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TOPIC:-TORQUE CONVERTER AND OVERDRIVE 
Torque converter is a hydraulic device used to transmit power from the flywheel of the engine to 
the gearbox(automatic) or in case of recent technology to the CVT drive.  The overdrive is the 
gear ratio used when we need road wheel rpm(rotations per minute) to be greater than the 
speed of the engine. 

 
Hydraulic transmissions work on the principle of liquid transmission that generates rotary motion 
or turning power (torque). There come two kinds of hydraulic power transmissions 
 
Hydrokinetic – It works on the concept of hydraulic coupling that uses the kinetic energy of the 
liquid to create motion. 
Hydrostatic – It uses pressure energy the liquid to create motion. 
Hydraulic coupling is a kind of device that connects both the rotatable shafts. It has a vaned 
impeller that is placed on the drive shaft which is in the opposite direction to the vaned runner, 
both the impeller and runner are placed in the container that is filled up liquid. When the turning 
of the driven shaft is free from resistance, then the driven shaft will rotate at the similar speed of 
the drive shaft. When a certain load is placed on the driven shaft it slows down and turning 
moment which holds the same magnitude rate on both the shafts will be created. 
 
Basically, in the hydraulic coupling moment, when the normal load is placed, then the driven 
shaft speed is 3% minimal to that of the driven shaft speed. As there exists no power-driven 
connection between the runner and the impeller, it does not create any kind of vibrations or 
shockwaves. 
 
How does a Torque Converter Work? 
In a detailed view, this article clearly describes the functionality of a torque converter. Basically, 
there are three essential components and those are: 
 
Impeller 
The impeller in the torque converter also called a pump. The impeller is filled up with fluid and it 
rotates with the engine crankshaft. The more the spin rate, the more pressure is developed, and 
it drives fluid in a faster way. 
 



Turbine 
The fluid from the impeller flows into the turbine and it spins the turbine blades. As the fluid flow 
is a continuous process, it transfers from outer to the inner section of the turbine and then turns 
back to the impeller. This fluid movement from the impeller to the turbine develops a motion 
called coupling. 
 
Stator 
After the fluid returns to the impeller, the stator comes into action. It is the other series of the fins 
which is placed in between the turbines on the transmission shaft. The blades of the stator are 
positioned so that the fluid movement changes its direction and get directed to the impeller. So, 
when the vehicle breaks down, then the stator’s one-way clutch lets it stop spinning that disrupts 
the hydraulic connection. 
 
Apart from these components, the other the phases of the converter operation are: 
 
Stall 
Even the impeller receives power from the engine, it does not have rotation as the driver places 
pressure on the brake for example in the condition of a stoplight. The vehicle will be in no 
motion, but it does not stall. 
 
 
 Acceleration 
 
This acceleration happens when there is the removal of the driver’s foot from the brake and 
placed it on the gas pedal. Then the impeller starts to rotate too fast and there exists more 
variation in the speeds of the turbine and impeller. So, this variation develops torque that 
enhances the acceleration of the vehicle. 
 
Coupling 
When the vehicle reaches cruising speed, the rotational speed of both the turbine and impeller 
becomes the same and the torque development reduces slowly. Here, the torque converter just 
acts as fluid coupling and the automatic transmission locks up the turbine to the impeller. So, 
this process allows the vehicle to be away from power loss and maintains a smooth trip. As the 
impeller is placed on the torque converter, and this is connected to the engine, the impeller 
receives energy in this way. So, if there comes any variation in the movement and process of 
this operation, people experience the shaking effect. 
 
Torque Converter Issues 
When the torque converter moves into any kind of malfunction, it results in delivering vibrating 
and slipping effects. There are many problems that create this malfunction, so let’s look into 
these problems and how they occur. 
 
Overheating 



Just have a look at the vehicle’s temperature gauge and if it is overheating, this might be 
because of an error in the torque converter. This problem arises when there happens a decline 
in the fluid pressure and it causes the transmission to get overheated. 
 
Transmission slipping 
An issue with the torque converter will probably show itself fairly immediately because fluid flow 
cannot be handled properly. When there is not sufficient flow or overflow of fluid in the 
transmission, then it causes slippery nature in the gears and reduces the feel of acceleration. 
With this, there will be also a loss in the vehicle’s fuel economy. 
 
Shuddering 
When you feel a shuddering effect at the speed of 30 -45 MPH, then it might be because of 
torque converter issues. This creates the feeling of driving on a rough road or vehicle bounces 
where you notice it in a clear way if the issue arises. One might suddenly feel a shuddering 
effect and they will lose this feeling in minimal time too. So, it’s better to get your transmission 
tested in the initial phases itself. 
 
Fluid Contaminants 
When there is an excessive number of black pollutants in the fluid, it also causes damage to the 
torque converter. And this also creates damage for the functioning of vehicle clutches. So, go 
with a fluid test first and operate your vehicle. 
 
Enhanced Stall Speed 
Bad performance in the torque converter happens when the transmission takes more time to be 
in contact with the engine and this results in longer stall speeds. This needs a check on the 
vehicle’s stall speed specifications. 
 
Weird sounds 
Any kind of clicking or screaming sounds from the vehicle indicates a malfunction in the torque 
converter. 
 
In many of the cases, the above all issues might be not because of bad performance in the 
torque converter, so don’t go with any conclusions until the transmission is thoroughly tested 
with automobile professionals. 
 
Torque Converter Advantages/Disadvantages 
Now, we shall let our conversation be on the advantages and disadvantages of a torque 
converter. 
 
Advantages 
The advantages of torque converter include the following. 
 
