DESCRIPTICN Bl L. PROCESSOR AND | TS CONTROLLI NG METHOD TECHNI CAL FI ELD The

present invention relates to a.bill processor and its controlling nethod,
and nore particularly to a bill processor and its controlling method used
for bill acconmmodation processing in automatic vending nmachines and the

l'i ke. BACKGROUND ART Generally, gs nt such as an automatic vendi ng
machi ne for processing bill is pr ékﬁﬂ??%@%ln with a bill processor which
di scrim nates authentic or counterfeit of bill and acconmodates authentic
bills. The bill processor identifies inserted bill by denom nations and

di scrimnates as a Nt unterf et ) jpserted bill is

j udged as aut henti é&ﬁhgpéq%{ssg)%o%' 5§ Saggg’ﬁ‘%t?gg‘&g@t ?’1 Il and inforns
the automati c vendi ng machine and the |ike about the insertion of the
authentic bill. Fig. 4 is a side view showi ng a schenﬁgbc structure OL ?I
bill processor. As shown in Fig.pge FPEQ§essor conprises a bi

I nsertion slot 101, pulleys 102, %ﬁ?#iconveylng passage 103,

The present invention relates to a bill processor and its

controlling method, and more particularly to a bill processor
and its controlling method used for bill accommodation

processing in automatic vending machines and the like.

.BACKGROUND ART

Generally, equipment such as an automatic vending machine
for processing bill is prcvided therein with a bill processor
‘which discriminates authentic or counterfeit of bill and
accommodates authentic bills. The bill processor identifies
inserted bill by denominatlons and discriminates as authentic
or counterfeit, and when thevinsertsd-bill is judged as
authentic, the bill processor accomﬁodates that bill and
informs the automatic vendicg machins and the like about the
A% insertion of the authentic bill.

Fig. 4 is a side view showing a schematic structure of a
bill processor.

As shown in Fig. 4, 'a-bill.pfocessof 100-comprises a bill
1nsertlon slot 101, pulleys 102, a bill conveylng passage 103,
a discrimlnation sensor 104 a stack drum 105 a stacker chute
106, a stacker 107, a holding plate 108, and a coil spring
109.

When a bill is inserted into the bill processor 100



a discrimnation sensor 104, a stack drum 105, a stacker chute 106, a
stacker 107, a hol di ng plate 108, and a coil spring 109. Wien a bill is
inserted into the bill processor 100 through the bill insertion slot
101, an insertion sensor (not shown) detects its insertion, and a conveyi ng
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counterfeit as a result of the identification or aut hentic of counterfeit,
the conveyotosRBRAY, | fhiehatiaddiBpblear axsaaﬁtﬂérsgnoaonaa ihge bill is

returned fromthe bill insertion sl ot 101 en it is judge as aut henti c,
the  passage, convey the inserted bill along the bill conveying
passage 103. When the bill is conveyed through the bill
conveying passage 103, the discrimination sensor 104 detects
the features of the bill, and the'bili is judged as authentic
or éounterfeit based on the detected result. When it is
identified as counterfeit as a reéult of the identification
for authentic or countérfeit, the cénveying motor is rotated
in the reverse direction, and thé bill is returned from the
bill insertion slot 101. When it is judged as authentic, the_
conveying motor continues to rotate in the forward direction,
and the bill is stopped és being sandwiched by a. slit 105a |
formed in the. stack .drum 105. The.stack drum.105 will.be. .
described afterward.
Subéequently,'the stack drum 105 rotates in a
\/ predeterminéd direéfioh, éﬁd the stééker.cﬁufe 106 also moves
in a direction indicated by arrow A in ?ig..4 to accommodate
the bill in the stacker 107. The holding plate 108 is
provided in the stacker 107 wifh the coil_spring 109 disposed
“between them to push the accommodated bill.toward the stack
drum 105 by the holding plate 108.
Operations of the stack drum 105 will be described with
reference to Fig. 5.

Fig. 5 is a front view of the stack drum 105 viewed from



conveyi ng notor -continues to rotate in the forward direction, and the bil

I S stopped as being sandw ched by a.slit 105a forned in the stack. drum
105. The. stack drrum 1.05. willbe described afterward. Subsequently, the
stack drum 105 rotates in a predetermined direction, and the stacker chute

106 alsotﬂgvgﬁdén g ghée§%%8ﬂ?%nghzafed by arrow Ain Fig..4 to accomnmpdate
e

the bill € stac rdi ng plate 108 is prOV|ded InhtPﬁ
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5. Fig. 5 .is a front view of the stac rum VI ewe rom 2 t he side

of the sthekefeifdd LRrsigNtha Big1 5raﬁ§§e§£§ﬁ§ 95§§55Q5lb§8aahack druns
105-1 and 105-2 disposed In a pair.

stopped in a predetermined position indicated by a broken
line, a stacker motor (not shown) is driven to rotete the
stack drums 105-1 and 105-2 in directions indicated by arrows
B and C respectively. The stacker chute 106 is moved toward
you as the stack drums 105-1 and 105-2 are rotated, and the
bill is accommodated into the stacker 107. |

The stack drum 105-1 is provided with carrier switch 150,
and the positions (positions against the rotation) of the
stack drums 105-1 and 105-2 are detected according to a state
of the carrier switch 150, so to control the stacker motor.

Now, the carrier switch 150 will be described.

Fig. 6(a) through Fig. 6(c) are top views of the carrier
sﬁitch 150, and Fig. 6(d) through Fig;,6(f)-are.side-views=ef_
the carriet switch 1SQ.shown.in'Fig. 6(a) through Fig. 6(c).

