19MET302 - THEORY OF MACHINES

Introduction to Intermittent Motion Mechanisms
Intermittent Motion Mechanisms

Intermittent motion mechanisms are devices designed to produce a repetitive,
noncontinuous motion. Unlike continuous motion mechanisms, these systems provide motion
in distinct intervals or steps, which is essential in applications requiring precise, periodic
movement.

Importance in Engineering

Intermittent motion mechanisms are crucial in various industries, including
manufacturing, automation, and packaging. They ensure accurate and controlled movement,
which is vital for processes such as indexing, stepwise operations, and timed movements.

Applications

Manufacturing: Used in conveyor systems and automated assembly lines.
Packaging: Employed in filling and labeling machines.

Robotics: Implemented in robotic arms for specific, repeatable tasks.
Types of Intermittent Motion Mechanisms

Geneva Drive

Mechanism Description: The Geneva drive consists of a rotating wheel with slots that engage
a pin on a stationary wheel, causing intermittent rotation.

Applications: Common in film projectors, watches, and film cameras.
Ratchet and Pawl

Mechanism Description: Utilizes a toothed wheel (ratchet) and a lever (pawl) to allow motion
in one direction only, with each movement being discrete.

Applications: Used in mechanical clocks, winches, and hand tools.
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Cam Mechanisms

Mechanism Description: Cams convert rotational motion into linear or oscillatory motion
through a follower mechanism. Types include radial cams and cylindrical cams.

Applications: Found in automatic machines, automotive engines, and machinery.
Indexing Mechanisms

Mechanism Description: Indexing mechanisms provide precise, stepbystep movement. They
are often combined with gears or cams to achieve accurate positioning.

Applications: Used in rotary tables, indexing heads, and automatic feeders.

Geneva Drive

Design and Operation

The Geneva drive mechanism features a driving wheel with a pin that fits into slots on
a Geneva wheel. Each rotation of the driving wheel advances the Geneva wheel by a fixed
amount, creating intermittent motion.

Advantages

Precision: Provides accurate stepwise rotation.
Reliability: Simple design with few moving parts.

Smooth Operation: Reduces vibration and noise compared to other intermittent mechanisms.
Disadvantages

Limited Speed: Operates at lower speeds due to the mechanical engagement.

Wear and Tear: Pin and slot wear can affect precision over time.

Applications
Film Projectors: Advances film in discrete steps.
Watches: Drives the second hand in a stepwise motion.
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Ratchet and Pawl

Design and Operation

The ratchet and pawl mechanism includes a rotating ratchet wheel with teeth and a pawl
that engages with these teeth to prevent backward motion. Each movement is discrete, allowing
motion in only one direction.

Advantages

Simple Design: Easy to construct and maintain.

Unidirectional Control: Ensures motion in a single direction only.
High Torque Capability: Can handle significant loads.

Disadvantages

Potential for Slippage: Under high loads, the pawl may slip or wear.
Limited Speed: Not suitable for highspeed applications.

Applications

Mechanical Clocks: Controls the movement of the gears.

Hand Tools: Provides controlled, incremental movement.

Cam Mechanisms

Types of Cams

Radial Cams: Feature a cam profile that rotates around a central axis, pushing a follower in a
radial direction.

Cylindrical Cams: Have a cylindrical surface that guides the follower in a linear or oscillatory
path.
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Design and Operation

Cams convert rotational motion into various types of linear or oscillatory motion. The
shape of the cam profile determines the movement of the follower.

Advantages

Versatility: Can produce various types of motion profiles.

Precision: Offers accurate control over follower movement.
Disadvantages

Complex Design: Requires careful design of cam profiles.

Wear and Tear: Cams and followers can wear out over time.
Applications

Automotive Engines: Used in camshafts for valve timing.

Automatic Machines: Provides stepwise movement in production machinery.

Indexing Mechanisms

Design and Operation: Indexing mechanisms use gears, cams, or other devices to
achieve precise, stepwise movement. They are often used in applications requiring accurate
positioning.

Advantages

Precision: Allows for accurate control of position.

Flexibility: Can be used in a variety of applications.

Mr. A. Vetrivel AP/Mech BASICS OF MECHANISMS
SNSCT

~»

L

1riricnds



19MET302 - THEORY OF MACHINES e g

1riricnds

Disadvantages
Complexity: Can be complex to design and implement.

Cost: May be more expensive due to the precision required.

Applications

Rotary Tables: Used in machining for accurate positioning.

Automatic Feeders: Controls the delivery of materials in a stepwise manner.
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