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apparatus for storing coins

machi ne or the |ike and, nore
.......... sing this coin storing
apparatus. 1 Ret-ated—-Background Arf Such a kind of
coin storing a - ‘ di scl osed in commonl y-assi gned
Japanese Patent Lal d-open Application No. 9-185755, for exanple.
As shown in Fig. 14, colnssBORING APPARATUSPAND (RUBLIC TEDEPHONBIUSTING THES €
in a public telephone set, for exanple, conprises a discrimnating
~track 11 whichgayma path for selecting coins; a storing track 12
which is a path for the coins to be stored; a storing unit 13 for
storing the COEATKGR Ty gTiocks 14, 15A, 15B which are paths
for returning 20  thé coins; an accepting track 16 which is a path for
accepti rgy 2131QUQiJnngxiny@m¢;nm accepting and returnlng track 17 for
accepting and returning the coins. When a coin is inserted
into this apparatus, Theupresent inventéonettetairsCtor r] coindetectiad by an
insertion sensor 41, and 25 then a dianeter sensor 42 and a materi al
sensor 43 in tlapparatus fadk smnrnmgaCDQQStMaabhlhawed@egnwhashemedhenc0|n
is a current

vendlng machine or the like and, more particularly, a public
telephone using this coin storing apparatus.
10 Related Background Art
Such a kind of coin storigg.apparatus has been
disclosed in commonly-assigned_Jépanese Patent Laid-open
Application No. 9-185755, for example.
As shown in Fig. 14, this coin-storing-apparatus 1,
15 which is used in a public telephone set, for example,
comprises a discriminating track 11 which is a path for
selecting coins; a étoring track 12 which is a path for the
coins to be stored; a storing unit 13 for storing the coins;
returning tracks 14, 15A, 15B which are paths for returning
20 the coins; an accepting track 16 which is a path for accepting
the coins; and an accepting and returning track 17 for
accepting and returning the coins.
Wheﬁ a coin is inserted_into this apparatus, thus
inserted coin C, is detected by an insertion sensor 41, and
25 then a diameter sensor 42 and a.material sensor 43 in the

discriminating track 11 judges whether the coin is a current
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2 coin or not. When the inserted coin is judged to be a fal se

" coin, a selecting |lever 50B is switched over toward the returning
track 14, so that the coin is returned through t he refqrrogag2
tracks 14, 15B as a coin to be returned (err], 5 whi ch is detected
by a return sensor 47. ' In the case of a current coin, by
contrast, the selecting lever 50B is swtched over toward the
storing track 12, whereby the coin passes through the storing
track 12 coind®¥ notf.l eRnbaitie dabeeted yipaissdydgeditorse 44falddB 10
di sposed in the storing track 12, is stored in the storing unit 13
as a coin to bpoihoradselecting lever 50B is swhtchédrongrubowaid, the
conprising eight racks, is slid rightward or leftward in the

drawi ng upon sketupgifgi 8fack 14, so shat thetcaineiptyetarihedsthoougkd at
the position aligning 15 . wWth the storing track 12, thus storing the
- coins one by the retusniéngntvatke l&spEiBiase a axkin to be returned Cpfter
coins are thus stored in the storing unit 13, when a call is nade
by use 6f thiswhibhi dést detpbbad byta return sensersé#dred coins pass through
the accepting track 16 so as 20 to be accepted in a non-depicted
safe, while being delecthed case of apgurrenkcepinnceyseprbrage, €t he end
of the call, the coins remai ning in the storing unit 13 are
returned througelensing lever 59Btigrswikchedienexrsowaxd theytorinatpacky or
returning the coins therein, the storing unit 13 s slid rightward
or 25 Ieﬂﬂuawberﬁbvh§h§rGQAhgpéﬁéﬁstﬁbioﬂﬁg theksteringgtrackcden

is located at the position aligning with the accepting sl ot
and, after being detected by passage sensors 44A, 44B

10 disposed in the storing track 12, is stored in the storing
unit 13 as a coin to be stored 9&*

The storing unit 13, compriéing eight racks, is slid
rightward or leftward in the drawing upon storing coins,
such that an empty rack .is located at the position aligning

15 with the storing track 12, thus storing the coins one by
one into the respective racks.

After coins are thus stored in the storing unit 13,
when a call is made by use of this public telephone set,
the stored doins pass through the accepting track 16 so as

20 to be accepted in a non-depicted safe, while being detected
by an acceptance sensor 46. At the end of the call, thecoins
reﬁaining in the storing unit 13 are returned through the
returning track 15A. Here, when accepting or retur'ning the
coins therein, the storing unit 13 is slid rightward or

25 leftward in the drawing such that the rack storing the cbin

is located at the position aligning with the accepting slot

. This Sheet Has Been Reﬂlaced

= AR




3 or returning slot. I n such an apparatus, when the
power source voltage ' of the apparatus becones | ower, the anpunt of
i ght em ssion in the sensor for detecting the posit i @ig-tghe
storing unit 5 13 decreases, whereby there may be cases where the

I nl et position of a rack in the storing unit 13 does not coincide
with the exit position of the storing track 12. This case S

di sadvant ageous not- only in that coins cannot be stored in enpty

racks in the stgrigqgitngl3ickut also in that the 10 coins may be-
stuck .in the storing track 12. SUMVARY OF THE | NVENTI ON

Therefore, it is an gbj 8atnhOhn! HSpRF&6EH} whereRiliedbower sourcedvoltdgde an
apparatus in which, even when it's power source vol tage is | owered,

inserted coins JugHetgpaktusbegdhes Aidier ,1the amowtittof A igiet keyissdoad in
its storing unit. In order to achi eve such an object, the

present  in tReaddnsuY Foe\déltsctimpithespos i vionpfat he tstonivgy uwiitg a
coin track unit through which an inserted coin rolls, a coin
storing sinit had rpcxrddsessl wherebyr atlexrel naggbel cpsksr whére2@he inlet
t oget her each adapted to store one coin, a notor for noving t he
coin storing urpdsitaaregifsa nmdloinrehestdmingy unditet B edioes not coingiide i s
di sposed in the coin storing unit for detecting a reference
posi tion, and avitdsithieoexitnpositiomsf tiecdtoring tradk 2| i @xisemiase ng
device and a light-receiving device, 25 for detecting a position of
the registrati dis disbdvanthgeous not onkicka bbatgcebrs t¢annat hie Ftoredect
to the coin track unit _ i 4

in empty racks in the storing unit 13, but also in that the

10 - coins may be stuck in the storing track 12.

SUMMARY QF THE INVENTION .

Therefore, it is an object of the present invention
to provide an apparatus in which, even when its power source
voltage is lowered, inserted coins judged to be current coins

15 are correctly stored in its storing unit.

In order to achieve such an object, the present
invention provides a coin storing apparatus comprising a
coin track unit through which an inserted coin rolls, a coin
storing unit having a plurality of racks integrally formed

20 together each adapted to store one coin, a motor for moving
the coin storing unit, a registration member to be detected
which is disposed in the coin storing unit for detecting
a reference position, and a position sensor, constituted
by a light-emitting device and a light-receiving device,

25 for detecting a position of the registration member, the

racks being positioned with respect to the coin track unit
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according to an output of the sensor, so as to store the coi n,
into a vacant rack of the coin storing unit, and the appar-at us
further conprising detection nmeans for detecting a r epron9ge ORI ne
of the sensor, and referenceposition setting 5 nmeans for setting a
ref erence position of the coin storing unit according to the
position of the registration nenber detecting by an output of the
sensor in consideration of - response tinme detected by the detection
means. accordinfheodancouitpatnoEnthenyesbe;t soaast ke sesgensdet i me,
10 a period froma point of tine when the |ight-emtting device

is turned to beodm tinth bheatafibtrackedfitipe ddc estbatieny sinit, and then
optical signal fromthe light-emtting device. The reference
posi tion setti pppa@tuscfarthés domprising detevtdontwmeans qrhdetectisgori ng
unit in predetermned 15 . direction and the light-emtting device to
enit optical aresponseginme df thesemmut ,sand a:qum@rptkﬁlti@n sefitdngat i on
menber, which the light-receiving device'is not detected the
optical 5 meaisyfelr settipgra aefeirence posptacs of rthe woimetosiagence
position. 20 A CPU for controlling the coin storing apparatus

i s pr amiide dccardingetoctherpesitien jof dde yegistranien pember
execution instruction tinme of the CPU froma point of tine

the CPU execut seteetiing hyc@inoeutpute ift they seRsept P—Baponslderatl?ingﬁél to

the light-emtting device till the optical signal I's received by
the i ght-receiBASRPNAS itdde detected bY theTﬁ‘@tﬁGGP-PB P&PdShone in
accordance with the present i nvention conpri ses mai n

housi ng whi ch has a Ihedetection means may detect, as the response time,

10 a period from a point of time when the light-emitting device
is turned to.be on till the light=receiving device detects
an optical signal from the 1ight;emitting device.

The reference'position setting means controls the
motor to move the coin storing unit in predetermined

15 difection and the light-emitting device to emit optical
signal trains, and set a position of the registration member,
which the light-receiving device is not detected the optical
signal in a period of the response time, to the reference
position.

20 A CPU for.controlling the ¢oin storing apparatus is
provided, and the résponse time is set as a cumulative
execution instruction time of the CPU from a point of time
when the CPU executes an instruction for emitting an optical
signal to the light-emitting device till the optical signal

25 is received by the light-receiving device.

The public telephone in accordance with the present
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Inserting slot and a coin returning slot, a coin processing _
apparatus for selecting a current coin fromcoins inserted t herein,
the aforenentioned coin storing apparatus, a safe 5 f orml4repgRQ2
accepted coins, and comuni cati on neans. The present

i nvention will beconme nore fully understood fromthe detail ed
description given hereinbel ow "7 and the acconpanyi ng draw ngs which
are given by way of illustration only, and thus are not to be

consi dered as ;jQentioh %hk?ﬁsbgeapﬁgiﬁnhohﬂiﬁgt WABfich has a coin Further
scope of appllcablplty of the present Invention will becone

apparent from §Rgedelinly £t and a coldfFetuphniing glyep hevdnnptdeessihyever,
it should be Understood that the detail ed description and specific

15 exanpl egppéitakasi feE @il i hesuetenthmstinriom obinkeinserted
I nvention, are given by way of illustration only, since vari ous

changes and npghkiredahi, Othe Vi fiddendrntdongd cbiansttoring appasrainss of safe
i nvention will beconme apparent to those skilled in the art from

this detsai | ed desCkieppiing. adfepted RES fits DESERTEGMGM {Fa T DRAAMSICS
Fig. 1 is a block diagramshow ng the configuration of a public
t el ephone set to whi Theapresentt inventappawallisbecome moref fuhdypresent
i nvention is applied; , Fig. 2 is a flowhart show ng an
operation of thade2Stood fimduhithe debphded drscripivien giveg hereinbelow
Figs. 3 to 7 are flowharts show ng operations of the
6 pulaindc thel agkompagyting drawings which are given by way of

~ illustration only, and thus are not to be considered as

10 limiting the present invention.

