19a are fitted in recessed fitting portions in the
two side surfaces of a mounting body 22 extending from
the front surface of the cover 3. Wiﬁh this operation,
the bracket 18 is swingably supported by the mounting
body 22. 1In a normal state, swinging properties is
imparted to the bracket 18 by its own weight such tﬁat
the magnet 20 is in contact with the surface of the

cover 3.



QU|ded to the coin return path 36 through the coin drop mnndom128
the counterfeit coin C3. An aut hentic coin
coin discrimnation portion 24 is suppor
| ever 33 and the coin support portion 29 _.of the flap qg

t hrough the

Ilke

A sﬁﬂsér‘?&-r
G%g%_wﬁ@c Eim

in the coin accunulation path. The acCuffulati on sens_r‘?@”ﬂﬁrﬁﬁfﬁ "" whHEL.L
at |east one authentic coin C5 is accunmulated in the coin

The lxghtwelght coin discrimination lever 13
constituting- the lightweight coiﬁ discrimination unit 10
and the magnet 20 constituting the magnetic coin |
discrimination unit 17 are arranged to oppose each other
through the vertical path 8 constituted by the cover 3
and the base plate 2. The cover 3 is curved outward at
a position where the magnet 20 is arranged to expand the

vertical path 8 in the direction of thickness of a coin.

-That is, the vertical path 8 is expanded downward from

the arrangement position of the coin receiving portion 7
in the vertical path 8 toward the magnet 20 side so as
to.increase the width of the vertical path in the
direction of thickﬁess of.a coin. This expanded portion
constitutes a coin removal path 23.

In Fig. 1, reference numeral.24 denotes a coin
discrimination portion formed at the downstream side of
the rolling direction of the coin receiving portion 7.
The coin discrimination portion 24.comprises a diameter
discrimination window 25, formed in the base plate 2,
for discriminating the diameter of a coin, and a
discrimination rail 26 serving as a thickness gauge,
attached to the base plate 2 in correspondence with the
lower end of the diameter discrimination window, for
discriminating the thickness of a coin. The
discrimination rail 26 communicates with the rolling
surface of the coin receiving portion 7. Reference‘

numeral 27 denotes a flapper for covering the diameter

ed
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accurmul ation path. 1In storing this accunmulated authentic coin

when, e.g., a storage signal is received in the publi g N ET
storage lever 33 is retracted fromthe coin path, and FEPhgg€Q5§T%?ne

11 MAR 1906
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discriminatidn.window 25 and the coin accumulation path
by a predétermined distance with the base plate 2. The
upper end portion of the flapper 27 is swingably
supported by the base plate 2, and the lower end portion
thereof has a coin drop window 28 in correspondence with
the diameter discrimination window 25 and the
discrimination rail 26. The coin drop window 28 is
openable with respect to the base plate 2. The flapper
27 is normally biased by a spring (not shown) in a
direction to close the coin drop window 28. In a closed
state, the flapper 27 drops a counterféit coin
discriminated by the diameter discrimination window 25
and the discrihination rail 26'through the coin drop
window 28. In an open state, the flapper 27 drops and
returns an authentic coin accumulated in the coin
accumulation path upon releasing holding of the coin. A
coin support portion 29 is formed at the lower end of
the rear surface of thé.flapper 27 to communicate with
the discrimination rail 26. A spindle-like coin return
actuating portion 30 is formed at the distal end of an

arm extending upward from the upper end of the flapper

27.

Reference numeral 31 denotes an escape pin
extending through a hole formed in the base plate 2 so
as to be extendible from the rear surface side to the
front surface side of the base plate 2 upon actuation of

a rotary solenoid (not shown) arranged on the rear



t he ‘&éscape pin 31 enters into the coin path. Only the _lower nost
accumul ated coin is guided to the coin storage path 3 Tf ~SeCooare=m
subsequent accurnul ated coins are prevented by the esc péﬁIi?@%FNﬁ%MEET!
rolling along the coin accunul ation pat % \Wen the stpr €, sequ igf
confirms storage of the coin into the cdih “storage path. the' £1 &@

| ever 33 enters into the coin accunul ation path, and at the safne tTTE

escgpe prn B%uk a%%tr%c%%d L%%gl% gtgobn aRe egéﬁGéNh ﬁggngﬂf

denotes a coin accumulation sensor 32 for detecting coih
accumulation; and 33, a storage lever extending through
a hole formed in the base pléte 2 so as to be extendible
from the rear surface to the front surface side of the
base plate 2. The escape pin 31 and the storage lever
33 are interlocked with each other and alternately
project in the coin accumulation path. Reference
numeral 34 denotes a coin storage sensor for detecting
storage_of a coin; -and 35, a branching plate for
branching an authentic coin accumulated in the coin
accumulation path into a coin storage path 37 and a coin
return path 36.

