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Fig. T- The Bennett Four-link mechanism

. Fig. 2 Franke's "Wirbetkette" six-link mechanism

mechanism ean be subjected to '1(1(1111011‘11 georetric conditions
which crente “Cleneral Constraints™ that alter the fune tion of the
e dhanism from that ereated by the rrmstmmls of the kine-
. matic palrs.

The Katzbach Criterion is eurrently the only available criterion
£y define the mobility of a three-dimensional kinematic chain.
It is tofally inadequate for a general survey, since it is based only
o1t the comstraints of the kinematic pairs and does not acecunt for
the effect of other geometric conditions which ean exist.  Thus it
fails to recognize the gxistence of such Yspecial” mechanisms as
the Bennett four-link [6], Fig: 1, and Franke's “Wirbelkotte'
{15} six-link, Fig, 2

Lronieally, it seems that there may be a number of extremely
practienl space mechanism fypes hidden within the regions of
“special”’ mechanisms with general constrnints.  The Tennett
mechanism is & four-link, four-revolute (RRRRY, one-degree of
freedomy space mechanism which, without its specific geometric
conditions, is wi immovsable struclure.  Here is an example of the
simplest. possible form of a constrained, fourlink space mecha-
nism which does not exist, within the definition of mobility aliowed
by its pair elements alone.
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group of all space mechanismes.

mechanisms which, according to Kolchin’s classifiestion in Table
1, exist in the 6/0 group of the zero series.  All miechanisms
identified by the Kutzbach Criterion can be regarded as.fhe husic
This 6/0 group has no general
congtraints restricting the freedom of the links nor gpecial
geometric conditions creating idle constraints nor passive froe-
doms of the pairs.’ The mehility of the 6/ group of mechanisms
is determined entirely by the constraints of ‘rho basie kinematic
pairs. :
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Mechanism Identification : _

In order to catalog thesmechanisms of the 6/ group it is neces-
sary to esiublish an identification scheme. © Since a space meacha-
nism can exist with a wide variety of pair comblmtmna, the
identity of the mechanism is determined by its pairs. It is neces-
sary, therefore, (o identify the known physically realizable pairs
which can have from one to five degrees.of freedom. They are
divided into classes Iabeled accor dmg to the number of df‘ﬂree‘i of

. freedom as shown in Table 2.

Within each class of pairs there are one or more fypes of pairs

distinguished by the kinds of freedoni allowed by the contacting

Mechanism series and groups [21]
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The specizl mechanisms groups contain all mechanisms which
have fewer links and pairs than the basic gr oup for tho same de-
gree of frecdom in esch series.

The unlimited mechanisms are all mechanisms which have a
lawer degree of freedom than their counterpart in the hasic group
in each series,

The bagic mechanisis have equal reduetion of freedom, and
constraint in both the linksand the pairs.

Table 2 Classification of kinemetic pairs
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