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ME6601 DESIGN OF TRANSMISSION SYSTEMS   L T P C 3 1 0 4 
 

OBJECTIVE: 

To gain knowledge on the principles and procedure for the design of power Transmission 

components.  

To understand the standard procedure available for Design of Transmission sip terms To learn to 

use standard data and catalogues 

 

UNIT I DESIGN OF TRANSMISSION SYSTEMS FOR FLEXIBLE ELEMENTS   12 

Selection of V belts and pulleys – selection of Flat belts and pulleys - Wire ropes and pulleys –

Selection of Transmission chains and Sprockets. Design of pulleys and sprockets. 

 

UNIT II SPUR GEARS AND PARALLEL AXIS HELICAL GEARS     12 

Gear Terminology-Speed ratios and number of teeth-Force analysis -Tooth stresses - Dynamic 

effects - Fatigue strength - Factor of safety - Gear materials – Module and Face width-power 

rating calculations based on strength and wear considerations - Parallel axis Helical Gears – 

Pressure angle in the normal and transverse plane- Equivalent number of teeth-forces and 

stresses. Estimating the size of the helical gears. 

 

UNIT III BEVEL, WORM AND CROSS HELICAL GEARS      12 

Straight bevel gear: Tooth terminology, tooth forces and stresses, equivalent number of teeth. 

Estimating the dimensions of pair of straight bevel gears. Worm Gear: Merits and demerits- 

terminology. Thermal capacity, materials-forces and stresses, efficiency, estimating the size of 

the worm gear pair. Cross helical: Terminology-helix angles-Estimating the size of the pair of 

cross helical gears. 

 

UNIT IV DESIGN OF GEAR BOXES         12 

Geometric progression - Standard step ratio - Ray diagram, kinematics layout -Design of sliding 

mesh gear box -Constant mesh gear box. – Design of multi speed gear box. 

 

UNIT V DESIGN OF CAM CLUTCHES AND BRAKES      12 

Cam Design: Types-pressure angle and under cutting base circle determination-forces and 

surface stresses. Design of plate clutches –axial clutches-cone clutches-internal expanding rim 

clutches internal and external shoe brakes.  

 

TUTORIALS: 15, TOTAL: 60 PERIODS 

 

NOTE: (Usage of P.S.G Design Data Book is permitted in the University examination) 
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UNIT I: DESIGN OF FLEXIBLE ELEMENTS 

1. What is a power drive? Mention their types. 

The power drive is a set of machine members employed to transmit power or energy 

produced in one machine member to another machine. Their main types are (1) 

Mechanical drives, (2) Hydraulic drives, (3) Pneumatic drives and (4) Electrical drives. 

 

2. Why tight side of the belt should be at the bottom side of the pulley? 

 If the tight side is at the bottom side of the pulley and the slack side is at the top  side,

 then sag caused by the self-weight of the belt, for long center distance  drive  will 

increase the arc of contact of the belt with pulley and hence the effect of power 

 transmission is increased. 

3. What are the factors influencing the coefficient of friction between belt & pulley? 

 (1) Belt material, 

 (2) Pulley material, 

 (3) The slip of the belt, 

 (4) The speed of the belt. 

4. What is meant by angle of contact? 

The angle of contact is the angle made by a common normal drawn to the tangent line at 

the point of engagement and at the point of disengagement of the belt on a pulley, at its 

centre. It is also known as lap angle, wrap angle. 

 

5. Name four types of belts. 

1. Flat belts 2.V- belts 3.Ribbed belts 4.Toothed timing belts 

 

6. What are the materials used for belt drives? 

1.Leather 2.fabric and cotton 3.Rubber 4.Balata5.Nylon 

 

7. Define law of belting? 

Law of belting states that the center line of the belt as it approaches the pulley must lie in 

a plane perpendicular to the axis of that pulley or must lie in the plane of the pulley 

otherwise the belt will runoff the pulley. 