The carrier switch 150 combrises rotation section 151 and

s detection section 152 The detectlon sectlon 152 is sw1tched
between ON and OFF depending on the rotating positlon of the
rotation section 151. For example,_when the rotation section
151 is in the position as shown in Fig. 6(a) and Fig. 6(d4),
the detection section 152 is in the OFF position. The
rotation section.151 rotates in a'direction indicated by arrow
D from the position shown in Fig. 6(a) to the position shown
in Fig. 6(b) and Fig. 6(e) with the detection section 152

remained in the OFF position and further rotates in a



transferred:through the bill transferring passage 103 and stopped in a
predeterm ned position indicated by a broken line, a stacker motor (not
shown) is driven to rotate the stack druns-105-1 and 105-2 in directions
i ndi cated by arrows B and C respectively. The stacker chute 106 is noved

hoC oo ALERSE AP ?haiée%%%gﬁyi%%r%vﬁ%déﬁ%&i&%&‘?p%%%?%ghwa”d toEatedbwl i h; )
: . _ e o Cnst 1 Com) o
The stnchehbita'TBz FACShACSRAT 2" RRERR uh §3§o?§?h3598d?%;b3t%<&‘3  he
[ ' - . W, e _carnrli er
o ton 1B8eh7Epd Boatibh BaR8L 183 SERhEr FBRBtestil o MI-ESHRL L o
Lhe carrifaiBubbanbydferBll e W entlill WBABUAIOR Boctibh 359 Skl hed®, Of

the carrier switch 0 shown. In Fig. roug e carrier

switch 15R €REPONSHEsitiahi, 0ntSeekuehsl?d 2R HBLEEIbANSRBKH IR F&? The
detection section 152 is switched between ON and OFF dependi ng on fhe

rotatingépa$i ahanFag.t BE¢dNot anidorheedeiteatibh. sEetibnanphe i sWaeh tdh@d
rotation section 151 is in the position as shown in Fig. 6(a) and Fig.
6(d), th@FEeteEiQonﬁégdtShprSZhEsrbﬂathenéﬁEppbetWéen.tﬁbepositions
' of the rotation section 151 and the states of the detection
section 152.

-Thus, the carrier switch 150 is used to stop the stack
drums 105-1 and 105-2, which are rotated every time bill is
accommodated, at an exact position (pdsitidn after just one
rotation). To accurately control the stop positions of the
stack dfums 105-1 and 105-2, detection of their positions is
significant. It is ideal to stop the stack dfums 105-1 and

'105—2 simuitaﬁeously with swi£éhiné éf'tgé'éérfi;rhéwitéh.iSO
(detection unit 152)'froﬁ ON. to OFF by using the carrier
switch'150. .In practicé;:however, the staék drﬁms 105-1 and
105-2 and thé stack motor (not shown) rotate in inertia afte;

L the stop command (after turning off the power supply of the
stack motor). . | “ | S o

Thereforé, the control of the stack motor is made with
the relationship between the stop positions of the stack drums
105-1, 105-2 and the position of the detection unit 150 whidh.
is switched from ON to OFF determined in view of the influence
of inertia.

In practice, because of the variability due to

characteristics different among individual products, it is



rotatlon section 151 rotates in a direction indicated by arrow D fromthe
position shown in Fig. 6(a) to the position shown in Fig. 6(b) and Fig.
6(e) with the detection section 152 renmained in the OFF position and
further rotates in a 3 direction indicated by arrow E to switch ON the

det ect i crorsfbguved l1bRatnat Be¢maraie astivavedi wh&éhgth8( aptactibngundtf) .
When the rotation section 151 further rotates in a direction indicated by
arrow F 18Q his hewitechedi fnomeONi ta QBP tentunmdoffi the Hbwpessupply iotf
returns to the position shown in Fig. 6(a) and Fig. 6(d), and the detection
secti on U2 $tackimebed WkEh theglapég)of hpredehermihedi bhmb| psbetivagén t he
positions of the rotation section 151 and the states of the detection
secti on 4 timgstothe %aFrPErtbﬂnFéﬂeISGEFSb%s%@UFEtQ@ep the. stack druns

105-1 and 105- h.are r ted every tine bi i s accommpdat ed, at an
exact positidﬁa§%05+f?bnt8f?gP?Jﬁ§? dh gF%W%I?BﬂvinQDtEECBPEPQFyogontroI

the St‘“&é%E%EAEQSOPftBe stack motor its feeding state, and the

states of the carrier switch 150.

As shown in Fig. 7(a), the timer is activated when-the
carrier switch 150 is switched from ON to OFF. When
predetermined time T is measured by the timer, the power

~— supply.of the stack mofér'ié'éufned“SEE'“%ﬂéﬁ“éhé'ééacﬁ motor
continuously rotates in 1nertia and stops in due time. In
this case, the stack drums 105 1 and 105 2 rotate for distance
(angle) L corresponding to an area of the shaped section in
the figure within time TL between the switching of the carrier
switch 150 from ON to OFF and the stop of the stack motor.
And, time.T is: set so.that the stop#position.after.the-.
aforesaidnrotationiis:a;desiredipositionwyi

. But, the stop position.is not always constant because a
load on the stack motor is variable-depending on a
temperature, the increase of the number of bill accommodated
changes in power supply voltage and the like. Generally, the
load decreases in a high-temperature condition but increases
in a low-temperature condition and automatic vending machines
and the like disposed outdoors tend to be 1nfluenced by such
conditions.‘ When the stop positions are largely variable due
to the change in load, bill may jam in the processor

When the 1oad is decreased the stack motor rotates at a



stack druns-105--1 and 105-2,. detection of their positions is significant.
It i's ideal to stop the stack drums 105-1 and 105-2 sinul taneously wth
switching of the carrier switch 150 (detection unit 152.) from ON to OFF by
using the carrier switch 150. In practice, however, the stack drums 105-1