Further scope of applicabi;ity of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and specific

15 - examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since
various changes and modifications within the spirit and
scope of the invention will become apparent to those skilled
'in the art from this detailed description.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the configuration
of a public telephone set to which a coin storing apparatus
of the present invention is applied;

Fig. 2 is a flowchart showing an operation of the

25 public telephone set shown in Fig. 1;

Figs. 3 to 7 are flowcharts showing operations of the
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Figs. 8A to 8C are views for explaining how coins are stored into a
coin storing unit in the coin storing apparatus; 5 Fi gs.
9A to 9C are views show ng how a sensor detects novenmgpr ©fglore
storing unit; Figs. 10A and 10B are views for explaining
characteristics of the sensor; Figs. 11A to 11C are views
showi ng how the sensor 10 detects a hone position; Fig.
12 is a sectional view of the coin storing appar at us;

Figs. 13A to 13drArie Y \ehnoeged ;t he configuration of the storing
unit; 15 Fig. I4 is a view schematically show ng the

configuration of a ceijgsst OAi ¥ sTPRREAFikWs FE explaining howfdains e and
15B are respectively front and side ' views showi ng a public

tel ephone in agR@ré&aGatY @ win storingeninddi denithef doim Eresdmg
i nvention. 20 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

In the foll ow pgpadaux;esent invention will be : expl ained with
reference to the acconpanyi ng draw ngs. Figs. 15A and 15B are
respectisvely front agmdgsi.dea to 9C areielews lshowing howpaldensaridetiests in
accordance with the 25 present -invention. In these drawings, a public
t el ephone movenEitr ofinbhesestoxrimg mnlidysi ng 102 shaped into a box form
Wi th : . : 7 . . an opening on
the front side and aFdgsr. 103 andciOBsazet xdews for explaining
characteristics of the sensor;
Figs. 11A to 11C are views showing how the sensor
10 detects a home position;
Fig. 12 is a sectional view of the coin storing
apparatus;
Figs. 13A to 13D are views showing the configuration
of the storing unit;
15 Fig. 14 is a view schematically showing the
configuration of a coin storing apparatus; and
Figs. 15A and 15B are respectively front and side
views showing a public telephone in accordance with an
embodiment of the present invention.
20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
| In the following, the present invention will be
explained with reference to the accompanying drawings.
Figs. 15A and 15B are respectively front and side
views showing the public telephone in accordance with the

25 present invention. In these drawings, a public telephone

100 comprises a main housing 102 shaped into a box form with
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to the mai n housing 102 by neans of a hinge 104 on one side of the
opening so as to be freely opened and cl osed. Al so, a thin rack
105 shaped into a box formw th an opening on 5 the fromR 98d®2 S
fitted into the main housing 102 and fixed - thereto by nmeans of a
non-depi cted screw. Integrally forned with this rack 105 is a

hori zontal di aphragm 106. An . accepting chanber 107 and a safe
chanber for accommodati ng a safe 109 are respectively formed on

the upper and | g8peniflg'on théi fiesntokilbeart and668MOBGhich is attached A
coi n processing apparatus 101 di scri m nates, anong coins inserted

froma coin insgy thedmgiRthdiPeng Q02 B¢imédlls of a hingkal 864 mpioik tide each
at her, and then returns the fal se coins by way of a coin returning

slot 134, whil e meaepbpafingeso 48 to be Fueednt opened drd algserl .CORRsS,Ori Ng
unit 1 to the safe 109. Attached to an upper portion of the

door 10.3 is am thin racki 186r shaged! bhtoeartsox HRHrmhawiitig anhepeaiimg on
i nserting slot 132a. Disposed below the inserting slot nmenmber 132
is a 5 e €rod8 sidwiidefitted idital thatmairs ho3ddngnil02 ahd lixedl40.
20 Di sposed bel ow the plate 133 is a coin returning slot 134.
A handset 135 ithdnetp by meansokt a3onmdegidtediscaewed Integrally formedf r ont -
face of the door 103, whereas a |ock 137 for . .securing the door 103
is attached towitdi dthifsagmak 0% idoer horizontal)gdaplpmgm 106. An Fig. 12
Is a sectional view of a coin storing apparatus I n accordance with
the present inesmemingrohembepatd? and a safe chamber for accommodating
8 1 conprises, not only the sensors disposed in the respective
a safe 109 are respectively formed on the upper and lower
10 sides of the diaphragm 106.
A coin processing apparatus...-lOl discriminates, among
coins inserted from a coin inserting slot 132a, current and
false coins from each other, and then returns the false coins
by way of a coin returning slot 134, while accepting the
15 current coins through a coin storing unit 1 to the safe 109.
Attached to an upper portion of the door 103 is an
inserting slot member 132 having the coin inserting slot
132a. Disposed below the inserting slot member 132 is a
plate 133 provided with dial buttons 133a and a display 140.
20 Disposed below the plate 133 is a coin returning slot 134.
A handset 135 is hung on a hook 136 which is attached to
the front face of thé door 103, whereas a lock 137 for
securing the door 103 is attached to a side face of the door
103.

25 L Fig. 12 is a sectional view of a coin storing apparatus

in accordance with the present invention. This apparatus
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tracks shown in Fi g. 14 that has been expl ai ned above and t he

| i ke, but also a magnet 50A for driving the selecting | ever 50B
shown in Fig. 14, an accepting and returning |ever 5 ( MR BLTR

| ever) 52B for guiding stored coins Clerr] in the storing unit 13
to the accepting track 16 or the returning track 15, a magnet 52A
for driving this |ever 52B, a storing . gate 53B for storing and
hol di ng each coin to be stored (Cerr] in the storing section 13,
and a magnet S3AckRbrdkid], ot Balylthe sensdirdl d19pgeee iBbherenpatine

cl ose. Here, the s?orlng unit 13 is provided with a
plurality trackd drsks inFagdr.ahlythatnkds tiogeh hexplatwedabare ndan
be respectively stored in eight of these racks. Each rack is
noved as a not ofghéM but Gl1go aZmaghateSOAvmﬂ drivimg tite seledtsinig be
stored, a predeterm ned enpty rack and the exit . of the storing

track 12 shown jeévér G0Bldhewr ial Fggedi4y ah accepting emchretueningfieveny t he

coinis stored into the enpty rack. When the coin stored in a
predet ersi ned reskitdhimg kéwer NG2B for guiding skomed cdinsadzepnether
returned, this rack is noved 20 so as to align with the inlet of the
accepting and rsterimgonit 13 to thedcdeéptsimgutrackrilg. ot 4themetumyindge
magnet 53A is driven so as to open the storing gate 53B of this
rack, whereby track 15,t henagriet 52Aaterrdying thiarkewer 5@Be, atst@®iNG | ng
gates 53B of the respective storing gates 53B are commonly - 25

control | ed by t¢atei5ip £amghorisgrand bpbdingeachsoin to be staghd| Gy

when a rack is noved to the accepting and returning .

9 | pokh tihen stomdngegect ioBA 3 s andi daraaReaS3RaferAr iy g fde
10 storing gate 53B to open and close. .

Here, the storing unit 13 ie.._provided with a plurality
of racks integrally formed togetl;er, whereas coins can be
respectively stored in eight of these racks. Each rack is
moved as a motor M shown in Fig. 12 rotates. When a coin

15 is to be stored, a predetermined emptj rack and the exit
of the storihg track 12 shown in Fig. 14 are aligned with
each other, whereby the coin is stored into the empty rack.
When the coin stored in a predetermined rack of the storing
unit 13 is to be accepted or returned, this rack is moved

20 so as to align with the inlet of the accepting and returning
track 17 shown in Fig." 14, and then the magnet 53A is driven
so as to open the storing gate 53B of this rack, whereby
the coin is accepfed or returned. Here, the storing gates
53B of the respective storing gates 53B are commonly

25 ~ controlled by the single magnet 53A to open and close.

Namely, when a rack is moved to the accepting and returning
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as shown in the top plan view of Fig. 13D that wll be expl ai ned

| ater, so as to open the storing gate 53B of this rack. Then, when
the magnet 53A is restored to normal - 5 position, the sihaMr RG-B3t e
53B is closed by a spring which I s not depicted.

Figs. 13A to 13D are views show ng the configuration of main parts
of the storing unit 13. Fig. 13Ais a front view, Figs. 13B and
13D are top plan views; and Fig. 13C 10 is a sectional side

el evati on. pﬂavuldm Eh@smaaaétasda is drived 3B ddtusti®rdmarnisac3
conprises eight racks Nos. 8 which can store coins, as well

as two racks Ha@i‘%ﬂdwﬂ"‘lrﬁfthe top pla¥ ¥ileRsRECHiIR! 13D apeaedill He no
storing gate 53B, at both side ends of the eight racks Nos. 1 to 8

and used for gugibdneblater,!$6 49130 bpen e S Uox ilnRe gatleus BB Ef tthdsk
15A. Wth rotating the motor M the storing unit noves in

normal directi gfadik.or Then¢r whefli thet magnBt 5BR hsnmbestoted to normal

revol utions of the nmotor Mfor noving such racks is detected by an
encoder £ showpdgithian, the abdringtgatefiB dd tdosed2By a spxing mhlich
circuit such as CPU. The storing unit 13-has opening sections
(slits) 13A andisl3i@t wepdlctade det ected by a rack position sensor
45 shown in Fig. 13C, and thus detected positions are transmtted
to the control circuiftigsal L3ditg 13D are viewe $howing tthe cosdiignratiienst at e
of nmovenment of the racks. 25 Wien the slit 13A, which is an

el ongat ed hol e dfemain parts ofjtheataring mpithd3senEdg- 4153Aai€h@rrér9@§i tion
of the storing

unit 13, which wiew; Rigsqpll@nand 438 anes topupdan VHEws! @@d Fig. 13C

10 is a sectional side elevation. As shown in Figs. 13A and
13B, the storing unit 13 comprises eight racks Nos. 1 to
8 which can store coihs, as well aé two racks H and H' which
are respectively disposed, with no storing gate 53B, at both
side ends of the eight racks Nos. 1 to 8 and used for guiding
15 the inserted coins to the returning track 15A.

With rotating the motor M, the storing unit moves in
normal diréctiqn N or reverse direction R. The number of
‘revolutions of the motor M for moving such racks is detected
by an encoder E shown in Fig. 13A and is transmitted to a

20 control circuit such as CPU. The storing unit 13 has opening
sections (slits) 13A and 13B, which are detected by a rack
position sensor 45 shown in Fig. 13C, and thus detected
positions are transmitted to the control circuit, allowing
the latter to recognize the state of movement of the racks.

25 ! When the slit 13A, which is an elongated hole here,

is detected by the sensor 45, a home position of the storing
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13B are forned so as to correspond to the respective positions of

the racks Nos. 1 to 8. As one of these slits 13B i s detected by
the sensor 45, the position of its 5 correspondi ng one iR &@kpoNos.
1to 8is found. The sensor 45 shown in Fig. 13Cis a

phot osensor constituted by an LED 45[err] and a |ight-receiving

t ransi st or (phototransistor) 45[err]. As an optical signal from:
t he LED 45[ err] disposed on the rear side is received by the 10

phot ot r ansi st or, 48] €87 lyidenay12/bd &pilain®d 1&eehprils poahli orrhe slits and
rack positions of the storing unit 13 are recogni zed.

Namely, when thgsldde k3Amicd ¢o @@l @ Rprifeepondseo the respebivie s
recogni zed that the rack His |located at a position defined as the

above- ment i oneg,d¥3RE diES ol eRef B&CKRY Nos i e tol8. As ome a3f athesee sldtusr ni ng
track 15A. Al so, when the eight holes of the slits 13B formed so-
as to corresponds dd lteterdtdedl by the selsor 15t 0 theapesitdors oifvdits
detected by the sensor 45 as the racks are noved, and thus

det ect ecs posi t icvrxresrponding one tofaxswkist dbst.o 1t ke Sodisr dounid.cui t, the

| atter recognizes 20 that the racks are noving. Fi gs.
8A to 8C are schenat ithevisensofrod SesphownniingFiige 13C is a pbotesensosf the
storing unit 13. These draw ngs show t he storing unit 13 shown in
Fig. 13A as vi eeesstiitavhechbyr@arLED 45, and i ddght>¥eceiving transdstagk H
is located at the home position shown in . Fig. 8BAuponits initia
actuation such (ghatetnansistiesy) 45,. As an optical sggaadoigions§hel BEDo t he

apparatus 1 is stopped. Nanely, the . ) .
45, disposed on the rear side is received by the

10 phototransistor 45, by way of the slits, the home position

and rack positions of the storiquunit 13 are recognized.
Namely, when the slit 13A ié detected by the sensor

45, it is recognized that the rack H is located at a position
defined as the above-mentioned home position facing to the

15 inlet of the returning track 15A. Also, when the eight holes
of the slits 13B formed so as to correspond to the racks
Nos. 1 to 8 are successively detected by the sensor 45 as
the racks are moved, and thus detected positions are
transmitted to the control circuit, the latter recognizes

20 that the racks are mbving.
| Figs. 8A to 8C are schematic views for explaining the
operation of the storing unit 13. These drawings show the
storing unit 13 shown in Fig. 13A as viewed from the rear
side.

