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Speed reduction drives

Millers must determine the best type of
drive system to use to get the required input
speed for the machine the motor is driving

by Fred Fairchild

The shaft that turns a machine does not always match the
speeds available from any motor or motor and gear reducer
combination available. What type of drive system do you use
to get the required input speed for the machine the motor is
driving? There are two ways to do it: 1) Install an alternating
current variable frequency drive (VFD), or 2) use a v-belt
or chain speed reduction between the motor and the gear re-
ducer or machine shaft to provide the proper input speed for
the machine.

VARIABLE SPEED DRIVES

In many cases, it is desirable to vary the speed of a piece
of equipment. Years ago, this was done using a separate me-
chanical speed controller with a small motor or hand crank
to change the reduction ratio inside the controller. A common
type was a “reeves” speed change controller that consisted of
a v-belt drive with pulleys on which the diameter of the pul-
leys could be changed by controlling the width of the pulley
grooves. These types of speed adjustment controllers were
high maintenance and difficult to keep on the desired speed
settings. Today, motor speeds can be changed electronically
using a variable frequency drive (VFD). The VFD is a device
used in a drive system consisting of three main sub-systems:
AC motor, main drive controller assembly, and drive operator
interface. It has been available for years, but in recent times
it has become very dependable and more economical to use.

The VFD operates by changing the frequency and voltage
of the electricity supplied to the motor. As these two items
change, the speed of the motor changes. The speed range can
vary from 10% to 100% of the normal speed (rpm) of the mo-
tor. If it is desirable to operate a piece of equipment at several
different speed settings, the VFD drive is the best choice.

One caution in using a VFD drive is to remember that as
the speed is reduced, the torque needed to start the machine
increases. Thus, a piece of equipment such as a conveyor that
starts at high speed may not have enough starting torque when
trying to start it at a lower speed. A standard VFD drive main-
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tains a constant torque over its speed range. If the drive is to
be started using a reduced motor speed, the VFD needs to be
equipped with a torque booster. This feature is available. De-
tailed information about variable frequency drives (VFD’s) is
available on-line using the Wikipedia free encyclopedia. The
motor being controlled by the VFD needs to be capable of
operating at different speeds.

FIXED SPEED DRIVES

For equipment operating at a fixed speed for which a motor
and direct coupled gear reducer will not provide the correct
speed, a speed reduction, provided by a v-belt or chain drive,
is installed between the motor and the gearbox, or possibly
between the gear box and the machine. V-belt drives are usu-
ally used for systems connecting higher speed shafts with
lower speed shafts, while chain drives are used for slower
speed drive reductions.

Chain drives are often used when the power being trans-
ferred from the drive to the equipment is substantial. Chain
drives are made of all metal components while in belt drives,
the belts are normally made of rubber or other pliable or flex-
ible material.

Belt drives transfer power by friction between the belt and
the pulleys on the drive. Chains transmit power by metal to
metal contact. Both types of reduction have been available for
many years with the chain type drive being the oldest, dating
back many centuries.

V-BELT DRIVES

A v-belt drive consists of two pulleys connected by a belt
that wraps around both. The belt transfers power from one
pulley to the other. Most belt drives transfer power through
the friction of the belt gripping the surface of the pulley
groove. Some belts and pulleys are built with cleated surfac-
es that allow the belt to mesh into slots on the pulley surface
and are known as cog-belt drives.

The belts themselves are formed in a wedge shape to fit
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