Command TaFEEFYBRYhRGR.FRnBRs B3, 2P hn5 5 %n'ef‘@'t 'ﬁ&?ff@r LQ?Ef:E?E
t e
Stop postDrEREosH”, FhackeR 5*3?“3#%1‘”%8&?@ 1abE i, k8 50B, §

det ect i ookt s&ﬁBlW‘b‘fhthIes stackC htol! 98 Eirh@a B sdgleeLy! .‘Eﬁgt' n Vi ew of

the infl'uence of Tnertia. I'n practice, because 0 e variab y due to
charact epassage dEf pee@stezi@nad Rkl FuakoR’ eAHCHOMeht khelcarrdelf i gured

that a timer 1s activated when the detection unit 150 is switched from ON
to OFF tswitech D60 ibkespavehedUERbit ON to OFF. Accordingly, time from
the change in the state of the carrier switch 150 to the stop
of the stack motor is TL+TLl, and a moved distance within the
aforesaid time is distance L1 (>L) corresponding to an area of
the shaded section in the figure.

When the load is increased, the stack motor rotates at a
relatively low number of rotations as shown in Fig. 7(c).
Therefore,.the stack motor takes shorter time to stop when the
power supply of the stack motor is turned off after the
passage of predetermined time T from the moment the carrier
switch 150 is switched from ON to OFF. Accbrdingiy, time from
the change iﬁ-the stétéhbf the carriér switch 150 to the stbp
of the stack motor becomes TL+TL2, and a moved distance within
the aforesaid time becomes'distance-LZ (<L) corresponding to
an area of the shaded section shown in the figute.

R~ h As described above, the conventional bill processor
cannot stop the stack drum at a predetermined position when
the load on the stack motor is varied due to a change in
temperature and the like and has a disadvantage'that bill
cannot be accepted if variatioﬁs in stop position are

enormous.

DISCLOSURE OF THE INVENTION

In view of the circumstances described above, it is an



the stack moptor -with the | apse of predetermned tine, so that the tine to
be set on the tiner can be adjusted. Figs. 7(a) to 7(c) are diagrans
showi ng the nunber- of rotations of the stack notor, its feeding state, and
the states of the carrier-switch 150. As shown in Fig. 7(a), the tiner is

activat egoyBER bLECtRa' bir E&eﬁwiigbgﬁég hStBﬁEESOQﬁefEOBESN bRoBEEsoen

predetermhed tine T | neasur e e ti ower i- supply of the

stack noiRd istEbA8olilingt laelahbaewﬁtaﬁkcaﬁt 8topOa! 5RHEKS ¥ umOBRL &S I N
inertia and stops in due trnme. In this case, the stack drunms 105-1 and

105- 2 r oprédetermiiheapoeitangl ¢h taser bEsposHanget Analoadewighollte shaped
section in the figure within time TL between the switching of the carrier
swi t ch 18€ifgoa SknsorCEBramdasheingop témperattuaek detectiﬁgda time Tis
set so-that the stop.position.after the aforesaid rotation..is ..a

constant because a |l oad on the stack notor is variable dependlng on a
tenperature Taeachépeasthef afarenahdepbiecs; | thacéowapiierdof chadged in

power sup voltage and the |ike. Cenerally, the | oad decreases in a
high-tenbg %tB%%lcBﬁﬂFFFSﬁrbUP19H0F85§E§s a’stack drum by a stack

motor to accommodate bill by rotations of the stack drum,
characterized by:

position detectioﬁ meeﬁs which detects a rotation position
of the stack drum;

time measuring means which measures a time required for
the stack drum to rotate to a predetermined position on the
basis of the rotation position deteeted By the ppsition
detection means; and

power feeding time dete;mination means which determines.a
time from the rotation of.therstack drum to the predetermined -
position until termination of power feeding to the stack motor
on the basis of the time measured by the time measuring means.

The invention of claim 2 is the bill processor according

to claim 1, wherein the positioﬁ deteefion means is a carrier |
switch, and the time measuring means measures a time from the
change of the carrier switch from OFF to ON.until the change
of the carrier switch to OFF again. |

The invention of claim 3 is a method of controlling a
bill processor which rotates a stack drum by a stack motor to
accommodate bill by rotations of the stack drum, characterized

by:



in a.lowtenperature condition, and automatic vendi ng machines and the |ike
di sposed outdoors tend to be influenced by such conditions. Wen the stop
positions are largely variable due to the change in load, bill may jamin
the processor?. Wien the load is decreased, the stack notor rotates at a 5
rel atively hidatectbng dbadocheiracteasdsthoanoifnthegstack) motoer romea t he
stack notor takes longer tinme to stop when the power supply of the stack
not or i sdrivied statef ofr thhespackagetor, ppededetarmdoingne Ttimeotot he
nonment the carrier switch 150 is switched fromON to OFF. Accordingly, tine
from t hetewahpatenpernersfeeding tRethar ptackshpter Psgedoonhd&bst op of the
stack not or ed distance within the aforesaid tine is

di st ance ?TE?EE% tB?&eSSBﬁBFﬁ§r¥§taﬁsarea of the shaded section in the
Lo When 8. RPnbiab"SkoRREln Ko HRRmaRhBh. pEL EbSRrBagbr v
takes SﬁR{ifrp£b8&sé8r55880iﬁiﬂgtQS claim 3, wherein the detection of
the load characteristics.is.carried.out by detecting a
rotation position of the stack drum and measuring a time
required for the stack drum to rotate to a predetermined
position.
N .The invention of claim 5 is the-method of controlling a
| bill processor according to claim 4, wherein the detection of
the rotation position is-performed by a carrier switch and
the detection of the load characteristics is carried -out by
measuring the time from the change of the ‘carrier switch from
OFF to ON until the change of carrier switch to OFF again.
The 1nvention of claim 6 is the method of controlling a
bill-processoriaccording.to claim 5, wherein-ithe-power
feeding.to the stack motor is stopped aiter a lapse of the
feeding time determined by the feeding time determination

means from a time point when the state of the carrier switch

is changed from ON to OFF.

