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DETEKTESANAI

@ Kopsavilkums: Optiski jutiga ierice veértigu
dokumentu vai vértspapiru 64 daudzveidigu optisko ipasibu
detektésanai ietver pirmo un otro optronu 5 un 6 vai 9 un 10, kas
novietoti vadidanai dokumenta 64 paredzéta parvietoSanas cela 13
tuvuma ta pretdjas pusés, pie kam katram pirmajam un otrajam
optronam 5 un 6 vai 9 un 10 ir gaismu emitéjoss elements 20, 22,
30, 32 gaismas emisijai un gaismu uztveroSs elements 21, 23,
31, 33, lai selektivi uztvertu gaismu no gaismu emitéjosa elementa
2014, lai katrs gaismu uztveroSais elements 21, 23, 31, 33 varétu
uztvert gaismas, kas iziet cauri vai tiek atstarots no dokumenta
64, un tada veida detektétu ta daudzveidigas optiskas Ipasibas.
Tada veida jutiga optiskas zondéSanas ierice lauj iegit vairakus
optiska skengjuma attelus, izmantojot mazaku gaismu uztvero$o un
emitéjoso elementu skaitu un rezultata paaugstinot vértigo dokumentu
un vértspapiru derigumanovértésanas precizitati. Pielietojot vairakus
dazadu vilnu garumu gaismas starus, ar ko tiek apstaroti vértspapiru
noteikts laukums vai skenéjuma linija, ir iespéjams atskirt dazadu
krasu optiskos ziméjumus. Pie tam tikai nedaudzu gaismu emitéjo5o
un uztvercSo elementuizmanto3ana |auj pazeminatierices izmaksas.

OPTISKAS ZONDESANAS IERICE VERTIGU DOKUMENTU OPTISKO IPASIBU
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Izgudrojuma formula

1. Optiskas zondéSanas ierice vértigu dokumentu optisko ipasibu
detektéSanai, kas sastav no pirma un otra optrona (5 un 6 vai 9 un 10),
kas novietoti vértiga dokumenta (64) vadiSanai paredzéta parvietoSanas cela
(13) tuvuma un ta pretéjas pusés, pie kam pirmajam un otrajam optronam (5
un 6 vai 9 un 10) ir gaismu emitéjoss elements (20, 22, 30, 32) gaismas
emisijai un gaismu uztveross elements (21, 23, 31, 33) gaismu emitéjosa
elementa (20, 22, 30, 32) tuvuma, lai selektivi uztvertu gaismu no gaismu
emitéjosa elementa (20, 22, 30, 32).

2. Optiskas zondésanas ierice péc 1. punkta, kur pirmais optrons (5 vai
9) sastav no pirma gaismu emitéjo§a elementa (20 vai 30) pirma gaismas
stara emisijai ar pirmo vilna garumu un pirma gaismu uztvero8a elementa
(21 vai 31), izvietota netalu no minéta pirma gaismu emitéjo$a elementa
(20 vai 30);

-minétais otrais optrons (6 vai 10) sastav no otra gaismu emitéjosa
elementa (22 vai 32), kas emité otro gaismas staru ar otro vilnu garumu, kas
atSkiras no pirma gaismu emitéjosa elementa (20 vai 30) emitéta pirma
vijpa garuma, un otrd gaismu uztvero$a elementa (23 vai 33), izvietota
netalu no minéta otra gaismu emitéjo$a elementa (22 vai 32);

-pirmais gaismu uztverosais elements (21 vai 31) spéj uztvert pirmo
gaismas staru, kas ir atstarots no vértigd dokumenta (64), un otro gaismas
staru, kas ir izgajis cauri vértigajam dokumentam (64) un emitéts no otra
gaismu emitéjosa elementa (22 vai 32);

-otrais gaismu uztveroSais elements (23 vai 33) sp€j uztvert otro
gaismas staru, kas ir atstarots no vértigd dokumenta (64), un pirmo
gaismas staru, kas ir izgajis cauri vértigajam dokumentam (64) un emitéts
no pirma gaismu emitéjosa elementa (20 vai 30).

3. Optiskas zondéSanas ierice péc 2. punkta, kur viens no pirma
un otra gaismas stara ir infrasarkanas gaismu stars, un otrs no pirma un
otrda gaismas stara ir ar vilna garumu, kas ir atdkirigs no infrasarkanas
gaismas stara vijna garuma.

4. Optiskas zondéSanas ierice péc 3. punkta, kur pirmais un otrais
gaismas stars ir nemts no rindas: sarkans, zal§, dzeltens, zils un
ultraviolets.

5. Optiskas zondéS$anas ierice péc jebkura no iepriek$éjiem punktiem,
kura pirmais gaismu emitéjosais elements (20 vai 30) ir novietots pretéja pusé
pirmajam gaismu uztvero$ajam elementam (21 vai 31) Skérsam veértiga
dokumenta (64) parvieto§anas virzienam, uz vienas linijas ar otro gaismu
uztvero$o elementu (23 vai 33) parvietoSanas cela (13) otra pusé; un
otrais gaismu emitéjosais elements (22 vai 32) ir novietots pretéja pusé
otrajam gaismu uztveroSajam elementam (23 vai 33) $kérsam veértiga
dokumenta (64) parvietoSanas virzienam, uz vienas linijas ar pirmo gaismu
uztvero$o elementu (21 vai 31) parvietoSanas cela otra pusé (13).

6. Optiskas zondéSanas ierice péc 2. punkta, kura minétais pirmais
un otrais gaismu emitéjosais elements (20 vai 30, 22 vai 82) tiek ieslégts



savstarpéji atSkirigos laika briZzos, lai novérstu vienlaicigu pirma un otra
gaismas stara uztverSanu ar pirmo un otro gaismu uztvero$o elementu (21
vai 31, 23 vai 33).

7. Optiskas zondésanas ierice péc 1. punkta, kura pirmais optrons (5
vai 9) ir izvietots vertikali attalinati no otra optrona (6 vai 10) parvietosanas
cela otra pusé (13).

8. Optiskas zondésanas ierice vértigu dokumentu optisko Tpasibu
detektésanai, kas sastav no pirmas un otras Cetrdaligas kopas, izvietotas
gar vértiga dokumenta (64) vadiSanai paredzéto parvieto$anas celu (13)
ta virspusé un apakspusé, pie kam

-minétd pirma cetru elementu kopa, kas sastdv no pirma un otra
optrona (5 un 6), ir novietota parvieto8anas cela (13) tuvuma ta pretéjas
puseés, un

-minéta otra Cetru elementu kopa, kas sastav no tre$a un
ceturta optrona (9 un 10), ir novietota parvietoSanas cela (13) tuvuma ta
pretéjas puses,

-katrs no optroniema (5,6,9,10), kas minéti kd pirmais, otrais, tresais,
ceturtais, satur gaismu emit&josu elementu (20, 22, 30, 32) gaismas emisijai,
un gaismu uztverosu elementu (21, 23, 31, 33) selektivai gaismas uztver§anai
no gaismu emitéjoda elementa (20, 22, 30, 32), kas ir atstarota vai izgajusi
cauri vértigajam dokumentam (64).

9. Optiskas zondéSanas ierice péc 8. punkta, kur pirmais un
tresais optrons (5 un 9) ir izvietoti vertikali atstatu no un uz vienas linijas,
attiecigi, ar otro un ceturto optronu (6 un 10).

10. Optiskas zondé&sanas ierice péc 8. vai 9. punkta, kur minétais
pirmais optrons (5) sastav no pirma gaismu emitéjo$a elementa (20), kas
emité pirmo gaismas staru, un pirma gaismu uztvero$a elementa (21)
netalu no minéta pirma gaismu emitéjosa elementa (20);

-minétais otrais optrons (6) sastav no otra gaismu emitéjosa elementa
(22), kas emité otro gaismas staru ar vilpa garumu, kas at$kiras no pirma
gaismas stara vilna garuma, un otrad gaismu uztvero$a elementa (23) netalu
no minéta otra gaismu emitéjos$a elementa (22);

-pirmais gaismu uztveroSais elements (21) spéj uztvert pirmo
gaismas staru, kas ir atstarots no vértigd dokumenta (64) un otro
gaismas staru, kas izgajis cauri vértigajam dokumentam (64);

-otrais gaismu uztverosSais elements (23) spéj uztvert otro gaismas staru,
kas ir atstarots no vértiga dokumenta (64) un pirmo gaismas staru, kas ir
izgajis cauri vértigajam dokumentam (64),

-minétais treSais optrons (9) sastdv no tre$ad gaismu emitgjo
elementa (30), kas emité treSo gaismas staru un tre§d gaismu uztvero
elementa (31) netalu to tre§a gaismu emitéjosa elementa (30),

-minétais ceturtais optrons (10) sastdv no ceturtd gaismu emit&josa
elementa (32), kas emité ceturto gaismas staru ar vijna garumu, kas atkiras
no tresa gaismas stara vilna garuma, un ceturta gaismu uztvero$a elementa
(33) netalu no ceturtad gaismu emitéjos$a elementa (32),

-tresais gaismu uztverosSais elements (31) sp&j uztvert tre§o gaismas
staru, kas ir atstarots no vértigd dokumenta (64) un ceturto gaismas staru,
kas izgajis cauri vértigajam dokumentam (64),
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-ceturtais gaismu uztveroSais elements (33) spé& uztvert ceturto
gaismas staru, kas ir atstarots no vértiga dokumenta (64) un treSo gaismas
staru, kas ir izgajis cauri vértigajam dokumentam (64).

