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1.Four Bar Chain or Quadric Cycle 

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.

According to Grashof ’s law for a four bar mechanism, the sum of the shortest and longest link lengths

should not be greater than the sum of the remaining two link lengths if there is to be continuous relative

motion between the two links.
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Inversions of Four Bar Chain :

1. Beam engine (crank and lever mechanism). 

A part of the mechanism of a beam engine (also known as crank and lever mechanism) which consists of four 

links, is shown in Fig.

.

In this mechanism, when the crank rotates about the fixed centre A, the lever oscillates about a fixed centre D. 

The end E of the lever CDE is connected to a piston rod which reciprocates due to the rotation of the crank. In 

other words, the purpose of this mechanism is to convert rotary motion into reciprocating motion.
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2. Coupling rod of a locomotive (Double crank mechanism).

The mechanism of a coupling rod of a locomotive (also known as double crank mechanism) which consists of

four links, is shown in Fig.

In this mechanism, the links AD and BC (having equal length) act as cranks and are connected to the respective

wheels. The link CD acts as a coupling rod and the link A B is fixed in order to maintain a constant centre to centre

distance between them. This mechanism is meant for transmitting rotary motion from one wheel to the other

wheel.
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3. Watt’s indicator mechanism (Double lever mechanism). 
A *Watt’s indicator mechanism (also known as Watt's straight line mechanism or double lever mechanism)

which consists of four links, is shown in Fig.

The four links are : fixed link at A, link AC, link CE and link BFD. It may be noted that BF and FD form one

link because these two parts have no relative motion between them. The links CE and BFD act as levers.

The displacement of the link BFD is directly proportional to the pressure of gas or steam which acts on the

indicator plunger. On any small displacement of the mechanism, the tracing point E at the end of the link

CE traces out approximately a straight line.
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