BRIEF DESCRIPTION OF THE DRAWINGS.
Fig. 1 is a block diagram showing the structure of a
stack motor control unit which is a part of the strncture of a
bill processor, |

Hpen

Figs. 2(a) to 2(c) are diagrams showing the number of



pomer‘suppby of--the stack motor is turned off after the passage of
predetermned tine T fromthe moment the carrier switch 150 is swtched
fromONto OFF. Accordingly, tine fromthe change in the state of the
carrier switch 150 to the stop of the stack notor becones TL+TL2, and a
noved di withi.n_the atoregaid tinme _becones di stance L2 %;L

corres po%é?%éngsaﬁfaPeg . ﬂ‘é’izgﬁad &&ss 589&8??95 R&Rei n 3Pt Hh : L#t@tﬁ‘ﬂi |
descri begdgeaho tional bill processor cannot stop the stac rum
at a preggtgré?ﬁg%ggo%??¥%ﬁ’when the |l oad on the stack notor is varied due

to a change i pibemBesg! W' 21390 chaee Lhewang Ba%184dbeadpatbaderidigle bl

cannot be accepted if variations In stop position are ehornous. DI'SCLOSURE
OF THE | yEPEEENvENpYIreY 2anghagCicronmhanaesvaets! ithed saBpver ithd S an 6

obj ect of the present invention to provide a bill processor and its
cont r ol | shackembedryhi ch can stop a stack drumat a
Fig. 4 is a side view showing a schematic structure of
the bill processor; - |
Fig. 5 is a front view of stack drum 105 viewed from the
side of étacker“107:
Figs. 6(a) to 6(g) are diagrams showing the structure and
operation of carrier switéh 150; and
Figs, 7(a) to 7(0)‘are diagrams showing the number of

rotafions of a stack motof, its feeding state, and the state

“ .

of the carrier switch ISQ (conventional).

BEST MODE FOR CARRYING'OUT.THE INVENTION
| A.biii bébcessor.and.its coﬁtrolling method to which the
. present invéntion.pertains will be described in detail with
reference to the‘accompanying'drawings.

N\ . The bill'p;ocessor éccording to the invenfion has
basically the same structure as a conventiopal bill pfocessor
except that a contfoi unit.for a sfaéklmotor'which drives a
stack drum is different. Thereforé, descriptions about the
structure other than the control unit will be 6mitted.

Fig. 1 is a block diagram showing the structure of a
stack motor control unit which is a part of the structﬁre of
the bill processor. | |

It is seen in Fig. 1 that the stack motor control unit

9



predetern1ned posi.tion in case of a change in |oad W t hout using a sensor
for measuring a tenperature, detecting a detailed position of the stack
drumor the like. ‘To achieve the aforesaid object, the invention of claiml
is a bill processor which rotates a stack drumby a stack notor to
accomodabfpbibesbiaireiali WS (elvithh )Statkot 1)) tihatraet eriimed Rwlueosition
detecti on neans which detects a rotation position of the stack drum tine
nmeasur i ngaleahatihgchnitasSyr ¢ime measurdggi uedtf 4, ahd sbiolr drumto rotate
to a predeterm ned position on the basis of the rotation position detected
by t he peentrohlest 8ct i Fhensamziezn8Wpseosorredddageritse adstate wdt imon neans
which determnes a tinme fromthe rotation of the stack drumto the

pr edet er ARFEHST pEYL LB ddsPPBede WAERADI 8n SERCBOAEIT &BEIEN§hOYMhe afdack
nmotor on the basis of the tine nmeasured by the tine .nmeasuring neans. The

i nvent i obfP®f EWSlHPESP§iPHe“BFFI4pW§é§§§GF 5&@GrGPF§nQOWBF& he wherein

t he position, detectio S IS carrier swtch, ;and _the tinme neasuring
roane R EFLET SPLHeR FBPenaotaatet bY the CRFFASr SW SeRsProh dd i v

unt il th@hChaﬂgposition. The timer value calculating unit 3
calculates time to be measured by the timer 2 on the basis of
the time, during whichwtne carrier'switch is ON, measured by
the time measuring unit 4, and the timer 2 measures the time

~ calculated by the timer value calculating unit 3. The motor
contrciler 5 drives the stack motor and stops the feeding to
the stack motor when the timer 2 has measured predetermined
cime. . o . .

A number of rotations of the stack motor is variable
depending on a state of load (magnitude), so that time, during
which the stack motcr drives to rotate the stack drum and the
state of the carrier switch is changed (rotation angie is -

~ constant regardless of the load), is also variable.

Accordingly, the time measuring unit 4 measures the time
during which the carrier switch changes its state from ON to .
OFF, and the timer value calculating unit 3 changes time set
on the timer 2 according to the measured result. Thus, the
stop position of the stack drum can be kept constant.

Figs. 2(a) to 2(c) are diagrams showing a number of
rotations of the stack motor, its feeding state, and a state
of the carrier switch.