25 ! The rack H is located at the home position shown in

Fig. 8A upon its initial actuation such as the time when
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rack His positioned such that its positions on the upper and

| ower sides of this drawi ng respectively coincide with : the exit of
the storing track 12 and the inlet of the 5 returning tmaK g2 No
storing gate is attached to the rack H, whereby an inserted
current coin is imediately guided to the returning track 15A by
way of this rack H “‘Here, when a first coinis to be stored,
the notor M is rotated in its normal direction as shown in Fig. 8B

such 10 Bt,t;}gr 'éziyoaom%ptﬁa%art%%kl N® stoppelti desmely ) tihee

exit of the storing trac and, consequently, the position

bel ow the rack Max k G@ B%b@%io‘ﬂehhsﬁeﬁ tRheti®d pdeitfdne dthe upper
track 15A). Accordingly, "an inserted current coin is stored in the

rack No. 1. Thefhq Woreragohbsro£anis arhwihg séopectidély coindidéevitack
No. 8, for exanple, the notor Mis further rotated i n the normal

direction as sk nitFicE tife Stwrintattddek 12 and theosinliem cfbatee t he
rack No. 8 coincides with the exit of the storing track 12 (and,

consequesit |y, tdetypasing epabrII®K. No storintegatekis\att&8chednci the naickh t he
inlet of the returning 20 track 15A). Accordingly, an inserted
current coin i ¥ Streakby an inserbetiheurreht Nboil.is immediately gulidgsl 9A
to 9C are views for explaining positional rel ati onshi ps bet ween
the sensor 45 aml thee rtngindgg itratdkA 152 by wayad dilgist xsdk $1.13B1 to 13B8
formed in the storing unit 13. 25 As shown in Figs. 9A to 9C the
storing unit 13 is pHedejewhen a firsvicdim isl te besstoredpothel quq@@ y
above the slit 13A in

the drawi ngs, hievinegadesi in itemorpwl direphionfas ifhoyn in Fig. 8B SuCh

10 that the position above the rack No. 1 coincides with the
exit of the storing track 12 (and, ggnsequently, the position
below the rack No. 1 coincides with -the inlet of the returning
track 15A). Accordingly, an insertéd current coin is stored
in the rack No. 1. Thén, when another coin is to be stored

15 | in the rack No. 8, for example, the motor M is further rotated
in the normal direction as shown in Fig. 8C such that the
position above the rack No. 8 coincides with the exit of
the storing track 12 (and, consequently, _the position below
the rack No. 8 coincides with the inlet of the returning

20 track 152). Accordingly, an inserted current coin is stored
in the rack No. 8.

Figs. 9A to 9C are views for explaining positional
.relationshiés between the sensor 45 aﬁd the single slit 13A

and eight slits 13Bl1 to 13B8 formed in the storing unit 13.

25 As shown in Figs. 9A to 9C, the storing unit 13 is provided

with a slit 13A', disposed obliquely above the slit 13A in
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13A. As the slit 13A is detected by a sensor 45a (corresponding to
the sensor 45 explained in the foregoing), and as the slit 13A" is
detected by a separately disposed 5 sensor 45b, both of pMr 98-02
phototransi stors 45[err]a, 45/ err]b in sensors 45a, 45b receive
optical signals fromthe LED 452a, 452b - respectively, whereby it
I's recogni zed that the storing unit 13 is |l ocated at the hone
position (see Fig. 9A). When a coin is to be stored into the
rack No. 1, thepolfrawing8D! ﬁ&v%gsa r9f 2 efidrt id#l 1Y FRlatdoregheoBlit
(represented by~ arr ow) uch that the coin is stored at the point

of time 132Whefls ophy §1er SERROfs ABer 6t Sd by thesensor 1884 (Fig. 9B).
Simlarly, when a colnis to be stored into the rack No. 8, the

motor Mis 1ot qiedredpond ity t&kndidéndd0ns exupldiired ih the forejoing)stored
at the point of time when only the. sensor 45a detects the slit

13B8 (Fig. 9C) and as the slit 13Menis detievtedl by heseparadelyt dishesedck
No. 7 after a coin has been stored into the rack No. 8, the notor
Mis 5 kehabed45b, BYEhSEf phttotransistorsTHssa, wib an sessersd
coinis to be stored into a rack, - the nmotor Mis rotated in the
normal or revensa,didsectrieceive opticali signeilsefpomdthg EZEDt 45gadet®d ed by
the sensor 45a so that the position of the desired rack aligns
with the exit afespectively,hehereby iy is xekognizeddhatehherrtaming naist ored
into the 25 rack. \Wen a coin stored in a rack is to be accepted or
returned, the mdtds NMocatedrattathe homet pasiitione (8eenEig. 9A).
13 or reverse direction so that the position of the desired
When a coin is to be stored into the rack No. 1, the
10 motor M is rotated in its normal direction (represented by
arrow), such that the coin is stored at the point of_time
when only the sensor 45a detects the slit 13Bl (Fig. 9B).
Similarly, when a coin is to be stored into the rack No.
8, the motor M is rotated in its normal direction, and the
15 coin is stored at the point of time when only the sensor
45a detects the slit 13B8 (Fig. 9C).
When a coin is to be stored into the rack No. 7 after
'a coin has been stored into the rack No. 8, the motor M is
rotated in reverse.
20 Thus, when an inserted coin is to be stored into arack,
the motor M is rotated in the normal or reverse direction,
its corresponding slit is detected by the sensor 45a so that
the position of the desired rack aligns with the exit of
the storing track 12, and then the coin is stored into the

25 rack. When a coin stored in a rack is to be accepted or

returned, the motor M is similarly rotated in the normal
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rack aligns with the inlet of the accepting and returning _ track 17,
and then the coin is accepted or returned. Accur ate positioning of
the rack is determ ned according 5 to an output of the emMrlesg-E)2 hat
detects the nunber of revol utions of the notor M

Fig. 1 is a block diagramshow ng the configuration of control
systens in a public tel ephone set of a central of fice power supply
type enploying the coin accepting 10 apparatus 1 in accordance with

the present inv@ntiéferse direction sd RtHdl itk Pusighichl of theSHesirgd
driving circuit for closing a DC | oop of tel ephone lines (sinply

referred to rack @Bignd WEXh Rfecindbteof the adcepling and afetynniroyt
detecting circuit for detecting the pullout of a safe in 15 whi ch

Coi NS are accepggesbek 287 ) samd tHdn helok ceirecis rapcepted oriretuitned®4 is a
reset circuit 24; and 25 is an incom ng ' call detecting circuit.
Al so, 26 is a Cheegtage spogitioning of rdueindaly i rdatigrnfiored esmsiondinag
charging signal arriving .. at the lines L1,L2; 27 is a reversing and
| i ne- di sBonnectt®nan 20utput def eche repandextiB fhat datantishgGheaumber 9ihg
and di sconnection of the lines L1, L2; 29 is a nodem for
transmtting andevelwetiong eofirihesmdatoriMof information for .the
t el ephone set; and 30 is a power circuit for inputting . a central
office's power. and supidyilngs & bdoekchiagramophowing theicanfelqugatsinihe
set. Further, 31 is a forced release circuit for forcibly
14 di eE renixohEustensodp of puhdiri hesephonesep it sheianigal

office power supply type employing the coin accepting
10 apparatus 1 in accordance with the present invention.

In this drawing, 21 is a GS yrelay driving circuit for
closing a DC loop of telephone 1ines (simply referred to
as "lihes* hereinafter) L1, L2; 22 is a safe pullout
detecting circuit for detecting the pullout of a safe in

15 which coins are accepted; 23 is an off-hook detecting
circuit; 24 is a reset circuit.24; and 25 is an incoming
call detecting circuit.- Also, 26 is a charging signal
receiving circuit for receiving a charging signal arriving
at the lines L1, L2; 27 is a reversing and line-disconnection

20 detecting circuit for detecting the reversing and
disconnection of the lines L1, L2; 29 is a modem for
transmitting and receiving various kinds of information for
the telephone set; and 30 is a power circuit for inputting
a central office's power and supplying it to each section

25 6f the telephone set.

Further, 31 is a forced release circuit for forcibly
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of the charge for a call or the like; 32 is a mute circuit for

reduci ng the volunme of voice signal or the like; 33 is a tal king
~circuit; 34 is an MF signal transmitting circuit 5 for ippansgliohi ng

di al signals and various kinds of tone - signals to the lines L1

L2; 35 is an MF signal receiving circuit for receiving MF signals

arriving fromthe lines - L1, L2; 36 is a DT signal receiving

circuit for receiving dial tone (DT) arriving at the lines L1, L2;

37 is a theft dﬁgconnedQQEQCEhﬁgl%bbCBEtth@rlQﬁEQChHUQLQhﬁpbheéhoﬁﬁaae
handset conprising.a transimitter T and a receiver R

Al'so, 40 is a g¥ihel chhkge fof%&il&' B¢ @hePUiRe; 192 is a mute klikeudhti ch
controls this tel ephone sét as a Connected to the control

circuit 40 arefbfieréaﬁbllﬁ@SthéSVolumérwﬁ voled shgralant the lNdmsoB3 is
expl ained with reference to Figs. 8Ato 8C and 9A to 9C, as wel |

as driving cireguth3king circubb; HLisaafl M8 Siygnall itvangmite inespértuie
magnets and a driving circuit 51 for driving the notor M In

addi tiorg for tfamsmitedery Bikdr sdghadsi agdt kardibasekihdsobdt tomeof the
20 notor M an LCD (display) 55, a keyboard 56 such as di al

keys, and the nrdrmalsstoathechinestkl, tLR { 85 dentarwMFcsigonall receiving40.
In the foll owi ng, operations of the control circuit 40 of thus
confi gured publdicchdite fiooneeseiwing MBesdgphisnadri®ing ficom tbeeldnes to
flow charts of Figs. 2 to 7. First, the flow chart of Fig. 2 will
be expl ained. L1, L2; 36 is a DT s1gnal receiving circuitjfor rece1v1ng

When the public telephone set is taken of f the hook
dial tone (DT) arriving at the lines L1, L2; 37 is a theft
10 detecting circuit for detecting the theft of a handset -
comprising a tranémitter T and gwreceiver R.

Also, 40 is a control circui£ comprising a CPU or the
like which controls this telephone set as a whole.
Connected to the control circuit 40 are the sections

15 mentioned above and the sensors'explained with reference
to Figs. 8A to 8C and 9A to 9C, as well as driving circuits
50, 52, and 53 for driving the respective magnets and a
driﬁing circuit 51 for driving the motor M. In addition,
the encoder E for detecting the state of rotation of the

20 motor M, an LCD (display) 55, a keyboard 56 such as dial
keys, and the memory 57 aré connected to the control circuit
40.