 

8. Define whipping? 

It the center distances between the two pulleys are too long then the belt begins to vibrate 

in a direction perpendicular to the direction of motion of the belt. This phenomenon is 

called wipping. 

 

 

 

 

9. What is meant by the ply of belt? 
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Flat belts are.made of thin strips and laminated one over the other in order to get thick 

belt. These thin strips or sheets are called as plies of belt. Usually flat belts are made of 

11 ply, 4 ply, 5 ply, 6 ply and 8 ply belt etc And 4 ply belt is thicker than 3 ply belt and 

so-on. 

 

10. What is belt rating? 

Flat-belts are made of different sizes such as 3 ply, 4 ply and V - belts are made of 

different grades such as A, B, C, D and E grade belts. Belt rating is defined as the power 

transmitting capacity of unit size flat belt or a particular grade single V belt. 

 

11. Specify the purpose of crowning of belts. 

To prevent slipping from pulley due to centrifugal force. 

 

12. Explain creep in belts. 

Since the tensions produced by the belt on the two sides of the pulley are not equal, the 

belt moves with a very negligible velocity, due to the difference of two tensions at the 

upper and lower side. This slow movement of the belt over the pulley is known as creep 

of belt and it is generally neglected." 

 

13. In what ways, timing belts are superior to ordinary V-belts? 

Since the timing belts possess toothed shape in their -inner side, engagement with toothed 

pulley will provide positive drive without belt-slip whereas in the case of ordinary V-

belts, chances of slip are high and hence positive drive is not possible at all times. Hence 

toothed belts (I timing belts) are superior to ordinary V-belts. 

 

14. Why slip is less in the case of V-belts when compared with flat belts? 

The slip is less due to the wedging action in the grooved pulley in V-belts. 

 

15. How will you determine the number of belts required in the design of v-belt drives? 

No. of belts =Total power transmitted Power transmitted per belt 

 

16. When do you prefer a rope drive? 

Rope drive is preferred to transmit power through long distance (upto150m) 

 

17. What are the various stresses induced in wire ropes? 

1) Direct tensile load due to load and self-weight of the rope. 2) Bending stress when 

the rope winds round the drum. 3) Stresses due to changes in starting and stopping 

etc. 

 

18. Write any four applications of rope drive? 

In elevators, mine hoists, cranes and conveyors. 

 

19. How will you designate a wire rope? 

In practice ropes of 6x7, 6x19, 6x37 and 8x19 are employed. A wire rope having six 

strands and nineteen wires in each strand is designated as 6x19 rope.  

 

20. What are regular lay ropes? 
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Strands are twisted into a rope in the opposite direction to that of the wires in the strands. 

 

21. What is a long lay rope? 

The strands are twisted into a rope in the opposite direction to that of the wires in the 

strands. 

 

22. When do you prefer a chain drive to a belt or rope drive? 

Chain drives are preferred for velocity ratio less than 10,Chain velocities up to 25 m/s 

and for power ratings up to 125 KW. 

 

23. What are the different types of chains? 

  Link or welded load chains 

 Transmission or roller chains 

 Silent or inverted tooth chains 

 

24. What is chordal action in chain drives? 

When chain passes over a sprocket, it moves as a series of chords instead of a continuous 

arc as in the case of a belt drive. It results in varying speed of chain drive. This 

phenomenon is known as chordal action. 

 

25. How chordal action can be reduced? 

In order to reduce the variation in chain speed, the number of teeth on the sprocket should 

be increased. 

 

26. What are the possible ways by which a chain drive may fail? 

Backsliding, Fatigue, Impact and galling. 

 

27. What is back sliding in chain drives? 

The wear of chain results in the elongation of the chain. In other words the pitch length is 

increased. This makes the chain to ride out on the sprocket teeth resulting in faulty 

engagement. This is known as backsliding of chain. 

 

28. What is galling of roller chains? 

Galling is stick slip phenomenon between the pin and bushing. When the load is heavy 

and the speed is high, the high spots (joints) of the contacting surfaces are welded 

together. This is galling of roller chains. 

