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Electromagnetic clutches and brakes require DC power. Unless
battery power is available, a diode cr bridge rectifier is used to
convert AC power to DC power. Listed here are a few of the many
contro! circuits that have been used.

Basic control circuits

The most basic control circuits consist of a DC power supply, an
arc suppression circuit, and a switch,

@ The coil may be controlled by a simple on/off switch (figure 1.)

@ Push butions may be used to operate a control relay. The
capacity of the contacts should be at least 10 times the
steady-state load current (figure 2.)

Quick response control circuits

For applications that demand high cycle rates and/or accurate
registration, the following control circuits can be used to reduce
significantly the response time of a clutch or brake.

& Simple overenergization circuit

A simple means of providing a voltage spike to a clutch or brake
coil is to place a resistor in series with the coil (figure 3). At the
instant afler the switch is closed, the current through the closed
loop is zero. At the instant, the IR drop (voltage drop) across the
resistor is zero, and the entire voltage drop occurs across the coil
and the variator. The resistor should be chosen so that the initial
voltage across the coil is about 4 times the steady-state coil
voltage.

@ Capacitor overenergization circuit

A capacitor may be used in order to reduce coil rise and decay
times, which greatly reduces the time that is takes to energize
or to deenergize a clutch or brake (figure 4). This is especially
apparent with large coils, i.e. large inductances. Cycle rates that
can be achieved using this circuit are limited by the time that it
takes to charge the capacitor.

® Timer-controlled overenergization circuit

It is possible to reduce the coil rise time by placing a timer circuit
in parallel with a resistor. At the instant when the cocil is to be
turned on, the timer circuit provides a shunt around the resistor.
At some later time the contacts open, which allows current to flow
through the resistor, and reduces the voltage across the coil. Coil
decay time is increased by using this circuit.
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TR: Transformer VR: Varistor RS: Resistor
BR: Rectifier (Bridge) MC: Relay F: Fuse
SV Switch C: Capacitor CL: Clutch
PB: Push Button T: Timer MB: Brake



When D.C. power is switched off, a momentary reverse voitage
{- L di’dt} is induced by the ceil. This voltage is considerably higher
than the steady-state voltage that is present across the contacts,
and could damage both the contacts and the coil unless arc
supression is added to the circuit.

® Basic discharging circuit

The device that is used most often is the metal oxide variator
{figure 6). During steady state, the vanator has a fixed resistance.
\When the switch is opened, the variator sees the relatively large
reverse inductive voltage from the coil {- L dl/dt), which changes
the resistance of the variator to a much lower value. This allows
a momentary path for current to flow in the loop. The variator
allows for fast release times.

@ Capacitor/resistor arc suppression

A capacitor and a resistor may be used to absorb the surge of
voltage that occurs when the swilch is opened. Selection of the
proper values of resistance and capacitance may shorten release
times (figure 7).

@ Diode arc suppression

A diode may be used to completely absorb the surge of voltage
that occurs when the switch is opened (figure 8). Notice however,
that the decay time of this circuit, and hence, the amature release
time, will be relatively long.

® Resistor arc suppression

When a diode and resistor are placed in series, as shown (figure
8}, no power is abscrbed by the resistor when the switch is closed.
When the switch is opened, the resister reduces the reverse
voltage across the diode.
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