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Fig. 1 A micromanipulator for minute objects
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Fig. 3 A molded pantograph mechanism with largedeflective hinges and

links for new surface mount systems whose output motion has a constant

orientation  (Polypropylene)
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Fig. 5 Polymer-made 3-DOF positioning-orientation table without
singular points (Driven by three actuators on two rails,
Polypropylene-made)
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Fig.2 One arm mechanism in the 5DOF micromanipulator for
micro devices shown in the right, an assembling view of
micro devices 0402 (0.4mmx0.2mm) ,
and the distance between blue lines is 1 mm shown in the left
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Fig. 4 A molded pantograph mechanism with constant orientation of the
output link (Theoretical result)
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Fig. 6 A 3DOF planar parallel manipulator on two rails for
polymer-made surface mount systems in one room factory

(Current Topics)
1) Development of micromanipulator for minute object
holding operation (M. Horie)

In case of a 2-DOF pantograph mechanism, in generally, input
motion is a linear motion. When two inputs move in the X and Y
direction, an output point of the mechanism has a X and Y linear
motion. In Fig.1, when the input link Lin has a rocker motion (+
0 ), the end effecter has a rocker motion (+6 ) around one fixed
point P. This micromanipulator was developed by collaboration
research between Horie Lab. and NISCA Co., Ltd. The
manipulator has two arms and a 5-DOF (X,Y,Z linear motion and
6z, Okrotation) per one arm. The feature of the manipulator is
that there is a wide range operation area (10-1000um) , three
dimensional position recognition of the top of the end effector,
the softness detection function of the holding objects, etc. The
application of this manipulator is tha (1) the holding-and-incision
operation of cell-and-blood vessel, (2) the surface mount system
for electronic objects on the printed wiring board, etc. are
available. (Figs. 1and2 )

2) A molding pantograph mechanism including an output
link with constant orientation for miniature surface
mount systems (M. Horie)

In this research, a new surface mount system with parallel

arrangement miniature manipulators is proposed for use in system

downsizing. The miniature manipulator consists of a molded
pantograph mechanism, which is composed of large deflective
hinges and optimum mass-distribution links to obtain decreased
hinge forces, both made of the same materials. An output link of
this mechanism has usually a constant orientation. In order to
create such systems, first, durability of the pantograph mechanism
is to be confirmed by fatigue tests. Next, the input and output
displacement characteristics of the pantograph mechanism are to
be experimentally discussed. Finally, propriety of the proposed

system should be confirmed. (Figs. 3 and 4)

3) A polymer-made 3-DOF planar parallel manipulator
(M. Horie)

Figure 6 shows the new surface mount system composed of
all-polymer 2-DOF pantograph mechanisms and all-polymer
3-DOF planar parallel manipulators driven by linear actuators.
The polymer-made 3DOF parallel manipulator has not bearings at
the joints, and it has polymer-made hinges and links. Therefore,
the moment acting on the polymer hinge is reliably transmitted
from the link to the next link, and it was carried out that this
polymer-made manipulator has not singular points in the
output-link motion plane in theoretically and experimentally.
(Figs. 5 and 6)
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