 

29. What is the effect of the wedging action & groove angle in V-belt? 

 The wedging action of the V-belt in the groove of the pulley results in higher  forces 

 of friction. A little consideration will show that the wedging action & the  transmitted 

 torque will be more if the groove angle of the pulley is small. But  this requires more 

 force to pull the belt out of the groove which will result in  power loss and excessive belt 

 wear due to friction and heat.  

 

 

30. List the criteria to be considered while selecting the pulley 
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 1. The pulley diameters should be selected in order to have a desired velocity ratio. 

 2. The pulleys must be in perfect alignment in order to allow the belt to travel in  a 

 normal to the pulley faces. 

31. Explain the term crowning of pulleys. 

Pulleys are provided. a -slight conical shapes (or) convex shapes in their rim's r surface in 

order to prevent the belt from running off the pulley due centrifugal force. This is known 

as crowning, of pulley. Usually the crowning height t may be 1/96 of pulley face width. 

 

UNIT II SPUR GEARS AND PARALLEL AXIS HELICAL GEARS 

1. List any two advantages of gear drives. 

It transmits exact velocity ratio. 

It has reliable service 

 

2. Mention some applications of gear drives. 

Gear drives are employed in many fields such as from smaller instruments to the heaviest 

and most powerful machineries, crushers etc. Some of the common applications of gears 

are in hoisting machineries, rolling mill, machine tools such as lat machines, etc. 

 

 

3. Why gear drives are superior to belt drives or chain drives?  
The gear drives possess high load carrying capacity, high compact layout. 

They can transmit power from very small values to several kilowatts. 

 

4. Classify gears 

Gears are classified based on 

(a)   Axes of gear shafts as 

i) Parallel - Eg. spur, helical, herring-bone gears. ii) Intersecting - Eg. 

Bevel gears. iii) Non-parallel and non-intersecting - Eg.- worm, gears, 

Skew gears. 

  (b) Profile of gear tooth-  i)Involute gears. ii) Cycloidal gears. 

   (c) Position of teeth on wheel rim. i) Tooth parallel to axis of gear - Eg.    

        Spur gears. ii) Tooth inclined to axis of gear - Eg. Helical gears. 

            (d) Pressure angle 

 

5. Specify the types of gears-failures. 

a) Tooth breakage. b) Pitting of tooth surface. c) Abrasive- 

wears d) Seizing of teeth etc. 

 

6. What are the disadvantages of gear drives? 

The error in cutting teeth may cause vibrations and noise 

Manufacturing requires special tools and equipment so it is costlier than other drives. 

 

 

7. How will you classify the gears according to the position of the axes of the shafts. 
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Parallel, Intersecting, non parallel and non intersecting gears 

 

8. What is herring bone gears? 

The double helical gears are called herringbone gears. 

 

9. What is the objective of using herringbone gears? 

To balance out the end thrust and to reduce noise. 

 

10. What are the forces which affects the spur gears? 

Radial force and Tangential force. 

 

11. What is pitch circle? 

It is an imaginary circle which by pure rolling action would give the same motion as the 

actual gear. 

 

12. Define the following terms. 

b) Tip circle. b), Root circle. c) Pitch circle 

a) Tip circle or addendum circle is the circle which coincides crests or tops of all 

teeth. 

b) Root circle or addendum circle is the circle which coincides with. roots or 

bottoms of all teeth. 

 

c) Pitch circle is the imaginary circle in which the pair of gears rolls one over the 

other. This circle can be visible when the pair of gears fastly rotating. This will lie 

between tip circle and root circle.' 

 

13. Define Module. 

 

Module is the ratio of pitch circle diameter to the number d of gear teeth, and is usually 

represented in millimetres. 

 

14. Define pressure angle. 

IT is the angle between the common normal to two gear teeth at the point of contact and 

the common tangent at the pitch point. 

 

15. Define circular pitch. 

The distance measured on the circumference of the pitch circle from a point of one tooth 

to the corresponding point on the next tooth. 