In the foliowing, operations of the control circuit
40 of thus configured public telephone set will be explained

25 with reference to flow charts of Figs. 2 to 7. First, the

flow chart of Fig. 2 will be explained.
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in order to nmake a call, a hook switch HSin Fig. 1 is closed,

whereby the DC | oop of the lines L1, L2 is closed. At the sane
time, the off-hook detecting circuit 23 is actuated 5 eMRA®8LO2dr i ve
the GS relay driving circuit 21, whereby the
contactsoftheGSreIayareclosed(stepSl) Subsequent |y, ext erna

el ectric power is supplied to the power circuit 30 by way of the
closed lines L1, L2, an electric current is outputted to each of

the sections such asyhla ﬁﬁatﬁﬁblléotele héneé et 14D tamar oFF the nooks ol
circuit 40 is powered on (step %5 When t he

control circuitjirdér ROMAARE apaaamc;l aaﬁbuatswltch HS in Fild. inis cabked,
controls the storing notor driving circuit 51 . so as to rotate the

notor M and cheMereMjetther pEhEodp s thkd lines LA, th2 iidladed natuthe 13
are noved correctly or not (step S3). If the rack operation is

correctly perf gaiiRd tigie§, the off-hobketetectingetdetedtaad jisdgetiubyedeans
of the rack position sensor 45 whether or not the rack H shown in
Figs. 13A and so as to di3Rreé theoGatmal st drivingneipositizi, wherehy thei gns
with 20 the exit of the storing track 12 (step $4). | f
the rack His lcomtdaetsadf the Gorel ppsireiclosest ¢step S1). Stxheﬂqaemflydi al
tone) detecting tinmer is started (step S5). ' After it is confirnmed
that the timer eddernadt electaic Eower is suppligd) tot hber poyert Fizcudft act s
of the R1L and R2 relays are 25 swi tched over toward the nute circuit
32, and it is j3@dypydway of thevmlatom binemtLkhd 25T azdy elechyirr sHrrRat| i nes
L1, L2 is 16 det ect ed
by way of the BF siufpattedciovieaghcofcthe gectipag such as the control
10 - circuit 40, whereby the control circuit 40 is powered on
(step S2). e
When the control circuit 40 i-s,powered on and actuated,
it initially controls the storing motor driving circuit 51
so as to rotate the motor M and checks whether the racks
15 in the coin storing unit 13 are moved correctly or not (step
S$3). If the rack operation is correctly performed here,
then it is detected and judged by means of the rack position
sensor 45 whether or not the rack H shown in Figs. 13A and
13B is located at the home position where it aligns with
20 the exit of the storing track 12 (step S4).
" If the rack H is located at the home position here,
then a DT (dial tone) detecting timer is started (step S5).
After it is confirmed that the timer does not run out (step
S6), the respective contacts of the Rl and R2 relays are

25 switched over toward the mute circuit 32, and it is judged

whether or not the DT.arriving from the lines L1, L2 is
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S7). Here, a predeterm ned area of the nenory 57 can
menori ze whether or not coins are stored in the respective 5 - racks.
When the DT is detected, the control circuit refers PRt H8SoAr ea
of the nmenory 57 so as to confirmthat coins ~are not stored in all
the racks Nos. 1 to 8 in the coin storing unit 13 (step S8). Then,
enpty racks are checked (step S9). - If an enpty rack faces to the
exit of the storing track 12 10 (case with "Y" in step S10), then the
flow shifts togat@Rted by way Sflthé DT 8ighal receiving circuift B6 [stepdged
that the enpty rack does nof face to the exit of the storing track
12, by contrasggythen it is j udged whether the notor M should be
rotated in the normal 15 or reverse direction to face the enpty rack
to the exit of Here} hge predét@rninek dPed soé£ptid Ipemdfyis7icanudged
that the notor ‘M should be rotated normally, an operation for
rotating memokieenphethét ior bt coinal ark remdiresh instperfespedtiveep
S12) . If it is judged that the nmotor M should be rotated in
reverses 20 rackbherwlmen aher BT is) detectetiat the adretrodt oirbuiit réfersver se
direction is performed (step S13). Thereafter, it is judged

whet her or not te thisrasearofdche nemorpt5sr sdr agi kg opvfarmobhat coins (in

the normal or reverse direction) runs out (step S14). - If a;
predet er mi ned emptnot atkriadsirbadh the/sacks Nase bitia 8 imsthe coig sE@E1lRgori ng
track. 12 before the tinmer runs out, i nformation indicative of a

correct rack oped&tldristepse8). Then, empty racks are checked (step S9). 17
in the nenory 57 (step S15), and then the flow shifts to-
If an empty rack faces to the exit of the storing track 12
10 (case with "Y" in step S10), then the flow shiﬁts to step
S31 in Fig. 3. _

If it is judged that the eml;ty rack does not féce to
the exit of the storing track 12, by contrést', then it is
judged whether the motor M should be rotated in the normal

15 or reverse direction to face the empty rack to the exit of
the storing track 12 (step S11). If it is judged that the
motor M should be rotated normally, an operation for rotating
the motor M in the normal direction j_.s performed (step S12).
If it is judged that the motor M should be rotated in reverse,

20 then an operation for rotating the motor M in the reverse
direction is performed (step S13). Thereafter, it is judged
whether or not a timer started at the motor driving operation
(in the normal or reverse direction) runs out (step S14).
If a predetermined empty rack has been moved to the exit

25 of the storing track 12 before the timer runs out,

information indicative of a correct rack operation is set
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step S31 in Fig. 3. - If the predeterm ned enpty rack cannot
be noved before the timer runs out (case with "Y" in step Sl14),
then, by 5 way of "N' in step S20, the LCD 55 indi cates @urSbgp0222
that use of the tel ephone set is prohibited, and an on- hook state
Is waited for (step S17). Then, when an on-hook - state is detected
by way of the off-hook detecting circuit 23, the forced rel ease
circuit 31 is controlled so as to 10 effect a |ine-breaking operation

- for disconnectijpgthkemlmory 57 (stepoB1sf,t Radl thes the E2oWwoshgfiesseeond
(step S18). Thereafter, the GSrelay driving circuit 21 is driven

to reg&gbesghelgSFﬁglag (step S19), whereby the tel ephone set
i's powered down. An error processing operation beginning at

step S22 ' lSI&ané predletbinihed enptiycachandis betner¢dibgiiore at
step S3 is "N' when the racks are not noved correctly since the
operation for nhe rgneteiruns eute¢tadewhiith t'ie finl spepnsl4), then,sby is
powered on. Al so, when the judgnent at step S6 becones 20 "Y" since
the DT iss not eeyeofedNvefinr stepesdU,dehecLCDg55 indicatesnat step 8§82, the
LCD 55 indicates an instruction for on- hooki ng (step S16), and

t hen the error thatcass of the telephpaeasbunlatpsbhprtédananﬂheneahber S
execut ed. Furt her, when the judgnent at step S4 becones "N' since
the racks 25 hook stahetisaaiteddfon tsket &1d )posThenn wher an on-babkts to
an abnormal processing operation beginning at step S101 in

18 Fisgate iRi detegted hy sy afnkke afifethogkdetegtdng gércuit

23, the forced release circuit 31 is controlled so as to
10 effect a line-breaking operation for disconnecting the DC
loop of the lines L1, L2 for one.second (step S18).
Thereafter, the GS relay driving-circuit 21 is driven to
restore the GS relay (step S19), whereby the telephone set
is powered down.
15 An error processing operation beginning at step S22
| is similarly effected in the case where the judgment at step
S3 is "N" when the racks are not moved corfectly since the
operation for moving them is effected while the telephone
set is poweredon. Also, when the judgment at step S6 becomes
20 "Y" since the DT is not detected before the DT detecting
timer runs out, the LCD 55 indicates an instruction for
on-hooking (step S16), and then the error processing
operation at step S17 and thereafter is executed. Further,
when the judgment at step S4 becomes "N" since the racks
25 cannot be moved to the home position, the flow shifts to

an abnormal processing operation beginning at step S101 in
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judgnment at step S8 beconmes "Y' as the storage of coin is detected

in.all the racks after the DT is detected, it is j udged that the
fee necessary for a call is stored inthe 5 storing unit gk gguUbA he
flow shifts to step S42 in Fig. 3 to allowdialing

In the processing beginning at step S31 in Fig. 3, first, based on
the information nenorized in the nenory 57, If the storing unit 13
contains coins to be accepted or 10 returned, they are accepted or

returned as welg;q, NARRldbh will be idxplineiDadudie! haere, when! hber ack
storing the coin %C) be acceptéd is |located at the position for
accepting the juggmenttQit) stlepes8 Be&binkesN"of ddechel etoxdgé hef ansiptisng
and . returning track 17; step S31). If the judgnent is "Y' at 15
this step, execidwsbtied Arc@ll dbecphtRe aptestthe DT ididdtected, it his
switching lever 52B is switched over so as to guide the coin toward
the accepting tjxm%]@dl&lmﬂﬁﬂéeufebhﬁee‘esshng garea call is 58foméd time theck is-
opened such that the stored coin is accepted in the safe by way of
the accepting asxbriignmity 120 and theadil ol sdricftisheccactey S92 timadkigl6
(step S32). Then, it I s checked whether or not there is an output
fromthe 3 tacaEmwrttalsangsor 46 so as to judge whether the coin is
correctly accepted in the safe or not (step S35). If it is

correctly accepted, tlhertheh@rovessipgndieginning s step S31 jiaf it idon in

the nmenory 57 is cleared (step S36). Al so, if the rack
storing the coifitst bbasedupndthe d¢nformation memorized in the memory 57,
19 currently located at the position of the inlet of the

if the ‘storing unit 13 contains coins to be accepted or
10 returned, they are accepted or returned as well. Namely,
i£ is judged whether or not thgfrack storing'the coin to
be accepted is located at the pdéition for accepting the
| coin (i.e., position of the inlet of the accepting and
returning track 17; step S31). If the judgment is "Y" at
15 this step, executed is a coin accepting operation in which
the switching lever 52B is switched over so as to guide the
coin toward the accepting track 16 and then the storing gate
53B of the rack ié opened such that the stored coin is
accepted in the safe by way of the accepting and returning
20 track 17 and the accepting track 16 (step S32). Then, it
is checked whether or not there is an output from the
acceptance sensor 46 so as to judge whether the coin is
correctly accepted in the safe or not (step S35). If it is
correctly acceptéd, then the corresponding storage
25 information in the memoryl57 is cleared (step S36).

Also, if the rack storing the coin to be returned is
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accepting and returning track 17 (case with "Y' in step S33),

executed is a coin returning operation in which the swtching | ever
52B is switched over so as to guide the coin toward 5 t gy Qg Ng
track 15B and then the storing gate 53B of the rack is opened such
that the stored coin is returned : t herefrom by way of the accepting
and returning track 17 and the returning track 15A (step S34).
Then, it is checked whet her or not there is an output fromthe

return sensor chrently?iovatad e Jt%@@o\éﬁ%tlw ofheheoiimliet &F el |y
ret ur ned or not (step S35). If Is correctly returned, then the

correspondi ng &Tc@fe@gﬂ (?léﬂd FRétha@h ik tfwcmno(daééwlth "y* in stéﬂ> &3i399
(step S36). Here, i ately after on-hooking, since no coins to

be accepted or elk@‘dm:@eﬂlghl &din ﬁetﬁﬁnihgrdp&atbﬁm in wiiiich dRe sWwhiechliay
directly shifts to step S37. At step S37, it is judged

whet her an enptleveacs2al ignswitched oweéet hsé hes Mo rguigiepadid icoin( powalkidon of
the exit of the Storing track 12) or not. If it does not align with
t he 5 st dhieng etagintingn tirack, 15Beahdowheni the stostiag FatienS5BBgof 20
2, and then the notor Mis rotated normally or in reverse in the
processi ng begiting mackt ist opesedl suchotbathtéhenptpred coin isarktardednake
it align with the storing position. Wien the enpty rack
coi nci des wi t hthierefirom by way of thposcceptingoand uetuzhiogetirackbad?

