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(57) ABSTRACT

A braking system for electric step motors that operate in
conjunction with a light assembly, including a moving head
for pan or tilt thereof or for moving internal optical compo-
nents. The step motors are connected to driving means to
reduce movement speed of the moving head during power
down and are connected through switches with a first operat-
ing position to connect the driving means to the step motors,
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BRAKING SYSTEM FOR ELECTRIC STEP
MOTORS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention concerns a braking system for elec-
tric step motors, which step motors operate in conjunction
with a light assembly comprising a moving head for pan or tilt
of the light assembly or operating in the lamp for moving
internal optical components, which step motors during opera-
tion are connected to driving means.

2. Description of Related Art

U.S. Pat. No. 4,179,646 describes a circuit breaker motor
operator control circuit which utilizes the voltage developed
across a dynamic braking resistor during breaking of a per-
manent magnet DC motor to prevent re-energization of the
motor until it has been braked to a virtual stop. The control
circuit also includes a timing network operating to prevent
continued pumping of the breaker operating mechanism by
the motor operator should the operating mechanism for some
reason fail to become charged within a prescribed time
period.

JP 8322295 concerns a stepping motor which can stop
rotation perfectly when a power supply is cut off. If energi-
zation of a driver is cut off, a stepping motor is put into a
non-exciting state and, at the same time, relays are opened. As
a result, closed circuits are composed of windings of the step
motor is established. If a force is applied to the rotary shaft of
the stepping motor in this state and the permanent magnets of
arotor are turned, induced currents are respectively applied to
the closed circuits composed of the respective windings and
magnetic forces are generated between the respective wind-
ings and the permanent magnets of the rotor so as to produce
interactions between the windings and magnets, so that the
rotor is braked.

The stepping motor described in JP 8322295 is used in a
ball counter in a ball rental machine installed in an amuse-
ment center. This JP application is from a different technical
field, far from light assemblies comprising moving heads.

SUMMARY OF THE INVENTION

It is the scope of the invention to reduce the speed of
movement of moving head light fixtures during a power
down. A further scope of the invention is to avoid electronic
disturbance in power down situations of a lamp assembly.

This can be achieved if the step motors are connected
through switches, which switches in a first position during
operation connect the driving means to the step motors, where
ata power down, the switches change to a second position, in
which second position the switches establish a current path
through at least one motor winding.

It is hereby achieved that all movements after power down
of the moving head as well as internal movement take place
very slowly and without generating noise. This is important if
a light fixture for example used in a theatre where this lamp
occasionally may be switched off maybe because a fuse burns
out, the lamp will stop the operation without making any
noise that disturbs the theatre. Also at a controlled power
down where several lamp fixtures are placed side by side, it is
very noisy if all these lamps at the same time moves to a stop
position.

Also inside in the light fixture seen from the electronic
point of view, the breaking system improves the lamp. If no
breaking circuit is established, the rotating motors will gen-
erate current in their windings which can generate a relatively
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high voltage somewhere in an electric circuit where semicon-
ductor components by this over voltage are damaged.

The switches can be relay switches, which relay switches
are in the first position if energized, which relay switches are
in the second position if not energized. It is hereby achieved
that the relay switches in normal operation switch the motor
windings into a normal connection to the motor driving cir-
cuits. At a power down, the relay is de-energized, and it
switches automatically into the second position, where it
remains until the next power up takes place. This means that
a breaking circuit will be established during all kinds of
handling and transportation of a light fixture. This protects the
electronic circuits inside the light fixture so that an occasional
turning of a motor will not lead to any destructive voltage
generation inside the light fixture.

Alternatively, the switches can be semiconductor switches.
The semiconductor switches can be activated much faster
than any relay switches. In a normal operation, semiconduc-
tor switches can operate just as effectively as the relay
switches. In a power down situation, it will be easy to switch
off the switches and also to let other switches be switched on,
but the switched on semiconductors will have a kind of power
consumption as there is a power down of the light fixture. It
can be easy to achieve a primitive and simple power supply
that can supply the semiconductor switches with current for a
certain period of time. This period could be up to a few hours,
but if a longer period is needed, further improvements in the
power supply which then could comprise batteries could let
the system operate for a very long period of time.

The current path can preferably be established by current
regulation means. The current regulation means will reduce
the current flowing in the motor windings. This will protect
the motor winding if occasionally active forces are trying to
move a light fixture rapidly in its pan or tilt movement. Then
it will be very important that the maximum current that is
allowed into the motor windings is regulated to be kept inside
a safety value.

The current regulation means can comprise a voltage regu-
lation circuit. By regulating the voltage, it is possible to use
the power that is generated after a power down for charging
for example a capacitor that could be used as a power supply
for the semiconductor switches in the breaking circuit.

The voltage regulation circuit is connected to an electronic
circuit. It is hereby achieved that an electronic circuit for
charging a kind of safety backup batteries can be connected to
the braking circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an exemplary braking system for electric step
motors, according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows one possible embodiment of the invention.
The FIGURE shows an active motor braking system 2 which
is connected to a motor 4 which motor has motor windings 6,
8. The braking system 2 comprises diodes 10, 12 which are
connected to input lines 20. The current passing through the
diodes 10, 12 is led to a capacitor 14 which is connected to a
relay 16 which has a coil 17 and switches 18. Depending on
the switches 18, the power connection from the lines 20 are
sent to the switches 18 directly into the power lines 22 which
connect to the windings 6, 8 of the motor. In a situation where
the power lines 20 are de-energized by switching off the
circuit, there will no longer flow any current through the
diodes 10, 12, and the capacitor 14 will be discharged. Then
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the current flowing through the relay coil 17 will be reduced,
and the switches 18 will switch into the second position. In
the second position, the power line 22 is short-circuited in the
relay switches 18.

By this, a very effective slow braking action of the step
motor will be achieved.

The invention claimed is:

1. Braking system for light assemblies with moving heads,
and having electric step motors, the braking system compris-
ing:

a switch for connecting to a step motor,

wherein the switch in a first position during operation

connects the step motor to an electronic driving means,
the switch at a power down changes to a second position,
in the second position the switch establishes a current path
through at least one motor winding in the step motor, and
short circuit a power line connected to a winding of the
motor and the switch,

the step motor operates in a light assembly comprising a

moving head, and

15
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the moving head uses the step motor for at least pan or tilt

of the light assembly.

2. Braking system according to claim 1, wherein the switch
is a relay switch, the relay switch is in the first position if
energized, and the relay switch is in the second position if not
energized.

3. Braking system according to claim 1, wherein the relay
switch is a semiconductor switch.

4. Braking system according to claim 1 or 2, wherein the
current path is established by a current regulation means.

5. Braking system according to claim 4, wherein the cur-
rent regulation means comprises a voltage regulation circuit.

6. Braking system according to claim 5, wherein the volt-
age regulation circuit is connected to an electronic circuit.

7. Braking system according to claim 1, wherein the step
motor operates in the lamp for moving internal optical com-
ponents thereof.