 

16. What is backlash in gears? 

The difference between the tooth space and tooth thickness as measured on the pitch 

circle. 

 

17. What is law of gearing? 

In order to have a constant velocity ratio, The common normal at the point of contact 

between a pair of teeth must always pass through the pitch point. 

 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



Dr.N.G.P. Institute of Technology - Department of Mechanical Engineering 

Question Bank- Two Marks With Answer    ME2352 Design of Transmission Systems 

18. What is the disadvantage of involute gears? 

Interference occurs with pinions having less number of teeth leading to reduction in 

performance. 

 

19. Give the merits of cycloidal teeth gears. 

This is stronger than involute gears. 

Interference does not occur. 

 

20. Define interference? 

The phenomenon when the tip of a tooth undercuts the root on its mating gear is known 

as interference. 

 

21. What are the materials used for Spur gear generation? 

Metallic gears – Cast iron, steel and bronze. 

Non metallic-Nylon 

 

22. What is the objective of using cast iron as the material for gear? 

Due to its good wearing properties, ease of producing complicated shapes by casting. 

 

23. What are the causes of dynamic tooth load on gears? 

Inaccuracies of tooth spacing 

Irregularities in tooth profile 

Deflection of tooth under load. 

 

24. List the causes of gear tooth failure? 

Bending failure 

Pitting 

Scoring 

Adhesive wear and 

Cohesive wear. 

 

25. Name the requirements that must be met while designing gears? 

Strength of gear teeth, wear characteristics, material, and possibility of lubrication. 

 

26. What are the types of helical gears? 

Parallel helical, Crossed helical or spiral gears 

 

27. Why do you prefer helical gears than spur gears? 

Helical gears are preferred because of less noise and greater load capacity. 

 

28. What are the applications of helical gears? 

Automobiles, Turbines and high speed applications. 

 

29. What is the major disadvantage of single helical gears? 

These are subjected to axial thrust load. 

 

30. Define helix angle. 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



Dr.N.G.P. Institute of Technology - Department of Mechanical Engineering 

Question Bank- Two Marks With Answer    ME2352 Design of Transmission Systems 

The angle between the tooth axis and the plane containing the wheel axis is known as 

helix angle. 

 

31. Define lead. 

The distance advanced by each tooth per revolution measured along the axis parallel to 

the shaft is called as lead. 

 

32. Define normal diametral pitch. 

The reciprocal of the normal module is called diametral pitch. 

 

33. What is transverse pressure angle? 

The pressure angle measured in transverse plane is known as Tanverse pressure angle. 

 

34. Differentiate double helical and herringbone gears. 

When there is a groove in between the gears the gears are double helical gears and when 

there is no groove between the gears then that is known as herring bone gears. 

 

35. Define hypoid gears 

Hypoid gears resemble spiral bevel gears except the shaft axes do not intersect. Hypoid 

gears are almost always designed to operate with shafts at 90 degrees. This style of gear 

is most common in driving mechanical differentials, which are normally straight cut 

bevel gears, in motor vehicle axles. 

 

 

UNIT III BEVEL, WORM AND CROSS HELICAL GEARS 

1. What are spiral or skew gears? 

A pair of crossed helical gears is known as spiral gears. 

 

2. When do we use spiral gears? 

To connect and transmit motion between two non- parallel and non intersecting shafts. 

 

3. What are bevel gears? 

Used for transmitting power between two intersecting shafts. 

 

4. What are the types of bevel gears? 

Straight bevel, Spiral bevel, Zerol bevel, Hypoid gears. 

 

5. What is straight bevel gear? 

If the teeth of the bevel gears are parallel to the lines generating the pitch cones then they 

are called straight bevel gears. 

 

6. What is Spiral bevel gear? 

If the teeth of the bevel gears are inclined at an angle to the face of the bevel then they are 

called straight bevel gears. 

