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-i{- Specification Title of the Invention Coin Accumul ati on Apg&p&tus 5

» Background of the Invention The present invention relates to a coin _
agcunulatlon apparatus for accunulatlng an inserted.and sorted coin. A coin
“accunul at.i on apparatus of this type is 10 used for, e.g., a public

t el ephone or a vendi ng machi ne. Wen coins are inserted, t hi s apparat us
sorts the inserted coins on the basis ofl the size and material. Coins which
are determned as authentic coins upon sorting are accunulated in a coin
accunul ati on section. 15 The aut éc q@,@f @ccunulated in the coin
accunul ati on section are stored in corn s orage section in response to

speech communi cation in the pu@&t t gleeeihan hase of goods in the
vendi'ng nmachine. Figs. 11A and %e engglga F?EEEgM/the 20 section of a

coin distribution sectlon|rtéaﬂuxaﬁﬁﬁdIggaoﬁxn§b§@§gmyIatlon.apparatus. I n
Figs. 11A and 11B, reference synbol CO denotes an inserted coin. Reference

nuneral 101 denotes a sorting |lever; 102, a return |ever which sw ngs about
a fulcrumCin a direction indicated 25 by arrows; and 103, a path

t hrough vhi crBddlegxoimd GSF roié sinventipomhi s arrangenent, when the inserted

coin CO ,
The present invention relates to a coin

accumulation apparatus for accumulating'an insertediand
sorted coin.
A coih accumulation apparatus cf this type is
10' used for,'e.g., a public telephoné or a vending machine.'
When coins are inserted, this apparatus sorts the
inserted coinc on the basis of the size and material.
Coins which are determined as authentic coins upon
sorting are accumulated in a coin accumulation section.
15 . The authentic coins accumulated in the coin accumulation -
section are stored in a coin storage section in response
;‘to speech communication in the public telephone or
purchase of goods in the vending machine.
Figs. 11A and 11B schematically show the
20 section of a coin distribution section in a conventional
coin accumulation apparatus. In Figs. 11A and 11B,
-reference symbcl CO denotes an inserted coin. Reference
numeral 101 denotes a SOrcing lever; 102, a return lever
whlch swings about a fulcrum C in a direction indicated
25 by arrows; and 103, a path through which the coin CO

rolls.



LdTIing along the path 103 is not an-authentic coin, the sorting lever 101
‘does not operate, so accunul ation of - the inserted coin COin the coin
accurul ation section is 5 i nhibited, as shown in Fig. 11A. In.this case,
‘the inserted coin COis returned through a return path in accordance with
cl ockwi se pivotal notion of the return lever 102. On the other hand, when
the inserted coin CO 10 rolling M(mmrzhe path 103 is an authentic coin,
the sorting lever 101 is actuated to guide the inserted coin COto the

accuml ation section, ag,shaye hprEhGendhB, WHOR ERAI iAEEEGed"kblnacEENSOr

that one authentic coin’is accunul at n fhe accumul ati on section or has

passed 15 t%gmhgt Beohg Bndi phthbibaonssaeti @R hAthBAtEei BodaguEHkAat i On
section side, the sorting lever 101 is restored. Assunme that authentic

coins are congbpt@ug! lebaienbtddo&%eﬂothe?é'rae_b,cebnaeahinalanmnt b€ return
20 | ever 102, a rear end portion 102A of the return |lever 102 sw ngs

cl ockwi se froghéhgénsekktedgcelinf@oeinf theecodnnapatinul@8iendseabibnt ist he
second coin from passing to the accunul ati on section. As a neasure agai nst
conti nuou$ i néshibdhedf{ @8 shownnin Fhg.cdddent Tonkhisotasaecthel ation
apparatus inhibits accunul ati on of subsequent coins in the accumul ation
section by usingerkedr epinnCPeisr reburneg, through a return path in

accordance with clockwise pivotal motion of the return
lever 102.
On the other hand, when the inserted coin CO
10 rolling along the path 103 is an éuthentic céin, the
sorting lever 101 is actuated to guide the inserted coin
CO to the accumulation section, as shown in Fig. 11B.
Upon confirming, with a sensdr, that one authentic coin
is accumulated in thé accumulation section or has passed
15 - through the coin distribution section to the coin
accumulation section side, the sorting lever 101 is
* restored.
Assume that authentic coins afe continuously
inserted. When the first coin rolls onto the return
20 lever 102, a rear end portion 102A of-the return lever
102 swings clockwise from the rolling surface of the
coin path 103 and inhibits the seéond coin from passing
to the accumniation section.
| As a measure against continuous insertion of
25 Eoins, the conventional coin accumulation apparatus
inhibits accumulation of subsequent coins in the

accumulation section by using the return lever 102. For



.

this reason, the return |ever 102 having an arc length larger than the coin
dianeter and the return |lever pivoting space are required. This results in
an; i ncrease in cost of the apparatus, and sinultaneously, 5 si ze
reduction of the apparatus is difficult. Summary of the Invention It is an
obj ect of the present invention to provide a conpact and inexpensive coin
accunul ati on apparatus having no returmr3ever as a nmeasure agai nst 10
continuous insertion of coins. In order to achi eve the above object,

di ¢ e (i " . . . | ati
ccordi 19 10 LURePEERENh, | IHETH:Sent DEFEY! T ANVERS, BoRed TaREN 2/ 0n
a coin slot ighogd +haf BHENEB1hCqtghBeaRaRaCeHE! SELRLR §8bRy the coins
including firs gn second col'ns, a coln sensor arranged in a coin path

fromthe coinp$Lgtihg &?ﬁcsoweseégﬁme&ect'@ﬁfzs febAlLBs2¢RURMI ati on section
for accunulat?ng tﬁe authentic coin, a coin return section for returning 20

the counterfejhcp8hBe #nSebstNEf! eMEr appardtal),i BHAI BimbNeahBBaELYY COiNn to
one of the coin accunul ation section and the coin return section on the

basis of 8 sositegre@avtiohyofhtheoappapatiusgisediEsiicudtnagnet for driving
the sorting lever, and control nmeans for, when 25 the coin sorting

section deterfummaryhaf the fnvenhtionn is an authentic coin, starting
driving the nagnet, and when the second coin following the first coin is
It is an object of the present invention to

provide a compéct and inexpensive coin accumulation
apparatus having no returh lever as a measure against
10 continuous insertion of coins. '
| In order to achieve the above object,
according to the present invention, there is provided a
coin accumulation apparatus comprising a coin sorting
section for sorting coins inserted from a coin siot into
15 - an authentic coin and a counterfeit coin, the coins
' including first and second coins, a coin sensor arranged
*"in a coin path from the coin slot to the coin sorting
section, a coin accumulation section for accumulating
the authentic coin, a coin return section for returning
20 the counterfeit coin, a sorting lever for distributing
the inserted coin to one of the coin accumulation
section and the coin return section on.the basis of a
sorting result by the coin sorting section, a magnet for
driving the sorting levér, and control means for, when
25 fhe coin sorting section determines that the first coin
is an authentic coin, starting driving the magnet, and

when the second coin following the first coin is:



detected by the coin sensor within a predetermined tine fromthe start of
driving to the start of an operation of the sorting |lever, imediately
.st-oppi ng driving the nagnet, thereby distributing the first and second
coins 5 to the return section. Brief Description of the Drawings Fig. 1
is a block diagramshowing the electrical arrangement of a public telephone
havi ng a coi n accunul ati on appar at us sht odi in Fig. 4; 10 Fi gs.
2A. to 2E are flow charts showi ng the operation of the public telephone

shown in Fig. déteE't&ld By  En8 bo ELON GOREL-RAHAY getggé&figg%ﬁﬁaﬂ" tIme

operation shown in s a sc

. arrangement oframCe€ha QESHWBEtBEﬂv?HﬁaEBt gﬁeag‘égi-g' 8% 4R sgggvgggglpgmcoffn

the present invention; Fig. 5is a i tudi nal "sect

accunul at i on appehet yarﬁhﬁzg,ﬂmeﬂeflr gmxﬁedEthlgAstﬁgénﬁgO&I&_ﬁiﬁ}ﬁ’ %gSV"' ng the

20 arrangenment of a coin accunul ati on sectl nd 5;
Figs. 6B and wagnet, ptherebpvdistoibagih etnéremgeﬁeaﬁd%eébﬁdc%g s
accunulatlon section shown in Figs. 4 and 5; 25 &
sect i onaldvi e sthei rgtute sectigenent of the coin accunulatlon sectlon

shown in Figs. 4 and 5;
_ : scription of t Drawings
Fig. 1 is a block diagram showing the
electrical arrangement of a public telephone having a
coin accumulation apparatus shown in Fig. 4; .
10 Figs. 2A to 2E are flow.charts showing the
operation of the public telephone shown in Fig. 1;
Fig. 3 is a flow chart showing details of an
SM magnet operation shown in Flg. 2C;
Fig. 4 is a schematic view shoﬁing the

15 - arrangement of a coin accumulation apparatus according

to an embodiment of the present invention;

- e

Fig. 5 is a longitudinal sectlonal view of the
coin accumulatlon apparatus shown in Flg. 4;
Fig. 6A is a front view showing the
20 arrangement of a coin accumulation seétion shown in
Figs. 4 and 5;

Figs. 6B and 6D are plan views showing the
arrangement of the coin accumulation section shown in
Figs..4 and 5; |

25 . Fig. 6C is a sectional view showing the
arrangement of the coin accumulation section shown in

Figs. 4 and 5;



5 - Figs. 7A and 7B are views for explaining the operation of a coin
~-distribution section; Figs. 8A and 8B are timng charts of a sorting magnet
‘and sorting lever for accunmulating/returning a 5 coin; Figs. 9A to 9F are
vi ews showi ng the operating states of the sorting | ever shown in Figs. 7A
and 7B; Fig. 10 is a bl ock diagran1shomngg the driving circuit for the
sorting magnet shown in Figs. 9A and 9B and Figs. 11A and 11B are

vi ews showi ng a conventional measure agai nst continuous insertion of coins.

