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Detection of Yarn Passage by Air Pressure Variation in a Pipe

Kiyoshi Hatta* Toshiyasu Kinari** and Sukenori Shintaku**

Abstract

The yarn detecting system is developed using the air pressure variation caused by a yarn running through a
pipe. The optimum detecting conditions for several kinds of yarns are examined. The processing technique is
also investigated to judge a yarn passing through a pipe at higher degree of accuracy. The system is composed
of a yarn detecting block, a pressure sensor and a personal computer. It can stably detect even 20 D spandex
yarn that was impossible to be detected. Results obtained are as follows:
(1) Pressure variation increases with the area which a yarn occupies in a pipe. For example, larger pressure
variations are observed when a yarn has larger diameter, more filaments separate and a yarn has more fuzz.
Spandex yarn which has large flexibility shows much larger pressure variation because it flows into a branch
pipe. It also shows larger pressure oscillation caused by its extension and/or compression.
(2) The supplied pressure to an ejector has little effect on the pressure variation except for a spandex yarn. The
pressure variations are also emphasized when a branch pipe is tilted in the yarn entrance direction.
(3) Pressure variations must be distinguished from the oscillations of the air flow in a pipe, because the pressure
variation caused by a yarn passing through a pipe is very small. In the yarn detecting system, low—pass filter
circuits and average processing with a personal computer are useful for increasing the accuracy to judge a yarn
passing through a pipe.
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Fig. 3 Yarn detecting block (Standard type)
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Table 1 Diameter of test samples

Yarn type Detail Count Diameter
(tex) (mm)
Wire (No.1) 0.17
(No.2) 0.28
(No.3) - 0.52
Nylon monofilament | 015 3.8 0.065
04 10.8 -0.11
1 24.4 0.165
2 49.4 0.235
4 97.5 0.33
6 146.9 0.405
Spandex 20D 2.2 0.06
30D 3.3 0.10
70D 7.7 0.15
140D 15.6 0.25
280D 31.1 0.35
420D 46.7 0.45
Polyester 50D-100t/m 5.6 0.08
50D-500t/m 5.6 0.075
100D-100t/m 11.1 0.12
100D-500t/m 11.1 0.11
200D-100t/m 22.2 0.165
200D-500t/m 22.2 0.16
Cotton Ne60 9.9 0.15
Ne30 19.7 0.22
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Fig. 9 Characteristic behavior of spandex yarn
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Fig.14 Flow chart for detecting yarn passage
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BEL-bDTHB. 5B, RHOBFZIRIEE
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Table 2 Results of detect in for thin yarns

Yam type Diameter | Type of Yarn Difference | Difference | Result of Notes
of Yarn Detecting Block | in Voltage | in Pressure | Detection
1 mm| 9° 0.018V 0.46kPa @) Fluctuation without Yarn=0.1kPa
90° | 0.009V | 0.22kPa O
Spandex20D | 0.06 mm | 1.5mm ”
60 0.010V 0.26kPa @)
2 mm| 9° 0.005V 0.12kPa X
1 mm| 9° 0.023V 0.58kPa © Fluctuation without Yarn=0.05kPa
90° | 0.014V 0.35kPa O
Nylon015 0.065mm 1.5mm -
60 0.018V | 0.45kPa ©
2 mm| 90° 0.012V 0.31kPa (@)
1 mm| 9° | 0028V | 0.69%Pa ©
9° | 0.016V | 0.39kPa ©
Nylon04 0.11 mm 1.5mm =
60 0.019V | 0.48kPa ©
2 mm| 90° 0.010V 0.26kPa O

(Supplied Pressure to Ejector=0.4MPa, Resolution of A/D Conversion=1.22mV = 0.03kPa)
Class of result:© Excellent O Good X Bad
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