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Development of an OLE-type Torque Sensor for Active Code Mechanism

*Shunichi TAKAOKA (Tokyo Tech), Hiroya YAMADA (Tokyo Tech), Shigeo HIROSE(Tokyo
Tech)

Abstract— This paper proposes a new active code mechanism which has sensors for surrounding environ-
ments, flexibility of joints, dust- and water-proof system and overload protection mechanism. In order to
achieve this concept we proposed to develop a practical active code mechanism ACM-R4n and an OLE-type
torque sensor. ACM-R4n is an ACM which has active joints and active wheels, and it has dust- and water-
proof system. An OLE-type torque sensor is a new sensor which has a function of a torque sensor and torque
limiter and elasticity. Our concept is achieved by mounting OLE-type torque sensors to ACM-R4n.

In this paper we mainly focus on the sensor. The prototype is developed with a spring, a friction plate, 2
plates with cam groove and balls. Firstly we analyzed theoretical characteristic of it. Then we measured
real characteristic of the sensor through experiments and validate its effectiveness.
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Fig.1 ACM-R4n
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Fig.4 Joint structure of ACM-R4n
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Fig.5 Equilibrium of force between plates and a ball
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Fig.6 A prototype of proposed torque sensor
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Table 1 Specification of OLE-type torque sensor

Radius of cam groove 3.5 mm

Pitch circle diameter of cam groove | 56.0 mm
Outer diameter 64.0 mm
Thickness 10.0 mm

Diameter of inner ball 3.0 mm
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Fig.7 An experimental equipment
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Fig.8 Schematic of an experimental equipment
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Fig.9 Torque characteristic of proposed sensor
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Fig.10 Schematic of an experimental equipment for
a sensor with an o-ring
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