7. When do we use bevel gears? 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



Dr.N.G.P. Institute of Technology - Department of Mechanical Engineering 

Question Bank- Two Marks With Answer    ME2352 Design of Transmission Systems 

When the power is to be transmitted in an angular, direction, i.e., between the shafts 

whose axes intersecting at an angle, bevel gears are employed. 

 

8. Define zerol bevel gears? 

Spiral bevel gears with curved teeth but a zero degree spiral angle are known as zerol 

bevel gears. 

 

9. Define crown gears? 

A bevel gear having pitch angle of 900 

 

10. Define internal bevel gear. 

When the pitch angle of a bevel gear exceeds 90 0 it is called internal bevel gear. 

 

11. Define mitre gears? 

When the two meshing gears have a shaft angle of 900 and have the same number of 

teeth, they are called mitre gears. 

 

12. What are the forces acting on bevel gear? 

Tangential axial and radial forces. 

 

13. Where do we use worm gears? 

Worm gears are used as a speed reducer in material handling equipment machine tools 

and automobiles. 

 

14. What is irreversibility in worm gears? 

The motion cannot be transmitted from worm wheel to worm. This is called 

irreversibility. 

 

15. How do you specify a pair of worm gears? 

It is specified as (z/Z/q/mx) 

Where z – No of starts 

Z- No of teeth on worm wheel 

Q- Diameter factor 

mx- Axial module 

 

16. Why phosphor bronze is widely used for worm drives? 

It has high anti friction properties to resist seizure. 

 

17. List the main types of failure in worm gear drive. 

Seizure, pitting and rupture. 

 

18. In worm gear drive only the wheel is designed, why? 

The worm is stronger than wheel, therefore only the worm wheel is designed. 

 

 

 

19. Why dynamic loading is rarely considered in the design of worm gear drives? 
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Due to the sliding action between the worm and worm wheel the dynamic loading is not 

considered. 

 

20. What are the various losses in the worm gear? 

Losses due to friction in sliding 

Losses due to churning and splashing of lubricating oil. 

 

21. What is a hunting tooth? 

     An extra tooth will be present on the larger gear wheels so that the tooth number of 

 teeth  will not be an integral multiple of the number of tooth on the small wheel.  

  

 Hunting Tooth Gear Set” is a gear set whose tooth counts are relatively prime,in  other 

 words, they have no common factors.  

 

22. Write short notes about thermal rating of worm gearing. 

         In the worm gearing, the heat generated due to the work lost in friction must be 

 dissipated in order to avoid over heating of the drive and lubricating oil. It is  gone 

 through the lubricating oil and to the atmosphere. 

 

23. What are the various forces acting on worm gears? 

              The various forces acting on worm gears are: 

                  Tangential force, 

                   Axial force and 

                   Radial force. 

24. Name the material used for worm gears. 

         The materials used for worm gears are phosphor bronze, cast iron, antimony  bronze. 

 For worm – steel (BHN 250), hardened steel, cast iron. 

 

25. Specify the conditions based on which gear cutters are selected. 

              The conditions are: 

             - The capacity of the machine size and shape of the gear, 

             - Proper material selection, 

             - Magnitude of production range, 

             - Production time and 

             - Technical experience of the labor. 

26. Why is multi start worm more efficient than the single start one? 

         The efficiency of the worm depends mainly on the pressure angle. For a single  start 

 worm this pressure angle will be less. In a multi-start worm, this pressure  angle can be 

 increased (of order 45º). This is the reason that multi-start worm  more efficient than 

 the single start one. 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



Dr.N.G.P. Institute of Technology - Department of Mechanical Engineering 

Question Bank- Two Marks With Answer    ME2352 Design of Transmission Systems 

27. How the number of teeth does affect the design of gears? 

          The number of teeth affects the design of gears because most of the   design 

 parameters such as module, clearance, face width, tooth depth, PCD, tip  diameter and 

 root diameter are based on the number of teeth of the gears. 