I nserted (step S38 and 25 credit (ampunt of stored coins) and
tariff (chargeangr he returningchrackdiSAufEtepi 939 ) ar Fhemnpit o shetkedch
other in termns 20 of
~magni tude (steWhs¥Per Qar aotj khergl ig as puspukefzaputhe return sensor

10 47 so as to judge whether the coin is correctly returned
or not (step S35). If it is cof;gctly returned, then the
corresponding storage informatio;.in the memory 57 is
cleared (step S36). Here, immédiately after on-hooking,
since no coins to be accepted or returned exist in the storing

15 unit 13, the flow directly shifts to step S37.

At step S37, it is judged whether an empty rack aligns
with the storing position.(position of the exit of the
storing frack 12) or not. If it does not .align with the
storing position here, the flow shifts to step S8 in Figqg.

20 2, and then the motor M is rotated normally or in reverse
in the processing beginning at step S11 to move the empty
rack and make it align with the storing position.

When the empty rack coincides with the-storiqg_,
position, coins are allowed to be inserted (step $38), and

25 c¢redit (amount of stored coins) and tariff (charge for a

call per unit time) are compared with each other in terms
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of coins stored in the coin storing unit 13 is zero, the LCD 55

I ndi cates thereon that coins are allowed to be I nserted (step

-$40) . 5 : Then, after the power is supplied to the ip\Merdd-agp
sensor 41, dianeter sensor 42, and discrimnating sensor 43, it is
detected and judged by way of the insertion sensor 41 whet her a
coinis inserted or not (step $41). If the judgnent is "Y' at this
- step, then the flow proceeds to step 10 S51 in Fig. 4.

At step S51 in df RagfhithBe (é@éﬁ 689 )G0i Het€, initiallyli BEhi@i ¥18é emhduntEaNS
of the dianeter senSor 42 an di scrimnating sensor 43. \Wen the

coin is judged g defins stored irf Whie @o ie0ist crdaee uliith 13Y'is Zedisp the?), a
coin 15 discrimnation term nating operation (step S53) for

termnating thecums indidaeey thereesh tiat ko ialowre allowed temdé oned
sensors is effected, and the SM nagnet (sel ecting magnet) 50A is

driven (step SEiéh)sexteﬁdS (steprigad)) .over the selecting | ever 50B
toward the storing track 12, thereby 20 guiding the inserted coin to
the stor§ng track 12Thergr after the powesr Aswsuppdiedppbi ¢diet dniseertiagsage
sensors 44A, 44B. : Then, a storage tinmer is started (step
S55), and it ~sensor 4ls jdicdgeterhsensorod2ioanthdiscrdmiadtdain

t hr ough the positions of the passage sensors 44A, 44B in the
storing 25 43 t i&cks Hetiesftedeandi indded byrwag qﬁJthesxmrwn mssam
Here, if the inserted coin passes through the passage sensor

44A before the 41 ndrether owoin Hen insertigdreghdotsqstiep S41). If the

judgment is "Y¥" at this step, then the flow proceeds to step
10 S51 in Fig. 4. '

At step S51 in Fig. 4, the.inserted coin is
discriminated by.means of the diémeter sensor 42 and
discriminating sensor 43. When the coin is judged to be a
current coin (case with "Y" in step S52), a coin

15 discrimination terminating operation (step S53) for
terminating the supply of power to each of the above-
mentioned sensors is effected, and the SM magnet (selecting
magnet) 50A is driven (step S54) so as to switch over the
selecting lever 50B toward the storing track 12, thereby

20 guiding the inserted coin to the storing track 12. Here,
the power is supplied to the passage sensors 44A, 44B.

Then, a storage timer is started (step S$55), and it
is judged whether or not the inserted coin passes through
the positions of the passage sensors 44A, 44B in the storing

25 track 12 before this timer runs out (steps S57 and S60).

Here, if the inserted coin passes through the passage sensor
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restored (step S58). If the inserted coin further passes t hr ough

t he passage sensor 44B, it is judged that this coin Is stored in
the enpty rack of the coin storing unit 183, 5 and t he apmpunig-qfz t hus
stored coin is added to and nmenori zed in the nenory 57 (step S61),
while this anmount is indicated on the LCD 55 (step S62). Then,
after coin storage Information is set into the nmenory 57 (step
S63), the flow shifts to step S8 in Fig. 2, and the novenent of

the next 10 44p YE¥drd atle tdnidie rune’ blg ,Peden ¥heOSM hagndte S0R is
per f or med In the processing operation beginning at step S8.

Thus, inserted reyttreal § stégC 858\ el ¥f stive echsartted coin furdhy passes
Here, in the case where a coin does not pass _ t hrough t he passage
sensor 44A bef ailrduyth therpgssdgawensors4485 it isogjudgedetivdt nepieicdin
restored at step S64 in Fig. 4, and then the flow returns to step
S37 in Fig. 3. iA stondd dm the empty maekt ef thien coinnstoaingr uavitt dSi,n,
after the coin discrimnation term nating operation is perforned
at step s andS6he amsurit of thus Ishdned eoinnss tagdeideho SBW memeirg.zedl 20
When the anobunt of the coins thus stored in the enpty racks
exceeds the chaimgtheonemoxyli7 jetepr$él ) i mhide shiscamount is imdicatied
judgment "Y" at step S39 in Fig. 3, the LCD 55 i ndi cat es t hat
dialing is all ®mabihe [&be$554BtepHe6a) -.whBhen, after eainoptenagen of the
keyboard 56 is inputted and this 25 operational information indicates
a dialing i nputiffgﬁ-'sﬂ@tion is sefjj into vhe menogy §43jsteptSh3)+ the £d0M r med
at step $S44 i ' ) L 22 that a
call is not in§HdFede, step B8DLRSFigdi 2atand tthe movement of the next

- 10 empty rack to the storing position or the like is performed
in the processing operation beginning at step S8.

Thus, inserted coins are slu_:cessively stored into
empty racks. Here, in the case where a coin does not pass
through the passage sensor 44A before the storage timer runs

15 out, the SM magnet is restored at step S64 in Fig. 4, and
then the flow returns to step S37 in Fig. 3. Also, if an
inserted coin is not a current coin, after the coin
discrimination terminating operation is performed at step

- 8§65, the flow similarly returns to step S37 in Fig. 3.

20 When the amount of the coins thus stored in the empty
racks exceeds the 'c'ha'rge for a call per unit time so as to
make the judgment "Y" at step S39 in Fig. 3, the LCD 55
indicates that dialing is allowable (step S42). Here, when
the operation of the keyboard 56 is inputted and this

25 dperational information indicates a dialing input (case

with "Y" in step S43), after it is confirmed at step S44
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di al nunmber operated (step S45), and the dialing signal is

transmtted fromthe MF signal transmtting circuit 34 toward the
lines L1, L2 (step S46). 5 As thus operated dials &MR 98-02
successively transmtted to lines L1, L2 as dialing signals, the
addressed party is cal l ed. When a response of the addressed party
I s detected by the reversing and |ine-di sconnection detecting
circuit 27, it is judged "Y' at step S44 to indicate that a cal

10 in progRssa call is not inVpdoredsyr @in ITNBY iwWdidats ities at
the lines L1, L2 and is received by the charging signal receiving
cirecurt a#Zfl HumderNapairAfedi fiedp S0, @hdaBhaud DADINY s Ldwaiing
systemis inputted so as to make the judgnent "Y' at step 15 S47, the

flow shifts to @raEdBitel e e MPOREI@IdI0transmittile giiuwig: @4 st ep
S71 in Fig. 5. Al so, when an on-hook operation is effected during

a call (step S4wardeaHd dMines L1, LShistep 6y .cl earing processing
operation begi nning at step S103 in Fig. 6. 20 Her e,
the chargi ng processiay] thusr aperated digls Ares successivedyetoaadmidted
follows. Nanely, first, the charge for a call per unit time is
subtracted frontd lenesohit, D2 a¢ alisd iog signals, theamddressed zarintis t he
menory 57, while the result thereof is indicated on the LCD 55
(steps S71 and &¥Aed.Thethen &5responsecofuthel adidressascpprey widetaatead i ng
operation in which the position of the rack storing the coin to be
accepted . by the reversing and line-disconnectigmn detecting cijrguit

sel ected on the basis of the information nenorized in
27, it is judged "Y" at step S44 to indicate that a call

10 in progress.

When a charging sighal which.arrives at the lines L1,
L2 and is received by the charging-signal receiving circuit
26 or a charging signal based on an autonomous charging
system is inputted so as to make the judgment "Y" at step

15 S47, the flow shifts to a charginé processing operation
beginning at step S71 in Fig. 5. Also, when an on-hook
operation is effected during a call (step S48), the flow
shifts to a clearing processing operation beginning at step
$103 in Fig. 6.

20 Here, the charging processing operation in Fig. 5 is
executed as follows. Namely, first, the charée for a call
per unit time is subtracted from the amount of stored coins
and memorized into the memory 57, while the result thereof
is indicated on the LCD 55 (steps S71 and S72). Then,

25 éxecuted is an accepted coin selecting operation in which

the position of the rack storing the coin to be accepted

This Sheet Has Been Rerlaced

“ AW




the nenory 57 (step S73). Then, a coin accepting request which is
a result of selection in this coin selecting operation is set
(step S74). 5 Subsequently, it is judged whet her iy ©B02
stored in : the rack having the accepting request can be accepted or
not (step S75). Here, if the coin stored in the rack having
t he accepting request is ‘j'udged to be acceptable, then it is 10

j udged whet her the position of this-rack coincides with the

posi tion of thed nj&ledfed h 3HeLHasis ¥ the! UnFoimaiopk memorized Hh
(accepting position) or not (step S76). If it does, then : t he

processi ng proGapAdmdndryt &7 %%%ep S73). Then, a ldoimacceptiteeyeuiest

coincide with the accepting position, after it is judged at step
S77 whet her theH@dris a resultMcih@dledrdonotial ahiisn cdim selemtiorg rever se
direction, a . nmotor normal rotating operation (step S78) or notor
reverse operitaiomdisopstat isvep ©7d) .S79) is effected so as to nove

t he rack to its desired accepting position. If the rack noves 20
to the dgsired acceptSubgepmentilyy; befis jutgediwhethehitdie coin storedsin
started in the notor normal or reverse rotating operation . runs
out, the flow sthd tradio EwindSdhehmomeptding' Megqiesdt ¢an be accepdsdl & " Y"
at step S76. Here, if the rack does not nove to the desired
accepting positnan (=Hep S13)e. tiner started 25 in the notor normal or

reverse rotating operation runs out, . thereby making the judgnent
"Y' at step 80; the |Hemes drfe the coin stored in the Track having the 24

di sconnected for one second (step S81), and then the flow

accepting request is judged to be acceptable, then it is

10 judged whether the position of this rack coincides with the
position of the inlet of the acce_p,ting and returning track
17 (accepting position). or not (stép 876). If it does, then
the processing proceeds to step S82.