Description of the Prefgiped ERbAdBl 213 views for exhiSiRiASCThe

i nvention will be descri ow I n detall

acconpanyi ng gpahegén 5Eda éoiﬁhaﬁgkrﬁﬁhhioﬁhﬁﬂﬁtEBﬂ ;arrangement of a coin

accunul ation apparatus used for a public telephone A coin accunul ati on

apparatus 1 conprises args. snrhhagsnaaiagelkinascﬁape&hokoa §8§£EH§
coins, an accunul ati on passage 12 as a path for Coins which are determ ned

as authentic magnetuand sortifng dederofbe aeeumullateflg/patasAunyl ation
section 13 arranged at the term nal end of the accunu?atlon pasSage 12 to

25  accudul aceimpins, return passages 14, 15A, and 15B as coin return
pat hs, a storage passage 16 as a coin storage path, and a storage passage
17 for storing Figs. 9A to 9F are views showing the operating
states of the sorting lever éhown in Figs. 7A and 7B; -
Fig. 10 is a.block diagram showing.the driving
circuit for the sorting magnet shown in Figs. 9A and 9B;
10 and | | |
Figs. 11A and 11B are views showing a
conventiohal measure against continuous insertion of
coins.
escripti of e ferred Embodi
15 - The present invention will be described below
in detgil with reference to the accompanying drawings.
- Fig. 4 schematically shows the arrangement of
a coin accumulation apparatus used for a public -
telephone. A coin accumulation apparatﬁs 1 comprises a
20 sorting passage 11 as a path for sorting coins, an
accumulation passage 12 as a path.for coins which are
determined as authentic coins upon sorting and to be
accumulated, an accumulation section 13 arranged at the
termihal end of the accumulation passage 12 to
25 accumulate coins, return passages 14, 15A, and 15B as

coin return paths, a storage passage 16 as a coin

storage path, and a storage passage 17 for storing



-6- coins. The return passage 15A is used to return coins accunulated in

- the accumul ation section 13. The return passages 14 and 15B are used to
return coins which are determ ned as defective coins upon sorting. 5

An inserted coin CA is detected by an insertion detection sensor 41. It is
determ ned whether the inserted coin CAis an authentic coin on the basis
of the draneter and materi al respectiveﬁ@‘detected by a dianeter sensor 42
and a material sensor 43 provided in 10 the sorting passage 11. If it is

determ ned Upgds 50! ! | fifle! PaLuiNAdloasd ofs£0lY $88d % Elen Toid | N

| ever 50B is che e return passage 14 side so t ective

coin_is returgeduhli Q98 1ACRE MEFuRPESROST ddcB éhn 1PB. asTie nAditiFpd coin

CC. The returned 15 coin CC1s detected by a return detection sensor 47.

On the other gébeny i 4nd 151t £F & Gsk UEONr SO ER Ndo iR twh ith | dxeer t ed
coin is an authentic coin, the sorting lever 50B is switched to the

accunul ati on @ecenEEndd &% ddefectivé ddbnfiuipentssreng. i s gui ded to 20

t he accunul ation section 13 through the accurnul ati on passage 12. The
authenticscoin is det ecaAmdibgeptesd ceirsCA sl Adetectedd gy canded in the
accumnul ati on passage 12 and then accunul ated in the accunul ati on section 13
as an accunul thsertiom diBtegsion sensor 41 Thelticksindgterminedorthetthend has a

plurality of racks which are integrally arranged in the horjzontal
di rection to tReuinsexted roin A his R rauthenkie coin on the basis

of the diameter and material respectively detected by a
diameter sensor 42 and a material sensor 43 provided in
10 the sorting passage 11. If it is.determinéd upon
sorting that the inserted coin has.a defect, a sorting
lever S0B is switched to the return passage i4 side so
that the defective coin is returned through the return
passages 14 and 15B as a returned coin CC. The returned
15 . coin CC is detected by a return detection sensor 47.
On the other hand, when it is determined upon
;’sortiné that the inserted coin is an authentic coin, the
sorting lever 50B is switched fo the accumulation
passage 12 side so that the authentic coin is guided to
20 the accumulation section 13 through the accumulation
passage 12. The authentic coin is detected by pass
sensors 44A and 44B provided in the accumulation passage
12 and then accumulatéd in the accumulation section 13
as an.accumulated coin CB.
25 The accumulation section 13 has a plurality of
racks which are integrally arranged in the horizontal

' direction to accumulate coins with their surfaces



-7- opposing each other. To accurul ate a coin, the accunul ation section 13

slides in the direction of thickness of coins to position a free rack at
the position of the accumul ation passage 12, thereby 5 accunul ating a
coin in each rack. Wien coins are accunul ated in the accunul ati on section
13, and speech comunication is perfornmed in the public tel ephone, one of
the accunul ated coins is stored in a cdlh”box (not shown) through the

storage passage 16 10 as a stored coin. At this time, the stored coin is

det ected by aopposAg ERERCERLE 326" adbumiVigte SROEGL g OBRYNI Cat i 0N i s

conpl ete, all I ns mai ning i n the accunmul ation section 13 are returned .

through the rgégiikubatsoacsd@LiohN1P0sNigeer iRJLtREUdI Lb&EDbRAToR COIN in 15
t he accunul ati on section 13, the accunul ation section 13 slides in the

direction of thickness of coins toichosibichhe foe& whekeat heheoin is
accunul ated coincides with the position of the storage port or the return
port. Fig. 5 pbeisioheof othetackcwmhlseion opassagéel2p) therelyaccunul ation
apparatus shown in Fig. 4. The coin accunul ati on apparatus has not only
the sensdds aaccwmelatingha geiraimseathwnadk.Fig. 4 but also a sorting
magnet (SM magnet) 50A for driving the sorting lever 50B shown in Fig. 8,
storage/return | ever 57#heRrceingaee accunpbated il the peenmulationt he

accunul ation sectjon 13 to the storage passage, 16 or a return_ passage 15,
magnet 52A f oteeh1R® nd3 ¢ AN PRRN repRnicakion ois performed in the

public télephone, one of the accumulated:coins is stored
in a coin box (not shown) through the storége passage 16
10 as a stored coin. At this tiﬁe, fhe stored coin is
detected by a storage detection sensor 46. When speech
communication is complete,_all coins remaining in the
accumulation section.l3 are returned throuéh the return
passage 15A. In both storing and returning a coin in
15 - the accumulation'section 13, the accumulation section 13
slides in the direction of thickness of coins such -that
;‘the rack where the coin is accuhulated coincides with
the positioq of the storage po;ﬁ or the return port.
Fig. 5 shows ﬁhe longitudinal section of the
20 coin accumulation apparatus.shown in Fig. 4. The coin
accumulation apparatus has not only the.sensors arranged
in the passages shown in Fig. 4 but also a sorting
magnet (SM magnet) 50A for driving the sorting lever 50B
shown.in Fig. 8, a storage/return lever 52B for guiding
25 ihe accumulated coin CB in the accumulation section 13
to the storage passage'is or a return passage 15, a

magnet 52A for driving the storage/return lever 52B,

a

a



accunul ation gates 53B for accumul ati ng/ hol ding the accunul ated coins CB in
t he accunul ation section 13, and a magnet 53A for opening/closing the
accumrul ati on gate 53B. 5 As descri bed above, the accunul ation
section 13 has a plurality of racks integrally fornmed, and coins are

I ndi vidual ly accumul ated in the racks. These racks are slid by rotating a
motor, as will be described later. To atClnul ate a coin, one of free racks
and the 10 outl et of the accunul ati on passage 12 are positioned, so that

the coin is agewuAladdn dadtesf 588 fask actamulletdny/hRldingCtthe ated in
one of the racks of the accumnul ation section 13, a predetermned rack is

slid and posi aceusmh Yated eaimseCBoint thesaocag@lhT ionpaesajenl13, ana
magnet 53A is driven to open the accunul ation gate 53B of the rack, thereby
storing/ ret ur a magnet &3 fothepandingficdpisingydhes acebmufl atlion galte ar e
opened/ cl osed under the control of a comon magnet 53A. 20 Mor e
specifically, 5#Bn a rack noves to the storage position, an arm53Cis

actuated by driving the magnet 53A to_open the accunul ation gate 53B of the
rack, as Shown in Fig. &8 &ibed; aboyRen thee agsyRRlatign $ecddopr ed, the

i gs. 6A and 08, B & SUNFAIETo R E. B8P RSN LTS eqRa LAV foTPath and FRIRE

capabl e of are individually accumulated in the racks. These racks

are slid bj rotating a motor, as will be described |

later. To accumulate a coin, one of free racks and the

10 outlet of the accumulation passagé 12 are positioned, so
that the coin is accumulated in the free rack.

To store a coin accumulated in one of the
racks of the accumulatién section 13, a predetermined
rack is slid and positioned to the inlet of the storage

15 . passage 17. The magnet 53A is driven to open the
accumulation gate 53B of the rack, thereby
;fstoring/returning the coin.
The accumulation ‘gates 53B of the racks are
opened/closed under the control of a common magnet S53A.
20 More specifically, when a rack moves to the storage
position, an arm 53C is actuated by driving the magnet
S53A to open the accumulation gate 53B of the rack, as
shown in Fig. 6D. After this, when the magnet 53A is
restored, the accumulation gate 53B is closed by a
25 Qpring tnot shown).
As shown in Figs.'GA and 6B, the accumulation

section 13 has eight racks R1 to R8 capable of



Y .
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-9- accunmul ating coins, and racks H and H. arranged to sandw ch the racks
Rl to R8 and guide an inserted coin to the return passage 15A. The racks H
and H have no accunul ati oh gates. 5 ~ The rotation speed of a
notor Mfor sliding the racks is detected by an encoder E shown in Fig. 6A
and transmtted to a control circuit such as a CPU (Central Processing
Circuit). As shown in Fig. 6A, the accunlifTation section 13 has hol e
portions (slits) 13A 10 and 13B. These slits 13A and 13B are detected by

a rack positiaecamasatifg 660m8, | 8ndli JackE ﬁ”Qn&rﬁ“?‘%{HRQe&Oté.he contr ol
circuit. The control circuit recognizes the rack sliding Tondition fromthe

detected slitspodwichntheApackerRli 00 RE &hat Gubaéi 89 {HfeiHeg’tEfncoin 15
CAwll be described next. |If it is determned that the inserted coin CA

