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Method of Detecting Number of Sheets Using Sound
(4th Report, Theoretical Analysis Including Acoustic Characteristics of Cloth)

Shuichi SAKAMOTO, Ryoichi ICHIMIYA and Tomoyuki TAMAHASHI

This paper deals with the development of a new method for detecting the number of cloth. It is
necessary to detect one or plural number of sheets to avoid mishandling. This detecting sensor
utilizes the variation of the phase of transfer function within entire acoustic system. The impedance
of sheets varies with the number of sheets. Characteristic acoustic impedance and complex wave

number define the material peculiar and the most fundamental characteristic.

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 transfer
function method was introduced into theoretical analysis. The results of experiments and theoretical

analysis show fairly good coincidence.
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Fig.1 Detector and measuring instruments of transfer

function method
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Table. 1

Cloths under the test

Silk

Cotton 3
Rayon 5
Cellulose 7
Acetate Rayon
] Nyron 8
“E“ : i Polyester 10
6 | eyt 11

Cotton 5. 65 1.47
1 Wool 8.72 2.63
Wool 4. 60 1. 58
| Polyester | 2.10 0. 898

Cloth 1
] I 1 I |

0 2 4 6 8 10
Frequency [kHz]

Difference of Phase 4 0 [deg]
KN
o

Fig.2 Difference of phase between 1 piece and 2 pieces
(Measured)
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Fig.3 Setup of transfer function method
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Fig4 Input impedance of cloths backed by rigid wall
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Fig.5 Acoustic characteristic (2-thickness-method)
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Fig.8 Difference of phase between 1 piece and 2 pieces
(Calculations)
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