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Manual Transmissions & 
Drivetrain 
System Overview

Matthew Whitten

Basic Drivetrain

We will describe the purpose, function, theory, and 
operation of the drivetrain systems used in modern 
cars and light trucks.
The drivetrain is used to modify and deliver “Power”
and “Torque”.
This process is “Powerflow”.
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Power 

Power: the rate at which work is performed. 
P= W/T
Example:

you can carry one battery across your shop in @ 30 seconds. 
You have expended energy to do something (work) and it 
happened over time.
You can increase your power by increasing energy expended 
and decreasing the amount of time. This would lead to an 
increase in Power (horsepower)  

Torque 

Torque:
A angular or rotational 
force that causes a 
change in rotational 
motion
T= r x F
Example: a wrench that 
is one foot long has 10 
lbs of force applied, the 
resulting Torque is 
10ftlbs. 
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Powerflow 

The path the power 
takes from the 
engine to the wheels 
that drive the 
vehicle.
Powerflow can be 
broken down in to 
excruciating detail to 
increase 
understanding. (what 
fun) 

Drive Systems 

Different vehicle applications require 
different drivetrain systems. Light 
economy vehicles may require the light 
compact FWD design, while heavy 
trucks may require RWD or 4WD. 

Rear Wheel Drive 
Front Wheel Drive 
Four Wheel Drive 
All Wheel Drive 
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RWD

Rear Wheel Drive:
Utilizes a 
longitudinally 
mounted engine 
layout.
The transmission 
may be directly 
behind the engine 
or combined with 
the rear axle to form 
a transaxle. 

FWD

Front Wheel Drive:
The engine is mounted 
transversely in the 
body. 
The transmission is 
integrated with the final 
drive components 
commonly found in the 
rear axle. The 
Transaxle is directly 
connected to the axles. 
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4WD

4WD vehicles utilize 
a transmission that 
sends power to a 
“Transfer Case”.
The transfer case 
then splits the power 
front to rear. Some 
power is sent to the 
front axle and some 
is sent to the rear 
axle. 

AWD

All Wheel Drive is a 
system that usually 
does not require 
driver input. 
Has either a 
transmission or 
transaxle. 
May use a transfer 
case or a “PTO” from 
the transmission/axle
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Basic Drivetrain Components 

All drivetrain systems must use some of the 
components listed below. Some are used to 
disconnect and connect power and others are 
used to modify the torque of a given input. 

Clutch
Transmission (manual)
Transfer Case
Drive Shaft
Rear Axle
Transaxle (manual)

Clutch

Provides a 
disconnection from 
the engine to the 
transmission when 
stationary or 
between shifting. 
Provides a 
connection during 
acceleration/cruising. 
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Transmission

Provides a 
connection from the 
engine to the drive 
shaft. 
Modifies the engine’s 
torque/power output 
to accommodate 
vehicle speed and 
load. 

Transfer Case

Used in 4WD and AWD 
systems
Provides a method of 
splitting the power from 
the transmission 
between the front and 
rear axle.
May have a driver input 
for operation or be fully 
automatic via hydraulics 
or electronics. 
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Drive Shaft

The drive shaft 
provides a 
connection between 
the stationary 
transmission to the 
jouncing/rebounding 
rear axle. 
It may be a two 
piece or a three 
piece assembly

Rear Axle 

The rear axle 
provides:

Final drive gear-set
Differential
Vehicle support
Suspension 
mounting points
Brake mounting 
points 
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Transaxle 

The transaxle contains:
gears to multiply torque 
from the input.
Final drive gear-set
Differential 

The transaxle functions 
both as a transmission 
and an axle.  

Exercise 
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Clutch System

The clutch system 
components:

Flywheel
Pilot bearing 
Clutch disc
Clutch pressure plate
Clutch release bearing 
Clutch fork
Clutch pedal and 
linkage

Flywheel 

The flywheel:
Is driven by the engine 
crankshaft
Provides increased 
momentum to smooth 
out the engine power 
pulses. 

May have single mass 
or a dual mass to 
increase smoothness. 
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Pilot Bearing 

The pilot bearing 
provides a support 
for the end of the 
input shaft from the 
transmission. It also 
allows the input shaft 
and flywheel to spin 
at different speeds 
during shifting. 

Clutch Disc

The clutch disc:
Is driven by the 
flywheel and pressure 
plate 
Splines to the 
transmission input shaft
Provides smooth power 
transfer
Has a surface similar to 
a brake pad

The clutch disc is 
sandwiched between the 
pressure plate and 
flywheel. 
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Pressure Plate

The pressure plate:
Is driven by the 
flywheel. 
Provides the 
clamping force to 
drive the clutch disc

Styles:
Diaphragm (new)
Coil Spring (old)

Release Bearing 

The release bearing 
provides a 
connection from the 
rotating clutch 
fingers to the non-
rotating clutch fork or 
slave cylinder  
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Clutch Fork 

The clutch fork is 
acted upon by the 
clutch control linkage 
(next slide) to control 
the engagement of 
the clutch. The fork 
pivots on the “fork 
pivot” to push 
against the release 
bearing an then the 
clutch fingers. 

Linkage

Systems:
Mechanical
Hydraulic 

Mechanical systems use 
either a cable or linkage and 
requires adjustment or an 
adjusting mechanism.
Hydraulic systems utilize a 
master and slave cylinder 
and are self adjusting. These 
systems are more compact 
and less failure prone. 
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Clutch Operation 