28. Why is the efficiency of a worm gear drive comparatively low? 

         The efficiency of a worm gear drive is lower because of more power loss due to friction 

 caused  by sliding. 

29. Define the following terms: axial pitch and lead. 

          Axial pitch or linear pitch is the distance measured axially, from a point on one  thread 

 to the corresponding point on the adjacent thread on the worm. 

           Lead is the linear distance, through which a point on a thread moves ahead in  one 

 revolution of the worm. Based on the number of stars, lead can be varied  from pitch. 

 Usually, 

Lead = number of starts x pitch 

 

30. Define velocity ratio. 

        Velocity ratio is defined as the ratio of the speed of worm in r.p.m. to the speed  of the 

 worm gear in r.p.m. It is given by, 

Velocity ratio = Nw/Ng 

31. Define efficiency of worm gearing. 

          Efficiency of worm gearing can be defined as the ratio of work done by   the  worm 

 gear to the work done by the worm. It is given by, 

Efficiency, η = tan α / tan (υ+ ρ) 

             Where ρ= angle of friction. 
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UNIT IV GEAR BOXES 

1. What are the various methods used for obtaining different speeds of machine tool 

spindle? 

          The methods used for obtaining speeds of machine tool spindle are; 

        - Gear box mechanism, 

       - Cone pulley arrangement, 

        - Variable speed electric motor and 

        - Hydraulic operation.  

 

2. What is the Purpose of gearbox housing? 

 

 Gearbox housing or casing is used as container inside which, the gears, shafts, bearings 

 and other components are "mounted.' Also it prevents the entry of dust inside the housing 

 and reduces noise. 

 

3. List the functions of spacers in a gearbox 

 Spacers are sleeve like components, which are mounted, in shafts in between gears and 

 bearings or one gear and another gear in order to maintain the distance between them so 

 as to avoid interruption between them. 

 

4. What is meant by Speed diagram or structural diagram of gear box? 

 Speed diagram or structural diagram is the graphical representation of different speeds of 

 output shaft, motor shaft and intermediate shafts. 

 

5. Mention the Purpose of  gearbox. 

 Since the gearbox is provided with number of gears of different size arranged is different 

 forms, we can get number of output speeds by operated motor/engine at single speed. 

 

6. What is the use of Ray diagram of gear? 

 The ray diagram or kinematic arrangement of a gear box indicates arrangement of various 

 gears in various shafts of the gear box in order to obtain the different output speeds from 

 the single speed of the motor. 

 

7. Define Step ratio. 

 Step ratio is the ratio of one speed of the shaft to its previous lower speed since the 

 spindle speeds are arranged in geometric progression, the ratios adjacent speeds (i.e., step 

 ratios)  are constant. 

 

8. Define Preferred Numbers. 

 Preferred numbers are the conventionally rounded off values derived from geometric 

 series. There are five basic series denoted as R 5, R 10, R 20, R 40 and R 80 series. 

 

9. What is meant by Sliding mesh gear box. 

 Sliding mesh gearbox is the oldest and simplest form of gear box. In order to mesh gears 

 on the splined main shaft with appropriate gears on the lay shaft for obtaining different 
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 speeds, they are moved to the right or left. It derives its name from the fact that the 

 meshing of the gears takes place by sliding of gears on each other. 

 

10. What is meant by Constant mesh gear box? 

 In constant mesh gear box all the gears are always in mesh and the engagement between 

 the gears which are freely rotating on the transmission main shaft and the transmission 

 main shaft is affected by moving the dog clutches. 

 

11. What are the points to be considered while designing a sliding mesh type of multi-

speed gear box? 

i) The transmission ratio in a gear box is limited by ¼ < i < 2 

ii) Speed ratio of any stage should not be greater than 8. 

 

12. Which type of gear is used in constant mesh gear box? Justify. 

Helical gears are used in constant mesh gear boxes to provide quieter and smooth 

operation. 