If the rack does not coincide with the accepting

15 position, after it is judged at step S77 whether the motor
M should be rotated in the normal or reverse direction, a
motor normal rotating operation (step S78) or motor reverse
rotating operation (step S79) is effected so as to move the
rack to its desired accepting position. If the rack moves

20 " to the desired accepting position before the timer which
has started in the motor normai or reverse rotating operation
runs out, the flow shifts to step S82 by way of "N" at step
S80 and "Y" at step S76. Here, if the rack does not move
to the desired accepting position before the timer started

25 in the motor normal or reverse rotating operation runs out,

thereby making the judgment "Y" at step S80; the lines are
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proceeds to the error processing operation beginning at step S20
in Fig. 2. At step S82, the switching lever 52B is swtched
over 5 so as to guide the coin toward the accepting tragk Idg-02
Subsequently, the storing gate of the rack is opened at step S83.
Then, the coin stored in this rack passes through the accepting
and returning track 17 and the accepting track 16 so as to be
guided to and accepted in the safe. At steps 10 S84 and S88, it is

judged by way ofiddshrcaii e onNsetond (step 981 Yheih@rtién e W
acceptance of the coin is detected and it 1s judged by way of the.

return sensor 4frodwddietohe error protisdily 686H40i68 BfgiMiainePat step
det ect.ed, respectively. Here, if the acceptance of the coin is

detected, ther&dpo ikb Fig. BKing the judgnment "Y' at step S84, it is judged
t hat the stored coin is correctly accepted. Consequently, an
addition to the coi nameuep $8d prumd swiitchih§el ende 52Bistswitched over :
menori zation into the nenory 57 (step S85), closing of the storing
gate (st®p S86)so axl td eariide tife tdeelrsttowatd he acceptfiorgratinamk (1€.ep S87)
are effected. Thereafter, the flow: returns to step S75 in order
to accept the rS8phsexpiently, the storing gekeecof ithet hackaiss opkeaed atheatep n
stored-in the rack is attenpted to be accepted in the safe but is
det ect ed by S83. Thes,rtheeigessored7in it rpckapanges hyanghrdhe " Y"
at 25 step S88; the storing gate is imediately closed (step S89),

the storage i nfasiaentiing iand |nedramhing dragko)l7 @ang thee@ccepting track

25 - are disconnected for one second (step S91), and then the
16 so as to be guided to and accepted in the safe. At steps

10 884 and S88, it is judged by way of the acceptance sensor
46 whether or not the acceptance.of the coin is detected
and it is judged by way of the return sensor 47 whether or
not the returning of the coin is detected,.respectively.
Here,.if the acceptance of the coin is detected, thereby

15 making the judgment "Y" at step S84, it is judged that the
stored coin is correctly accepted. Consequently, an
addition to the coin amount information in the safe and its
memorization into the memory 57 (step S85), closing of the
storing gate (step:886), and clearing of the stored

20 information (step S87) are effected. Thereafter, the flow
returns to step S75 in order to accept the next coin.

Here, in the case where the coin stored in the rack
is attempted to be accepted in the safe but is detected by
the return sensor 47, thereby making the judgment "Y" at

25 step S88; the storing gate is immediately closed (step S89),

‘the storage information is cleared (step S90), the lines
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flow shifts to the abnormal processing operation begi nning at step
S101 in Fig. 6. First, in the abnornmal processing operation
of Fig. 5 6, an instruction for on-hooking is indicatedpggr blgeokCD
55 (step S101). Then, it is judged by neans of the off- hook
detecting circuit 23 whether an on-hooki ng operation Is effected
or not. |If on-hooking is detected, then the flow proceeds .to step
S103. In the case where an on-hooking 10 operation is effected

during a call @Q@Sm\ycbliane&ean folreBne second $48epnshbily, 3hd thenf khe
shifts to step S103 as wel | At step S103, "THANK YQU' is

initially indi gldsAifts to the hbabckal. processing operation beginning
Subsequent |y, wi t hr ef er encet ot hei nf or mat i on menori zed in the nmenory

57, it is Judg@d; \yt@phsuoqr imotFieacks. 15 rack of the coin storing unit
13 stores a coin which has not been accepted or returned yet (step
S104). If it is Firstj uiigethé habhnormdl promess ing topeah thiore oft Rég.t he
fl ow prooceeds to step S106. _ If neither the coin to
be acce® ed no6,t lam dmstructien Zor on-hpekingedsi dndicated afnt shet hEDhone
position where the position of the rack H coincides with the exit
of the storing55 (step Sl0dgk 1Phés,cibhfisnpedgedchy J1€ans ofictheonfdhifts
to step S18 in Fig. 2, so that the GSrelay is restored and so on,
t her eby t er mi naicioky demecpnngessrqglt|23twt@mm;¢<an on-hookipg operatgent ed
at the hone position, then the processing proceeds to step_S106 so
S to return thds effestedormotomd fportheeking is detected, then the flow

26 At step S106, the loop of the lines L1, L2 is
proceeds to step S§103. In the case where an on-hooking

10 operation is effected during a call (case with "Y" in step
S48 in Fig. 3), the flow shifts to step S103 as well.

At step S103, "THANK YOU" is initially indicated on
the LCD 55. Subsequently, with reference to the information
memorized in the memory 57, it is judged whether or not eé\c'h

15 rack of the coin storing unit 13 stores a coin which has
not been accepted or returned yét (step S104). If it is
judged that such a coin is stored here, then the flow proceeds
to step S106.

If neither the coin to be accepted nor the coin to be

20 " returned is stored, after the home position where the
position of the rack H coincides with the exit of the storing
track 12 is confirmed (step S105), the flow shifts to step
S18 in Fig. 2, so that the GS relay is restored and so on,
thereby terminating the processing. If the rack H is not

25 located at the home position, then the processing proceeds

to step S106 so as to return the rack H to the home position.
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di sconnected for one second. Subsequently, when there . exists a
coin to be accepted or returned, an - accepting/returning schedul e
is determ ned on the basis of 5 the state of nenorizati amr gl
menory 57 (step S107). Here, when the rack storing the first
coin to be accepted or returned according to this schedule is

| ocat ed at the inlet position of the accepting and returning track
17, thereby making the judgnment "Y' at step S108, the flow 10

pr oceeds to the pr oe@&slg@épmrogti@hé)qgidpﬂdmwe igesSLh3. L2 is | f
the position of this rack does not align with the accepting and

returning trackiiscortestddecagiciie Mdecondit asabsequenltlly, when theme in-
reverse at the processing of steps S109 to S112 so as to nove the

rack to the inletigpesid icoimfitd e axmmptied) orl Teturnahd aret urni ng track
17. Here, as the rack corresponding to the first coin to be
accept ed or retacceptindiretamnimy scheédule is detfeamiiresd ofiy bhetlees i oL
position is sel ected. At steps S113 and S115, it is judged
whet her % he st drlesl state of mamiorizatadiamiin tthebh aemoonptSd (@teptS1HY) .
whet her the stored 20 coinis acoin to be returned or not,
respectively. |f thdlere, when ddien dack stioringe &iee £1rst @'gg.rnaftiooﬂpef or
accepting the coin is effected (step S114). If the coin is to be
returned, an acceptedgar aetonnedraceoxding o khisosahedules it logatadep
S116) . Then, after the stogﬁge i nformation menorized on the nenory
25 57 in cWajthedndetwpesitien of theyaraerryingcand sr%myawéw track
(step S117), it_is judged whether the p05|t|on of the rac
27 - H ¥bi fhierebymakingethe riudguent ¢ ﬁtnﬁiﬂeps%?ﬁ sty flgk e,
10 proceeds to the processing operation beglnnJ.ng at step S113.
If theposition of this rack does not align with the accepting
and returning track 17, then the motor M is rotated normally
or in reverse at the processing of steps S109 to S112 so
as to move the rack to the inlet position of the accepting
15 and returning track 17. Here, as the rack corresponding to
the first coin to be accepted or returned, the rack located
farthest from the home position is selected.
At steps S113 and S115, it is judged whether the stored
coin is a coin to be accepted or not and whether the stored
20 coin is a coin to be returned or not, respectively. If the
coin is to be accepted, an operation for accepting the coin
is effected (step S114). If the coin is to be returned, an
operation for returning the coin is effected (step S116).
Then, after the storage information memorized on the memory
25 57 in conjunction with the corresponding rack is cleared

(step S117), it is judged whether the position of the rack |
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~in the case where neither the coin to be accepted nor the cointo
be returned exists in each rack, the flow inmedi ately shifts to
step S118. 5 Here, when the rack His located at ijgp beuw2

posi ti on, the flow shifts to step S18 in.Fig. 2, where the GS rel ay
is restored and so on, thereby terminating the processing. - When the
rack His not |ocated at the hone position, by contrast, an
operation for rotating the notor Min reverse 10 is effected so as to

nove the rack ju@igkides WOER tHShéhebosition or MotoEtEpSR 189t.epHELED) .
Then, after it is confirnmed at step S120 that a tiner started in

the processi ngjhotheOtaéénNghere neithdheai®ic®in o becaseepted not the out,
the coin accepting operation (step S114) or the coin returning

operation (stepoihSto be réthirhed exesesuirrdabl nsk ot hetfipuSitfediately
until the rack H reaches the hone position. Her e,
if the timer reghifest tbekeep shes8rack reaches its desired position
in the operation for rotating the notor Mnormally or in reverse,
t her eby 5smaki ng t he j Hégeprwhenr'the2fack H iatlatadedSat2the heneoposhbihonhe
flow returns to step S20 in Fig. 2 so as to effect the error
processi ng opethei fhowl shifts to stép S8 riov Rigpc@sswhgrepshet GEnrelayi s

j udged whet her or not the number of errors reaches 5 (step S20).
If it reaches is restoré&d and &okonpctherehy NEGUMHAiakslnc §hehprocass gk
operation 25 is not good is set in the nenory 57 (step S21).
Thereafter, When thehsatkDH53si netcipeatedaatothenhbome| ppEdRaCBet bYs

28 prohibited (step S22), and the restoration of the GS relay
contrast, an operation for rotating the motor M in reverse

10 is effected so as to move the rack toward the home position

by one rack (step S119) Then, after it is confirmed at step

S120 that a timer started in the-processing for rotating

the motor in reverse does not run out, the coin accepting

operation (step S114) or the coin returning operation (step

15 S116) is executed by way of step S113 or S115 until the rack
H reaches the home position. |

Here, if the timer runs out before the rack reaches

its desired pésition in the operation for rotating the motor

M normally or in réverse, thereby making the judgment "Y"

20 "at step S112 or S120; then the flow returns to step S20 in

Fig. 2 so as to effect the error processing operation. In

this error processing operation, it is judged whether or

not the number of errors reaches 5 (step S20). If it reaches

5, a rack operation NG.indicating that the rack operation

25 i's not good is set in the memory 57 (step S21). Thereafter,

the LCD 55 indicates that use of the telephone set is
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(step S19) and so forth are effected, thereby term nating t he
processi ng. Meanwhi | e, when the power source voltage
decreases in 5 this apparatus, the capability of the racgposgiopn
sensor (phot osensor) 45 for detecting whether the position of the
rack His |located at the hone position or not deteriorates,

wher eby the position recogni zed by the control circuit 40 may
fluctuate. 10 Figs. 10A and 10B show states of such detecting

capabi lity of theopiofaseNEter! 822, 08nd e Tesvordtticl aifethe GS relayere

t he power source voltage of the apparatus is at a nornmal . | evel ,

whereas Fig. 10Fs6d9v81dheand sbefoehcatbcePP¥ted, therebyomeinatimge of
t he apparatus has decreased. 15 Nanely, as shown in Fig. 10A

when the power gigellsfocessing. Vol tage of the apparatus is normal or when

t he sensor 45 is not deteriorated, an LED 452a for supplying an
opti cal si gnedariwh il eghwhehrtires power dofirce volitageadacghabesiitance
of em ssion. Accordingly, the em ssion signal of the LED 452a 20
is transgitted tioiwmrappdratgmothegcapabblityofttive #8¢k position sensomgh a’
small portion of the slit 13A, whereby the phot ot r ansi st or
45[err]a det ect gphotogenset) disgfielr. detecting whethemBjtheoposationaef sthewn in
Fig. 10B, when the power source voltage of the apparatus is |ow or
when the sensorradk H is ldated @dt shecheme positdarEpriaok cﬁzﬁe@wmm an

opti cal signal to the phototransistor 45[err]Ja as_a |ow | um nance
of whereby the position recognizedpby the control gixewit 40

Accordi ngly, the em ssion signal of the LED 452a
may fluctuate. _

10 Figs. 10A and 10B show states of such detecting
capability of the photosensor 45 . ..Figs. 10A shows the state
where the power source voltage of tile apparatus is at a normal
level, whereas Fig. iOB shows the state where the power
source voltage of the apparatus has decreased.

