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FULL SHAKING FORCE BALANCING OF MULTI—LOOP
SPATIAL LINKAGES AND GENERAL THEORY-
OF FORCE BALANCING OF SPATIAL
LINKAGES BY COUNTERWEIGHTS

Chett  Ningsin Zhang (ixian

ABSTRACT

As a Continvarion of paper [1] the position vectors of mass center of R-S~S, R-C-~S,
R-C-C, P-P-5, S$~C-C, and S-S-S links as well as the conditions of full force balancing
of RRSS-SSR RRCS-SSR, RRCCR~RSS, RRCCR-SSR, RSSR-SS and RSPPR-SSR double~
loop spatial linkages are derived in this paper. Based on [1], [[10] and the abovementioned
research, the “Contour Theorem” of planar linkages [5] is generalized for spatial linkages
and another force balancing theorem is put forward for the first time. The essential part of
the last theorem can be expressed as follows,

“If link i of a full-force balancable spatial linkage possesses four or more force balancing
structural elements, it is pot necessary to attach any counterweights to that link for
achieving full shaking force balancing of the linkages; otberwise, the sum of the number of
force halancing structural elements and the required number of supplementary balancing
conditions must be equal to four” .

Applying these theorems one can easily determine if a spatial linakge can be fully force

balanced and which link no counterweight is needed to be attached to.
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