is a defectiveocthe, rebterncpassage s15Ac i Bhebratks NECand tHOUha¢lsi NoNg t he
sorting magnet 50A. Wth this operation, the sorting lever 50Bis kept in a
coi n bl ocki ngAS¢emelathen ematesi ding the inserted coin 20 CA to the

return passage 14, as shown in Fig. 7A. On the other hand, when the
inserted Toin CA is detEh®iFRepion Speedcaf 2 motor N HEososlidingmgnet 50A
Is driven to fetreat, the sortin ver 5S0B fromthe coin passage and open
the coin pass @%,I‘Tﬂﬁe’cﬁ/ cg?ﬁ?ﬁ%jit I RREEPDE showm ian Rigi heA
accurmul ati on [AFSAAG b e A5 PV cionntFr.i'gl cZP:écuit such as a CPU |
(Central Processing Circuit). As shown in F.Lg 6A, the
accumulation section 13 has hole portions (slits) 13a
10 and 13B. These slits 13A and 13B are detected by a rack
| position sensor 45 shown in Fig. 6C and transmitted to |
the control circuit. The control circuit recognizes the
rack sliding condition from fhe detected slit positions.
An operation of distributing the inserted coin
15 - CA will be described riext. If it is determined that the
inserted coin CA is a defective coin, the restored state
‘“is maintained without driving the sorting magnet 50A.
With this 6peration,' the sorting lever 50B is kept in a
coin blocking state, thefeby guiding the inserted coin
200 CA to the return passage 14, as shown in Fig. 7A. On
the other hand, when the inserted coin CA is determined
as an authentic coin, the sorting magnet 50A is driven
to retreat the sorting léver 50B from the coin passage
;nd open the coin passage, thereby guiding the inserted
25 coin CA to the accumulation passage 12, as shown in

Fig. 7B.



- 10 - This will be described in detail. As shown in Fig. 10, the sorting
magnet 50A is driven by an operating current froma sorting nagnet driving
ciorcuit 50 under the control of a control circuit 40 to close 5 (cl osed
state) and open (open state) the coin passage with the sorting | ever 50B.
More specifically, when an operation sigﬂal ais output fromthe control
circuit 40, the sorting magnet driving~cPrcuit 50 energizes a coil SOC of
the 10 sorting magnet SOA in the operation direction to open the sorting

| ever SOB. When a rest ofyedd oy WAladbd,SuIoM P dd@MR 1 NC APTNIn oi OUI

40, the sorting magnet ving circulrt 50 energizes the coil 50C of the

sorting magnegé; pOA N £RE SR P MAIhel r9UA | O dPivdPIsy tdie 15 sorting
| ever 50B. Figs. 8A and 8B showthe Tel ationship between the timng for

suppl yi ng t heopmei indg Cuirrdmtfiom td st ind Glagriet hr Beirig noiragiet 50A
and the timng when the sorting | ever 50B changes fromthe closed state 20
(restored st @&@k)urider htcheopmmtstalt o f arattrol st ata)it A0 tioriqkpse, the
operation signal a is output fromthe control circuit 40, and the operating
current i%s suliosstl fstata hamsbrapeny (eppgrtsthte) theicain tpaEage t he coi l
50C. At timng t2 30 ns after timng tl, 25 driving the sorting |ever
50B i s startatith ghe saxtging layer WBer tining t1, the sorting | ever 50B

i s opened.
P More specifically, when an operation signal a

is output from the control circuit 40, the sorting
magnet driving circuit 50 energizes a coil 50C of the
10 sorting magnet S0A in the operatién direction to open
the softing lever 503. When a restoration signal b is
output from the control cifcuit 40, the sorting magnet
driving circuit 50 energizes the coil 50C of the sorting
magnet S0A in the réstbration direction to ciose the
15 - sorting lever 50B.
| Figs. BA and 8B show the relationship between
;’the timing for supplying the operating current to the
coil 50C of the sorting magnet S0A and the timing when .
the sorting lever SOB_changes from the closed state
20 (restored state) to the open state (operating state).
At tining tl1, the operation signal a is output
from the control circuit 40, and the operating current
is supplied from the sorting magnet driving circuit 50
to thé coil 50C. At timing t2 30 ms after timing t1,
25 driving the sorting lever 50B is started. At timing t3 .

40 ms after timing t1l, the sorting lever 50B is opened.



Figs. 9A to 9F schematically show the operating states of the sorting | ever
50B in correspondence with timngs tl1 to t3 in Figs. 8A and 8B. The sorting
| ever SOB has an L-shaped arm 50E having a 5 di stal end portion 50h and a
| ever portion (delay |ever nmechanisn) 50D having a notch portion 50F with a
cam surface. The sorting | ever 50B swin about a fulcrum50G In the
closed state until timng t1, the 10 sorting lever 50B is at a position
shown in Figs. 9A and 9C. The inserted coin CArolling through the coin
passage i s bl ocked by tIFdigsqr Yangol 9reschematdclly’ showt RBeCOi N passage,
and is guided to the return passage 14. At timng tl1l, energization to the
coil 50C of tbpetatingt istatesgoét theAsoxtingr letrerUsSOBl ini ning t2 30 ns
after timng tl1l, the sorting | ever 50B which perforns a del ay operation
keeps the cl osedrespoadencet wmithgtimdingsetadr to5@B dnafFigspi 8at angd 8Bockwi se
about the ful crum50G as shown in Fig. 9D. 20 At this tinme, the distal
end porti on 5Bheosorkingr Ae¥eE 80Bdhasoant hesbapeduarmc §08f havdngoach
portion 50F. After timng t2, the arm50E is further pivoted clockw se, so
the distaP enﬂlﬁﬁPiiSHngﬁrBF§§n398e§nﬁrBnﬂ?ﬂérC£ﬁF§&Pﬂa&€eéﬁYtHévﬁﬁtch

Phe. di stal enBopBARLaR)shiDoher o ArebEh,Postaan: PUEHIEE PsCBRougt | nto
contact with gggfggg? The sorting lever 50B swings about a fulcrum
50G.
In the closed state until timing t1, the
10 softing leve; 50B is at a positioh shown in Figs. 9A and
9C. The inserted coin CA rolling through the coin
passage is blocked by.the sorting lever 50B, drops from
the coin passage, and is guided to the return passage
14. At timing tl1l, energization to the coil 50C of the
15 . sorting magnet 50A is started. Until timing t2 30 ms
after timing tl1, the sorting lever 50B which performs a
;fdelay-operation keeps the closed state.
At timing t2, the arm 50E starts pivoting
clockwise about the fulcrum 50G, as shown in Fig. 9D.
.20 At this time, the distal end portion 50h of the arm 50E
slides on the cam surface of the notch portion 50F.
After timing t2, the arm 50E is further
pivoted clockwise, so the distal end portion 50h
disengages from the cam surface of the notch portion
25 SOF, as shown in.Fig. 9E. After this, as shown in
Fig. 9F, the distal end éortion 50h of the arm 50E

pivoted clockwise is brought into contact with the edge



-12- of the notch portion 50F, so the sortlng Iever 50B starts pi votlng
together with the arm50E. At tinming t3 40 ns after the start of

energi zation to the sorting nagnet 50A, the sorting 5 | ever 50B retreats
fromthe coin passage and is opened, as shown in Fig. 9B. In this state,
the inserted coin CArolling through the_coin passage reaches the
accunul ati on passage 12 w t hout bei ng bldcked by the sorting | ever 50B and
is accunul ated in the accunul ati on 10 section 13. Wien the coil 50C of

the sorting @ﬂgﬁ& 5:8%.&1% S‘mﬁsﬂm%rn ddeciesidradpndiercigmn in the

state shown in own in 8A and the arm 50E returns to
the initial Sé@éﬁ:é 'bf\}&lraft@é&ﬁé‘.@ 45:11 ﬁ%tdﬂg 9cm/er 50B al so returns
to the state 1n Fig.” 9A. As descri bed above, the sorting magnet 50A

requires a time of 30 st ¢ GiAd e 3t 40 tmdfa s dilvntstard of he coil 50C
.until the sorting lever 50B starts the opening operation of guiding the

coin to the Hherdgifaridmitortlecdortind magitetr 0K e, thehesoxting)i zation is
stopped within 30 ns after the start of energization to the coil 50C, the
sorting lSeverldss is0Btzetredte Hrascthastcnin passagiand dentaperadd y rol |

the accunulation 25 section 13 cannot accunul ate a pluralit of.authentlc
coins in one amckhowm imiBigasiB. t hEn dehie-shatqi yhe inserted coin

CA rolling through the coin passage reaches the

accumulation passage 12 without being blocked by the

sorting lever 50B and is accumulated in the accumulation
10 section 13. .

When the coil 50C of the sorting magnet 50A is
energized in the restoration direction in tﬁe state
shown in Fig. QB, as shown in Figs. 8A and 8B, the arm
S50E returns to the initial state in Fig. 9C, and the

15 - sorting lever 50B also returns to the state in Fig; 9A.

As described above, the softing magnet 50A

‘‘requires a time of 30 ms from the start of energization
to the coil 50C until the sorting lever 505 starts the
opening operation ;f guiding the coin to the
20 accumulation sectioﬁ 13. Therefore, when energization
is stopped within 30 ms after the étart of.energization
to the coil 50C, the sorting lever 50B maintains the
closed state.
| When coins continuously roll, the accumulation
25 section.13 cannot accumulate a plurality of authentic
coins in one rack. In this case, the aboye-described

characteristics of the sorting magnet 50A are utilized.



characteristics of the sorting nmagnet 50A are utilized. -13- If it is
‘determ ned that the second coin is inserted while the sorting nagnet 50A is
. being driven to accunul ate the first authentic coin, energization to the
sorting magnet 50A is stopped. Wth this operation, 5 both the first and
second coins are guided to the return pggsage 14, so the two authentic
coins are prevented from being guided fo26ne rack. Fig. 1 shows the
arrangenent of the control system of a public tel ephone of a station power

supply 10 sghefie f@VddtkiiEnd Miadlonl | Atk s) db A U Al Qe ppar at us.

