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Unwinding binding with multiple tensioned threads

OlIkumi OKADA, Yuki MIMORI, and Shinichi HIRAI (Ritsumeikan University)

Abstract: We propose a structure that does not wind up the yarn when opening and closing with multiple elastic threads, and
report a robot hand prototype that applies it. One unit is an elastic thread stretched around the ends of two rigid rods.
Multiple units are placed around the object. As the units move, the elastic thread area expands and contracts. Based on the
proposed method of tensioning the binding thread, we produce a linear robot hand that creates a triangular binding area
with three elastic threads. This paper proposes a new binding structure and creates and evaluates a prototype.
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Binding thread(silicone rubber)

Fig.1: Binding hand with winding mechanism[3].

E0EVATLUTIL—-Yav AP RES

(SI12019) (20194128 12B~148-FJII)

EMMTARMD ST GBI ARN T =N ETTH L
bdbolz., TZTARMETIE, XA T AT R
DR OBEEZB N e T2, LfTHENLZY
T H IR B BRI R BRI S e WSS T T
HRORY FERET 5. 2 KOO JeimIzogk bl
Wik E 1 2=y e L, ERIRET X 5 I
Bl 4 5. 2L TRICR L=y hE8I)TZ & T,
MR THENDI =Y TRLRSELZHDOTHD.
DOEY FIZX Y, BMRIIMEET—V 2> Z L 7L
R A BT 5.

AFETIE, ZORL T 4 7ROED Fa Rz
BEEINSA T 4 Iy RERIEL, BEFERN D
PSR DOBLE N X DR~ OB Z FGET 5.

RE#EDa VT H

2.1 1M oT 429
BETDHIANAL T 4 T HROED FOFMEZT 512
B0, AT 4 T ORKEERRD. NA T4
YT DET IV E Fig2 ORT. NA T 4 o7 8
Fig.2 OO TRIHIRDOFEM (LIRS & FES) %
WA JEPHICELE L, MR TR S 2 fEIk 2 B
MR LY THZ & TR EE VT 5 FETHS.
BPESR & RIS AT 5 72, MR O ERERIC
MINDIEN i CELBEU LOER A2 S THIRT
& %. Fig2@) Ik z A 7 4 » 7R THATZIREE,
Fig 2 IEDBHIRIZITSL T ETHRAL VT 4 TR0
MR LBl L TV DIREETH D, Z O, SA VT 4
VT RITIR DN E DAL & KR B D ITIEE L
TW5.

22 RETDINA2T 4T RDEE

BT LA T 4 THROEY Ji RS T R DR
BH % Fig3 \ZRd . (ERONA T 4 U THROED
1%, EEIR O JE IS BLE S T EE ORI I

SY0010/19/0000 - 2890 © 2019 SICE

- 2890 -



Rod

Thread

object

(a): open (b): close

Fig.2: Binding model.
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Fig.3: Binding thread placement.
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(b): Close
Fig.4: Binding mechanism model of proposed placement
method.

(a): Open

Fig.5: Overview of the prototype.
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Fig.6: Exploded view of the mechanism.
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(a): Open (b): Close (c): Pick up

Fig.7: Picking up a cup (50 g) using a prototype.

(a): Open
Fig.8: Boiled eggs that failed to binding.

(b): Close

Table.1: Object information and EXPERIMENTAL results

. . i Previous Proposed
. Dimension | Weight
Object method method
[mm] le] 3 3
(n=35) [%] | n=35) [%]
Egg 58%46%29 22 100 80
Chicken | 42x36x48 20 100 100
Wooden
58%58%x58 30 100 100
ball
Plastic 30 100 100
cup 40 100 100
filled | 65x65%28
with 50 80 100
beans
Paper 30 100 100
cup 40 100 100
filled | 73X73X78
with 50 80 100
beans

- 2893 -