 

13. Compare sliding mesh and synchromesh gear box. 

 

Sliding mesh gear box: It derives its name from the fact that the meshing of the gears take 

place by sliding of gears on each other. With sliding mesh gear box, double de-clutching 

is necessary to bring the two sets of dog teeth to the same speed so that they can be slid 

into engagement quietly. 

Synchromesh gear box: To eliminate the need to de-clutch, the synchromesh gear box 

was introduced. The basic gear box is laid out in the same manner as the constant mesh, 

but with the addition of a cone clutch fitted between the dog and gear members. 

 

14. Where is multi-speed gear boxes employed? 

They are employed wherever the variable spindle speeds are necessary. 

 

15. Name the series in which speeds are arranged in multi-speed gear boxes. 

Basic series of preferred numbers are R5, R10, R20, R40 & R80. 

 

16. List six standard speeds starting from 18 rpm with a step ratio 1.4. 

For the step ratio Φ = 1.4, the R20 series, the standard speeds are 18, 20, 22.4, 25, 28 & 

31.5 rpm. 

 

17. Differentiate ray diagram and structural diagram. 

Ray diagram is a graphical representation of the structural formula. 

Structural diagram is a kinematic layout that shows the arrangement of gears in a gear 

box. 

 

18. List out the basic rules to be followed for optimum gear box design. 

i) The transmission ratio in a gear box is limited by ¼ < =i < 2 

ii) Speed ratio of any stage should not be greater than 8. 

 

 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



Dr.N.G.P. Institute of Technology - Department of Mechanical Engineering 

Question Bank- Two Marks With Answer    ME2352 Design of Transmission Systems 

19. What are the main components of a gear box? 

The main components of a gear box are gears, shafts, bearings, spacers, levers,  gear 

 box housing and oil seal lubrication. 

20. What is overlapping speed gear box? 

If the engagement of two different sets of gears provides the same speed, then  the 

 gear box is known as overlapping gear box. 

  

21. How does the kinematics layout help in gear box design? 

       It provides the following: 

      - Number of speeds available at the spindle, 

      - Number of stages used to achieve the required spindle speeds, 

      - The overall working principle of the gear box, 

     - The information required for structural formula and ray diagram 

22. Name the progressions by which the speeds in gear boxes are arranged? 

The progressions namely arithmetic progression, geometric progression,  harmonic 

 progression and logarithmic progression are used in gear boxes. 

23. What is the function of spacers in a gear box? 

Spacers are sleeve like components which are mounted on shafts in between  gears 

 and bearings or one gear and another gear in order to maintain the  distance between 

 them so as to avoid interruption between them. 

 

24. Give the general structural formula for the different speeds of gear box. 

           Structural formula is, n = P1(X1).P2(X2).P3(X3) 

                     Where  X1 =1, X2=P1, X3=P1.P2 

                    Here  n= number of speeds available at the spindle, 

                       P1, P2, P3… = stage numbers in gear box, 

                       X1, X2, X3… =characteristic of the stage. 

25. Define Crown gear 

 A crown gear is a type of bevel gear whose shaft angle is 90 degree and angle of pinion is 

 not equal to the pitch angle of gear. 
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UNIT V CAMS, CLUTCHES AND BRAKES 

1. What are the functions of a clutch? 

To connect and disconnect the shafts 

To maintain constant speed and torque 

To reduce the shocks transmitted between machine shafts 

To start or stop a machine without starting or stopping a prime mover. 

 

2. Define cone clutch. 

A cone clutch consists of inner and outer conical working surfaces.The outer cone is 

keyed to the driving shaft while the inner is free to slide axially on the driven shaft due to 

splines. 

 

3. What are the properties required for a clutch material? 

A high and uniform coefficient of friction, 

The ability to withstand high temperature with good conductivity 

High resistance to wear and galling. 

 

4. What is the difference between cones and centrifugal clutches? 

Cone clutch works on the principle of friction. But centrifugal uses the principle of 

centrifugal force in addition to friction. 