Referring to Fig. 1, reference nuneral es a reray 'Vi ng

circuit for oleblekhdesditimpmainde! sponge B%ﬂ? dfﬂré?f {ffe”ed to as
(0] a e

lines 15 hereinafter) L1 and LZ; 22, a coin [ r enov tection circuit

for detecti n(aceamuldteftidef innth AthdmiiStaind Gifzatdordt P dhd100K
detection circuit; 24, a reset circuit; and 25 , a call reception detection
circuit. RefsgrtHog magnetl SR dencttoppedhamiitly thignapedatidmEception
circuit for receiving a charging signal arriving at the lines L1 and L2;

27, a poldari tBethtdssifdrst maddisecend cdins date auitled: itec whe frertudsi ect i ng
polarity inversion and |line disconnection of the lines L1 and L2; 28, a

di ode bri dge Pa§sage,ildy $o4he tuo, authent ich e admspatres pagyenzed a nodem

for from being guided to one rack.

Fig. 1 shows the arrangement of the control

system of a public teléphone of a station power supply
10- scheme having the above-described-coin accumulation
apparatus.

Referring to Fig. 1, refefencé numeral 21
denotes a GS relay driving circuit for closing the DC
loop of telephone lines (to.be referred to as lines

15 - hereinafter) L1 and L2;I22, a coin box removal detection
circuit for detecting removal of the coin box for

‘“storing coins; 23, an off-hook detection circuit; 24,.a

reset circuit} and 25, a call reception detection
circuit. Reference numeral 26 denotes a charging signal

20 reception circuit for receiving a dhafging signal
arriving at the lines L1 and L2; 27, a polarity
inversion/line disconnection detection circuit for
detecting polarity inversion and line disconnection of
the lines L1 and L2; 28, a diode bridge for giving a

25 polarity to the output stage; 29, a modem for
transmitting/receiving communication information éf

various types; and 30, a power supply circuit for



tfansmitting/receiving conmuni cation information of various types; and 30,
a power supply circuit for -14 - storing a mcrocurrent fromthe station
power supply and supplying the stored voltage to the portions of the

t el ephone. Reference nuneral 31 denotes a forced 5 disconnection circuit
for forcibly disconnecting the | oop of i e lines L1 and L2 because of a
shortage of cash; 32, a nute circuit fot*Short-circuiting the output stage
in sending a dialing signal; 33, a talking circuit connected to the |ines

L1 and L2; 3454 ;}_% 4 M diodPrrerft CEkEH Cihe S$ €AE, o Speke SupFELy taddr

outputting a dia signal or various tone signals to the lines L1 and L2;
35, an MF rechs}s' 1154 Ehe tsfoFed OFSL VAGE BG thE popgtbdnsiref vitey fromthe
lines L1 and L ;ﬁgg,ﬁ%.tﬂ si gnal recept?%n.circui$¢for detecting a dia

tone (DT) 15 tebsphomélg at the lines L1 and L2; and 37, a theft detection
circuit for detecting theft of a handset constituted by a transmtter T and
a receiver R The cont rReference tnuiexal cdhsdenotes dyferadl (Centra
Processing Unit) for controlling the entire 20 public tel ephone. Not
only the Bbovdiscemnediionmizcwit £0xofereiklysdrscanneqtivry dek®ribed with
reference to Figs. 4 and 5 are connected to the control_circuit 40. In :

addi tion, maghe?P Rf thgy kinesikl apd B berpuas ¢§ra FRQFtR%eYhets and a
ot or driVirmbggﬂngé,5§'£é¥e circuit for short-circuiting the output
stage_in sending a dialing signal; 33, a talking circuit
connected to the lines L1 and L2; 34, an MF (Multi
10 | Frequency) signal sending circuit.for outputting a
dialing signal or various tone signals to the lines Ll
and L2; 35, an MF reéeption-circuit for receiving an MF
signal arriving from the lines L1 and L2; 36, a DT |
signal reception circuit for detecting a dial tone (DT)
15 ._arriving at the lines L1 and L2; and 37, a theft '
detection circuit for detecting theft of a handset
;fconstituted bf a transmitter T and a receiver R.
The control circuit 40 is constituted by a CPU
(Central Proceééing Unit) for controlling the entire
20 public telephone. Not only the above;described units
but also the serisors 41 to 47 described with referencé
to Figs. 4 and 5 are connected to the control circuit
40. 1In addition, magnet driving circuits 50, 52, and 53
for dfiving magnets and a motor driving circuit 51 for

25 driving the motor M are also connected to the control

circuit 40.



25" driving the notor Mare also connected to the control circuit 40. -
15- The control circuit 40 is also connected to the encoder E for detecting
the rotation situation of the motor M a TRR relay driving circuit 54, an
LCD (display section) 55, a keyboard 56 having dial keys and 5 the like,
and a nenory 57. Reference synbol HS depotes a hook switch; gs, a GS relay
contact; rl and r2, Rrelay contacts; dnetrrl and trr2, TRR rel ay
contacts. The operation of the control circuit 40 of the public tel ephone

having the above arrang?ﬁ&“boﬂtkblbéléQultdﬁﬁcléb&ﬂsaeéénﬂééﬁe&e£8rence to
the flow charts of Figs. 2A to 2E and 3. In Fig. 2A, when an off-hook

operation i s phefengbderOEUsOrt Goteobing tReecpbLAtiohheibeakioni é£h HS in
Fig. 1 is turned on. Wth this operation, the DC 15 loop of the lines L1

and L2 is cl oshd, metdrsMyuht BRROp&lyy dhevigreioyuiti y4pganiLepit 21 is
driven by the output fromthe off-hook detection circuit 23, and the GS
rel ay contact(dtsplap seotidnjs5Bp &lkeyboardi 66 chavirmgtdiabnkéepe amdti on
power supply is 20 supplied to the power supply circuit 30 through the
closed |ides theahike? andeapoemeryupply Refengece ssyubolit HS rdemotes pover
supply circuit 30 to varlous portions including the control circuit 40, so
the control cRri@ek awitshpodered @H yalay wpgtact; rl and r2, R

relay contacts; and trrl and trr2, TRR relay contacté.
The operation of the control circuit 40 of the
public telephone having the above arrangement will be
10 described next with :efetence to the flow charts of
Figs. 2A to 2E and 3.
- In Fig. 2A, when an of f-hook operation'is
performed to use the public telephone, the hook switch
HS in Fig. 1 is turned on. With this operation, the DC
15 . loop of the lines Ll and L2 is closed, and |
simultaneously, the GS relay driving circuit 21 is
;‘driven by the output from the off-hook detection circuit
23, and the GS relay contact is also closed (step Sl).
The microcurrent from the station power supply is
20 supplied to the power supply circuit 30 through the
closed lines Ll ‘and L2. The power supply voltage is
output from the power supply circuit 30 to various
portions including the control circuit 40, so the
contrél circuit 40 is powered on (step S2).
25 The powered-on control circuit 40 controls the
motor driving circuit 51 to rotate the motor M and

checks whether rack movement in the accumulation section



25

The,pdmered-on control circuit 40 controls the notor driving

circuit 51 to rotate the notor Mand checks whether rack novenent in the
accunul ation section -16- 13 is normally performed (step S3). If YES in

step S3,

it

S

detected through the rack position sensor 45 whether the

rack H shown in Figs. 6A and 6B is at t honme position corresponding to
the outlet of the 5 accunul ati on passaye 12 (step $4). If YES in step $4,

a DT (dial

t hrough t he

tone) detection timer (not shown) is started (step S5). If tine
in the DI deteCtion i ANy HetFortied lsteld &3)36) 14 vy dmstapnissts rl
and r2 are svﬁe"tclhsggitot]'g%.l ' i t%?lo)

presence/absEgp

¢ ute clrcuit side, and the
§ Ofdet doted thHolghi it & ddk godik vl sehsoxr A er ni ned

signal reception Circuit 36 (Step S7). The presence/ absence

of an accunuka{etthezOithd HaRAC/H shown SrsFiIRd i6A and &detier therthear ea of
menory 57. If YES in step S7, the control circuit 40 confirns,

with referengpnied o tion eoraedpondingg taf thee quidmty &7 thehet her coins
are accunulated in all of the racks Rl1 to R8 of the accunul ati on section
i.e. 5 a fatddunadatidmipassageatl® i(stegt S&tep S8). If NOin 20 step
S8, a free rack is checked (step S9). |If the free rack opposes the outl et

of the accumul ati on padfad@S1dn e ISbr &RFhdskial, tang) deteqtiony 2B

the 15

13,

I'f

it

10

15

is determned in step S10 that the, free

timer (not shown) is started (step §5). If time in the

DT

detection timer is not up yet (step S6), the relay

contacts rl and r2 are switched to the mute circuit 32

side, and the presence[absence'of a DT arriving at the

lines L1 and L2 is determined through the DT signal

reception-circuit 36 (sfep §7).

The-presence/absence of an accumulated coin in

each rack is stored in a predetermined area of the

- memory 57. If YES in step S7, the controllcirguit 40

" confirms, with referenée to the corresponding area of

’“the memory 57, whether coins are accumulated in all of

20

the racks Rl to R8 of the accumulation section 13, i.e.,

a full accumulation state is set (step S8). If NO in

step S8, a free rack is checked (stép 89). If the free

rack opposes the outlet of the accumulation passage 12,

the flow advances to step S31 in Fig. 2B.