Convenience 



Torque converters are more in implementation because they make the car to start and stop 
without any kind of human involvement. 
 
Torque Multiplication 
Torque multiplication defines that so inserted with this device can go with faster and smoother 
drives than the one having a clutch. 
 
Infinite Slippage 
In certain cases, it might slip indefinitely having no chance of damage. This relates sharply with 
that of the human transmission’s propensity to burn clutches it permitted to slip extensively. 
 
Fluid Reservoir 
As torque converters are embedded with various quarts of the transmission fluid, it assists to 
reduce overheating by providing a coolant fluid when necessary. 
 
Disadvantages 
The disadvantages are also the same as the issues that we have discussed in the previous 
sections. So, avoidance of bad performance from the torque converter happens when those are 
checked in the initial stages itself. 
 
Applications of Torque Converter 
As because of this device’s extensive performance it is being implemented in many of the 
applications. Few of them are below: 
 
Easily implemented in marine propulsion systems. 
It can be used as a great tool for the automatic transmission. 
Extensively used in the automotive industry for winches, drilling rigs, and conveyor drives. 
Implemented in the construction department also for modern forklifts, and railway locomotives. 
B.OVERDRIVE:- 
Overdrive is the operation of an automobile cruising at sustained speed with reduced engine 
revolutions per minute (RPM), leading to better fuel consumption, lower noise, and lower 
wear.[1] Use of the term is confused, as it is applied to several different, but related, 
meanings.[1] 
 
The most fundamental meaning is that of an overall gear ratio between engine and wheels, 
such that the car is over-geared, and cannot reach its potential top speed, i.e. the car could 
travel faster if it were in a lower gear, with the engine turning at higher RPM.[1] 
 
 
1960s Triumph gearbox with Laycock de Normanville electro-hydraulic operated overdrive 
 
Laycock de Normanville "J type" overdrive unit 



The purpose of such a gear may not be immediately obvious. The power produced by an engine 
increases with the engine's RPM to a maximum, then falls away. The point of maximum power 
is somewhat lower than the absolute maximum RPM to which the engine is limited, the "redline" 
RPM. A car's speed is limited by the power required to drive it against air resistance, which 
increases with speed. At the maximum possible speed, the engine is running at its point of 
maximum power, or power peak, and the car is traveling at the speed where air resistance 
equals that maximum power. There is therefore one specific gear ratio at which the car can 
achieve its maximum speed: the one that matches that engine speed with that travel speed.[1] 
At travel speeds below this maximum, there is a range of gear ratios that can match engine 
power to air resistance, and the most fuel efficient is the one that results in the lowest engine 
speed. Therefore, a car needs one gearing to reach maximum speed but another to reach 
maximum fuel efficiency at a lower speed. 
 
With the early development of cars and the almost universal rear-wheel drive layout, the final 
drive (i.e. rear axle) ratio for fast cars was chosen to give the ratio for maximum speed. The 
gearbox was designed so that, for efficiency, the fastest ratio would be a "direct-drive" or 
"straight-through" 1:1 ratio, avoiding frictional losses in the gears. Achieving an overdriven ratio 
for cruising thus required a gearbox ratio even higher than this, i.e. the gearbox output shaft 
rotating faster than the engine. The propeller shaft linking gearbox and rear axle is thus 
overdriven, and a transmission capable of doing this became termed an "overdrive" 
transmission.[1] 
 
The device for achieving an overdrive transmission was usually a small separate gearbox, 
attached to the rear of the main gearbox and controlled by its own shift lever.[1] These were 
often optional on some models of the same car. 
 
As popular cars became faster relative to legal limits and fuel costs became more important, 
particularly after the 1973 oil crisis, the use of 5-speed gearboxes became more common in 
mass-market cars. These had a direct (1:1) fourth gear with an overdrive 5th gear, replacing the 
need for the separate overdrive gearbox.[1] 
 
With the popularity of front wheel drive cars, the separate gearbox and final drive have merged 
into a single transaxle. There is no longer a propeller shaft and so one meaning of "overdrive" 
can no longer be applied. However the fundamental meaning, that of an overall ratio higher than 
the ratio for maximum speed, still applies.[1] Although the deliberate labelling of an overdrive is 
now rare, the underlying feature is now found across all cars. 
2.TOPIC :- TRANSFER BOX 
A transfer case is a part of a four-wheel-drive system found in four-wheel-drive and 
all-wheel-drive vehicles. The transfer case is connected to the transmission and also to the front 
and rear axles by means of drive shafts. 



 
 
Construction: 
The input shaft is connected to the gear box and carries on it a member having axial teeth. 
Two input shaft gears are free to rotate on the shaft. Each of these gears have bosses on the 
side which have axial teeth of the same pitch as the central member on the input shaft. 
Depending upon the movement of the transfer box gear lever, the central member and thereby 
the input shaft may be connected either to the small gear or to the big gear. 
There are two output shafts, one going to the front axle and the second going to the rear axle. 
The front output shaft is smaller in diameter and is supported inside the rear output shaft which 
is directly connected to the output gear. 
The front output shaft has fitted on it a shifter mechanism and also has splines over a small 
length of it, which when engage with the corresponding internal splines on the rear output shaft, 
connect the two shafts rotationally with each other. 
Working: 
 
When the shifter mechanism A is in the centre so that no gear is connected to the input shaft, 
the drive is in neutral as shown in Fig.i. 
Fig.ii shows when the shifter mechanism A connects the input shaft with the big input gear, but 
the shifter mechanism B disconnects the front output of shaft from the rear output shaft. In this 
position, two-wheel drive with the high gear is obtained. 
 