Fig. 2(a) shows that when the motor controller 5§ starts

10



of the carrier-switch to OFF again. The invention of claim3 is a nmethod of
controlling a bill processor which rotates a stack drumby a stack motor to
accomodate bill by rotations of the stack drum characterized by: 7 '
detecting | oad characteristics of the stack notor froma driving state of

the Sta%é@fbr?é %é‘ ?eéﬁ gkninaeaff ﬂg‘e" %QaéﬁrH&EBJ:?rBE&%sf?SﬂH”% nko the

st ack not et ecte aracteristics I nvent1 on of

claim 4 dgadipeahBh hﬁét%egoa&eekhiﬁglf bi +heR! OERE SBLtAGE0HEI BHet O Claim 3,
wherein the detection of the [oad characteristics is carried.out by

det ect i nEa¥rid&f adirPEBCROSEt ERANGEA! ROkt OFK €6 UON ANOWHBASYhENgagribie
required for the stack drumto rotate to a predeterm ned position. The

I nvent i cswDicle| B nehahgedhexromt OPH 66 ON)t thé | catriebi EW Qéﬁsessmr
according to claim4, wherein the detection of

detects the change, and the time measuring unit 4 starts

measuring time. When the stack drum rotates to a

predetermined position, the output of the carrier switch

changes from ON to OFF, and the carrier SW sensor 1 detects

its change. Thus, the time measuring unit 4 terminates

.measuring of ON time Tc of the carrier switch; and the timer
~ value salculating unit 3 calculates according to the time Tc a
count tims to be set on the timer 2. The sount'time
- calculated by the timer value calculating unit 3 is wvariable
dspending on the time Tc measured by the time measuring unit
4. But, Fig. 2(a) shows the example with a standard load.
Thersfs:e, éiﬁe.T coffespsndihg fé'éﬁé sﬁsnésfé;iosd-is N
calculated. Thus, the.tiﬁerﬁz.starts.measuringfthe'time T.
Aftersthe.timefT.iszmeasured,_the.métor controller 5 stops
feeding to the stack motor, and the stack ﬁotor rotates in
inertia only and then stops in due course. In this case, a
distance (angle) that the stack drumhfotates in time TL
between the change of the output of_the.carrier switch from ON
to OFF and the stop of the stack motor becomes L corresponding -
to an area of the shaded section in-fhe;figure.

Fig. 2(b) shows that the stack motor has a small load.
It is also seen that when the motor controller 5 starts

feeding to the stack motor, the stack motor rotates, and the

stack drum rotates accordingly. Then, the output of the

11



the rotation position is perforned by a carrier switch, and the detection
of the load characteristics is carried out by neasuring the tine fromthe
change of the carrier switch fromOFF to ON until the change of carrier
switch to OFF again. The invention of claim6 is the nethod of
cont r ol | ¢ bebi swipehcehangesc €ponli OBFt @oCONL M Whenhehai &artrlilerpower
feeding to the stack notor is stopped after a | apse of the feeding tine
det er mi newtibght he ¢hedged firom OFFetoi OM{i thensansiéro8Wasenserpdi nt when
the state of the carrier switch is changed from ON to OFF. BRI EF
DESCRI PTiebecks TEEe DFhgnges. afndgthe time messuringgundtsioaitagtshe
structure of a stack notor control unit which is a part of the structure of
a bill prerReldsHRg Fi@%- 2The F&agkc?ruﬂerﬁFﬁﬁﬁanﬁosﬁoRFﬁgeFﬁ€m§Hﬁ§er of
rotations o st ack a B&g and.t he tate of a carrier
I

its fe d| statip
swi tch; PPLEEORs @R cRUEPUENBi KBS aCRFEHPE! SBHER]: 1§nshapged from
ON to OFF, then the carrier SW sensor 1 detects the change.

Thus, the time meaéuring unit 4 terminates measuring ON time

Tcl of the carriér switch, and the timer value calculating

unit 3 calculates count time fo be-sét oﬁ fhe timer 2. At

this time, time Tcl measﬁreq by the time measuring unit 4 is
~— shorter than the time Tc in the case of the standard load, and
the count time qalculated by the timer value calculating unit
3 becomes time T-tl1 which is sorter than the time T,
calculated in the case of the standard load, by tl..
Therefore, the timer 2 measures the time T-tl. When the timer
2 measureé uﬁ-td”thé“éiﬁé T-t1, thé mbtor confroller 5 stops’
feeding to the .stack motor, which then continuously rotates in
inertia only and stops: in due cdurse, Time betweéen the chaﬁge
of the output.of carrier sﬁitch from ON to OFF and the stop of
the stack motor becomes TLl. Anﬁ, a distance (angle) that the
stack drum ;ofates beﬁomes L corresponding to an.area of the’
shaded section in the figure. Therefore, the stop position of
the stack drum is the same as in the case of the standard
load. - |

Fig. 2(c) shows that the stack motor has a heavy load.
When the motor controller 5 starts feeding to the stack motor,
the stack motor rotates, and the stack drum rotates

accordingly. And the output of the carrier switch is changed

12



respeétive-partS-ranging fromthe drive to the stop of the stack notor;

Fi-g. 4 is a side view showing a schenmatic structure of the bil

processor;

Fig. 5is a front view of stack drum 105 viewed fromthe side of stacker
107; Figs. 6(a) to 6(g) are diagrans showi ng the structure and operation of

cor 1% ibhCBpEo BT fn ) gl it o eRbopiisnn e

state, n State

of rotations of a stack no

carrier gy pgh tRE gggm% s%ehso

(0] e

EST aMeBE+EORNEARRYhYE, Odhal e NVENTI ON

A. bill processor- Its control%an met hod to which™the present

i nventi ogimer ndbBarnl uP tdas@raked meadtirdng Wim.r efiBeanene @tk
acconpanyi ng drawi ngs. The bill processor according to the invention has
basi cal | rulersgatest rac auprede termdnedn poaittiohi, | lther oaepatr ofxated that a .
control unit for a stack notor which drives a stack drumis different.
Ther ef or eardderr spilitchs isbohianged Stromc ONr €00DFEr, &hdn thiee casmties Swhi t

will be omtted. Fig. 1 is a block diagramshowi ng the structure of a
sensor 1 detects the change. Thus, the time measuring unit 4