11. Optiskds zondésSanas ierice vétigu dokumentu optisko 1pasibu
detektéSanai, kas sastav no trisdajigas elementu kopas, kas ir novietota
vértiga dokumenta (64) vadi$anai paredzétd parvietoSanas cela (13)
tuvuma, pie kam

-trisdajigd elementu kopa sastav no diviem gaismu emitéjosSiem
elementiem, kas emité pirmo un otro gaismas staru, kuru vilnpu garumi atSkiras
viens no otra, un gaismu uztvero$a elementa pirma un otra gaismas stara
uztverSanai, kas ir atstaroti no vértigd dokumenta (64) dazados laika brizos, un
korpusa (91) gaismu emitéjoSo elementu un gaismu uztvero$a elementa
ievietoSanai fiksétos stavok|os.

12. Optiskas zondéSanas ierice péc 11. punkta, kurd gaismu
emitéjosie elementi ir novietoti gaismu uztvero$ajam elementam pretéja pusé
uz vienas linijas.

13. Optiskds zondéSanas ierice péc 11. punkta, kurd gaismu
emitéjoSie elementi un gaismu uztveroSais elements ir novietoti plaknes
trisstira virsotnés.

14. Optiskas zondéSanas ierice vértigu dokumentu optisko Tpasibu
detektéSanai, kas sastav no pirmas un otras triselementu kopas, kas ir
novietotas vértigd dokumenta (64) vadiSanai paredzéta parvietoSanas
cela (13) pretéjas puses, pie kam

-katra trisdaliga elementu kopa, kas minéta ka pirma un otra, ietver vismaz
gaismu emitéjoSu elementu, kas emité gaismu, un vismaz gaismu uztvero$u
elementu gaismas stara uztverSanai, kas emitéts no gaismu emitéjosa
elementa un atstarots no vértiga dokumenta (64) vai izgajis tam cauri.

15. Optiskas zondésanas ierice péc 14. punkta, kur viena no pirmas un
otras trisdajigas elementu kopas satur pirmo un otro gaismu emit&joso
elementu, kas emité pirmo un otro gaismas staru, un pirmo gaismu uztvero$o
elementu netalu no pirma un otra gaismu emitéjosa elementa,
kur katra no pirmas un otras trisdaligas elementu kopas satur tre$o gaismu
emitéjosSo elementu, kas emité treSo gaismas staru, un otro un treSo gaismu
uztveroso elementu netalu no tre$a gaismu emitéjosa elementa.

16. Optiskas zondé3anas ierice péc 15. punkta, kur pirmais gaismu
uztveroSais elements uztver pirmo un otro gaismas staru, kas atstarots no
vértiga dokumenta (64), un treSo gaismas staru, kas izgdjis cauri vértigajam
dokumentam (64),

-otrais gaismu uztvero$ais elements uztver pirmo gaismas staru, kas
izgajis cauri vértigajam dokumentam (64) un tre$o gaismas staru, kas
atstarots no vértigd dokumenta (64),

-treSais gaismu uztvero$ais elements uztver otro gaismas staru, kas
izgajis cauri vértigajam dokumentam (64), un treSo gaismas staru, kas
atstarots no vértigd dokumenta (64).

17. Optiskds zondésanas ierice péc 15. punkta, kurd vismaz viens no



pirma, otrad un tre$a gaismu emitéjosa elementa emité infrasarkanas gaismu
staru.

18. Optiskas zondésanas ierice péc 15. punkta, kura pirmais, otrais un
treSais gaismu emitéjosais elements tiek ieslégts dazados laika briZos.

19. Optiska@s zondésanas ierice péc 15. punkta, kura pirmais, otrais un
treSais gaismu emitéjosais elements emité, attiecigi, pirmo, otro un treso
gaismas staru ar at$kirigiem vilnu garumiem.

20. Optiskas zondésanas ierice vértigu dokumentu optisko Tpasibu
detektésanai, kas sastdv no pirma un otra optrona (5 vai 9, 6 vai 10), kas
novietoti vértigd dokumenta (64) vadiSanai paredzéta parvieto$anas cela (13)
tuvuma ta pretéjas pusés, pie kam

-minétais pirmais optrons (5 vai 9) sastav no pirma gaismu emit&josa
elementa (20 vai 30), kas emité pirmo gaismas staru ar pirmo vilna garumu,
un pirma gaismu uztveroda elementa (21 vai 31) netalu no minéta pirma gaismu
emitéjosa elementa (20 vai 30);

-minétais otrais optrons (6 vai 10) sastav no otrd gaismu emitéjosa
elementa (22 vai 32), kas emité otro gaismas staru ar otro vilpa garumu, kas
atSkiras no pirma vijpa garuma, un otra gaismu uztvero$a elementa (23 vai 33)
netalu no minéta otra gaismu emitéjosa elementa (22 vai 32);

-pirmais gaismu emitéjoSais elements (20 vai 30) ir novietots piemérota
stavoklt pret pirmo gaismu uztvero$o elementu (21 vai 31) §kérsam vértiga
dokumenta (64) parvietoSanas virzienam uz vienas linijas ar otro gaismu
uztvero$o elementu (23 vai 33) parvieto$anas cela otra pusé (13);

-otrais gaismu emitéjoSais elements (22 vai 32) ir novietots piemérota
stavokll pret otro gaismu uztvero$o elementu (23 vai 33) $kérsam vértiga
dokumenta (64) parvietoSanas virzienam uz vienas linijas ar pirmo gaismu
uztveroso elementu (21 vai 31) parvietoSanas cela otra pusé (13);

-pirmais gaismu uztveroSais elements (21 vai 31) uztver pirmo
gaismas staru, kas ir atstarots no vértiga dokumenta (64) un emitéts no
pirma gaismas staru emitéjo$a elementa (20 vai 30) un otro gaismas staru,
kas izgajis cauri vértigajam dokumentam (64) un emitéts no otrd gaismu
emit&josa elementa (22 vai 32);

-otrais gaismu uztvero$ais elements (23 vai 33) uztver otro gaismas
staru, kas atstarots no vértiga dokumenta (64) un emitéts no otra gaismu
emitéjosa elementa (22 vai 32) un pirmo gaismas staru, kas izgajis cauri
vértigajam dokumentam (64) un emitéts no pirma gaismu emitéjosa
elementa (20 vai 30);

-viens no stariem, kas minéti ka pirmais un otrais gaismas stars, ir
infrasarkands gaismas stars, un otrs no stariem, kas minéts ka pirmais un
otrais gaismas stars, ir ar vijpa garumu, kas ir atskirigs no infrasarkanas
gaismas stara vilna garuma; un

-pirmais un otrais gaismu emit&jodais elements (20 vai 30, 22 vai 32)
tiek ieslégts savstarpéji atSkirigos laika brizos.

21. Optiskas zondésanas ierice vértigu dokumentu optisko Tpasibu
detektéSanai, kas sastav no pirmas un otrds &etru elementu kopas, kas
izvietotas garenvirziend virs un zem vértigd dokumenta (64) vadi$anai
paredzéta parvietosanas cela (13), pie kam

-minéta pirma Eetru elementu kopa sastav no pirma un otra optrona (5
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un 6), kas novietoti parvietosanas cela (13) tuvuma ta pretéjas puses;

-minéta otra ¢etru elementu kopa sastav no tresa un ceturta
optrona (9 un 10), kas novietoti parvietoSanas cela (13) tuvuma ta pretéjas
Pusés;

-pirmais un tresais optrons (6 un 9) ir izvietoti vertikali atstatu no un uz
vienas linijas, attiecigi, ar otro un ceturto optronu (6 un 10);

-pirmais optrons (5) sastav no pirma gaismu emitéjosa elementa (20), kas
emité pirmo gaismas staru, un pirma gaismu uztvero$a elementa (21) netalu no
minéta pirma gaismu emitéjosa elementa (20);

-otrais optrons (6) sastav no otra gaismu emitéjo$a elementa (22), kas emité
otro gaismas staru ar vijpa garumu, kas atSkiras no pirma gaismas stara vijna
garuma, un otra gaismu uztvero$a elementa (23) netalu no minéta otra gaismu
emitéjosa elementa (22);

-treSais optrons (9) sastav no tre$a gaismu emitéjos$a elementa (30), kas
emité treSo gaismas staru, un tre§ad gaismu uztvero$a elementa (31) netalu
no tre$a gaismu emitéjosa elementa (30);

