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Band brakes  

A band brake has a band, normally made of metal, and makes a part of the circumference of drum. The braking is 

carried out by tightening the band. The net force in the tensions at both the end of the band gives the necessary 

torque.  

Simple band brakes: When one of the end of band is fixed to the fulcrum, then this kind of brake is called simple 

band brake as represented in figure  

Let , 

T = Tension in Tight side N  

T2 = Tension in Slack side N  

θ = Lap Angle in radians  

µ = Friction Coefficient  

D = Brake drum Diameter in mm  

M1 = Torquein N-mm 
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Block Brake: 

A single-block brake is represented in figure It contains a short shoe (may be firmly mounted or pivoted) to lever. It 

is pressed against the rotating wheel by a force at one end of the lever. The other end is pivoted on a fixed ball 

crank O. The frictional force exerts by the block on wheel will reduces the rotation of wheel. This kind of brake is 

generally used in railway trains. When brake is applies, the lever together with the block will be considered as  free 

body in equilibrium under following forces.  

1. Force F, Applied at the end of the lever.  

2. Normal reaction Fn, between shoe and wheel.  

. Fri tional or tangential raking for e Fθ between shoe and wheel.  

4. Reaction at Pin.  

Let  

F = Force  

M1 = Torque   

r = Wheel Radius  

θ = Angle of contact   

µ = Friction coefficient   

Fθ = raking for e (Tangential) = r Mt  

Fn = Normal force = µ Fθ  

a = Distance b/w the fulcrum pin and center of shoe  

b = Distance b/w center of shoe to end of lever, when the effort applied  

c = Distance between fulcrum pin & the line of action of Fg 

Let us study the following 3 cases;  

(i) Line of action of force(tangential) F0 passes through fulcrum 
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Dynamometer: 

It is a tool used to realize the force and break power needed to run a driven machine. 

Dynamometers are generally classified into 2 varieties. They are: 

1. Power Absorption Dynamometer: They measure and absorb the power output of engine to which they're 

assembled. the power absorbed is typically came back as heat by some type. 

2. Power Transmission Dynamometers: They transfers the power to the load coupled to the engine  after 

that  it is measured on some suitable scale & also referred as torque meters. 

Some of dynamometers are discussed below in short. 

Prony Brake Dynamometer: 

It is one in every of the best dynamometers for measurement output/brake power. it's an attempt to prevent an 

engine by employing a brake on flywheel & measure the wt. with an arm hooked up to break can support, because 

it attempt to rotate in conjunction with regulator.

 

Figure 1: Prony Brake 

The Prony brake is represented in the above fig. It have a wooden block, a rope, a  frame, set of brake shoes & a 

flywheel. It works on principle of changing work to heat by friction. Bolts with Spring-load are provided to enhance 

the friction by tightening the wooden block. 

The whole power is absorbed is converted into heat & so, this type of dynamometer must be cooled. 

Brake power can be calculated from: 

BP =  πNT 

Where T = W × L 

Dynamometer (Rope Brake): 

It is shown in below figure & is another device for getting brake power of an engine. It consists of some turns of 

rope wrapped around the rotating drum assembled to the output shaft. One side of rope is attached to a 

spring balance & other side is attached with loading device. The power absorbed due to friction b/w the rope and 

drum. Thus drum in rope brake devices required cooling. 
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Figure 2: Rope Brake 

These dynamometers are cheap & can be made quickly but brake power cannot be obtained accurately bcz of 

change in the  coefficient of friction the rope with change in temperature. 

The brake power is given by  

B P= π DN W − S  

when D is the brake drum dia., 

W is the wt. of load & 

S is spring balance. 

Eddy Current Dynamometer: 

The working principle of this kind of dynamometer is shown in the fig below. It has a stator coil on that some 

electromagnets are fitted & a rotor disc of copper/steel & coupled to the output shaft of engine. once rotor 

rotates, eddy currents are made in stator because of magnetic flux that is set up by the passage of field currents in 

electromagnets. These currents are dissipated by producing heat so, this kind of dynamometer needs some cooling 

arrangement. The torsion is measured in same method as in different varieties of absorption dynamometers that's 

with the assistance of a moment arm. The load in IC engine check is controlled by controlling the current within the 

electromagnets 

.  

Figure 3: Eddy Current Dynamometer 
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Advantages: 

1. High brake power to weight ratio. 

2. They gives the highest ratio of constant power speed range (up to 5: 1). 

3. Field excitation is below 1% of total power which is to be handle. Thus are easy to control & 

operate. 

4. Eddy current development is smooth so the torque is also smooth & continuous in all conditions. 

5. Relatively high torque under in low-speed conditions.  

6. No complex rotating elements except the shaft bearing. 

7. No size limit, either tiny or massive. 

Hydraulic Dynamometer: 

It is shown within the figure below and is works on the principle of scattering the power in fluid friction than in dry 

friction. 

 
Figure 4: Hydraulic Dynamometer 
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 Its construction is comparable thereto in fluid regulator. 

 It consists of a blade or a inner rotating member being coupled to an output shaft of engine. 

 The blade is turned in a casing crammed with a fluid. 

 Due to the outward force developed in casing, tends to rotate with the blade, however is resisted by 

torsion arm supporting the balance weight. 

 The resistance forces shaped b/w blade & fluid are obtained by balance fitted on the casing. 

 The heat generated owing to the dissipation of power is carried away by a nonstop supply of a operating 

fluid. 

 

Absorption Dynamometers: 

Transmission dynamometers are known as torque meters and are mostly consist of a set of strain-gauges clamped 

on the revolving shaft & the torque is measured by angular deflection of shaft which is signals as the strain gauge. 

