
Types of Kinematic Chains
• The most important kinematic chains are those which 

consist of four lower pairs, each pair being a sliding pair 
or a turning pair. 

• The following three types of kinematic chains with four 
lower pairs are important from the subject point of 
view :

1. Four bar chain or quadric cyclic chain,
2. Single slider crank chain, and
3. Double slider crank chain.
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Four Bar Chain or Quadric Cycle Chain

• We have already discussed that the kinematic chain is a combination of four or more 
kinematic pairs, such that the relative motion between the links or elements is completely 
constrained.

• The simplest and the basic kinematic chain is a four bar chain or quadric cycle chain, as 
shown in Fig. 

• It consists of four links, each of them forms a turning pair at A, B, C and D. The four links may 
be of different lengths.

• A very important consideration in designing a mechanism is to ensure that the input crank 
makes a complete revolution relative to the other links. The mechanism in which no link 
makes a complete revolution will not be useful.

• In a four bar chain, one of the links, in particular the shortest link, will make a complete 
revolution relative to the other three links.  Such a link is known as crank or driver. 

In Fig. AD (link 4 ) is a crank. The link BC (link 2) which makes a 
partial rotation or oscillates is known as lever or rocker or follower 
and the link CD (link 3) which connects the crank and lever is called 
connecting rod or coupler. The fixed link AB (link 1) is known as 
frame of the mechanism.

When the crank (link 4) is the driver, the mechanism is transforming 
rotary motion into oscillating motion.
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• The Grashof’s condition for a four-bar linkage states that “If the
sum of the shortest and longest link of a planar four bar linkage is
less than or equal to the sum of the remaining two links, then the
shortest link can rotate fully with respect to a neighbouring link.

• Condition

S+L ≤ P+Q

where S is the shortest link, L is the longest, and P and Q are
the other links.
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• A mechanism is one in which one of the links of a kinematic chain
is fixed.

• Different mechanisms can be obtained by fixing different links of
the same kinematic chain.

• These are called as inversions of the mechanism.

• By changing the fixed link, the number of mechanisms which can
be obtained is equal to the number of links.

• Except the original mechanism, all other mechanisms will be
known as inversions of original mechanism.

• The inversion of a mechanism does not change the motion of its
links relative to each other.
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Inversions of four bar Mechanism
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Crank-rocker mechanism:

• In this mechanism, either link 1 or link 3 is fixed. 
Link 2 (crank) rotates completely and link 4 (rocker) 
oscillates. 

6


