The Japan

Society of Mechanical Engineers

1276

“E AR 2R (C i)
67 % 657 5 (2001-5)

#w3C No. 00-0389

EEAEFIF Lo — b OMBiRHE"
(%5 5 8, TOEESMEAFIA L F-IREARIE)

w® A F —F - H
VIR A

>r ot

e

Method of Detecting Number of Sheets Using Sound
(5th Report, Non-Contact Measurement '
by Using Acoustic Characteristics of Cloths)

Shuichi SAKAMOTO™, Ryoichi ICHIMIYA,
Junichi ISHIBASHI and Taiki SATO

*s Department of Mechanical and Production Engineering, Niigata University,
2-8050 Ikarashi, Niigata-shi, Niigata, 950-2181 Japan

This paper deals with the development of a new method for detecting the number of cloth without
contact. It is necessary to detect one or plural number of sheets to avoid mishandling. This detecting
sensor utilizes the variation of the phase of the transfer function within entire acoustic system. The
incident impedance of sheets varies with the number of sheets. Characteristic acoustic impedance
and complex wave number define peculiar and most fundamental characteristics of the material. It
is useful for the detection of the number of cloth to know characteristic impedance of cloth. So that,
we tried to measure characteristic impedance and wave number. The measured impedance of sheets
by the transfer function method was introduced into theoretical analysis. The results of the experi-
ments and theoretical analysis show fairly good coincidence.

Key Words: Sound, Sensor, Measurement, Number of Sheets, Cloth, Non-Contact, Phase

1. # =

FIX—M o TEE & KT 5 L KIERERE TS
7%, RBECHBYLAED D IZHTY REEES. Z
D5 RIT, FNRREEIC 1R THENENEHBIT
BLEREERBRBETHS. :

AR R, FSSREM 2 Lo L2 LB
BThHARLWHBEAND, HORBZFROANA B —
HURZERL, OBEIPFEROEEERIZBITS
RO RESISEICRIETHREFAT I HOTHS.
BARIZ OV T OFEREIZHEROOIC LV BR L.

AR CHIEEMORBE L H-> TV 5. —REANED
B O SRR CE AN R, | R BB
BEBLROMABEEELEFA L TRERHETO S
EEHT I ERLUERM Tok. £, HEBKEOI
I A OFTBEEORER L OCEREZITY, AOREE
ALY —F R EEREERETEROBERBATIC
WAL, EAMELERFEES LB L.

2. BRHEBOBELZTOERNRE

1 RSO, BRI T TV VRO
ZBEAED LT R, FOLICHA2ESE S E-RE
BEREETS. 22T, RIS, A, ML TR
AL, BO LB EAICZESARORE 2 EESE

* EREZAT 200043 B 29 H.

*EE, HEBAYLEE(®950-2181 FH\WA TR 2 OH]
8050).

*2 FE RIS T (S 729-0292 RLLT#ERRT 1 =5E).

* PRRERE D

A E, FIRRERER.

E-mail : sakamoto@eng.niigata-u.ac.jp

e ED, EEOMMYTIENDNPS.
TDEE, BILETHAHOBKIZ LY HOESLFHH
DANA =& 23T D, Lichs o TR
OEIZEGE SN ATESL L E—F U RIE(TH728,
HEBEDEEROEZEKLETD. Z0XK5IC, f
OB EBEEEOBRIZER TS Z LI LY BE%:
FEHfRCRIET 5.

FERIZHEA LKA 18mm, ZBEERSES
~30mm ¥ T 5mm BIWT 6 B, 77 VBT
5,1020mm @ 3 8, &E 18 METHH. T, WM

AT OWTIZER AR DIRE A DRSEEE COEREE 1~

3mm ¥ T0.5mm BT S @Y ERELE. v 7 aik
VEREY—HIEHIZVY arFa—T N LTERIT
B ), =4 7 akr b A —EOESifEEE -
T3, 24 7R AOF 2—7OREE Imm, &
X% 30mm THY, A—HHOF 2 —T OREIX
2.5mm, §&i330mm THB. M7 Y v XY EHE
BEIZEIE L, THICHEIr D %5 < T2 DT BRI A0
BESICRE L. FEEET A0 0ORIEEIZIIER
RT 7 UNMEERL, fi L AWABEDEFRBLRERT
EX PN Ry

AH X CHEROOLELL, AEE, EX, HE%
RENENREZ D 11 FEOH A~K AV BIESR
AREFHHROLALLOEEMR L.

BHEIZEA - oREESEOEELZITIZCW
EVWSBHATHFEE IR MRERAWE. K2 ITRI
LA JIZOWVWTHRDERTE LN | RO & A1

NACSI| S-El ectronic Library

Service



The Japan Society of

Mechanical Engineers

EEEFR LT v — b OBSREE (55 %) 1277

& LI 2B ONBE R (BEHEE S 30mm, 752
VY8 10mm, R 3mm). 1.8~1.9kHz #1365 COIRE/ATHR
EVNRLNS. THIIESEOETE I 7547 VR
2 ERMDA L E—F AR RTRBROLESRS
LEChIMDEEII L VB2 2T 57D ThH 5.
COBRREFAL, HEEEBHEOERE 2K L~
BROAHMARMEZRETZ LItk y, MBAEEC
BERHA TR L 2 5. RHAHEENAE L 25 B
X7 7 VR, B, Z25HEESICLVERY, 74
DEFUCL > THERBE R, BB L BB IS
B, 77UV, BE, Z5ERE SRR EbRIzoX
REOEERELBEZLIZLY, HOBERLED-TH
RHEIZFEECH 7. ZhAREAHEEOBETH S,

3. BERMICKBIANSIUE—FUROHH

BERAEATICEVT, 1 BBy, 2 BB OR ORTEH» b B,
IEERA TR, THROBANL Y E—F LR
ZyERODDUVERDD. ZEFAEEICT B =D FIo®
ROFHEERCE, S, L v —F 2B L UEE
BRI, BRI CR 7 mElEKE QE %)
WX VRO, PIERSRE L, Mo ERIC
RAWEAERUT LD (11 5EE) ©5h 5

27T AR EDL O —F AT 02— T BT B,
B S dOMBDOAIIA =5 2 2, (EIE /BT EE)
i, RO TRED, WEDHBEMEBLDITITE L OF
ICEWT 4, SBREDCHASHhEHET HEL L.

oonoo

2 - Channel
FFT analyzer
A-ch  B-ch
Signal
generator Personal
= computer
| / I
Amplifier
L

Microphone

Adapter

Speaker
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function method
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Fig.2 Difference of phase between 1 piece and 2 pieces
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Fig.8 Difference of phase by variation of cloth
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