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TOPIC-Clutch troubles 
The following symptoms of clutch troubles:- 
1.Slipping clutch:- A clutch is said to slip clutch , When there is  lack of contact between the 
flywheel , the pressure plate and the clutch plates during the time , the clutch is engaged . 
Under such circumstances, the contact surfaces of these units slip over one another , With the 
result that when the engine speed us suddenly increased, With the gears engaged, the the 
vehicle speed will fail to increase in engine speed. When the clutch slips badly , the engine is 
unable to move the vehicle. 
2.Dragging clutch:-When the pedal is pressed to disengage the clutch , the clutch plates may 
not stop rotating.This is called dragging clutch. It is generally due to clashing of gears when 
shifting into first or reverse, While the engine is running and vehicle is stationary. 
3.Clutch jubber or Chattering clutch or Grabbing clutch:-A properly functioning clutch 
engages smoothly. If the clutch grabs during engagement causing the vehicle to move forward 
in a series of jerks or if it vibrates and chatters during engagement , some element of the unit is 
not functioning properly. 
4. Rapid wear of lining 
 
5.Clutch noises:-Noises caused by, worn bearing in the transmission and rear axle can sound 
as if they were coming from the clutch , So care must be taken before assigning a particular 
unusual noises as coming form the clutch. 
THE POSSIBLE CAUSES OF CLUTCH TROUBLES:-  
1.Slipping clutch:- 

●  Worn lining. 
● Glazed lining (the result of constant.         rubbing of dust or dirt between the surfaces) 
● Grease or oil on the lining. 
● Installation of improper type of lining for the particular clutch. 
● Improper installed lining. 
● Lack of free play in the clutch pedal. 
● Uneven adjustment of clutch release leavers. 
● Bent or sprung release shaft. 
● Weak or broken pressure springs. 
● Worn splines on clutch shaft. 
● Warped pressure plate or flywheel. 

2.Dragging clutch;- 
● Too much pedal free play. 
● Improper release leaver adjustment. 
● Warped driven plates. 
● Tight or burn splines. 
● Loose or worn linkage. 



● Faulty pilot bearing. 
● Misalignment of clutch housing. 

3.Clutch judder or Chattering clutch:- 
● Glazed or hardened lining (due to dirt and wear) 
● Grease or oil on the lining. 
● A bent or tight release shaft. 
● Splines of the clutch plates hub tight in the splines of the clutch shaft. 
● A cracked or damaged pressure plate or flywheel. 
● Too much play between gears. 
● Worn bearing in the transmission or rear axle. 
● Badly tunned engine. 
● Loose engine supports. 

4.Rapid wear of lining:- 
● Insufficient pedal play (causing a slight amount of slipping) 
● The operator of the vehicle riding the pedal or engaging the clutch slowly to start the 

vehicle in second pr high speeds. 
● Weak or broken pressure springs, incapable of squeezing the pressure plate tight 

enough against the clutch plate. 
● Badly warped pressure plate. 
● Incorrect or improper adjustment lining. 

5.Clutch noises:- 
● Noises arising from an engaged clutch. 

A. Poor alignment between the clutch or transmission housing and the engine. 
            B. Worn splines on the clutch shaft  
                    and clutch plate. 

● Noises arising from a disengaged clutch. 
            A.Worn or dry release bearing. 
            B. Worn or dry pilot bearing or bushing 
                In the flywheel or crankshaft. 

C.Binding or tight release bearing. 
            D.Loose release fork mounting. 
 
 2.TOPIC-GEAR BOX 
 What is gearbox ? 
A gearbox or a transmission system in an automobile is a machine which uses multiple gears, 
shafts and actuating parts to transmit power from engine to the wheels. 
 
 
Working of a basic manual constant mesh gearbox 
 
 
Main components of gearbox- 
1.Clutch shaft 



Clutch shaft OR driving shaft is a shaft which takes power from engine to further supply to other 
shafts. As the name suggests, the driving shaft is connected via clutch & when the clutch is 
engaged, the driving shaft also rotates. The clutch shaft has only one gear fixed on it and it 
rotates with same speed as engine crankshaft. 
Also, the driving shaft and main shaft are in the same line. 
 
2.Counter shaft 
Counter shaft is longest among the 3 in the gearbox. It has multiple gears of various sizes which 
is able to produce a wide range of torque. The counter shaft rotates at a different but constant 
speed just like the clutch shaft. 
 
3.Main shaft 
The main shaft OR output shaft is which rotates at different speed and also provides the 
required torque to the vehicle. The output shaft is a splined shaft so that gears or synchronizers 
could be moved in order to engage or disengage. The neutral gear is the position in which no 
gear on output shaft is engaged with counter shaft. The output end is connected to the 
differential of the vehicle via double Hooke’s joint. 
 