-ceturtais optrons (10) sastav no ceturtd gaismu emitéjosa elementa (32),
kas emité ceturto gaismas staru ar vilna garumu, kas atSkiras no tre$a gaismas
stara vilna garuma, un ceturtd gaismu uztvero$a elementa (33) netalu no ceturta
gaismu emitéjosa elementa (32);

-pirmais gaismu uztvero$ais elements (21) uztver pirmo gaismas staru, kas
ir atstarots no vértiga dokumenta (64) un emitéts no pirma gaismu emitéjosa
elementa (20), un otro gaismas staru, kas izgajis cauri vértigajam
dokumentam (64) un emitéts no otra gaismu emitéjosa elementa (22),

-otrais gaismu uztveros$ais elements (23) uztver otro gaismas staru, kas
atstarots no vértiga dokumenta (64) un emitéts no otra gaismu emitéjosa
elementa (22), un pirmo gaismas staru, kas izgajis cauri vértigajam dokumentam
(64) un emitéts no pirma gaismu emitéjosa elementa (20);

-treSais gaismu uztveros$ais elements (31) uztver treSo gaismas staru, kas
ir atstarots no vértigd dokumenta (64) un emitéts no tre§a gaismu emit&osa
elementa (30) un ceturto gaismas staru, kas izgajis cauri vértigajam dokumentam
(64) un emitéts no ceturtra gaismu emit&josa elementa (32);

-ceturtais gaismu uztvero$ais elements (33) uztver ceturto gaismas
staru, kas ir atstarots no vértigd dokumenta (64) un emitéts no ceturta gaismu
emitéjosa elementa (32) un treSo gaismas staru, kas izgajis cauri vértigajam
dokumentam (64) un emitéts no tre$a gaismu emit&josa elementa (30);

-viens no gaismas stariem, kas minéti kd& pirmais un otrais un viens no
gaismas stariem, kas minéti ka treSais un ceturtais, ir infrasarkanas gaismas stars,
un otrs no gaismas stariem, kas minéti ka pirmais un otrais, un otrs no gaismas
stariem, kas minéti ka tresais un ceturtais, ir ar atSkirigu vilpa garumu neka
infrasarkanas gaismas staram;

pirmais un otrais gaismu emitéjosais elements (20, 22) tiek ieslégti
dazados laika brizos;

-treSais un ceturtais gaismu emitéjosais elements (30, 32) tiek ieslégti
dazados laika brizos.

22. Optiskas zondésanas ierice péc 21. punkta, kura otrais gaismas
stars no minétajiem pirma un otrd gaismas stara ir ar atskirigu vijna garumu
neka treSajam un ceturtajam staram.

23. Optiskas zondésanas ierice vértigu dokumentu optisko Tpasibu
detektéSanai, kas sastav no pirmas un otras trisdaligas detalu kopas, kas



izvietotas garenvirziena virs un zem vértiga dokumenta (64) vadi$anai
paredzéta parvietoSanas cela (13, pie kam

-viena no trisdafigo elementu kopam, kas minétas k& pirma un otra, ietver
pirmo un otro gaismu emit&joso elementu (24 vai 34), kas emité pirmo un otro
gaismas staru, un pirmo gaismu uztvero$o elementu (25 vai 35) netalu no pirma
un otra gaismu emitéjosa elementa (24 vai 34);

-otra no trisdafigo elementu kopam, kas minétas ka pirma un otra, ietver
treSo gaismu emitéjoSo elementu (26 vai 36), kas emité tre§o gaismas staru, un
otro un treso gaismu uztveroSo elementu (27 vai 37) netalu no tre$a gaismu
emitéjosa elementa (26 vai 36);

-pirmais gaismu uztvero$ais elements (25 vai 35) uztver pirmo un otro
gaismas staru, kas ir atstarots no vértiga dokumenta (64) un emitéts no
pirma un otrd gaismu emit&jo$a elementa (24 vai 34), un tre$o gaismas
staru, kas izgajis cauri vértigajam dokumentam (64) un emitéts no tre$a
gaismu emitéjosa elementa (26 vai 36);

-otrais gaismu uztvero$ais elements (27 vai 37) uztver tre$o gaismas
staru, kas ir atstarots no vértigd dokumenta (64) un emitéts no tre$a gaismu
emitéjosa elementa (26 vai 36), un pirmo gaismas staru, kas izgajis cauri
vértigajam dokumentam (64) un emitéts no pirma gaismu emitéjosa elementa
(24 vai 34);

-treSais gaismu uztveroSais elements (27 vai 37) uztver tre$o gaismas
staru, kas ir atstarots no vértigd dokumenta (64) un emitéts no tre§a gaismu
emitéjosa elementa (26 vai 36), un otro gaismas staru, kas izgajis cauri
vértigajam dokumentam (64) un emitéts no otra gaismu emitgjosa elementa
(24 vai 34);

-vismaz viens no gaismu emitéjosiem elementiem (24 vai 34, 26 vai
36), kas minéti ka pirmais, otrais un tregais, emité infrasarkanas gaismu staru;

-pirmais, otrais un tresais gaismu emitéjosais elements (24 vai 34, 26
vai 36) tiek ieslégti atSkirigos laika brizos.

24. Optiskas zondésanas ierice péc 23. punkta, kurd pirmais, otrais
un tresais gaismu emitéjoSais elements (24 vai 34, 26 vai 36) emité,
attiecigi, pirmo, otro un treSo gaismas staru ar at§kirigiem vilpu garumiem.

25. Optiskas zondésanas ierice péc jebkura no 20. lidz 24.
punktam, kurad infrasarkands gaismas stars, ko uztver uztverogais
elements, dod references jeb pamata gaismas datus, lai detektétu no
infrasarkanas gaismas at$kirigas gaismas [imeni.

26. Optiskas zondé3anas ierice péc jebkura no 20. Iidz 25. punktam,
kurd gaismas stars, kas ir at$kirigs no infrasarkanas gaismas stara, ir
nemts no rindas: sarkans, zal$, dzeltens, zils un ultraviolets.
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DESCRIPTION

OPTICAL SENSING DEVICE FOR DETECTING
OPTICAL FEATURES OF VALUABLE PAPERS

TECHNICAL FIELD

The present invention relates to an optical sensing device, in
particular, for detecting plural optical features of valuable papers such as
bills by means of plural lights reflected on or penetrating the valuable paper

to improve validation performance of the valuable paper.

BACKGROUND OF THE INVENTION

For example, Japanese Patent Disclosure No. 62-111376 discloses a
system for optically validating bills by means of a single light emitting
element that has two light emitting diode chips therein to simultaneously
radiate visible and infrared rays to reduce the number of light emitting
elements that have been utilized in a prior art system to independently

radiate visible and infrared rays from these light emitting elements.

In another aspect, Japanese Patent Publication No. 54-26400 presents
a currency validation device for testing a reflectance or transmittance ratio of
visible ray to infrared ray in a predetermined range. This device comprises
light sources or light emitting diodes for producing visible and infrared rays, a
light receiving element for receiving each light from these light sources, a
comparator for detecting a ratio of emission levels from two light sources, and
a controller for adjusting an emission amount from one of two light sources to

always obtain a constant ratio from the comparator. In this arrangement,



one light emitting diode is freely turned on with a constant current flow
without any restriction, and the other light emitting diode is turned on at a
constant ratio of the emission levels to retain the ratio of light amounts
between visible and infrared rays, and advantageously there is no need for

keeping the absolute levels of visible and infrared rays at constant values.

In some cases, however, the discriminator could not correctly validate
bills due to insufficient amount of different optical features taken out of bills.
Also, as usual optical sensors utilize a photocouper of combined light emitting
and receiving elements, increased number of optical sensors for improvement
of validation accuracy occupies a wider area in the discriminator, resulting in
larger size of sensor structure and obstruction to optical scanning of a target

area on bills.

Accordingly, an object of the present invention is to provide an optical
sensing device for detecting plural optical features of valuable papers with an
improved validation performance. Another object of the present invention
1s to provide an optical sensing device of small or compact size for detecting
plural optical features of valuable papers.  Still another object of the
present invention is to provide an optical sensing device that can derive plural
optical scanning patterns by means of less number of light emitting and
receiving elements to improve accuracy in bill validation. A further object
of the present invention is to provide an dptical sensing device that can pick
out optical patterns for different colors printed on valuable paper by means of
plural lights of different wavelength irradiated on a same scan line or area on
valuable papers. A still further object of the present invention is to provide
an optical sensing device that can utilize inexpensive light emitting and

receiving elements to reduce cost for manufacture.
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SUMMARY OF THE INVENTION

The optical sensing device for detecting plural optical features of
valuable papers according to the present invention, comprises first and second
photocoupers (5 and 6 or 9 and 10) positioned in the vicinity of and on the
opposite sides of a passageway (13) for guiding the valuable paper. Each of
the first and second photocouplers (5 and 6 or 9 and 10) has a light emitting
element (20, 22, 30, 32) for emitting a light, and a light receiving element (21,
23, 31, 33) in the proximity to the light emitting element (20, 22, 30, 32) for
selectively receiving the light from the light emitting elements (20, 22, 30, 32)
so that each light receiving element (21, 23, 31, 33) can receive lights reflected
on and penetrating the valuable paper for detection of multiple optical
features from the valuable paper; can derive plural optical scanning patterns
by means of less number of light emitting and receiving elements to improve
accuracy in valuable paper validation; can take optical patterns for different
colors printed on valuable paper by means of plural lights of different
wavelength irradiated on a same scan line or area of valuable paper; and can
utilize inexpensive light emitting and receiving elements to reduce cost for

manufacture.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other objects and advantages of the present
invention will be apparent from the following description in connection with
preferred embodiments shown in the accompanying drawings wherein:

Figure 11is a sectional view of a prior art bill validator.