A coin discrimination operation of the coin
discrimination apparatus having such an arrangement will
be described below. Of coins C to be received from the
coin slot member 5, a counterfeit coin having larger
diameter and thickness than those of a corresponding
authentic coin cannot pass through £he slot gauge 6 and
is discriminated. .Of all the coins having passed
through the slot gauge 6, a lightweight counterfeit coin
Cl is prevented from dropping on the coin receiving
portion 7 by the lightweight coin discrimination lever
13 extending in the vertical path 8, and removed in the
direction of thickness of coins, i.e., to the coin
‘removal path 23 side. In this case, an authentic coin

having a predetermined weith retracts the lightweight



second and subsequent accunul ated coins are supported by __the starage |ever
33 and the coin support portion 29. In this manner, thelag#hg&gu&qﬁgggg
are stored one by one in accordance with the storage opgr ati on.

Wien the user performs a coin return opegration at the efc@f. ogefaﬁq%qgggf

t he equi pnent,

the coin return actuating portion 30 of Lhe~

i nterl ocked with-the return operation and pressed

coin discrimination lever 13 into the window 16 against
the swinging properties, and drops on the coin receiving
portion 7. On the other hand, since a magnetic coin C2
is attracted by the magnet 20 toward the cover 3, the
magnetic coin C2 does not drop.on the coin receiving
portion 7 and is removed to the coin removal path 23
side, like the lightweight counterfeit coin Cl. The
lightweight counterfeit coin Cl and the magnetic coin C2
are guided to the coin return path 36.

In this manner, the lightweight coin
discrimination unit 10 having the lightweight coin
discrimination lever 13 and the magnetic coin
discrimination unit 17 having the magnet 20 are arranged
at the plane symmetrical positions with respect to the
base plate 2. Thefefore, the coin discrimination
apparatus of the present invention can be downsized
compared to the conventional apparatus in which these
units are separately arranged in the coin rolling
direction. In addition, since the two discrimination
units 10 and 17 set a direction to remove a.couhterfeit
coin in the direction of thickness of the coin, this
coin discrimination apparatus can be downsized compared
to the conventional apparatus which.increases in size in
the radial direction of a coin. Further, since the two
discrimination units 10 and 17 reﬁove counterfeit coins
in the same direction, they can commonly use the coin

removal path 23, thereby preventing an increase in size



agaiﬁét the base plate 2 side by an interlocking rod (not shown). The

f lsapper

27 is pivoted about the upper end portion a s NE _DLas] |
force to separate the |ower end of the flapper 27 frgr Hé&33§& 5I§%§ 3.
The |ower portion of the coin accunulatlon path S

aut hentic coin C5 accumul ated therein fol

ened t1 %NRd%abhf

of the apparatus. Moreover, since the two
discrimination units 10 and 17 are arranged with respect

to the vertical path 8 immediately below the coin slot

- member 5, the discrimination path of the coin

discrimination portion 24 arfanged at the downstream
side of the coin_rolling directionlneed not be
elongated, thereby further downsizing the apparatus.
The coins except for the counterfeit coin Cl
and the magnetic coin C2 drop on the rolling surface of
the coin receiving portion 7. The coins roll along the
rolling surface and the discrimination rail 26
communicating with the rolling surface. On the
discrimination rail 26, a counterfeit coin C3 having a

smaller diameter than that of a corresponding authentic

. coin is discriminated by the coin discrimination window

25 and guided to the coin return path.36 through the
coin drop window 28. A counterfeit coin C4 having a
smaller thickness than that of a corresponding authentic
coin is discriminated by the discrimination rail 26 and
guided to the coin return path 36 through the coin drop
window 28, like thé counterfeit coin C3.

