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Abstract

A new approach to the design of bank note counters is suggested. Modern bank note counters are
equipped with several types of sensors for counting and detection of counterfeit bank notes. To achieve
higher speed of counting while maintaining the sensing capability, longitudinal feeding scheme is
proposed. Several merits of longitudinal feeding are discussed. Taguchi method is used for the
optimization of the feeding mechanism.

Aol Ax7t gtk AAALIE AR 158
Aol gomz gz A FEe FA
1. M2 o oA 9 AA7 E Wgoz ol4H
= 729 AAAFI AL A ANE 5FH
dzAF drse TR A 9 z=AH T ARkel ez g @FdMe At 2
AzNMe ZEsET o 9xxH e olggto 2 o) HE MEE Mg HAE FT
naAe ZAeAY | AH s ALY U 35
o2 AAE A% AN BEHE A4 UF _
o] B 2 g gz e g BE O7AYL o)l gd F9T7e HH HAE HA
el FE AN A7 A8 QdueFo] A} %M. E}?M-@: °l%‘} &
290, AN AT gES JHHE A
7} o3 £Fe AME EHstE ABE 3
#ug "ert Aok 1 A4 FEses 3
=2 s A 47 AAT nLoz A
ASoE ANZto 2 Y2AFH RS G

-|l'

—{)lr e
jatn]

lo
_gg

r
i
2
o
odk
A
©
A
5
2
&
N
)
e
Lo
3
&)
P

Sol wag o alcm~8].
AAAF o et HEY FEHQ AT
e s =¥ ARod AAE 15 RE

AR g4 449 AQEAN dE d7AI

o

P ol
5
ok ok &

e o Jo

48
o

T adgstE gstg 7 AEs wxg u Qou9], AAALY] #YE Age &
(Department of Mechanical Engineering, Graduate 37} W Eo)t} '
S°h°°'agftﬂ ‘js_‘;fja 37416;‘3 ) Y S8 Axxd 2, M2 bE FF

a 2l F - -
(Department of Mechanical Engineering, Korea o A #=5 2 FHE A #10~15],
University ) 2 AL AAASFI6], ZHEG BA7| 9 F

-848-



o dig AEel Utk =AM

=

o

A -21117,18,19]