4.Bearings 
Bearings are mounted on both ends of every shaft. They serve 2 purposes- 
 
Provide support & 
Minimize frictional losses, so that maximum power can be delivered. 
4.Gears 
Gears are used to transmit power from one shaft to another. The amount of torque transmitted 
via gears depend on the number of teeth and size of the gear. Higher the gear ratio, higher the 
torque/acceleration and lesser the speed. All the gears are fixed on their respective shafts 
except the ones on main shaft; they can slide into either of directions along the shaft. 
If the ratio is greater than 1, the vehicle will possess a high acceleration & if the ratio is greater 
than 1, it will travel at high speed. 
The following gear ratios will help you understand it. 
 
Approximate Gear ratios 
1st gear        – 3:1 
2nd gear       – 2:1 
3rd gear        – 1.5:1 
4th gear        – 1:1 
5th gear        – 0.8 : 1 
Reverse gear – -3.2:1 
This explains why our vehicle is able to achieve greater speed as we go on shifting gears up. 
 
5.Gear selector fork 



Gear selectors are just simple devices which uses a lever to select a gear for engaging in 
disengaging mechanism. The motion of the lever slides the engaging part on the shaft. 
It depends on the type of gearbox whether the lever slides the gears or the synchronizers which 
are already meshed with the main shaft. 
 
Now, there are various types of transmission systems which consists of dozens of complex 
modern parts and they’re different in every case. So above, we have discussed about the main 
parts of a gearbox which are common irrespective of their type. 
 
Why do we need gearbox ? 
To carry high loads OR climb steep slopes as well as achieve high speeds on straight roads. 
To keep the engine running even when the vehicle is not moving. 
To be able to drive the car backwards by shifting to reverse gear. 
 
 
How do gearboxes work ? 
 
Main components of gearbox and its working 
Parts of sliding mesh gearbox and its working 
The working of modern automatic type transmissions and synchro-mesh gearboxes are very 
different than the earlier ones. The working here explained is of the most simple one – Sliding 
mesh gearbox. 
Now here, imagine that the clutch shaft is continuously rotating along with the counter shaft. 
 
NEUTRAL– As no gear of the counter shaft is meshed with the output one, the vehicle is at rest 
and transmitting no power to the wheels. 
 
1st GEAR– When the gear D moves on the left side on the sleeved main shaft, power flows 
through A-B-C-D-SHAFT-WHEELS. Your vehicle is now in 1st gear with an approx gear ratio of 
3:1. 
 
2nd GEAR– When gear F is moved on the right side, power flows through 
A-B-E-F-SHAFT-WHEELS. The vehicle is now in 2nd gear with gear ratio of 2:1. 
 
3rd GEAR– To shift into 3rd gear, we must the gear F to the left side. This way, the lay shaft 
directly gets meshed with the clutch shaft and they both rotate at same speed which makes a 
gear ratio of 1:1. 
The power flow will be A-F-SHAFT-WHEELS. Also at this moment, there is no contact between 
counter and lay shaft. 
 
REVERSE GEAR– For engaging reverse gear, the gear D is moved to the right side. The gear 
D here meshes with a small gear which is always meshed with gear G. The small gear works as 
an idler gear and main purpose of it is to reverse the direction of rotation. 



3.TOPIC:-GEAR RATIOS 
the ratio of the angular speed of the initial or driving member of a gear train or equivalent 
mechanism to that of the final or driven member 
specifically : the number of engine revolutions per revolution of the rear wheels of an automobile 
4.TOPIC:-WORKING OR SLIDING MESH , CONSTANT AND SYNCHRONISED SPEED 
GEAR BOX. 
 
An obsolete type of transmission or gearbox in which the gears on the layshaft are fixed to the 
shaft rigidly, whereas the gears on the main shaft can slide on it by means of splines but are 
otherwise in permanent rotational mesh with the shaft. The figure below shows the arrangement 
of sliding mesh gear box. 
 
Construction and working of sliding mesh gear box 
 

 
 
Sliding mesh gear boxes are made with spur gear. The gears in the layshaft is rigidly fixed shaft. 
The gears in main shaft alone can move along the spline. The selector fork moves the gear and 
moves the perfect mesh with the required gear in lay shaft when the gear lever is shifted. A idler 
gear is provided for reverse gearing. Thus the power form the clutch shaft is transmitted to the 
main shaft through the lay shaft. 
 
First gear 
In the first gear, the gearbox provides maximum torque at low speed. The smallest gear on the 
lay shaft engages with the biggest gear in main shaft, thus transmitting high torque. 

 
                                                                                                                    2nd gear 



Second gear 
In the second gear, the gearbox provides low  torque and high speed when compared to 1st 
gear . 
 
Third gear 
In the third gear, the gearbox provides low  torque and high speed when compared to 2nd gear  

 
 
4th gear 
Fourth gear 
For fourth gear the clutch shaft and the main shaft is engaged by a dog clutch, thereby the main 
shaft rotates at maximum speed as that of clutch shaft. 
 
Reverse gear 
When selecting reverse, the direction of rotation of the output shaft is changed This is achieved 
by using an idler gear.The idler gear is meshed between a counter shaft gear (layshaft or 2nd 
motion shaft) and an output shaft gear(mainshaft or 3rd motion shaft). 
 
