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The diagram above shows a block diagram for a typical centre lathe transmission system. It will be seen that the motor is coupled to the gearbox via a multi plate clutch that the motor is coupled to the gearbox via a multi plate clutch that can be engaged gradually whilst the motor is running. This takes some of the strain off the gearbox when a heavy workpiece is to be rotated. On small lathes, where the inertia forces are light, the motor is often coupled direct to the gearbox and the stop/start control lever is usually interlinked with a brake which is used as the lever is moved through the stop position. 
Velocity is the value of displacement measured over a period. It is the rate over which a distance/ displacement is traversed. The size of velocity is often expressed in a convenient unit such as kilometres per hour or miles per hour, however these should be regarded as observation and comparison unit. 
Constant velocity is an exceptional value because it assumes that a body moves over equal distances in equal intervals of time. 
If acceleration varies the plot also varies and it is not as straightforward to analyse as uniform acceleration. Sometimes the plot may be described by an equation, in which the displacement may be calculated using integral calculus. Often, however its more convenient to use a method of numerical integration such as the mid ordinate rule. 
A huge mass such as the earth attracts other masses such as cars, bricks and people and make them stay on the earth's surface. If objects are allowed to fall, they will accelerate at a constant rate, termed the gravitational acceleration, and appointed by gravity. 
Hitherto, it has been assumed that all velocities have been absolute velocities, that is, all measurement and observations were made as if the observer were stationary on the earth's surface while watching the moving body. This absolute velocity is a special case of relative velocity since the observations are made from the earth's surface, which is a fixed reference point. 
Velocity has size and direction and can be presented in terms of vector. Two velocities which act at right angles to each other can be represented by a single vector, showing the joint direction and velocity. 

Linear motion described earlier, has qualities of displacement, velocity, and acceleration. Rotating objects may also be described in these terms. Displacement becomes angular displacement velocity and acceleration becomes angular acceleration. 
The unit of angular displacement is the radian, which is a means of measuring an angle by taking account of the radius of the rotating object. If the radius of a circle were bent around the circumference the angle would be 1 radian. The advantage of this is that no matter what the size of the circle the angle will always be the same. The concept of a radian as a measure of angular displacement can therefore be applied to any size of rotating part and still offer a uniform means of measuring the angular displacement.
Angular velocity parallels linear velocity in that it shares the same concepts of average velocity and constant velocity.
Angular motion is analogous to linear motion except that the variables 0, w and x are used to stand for displacement, velocity, and acceleration. Using these variables instead of s, v and a its possible to change the equation for linear motion so they apply to angular motion. 
