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Duralumin' plate(3mm)
Fig.1 Rodless type flexible pneumatic cylinder

(b)Pushing motion
Fig.2 Movement of rodless type flexible
pneumatic cylinder
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Fig.3 Construction of the tested robot using flexible
pneumatic cylinder

;Openlc!ose unit in slide Stage! | Openl/close unit fixed enc;f

3—2 uRy bOHEERE

oAy hOHEEREY, RULOO~@IZR Y. 20
oAy MIFRRZERNE L OLW EToBEEE 2
b THD. RA@IRT X 51, BEEMU->ED
X4 DARMOBEMNEZRRE, b b L < TR L THI
SN oL o2 RET, FREREVY VX DH
MOEHEEZMEL, ATA RRAT—IIZ2WBAM
ME v Z s THLHYT (RIOB]R) . ®wICY
@ITFRTEHIITHLE LA T4 FRIOBBANAZR X,
Blodinh 22K v, BEMUOBBENEZHA TS (X4
O . TORFRETEYV ) I ENDENER
MEL, ZREVY VA OF 2 —THaR2oM L L
@EO X Y IcEd Z & T, BEEWMELFRICE] &
e, HlETH LN BDOTH B, Z OHEEHIETIES
ALY U FOEAZIZFFFITMEL TWD.

Fig.4 Operating principle of the tested robot
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(a) Bending motion

(b) Lifting motion
Fig.5 Motion of the tested robot
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Fig.6 Control system of the tested robot
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Fig.7 Construction of improved robot

(b) View of the lifting up operation
Fig.8 Motion of the tested robot
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Fig. 9 View of the water-proof test
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Recently, the natural disasters that lead to the flood by the earthquake and the global warming
due to carbon dioxide are happened frequently. Therefore, rescue robots for searching victims are
required higher mobility for the hazardous narrow and wet environment. In this study, we aim to
develop the search type flexible rescue robot that can be used in wet condition. We proposed and
tested the flexible sliding mechanism using a novel flexible pneumatic cylinder. In this paper, the
improvement of the sliding mechanism so that it can travel into a narrower space and its
application to a search type rescue robot is described. As a result, the tested robot can travel in
the narrow space that the inner diameter is 50 mm smoothly by sliding the claw unit with the
slide stage as an inchworm. In addition, by executing the water-proof test, it was confirmed that
the proposed robot could be used in the water.

Keywords: rescue robot; flexible structure; flexible pneumatic cylinder;
McKibben artificial muscle.