Figure 2 is a sectional view of a bill validator with an optical sensing
device according to the present invention.

Figure 3 is a plan view of an upper frame of the bill validator shown in



Figure 2.

Figure 4 is a plan view of a lower frame of the bill validator shown in
Figure 2.

Figure 5 is a sectional view showing front assemblies of the optical
sensing device.

Figure 6 is a sectional view showing rear assemblies of the optical
sensing device.

Figure 7 is an enlarged plan view of the optical sensing device.

Figure 8 shows an electric circuit of the bill validator.

Figure 9 is a sectional view of another embodiment of front assemblies
of the optical sensing device.

Figure 10 is a sectional view of rear assemblies of the optical sensing
device shown in Figure 9.

Figure 11is an enlarged plan view showing a varied embodiment of the
optical sensing device of Figure 7 with omission of light receiving elements.

Figure 12 is an exploded perspective view of a triplex assembly shown

in Figure 11.

Figure 13 is an exploded perspective view of a fivefold assembly shown
in Figure 11.

Figure 14 is an exploded perspective view of another triplex assembly

shown in Figure 11.

BEST MODE FOR CARRYING OUT THE INVENTION

Figure 1 demonstrates a prior art bill discriminator that comprises a
conveyor 19 provided with a pair of convey belts 39 for holding therebetween
and transporting a bill 64 inserted into an inlet 60 along a passageway 13.
A sensor 80 mounted in the proximity to passageway 13 includes a light

emitter 81 and a light receiver 82 disposed on the opposite sides of

prrm—
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passageway 13.  Light emitter 81 has first and second light emitting
elements 81a and 81b for producing two kinds of lights of different wavelength,
for example, red light and infrared ray.  First and second light emitting
elements 81a and 81b are disposed on the lean to direct lights from light
emitting elements 81a and 81b to a substantially same area on bill 64.
Conveyor 19 comprises a convey motor 66 for driving convey belts 39, a pair of
upper pulleys 84 and a pair of lower pulleys 85 synchronously operated to hold
bill 64 between convey belts 39 and transporting it, and a pulse generator 83
for producing synchronized pulses with rotation of convey motor 66. A
pinch roller 86 is pressed on bill 64 and rotated to move it along passageway
13.  Light receiver 82 and pulse generator 83 are electrically connected to
Input terminals of a discrimination control device 96 whose output terminals

are electrically connected to convey motor 66 and light emitter 81.

In operation, bill 64 is inserted into inlet 60, and convey motor 66 is
rotated to drive upper and lower pulleys 84, 85 and thereby transport bill 64
by convey belts 39.  Here, pulse generator 83 outputs pulses in
synchronization with rotation of convey motor 66 so that discrimination
control device 96 forwards outputs to alternately turn on first and second light
emitting elements 81a, 81b in response to synchronized pulses received by
discrimination control device 96, and therefore, red light and infrared ray are
irradiated on bill 64.  Thus, such a prior art bill discriminator detects
optical features of bill by radiation of two lights of different wavelength to
validate bill.  However, the bill discriminator cannot correctly validate bills
due to insufficient amount of different optical features taken out of bills. A
bill validator of this kind is shown for example in Japanese Utility Model

Disclosure No. 58-32562.

Embodiments of the optical sensing device according to the present



invention are described hereinafter in connection with Figures 2 to 14. As
shown in Figure 2, a bill validator with the optical sensing device according to
the present invention comprises a conveyor 19 for transporting a bill 64
inserted into an inlet 60 along a passageway 13, a sensing device 18 for
detecting optical and magnetic features of moving bill 64 along passageway 13,
and a control device 96 for receiving outputs from sensing device 18 to
validate bill 64 and forward drive signals to conveyor 19. A frame 95
comprises upper and lower framing members 95a, 95b made of metallic panels

to accommodate conveyor 19, sensing device 18 and control device 96 therein.

As illustrated in Figure 2, conveyor 19 comprises a convey motor 66, a
pinion 65 mounted on an output shaft of convey motor 66, a first gear 62
meshed with pinion 65, a second gear 63 mated with first gear 62, convey
rollers 67 driven by second gear 63 and convey belts 39 wound around convey
rollers 67 for holding and transporting bill 64 along passageway 13.
Rotated in synchronization with rotation of convey motor 66 is a rotary

encoder (not shown) which produces pulse signals to control device 96.

Sensing device 18 comprises an optical sensing device 15 for detecting
optical features of bill 64 to produce detection signals, a magnetic sensing
device 16 for detecting ferrous ink printed on a predetermined position of bill
64 to produce detection signals, and an inlet sensor 14 for detecting insertion -
of bill 64 into inlet 60. Inlet sensor 14 shown in Figures 2 and 8 comprises a
photocoupler of a light emitting diode and a light receiving transistor.

Optical sensing device 15 comprises a front sensing assembly 15a disposed on
the side of inlet 60 along passageway 13, a rear sensing assembly 15b
disposed in a spaced relation to and behind front sensing assembly 15a and a
thread sensor 17 disposed behind rear sensing assembly 15b for detecting a

thread for use in unauthorized withdrawal of bill 64. A pinch roller 38 is
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disposed opposite to magnetic sensing device 16 to urge moving bill 64 on

magnetic sensing device 16.

As shown in Figure 5, front sensing assembly 15a comprises a pair of
outer sensing assemblies 1, and an inner sensing assembly 2 positioned
laterally away from and between outer sensing assemblies 1.  Each outer
sensing assembly 1 comprises a first photocouper 5 and a second photocoupler
6 positioned in the vicinity of and on the opposite sides of passageway 13 and
in vertically spaced relation to each other across passageway 13.  First
photocoupler 5 has a first light emitting element 20 for emitting a first light of
first wavelength and a first light receiving element 21 adjacent to first light
emitting element 20. Likewise, second photocoupler 6 has a second light
emitting element 22 for emitting a second light of second wavelength different
from first wavelength of first light from first light emitting element 20 and a
second light receiving element 23 adjacent to second light emitting element 22.
First light emitting element 20 is apposed to first light receiving element 21
transversely to the transported direction of bill 64 and in alignment with
second light receiving element 23 across passageway 13. Second light
emitting element 22 is apposed to second light receiving element 23
transversely to the transported direction of bill 64 in alignment with first
light receiving element 21 across passageway 13.  First light receiving
element 21 is located in alignment with second light emitting element 22 to
selectively receive first light reflected on bill 64 from first light emitting
element 20 and second light straight penetrating bill 64 from second light
emitting element 22.  Second light receiving element 23 is located in
alignment with first light emitting element 20 to selectively receive second
light reflected on bill 64 from second light emitting element 22 and first light
straight going through bill 64 from first light emitting element 20.  First

light emitting element 20 preferably is an infrared ray LED, and second light



emitting element 22 preferably is an LED for emitting the second light other
than infrared ray, for example red light. In other words, while one of first
and second lights may be an infrared ray, the other of first and second lights
may be of the wavelength other than wavelength of infrared ray.  First and
second light emitting elements 20 and 22 are turned on at the different points
in time from each other for time sharing control to prevent simultaneous

reception of first and second lights by first or second light receiving element

21 or 23.

