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Humanoid Robot with ”Double Spherical Shoulder Joint”

*Yusuke YAMAMOTO (Univ. of Tokyo), Michiki NAKANO (Univ. of Tokyo), Masafumi
OKADA (Tokyo Institute of Technology), Yoshihiko NAKAMURA (Univ. of Tokyo)

Abstract— We are developing a humanoid robot with three advanced mechanisms for the improvement of
the motions. The double spherical shoulder joint has large workspace, replaces two shoulder joints (six DOF)
of humanoid robot, and even provides the equivalent function of yaw rotation of waist joints without actually
adding them. The backlush clutch enables switching between drive and free modes of the knee joints. The
ankle structure has high transmission efficiency of power and enables a dynamic interaction between the
body and the environment because of the drive mechanism composed of pulleys and wire.
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Fig.1 Two arms robot with double spherical shoul-
der and its reachable workspace

Fig.2 The whole external view of the humanoid robot
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Pitch

Fig.4 Motion of the raising arms

gbodoogbobooooboboobboobon
OO00D0ODO0O0000DO0O0DOOO00D0O0O0ODOOTable
l1l00bobobooooooooooooooog
gogooboobobooobobbbooooboboo
gbooboooooboobooooobogoogd
gbooboooooooobbooooooooogo
gogoobobooobboobboboobboog
gobooooooboobobooobooobooogd
0000 45[deg) 00000000000 OODODOODO
oboobOobOooOooOoooooobooooon
gobooooooobooboooobobOooooooDon
O0000Fig4d0O0O0OOOO0ODOOOODOODOODOO
ooooooboaoo

Table 1 Workspce of double spherical shoulder joints

Double spherical joint Human
Yaw =500 150[deg] —300 130[deg]
Roll =300 45[deg] —1650 90[deg]
Pitch 00 180[deg] —60 0 180[deg]
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370mm

"\ Hard rubber

Backlush clutch mechainsm

826mm

45mm  370mm

110mm

Wire driven ankle mechanism

Fig.5 Leg mechanism and its dimensions
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