FTH TP KIRNEFRHTH B AP TR MWT YT WM wWr TR
ﬂi%a %ﬂﬂlﬂ]%l T TR oW R ook im R o
T LEWIwSTRE oW oA o M- — U o? T . r oy & B
Bl T R o= 0 %o ) o ‘lﬂa = N | Mtua Al W e o
BRB Y e T W yw C oy Ix w o ET L
w e AT ﬂmﬂLwiﬂﬂma T il ﬂ%m\ﬂ% o B L
I‘m,wl“\dll ]_ﬁl w,*%ﬂo‘._ma‘mﬂ.lr uﬂﬂﬁrl Ql‘Q...Xro"“wﬂ__o yEO NUJI ,:Lﬂo
Mﬂlﬂl‘mu M N ™ ﬁofo] ™~ < = 1o.b\__LoW‘_t o W R i K = o qwocm._/l ™
See¥ DT lgvail =34 ool Mo B o
s : - } 3 Lyl —_— 0 0
FRE ¥ wmoy gt wIa LTl ﬂ% =2 7
O R R B Tom® o g TE g, &
oj%ofmﬂ Wii,ﬂ?wé%ﬂ w P Mmﬂ/wﬂ%w\_ﬁ ﬂuﬂ d‘_mﬂ« aﬁm,maa
+ = o g woup R o W % , o
Py (eRFEow ot Wc_%@%% ® o . TxT
— — —_ - —_ i — EE—
i ETIETR Dy ErY Jgw g ©u BTy T
— T 7 - B £ ) o
R E B e wE®  NFT BRI R A a3 g2
Vo W Two TT Y ¥ Ryl _gywmm B OOQ T o
~ R R e RO T F O M m T Xy ey W KW oo
] T oz ® do B o T TT ol K % RS I S i w R
= MM =T e W ol B = o = ° X i ! oy -
T B UrO.I7 i ‘m.LOTDT_ — ~— % LA —— —_—
— T o Mo s 7 TN = n =4 el S = T g o .
N molw kT E AL L WT L O REBEMSESFIT O W R E A
ToRHT W PRFBAETTT OTRDT o« FH X ot TT o« bR ORI
o OB AR R B %ﬂi%ﬁ%ﬂmﬁ%ﬂ
ca T " R CF T AT TR
5 4z W w9 Wa  ww ﬂm}ﬂﬁ
\Dlwxl\_” =3 ~ .w ﬁuLDW»}! orﬂ.ﬁx‘v}r7
.p,_la ._vﬂm».m%.ﬁ\ il ﬂ.%v@.dﬂ&%ﬂﬁﬂﬂ‘md/‘ﬂlo
T X PR < ~ 2T X T W
E@;a_ﬂ_m/l N or mﬁg%%a\_wmyﬁﬂﬂﬂﬂa
o_afwmwo N ~ NE 9PN T
ep e frg & FEEFEF N Saag
EM N sy B TEEaN o, IR
LN R T R S T 8 W D W - Ky
P S gxhe H Barak_ dyaxd g
_,T&oqﬂmomMo_ma.wuLn K Mo M._J.,.W.._.wmo ﬁlmamm}
- I S S R
b Ho oo™ M = 100 M { o7 o =5 R ~ oh o
R o= o W o Mool s 3o [ A A
I TR AT ) Tal a¥ThreRg
—_— X Ay T =T — o
T4 TEss ol o 3 wwX i wEL
TE® T gt T o R A R SCHICI
o W OF T W e o L3 — #ﬂﬂuﬂﬂ.gaéMﬂuﬁ%
I T T o = T B
WOy or o _ B e TR oy MW Ow/ . T =
e TR i~ i o PER T NIRRT W R

-849-

Flg. 1 A high speed banknote counter
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Fig. 2 Experimental apparatus

Fig. 2& 9448 F3t9 Az 48 3
ojt}, MEEL Ay Holwgoz FHE
RAe mFAE F AS AXFPew, NRY 4
g7 2RZHA At =Ele|BEH B
o] ol ZAMHA stgth kA BHA} =
golBEd 2E HAEZ4E WAzl £ glod
A7 BdEHdE drs "3 £ o gd=
£, SgolHE, By 47 uFAE vty
A A¥g ¢ dA sk

=

4.

3. KB A7 FATe 2[H3

3.1 dAMHE

Table 1 Control factors

Control L
Description 1 2
Factor

M Feedroll Material Latex | SR
DM Driveroll Material Latex | SR

Distance between
¥DD . 45mm | 40mm
Feedroll and Driveroll

DH Height of Driveroll |llmm | 7mm

Distance betwwen
BDD . 24mm | 26mm
Brush and Driveroll

DD Depth of Driveroll 2mm | Imm
F Brush Force 39N | 29N

Table 2 Noise factors

Noise L
Description 1 2
Fator
NW A FAF SH Good | Bad
NS ZH &8 AR Good | Bad
NA x#H %7 48 ¥ | Good | Bad

BDD

Fig. 3 Control factors
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Table 3 Orthogonal array with test results

NalcTB[B]G

Nslc B |GlB
Rual FM |DM[FOD| DH[RDDIDD] F Inwl 6 [G | B [ B
1jLiL|4|11]24]2 |30 s{1]2]3
2L L |47 1261129 213133
3L S|4 |11|24] 1 {29]al1]2f1]2
4{L|Ss|4]|7]|26]2|39lals|2]2]1
50 s|L|40|1tf2s]2]20{z2}2]0[11]4
6|s|Lja|7|24|1]39]F 2 2]11]0
71slsi{aiulw|i iz RN ERE
8|S |s|45]7 |24|2 29 ol2fof1
A 823 : Number of overlaps for 30 counted banknotes
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Fig. 4 Mean value analysis for control factors
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Fig. 5 Mean value analysis for noise factors
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