If it is determined in step S10 that the free

rack does not oppose the outlet of the accumulation

25 passage 12, it is determined whether the motor M is to
'be rotated in the forward direction or reverse direction

to cause the free rack to oppose the outlet of the



rack does not oppose the outlet of the accumutation.25 passage 12, it is
determ ned whet her 'the notor Mis to be rotated in the forward direction.or
reverse direction to cause the free rack to oppose the outlet of the

-17- accumul ati on passage 12 (step S11). For forward rotation, notor
forward rotation processing is perforned (step S12). For reverse rotation,
mot or reverse rotation processing is perk¥formed (step S13). Next, 5

time-up of a tinmer which has started in step S12 or S13 is determ ned (step

S14). If a predeternined free rack.i,s slid ta .the tlet _of the
accunul ati on 8553&& OWbpﬁfgaﬁpnéguéFtﬁﬁb &ﬂéra?ﬁﬁh% A Fgrnation S

t inth - fl. {0 st 1
T o L b R R

outlet of the agewndhahi onreassaverke ddtatildny abedCeeviedsy eps S20 and
S21 (to be descri bed gter), and then step S22." In step S22, use 15

i nhi bition isrdrakliencprotesdingCRsdperFodndd (@&XTp1$133i.t S Ne&it ,0n- hook
(step S17). -Wiaen an on-hook state is detected through the off-hook

det ecti on5ci r eime-4p, offha tdmeedwiiietohascistarted dw stadp Sd2coat isdld ed to
di sconnect the DC | oop of the lines L1 and L2 for 1 sec 20- and di sconnect
the |ine (stepsSdererminedr (skiep, Sil4g .GSIfelaaprddetenpicede free2xaick dri ven

to restore the GS relay (step S19), and the tel ephone is powered off.
is slid to the outlet of the accumulation passage 12

before time-up,-rack operation OK information is set in
the memory 57 (step S15), and the flow advances to step
10 S31 in Fig. 2B. ' |
If time is up in the timé: before the free
rack slidés to the outlet of the accumulation passage
12, the flow advances to steps S20 and S21 (to be
descriﬁed later), and then step §22. 1In step S22, use
15 . inhibition is displayed on the LCD 55, and processing
waits for on-hook (step S17). When an on-hook state is
;‘detected through the off-hook detection circuit 23, the
forced disconnection circuit 31 is controlled to
disconnect the DC loop of the lines Ll and L2 for 1 sec
20 and disconnect the line (step S18). After this, the GS
relay driving circuit 21 is driven to restore the GS
relay (step S19), and the telephone is powered off.
Similarly, when the rack sliding operation is
not nbrmally performedlin step S3, error-processing from
25 __étep S22 is performed. If time in the DT detection
timer is up before DT detection in step S6, an.on-hook

instruction is displayed on the LCD 55 (step S16).



Sjﬁirarly, when the rack sliding operation is not nbrnally'perforned in

step S3, error processing from25 'step S22 is performed. |If tinme in the
DT. detection tinmer is up before DT detection in step S6, an on-hook
instruction is displayed on the LCD 55 (step S16). After this, error

~processing fromstep S17 is executed. Vhﬁg the rack does not slide to the
honme position in step S4, abnormality protessing (to be described |ater)
fromstep S101 in Fig. 2Eis perfornmed. If coin 5 accurrul ation in al

racks (ful| agGuml ANQ) drdlolhtictthd g ERnSbedd s13 dSt exBicipdannet her

coi ns necessary for speech co nication -are accu ated Iint

accumul ati on sfen @hel Tack ddede nfdtOW 13@ARE T H hohP padd tiknFlig: 2B to
allow dialing. 10 In processing fromstep S31 in Fig. 2B

first, it is dajey B4)chbrvinald tie ProcefssitiQr(tRl beh dekeirdbeldn 1ateryeEnDry
57, whether a coin to be stored or.returned I1s present in the accunul ation
section 13. | ffroncated GU9d dinoiFdey .0RE disupeadormed.esdft cotilne coin is
stored or 15 returned. That is, it is determ ned whether the rack where
the coin S0 bacsusudatiionadaumllaragkiss (fulilhaccuowdgsipogdi tiison (t he
position corresponding to the inlet of the storage/return passage 17) (step
S31). If YES Afteckedsin stepe S8y ddh isefetermined whethey ceias to gui de
the coin to the storage assaﬁgc 6 side, .and then the accupul atiqn gate of

the rack is ofENES st'GfFe S CompuRication, arg pReupylategy in

the accumulation section 13, and the flow advances to
step S42 in Fig. 2B to allow dialing.

10 In processing from step:s3i in Fig. 2B, first,
it is determinéd, on the basis of information stored in
the memory 57, whéther a coin to be stored or returned
is present in the accumulation section 13. If a coin to
be stored or returned is present, the coin is stored or

- 15 - returned. That is, it is determined whether the rack
| where the coin to be stored is accumulated is at the
‘" storage position (the position corresponding to the
inlet of the storage/return passage 17) (steé Ss31).
If YES in step S31, the switch lever 52B is

20 switched to guide the coin to the storage passage 16
side, and then the accumulation gate of the rack is
opened to store the accumulated coin to the coin box
through the storage/return passage 17 and the storage
passage 16 (step S32). At this time, the output from

25 the storége detection sensor 46 is checked to determine
whether the coin is normally stored in the coin box

(step S35). If YES in step S35, the corresponding



through the storage/return. passage 17 and the storage passage 16 (step
-S32). At this tine, the output- from 25 the storage detection sensor 46
is checked to determ ne whether the coin is normally stored in the coin box
(step S35). If YES in step S35, the corresponding - 19- information
stored in the menory 57 is cleared (step S36). If NOin step S31, it is

det er ni ned whet her the rack which accuf®-ates the coin to be returned is at
5 the position corresponding to the inlet of the storage/return passage

17 (step S33)inflrmiESon sto2BdSIA: thBSmelbieh shey rc§%§rb%hgw%% hed 1o
guide the coin to the return passage 15B side, and then, t accunul ati on
gate of the s3@4.is opened to return the 10 accunul ated coin through the
storage/return passage 17 and the return passage 15A (step S34). At this
. tine, the output from TifeNoetinr stdpt 831, 00tS§8Sdetéfmifedh¢hieeHel0
determ ne whether the coinis normally returned (step S35). If YES in step
S35, the 15 theoraskpwhdrhgacatmubatesntheocedni kot be rewaryed’ issael ear ed
(step S36). Next, it is determ ned whether the free rack is at the
accunul afi ontpespPesékipnheosuespeondinghtoatbenihdetonfpaheage 12). If NOin

step S37, the f|OM/%g returns to step S8 in Fig. 2A, and in processing
fromstep S13tOFAES(BRENrY Pas#agat &4 (AteneSB3)war 4LoFES in step

833, the switch lever 52B is switched to.guide the coin
to the return passage 15B side, and then, the
accumulation gate of the rack is opened'to.return the

10 accumulated coin through the storége/return passage 17
and the return passage 15A (Step 334),- At this time,
the output from the return detection sensor 47 is
checked to determine whether the coin is normally
returned (step S35). If YES in step S§35, the

15 ..corresponding information stored in the memdry_57 is
cleared (step 836).

. Next, it is determined whether the free rack
is at the accumulation position (the outlet of the
accumulation passage 12). If NO in step S37,'the flow

20 returns to step S8 in Fig. 2A, and in processing from
step S11, the motor M is ¥otated-in the forward or
reverse direction to move the free rack to the
accumulation position. If NO in step S37, insertion of
g coih is permitted (step S38), and the credit (amount

25 of accumulated coins) and the tariff (telephone charge

per unit time) are compared (step S39).



verse direction to nove the free rack to the accumul ation position. If NO
{ﬁvthp S37, insertion of a coinis pernmtted (step S38), and the credit
(amount 25 of accumul ated coins) and the tariff (telephone chargefPeL ’
unit tine) are conpared (step S39). - -20- Imediately after the o I-tpo
operation, no coin to be stored or returned is present in the accunul ation
section 13, and the flow i medi ately adv2bees to step S37. In this pasgb"
t he amount of coins 5 accunul ated in the accunul ati on section 13 is :

and a coin insertion pergjssi s _displayed on_the LCD 55 (step $S40).
After the insertion deteg%ﬁgﬁgggﬁggraig?rtﬁ?ed?ﬁﬁzgﬁﬁkfﬁﬂgﬁﬁfﬁzgfﬁggrtPgn
L rens0r mocdif 48 poPBERgLdcdr Flchind®! O THOSL AL PRGN | NoErt 00
detection sensor 41 mheéger coln lgfer ég : Fh oy 2G| St?P S5l in Fi g
[ 1, t 20, . .
IZ?: Sitteloi §4det eéri?ngé#é‘g#%n ?2&8&%%&;\ ba:g?s o‘% 1%‘ﬂee s%r"fljrf&m‘?‘g%ﬁ? Bf the

di aneter sensaidvighessl tdiessap tSTENSOfn dehigheidier e éﬁ@&{% gé’; ﬁéé&;fs}ggofg

: (4
authentic coin (step S52). If YES in step S52, energizatlon (
i s stopped to atopmslatedgin e dedwiuSitlon Nt iod NEy I mqgnetmgcggtl ng

magnet) 20  S50A is driven (step S54) to change the .sorting I'ever from
the cl osed st H#VBHIGERHLAN periigsidmaopbisplisitedl on the LCD 55
(step S40). | |
After the ihsertion detection sensor 41, the
diameter sensor 42, and the sort sensor 43 are
10 energized, it is determined throuéh the insertion
detection sensor 41 whether coin insertion is detected
(step S41). 1If YES in stép S41, the flow advances to
step S51 in Fig. 2C. |
In step S51 in Fig. 2C, it is determinéd, on
15 - the basis of the sorting result of the diameﬁer sensor
42 and the sort sensor 43, whether the inserted coin is
;’an authentic coin (step S52). If YES in step S52,
energization to the sensors is stopped to stop sorting
coins (step S53). Next, the SM magnet (sorting magnet)
20 50A is driven (step S54) to change the sorting lever S0B
- from the closed ‘state shown in Fig. 7A to the open state
shown in Fig. 7B to guide the inserted coin to the
accumulation passage 12. Almost simultaneously with
driviné the sortiné Iever, the pass sensors 44A and 44B

25 are energized.



shown in Fig. 7B to guide the inserted coin to the accunul ati on passage 12.
Al most simul taneously with driving the sorting lever, the pass sensors 44A
and 44B 25 are energi zed. -21 - The contents of driving processing of
the SM magnet 50A in step S54 will be described later in detail with
reference to the flow chart of Fig. 3. After the accumul ation timer is
started (step 5 S55), it is determ ne@lwhet her the inserted coin has
sequentially passed the positions of the pass sensors 44A and 44B in the

i 2_pef tire- t S57 and S60). Wen the
Mheerted coin has passcRnEHSoRLeerE gﬁg pégaﬁﬁﬁwrg%e:q b o
' | e . stor ed. . .
?(r:lggmjlegt Icginnﬁélg{s;é? u%@%eﬁylpggggog ?ﬁe&pja];sf’ge%%%?r‘lé?% ??ZT}ES’E%E i?rﬁt%d EI' Egt
e o -
the coin is apetHUdtéfbhdeed che 2E8y Anbil SEHY! &

amount of the accunulated coin 1s a menory 57, and the

. . ; t ' After
credit is stored (step &ééraﬂ?edémfgfﬁ h@%i%ﬁ%?

the coin -accunul ation information i s set , the

flow ret§ns 8555} efx s i detd i lwhéBher e NBidedt R cfc?:ﬁ{(d{a% the

accurnul ati on position. 20 In this manner, inserted coins are
sequenti al | y sementdEly ipassed thepositidie oPithd Pasisdimfoyayl t he pass
sensor 44A before time-up of the

44A and 44B in the accumulatipn passage 12 before

time-up (steps S57 and S60). When the inserted coin has

passed .the pass sensor 44A before time-up of the

10 accumulation timer, the SM magnetISOA-is'restored (step

| §58). When the inserted coin has further passed the
pass-sensof 44B, it is determined that the coin is
accumulated in a free rack of the accumulation section
13. The amount of the accumulated coin is added to the

15 - memory 57, and the credit is sfored (step.Ssl) and
displayed on the LCD 55 (step S62). Aftér the coin

‘ ‘accumulation information is set in the memory 57 (step
S63), the flow returns to step S8 in Fig. 2A to move the
next free rack to the accumulation position.