As demonstrated in Figure 6, rear sensing assembly 15b comprises a
pair of outer sensing assemblies 3 and an inner sensing assembly 4 positioned
laterally away from and between outer sensing assemblies 3. Each outer
sensing assembly 3 comprises a third photocoupler 9 and a fourth
photocoupler 10 positioned in the vicinity of and on the opposite sides of
passageway 13 and in vertically spaced relation to each other across
passageway 13. Third photocoupler 9 has a third light emitting element 30
for emitting a third light and a third light receiving element 31 disposed
adjacent to third light emitting element 30.  Likewise, fourth photocoupler
10 has a fourth light emitting element 32 for emitting a fourth light and a
fourth light receiving element 33 disposed adjacent to fourth light emitting
element 32.  Third light emitting element 30 is apposed to third light
receiving element 31 transversely to the transported direction of bill 64 and in
alignment with fourth light emitting element 32 across passageway 13.
Fourth light emitting element 32 is apposed to fourth light receiving element
33 transversely to the transported direction of bill 64 in alignment with third
light emitting element 30 across passageway 13.  Third light receiving
element 31 is located in alignment with fourth light emitting element 32 to
selectively receive third light reflected on bill 64 from third emitting element

30 and fourth light straight penetrating bill 64 from fourth light emitting
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element 32.  Fourth light receiving element 33 is located in alignment with
third light emitting element 30 to selectively receive fourth light reflected on
bill 64 from fourth light emitting element 32 and third light straight going
through bill 64 from third light emitting element 30. Fourth light emitting
element 32 preferably is an infrared ray LED, and third light emitting
element 30 preferably is an LED for emitting the fourth light other than
infrared ray, for example green light.  In other words, while one of third and
fourth lights may be an infrared ray, the other of third and fourth lights may
be of the wavelength other than wavelength of infrared ray. In any event,
each of first, second, third and fourth lights can be selected from the group
consisting of red, green, yellow, blue and ultraviolet lights and infrared ray.
Third and fourth light emitting elements 30 and 32 are turned on at the
different points in time from each other for time division control to prevent
the simultaneous reception of the third and fourth lights by third and fourth

light receiving elements 31 and 33.

In the shown embodiment, first and second photocoupers 5 and 6 form
a first fourfold assembly, and third and fourth photocouplers 9 and 10 form a
second fourfold assembly which is arranged longitudinally along passageway
13 behind the first fourfold assembly. Figures 5 and 6 show first, second,
third and fourth triplex or threefold assemblies 7, 8, 11 and 12 each of which
has three optical elements arranged in a line.  First and second triplex
assemblies 7 and 8 are positioned in the vicinity of and on the opposite sides of
passageway 13 and in vertically spaced relation to each other across
passageway 13.  First triplex assembly 7 comprises two upper or first light
emitting elements 24 for emitting first lights of the same or different
wavelength from each other, and an upper or first light receiving element 25
positioned between first light emitting elements 24 in a line for receiving first

and second lights reflected on bill 64 at the different points in time. For
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exémple, each of first light emitting elements 24 may be an LED for
generating the same red light.  Disposed in alignment with and beneath
first triplex assembly 7 across passageway 13 is a second triplex assembly 8
which comprises two lower or second light receiving elements 27 and a lower
or second light emitting element 26 disposed between two second light
receiving elements 27 in a line for emitting a second light.  For example,
first light emitting elements 24 are red LEDs and second light emitting
element 26 is an infrared ray LED. In this arrangement, first light
receiving element 25 can receive first lights reflected on bill 64 from first light
emitting elements 24 and second light straight penetrating bill 64 from second
light emitting element 26.  Each of second light receiving elements 27 can
receive second light reflected on bill 64 from second light emitting element 26
and first light straight going through bill 64 from first light emitting element
24,

Third triplex assembly 11 comprises two upper or first light emitting
elements 34 for emitting first lights of the same or different wavelength from
each other, and an upper or first light receiving element 35 positioned
between first light emitting elements 34 in a line for receiving first and second
lights reflected on bill 64 at different points in time.  For example, each of
first light emitting elements 34 may be an LED for generating infrared ray.

- Disposed in alignment with and beneath third triplex assembly 11 across
passageway 13 is a fourth triplex assembly 12 which comprises to lower or
fourth light receiving elements 37 and a lower or fourth light emitting
element 36 disposed between fourth light receiving elements 37 in a line for
emitting a fourth light.  For example, third light emitting elements are
infrared ray LEDs and fourth light emitting element 36 is a green LED. In
this arrangement, third light receiving element 35 can receive third lights

reflected on bill 64 from third light emitting elements 34 and fourth light




LV 13355
11

straight penetrating bill 64 from fourth light emitting element 36.  Each of
fourth light receiving elements 37 can receive fourth light reflected on bill 64
from fourth light emitting element 36 and third light passing through bill 64
from third light emitting element 34.  First, second and third light emitting

elements 24, 26, 34 and 36 are turned on at the different points in time.

These light emitting elements and light receiving elements are LEDs
may preferably be phototransistors, photodiodes or other photoelectric
elements mounted on either of upper and lower printed boards 90 attached in
frame 95.  First, second, third and fourth triplex assemblies 7, 8, 11 and 12
are attached along a central axis 13a of passageway 13, and first, second,
third and fourth photocouplers 5, 6, 9 and 10 are attached in the symmetric or
mirror imaged positions with respect to the central axis 13a. A pair of
spacers 45 made of light permeable material such as transparent resin are
positioned between upper and lower light emitting and receiving elements.
For example, spacers 45 may be of an elongated plate or cylindrical lens. As
shown in Figure 7, light emitting elements 20, 30 and light receiving elements
21, 31 are located in an upper case 91 with a partition 87 for keeping light
emitting elements 20, 30 and light receiving element‘s 21, 31in an
appropriately spaced relation to each other.  Likewise, light emitting
elements 22, 32 and light receiving elements 23, 33 are located in a lower case
92 with a partition 87 for keeping light emitting elements 22, 32 and light
receiving elements 23, 33 in an appropriately spaced relation to each other.
Light emitting elements 24, 34 and light receiving elements 25, 35 are located
1n an upper case 93 together with thread sensor 17 with partitions 87 for
keeping these elements in an appropriately spaced relation to each other.
Similarly, light emitting elements 26, 36 and light receiving elements 27, 37
are located in a lower case 94 together with thread sensor 17 with partitions

87 for keeping these elements in an appropriately spaced relation to each
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other;

As mentioned above, in the first embodiment of the present invention
for combining two light emitting elements and two light receiving elements,
the sensing device comprises a first photocoupler 5 or 9 and a second
photocoupler 6 or 10 disposed in the proximity to and on the opposite sides of
passageway 13.  First photocoupler 5 or 9 comprises a first light emitting
element 20 or 30 for emitting a first light, and a first light receiving element
21 or 31 disposed in the vicinity of first light emitting element 20 or 30.
Second photocoupler 6 or 10 comprises a second light emitting element 22 or
32 for emitting a second light of the light wavelength different from that of the
first light, and a second light emitting element 23 or 33. First light
receiving element 21 or 31 can receive first light reflected on bill 64 from first
light emitting element 20 or 30, and second light straight penetrating bill 64
from second light emitting element 22 or 32.  Second light receiving element
23 or 33 can receive second light reflected on bill 64 from second light emitting
element 22 or 32, and first light straight going through bill 64 from first light
emitting element 20 or 30.  Accordingly, combination of first photocoupler 5
or 9 and second photocoupler 6 or 10 can pick up four kinds of optical features
or patterns of bill 64 inclusive of two penetration light characteristics and two
reflection light characteristics, reducing the number of light emitting and

recelving elements.

Figures 9 and 10 exemplify another embodiment of a sensing device 18
that has front and rear sensing assemblies 15a, 15b.  As shown in Figure 8,
front sensing assembly 15a comprises a pair of outer sensing assemblies 1 and
an inner sensing assembly 2 positioned between and in laterally spaced
relation to outer sensing assemblies 1.  Each outer sensing assembly 1

comprises first and second triplex assemblies 72 and 73 positioned adjacent to
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and in vertically spaced relation to each other across passageway 13.  First
triplex assembly 72 comprises a first light emitting element 40 for emitting a
first light and a pair of first light receiving elements 41 disposed in the
proximity to first light emitting element 40.  Second triplex assembly 73
comprises a pair of second light emitting elements 42 for emitting second
lights and a second light receiving element 43 disposed in the proximity to and
between second light emitting elements 42. First light emitting element
40 and first light receiving elements 41 are attached to upper printed board 90
in alignment with respectively second light receiving element 43 and second
light emitting elements 42 attached to lower printed board 90 so that each of
first light receiving elements 41 can receive first light reflected on bill 64 from
first light emitting element 40 and second light straight penetrating bill 64
from second light emitting element 42, and second light receiving element 43
can receive first light straight passing through bill 64 from first light emitting
element 40 and both second lights reflected on bill 64 from two second light
emitting elements 42.  For example, first light emitting element 40 may be
an LED of infrared ray, second light emitting elements 42 may be red LEDs,

and light receiving elements may be phototransistors.

Inner sensing assembly 2 comprises first and second triplex assemblies
74 and 75 positioned adjacent to and in vertically spaced relation to each
other across passageway 13.  First triplex assembly 74 comprises a first
light emitting element 46 for emitting a first light, and two first light
receiving elements 47 disposed in the proximity to and on the opposite sides of
first light emitting element 46.  Second triplex assembly 75 comprises two
second light emitting elements 48 for emitting second lights and a second
light receiving element 49 disposed in the proximity to and between second
light emitting elements 48.  First light emitting element 46 and first light

receiving elements 47 are attached to upper printed board 90 in alignment
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with respectively second light receiving element 49 and second light emitting
elements 48 attached to lower printed board 90 so that each of first light
receiving elements 47 can receive first light reflected on bill 64 from first light
emitting element 46 and second light straight penetrating bill 64 from second
light emitting element 48, and second light receiving element 49 can receive
first light straight going through bill 64 from first light emitting element 46
and both second lights reflected on bill 64 from two second light emitting
elements 48.  For example, first light emitting element 46 may be a red LED
second light emitting elements 48 may be LEDs of infrared ray, and light

receiving elements may be phototransistors.

