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Development of the high-precision sensing device to detect lying things

pinched between the doors for prevention of dragging of passenger
Katsuyuki MURAKI, Tomoki WADA (East Japan Railway Company)

Some safety devices to detect lying things pinched between the doors are generally equipped on the railway vehicles such
as commuter train. They prevent the train from running in the situation the pinching is occurring. But conventional devices
with mechanical switch (door close switch ) can’t detect some thin objects such as clothes, therefore some dangerous
accidents that passengers are dragged by the train may occur. Then, the authors studied new type high—precision sensing
device with pressure tube installed into head of the door to prevent dangerous accidents.

Keywords:: pinching between doors, dragging of passenger, door close switch, door stop rubber, silicon differential pressure sensor
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Figl. Transition of door engine and door-catch-switch
(JR-East)
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Fig2. Patterns of the pinching between doors
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Fig3. Example of dangerous cases
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Fig4. Detection with door-close-switch
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Figh. Principle of detection with pressure tube
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Fig6. Procedure of detection with pressure tube
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Fig7. Relocation of pressure tube
for improvement of sensitivity
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Tablel. Comparison of sensitivity
( Flat plate 90mm w1dth 2.6mm th]ckness)
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Fig8. Change of cross-sectional shape
of pressure tube
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Fig9. Dead band of detection
under existence of gap at the head of the doors
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Figl10. Time history of pressure in the tube
during the door operation sequence
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Figll. Principal of detection of dragging of passenger
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Figl2. Section of the door stop rubber sensor
by block construction
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Figl3. Behavior of the tube sensor
and time history of pressure by thin pinched object
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Fig.14 Behavior of the tube sensor
and time history of pressure by closes or tape
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