terminates measuring ON time Tc2 of the carrier switch,

and

the timer wvalue calculating unit 3 calculates count time to be

set on the timer 2. At this time, the time Tc2 measured by

the time measuring unit 4 is longer than the time Tc in

by the timer value calculating unit 3 become time T+t2,

is longer than the time T calculated in the case of the

the

case of the standard load, so that the count time calculated

which

standard load, by t2. Therefore, the timer 2 measures the

time T+t2, and when.the timer 2 measures the time T+t2,

the

motor controller 4 stops feeding fo”fhe efack mefor.. Theﬁ;

the stack motbr5continuously rotates. in inertia only -and then
stops in due course. Time between the moment the output of
the earrier switch changes from ON to OFF and the etop of the
stack'moter becomes TL2, and a distance (aﬁgle) that the stack
drum rotates becomes-ﬂ cerresponéieg £§ an-aree of.tﬁe shaded
section in the figure. Therefore, rhe stop positioh of tﬁe
stack drum becomes the same as in the case of the standard
1oed. : | “

Operations of the respective units to drive and stop the
stack motor will be described with reference to Fig. 3.

Fig. 3 is a flow qhert showing a flow of oberations of

the respective units from the drive to the stop of the stack

13



stack nmotor .control unit which is a part of the structure of the bil
processor. It is seenin Fig. 1 that the stack notor control unit 9
conprises carrier SW(switch) sensor 1, timer 2, tiner value calculating
unit 3, tinme measuring unit 4, and notor controller 5. The carrier SW
sensor 1 detects a state of a carrier switch disposed within a stack drum
(not sho®A¥OTand the tine measuring unit 4 measures time during which the

' | d d by th ' SW. i,s in the ON
E?QH?Lﬁ“ﬁé&%?%&?&%%iﬂgm‘ g B ?éssgrciﬁﬁiﬁée% e to be measur ed

h | he basi ' ' ' . rrl wi,tch is
o' moastFanefotinl"Fo & pEelaroti el poll i, [Hh L c° pEceR1cd el

time cal gyhated PutbpeshiyEansakiue %E&&” gbhRgodlel & _st‘a%sﬂ%.%rding

controller 5 drives The stack.notor and stops the feeding to the stack

motor whed the EtEBk moftdt TRy 69 )R eHpkdr EhBedebdiBg to the stack
motor-is started, the stack motor is driven to. rotate the
stack drum, and the carrier switch is switched'from OFF to ON.
The carrier SW sensor 1 detects a state of the carrier switch
(step 53), and when the carrier switch is switched from OFF to
ON (YES in step 53), the time measuring unit 4 starts
measuring (step 54). Subsequently, tﬁe carrier SW sensor 1
waits until the carrier switch is switched from ON to OFF (NO
in step 55). And, when the carrier switch is switched from ON
to OFF (YES in step 55),lthe time measuring unit 4 terminates
measuring (step 56).

“ Théh, thé-%iméflvélﬁé.Ealcula%iﬁgnunit 3:caléuiéteé'couht.
time to be set on the-timer 2 on the basis of the measured:
result of the time measuring ﬁhit 4 (step 57) and sets the
calculéted time on the timer 2 (step 58). Subsequently, when

N the timer 2 measures up to the éet time (NO in step 59), the

" motor contfollér 5 is.adviéedufﬁé"tiﬁé up (YéSLin step 59).
After receiving the time up notice, the motor controller 5
stops feeding to the stack motor (step 60), and fhe bill |
receptibn proéessing is terminaféé (éfep él).-'

The timer value to be set on the timer 2 is calculated as

occasion demands but may be kept as a plurality of values in a
table and selected from the table according to the time

measured by the time measuriﬁg unit 4.

14



A nunber of .rot-ations of the stack notor is variable depending on a state
of load (magnitude), so that tine, during which the stack notor drives to
rotate the stack drumand the state of the carrier switch i s changed
(rotation angle is constant regardl ess of the load), is also variable.

Carrier oui t chichanoeubBRIHEnY adRbE B ABUEE Y THS bORT<EER.B% HRR" '
cal cul at ) pgokiud GESNGETeLETR 55! cAB LHECtEITEy2:AR00" $oadakd | Mhen

measured result. Thus, e stop pOsition o stack drum can Be kept

const antth&i gésitfen be 2he) skeekdaatmaie sheurAtedynagbeetel ratations of
the stack notor, its feeding state, and a state of the carrier switch. Fig.

2(a) shoawothetr wbeactlicenhboingoahr ehtoded stathé 10ke, thedpbgitdchhe .
stack nmotor, the stack notor rotates, and the stack drum rotates
accor di ngb ystdpebhet htackt drumotahhbecaonteoliedt bix thecbamgedefthod &@sF t o
ON. When the carrier ' :

in the. above embodiment because the stack motor continuously

rotates in inertia after the termination of feeding.

INl.)USTRlIA-L. A_;PLI;CABI LI.TY

The present invention is a bill processor and its
controlliﬁg method which measures a time reqUirgd for the
stack drum to rotate to a-predeterﬁiﬁéd pésitidn and
calculates a time for stopping the stack motor according to
the measured time.. According to this structure, the stack
drum can-be stopped at the predetermined position even when a
load fluctuates due to an environmental change such as a
temperature or the like or increase-in.the number of

accommodated bill. .