A four arm bridge is used to decrease the effect of temperature, & the gauges are arranged in combination such 

that the effect of axial/transverse load on gauges is avoided. 

 

Figure 5: Transmission Dynamometer 

Above figure show the transmission dynamometer that employs beams & strain gauges for sensing torque. They 

measure B.P very accurately & are used when continuous transmission of load is needed.  
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Cam Analysis 

Definition  

A cam is a reciprocating, rotating, or oscillating m/c part, designed to impart reciprocating/oscillating motion to 

another moving part, called a follower.  

Usually, a line contact is there between a cam and a follower and so, they constitute a higher pair. The contact in 

between is maintained by proving a spring force or a weight on the follower i.e., some kind of external load. 

Classification of Cams  

Cams are classified in accordance with the:  

(a) Shape  

(b) Movement of follower  

(c) Type of constraint of the follower  

According to Shape  

Wedge and Flat Cams are shown in fig below 

 

Figure: Wedge and Flat Cams 
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Radial or Disc Cam 

 

Figure: Radial or Disc Cams 

It can be noted that the radial cams are popular because of their simplicity and compact size,  

Cylindrical Cams  

They have been shown in Fig (a) and (b). In Fig (a) the follower translates whereas in Figure (b) the follower 

oscillates. Cylindrical cams are also called as barrel/drum cams. 

 

Figure: Cylindrical Cams 

Spiral Cams  

It is shown in Fig. These cams have a plate on the face of which a slot of the form of spiral is cutted. The spiral slot 

is provided with tooth which meshes with a pin gear follower. These cams have limited use due to it reverse its 

direction to reset the direction of the follower. This cam is found their application in computers. 
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Figure: Spiral Cams 

Globoidal Cams 

This cam has 2 types of surfaces: concave & convex. A helical groove is cutted on the circumference of the surface 

of rotation of the cams as shown in Fig (a) & (b). The end of the follower is restricted to move along the groove and 

then the oscillatory motion is obtained. In this cam, the follower has a large angle of oscillation.

 

Figure : Globoidal Cams 

Spherical Cams  

This kind of cam is shown in Figure; the cam is having the shape of a sphere on the periphery of which a helical 

groove is cutted. The roller rolls in the groove which is provided at the end of the follower causing oscillatory 

motion to the follower with reset to an axis perpendicular to the cam axis. 

 

Figure: Spherical Cam 

According to Follower Movement  
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Rise-return-rise (RRR)  

In this case, its profile/contour is such that the cam rises, returns without rest/dwell and it again rises. Follower 

displacement and cam angle graph for this type of cam is presented in Fig (a).  

Dwell, Rise-return Dwell (DRRD)  

In this case, after dwell, a rise of the follower is noted, & after that it returns to its actual position & rests for 

sometimes before again rising. Normally, this kind of cam is generally used. Its displacement cam angle graph is 

presented in Fig (b).  

Dwell-rise-dwell-return  

This is versatile used cam. In this, rest is followed by rise. Then the follower remains stationary at the rest and then 

returns to its actual position is presented in Fig (c). 

As may be seen in the follower-displacement vs cam angle graph, represented in Fig (d) in this, the fall is sudden 

which needs enormous amount of force for this to take place. 

 

Figure: Dwell-rise-dwel 

Classification of Followers  

They may be classified in 3 different ways:  

(a) On basis of type of motion provided, i.e. reciprocating/oscillating.  

(b) On basis of the axis of the motion, i.e. radial/offset.  

(c) On basis of the shape of their contacting end with the cam.  

Those followers falling under category (a) and (b) have already been explained above. Followers of category (c) will 

be taken up now. 
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On basis of the Shape of their Contacting end with the cam  

These kinds of followers may be divided into 3 types:  

(a) Knife-edge Follower (Fig (a))  

(b) Roller Follower (Fig (b))  

(c) Flat or Mushroom Follower (Fig (c))  

Knife-edge followers are normally, not used because of its high rate of wear at the knife edge. Wherever, cam of 

any shape can be obtained with it. During operation, justified side thrust presents between the follower & guide.  

 

Roller Follower  

A roller is provided at the contacting end of follower, thus, Instead of sliding motion b/w the contacting surface of 

follower & the cam, rolling motion took place; which result that rate of wear is highly reduced. In these followers 

also, as in case of knife edge follower, side force is being exerted on follower guide. Roller followers are greatly 

used in stationary gas as well as in oil engines. Roller followers are also having its application in aircraft engines 

due to its limited wear at higher cam speeds. Whenever operating on concave surface of cams the radii of the 

surface must also be at least same as the radii of roller. 

 

Figure: Classification of Followers 
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Terminology of Cam and Follower 

 

Figure: Cam Profile 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 

 

 

https://qp.rgpvnotes.in/
mailto:rgpvnotes.in@gmail.com

	Dynamometer (Rope Brake):
	Eddy Current Dynamometer:
	 Its construction is comparable thereto in fluid regulator.
	 It consists of a blade or a inner rotating member being coupled to an output shaft of engine.
	 The blade is turned in a casing crammed with a fluid.
	 Due to the outward force developed in casing, tends to rotate with the blade, however is resisted by torsion arm supporting the balance weight.
	 The resistance forces shaped b/w blade & fluid are obtained by balance fitted on the casing.
	 The heat generated owing to the dissipation of power is carried away by a nonstop supply of a operating fluid.
	Absorption Dynamometers:
	Cam Analysis