 

5. List the elements of internal expanding rim clutches. 

The mating friction surface 

Torque transmission 

The actuating mechanism 

 

6. What is the function of a brake? 

Brake is a mechanical device by which motion of a body is retarded for slowing down or 

bringing to rest by applying frictional resistance. 

 

7. Differentiate between brake and clutch. 

Clutch connects two moving members of a machine where as brake connects a moving 

member to a stationary member. 

 

8. What are types of brake lining? 

 Organic lining, semi lining and metallic lining 

 

9. What is a self locking brake? 

 When the frictional force is sufficient enough to apply brake with no external force, then 

 the brake is called self locking. 

 

10. How do you analyze the performance of clutch and brakes? 

 The actuating force 

 Torque transmitted 

 Energy loss 

 Temperature rise 
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11. Define uniform wear theory 

 It is assumed that wear is uniformly distributed over the entire surface area of friction 

disc. This assumption is used for worn out clutches. The axial wear of friction clutch is 

proportional to the friction work. 

 

12. Mention the ways by which torque transmitting capacity of brake can be increased 
Using a friction material with higher coefficient of friction 

 Increasing the plate pressure 

 Increasing the mean radius of the friction disc. 

 

13. List the types of mechanical brake 

  

 Block brake, Internal or external shoe brake, Disc brake and Band brake. 

 

14. Define band brakes. 

  

 A band brake consists of a flexible steel strip lined with frictional material, which is 

 pressed against the rotating brake drum when one end of the steel band passes through 

 the fulcrum of the actuating lever. 

 

15. What are the different characteristics of clutch? 

 They do not slip 

 No heat is generated 

 They cannot be engaged at high speeds 

 Engagement at any speed is accompanied by a shock. 

16. Name the profile of cam that gives no jerk. 

Circle –arc cam gives no jerk because the derivative acceleration of the cam is zero. 

 

17. Give the reasons for left and right shoes of the internal expansion brakes having 

different actuating forces. 

Depending upon the direction of the drum rotation, one shoe would be a leading shoe and 

another shoe is a trailing shoe. The leading shoe is self energizing whereas the trailing 

shoe is not. In the leading shoe, the friction force helps the applied force and hence more 

actuating force than the trailing force. 

 

18. What are the effects of temperature rise in clutches? 

i) Excessive surface temperature results in premature clutch failure. 

ii)  May cause the individual plates to be welded together in metal clutches. 

iii) May cause excessive wear in non-metal clutches. 

 

19. What is the significance of pressure angle in cam design? 

The pressure angle is very important in cam design as it represents steepness of the cam 

profile. If the pressure angle is too large, a reciprocating follower will jam its bearings. 
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20. State the advantage of cam mechanisms. 

Cams are used for transmitting desired motion to a follower by direct contact. Cam 

mechanisms are used in the operation of IC engine valves. 

 

21. How the ‘uniform rate of wear ‘assumption is valid for clutches? 

In clutches, the value of normal pressure, axial load for the given clutch is limited by the 

rate of wear that can be tolerated in the brake linings. Moreover, the assumption of 

uniform rate wear gives a lower calculated clutch capacity than the assumption of 

uniform pressure. Hence clutches are usually designed on the basis of uniform wear. 

 

22. Name four profiles normally used in cams. 

Uniform velocity, Simple harmonic motion, Uniform acceleration & retardation, 

Cycloidal motion. 

 

23. Under what condition of a clutch, uniform rate of wear assumption is more valid? 

If the clutch is old one, uniform rate of wear assumption is more valid. 

 

24. When do we use multiple disk clutches? 

It is used when large amount of torque is to be transmitted. In a multi plate clutch, the 

number of frictional linings and the metal plates are increased which increases the 

capacity of the clutch to transmit torque. 

 

25.  Differentiate between self-energizing and self-locking brakes. 

 

When the frictional force is sufficient enough to apply the brake with no external force, 

then the brake is said to be self-locking brake. 

When the frictional force helps in applying the brake, then the brake is said to be self-

energized brake. 

 

  

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com