20 In this manner, inserted coins are
sequentially accumulated in free racks. If the coin has
not passed the pass sensor 44# befdre time-up of the
accumulation timer in step S56, the SM magnet is
restofed (step 864),.and then, the flow returns to step

25 S37 in Fig. 2B. Similarly, if the coin has not passed
the pass sensor 44B before time-up of the accumulation

timer, the flow returns to step S37 in Fig. 2B. If it



accunul ation tinmer_in step S56, the SM magnet is restored (step S64), and
then, the flowreturns to step 25 S37 in Fig. 2B. Simlarly, if the coin
has not passed the pass sensor 44B before tine-up of the accunul ation
~timer, the flowreturns to step S37 in Fig. 2B. If it -22- is determ ned
in step S52 that the inserted coin is not an authentic coin, sorting coins
is stopped (step S65), and then, the fk@®-returns to step S37 in Fig. 2B.

If it is determned in step S39 that the 5 anount (credit) of coins

accunul ated ip,f [ ac excee t it tel ephone charge (tariff), a
diaring pern%ggi%§?%§£ﬁ$§$lgﬁe% %B gﬁ%UE%EFS%#?E%%595ﬁ3§. ?két%stﬂ%
[ ab L. i ti diali d i ng, Si gna eception
Pt epoat adi yAcriehebll BBt Bee g ddhe IS SR Y Scdl Bed Fhrt
tate, when dj ' | .S J r oard, 56, it is confirned
Chat the cal ?dé’gé p%‘?‘%‘g'r [@éng?l V?JS]]')./ S “e*tio @%?g%@?h’eﬂd%%w ut dial

nunber is displayed on e d Gy edStfihed n sAit.ez% r§3$a§§a§ i)g?%ea di ali ng

signal is 15 sent fromthe M- signal sending citcul lines L1

and L2 sife (atemtS{@redit )sofiduwindaacthihdIdtesd Wil £ide thgeikd nes L1 and

L2, the called party is called. Wien the polarity inversion/line _

di sconnect i orexReesis ithe ciniduittelplitthe almmys S(tdxrstEp, H4idking he call ed

party has answered the call, and the busy state is set, the flowreturns to

permission is displayed on the LCD 55 (step S42). Next,
the presence/absence of coin insertion, dialing, and
charging signal reception is repeatedly determined

10 (steps S41, S43, S47, and 548). in_this state, when
dial information is input from the keyboard 56, it is
confirmed that the called party is not busy (step S45),
and then the input dial number is displayed on the LCD
55 (step S45). At the same time, a dialing signal is

15 - sent from the MF signal sending circuit 34 to the lines
Ll and L2 side (step S46).

‘s By sending the dialing signal to the lines Ll
and L2, the called party is called. When the polarity
inversion/line disconnection detection circuit 27 .

20 detects in step S44 that the called party ha§ answered
the call, and the busy state is set, the flow returns to
the above-described repetitive routine from step S41.

In the busy state, when the charging signal
arriVes at the lines L1 and L2 and is received by the

25 charging signal feception circﬁit 26 in step S47, or a
charging signal based on an autonomoué charging scheme

is generated, the flow advances to charging processing



t he above-described repetitive routine fromstep S41. In the busy state,
when the charging signal arrives at the lines L1 and L2 and is received by
the 25 " charging signal reception circuit 26 in step S47, or a charging
si gnal -based on an autononous chargi ng schene is generated, the flow :
advances to charging processing -23- fromstep S71 in Fig. 2D. Wen the
on-hook operation is performed in the bug¥y-state in step S48, the flow
advances to on-hook processing fromstep S103 in Fig. 2E. 5

Char gi ng proc | L 0. F 2D is e ut in the fol | owing manner. The
unit tel ephone chﬁ;?sg% séghbf? cﬁ%‘dﬁbm JRRiAnthogk GpRFakian i ns,
and the resul tpd : 57 (step S7 and di spl ayed on the
LCD 55 (-step 72]§sf. @ .‘:'?ﬁlexk br]ta]i('ii.'?’ 05 ti{%a% n iﬁﬁp?ﬁ n%%q'orr' oﬁ?]g?i'l n the
menory 57, st Ghghddd "t YfHd Ry } s exacut select the
position of a rack where a col rﬁétng{)e stor’% fléonécs&ﬁﬁ.ne%[&eﬁ tep S73). A
coin storage FE@ePE.] S set as the selection result of this coin selection
processing (step S74), and 15 then, it is determ ned whether the coin

accunul at & in the rack Charyiine proved®d P Q4L Fi£.2R ] o5 Wi t(eﬁﬁ_gl S75) .
c

If YES in step S75, it is determ ned that the position of the rack “iatches
the position &het folilowing®annest.or ape peSit itelephord @ hahYeAgs/ Mt urn
passage 17 subtracted from the amount of accumulated coins, and the
result is stored in the memory 57 (step S71) and
displayed on the LCD 55 (step S72). On the basis of the
10 information stored in the memory 57, storage coin
selection processing is executed to select the position
of a rack where a coin to be stored is accumﬁlated (step
S73). A coin storage request is set as the selection
result of this coin selection processiﬁg (step S74), and
15 - then, it is determined whether the coin aﬁcumulated‘in
- the rack with the storage réquest can be stored (step
‘ “875).
If YES in step's75, it is determined that the
position of the rack matches the position of the inlet
20 (storage position) of the storage/return passage 17
(step S76). If YES in step S76, the flow advances to
step S82.
If NO in step S76, it is determined whether
Fhe mbtor M is rétated in the forward or reverse
25 direction (step S77). In accordance with the

determination result, the rack is moved to a desired

storage position by rotating the motor in the forward or



(step S?G). If YES in step S76, the flow advances to step S82. If NOin
step S76, it is deferm ned whether the notor Mis rotated in the forward or

reverse 25 direction (step S77). In accordance with the deternnation
-result, the rack is noved to a desired storage position by rotating the
nmotor in the forward or -24- reverse direction (step S78 or S79).

Si mul t aneously, the timer is started te2#enitor tinme-up of notor forward
rotation processing or notor reverse rotation processing. (step S80). Wen
novenent of the rack to S S detgcted in step S76

bef or e trne-uﬁex?r?ﬁed%Fﬁg§?°%ﬁ@3?583F355§§Lgkg?o sELPuLBaneQRELYyi e igsgp
: ! : SO ,
the Iine is droeohiaeRcdsy BFaTeed by plRTLas) c thRraP ety ?S‘é%«f"ggééﬁﬁﬁ??

5981 s surt onEateElon! BELERERLAY of notdr fevetBestlation bOGCRELIAG 'V

subsequent |y, (4bepasgyyL! aihen AGvEm&ht L E ERGkrack PG EHe (SEEPagES) . The

coin accunulated Tn t rack is 15 stored in the coin box throtugh the
storage/ ret UrpoPpesancis /dabecté® Hh 0§ $P6SBELoLE  t HhelipSoki fRe COI N

storage detection determi nation by the storage detection sensor 46 and coin
return detecttimerdpt €hei Phowoadvantés tetstapd8gRction sensor 47 are
‘When time is up in the timer before rack moves
to the desired storage position iﬁ step S80, the line is
disconnected for 1 sec (step S81), and the flow advances
10 to error processing from step Szolin Fig. 2A.

' In step S82, the switch lever 52B is switched
to guide the coin to the storage passage 16 side, and
subsequently, the accumulation gate of the réck is
opened (step S83). The coin accumulated in the rack is

15 - stored in the coin box through the storage/return
passage 17 and the storage passage 16. At this time,
“coin stoiage detection determination by the storage
detection sénsor 46 and coin return detection
determination by the return detection sensor 47 are
20 performed (steps S84 and S88). If the stored coin is

detected in step 584, the amount information in the coin

box is added and stored in the memory 57 (step S85), the

accumulation gate is closed (step S86), and the

accumﬁlafion information is cleared (step S87). After
25 this, the flow returns to step S75 to store the next

coin.