CONSTANT MESH GEAR:- 
Constant mesh gearbox is a type of Transmission in which all or most of the gears are always in 
mesh with one another, as opposed to a sliding-gear transmission, in which engagement is 
obtained by sliding some of the gears along a shaft into mesh. In a constant-mesh manual 
gearbox, Gear ratios are selected by small Clutches that connect the various gear sets to their 
shafts so that power is transmitted through them. The following diagram shows the arrangement 
of a constant mesh gear box 
 
Construction and working of a constant mesh gear box 

 



Constant gear mesh gearbox employed helical gears for power transmission. The gears are 
rigidly fixed in the lay shaft. The gears in output shaft rotates freely without engaging with shaft, 
thus not transmitting power. The gears in both shafts are always meshed together. 
To engage the gears with output shaft dog clutch is used. the dog clutch is shifted by the seletor 
fork moved by gear lever.To provide reverse gearing a idler gear is used. 
 
When the gear lever is pushed, the gear selector fork pushes the dog clutch. The dog clutch 
engages the gear and the output shaft, thus power from lay shaft now transmitted to output 
shaft. 
 
SYNCHRONISED SPEED GEAR BOX:- 
Most modern urban vehicles fitted with manual transmissions likely feature a synchronized 
gearbox also referred to as a synchro-mesh gearbox. This device keeps the gears in mesh and 
rotating, or they can be locked to the shaft.Synchronizers are essential for gear shifting in 
manual transmissions. Their purpose is to match (adjust) the speed of the input shaft (gears and 
secondary mass of the clutch) to the output shaft (wheel). 

 
There are several types of synchronizers used for manual transmissions. The most commons 
way of classification is function of the number of friction elements (friction cones). Therefore, we 
have: 
 
single-cone synchronizer 
dual-cone synchronizer 
triple-cone synchronizer 
Simple cone synchronizer 
Image: Simple cone synchronizer 
Credit: VW 



 
gear wheel 
synchronizer ring 
ring spring 
locking element (strut) 
synchronizer hub (body) 
sliding sleeve 
Gear synchronizer assembly 
Image: Gear synchronizer assembly 
Credit: VW 
 
The gear wheel (1) is mounted on the output shaft of the gearbox. It can rotate relative to the 
shaft (radial motion) but it can not have an axial movement along the shaft. Between the gear 
wheel and the shaft there are usually needle roller bearings which facilitate rotation. 
 
The gear wheel has an integrated “clutch gear” with friction cone. The clutch gear is made up 
from the locking toothing and the friction cone. It’s called a clutch gear because it has the role of 
a clutch, to engage smoothly the upcoming gear wheel. 
 
 
  
The clutch gear matches the speed of the gear wheel with the speed of the synchronizer hub. 
The mounting on the gear wheel is done by press fitted or laser welding. When the gear is 
engaged, the external teeth (with chamfer on both sides of the teeth) will interlock with the 
chamfer on the internal teeth of shift sleeve. 
 
Gear wheel 



 
 
The synchronizer ring (2) also called blocking ring, balk ring or friction ring, has a conical 
surface which comes into contact with the friction cone of the gear wheel. The purpose of the 
synchronizer ring is to produce friction torque in order to decelerate/accelerate the input shaft 
during a gearshift. 
 
The synchronizer ring, together with the friction cone of the gear wheel, form a “conical clutch” 
which can be engaged and disengaged through sliding. 
 
The inside surface of the synchronizer ring has threads or groove patterns, in order to prevent 
the forming of any hydrodynamic oil film. If an oil film is created between the synchonizer ring 
and the friction cone of the gear wheel, it will take higher pushing forces and longer time to 
synchronize the speeds  
 
The locking elements (4), also called synchronizer keys, central mechanism, strut keys or 
winged struts are arranged on the circumference of the synchronizer body, in specific grooves, 
between the synchronizer sleeve and synchrnozer hub. 
 
The locking elements rotate together with the synchronizer hub (5) and can move axially, 
relative to the sliding sleeve (6). The struts are used for preliminary synchronization, which 
means that they generate the load on synchronizer ring to perform the synchronization process. 
 
When in neutral position (no gear selected), the locking elements maintain the sliding sleeve in 
a central position on the synchronizer hub, between both gear wheels. Usually, the synchronizer 



assembly has 3 locking elements, distributed at an angle of 120° . In the case of large 
synchronizers, there might be 4 locking elements distributed at 90°. 
 
Synchronizer hub 
The synchronizer hub (5) is mounted on the output shaft, rigidly connected by a spline. It can 
move on the axial direction but it an not rotate relative to the shaft. It contains specific grooves 
which will contain the locking elements. 
 
The ring springs (3) are placed on each side of the synchronizer hub and are meant to keep the 
strut keys in the designated grooves. 
 
The sliding sleeve (6), also called gearshift sleeve, synchronizer sleeve or coupling sleeve, has 
a radial groove on the external side for the gears shift fork. The interior has splines that are in 
constant mesh with the external splines of the synchronizer hub. The sliding sleeve can only 
move on the axial direction (left-right), from a neutral position to an engaged position. 
 