15 Namely, as shown in Fig. 10A, when the power source
voltage of the apparatus is normal or when the sensor '45
is not deteriorated, an LED 45,a for supplying an optical
signal to a phototransistor 45,a has a high luminance of
emission. Accordingly, the emission signal of the LED 45,a

20 is transmitted toward its opposing phototransistor 45,a
through a small portion of the slit 13A, whereby the
phototransistor 45,a detects an'optical signal.

By contrast,._ as shown in Fig. 10B, when the power
source voltage of the apparatus is low or when the sensor

25 45 is deteriorated, the LED 45,a for supplying an opticail

signal to the phototransistor 45,a has a low luminance of
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cannot be transmitted toward its opposing phototransistor 451a

unl ess passing through a major part of the slit 13A so as to be .
detected by the phototransistor 45[err]a. 5 Thusp }ﬁge_?:@ ng on
whet her the detecting capability ' of the sensor 45a is or | ow,
the position of the slit 13A with respect to the hone p05|t|on
I.e., the position of the-rack H may fluctuate. The maxi num val ue
of this positional fluctuation corresponds to the dianeter of the

10 Sensoledfision, AccordinglylNehé difsidn sigiaal pablite ¥ 45t home

position of appar at be accurately set” wthout belng

i nfluenced  cannot Be tt'i‘in@ﬁﬁ%@eﬁ”ﬂoﬁ&?ébﬂ:ét ﬁgsiﬂf PR rdhfistor

Fig. 7 is a flowhart show ng an operation of t control circuit

40 for settingg BeuBQEEspﬁﬁbéh.ﬂa through a r@féﬁtp&f‘é &f e W1 parts of the
apparatus wl | be expl ai ned th reference to this fl'owchart”

The flowchart g 44 Gco beé et & |tﬁﬁe PRt dhistor 45,a. the hone
position judging process at step S4'in the flowhart 20 of Fi-g. 2.

Oper atisns of maj or Mald,s dependng’ 6fcWhether the devesstiimg cgdbileity
explained wth reference to the flowchart of Fig. 7 and the

expl anatory vief\thd sengor 454 i® Hidh or low, the positlien op-tiwe®lelix i s
effected in the public tel ephone set, as nentioned above, after

the GS rel ay dBx aditn reispeet to thethom&lposi€tion, 2i.e@onethe pod it ion t he
apparatus at step S2, and normal rack operation at step S3, power.
1s supplied of the rack H may fluctuate. The maximum $@lue of this to
both of the sensors 45a, 45b at step S401 in Fig. 7 so
pos:LtJ.onal fluctuation corresponds to the diameter of the
10 sensor 45a. |
Therefore, it is desirable that the home position of
the apparatus be accurately set &ithout being influenced
by the detecting capability of the sensor 45a.
Fig. 7 is a flowchart showing an operation of the
15 control circuit 40 for setting the home position.
Operations of major parts of the apparatus will be explained
with reference to this flowchart.
The flowchart of Fig. 7 shows a detailed operation c;f
the home position judéing process at step S4 in the flowchart
20 - of Fig. 2. Operations of major parts in the present
invention will be explained with reference to the flowchart
of Fig. 7 and the explanatory views of Figs. 11A to 1l1C.
| When on-hooking is effected in the public telephone
set, as mentioned above, after the GS relay operation at

25 step S1 in Fig. 2, power supply to the apparatus at step

S§2, and normal rack operation at step S3, power is supplied
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as to activate them (both LED 45[err]a, 451b are turned on), and
then a standby state is kept for 200 [err]sec (step S402).
After being waited for 200 [err]sec, it is judged whether SoMr 9gagh of

t he sensors 45a, 45b detected or not (i.e., whether t he out put of
each of the phototransistors 45[err]a, 45[err]b receiving the
light emtted fromtheir correspondi ng LEDs 452a, 452b is on or
not; steps S403 and S404). Here, if the - any one of the sensors

cannot detect o ifAln Y9tMe sbR8Brsl@sa, 45blat Sst&s UV Zeth aSiq. o
position error, whereby each of the sensors is deactivated (each

LED 45[err]a, 4a @of hBrivats¥ifsh (both LED %k, (85 3PaPé0Birneachn e andow
shifts to the processing operation beginning at step S101 in Fig.

6, whereby an tpen a stQNdIP'dUNEd %l Pt Fod 200 ypsayefseepassbo)cause
on- 15 hooki ng. Subsequently, when on-hooking is detected, the

nmotor Mis control | ey peiALSHh X EokR 0P Lesébf itAsk judged whethex the -
hone position, and then the |ines are disconnected. Thereafter, -

when on-$100ki ngdch €t ehéeaskrgatsnA5ahe45b detecteaat orenst ngl opey athedther
beginning at step S401 in Fig. 7 is- 20 started by way of steps SlI,
S2, and S3 in Rile chtput of each of the phutodxtansitsdonsodb,af &he sensors
45a, 45b.det ect optical signal after being vaited for 200
[err]sec, each msresioring the light emattedafxomatheins ceainespansting LEbDsc, in
vi ew of the fact that the apparatus is operated intermttently at
25 i nt er vl Ssaef 434 seenfar nokyi steps S4bhvand §484Npt i Bere, Hiethe
after being waited for 10 nmsec, a counter-CNT is set to zerog
31 weay, ons ofx &gl sensars pRRIRCbHstect antgns §lgnaleetheme
10 it is recognized as a home position error, whereby each of
the sensors is deactivated '(each_.._.LED 45,a, 45,b is turned
off) (step S405), and the flow shifts to the processing
operation beginning at step S101 in Fig. 6, whereby an
on-hooking instruction is displayed so as to cause on-
15 hooking. Subsequently, when on-hooking is detected, the
motor M is controlled and rotated so as to move the rack
H to the home pbsition, and then the lines are disconnected.
Thereafter, when on-hooking is detected again, the
processing operation beginning at step S401 in Fig. 7 is
20 started by way of steps S1, S2, and S3 in Fig. 2.
By contrast, when both of the sensors 45a, 45b detect
optical signal after being waited for 200 u4sec, each sensor
is deactivated and is waited for 10 msec, in view of the
fact that the apparatus is operated intermittently at

25 intervals of 10 msec for saving its power consumption. Then,

after being waited for 10 msec, a counter CNT is set to zero

(WA
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sensor 45a and the slit 13A coincides with that shown in Fig. 11A
and the power is supplied to only the sensor 45a again and activate
it(steps 407 and S408). Subsequentl y, 5 addition is effeagfgedhgtpd he
counter CNT till the sensor 45a - (i.e ., phototransistor 45[err]a)
can detect the opti cal signal (steps S409 and S410). Measured here
IS the sensor response tinme fromwhen the LED 452a constituting

t he sensor 45a outputs an optical signal till its opposing 10

phot ot r ansi st orguin] e¥lledghptés € posiitidhal F8Ba¥2bhShep Bétween the

counter CNT is the ‘cUmul at i ve execution time of an i nstruction

word wi th whi chydfi £ Y¥d Und itHlidlilt 18a ddldecides with hateparivadldn
execut esthe respective processing operations of steps S409 and

S410. 15 Fig. 11#1eAndhehéepswer 45 stpipddied tbeondyi the sempwt 45ae
val ue of the counter CNT is mul tiplied by a coefficient X and the

resul ting val ueag#irstaiie@dtivateOdp (seepbed0tPihd $498) . Subsegikhbly,This
val ue of the |loop counter LPC is a value corresponding to the tine

by whichsthe copddition ieueffdbtedlin the ceprberdNT idduthe sémsorddective
processi ng operations of steps S417 to S420 which will be

expl ained | ater¢i.e., phototransiSthaedifga)! ganafletecththeeopbicala is

deacti vat ed, starting the notor Mto rotate.in the nornal
direction (st epsignal ( stepsSEUD % achdS§43P ) . AsMeasered thexdiciss|tthe Eeaseir t he
storing 25 unit 13 noves rightward as arrowin Fig. 11A.  Here, the
sensor 45a has tespors&&dnentiranshencthedEd 45Fhepastisnting the sensor

32 a standby state is kept for 10 nsec (step S414). The notor

45a outputs an optlcal signal till its opposing

10 phototransistor 45,a detects this signal. The value of the
counter CNT is the cumulative e;c__ecution time of an
instruction word with which the co-ntrol circuit (i.e., CPU)
40 repeatedly executes the respective processing operations
of steps S409 and S410. |

15 " 'When the sensor 45a detects the optical signal, the
value of the counter CNT is multiplied by a coefficient X,
and the resulting value is stored in a loop counter LPC (step
S411). This value of the loop counter LPC is a value
corresponding to the time by which the control circuit 40

20 repeatedly executes the respective processing operations
of steps S417 to S420 which will be explained later.

Subsequently, after the sensor 45a is deactivated,

starting the motor M to rotate in the normal direction (steps
S412 and S413). As a result, the slit 13A of the storing

25 unit 13 moves rightward as arrow in Fig. 1l1A. Here, the

sensor 45a has been fixed and does not move. Thereafter,

_—

/-
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kéeps its normal rotation even during this standby period, - wher eby

the storing unit 13 continuously noves rightward in Fig. 11A 5
After being waited for 10 nsec, the value of the |oop TMOWH-g2 LPC
is set into the counter CNT (step S$S415). Then, the sensor 45a is
activated (step $S416). Subsequently, - subtraction is effected in
the counter CNT till the val ue therein becones zero (step $417).
Wien the value of the 10 counter CNT beconmes zero, the sensor 45a is

deactivated 4 stahziﬁ%&@&teaf@ KRN EbE 16 ntéategs%bgl ¥4iwsigedrydeictor t he
sensor 45a (1 “e., the phototransistor 45[err]a) detected signal or

not | ( 3dps>44Q) nokiRAE: rd\fﬂhdm%v%emaahﬁgatnﬁs %ﬁﬁﬂdbf@éﬁiﬁd&‘,d
at step S419, the output of the phototransistor 45[err]a woul

turn off at th%ﬁéz‘&bapftli% toYidy anitong entiauepislgamoves rightwagel
fromits opposing LED 452a reaches there through the . slit. 13A
Nanel y, when thg Sid. B3a oves rightward in Fig. 11A due to the
normal rotation of the motor M such that the 20 posi ti onal

rel ati orghi p between gftersbeing Wbitedidorhe0Oshséc, the valud3df doiendicdes
with that shown in Fig. 11B, the output of t he phot otransi stor

45[ err] a woul d cointieme@calelsett intoothe @mmmter CNT (stepr84kke) seMhen,45a
is deactivated (LED 45[err]a stops emtting | i ght signal), whereby
it is judged " Whetsexisgr I0.is 2Etivated (stepn S4li6s .caSvbsetuentdw,
returns to step S414, and after being waited for 10 nsec, the
processi ng operﬂlbmdmg:ommmgffected in the counter CNT till the value

33 at step S415 is executed simlarly.
therein becomes zero (step S417). When the value of the

not

.10 counter CNT becomes zero, the sensor 45a is deactivated
(S419), and then it is inunediately.__.judged whether the sensor
45a (i.e., the phototransistor 451-a) detected lsignal or not
(step S420). Here,' whén the sensor 45a is simply activated
at step S419, the output of the phototransistor 45,a would

15 not turn off at the time of step S420 as long as the optical
signal from its opposing LED 45,a reaches there through the
slit 13A. |
| Namely, when the slit 13A moves rightward in Fig. 11A
due to the normal rotation of the motor M, such that _the

20 positional relationship between the sensor 45a and the slit
13A coincides with that shown in Fig. 11B, the output of
the phototransistor 45,a would not immediately turn off even
when the sensor 45a is deactivated (LED 45,a stops emitting
light signal), whereby it is judged "Y" ‘at step S420.