20 performed (steps S84 and S88). If the stored coin is detected in step
.884, the anount information in the coin box is added and stored in the
nenory 57 (step S85), the accumulation gate is closed (step S86), and the
accunul ation information is cleared (step S87). After 25 this, the flow
returns to step S75 to store the next coin. -25- When the coin to be
stored is detected by the return detect28r sensor 47 in step S88, the
accurrul ation gate is imediately cl-osed (step S89), and the accunul ati on
information is cleared &Bégp i ne di sconnection for 1 sec
et

(step S91), the flow ad QO%PFQLEHIQP ﬁFG&@?sFﬁgdPFEﬁF§9$BYSEUE in

[ nstr ,on is
i 9pl ayed on FRSurBiekePtREh°3pRdor47) In, 2rep 358 Fﬁgsaéghwgﬁe%ltsﬁ the

[ i et her e
on-hook oper atiea be' ERAARATELALY, 090ReH" STHR BAGH ) “Hhfi. EfpLn advances (o
step S103. Si aeé@matwﬁnlahsrﬁatbeﬁelgpemagvan §t8§0£9{)g?dség§gﬁe busy

state in 15 step $48 in Fig | ow a In step
S103, "THANK Y(he dEsebfnbeyeen0fole LEP Stepl s de{ﬁé”ﬂ‘&g fromthe
I nformation stored in the nmenory 57 that c |ns have not been stored

or returned yadvameesictonitoégdlan phecéﬁﬁkﬁg(iieﬁ §%@§)5101 in
Fig. 2E. - |
In abnormality processing in Fig. 2E, an
~on-hook -instruction is displayed on the LCD 55 (step
10 S101), and then, it is detected on the basis of the
output from the off-hook detection circuit 23 whether
the on-hook operation is performed. If YES in step
$102, the flow advances to step S103. Similarly, when
the on-hook operation is perfdrmed in the buéy state in
15 - step S48 in Fig. 2B, the flow advances ﬁo step S103.
' In step S103, "THANK YOU" is displayed on the
‘LCD 55. It is determined from the information stored in
the memory 57 that coins which have not been stored or
returned yet are accumulated in the racks (step S104).
20 If YES in step S104, the flow advances fo step S106.

If NO'in step S104, it is confirmed whether
the rack H is at the home position corresponding to the
outlet of the accumulation passage 12 (step S105). 1If
YES in step S105, the flow advances to step S18 in

25 fig. 2A. Line disconnection and GS relay restoration

are performed, and processing is ended (steps S18 and



200 If YES in step. S104, the flow advances to step S106. If NOin step
S104, it is confirmed whether the rack His at the hone position
corresponding to the outlet of the accunul ati on passage 12 (step S105). |If
YES in step S105, the flow advances to step S18 in 25 Fig. 2A. Line
di sconnection and GS relay restoration are perforned, and processing is
ended (steps S18 and -26- S19). If Ne26ésn step S105, the flow advances to

step S106 to return the rack Hto the hone position. In step S106, the | oop
when a coin which

gf ”r]\gsl ingtesb(lasjelngabg'?o%di“c? %gt%&%?];glioir";re ! %Jlf%s"feqﬁ;ie"%é’&géprm schedul e
remory 67 (st 8 Ve07) TR THR JARC i ke, e oG DoBiAmed 10
Sccumil o es. the f1rt can L Pos 1066r SHROLoPR, (indL SARERALY AhnL2ne

i nl et pOSitiOﬂSOBthQdSEGaneééeturQ“B@§§%%§Eéé,g ga %égg}Pf%&&;gs In step

S108, the fl ow advances to processing fr n step

S108, theSnot basvhbs beeat sdoradt be Eatwahéd0&5f§¥€§éﬁtdiEﬁ&ti0” to move
the rack to the inlet position of the storage/return paSsagée 17 (steps S109

to S112). As shkeragekretuunusahedglehe¢seiguehceyi ist @eberiiRE@UoA! thE! UN Ned,
a rack farthest fromthe hone _
. - basis of the storage situation in the memory 57 (step

$107).
Next, in accordance with the determined

10 schedule, it is determined whethef the position of the

rack which accumulates the first coin to be stored or

returned coincides with the iniet position of the

storage/return passage 17 (step S108). If YES in step

8;08, the flow advances to processing from step S113.
15 . If NO in step S108, the motor M is rotated in the
forward or reverse direction to move the rack to the
‘inlet position of the storage/return passage 17 (steps
5109 to S112). As the rack accumulating the first coin
to be stored or re{:urned, a rack farthest from the home.
20 position is selected.

It is ‘determined in steps S113 and S115
whether the coin is to be stored or returned. If the
coin is to be stored, Storage processing is performed
(step18114). If the coin is to be returned, return

25 processing is performed (step S116). The accumulation
information stored in the memory 57 in association with

the rack is cleared (step S117), and then, it is



20 position is selected. It is deternmined i.n steps S113 and S115 whet her
the coin is to be stored or returned. If the coin is to be stored, storage
processing is perforned (step S114). If the coin is to be returned, return
25 processing is perfornmed (step S116). The accunul ation information
stored in the nenory 57 in association with the rack is cleared (step
S117), and then, it is -27- determ neg-whether the rack His at the hone
position (step S118). If it is determned in step S113 or S115 that no coin
to be stored or returned is present in the rack at the storage position,
the flow i medpheEmjned waevgﬁse‘sheoréclspnsigsatl thyEhoine poept$eas, the

fl ow advances to step 918 in_Fig. 2A.  Line_ disconnection and GS rel ay
restoration aKEtﬁErﬁgﬂﬁéd, éﬁdlgrbﬁe@%Fﬁ§m+§e€nH§d$t¢P SiblBnost 8p1%$118,

not or reverse éoﬁation grogesging isgéo Perforned_to move the rack by one
rack toward t h@3hofi® B8N FBnPesFtRred 195 returped isopresentnin;thetep
S113. At the | t tLper _is.starte Uptil the rack reaches the
hone positjon§?%ﬁs%ggggﬁlgg8F$§§tP?sfgh%QUp g ?% wt+ﬂ¥??leﬁ?£§storage
processing is egyt f step S113 (step S114), or coin return _
processing isaégggﬁgédegfgg?ﬁsiggslstep S116). When tine is up in the tiner

before the rack reacheszzheedesh#€epOSiis Ohchd Fi6W Sdvandbs H30stdpe

S18 in Fig. 2A. Lihe disconnection and GS relay

restoration are performed, and processing is ended. If

NO in step S118, motor reverse rotation processing is
10 perfbrmed to move the rack by one‘raék toward the home

.pdsition (step S119), and the flow returns to step S113.
At the same time, the timer is startéd. Uhtil the rack
H reaches the home position in stép S118 or until
time-up of the timer, coin storage processing is

15 . executed after step S113 (step S114), or coin return
processing iS executed after S115 (step S116).

. When time is up in the timer before the rack
reaches the desired pdsition in step S112 or S120, the
flow returns to step $20 in Fig. 2aA to perform error

20 .- processing. In this error pfogessing, it is checked
whether the error count reaches 5 (step 520). If YES in
step S20, a rack operatioﬁ NG representing the failure
in the rack operation is set in the memory 57 (step
§21).. A use inhibition is displayed on the LCD 55 (step

25 522). Upon detecting the on-hook operation, line

- disconnection and GS relay restoration are performed,

and processing is ended (steps S18 and S§19).



flowreturns to step S20 in Fig. 2A to performerror 20 processing. In
this error processing, it is checked whether the error count reaches 5
(step S20). If YES in step S20, a rack operation NG representing the
failure in the rack operation is set in the menory 57 (step S21). A use
inhibition is displayed on the LCD 55 (step 25 S22). Upon detecting the
on- hook operation, line dlsconnectlonaﬂﬂﬂ{ESrelay restoration are
performed, and processing is ended (steps S18 and S19). -28- In Fig. 2C
when insertion of a coigni et gat Flg 2B, .the di aneter
sensor 42 and the coin sorglgenggreg sor%ggfﬁﬁ COI f esfepn Sﬁi) | t |s
det ermi ned ordéetbtecbeadi snoftéphesspr §esipl t QLD 'S
aut henticcoin (step S52). ? YES'%%ng%ep %%? Eﬂﬁ dgﬁwe£gfe§ gﬁ%Fl drlven
(step S54) toamdathe ¢din ssoit r@eﬁ@dﬁr@%ﬂ@%ﬁ@%&iﬁsﬁz&’t% jo the
tlon

open state, thereby guiding the inserted coin to the acc passage
12. 10 It is detgmmigpst ain dthenibas e o Sehié hashkd Tnglotadd1 v tkht
reference to Fig. 3. To accunul ate the authentic coin in the accunul ation

section : t’ﬂEe cﬁ%‘r’ht%%gﬂbtﬁuﬁtﬂn‘lm Kpin | ke S5E) SMIBOYES HPA (Step
$400) . Subse L{fntls t:ﬁiflrSt tinmer for counting 30 ne and the 15 second
tinmer for o Fhe S fagnedd J0A & B0emnGtBW 54 )Tite- up of the

first ti d
|rs '”Er'dié#? Iﬂé“%oéflnéjlever 50B from the closed state to

the open state, thereby guiding the inserted coin to the
accumulation passage 12. |
10 This operation will be described in detail
with reference to Fig. 3. To accumulafe the authentic
coin in the accumulation section 13, the operating
current is supplied to the SM magnet 50A (step S400).
| Subsequently, the first timer for counting 30 ms and the
15 . second timer  for counting 40 ms are started (steps S401
and S402).
Time-up of the first timer is determined (step
S403). If NO in step S403,. it is determined whether the
second coin is detected by the sensors 42 and 43 (step
20 S5404). If NO in step 5404, time-up of the secoﬁd timer
is determined (step S405). If NO in step S405, the flow
returns to step 5403. The routine in steps S403 to S405
is repeated until the second coin is detected or until
time-up of the second timer.
25 If time is up'in the first timer in step S403,
and after 10 ms, time is up in the second timer in step'

S405, supply of the operating current to the SM magnet



S403). If NOin step S403, it i s determ ned whether the second coin is
déteéted by the sensors 42 and 43 (step 20 S404). If NOin step 842265
ti.me-up of the second timer is determned (step S405). If NQ in step

the flow returns to step S403. The routine in steps S403 to S405 S |
repeated until the 'second coin is detected or until time-up of the second
timer. 25- : If time is up in-2Me first tinmer in step S403, an

after 10 ns, tine is up in the second tiner in step S405, supply of the
[ ’ -29- 5QA topped (step S406), and
?Egr?fgagrggLiggkt%ga%géﬁg a??gﬁgéiﬁﬁpsi?a??gpF%éeg%?ﬁgr?ﬁ$§B§FtSSg i? rig.
' hi i V, B ghanges 5 . fromthe closed state
fg tLg gpgﬁ g?ﬁfﬁ?ﬁggaﬁﬁ%ﬁiﬁg%%?e§£%€€h%%??%gﬁb?ﬂ 1R FEEP B Pelic coin) is

i i : i lated in the
uided to the u ation passage 12 side and accunu dil
gccunulation sgﬁ?igﬁé13. At this time, the accunulated coin is detected by

