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A Configuration Synthesis Method of Mechanism Systems
using Motion Marker Sequence and Planar Cell$
Kikuo FUJITA*3, Shinsuke AKAGI and Naoki FUKUMA

*3 Osaka University, Dept. of Computer-Controlled Mechanical Systems,
2-1 Yamadaoka, Suita, Osaka 565-0871, Japan

Mechanism synthesis problem is discussed with an example of configuration design of chain-type
mechanisms. Mechanisms are system elements of various products which are composed of mechanical
pairs. In the design process, the functional structure of mechanisms, i.e., sequential chains of pairs and the
spatial configuration of them, i.e., arrangement and geometry are determined simultaneously. In this paper,
we propose a method for simultaneously considering both issues for designing a certain level of practical
mechanisms. The concepts of marker sequences and cell-based planar representation are introduced to
manipulate a design through generating marker sequences, mapping between markers and cells, refining
both of them, and embodying configuration and arrangement of mechanisms. Finally, an experimental
computer system is applied to several design examples. This study leads the necessity of imaginary media
for representing and computing the conceptual and configurational phases of design process.

Key Words: Mechanism Synthesis, Design Engineering, Conceptual Design, Configuration Design,
Function Structure, Spatial Arrangement, Chain-Type Mechanisms, Marker and Cell
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(c) Mechanism element arrangement on cells

Fig. 1 Functional structure and configurational
rangement of a mechanism
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Fig. 3 Qualitative representation of a pair of gears
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Fig. 4 Skeleton model for embodying arrangement
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Fig. 5 Mechanism configuration synthesis

0000000000000 00000000000
00000000000 0000000000000
000000000000000000000000
000000000000 000000000000
sfsislsis)sfsislstsluls

52 0000000OO0OOOOOOO OOOO0
00000000000 0000000000000
00000000000 0000000000000
0000000000 00000000000000
00000000000 0000000000000
000000000000000000000000
00000000000 0000000000000
00000000000 0000000000000
00000000000 0000000000000
000000000000 000000000000
000000000000000000000000
000000000000000000000000
0000000000 00000000000000
00000000000 0000000000000
00000000000 0000000000000
00000000000 0000000000000
000000000000On

53 0000000000000 OOO0O0O
000000000000000000000000
0000000000 00000000000000
00000 Common Lisp0 00000000000
0O Common Lisp Object Systéfo 0 oooooo
0000000000

Table 1 Required functions of VCR mechanism
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TL-A, B: tape loading mechanism A and B
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X

Fig. 6 Spatial design conditions of VCR mechanism
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Fig. 7 Application to tape loading mechanism and pinch roller mechanism

Fig. 8 An alternative of the overall system
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Fig. 9 Application to motor-press mechanism
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