25 ! In this case, the.flow returns to step S414, and after

being waited for 10 msec, the processing operation beginning
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Wiile the slit 13A keeps on noving due to the nornal rotation of
the notor M the processing through steps S414 to S420 is

repeat edly executed at intervals of 10 nsec. Wen 5 t heMpoiglioenal
rel ati onshi p between the sensor 45a and the slit 13A coincides:
with that shown in Fig. 11C as a o consequence, the optical signal
fromthe LED 452a fails to reach the phototransistor 45[err]a,
wher eby the output of the | atter turns off. Wen the output of the
phot ot r ansi st orgt ep 54140l ldiedutddisiad 10ffly.s0 that it is judged "N’
at step $420, . the notor Mis stopped (Step S421). Thi's position is

set as the hgymaePepet 500t P3N Kt bhembhangsduétto tthe Mormal
processi ng operation beginning at step S5in Fig. 2. Thus,

upon starting tRtaARRA BifUthellEtSLNMSOhéSprbsesding throwdh \stiegss Sarl4
detecting a hone position, so as to determ ne a response tine

required for ths sppdda répgatedly executed at interkBDs4ASR a 0tnis eac Whicne
phot ot ransi stor 45[err]a and thereby turn on the latter; and the
slit 134 for deimseposdtdohalerpdationship betweemfthehsensori 4%a wand the
detected by the sensor 45a, is noved 20 . so as to determ ne as a hone
position, in cekitd3N iowinaddes with that sheponsa Fligs, 1lige asosi ti on
where the sensor 45a starts failing to detect the slit 13A
Accordi ngly, ewsmsstprersce, the optibalasignakifromftheh&EDeABm f4Gd shie
changed due to a decrease in the power source voltage applied to
the sensor 25 reach 43w pheototiranstissori A5ide whershy 4he owtpuie off ke an
appropriate hone position for the apparatus can be set )
doaddrest dgons ofifs cWhencthke iattput pietder phptotrangiskor

10 45,a is turned off, so that it is judged "N" at step 5420,
the motor M is stopped (step S42_1..) . This position is set
as the home position, and then tile flow shifts to the
processing operation beginning at step S5 in Fig. 2.

Thus, upon starting the apparatus, the sensor 45a is

15 " activated for detecting a home position, so as to determine
a response time required for the optical signal from 1;_he
LED 45,a to reach the phototransistor 45,a and thereby turn
on the latter; and the élit 13A for detecting a home position
of the storing unit 13, detected by the sensor 45a, is moved

20 so as to determine as a home position, in consideration to
the response time, the position where the sensor 45a starts
failing to detect the slit 13A. Accordingly, even when a
characteristic of the sensor 45a has changed due to a
decrease in the power source voltage applied to the sensor

25 45a, deterioration in the sensor 45a, or the like, an

appropriate home position for the apparatus can be set
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of novenment of each rack in the storing unit 13 can be determ ned
accurately according to the nunber of revolutions of the notor M
Al 'so, since each rack or the 5 like is attached to itsqpmaribgclos
position, each rack in the storing unit 13 can be accurately
posi ti oned when the revol uti on nunber output fromthe encoder E
for detecting the notor M-is counted fromthus determ ned hone
position thereafter, whereby the exit position of the storing

track 10 abeordngheol Bhek ERsribeerpitide mdefridis ¥her aRgunti t

13 can correctly align™with each other. As a result, I nserted

current Coins &I R eRRAt difcleachl @aek iR the storing uier1BYcHR belld.
Though the foregoi ng explains an exanple in which the 15 coin storing

apparatus in ageteimigedvaclura@eliyeactbrding to thevanmbe®r of enpl oyed in
a public tel ephone set, this coin storing apparatus is simlarly

applicable to vaviolutikngd®f the motodfMapmlsai us ivelldach caicks orstihle as
vendi ng nmachi nes, for exanple, while yielding simlar effects. 20
I n accorsdance \likle ibeaptached toidst comreat pagitionr¢d each rack iim the
foregoi ng, even when a characteristic of the sensor has changed
due to a decresteringt haigoddr canubee acolirajely positioapdl whent thehe
sensor, deterioration of the sensor, or the | i ke, an appropriate
home position frevolitisppanmber cahpuSfrom thse enstodenr & domgdebeching

characteristic. Accordingly, each rack in the storing unit can be
accur at el y posithieometiogh¥nis counted from thus determined home position 35

t he nunber of revolutions of the notor is counted fromthus
thereafter, whereby the exit position of the storing track

10 .12 and the inlet position of the rack of the storing unit
13 can correctly align with each.other. As a result,
inserted currentléoins can be acéurately stored in the
storing unit 13.

Though the foregoing explains an example in which the

15 coin storing app&ratus in accordance with the present
invention is employed in a public telephone set, this coin
storing apparatus is similarly applicable to various kinds
of apparatﬁs handling coins, such as vending machines, for
example, while yielding similar effects.

20 Inaccordancewiththepresentinvention,asexplained
in the foregoing, even when a characteristic of the sensor
has changed due to a decrease in the power source voltage.
applied to the sensor, deterioration of the sensor, or the
like, an appropriate home position for the apparatus can

25 be set according to this characteristic. Accordingly, each

- rack in the storing unit can be accurately positioned when
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determ ned hone position thereafter. Consequently, as the exit
position of the storing track and the inlet position of the rack
of the storing unit can correctly align with 5 each ot rgir, gigngert ed
current coins can be accurately .stored in the storing unit.
According to the present invention, the response tine I nherent in

t he apparatus can be detected accurately. Further, the hone
position inherent in the apparatus can 10 be correctly set by a

si npl e net hod. thdduinBersef ¥EvolRAi®NEcof the motdy B counbed dixtonc thds

wi t hout using any separate nmeans such as timer.

From the i nvenidedjerninediRone gt idn whelrea€telrvi odsnsequently| et thiee

i nvention may be varied in many ways. Such 15 variations are not to
be regarded as exidepoastittionf odnthéestoring traxk rarnd ek snded pbstitéon

I nvention, and all such nodi fications as would be obvious to one
skilled in theod tthe rack ofathe istexded boditi cehusoomrenitilyi aliiba wispe of
the foll ow ng cl ai ns. .

36 5 widah OBheET| Alngeirtel] current coins canlbe acruxstely stpngd
apparatus conprising a coin track ' unit through which an inserted
coin rolls; a do ehet ¢tioxgng unit. unit having a plurality of racks
integrally formed together 5 each adapted to store one coin; a notor
for noving said coi nAccording e dhienpresent iavienfiion.atherefnanse tamge _
det ect ed which I's disposed in said coin storing unit for detecting

a - ref dnberenfodin ithe, apparatysnsan, b@oﬁ?FPFGF@daﬁyuﬁate Y-
Further, the home position inherent in the apparatus can
10 be correctly set by a simple method. And the sensor response
time can be detected without using. any separate means such
as timer. )
From the invention thus described, it will be obvious
that the invéntion may be varied in many ways. Such
15 variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such

modifications as would be obvious to one skilled in the art

are intended for inclusion within the scope of the following

claims.
)
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Ilght emtting device and a I|gh%—+eeefvrﬁg—devrt—’ for 10 detecting
a position of said registration nenber bei ng
positioned with respect to said: c m ‘ m accorgNmipg-ooAan
out put of said sensor, so as to s coin into a vacant rack
of said coin storing unit; sald apparatus further conprising
detection neans for 15 detectlng a response tinme of said sensor, and
reference position setting nmeans for setting a reference p03|t|on
of saigRPi 18 SEioKIMep rgd according to the position of the

regi stration nmenber detecting by an output of said sensor I n
consi deration of respgonse @ &®ifetostiag apparathsiebmplrisingZlcoin trmsns.
2. A coin storing apparatus according to claim1, wherein said
det ecti on nmeansumtet erfiroudgts whdich aaspaseetedneoin rolls; a qeein arkdriong a
point of tinme when the light-emtting device ~ is turned to be on

till the |ight-urtehaviggda\plaraddtycof ratks integmwaddly farmed greggetflream
said light-emtting device. 3. A coin storing apparatus
accordi ng to cleach adapted to store one coin; a motor for moving sad coin
wherein, when said reference position setting means controls said
nmotor to nove ssfaiing mmity igegistration memberrinidiedetentetl nduidlon
and said light-emtting device to emt optical signal trains, and
set a position b9 digppsed in sakdpain Atonine it f08 deteghing a

| i ght-receiving device is not detected said optical signal in a
peri od of sai d ¥efgrenree positionyiand a Fengar r ganstnidartadihy .

4, A coin storing apparatus according to claiml,
light-emitting device and a 11ght-rece1v1ng device, for

10 detecting a position of said registration member, said racks
being positioned with respect to..said coin track unit
according to an output of said sénsor, so aslto store the
coin into a vacant rack of said coin storing unit;

said apparatus further comprising detection means for

15 detecting a response time of said sensor, and reference
position setting means for setting a reference position of
said coin storing unit according to the position of the
registration member detecting by an output of said sensor
in consideration of response time detected by said detection

20 '~ means.

2. A coin storing apparatus according to claim 1,
wherein said detection means detects, as said response time,
a period from a point of time when the light-emitting device
is turned fo be on till the light-receiving device detects

25 dn optical signal from said light-emitting device.

3. A coin storing apparatus according to claim 1,
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further conprising a CPU for controlling sald coin storing 10

apparatus, wherein said response ti ' mul ati ve

execution instruction tine of said : ﬂ of tinme oMR 98-0ghen
said CPU executes an instruction for+*entttu ngt an opti cal signal to
said light-emtting device till said optical signal is received by
said light-receiving device. 15 5. The public tel ephone
conpri si ng; a mai n housing which has a coin inserting slot
and a Wik 1! WHEMGaSldPireference positiom seAting aeeas ng
apparatus for selectlng a current coin fromcoins inserted
therein, 20 controls s&id ntidy YOmide JAIA dih axwyidigartit dmi m 1;

a safe for keepi ng accepted coins; and conmmruni cat i on means.

predetermined direction and said light-emitting device to
emit optical signal trains, and set a position of said
5 registration member, which said light—receiving device is
not detected said optical signal ina period of said resp'onse
time, to said reference position.
4. A coin storing apparatus accordiﬁg to claim 1,
further comprising a CPU for controlling said coin storing
10 apparatus, wherein said response time is set as a cumulative
execution instruction time of said CPU from a point of time
when said CPU executes an ir_xstructi-on for emitting anoptical
signal to said light-émitting device till said optical
signal is received by said light-receiving device.
15 5. The public telephone comprising;
a main housing which.has a coin inserting slot and
a coin returning slot;
a coin processing apparatus for selecting a current
coin from coins inserted therein;
20 said coin storing apparatus according to claim 1;
a safe for keeping accepted coins; and

communication means.
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