Lhe Somsors 42 and 43 i nst oy 40K Ghr i g TPeC trarih B hndea Oﬁezz
e o g o e 160 6 O S0 4 TR e o
cl osed state vduthentimicwinpehiarst autleatridasbabovuis R ddfieddrdn! y the
second autkmﬂﬂ;é;éﬁﬂ{;éggnEg;g;;;zf12 side and accumulated in the
accumulation section 13. At this time, the accumulated
coin ié detected by the pass sensor. |
10 If thé second authentic.coin is detected by
the sensors 42 and 43 in step S404 during the operation
of the first timer, supply of the operating current to
the SM magnet 50A is immediately stopped (step 5407).
With this operation, the sorting-lever 50B keeps the
15 . closed state without beipg opened, as described'above,
so that not only the second authentic coin but also the
‘"first authentic coin inserted precedingly is gﬁided to
the return passage 14. Next, return of the coin is
' monitored on the basis of the output from the return
20 detection sensor 47 (step S5408). When return of the
coin is confirmed, the flow returns to step S64 in
Fig. 2C to restore the SM magnet.
According to this embodiment, when insertion
of thé second authentic.coin is detected while the SM

25 magnet 50A is being driven to accumulate the first

authentic coin, energization to the magnet 50A is



first authentic coin inserted precedingly is guided to the return passage
14. Next, return of the coin is nonitored on the basis of the out put from
the return 20 detection sensor 47 (step S408). Wen return of the coin
is confirned, the flowreturns to step S64 in Fig. 2Cto restore the SM
magnet. According to this enmbodi ment, when insertion of the second
authentic coin is detected while the SM3®- nagnet 50A is being driven to
accurmul ate the first authentic coin, energization to the magnet 50A is

-30- i mredi at St e first . and.second authentic coins are
gui ded to theq%éfﬁé%&%g ségggpFﬁ'tﬁ&dgﬁﬁvk d&S |ﬂag?§ﬁ§°Wﬁ%ﬁ“F?§“§fGond
I nserted coi ngi e : apoayenti ¢ Coi uring e first

aut henti c coiﬁbgggukgﬁg iéﬁégpgfaﬁﬁgh iﬁgf P%P%§@59|y of tpe ?Eergb:gggnet
current to the SM nmagnefqi t . senecaiza n_to e _

may be stopped when the&gegg%dQPﬁggrFE%W?§?%lP§'dg§§§t%h%bﬁefﬁg I nsertion

detection seninsettedr tonficdsalictaeted BsShal autBenti® LBES &ﬁ?gngthe
second inserted coin can be detected in an earlier tine, SO eac oi n can

be nore pbopethg firdedattheheicetoin peeamgtathibnt Bperathedi fR"gg the coin
accunulafiog apparatus is applied to a public tel ephone. However, 15 this

coin accunulaﬂ?0nSEEB&YaQQsthanoperapﬁhgedurneanytapﬁnéasMsmaghag €8i ns,
including a VgﬂgéSgd?BCﬂéﬂgeeL? energization to the SM magnet may be
stopped when the second inserted coin is detected by the
insertion detectibn sensor 41 arranged at the coin slot.
10 In this case, the second inserted.coin dan be detected
in an earlier time, so each coin can be more properly
guided to the feturn passage.
In this embodiment, the coin accumuiation
apparatus'is applied to a public telephone. waéver,
15 - this coin accumulation apparatus can be applied to: any
apparatus using coins, including a vendiﬁg.machipe, to
‘obtain the same effect as described above.
. As has_been described above, according to the
present invention, whén insertion of the second coin .is
20 detected within a predeterﬁined time after driving the
SM magnet is sfarted to accumulate the first authentic
coin, driving the magnet is immediately stopped,. and the
continuously inserted first and second coins are guided
to thé return passage, thereby preventing the

25 continuously inserted coins being accumulated in the

accumulation section. 1In addition, since the



'obtain the same effect as described above. As has been described above,
according to the present invention, when insertion of the second coin is 20
detected within a predetermned time after driving the SM magnet is started
to accunul ate the first authentic coin, driving the magnet is imediately
stopped, and the continuously inserted first and second coins are guided to
the return passage, thereby preventing tB¢-25 continuously inserted coins
bei ng accurmul ated in the accunul ation section. In addition, since the

-31 - conventi { | ever_c be om tted, the apparatus can be nade
i nexpensi ve ana coerr’%%c#.{%ﬁ?ﬂﬁ ¥eriqap (hp omkred orthe apparatumged at

the insertion Qyf the igflafd t4 he second 5 coi n can be quickly
detected to stop (ﬁel Vi ng t%’g&ré%nng ve 'ﬁ{gfé"fcﬁ?%a,c%en coins are continuously

inserted, two coins can ﬁﬁtt{ﬂé}:&%ﬂé’ g}iitq‘e%ﬁeo i he return passage. -32-
c Qe &

What is clainmed is: 1. 0i’n accu Pharacteri zed
by 2 conprisi a@rahged at the irddx¥idns g ; | 11 for sorting
coins 4 inserted froma coin sl otéi:ﬂnt 0 g?tfe#&t r%gﬁ%%gt%df r?]%rﬂlea second
5 coin can be quickly detected to stop driving the magnet.
 Therefore, when coins are continuously inserted, two

coins can be properly guided to the return passage.



5 counterfeit coin, the coins including first and second 6 coins;'7 _
a coin sensor (41, 42, 43) arranged in-a coin 8 path fromthe coin slot to

sgid coin sorting section; 9
accurnul ati ng the authentic coin;

for 10

a coin accumrul ati on section (13)

11 : a coin return

e (50, L I ST S i A o
23 IS O

sorting |lever
coin accunul ati on section 15 and said coin return sea

on on

a sorting 16 result by said coin sorting section; 17. a magnet
(50A) for driWhag d& cladmeidndgsl:ever; 18 and 19, control neans
(40) for, when said coin sorting 20 section determnes that the first coin
Is an authentic 21 coin, starting driving said magnet, and when the
second 22 coin following the first coin is detected by said coin 23
sensor withinla predet ePnFRd8 AreEmplafione apparatus eharadtierized byt he
start of gn operation of said sorting 25 | ever, imedi ately stopping
driving séid HEBRELSINGEr eby 26 distributing the first and second coins
to said regturn 27 sectign, 2. £i An agparatus according to claiml,
wherein 2 _ s&8i §°SBnEBF“tBAPPPSELCR 4dd) SenssPriingngedns in
ig:ﬁ Cgh3450rih93r§33tkgamt9 ggiﬁrglgg YAELNEh L0EndnElk cbin®dnduient i c
5. counterfeit coin, the coins including first and second
6 cdins;
- 7 a coin sensor (41, 42, 43) arranged in a coin
8 path from the coin slot to said coin sorting section;
9 a coin accumulation section (13) for
10 accumulating the authentic coin; |
11 a coin return section (14) for returning the
12 counterfeit coin;
13 a sorting lever (50B) for distributing the
14 - inserted coin to one of said coin accumulation section
15 -* and said coin return section on the basis of a sorting
16 result by said coin sorting section;
17 . a magnet (50A) for driving said sorting lever;
18 and
19 contrdl means (40) for, when said coin sorting
20 section determines that the first coin is an authentic
21 coin, starting driving said magnet, and wﬁen the second
22 coin following the first coin is detected by said coin
23 sensor within a predetermined time from the start of
24 driving to the start of an operation of said sorting
25 lever, immediately stopping driving said magnet, thereby



5 said control neans st ops dr|V|ng sai d magnet 6 when sald sort
sensor determines that the second coin is.7 an aQJMﬂHJJLJXM4L#W%h+ﬁ-the

predetermned tine fromthe 8 start of driving said magnet.

apparatus according to claim1, wherein 2 ““lmmw“l nﬂtm“‘ggpg:‘ses

an insertion sensor 3 arranged near the coin slot
the 4 coin, and 5 sai d contr38-neans .stdps*® dr|V|ng sai d magnet

6 when said i nsertion sensor detects insertion of the 7 second coin within

4.
the pred rm ned tlne from:the.start 8 of driving said nmagnet.
An agpar gsﬁ B ing dﬂ'@ hixsy Fchaecondbmuins e saia ayetwuer

mechani s ? Cff lé) coupling 3 said nmagnet to said sorting |lever to del ay

to said 5
an o eratlon A d magnet and transmt the operatlon _
sortPng | ever. An apparatus according’'to claim4, wherein 2

sai d delay |ever nechanisn1conprises 3 an operation | ever (50E)

operating in 4 synchroni pk%%a%%§s§?§&§§¢f$ 3; sald nggne;ﬁﬂpd having 5 a

di stal end portion (50h
a notch (20F) formed '”sﬁiﬂds§ﬂébknﬁoh@¥§se§ng & %0§%88?|n%%rpont et mnthe

the distal end portion of said operatiron leve

distal end8 poihi saidf cedndsopeinl' 8BckSYA to determine whether the
4 coin is an authentic coin, and

said control means stops driving said magnet

when said sort sensor determines that the second coin is

an authentic coin within the predetermined time from the

<0 ~N Y (¥, ]

start of driving said magnet.

3. An apparatus according to claim 1, wherein
said sensor comprises an insertion sensor
‘.arranged near the coin slot to detect insertion of the
coin, ahd
said control means stops dfiving said magnet
when said insertion sensor detects insertion of the

second coin within the predetermined time from the start
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of driving said magnet.

4. . An apparatus according to claim 1, further
comprising a delay lever mechanism (50D) for coupling
said magnet to said sorting lever to delay an operation

of said magnet and transmit the operation to said
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'sorting lever.



11 noves in the not ch wi t hout acting on said sorting |ever.
predetern1ned ti me ‘el apses.
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5. An apparatus according to claim 4, wherein

said delay lever mechanism comprises

an operation lever (SOE) operating in
synchronism with the operation of said magnet and having
a distal end portion (50h) acting on sadid sorting lever,
and

a notch (50F) formed in said sorting lever and
brought into contact with the distal end portion of said
operation lever, and

the distal end portion 6f said operation lever
moves in the notch ﬁithéuf acting on said sorting lever

until a predetermined time elapses.