An authentic coin C5 having passed throﬁgh the
coin discrimination portion 24 is supported by the
storage lever 33 and the coin support portion 29 of the
flapper 27 and accdmhlated in the coin accumulation

path. The accumulation sensor 32 detects whether at

'least one authentic coin C5 i{s accumulated in the enin



- 12 -
ret ur ned.

i nvention, si
are arranged

coin return path 36, so that the authentic CDIn C5is

As has been described above, accordi %é@QA BE -
nce the |ightweight coin discrimnation | g %%Neﬁg

at the synmmetrical p03|t|(1r?3$ through the basﬁ“’plthMAﬁ]? c0| ]

accumulatidn path. In storing this accumulated
authentic coin C5, when, e.g., a storage signal is
received in the public telephone, the storage lever 33
is retracted from the coin path, and at the same time
the escape pin 31 enters into the coin path. Only the
lowermost accumulated coin is guided to the coin storage
path 37. The second and subsequent accumulated coins
are prevented by ﬁhe escape pin 31 from rolling along
the coin accumulation path. When the storage sensor 34
confirms storage of the coin into the coin storage path
37, the storage lever 33 enters into the coin
accumulation path, and at the same time the escape pin
31 is retracted from the coin accumulation path. The
second and subsequent accumulated coins are supported by
the storage lever 33 and the coin support portion 29.

In this manner, the authentic coins C5 are stored one by
one in accordance with the storage operation.

When the user performs a coin return operation
at the end of operation of the equipment, the coin
return actuating portion 30 of the flapper 27 is
interlocked with the return operation and pressed
against the basé plate 2 side by an ihterlocking rod
(not shown). The flapper 27 is pivoted about the upper
end portion against the biasing force to separate the
lower end of the flapper 27 from the base plate 2. The
lower portion of the coin accumulation path is opened to

quide the authentic coin C5 accumulated therein to the



di scri mi nati on apparatus can be downsi zed conpared tO—»thfGGH¥FﬂF¥ﬁHﬂF—
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apparatus in which these units are separately arrang

direction. In addition, the Iightweight coin discrim
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turn path 36, so that the authentic coin C5 is

returned.

As has been déscribed'above, according to the
present invention, since the lightweight coin
discrimina£ion lever and the magnet are arranged at the
symmetrical positions through the base plate, the coin
discrimination apparatus can be downsized cbmpared to
the conventional apparatus in which these units are
separately arianged in the rolling direction. 1In
addition, the lightweight coin discrimination lever and
the magnet set a direction to remove a counterfeit coin
in the direction of thickness of the coin, and they can
use the common removal path. Therefore, this coin
discrimination apparatus can be downsized compared to
the conventional apparatus which increases in size in
the radial direction of a coin.

According to ﬁhe.present invention, since the
lightweight coin discrimination lever and the magnet are
arranged immediately below the coin sldt, the
discrimination path of the coin discrimination portion

need not be elongated, thereby downsizing the apparatus.
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CLAIMS
What is claimed is:
1. A coin discrimination apparatus for performing.

weight discrimination and magnetic coin discrimination
of a coin rolling along a coin paﬁh constituted along a
base plate (2) for supporting a head or tail of the |
coin, characterized by comprising:

a window (16) formed in said base plate in
correspondence with the coin path;

a lightweight coin discrimination lever (13)y,
swingably supported by séid base plate, for removing a
lightweight coin from the coin path; said lightweight
coin discrimination lever having swinging properties
such that a distal end (13a) enters in the coin path
through said window; and

a magneﬁic coin discrimination magnet (20),
formed to oppose said lightweight coin discrimination
lever through the coin path, for attracting and removing

a magnetic coin from the coin path.

2. An apparatus according to claim 1, wherein
said lightweight coin discrimination lever and said
magnet are arranged with respect to a vertical path

immediately below a coin slot.

3. An apparatus according to claim 2, further
comprising: a coin receiving portion (7), formed on said

base plate in correspdndence with a distal end of said
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coin, characterized b
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lightweight coin discrimination lever entering in the
vertical path, foﬁ receiving an authentic coin dropping
from the coin slot to roll the authentic coin; and a
coin ;emoval path (23), formed along said base plate so
as to be spaced apart from said base plate by a
‘thickness of said coin receiving portion, for guiding

the removed lightweight and magnetic coins.