15



switch is changed from OFF to ON, the carrier SWsensor 1 detects the
change, and the tine neasuring unit 4 starts neasuring tinme. Wen the stack
drumrotates to a predeterm ned position, the output of the carrier switch
changes fromON to OFF, and the carrier SWsensor 1 detects its change.
Thus, the tine nmeasuring unit 4 tern%§$§ﬁ$_neasuring of ONtime Tc of the
carrier switch, and the tiner val ue ating unit 3 cal culates according

to the tyne chﬁéifpgbcéggﬁri%hﬁ%h§?%t%%e§hﬁ_Ekgﬁk arumhsgfgu%ggghgfng on

cal cul ated by t mer val ue calculating unit I's variabl e

the ti memd€ofeasUaBEMICHRR ! bIE 1TBYS ¥oitAE1HAL! of: tHE! sthk dziu), Shows the
exanple with a standard | oad. Therefore, tine. T corresponding to 'the

st andar dch&fdctérgakdubgted. Thus, the tiner 2. starts. neasuring.the tinme
T. After the.tinme:T is.nmeasured, the notor controller 5 stops feeding to
the stack nopositiorn Gbeestdok mebas whighedetactseat iratagliynapdsiRdodnst ops
in due course. In.this case, a distance (angle) that the stack drumrotates
in tinme g€ theéwstackhdromange of the output of the carrier switch from ON
to OFF and the stop of the stack mptor becones L corresponding to an area
of the shadetimecmeaguringhmebnguwbich measures a time required for

the stack drum to rotate to a predetermined position on the
basis of the rotation positibn detected by the position
detection means; and

power feeding time determiﬁation-means which determines a
time from the rotation of the stack drum to thé predetermined
position until termination of power feeding to the stack motor

on the basis of the time measured by the time measuring means.

2. The bill processor.accofding to claim 1, wherein the
pdsitiéntdeéeétion?meansmis-a.dérrier switch,. and the time .
measuring means.measuﬁes:a time froﬁ.tﬁe change of. the. carrier:
switch from OFF to ON until the change of the carrier switch

\ to OFF again.

3. A méfhod of contfoliiﬁg.é bililprédessof which rotates.a
stack drum by a stack motor to accommodate biil by rotations
of the stack‘drum, characterized by:

detecting load characteristics of the stack motor from a
driving state of the stéck motor, and determining a time to
terminate power feeding to the stack motor based on the

detected load characteristics.

* c L ] S *



Fig. .2(b) shows ‘that the stack notor has a small load. It is also seen that
when the notor controller 5 starts feeding to the stack notor, the stack
notor rotates, and the stack drumrotates accordingly. Then, the output of
t he carrier switch changes from OFF to ON. Wien the carrier switch is
changed from OFF to ON, the carrier SWsensor 1 detects the change, and the
time neasuring unit 4 starts neasuring tine. The stack drumrotates to a

pr edet er 4i nedh@ométhed, o#neohiteo2lingt a0bilhepeates8brs dbekdifgthanged
fromONto OFF, then the carrier SWsensor 1 detects the change.” Thus, the

ti me neaslaimg3lnwhefetar theadetetrasnr bigthd Lose Ehbrattbhestacs ek
swtch, and the tiner value calculating unit 3 calculates count tinme to.be
set on t¢erriedro@t By deitecting, at rotatdibnnpasitédnbyft bhet srackedzum Ng
unit 4 is shorter than the tine Tc in the case of the standard | oad, and

t he courdndmeaguringatetiing requiredr foul thecatsckadrny toi rofaltec awmes
time T-tl which is sorter than the time T, calculated in the case of the

st andar ¢® | BE@dep§rpined- position.

5. The method of controlling a bill processor according to
claim 4, wherein the detection of the rotation position is
performed by a carrier switch, and thé detection.of the load
characteristics is carried out by’measuring'the time fiom the
change of the carrier switch from OFF to ON until the change

of carrier switch to OFF again.

6. The method. of controlling a bill processoi according to
claim 5, wherein the . power feeding fo the stack motﬁr is

stopped after a lapse: of. the féeding time determined by the
feeding time-determination:meanssfrom;a time pointrwhen:the

state of the carrier switch is changed from ON to OFF.
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Therefore, 'the ‘tiner 2 measures the tinme T-tl. Wien the tinmer 2 neasures up
to the tinme T-tl, the notor controller 5 stops feeding to the..stack-notor,
whi‘ch t hen contlnuously rotates in inertia only and stops%in due course.

Ti me between the change of the output of carrier switch fromON to OFF and
the stop of the stack motor becones pHghpxtid, a distance (angle) that the
stack drumrotates becones L corresponding to an area of the shaded section

in the figurea dhgrebersw béas5&0@190§bbbgﬁieésthﬁesges%eda%ﬁh!%a&E&e&a”E
as in the case of the standard: Fig. 2(c) shows that the stack notor

has a heswitdhathtdBescked mtﬁr aCQl&bbFﬂ aeﬁm,fp at 8iiné MmeaduRdngOuig St ack
notor, the stack notor rotates, and the stack drumrotates accordingly. And
t he outp04)cmeabnrearthertimbttthﬁ gbanghd dBack 8ram EbFrbeta®ty tdhen the
carrier switch is changed fromOFF to ON, the carrier SWsensor 1 detects
t he charpresdetermimedi pesitionr aogonding4tet thesresaitr ofigthene. \Wen t he

st ack
recognition, a timer value calculating unit (3) calculates the

time taken to stop the stack motor based on the time measured.

18



drumrotates to-a predeterm ned position, the output of the carrier swtch
i.s changed fromON to OFF, and the carrier SWsensor 1 detects the change.
Thus, the tinme neasuring unit 4 term nates nmeasuring ON tine Tc2 of the
carrier switch, and the tinmer value calculating unit 3 cal cul ates count
time to be set on the tinmer 2. At this tine, the time Tc2. neasured by the
time neasuring unit 4 is longer than the tinme Tc in the case of the
standard | oad, so that the count tinme cal culated by the tiner val ue
calculating unit 3 beconme time T+t2, which is longer than the time T
calculated in the case OL the standard | oad,,by. t2. Therefore, _.the tinmer 2
measures the time T+t measures the ti §+t2, t he
notor controller 4 steps feeding to the ack nmotor. Then, t stack notor
——herti st ops i Ti me

bet ween t he e_ogut he carrier $w tch chang om to OFF
and the stop m&%}@t §@k CoMgyMER-2. ' tanﬁar({%agl ) that
the stack drum r oSENSSR beq orrespondi ng to an qr EBNTROLL haded

section in th¢ figure.  There the stop ppsition ¢f the stack|drum

becones the sane as in the cage of the Ttandard | oad.