As shown in Figure 10, rear sensing assembly 15b comprises a pair of
outer sensing assemblies 3 and an inner sensing assembly 4 positioned
between and in laterally spaced relation to outer sensing assemblies 3.

Each outer sensing assembly 3 comprises first and second triplex assemblies
76 and 77 positioned adjacent to and in vertically spaced relation to each
other across passageway 13.  First triplex assembly 76 comprises a first
light emitting element 50 for emitting a first light and a pair of first light
receiving elements 51 disposed in the proximity to first light emitting element
50.  Second triplex assembly 77 comprises a pair of second light emitting
elements 53 for emitting second lights and a second light receiving element 54
disposed in the proximity to and between second light emitting elements 53.
First light emitting element 50 and first light receiving elements 51 are
attached to upper printed board 90 in alignment with respectively second
light receiving element 54 and second light emitting elements 53 attached to
lower printed board 90 so that each of first light receiving elements 51 can
receive first light reflected on bill 64 from first light emitting element 50 and
second light straight penetrating bill 64 from second light emitting element 53,

and second light receiving element 54 can receive first light straight going
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through bill 64 from first light emitting element 50 and both second lights
reflected on bill 64 from two second light emitting elements 53.  For
example, first light emitting element 50 may be a green LED, second light
emitting elements 53 may be LEDs of infrared ray, and light receiving

elements may be phototransistors.

Inner sensing assembly 4 comprises first and second triplex assemblies
78 and 79 positioned adjacent to and in vertically spaced relation to each
other across passageway 13.  First triplex assembly 78 comprises a first
light emitting element 56 for emitting a first light, and two first light
receiving elements 57 disposed in the proximity to and on the opposite sides of
first light emitting element 56.  Second triplex assembly 79 comprises a pair
of second light emitting elements 58 for emitting second lights and a second
light receiving element 59 disposed in the proximity to and between second
light emitting elements 58.  First light emitting element 56 and first light
recelving elements 57 are attached to upper printed board 90 in alignment
with respectively second light receiving element 59 and second light emitting
elements 58 attached to lower printed board 90 so that each of first light
receiving elements 57 can receive first light reflected on bill 64 from first light
emitting element 56 and second light straight penetrating bill 64 from second
light emitting element 58, and second light receiving element 59 can receive
first light penetrating bill 64 from first light emitting element 56 and both
second lights reflected on bill 64 from twb second light emitting elements 58.
For example, first light emitting element 56 may be an LED of infrared ray,
second light emitting elements 58 may be green LEDs, and light receiving

elements may be phototransistors.

As above-mentioned, in the second embodiment of the present

invention, the optical sensing device comprises first triplex assemblies 7, 11,
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72, 74, 76 and 78 and second triplex assemblies 8, 12, 73, 75, 77 and 79, one of
which comprises a pair of outer light emitting elements 24, 34, 42, 48, 53 and
58 and inner light receiving elements 25, 35, 43, 49, 54 and 59 positioned
between the pair of outer light emitting elements 24, 34, 42, 48, 53 and 58,
and the other of which comprises a pair of outer light receiving elements 27,
37,41, 47, 51 and 57 and inner light emitting elements 26, 36, 40, 46, 50 and
56 positioned between the pair of outer light receiving elements 27, 37, 41, 47,
51 and 57 for emitting lights of light wavelengths different from those of outer
light emitting elements 24, 34, 42, 48, 53 and 58.

Inner light receiving elements 25, 35, 43, 49, 54 and 59 can receive
lights reflected on bill 84 from outer light emitting elements 24, 34, 42, 48, 53
and 58, and lights straight penetrating bill 64 from inner light emitting
elements 26, 36, 40, 46, 50 and 56.  Each of outer light receiving elements 27,
37, 41, 47, 51 and 57 can receive lights reflected on bill 64 from inner light
emitting elements 26, 36, 40, 46, 50 and 56, and lights straight going through
bill 64 from outer light emitting elements 24, 34, 42, 48, 53 and 58.
Combination of first triplex assemblies 7, 11, 72, 74, 76 and 78 and second
triplex assemblies 8, 12, 73, 75, 77 and 79 can take out seven kinds of optical
features or patterns of bill 64 inclusive of three penetration light
characteristics and four reflection light characteristics, reducing the number

of light emitting and receiving elements.

A pair of outer light emitting elements 24, 34, 42, 48, 53 and 58 of first
triplex assembly 7, 11, 72, 74, 76 and 78 and an inner light emitting element
26, 36, 40, 46, 50 and 56 of second triplex assembly 8, 12, 73, 75, 77 and 79 can
be selected from the group consisting of LEDs for producing infrared ray and
light of wavelength other than infrared ray.  Inner light receiving element

25, 35, 43, 49, 54 and 59 can receive lights reflected on bill 64 from the pair of
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outer light emitting elements 24, 34, 42, 48, 53 and 58 of first triplex assembly
7,11, 72, 74, 76 and 78 and second light straight penetrating bill 64 from
inner light emitting element 26, 36, 40, 46, 50 and 56. The pair of outer
light receiving elements 27, 37, 41, 47, 51 and 57 can receive lights straight
penetrating bill 64 from the pair of outer light emitting elements 24, 34, 42, 48,
53 and 58 of first triplex assembly 7, 11, 72, 74, 76 and 78, and lights reflected
on bill 64 from inner light emitting element 26, 36, 40, 46, 50 and 56 of second
triplex assembly 8, 12, 73, 75, 77 and 79.

Light emitting and receiving elements in each triplex assembly are
arranged in a line perpendicular to the direction for moving bill 64.  First
triplex assembly 7, 11, 72, 74, 76 and 78 is disposed in a laterally spaced
relation to first photocoupler 5 or 9, and second triplex assembly 8, 12, 73, 75, -
77 and 79 is disposed in a laterally spaced relation to second photocoupler 6 or
10 to form a combined structure of a fourfold assembly that comprises two
light emitting elements and two light receiving elements and a sixfold
assembly that comprises three light emitting elements and three light
receiving elements.  Outer light emitting elements 24, 34, 42, 48, 53 and 58
and inner light emitting elements 26, 36, 40, 46, 50 and 56 are turned on at
different points in time from each other for time sharing control to avoid

receiving overlapped lights emitted from different light emitting elements.

As shown in Figure 8, inlet sensor 14, optical sensing device 15,
magnetic sensing device 16 and thread sensor 17 are connected to input
terminals of control device 96 through an amplifier 97, and output terminals
of control device 96 are connected to light emitting elements of sensing
devicel8 and motor control circuit 68 of conveyor 19 for activating convey

motor 66.
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| In operating the bill validator, a bill 64 is inserted into inlet 60, and
inlet sensor 14 detects insertion of bill 64 to produce a detection signal to
control device 96 that then forwards drive signals to motor control circuit 68
to rotate convey motor 66.  Thus, bill 64 is transported by convey belts 39
into and along passageway 13, and sensing device 18 is activated when bill 64
passes sensing device 18.  Accordingly, light emitting elements 20, 22, 24,
26, 30, 32, 34, 36, 40, 42, 46, 48, 50, 53, 56 and 58 are turned on if they are
disposed in the same case 91, 92, 93 and 94 to avoid undesirable optical
interference by simultaneous light emission.  Plural optical features of bill
64 are converted into electric signals by light receiving element 21, 23, 25, 27,
31, 33, 35, 37, 41, 43, 47, 49, 51,54, 57 and 59 that receive any light emitted
from light emitting elements 20, 22, 24, 26, 30, 32, 34, 36, 40, 42, 46, 48, 50, 53,
56 and 58 so that the electric signals are supplied to control device 96.
When infrared ray penetrates bill 64, it can be received by a light receiving
element with less impact by colored ink printed on bill 64 but with impact by
paper quality of bill 64, and therefore, received infrared ray can provide
reference or basic light data for detecting a light amount level of light other
than infrared ray, such as red, green, yellow, blue or ultraviolet light. In
this case, difference between received light amounts of infrared ray and light
other than infrared ray provides good optical data without influence by paper
quality of bill 64.  Control device 96 discriminates authenticity of bill 64 in
view of the received detection signals, and further drives conveyor 19 to
discharge bill 64 to accumulate it in a stacking chamber 44 when control
device 96 determines bill 64 as genuine.  Adversely, when control device 96
does not determine bill 64 as genuine, it drives conveyor 19 in the reverse

direction to return bill 64 to inlet 60.

