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[57] ABSTRACT

A light level controller includes a microcomputer con-
trolled light switch which responds to a manual tap or
a longer manual depression of the switch in order to
initiate various control modesfor a light source. Preset
levels of light intensity may be stored in the microcom-
puter’s memory and an automatic fade mode may be
initiated to cause the level of light intensity to fade from
a current level to a preset level at a pre-established rate.
The controller may respond to the momentary depres-
sion of the switch to initiate the automatic fade mode or

if tapped while a fade is in progress it may cause the
light source to make an abrupttransition to either full
on or full off, depending on whether a higher or lower
level of light intensity is desired. A depression of the
switch for a period longer than a tap will cause the level
oflight intensity to continue to change until the switch
is released, and simultaneously this level will be stored
in memory.

21 Claims, 8 Drawing Figures
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1

MICROCOMPUTER-CONTROLLED LIGHT
SWITCH

BACKGROUNDOF THE INVENTION

The present invention relates to a manually operated
switch such as a wall-mountedlight switch for control-
ling the level oflight intensity fromalight fixture and
more particularly to a light level controller actuated by
the switch which includes a microcomputer forinitiat-
ing control programsto regulate the level oflight inten-
sity.

Wall-mounted light switches which include a dimmer
have becomeincreasingly popular especially for resi-
dential applications whereit is desired to precisely con-
trol the level of light intensity in a particular room.
Such light switches usually include a variable resistor
which is manually manipulated to control the voltage
input to the light, where the variable resistor is con-
nected in series with the household AC powerline. A
desirable feature in such switches would be the ability
to return to predetermined levels of light intensity from
conditionsofeither full power on orfull power off. At
present, however, such switches have no such memory
and formerly established light intensity levels may be
reestablished only by manual operation and guesswork.

Thereare in existence, however, touch actuated dim-
mer controls which cycle through a dim to a bright
eycle and back again, and include a memory function
such that removing the hand from the switch will stop
the cycle and store the level of light intensity at that
point in memory. A subsequenttouch will turn the light
off and yet a further touch will return the lightto its
previous intensity level based upon the value of the
intensity level stored in memory. While an improve-
ment over the manually-operated variable-resistor type
of dimmer, this dimmer may require the user to manu-
ally cycle through a complete cycle of dim light to
bright light to arrive at a desired intensity level. This
latter switch is known as a DECORA ® touch dimmer
and is manufactured by Leviton Manufacturing Com-
pany, Inc. of Littleneck, N.Y. The DECORA ® touch
dimmer, however, lacks the versatility needed for cer-
tain aesthetic effects such as an automatic gradual fade
from one light level. to another. Moreover, it cannot
changethe direction, that is, either the increasing (up)
or the decreasing (down), of light intensity from one
direction to another without completing a full cycle
from dim to bright and back again. Also, the touch
dimmer has no “remote” capability that would enable
oneto use its features from a remote location such as a

haliway or another room. Full function remotes are
common with ordinary two-position light switches, but
have not been available for dimmers because of the

complexity of the circuitry.
Yet another touch-type light control is shown in

Hamilton, U.S. Pat. No. 3,805,096, and in Hosaka, etal.,
U.S. Pat. No. 4,359,670. These devices are responsive to
the duration oftouchforinitiating various control func-
tions but include no provision for automatically fading
light from one level to another.

Automatic fading has in the past been available only
in theatrical lighting systems employing very compli-
cated switching inputs such as keyboard commands or
elaborate banks of switches. Examples of such systems
are shownin Williams, U.S. Pat. No. 4,241,295; Dinges,
et al., U.S. Pat. No. 4,240,011; Van Buren, U.S. Pat. No.
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2
3,706,914; and Isaacs, U.S. Pat. Nos. 3,766,431 and
3,668,467.

SUMMARYOF THE INVENTION

The present invention provides a highly versatile
microcomputer-controlled light level intensity switch
which is operated by a pair of non-latching switches
which provide inputs to the microcomputer. The non-
latching switches may be arranged as upper and lower
switches on a rocker panel or independentpair of panels
which are normally biased to remain in a neutral posi-
tion. The switches are each connected in series with the

AC mains powerline so that when either switch is
depressed a signal in the form ofa series of sequential
pulses is provided to the microcomputer.

When the switch is depressed in either the up or
down direction, the microcomputer first determines
whetherthe depression ofthe switch is momentary, that
is, a brief tap, or whetherit is being held down for a
period of more than transitory duration. When the
switch is held, the microcomputer advances the level of
light intensity in the direction indicated by the switch,
that is, either towards bright or towards dim. When the
switch is subsequently released the microcomputer
stores that current level of light intensity as a “‘preset”
level in its memory. If the switchis first tapped in either
direction with the light intensity at somestatic level the
microcomputer will cause the level of light intensity to
automatically advance or “fade” towards a predeter-
mined level, either “full on,” “off,” or “preset.” The
fade may occur at a rate which can be programmedin
the microcomputer. If desired, the speed of the fade
may vary depending upon whetherthe fadeis from dim
to bright or vice versa. For example, it is possible to
program all downward fades to occur more gradually
than all upward fades. If the switch is tapped again
while the light intensity is fading towards the preset
level, the microcomputer will halt the fade and cause
the light intensity level to abruptly shift to the preset
level. If the “up” switch is tapped with light at the
preset level, the light intensity will fade to full maxi-
mum.Ifit is tapped in the downward position when the
light intensity level is at the preset position the light
intensity will fade towards zero. Thus, the microcom-
puter interprets the character of the command,thatis, a
hold or a tap, determines the current control mode, and
initiates a light intensity control function accordingly.
The three types of programs are preset, automatic fade,
and abrupt transition.

The non-latching switches provide a pulse input,
which is derived from the AC powersource, to the
light switch through a clamp and half-waverectifying
network. Thus, the input to the microcomputer is a
series of square wave pulses. The microcomputer has an
internal program which counts the numberof a sequen-
tial series of pulses to determine if the switch is being
tapped or held and executes a control program mode
accordingly,

The microcomputer is connected to a source of light
such as an incandescent light bulb of between 40 and
2,000 watts by means of a thyristor solid state switch.
The thyristor controls power to the incandescentlight
source by turning on at a predetermined phase angle
relative to the phase of the AC line source. For this
purpose the thyristor is responsive to a timed firing
signal generated by the microcomputer according to
the program in operation. The firing signal is synchro-
nized with the incoming powersupply line by a zero
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