. 3
TIMER VALUE |,

CALCULAT ING
UNIT

| TIE |
| HEASURING
UNIT

FlG. 1



(perations. of the respective units to drive and stop the stack nmotor will
he described with reference to Fig. 3. Fig. 3 is a flow chart showing a
flow of operations of the respective units fromthe drive to the stop of

t he stack 13 nmotor. Bill inserted through a bill insertion slot is
transferred to a predeterm ned position, and its procéessing is started
(step 51), and the notor controller 5 starts feeding to the stack notor
(step 52). When the feeding to the stack notor is started, the stack notor
is driven to.rotate the stack drum and the carrier switch is switched from
OFF to ON. The carrier SWsensor 1 detects a state of the carrier swtch

(step 53), and Jhgn tlhe c: rpier swifch id swifqched fromlQFEF 4o, ONJ(YES in
step 53), the tij® &Surif unit 4|SFaryE€Enedswmring (s 54 =
Subsequently, tHé carfrTer |SWsensor | waijts ugfTl the c4d/Tied Swi{ch is
switchedfromglto F (NOin step]55). JAnd, [when thefarri ¢r wiﬁtchis
switched from '
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to OFF (YES in.step 55), the time neasuring unit 4 terninates neasuring
(step 56). Then, the tinmer value calculating-.unit 3 calculates count tine
to be set on the-tinmer 2 on the basis of the neasured result of the tine
measuring unit 4 (step 57) and sets the calculated tine on the tinmer 2
(step 58). Subsequently, when the tinmer 2 neasures up to the set time (NO
in step 59), the notor controller 5 is advised the time up (YES in step
59). After receiving the time up notice, the notor controller 5 stops
feeding to the stack notor (step 60), and the bl|5 reception processing is
termnated (step 61). The timer v ﬁ; the tinmer 2 is

cal cul at ed as occasi on denands but ma.))§ B kep as a plurality of values in
a table and selected.fromthe tableaccqrdaing to the tinme neasured by the

time measuring unit 4. 14 | n t ﬁiibeed above, the
position of the stack drum was cetggﬁ@dmgﬁbﬁﬁ% dar¥ier switch. Besides,
when SUPPL.

CARRIER SW ON?
TYES
54

START OF TINE | ~_/
MEASUR ING

CARRIER SW OFF?
YES

END TIME MEASURINGI ™

L 57
CALCULATION OF |~/
TIME VALUE

1 58
SETTING OF TIMER /™

95

99

"°

YES

STOP OF POWER
SUPPLY

FIG. 3

60




the position ofrthe stack drumis accurately detected in another structure
havi ng an encoder or the like, the position to stop the stack drum can be
controlled by the same nethod as in the above enbodi nent because the stack
notor continuously rotates in inertia after the term nation, of feeding.
| NDUSTRI AL APPLI CABI LI TY The present invention is a bill processor and its
controlling nmethod which neasures a tine required for the stack drumto
rotate to a predeterm ned position and calculates a time for stopping the
stack nmot.or according to the measured time. According to this structure,
the stack drum can be stopped at the predeterm ned position even when a

| oad fluctuates due to an environnent al h such a t enperature or
e bm?';@s AAMS 1 A

the |ikeor increase in the nunber of acg
St didmS T aC K

/

bill processor whi-ch rotates ap
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notor to acconmopdate bill by rotations of the stack drum characterized by:
pesition detection neans which detects a rotation position of the stack
drum tinme neasuring nmeans which neasures a tine required for the stack
drumto rotate to a predeterm ned position on the. basis of the rotation
position detected by the position detection neans; and power feeding tine
determ nati on neans which determnes a tine fromthe rotation of the stack
drumto the predeterm ned position until term nation of power feeding to
the stack notor on the basis of the tine nmeasured by the tine measuring
means. 2. The bill prgce$sor.according to claim1, wheyeiQ the position
detection: nmeans... is a tarrier switch,- and the tine nmea%uring neans
.measures: a tine fromdiﬁgzyange of the carrier-,sw@;ﬂ;;yonTCFF to ON
until the change of the Tiejomyi tch to OFF again. 3—7A mpphad of
controlling a bill processor Zflch rotates a stack drun1by§f stack notor to

accommodate bill by rotatfons/of the stack drum characterized by:
of the stack mntor froma

detecting | oad cha+ac nriefi?

il
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driving state of the stack notor, and determining a time to ternminate power
feeding to the stack notor based on the detected | oad characteristics. 16
4. The nethod of controlling a bill processor according to claim3, wherein
the detection of the load characteristics is carried out by detecting a
rotation position of the stack drumand nmeasuring a tine required for the
stack drumto rotate to a predeterm ned-position. 5. The nethod of
controlling a bill processor according to claim4, wherein the detection of
the rotation position is performed by a carrier switch, and the detection
of the | oad characteristics is carried out by neasuring the tine fromthe
change of the carrier smﬁ h fromOFF to ON u dl t he change of rier
switch to OFF again. 6. nmet hod of coptr g a bill proce
according to claim5, whésein the power to thgsgtaC~
. erm ne y t

st opped after?%az- 'the feed|
151
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feeding time deternmi nation neans froma tinme point when:the state of the

carrier switchis changed from ON to OFF.
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