The above-mentioned embodiments of the invention may be varied in

various ways. For example, the optical sensing device may comprise three
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or three pairs of photocouplers in lieu of a pair of first and second
photocouplers 5 and 6 or 9 and 10, or three or three pairs of triplex assemblies.
As shown in Figure 11, light receiving element 31 can be removed from case
91 with light emitting elements 20, 30 and light receiving element 21
positioned at vertexes of a plane triangle as shown in Figure 12, and light
receiving element 23 can be removed from case 92.  Also, light receiving
element 35 can be removed from case 93 as shown in Figure 13, light receiving
element 37 can be removed from case 94 to mount a single light receiving
element 27 and light emitting elements 26 and 36 in case 94 as shown in
Figure 12.  Positions and combination of photocouplers and triplex
assemblies can be selected as required. It should be noted that the present
invention can also be applied to valuable papers such as bonds, certificates,

coupons, scrip, currency, banknotes, paper money, tickets other than bills.
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» CLAIMS
1. An optical sensing device for detecting optical features of valuable

papers, comprising first and second photocouplers (5 and 6 or 9 and 10)
positioned in the vicinity of and on the opposite sides of a passageway (13) for
guiding the valnable paper (64),

each of the first and second photocouplers (5 and 6 or 9 and 10) having
a light emitting element (20, 22, 80, 82) for emitting a light, and a light
receiving element (21, 28, 31, 33) in the proximity to the light emitting
element (20, 22, 30, 32) for selectively receiving the light from the light
emitting element (20, 22, 30, 32).

2, The optical sensing device of claim 1, wherein the Hrst photocoupler (5
or 9) comprises ﬁ first light emitting element (20 or 30) for emitting a first
light of a first wavelength and a first light receiving element (21 or 31)
adjacent to paid first light emitting element (20 or 30);

said second photocoupler (6 or 10) comprises a second light emitting
element (22 or 32) for emitting a second light of a second wavelength different
from the first wavelength of the first light emitted from the first light
emitting element (20 or 30), and a second light receiving element (23 or 33)
adjacent to said second light emitting element (22 or 32);

the first light receiving element (21 or 81) can receive the first light
reflected on the valuable paper (64) and the eécond light that penetrates the
valuable paper (64) from the second light emitting element (22 or 32);

the second light receiving element (23 or 33) can receive the second
light reflected on the valuable paper (64) and the first light that penetrates
the valuable paper (64) from the first light emitting element (20 or 30).

3. The optical sensing device of claim 2, wherein one of the first and
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second lights is an infrared ray, and

the other of the first and second lights has a wavelength other than
wavelength of infrared ray.

4, The optical sensing device of claim 3, wherein the first and second
lights are selected from the group consisting of red, green, yellow, blue and
ultraviolet Lights.

5. The optical sensing device of any one of claims 1 to 4, wherein the first
light emitting element (20 or 80) is apposed to the first ight receiving element
(21 or 31) transversely to the transported direction of the valuable paper (64)
and in alignment with the second light receiving element (28 or 33) across the
passageway (13); and

the second light emitiing element (22 or 32) is apposed to the second
light receiving element (23 or 33) transversely to the transported direction of
the valuable paper (64) in alignment with the first light receiving element (21
or 31) across the passageway (13),

6. The optical sensing device of claim 2, wherein said first and second
light emitting elements (20 or 30, 22 or 82) are turned on at the different
points in time from each other to prevent the first and second light receiving
elements (21 or 31, 23 or 33) from simultaneously receiving the first and

second lights.

7. The optical sensing device of claim 1, wherein the first photocoupler (5
or 9) is disposed in vertically spaced relation to the second photocoupler (6 or

10) across the passageway (13).

8. An optical sensing device for detecting optical features of valuable
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papers, compriging first and second fourfold assemblies longitudinally
arranged before and behind along a passageway (13) for guiding the
transported valuable paper (64),

said first fourfold element comprising first and second photocouplers
(5 and 8) positioned in the vicinity of and on the opposite sides of the
passageway (13), and

said second fourfold element comprising third and fourth
photocouplers (9 and 10) positioned in the vicinity of and on the opposite sides
of the passageway (18),

each of said first, second, third and fourth photocouplers (5,6,9,10)
having a light emitting element (20, 22, 30, 32) for emitting a light, and a light
receiving element (21, 23, 31, 33) for selactively receiving the light from the
light emitting element (20, 22, 30, 32) and reflected on or penetrating the
valuable paper (64).

9, The optical sensing device of claim 8, wherein the first and third
photocouplers (5 and 8) are arranged in vertically spaced relation to and in

alignment to respectively the second and fourth photocouplers (6 and 10).

10, The optical sensing device of claim 8 or 9, wherein said first
photocoupler (5) comprises a first light emitting element (20) for emitting a
first light and a first light receiving element (21) adjacent to said first light
emitting element (20);

said second photocoupler (6) comprises a second light emitting element
(22) for emitting a second light of the wavelength different from that of the
first light, and a second light receiving element (23) adjacent to said second
light emitting element (22);

the first light receiving element (21) can receive the first light
reflected on the valuable paper (64) and the second light penetrating the
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valuable paper (64);

the second light receiving element (23) can receive the second light
reflected on the valuable paper (64) and the first light penetrating the
valuable paper (64),

| said third photocoupler (9) comprises a third light emitting element

(30) for emitting a third light and a third light receiving element (31) adjacent
to the third light emitting elemant (30),

said fourth photocouplsr (10) comprises a fourth light emitting element
(32) for emitting a fourth light of the wavelength different from that of the
third light, and a fourth light raceiving element (33) adjacent to the fourth
light emitting element (32),

tha third light receiving element (31) can receive the third light
reflected on the valuable paper (64) and the fourth light penstrating the
valuable paper (64),

the fourth light receiving element (33) can receive the fourth light
reflected on the valuable paper (64) and the third light penetratingvthe'
valuabla paper (64).

11, An optical sensing device for detecting optical features of valuable
papers, comprising a triplex assembly positioned in the wvicinity of a
passageway (13) for guiding the transported valuable paper (64),

the triplex assembly comprising two light emitting elements for
emitting first and second lights of the different wavelength from each other,
aund a light receiving element for receiving the first and second lights reflected
on the valuable paper (64) at the different points in time, and a case (91) for
accommodating the Iighf emitting elements and light receiving element in the

fixed positions.

12. The optical sensing device of claim 11, wherein the light emitting
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elements are positioned on the opposite sides of the light receiving element

and in a line,

13, The optical sensing device of claim 11, wherein the light emitting
‘elements and light receiving element are pogitioned at vertexes of a plane

triangle.

14, An optical sensing device for detecting optical features of valuable
papers, comprising first and second triplex assemblies positioned on the
opposite sides of a passageway (13) for guiding the transported valuable paper
(64),

each of the first and second triplex assemblies including at least a light
emitting elemant for emitting a light and at least a light receiving element for
receiving the light that is emitted from the light emitting element and
reflected on or penstrating the valuable paper (64).

15,  The optical sensing device of claim 14, wherein one of the first and
second triplex assemblies has first and second light emitting elements for
emitting first and second lights and a first light receiving element adjacent to
the first and second light emitting elements,

the other of the first and second triplex assemblies has a third light
emitting element for emitting a third light and second and third light

receiving elements adjacent to the third light emitting element.

18. The optical sensing device of claim 15, wherein the first light receiving
element receives the first and second lights reflected on the valuable paper
(64) and the third light penetrating the valuable paper (64),

the second light receiving element receives the first light penetrating

the valuable paper (64) and the third light reflected on the valuable paper
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(64),

the third Light receiving element receives the secand light penetrating
the valuable paper (64) and the third light reflected on the valuable paper
(64). | |

17. The optical sensing device of claim 15, wherein at least one of the first,
second and third light emitting elements produces infrared ray.

18, The optical sensing device of claim 15, wherein the first, second and
third light emitting elements are turned on at the different points in time,

19. The optical sensing device of claim 15, wherein the first, second and
third light emifting elements produce respectively first, second and third
lights of the different wavelength.

20. An optical sensing device for detecting optical features of valuabls
papers, comprising first and second photocouplers (5 or 9, 6 or 10) positioned
in the vicinity of and on the opposite sides of a passageway (13) for guiding the
transported valuable paper (64); ’

said first photocoupler (5 or 9) comprises a first light emitting element
(20 or 30) for emitting a first light of a first wavelength, and a first Light
receiving element (21 or 31) adjacent to said first light emitting element (20 or
30); |

said second photocoupler (6 or 10) comprises & second light emitting
element (22 or 32) for emitting a second light of a second wavelength different
from the first wavelength, and a second Light receiving element (23 or 33)
adjacent to said second light emitting element (22 or 32);

the first light emitting element (20 or 30) is apposed to the first light

receiving element (21 or 31) transversely to the transported direction of the
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valuable paper (64) and in alignment with the second light receiving element
(28 or 33) across the passageway (13);

the second light emitting element (22 or 32) is apposed to the second
light receiving element (23 or 33) transversely to the trangported direction of
the valuable paper (64) in alignment with the first light receiving element (21
or 31) across the passageway (13):

the firgt light receiving element (21 or B1) receives the first Light
reflacted on the valuable paper (64) from the first light emitting element (20
or 30) and the second light that penetrates the valuable paper (64) from the
second light emitting element (22 or 32);

the second light receiving element (23 or 33) receives the second light
reflected on the valuable paper (84) from the second light emitting element
(22 or 32) and the first light that penetrates the valuabls paper (64) from the
first light emitting element (20 or 30):

one of the first and second lights is an infrared ray, and the other of the
first and second lights has g wavelength other than wavelength of infrared
ray; and

the first and second light emitting elements (20 or 30, 92 or 32) are
turned on at the different points in time from each other.