4. An apparatus according to claim 3, further
comprising a cover (3) covering said base plate to
constitute the vertical path together-with said base

! plate, so that said lightweight coin discrimination
lever is formed on a surface of said base plate opposite
to the vertical path, and said magnet is formed on a

surface of said cover opposite to the vertical path.

5. An apparatus according to claim 4, wherein
said cover has an inclined step in correspondence with
said magnet so as to expand the vertical path in a

direction of thickness of a coin.
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formed to oppose said |ightweight coin discrimnation |ever throug'h t he
coin path, for attracting and renoving a nmagnetic coin from-the coin-path

2. An apparatus according to claim1, wherein sai ;i;gpqmg\{mgghts;Mm
discrimnation lever and said magnet are arranged with espec§1 50.5\1
vertical path immediately below a czoi n slot. il pate MR1995
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3. An apparatus according to claim2, further conprising: a coin

recei ving portion (7), fornmed on said base plate in correspondence wth a

di stal end of said
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4. An apparatus according to claim3, further conprising a cover (3)

covering said base plate to constitute the vertical path @%Ua En
said base plate, so that said |ightweight coin discrimi naﬁl on ev\eN\dtr%qFET

formed on a surface of said base plate opposite to the ve blg@a.l__'_g'qmg_@gﬁi
said magnet is forned on a surface of said cover oppoate—t—a—t—h_e_—ALNTI'
pat h. 5. An apparatus according to claim4, wherein
| | THIS SHEET HAS BEEN |
ABSTRACT : REPLACED
CQIN_DISQRIMINAIW

A coin discrimination apparatus for performing weight discrimination and
magnetic coin discrimination of a coin. rollmg along a coin path constituted along
a base plate for supportlng a head or tail of the coin includes a window, a
lightweight coin discrimination lever, and a magnetic coin discrimination magnet.

The window is formé_d.in the base p'late in correspondence with the coin path.
The lightweight coin discrirhination lever is swingébly supbérted by the base plate
to remove a iight\weight coin from the coin path. The lightweight coin
discrimination lever hés:sWinging properties such that a distal end enters in the
coin path through the window. The magneﬁc coin discrimination magnet is
formed to oppose the lightweight coin discrimination lever through the coin path,

and attracts and removes a magnetic coin from the coin path.

Figure to accompany Abstract: Figure 2.
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Specification

Title of the Iawvention

Coin Discrimination Apparatus

Backgzound of the [aventiasn

The present invencion relates ta a coin
discrimination apparatus agnlind to a vending machine, a
public celenhcne, Qr the like and mora particularly, to

& discrimination apparatus faor l;ghtwexghc and magnetac
coins.

In a conventiocnal structure, a lightweighet
coin discrimination unit and a magnetic coin
discrimination unit are independently arranged.

Figs. SA and 5B show the schematic arrangement af a coin
discrimination apparatus cf this type and a section
along the line Vb - vb, respectively. Reference numeral
40 denotes a substantially upright'base plate; 41, a
coin slot member attached to the upper end portion of
the base plate 40; 42, a vertical path formed
immediately below the cdin slot member 41; 43, a coin
receiving portion arranged at the lower énd of the
vertical path 42 and attéched to the base plate 40 such
that the rolling surface thereof is inclined; 44, a

P

magnet attaihed qntsud§3t§é ?@per portion of the
vertidal pa:h 42;,and 4

an ‘expansion path obtained by

expand;ng the width of the vertical path 42 taward the

maqnec g{ sLéa."The expanslon path 45 Ls branched from



ABSTRA ACT .
- COIN DISCRIMINATION: APPARATUS

A coin discrimination apparatus for performing weight discrimination and magnetic coin

discrimination of a coin rolling along a coin path constituted along a base plate (2) for

supporting a head or tail of the coin includes a window (16), a lightweight coin discrimination

lever (13), and a magnetic coin discrimination magnet (20). The window is formed in the base

plate in correspondence with the coin path. The lightweight coin discrimination lever is

swingably supported by the base plate to remove a lightweight coin from the coin path. The
lightweight coin discrimination lever has swinging properties such that a distal end (13a)

enters in the coin path through the window. The magnetic coin discrimination magpet is. '
formed to oppose the lightweight coin discrimination lever through the coin path, and attracts

- and removes a magnetic coin from the coin path. ' o

Fig.2.