21, An optical sensing device for detecting optical features of valuable
papers, compriging first and second fouyrfold assemblies longitudinally
arranged before and behind along a passageway (13) for guiding the
transporied valyable papar (64);

said first fourfold element comprising first and second photocouplers
(5 and 6) positioned in the vicinity of and on the opposite sides of the
passageway (13);

said second fourfold element comprising third and fourth

photocouplers (9 and 10) positioned in the vieinity of and on the opposite sides
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of the passageway (13);

the first and third photocouplers (6 and 9) ere arranged in vertically
spaced relation to and in alignment to respectively the second and fourth
photocouplers (6 and 10);

the firgt photocoupler (5) comprises a first light emitting element (20)
for emitting a first light, and a first light receiving element (21) adjacent to
said first light emitting slement (20);

the second photocoupler (6) comprises a second light emitting element
(22) for emitting a second light of the wavelength different from that of the
firgt light, and a second light receiving element (28) adjacent to said second
light emitting element (22);

the third photocoupler (9) compriges a third light emitting element
(380) for emitting a third light, and a third light receiving element (31)
adjacent to the third light emitting element (30);

the fourth photocoupler (10) comprises a fourth light emitting element
(32) for emitting a fourth light of the wavelength different from that of the
third light, and a fourth light receiving element (33) adjacent to the fourth
light emitting element (32);

the first light receiving element (21) receives the first light reflected on
the valuable paper (64) from the first light emitting element (20) and the
second light penetrating the valuable paper (64) from the second light
emitting element (22); '

the second light receiving element (28) receives the second light
reflected on the valuable paper (64) from the second light emitting element
(22) and the first light penetrating the valuable paper (64) from the first light
emitting element (20);

the third light receiving element (31) receives the third light reflected
on the valuable paper (64) from the third light emitting element (30) and the
fourth light penetrating the valuable paper (64) from the fourth Light emitting
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elemant (32);

the fourth light receiving element (33) receives the fourth Light
reflected on the valuable paper (64) from the fourth light emitting element
(32) and the third light penetrating the valuable paper (64) from the third
light emitting element (30); '

one of the first and second lights and one of the third and fourth lights
are infrared rays, and the other of the first and second lights and the other of
the third and fourth lights have the wavelength other than wavelength of
infrared ray;

the first and second light emitting elements (20, 22) are turned on at
the different points in time from each other;

the third and fourth light emitting elements (80, 32) are turned on at
the different points in time from each other.

22. The optical sensing device of claim 21, wherein the other of the first
and second lights has the wavelength other than wavelength of the other of
the third and fourth lights.

23. An optical sensing device for detecting optical features of valuable
papers, comprising first and second triplex assemblies positioned in the
vicinity of and on the opposite sides of a passageway (13) for guiding the
transported valuable paper (64);

one of the fixst and second triplex assemblies has first and second light
emitting elements (24 or 84) for emitting first and second lights, and a first
light receiving element (25 or 35) adjacent to the first and second light
emitting elements (24 or 34);

the other of the first and second triplex assemblies has a third light
emitting element (26 or 36) for emitting a third light, and second and third
light receiving elements (27 or 37) adjacent to the third light emitting
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element (26 or 386);

the firgt light receiving element (25 or 35) receives the first and second
lights reflected on the valuahle paper (64) from the first and second light
emitting element (24 or 34) and the third light that penetrates the valuable
paper (64) from the third light emitting element (26 or 36);

the second light receiving element (27 or 37) receives the third light
reflected on the valuable paper (64) from the third light emitting element (28
or 36) and the first light that penetrates the valuable paper (64) from the first
light emitting element (24 or 34);

the third light rewivﬁg element (27 or 37) receives the third Light
reflected on the valuable paper (64) from the third Light emitting element (28
or 36) and the second light that penetrates the valuable paper (84) from the
second light emitting element (24 or 34);

at least one of the first, second and third light emitting elements (24 or
34, 26 or 36) produces infrared ray;

the first, second and third light emitting elements (24 or 34, 26 or 36)

are turned on at the different points in time.

24, The optical sensing device of claim 23, wherein the first, second and
third light emitting elements (24 or 34, 26 or 36) produce respectively first,
second and third lights of the different wavelength.

25. The optical sensing device of any ome of claims 20 to 24, wherein
infrared ray received by the receiving element provides refarence or basic

light data for detecting a light amount, level of light other than infrared ray.

28, The optical sensing device of any one of claims 20 to 25, wherein the
light other than infrared ray is selected from the group consisting of red,

green, yellow, blue and ultraviolet lights.




LV 13355
1/9
FIG.1
PRIOR ART
84 39 8Qv\ —— 96
86
8194 ?ﬂ
=\ 0 i 13 814 81b 84@
A o TN B
(o) R (o)
) 85

)
85 N 39 e

\
66 83




LV 13355

2/9

FIG.2

1G9
N8

v gz
{
g Gl m @,
\ N —A F~—
=X T e e I
, sc 85 “K GEahih 9% 08 199
o T I 96
( jaie DF
N .u”ﬂ A © ) 1]
< — e T IR K \
LE=== e : ’
_ @ 9l 1¢ 88 1¢ gy .06 DG6
Vg6




LV 13355

3/9
FIG.3

B e=—=y
i
[F[: . | . ] OOOO]OO .O] =r;r
v OO(?OO(?"O >
=1l = ‘
ot 1=
SHEHS
o =
. *—\'_J O0)
||| |52 }5
D
o]
| g% ol
| o T e!
—O0—

954"




LV 13355

4/9

FIG.4

1456

5=

—




LV 13355

5/9
FIG.S
15(1‘ 13a
21 8720 24 2587 4 20 87 21
malad i n/n(n/% ,90 n\n( i
7 LT A,
~5 : = ~7 5 l
1\"; 71 55 I V\/\l—vf’z 1"‘1 71
LR[\ T 4-g'g/\/\ 11(3641_1 /\RJ
LR // g4 LT //,Y VS
yiu T T N S T 1
22 23 27 26 27 90 23 22
FIG.6
15Q F13a
87 87 87
31 0 34 35/ 34 30
NI 'n/u3 o 99 Ty gm
LT /// L L ALY
e
3‘“1 \\ / j; 5 : I \‘ / \‘ / ﬁ. /41- '3"\ f \Y / ]
[TRI A ] 46/ L Vi \GI \ | 1{3 6’4 Vi \Rl
-~10 12 10~

H)H M/@/ /. //U/H H</]j/ ﬁ(’ﬂ/ /\’\ //) ,
32 33 37 36 37 90 335 39



LV 13355

6,/9
FIG.7

3517 93
34 30 31_91

FIG.8
19
68 o~
14, ety SN A
Inlet Sensor—197| |96 Motor Control ||
15+ N Circuit |
Optical Sensor . 3 '
18 P gl |3 | [Convey Motor |!
Magnetic Sensor |—{ G| |2 T =
~ £ o 66
16 | Thread Sensor < 4’5‘ ‘Light Emitting
1 f" O Elements

D\
18



LV 13355

7/9
FIG.9

18¢a
d,

87 87 87
90 41 40(41 47 46( 47 41 40( 41

NT2|0H ;74 72

\\ II 1’_/
AN \\(\ 64

-
|4~
n
1
NN
| _J
e

I

%

g
DI

5

1
%
N =
/

r—
N
»
alt
LT
Py
-
N
e
||
=

' 17777,
Ut I kw S T I Wi T

42 43 42 48 49 48 42 43 42

FIG.10

15b
=~ 87 87 87
o 51 50(51 57 56( 57 51 50( 51
S, /ﬂ/ﬂ RV L nlaain ////%{/g/;l/n 1

[ \\ 71 \‘ I[ 1 ]}f'
TSN < \\(\ \3\[ 64
FALY

: X FAAY I
II\I\I/"LI\'I\I 12 X177\

45 MW= 3 ¥
79 |1k B .77

AL 77 A

AT T A
23 54 53 58 59 58 53 54 53




FIG. 11

FIG.12

17 93
34
24
25

LV 13355



LV 13355

9/9
FIG.13
1
34 25 51
IR lR,\’34-
R\ (R

FIG.14




	BIBLIOGRAPHY
	CLAIMS
	DRAWINGS
	DESCRIPTION

