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the evening, it may provide a comfortable breeze, how
ever as night falls, and temperature drop, ceiling fan 106 
may be circulating too much air for comfort, forcing the 
user to get out of bed and shut ceiling fan 106 off. In 
addition, it may be desirable to have light fixture 180 5 
switched on and off occassionally if the user is not at 
home for several days in order to provide the appear
ance of occupancy and discourage burglars. 

Wall mounted timer switches are generally known in 
the art. Such switches can be used to switch an appli- 10 
ance or light off after a predetermined period. The 
disadvantage of a simple timer switch is that it merely 
shuts off all power to an appliance. More sophisticated 
known timer switches may have an internal clock to 
switch an appliance on or off at predetermined inter- 15 
vals. 

For a ceiling fan, however, it may be desirable to 
reduce fan speed or reverse fan direction after a prede
termined amount of time in order to maintain comfort in 
a room. In addition it may be desirable to switch light 20 
fixture 180 independently of ceiling fan 106. Further, it 
may be desirable to tum ceiling fan 106 off or on, 
change fan speed, or change fan direction at a predeter
mined interval or at a predetermined temperature. A 
simple timer switch does not provide independent con- 25 
trol of fan speed, direction or light intensity, nor does it 
provide a display of fan speed, direction or light inten
sity. In addition, many prior art timer switches are de
signed to fit a standard wall box. If a timer switch is 
used, an additional wall box may have to be installed in 30 
order to house a fan speed, direction and lighting con
trol, adding additional expense and difficulty to the 
installation. 

Security switches are also generally known in the art, 
either as an external "plug-in" module, or as a wall 35 
mounted switch, both of which may work in conjunc
tion with a central controller. Security switches, known 
in the art, may switch an appliance on or off for prede
termined intervals to give the appearance of occupancy. 
The disadvantage of the security switch is that one 40 
switch may switch only one load at a time. If the fan and 
light are to be switched independently, separate 
switches and wires would need be run, adding expense 
and difficulty to the installation. Alternately, if only the 
light is desired to be switched on or off, then the fan 45 
must be set by the user with its fan mounted controls to 
run the light only prior to programming the security 
switch. As in the timer switch discussed above, the 
security switch module generally requires a wall switch 
box for installation, and as such, any additional fan so 
speed, fan direction, or light intensity control would 
require the installation of extra wall switch boxes, add
ing extra expense and difficulty to the installation. 

In view of the deficiencies of the above prior art 
devices, it remains a requirement in the art to provide a 55 
remote control for a ceiling fan which can be easily 
installed using existing wiring, provide easy "intuitive" 
user-friendly operation, and provide a clear display to 
the user of fan speed, direction, and light intensity. It 
remains a further requirement in the art to provide a 60 
power supply for a remote control which can be pow
ered solely from the switched load line of the fan and 
can power a sophisticated switching device, display or 
timer. It remains yet a further requirement in the art to 
provide automatic and independent switching operation 65 
offan speed, fan direction, and light intensity. It remains 
an even further requirement in the art to provide timed 
independent automatic control of fan speed, fan direc-

6 
tion, and light intensity. In addition, it remains a further 
requirement to provide a wireless remote control that 
does not necessarily rely on radio frequencies to control 
a particular ceiling fan and can also provide user
friendly control, display, and timed independent switch
ing and control of fan speed, fan direction, and light 
intensity. 

SUMMARY OF THE INVENTION 

Therefore it is an object of the present invention to 
provide a remote control for a ceiling fan combined 
with a fan and light function display. 

It is a further object of the present invention to pro
vide a remote control for a ceiling fan which can com
municate with a fan mounted control through the ceil
ing fan's a.c. power wiring. 

It is a further object of the present invention to pro
vide a remote control for a ceiling fan which can be 
installed using existing house wiring. 

It is a further object of the present invention to pro
vide a remote control for a ceiling fan which can be 
easily operated by the user. It is a further object of the 
present invention to provide a clear, concise, easily 
discernible display at the control which indicates fan 
speed, fan direction, and light intensity. 

It is a further object of the present invention to pro
vide a power supply for a remote control for a ceiling 
fan which need only be connected in series with the 
switched load line of the ceiling fan. 

It is a further object of the present invention to pro
vide automatic and independent switching of fan speed, 
fan direction, and light intensity in a ceiling fan. 

It is a further object of the present invention to pro
vide timed independent control of fan speed, fan direc
tion, and light intensity in a ceiling fan. 

It is a further object of the present invention to pro
vide a portable, wireless remote control with a fan and 
light function display as well as automatic and timed 
control for both ceiling fan and light fixture. 

The foregoing objects, as well as others which are to 
become apparent from the text below, are achieved in a 
remote control for a ceiling fan by providing a micro
processor remote control with power supply and dis
play, communicating over a switched a.c.load line with 
a further microprocessor mounted in the ceiling fan 
itself. The remote control comprises a power supply, a 
microprocessor, a keyboard, an internal clock and a 
display. The microprocessor may be programmed by 
the user to switch the fan off and on at predetermined 
speeds and directions, for programmed time intervals. 
In addition, the microprocessor may be programmed by 
the user to tum off, change speed, change direction, or 
change both speed and direction, after a predetermined 
interval. The microprocessor may in addition be pro
grammed by the user to tum a light fixture on or off, or 
to particular light intensities for a predetermined time 
periods. The display shows the time and programming 
information, as well as fan speed, direction, and light 
intensity. In addition, the display may have an "ani
mated" feature, showing fan speed, direction, or light 
intensity. 

These and other objects of the present invention will 
be better understood from the following detailed de
scription of the preferred embodiment of the invention, 
taken in conjunction with the accompanying drawings 
in which similar elements in different Figures are as
signed the same last two digits in their reference nu-
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meral (i.e.-ceiling fan 106 of FIG. 1 and ceiling fan 206 
of FIG. 2). 

8 
FIG. 1, neutral line 204 from circuit main 270 termi
nates in a ceiling junction box 205 where it is connected 
to ceiling fan 206. BRIEF DESCRIPTION OF THE DRAWINGS The term "fan mounted" as it applies to fan mounted 

FIG. 1 shows the installation of a prior art ceiling fan 5 control 210 is defined here to be mounted in the immedi-
using existing house wiring. ate vicinity of, and electrically connected to, a ceiling 

FIG. 2 shows the installation of the remote control of fan. Fan mounted control 210 may be built in to ceiling 
the present invention using existing house wiring. fan 206 at the factory, or may be an aftermarket acces-

FIG. 3 shows a perspective view of the remote con- sory kit which may be installed by the user. Some exam-
trol and display of the present invention. 10 pIes oflocations of fan mounted control 210 would be in 

FIG. 4 shows a perspective view of the infrared con- the housing of ceiling fan 206, in ceiling junction box 
trol of an alternative embodiment of the present inven- 205, or in an module located between the housing of 
tion. ceiling fan 206 and ceiling junction box 205 as in the 

FIG. 5 shows a detailed frontal view of the remote device of Angott, discussed above. The fan mounted 
control and display of FIG. 3. 15 control 210 need not be physically mounted to ceiling 

FIG. 6 shows a block diagram for the transmitter in fan 206. 
the remote control and the receiver for the ceiling fan of FIG. 3 shows a more detailed view of remote control 
the present invention. . . 211 shown in FIG. 2. Remote control 211 may be de-

FIG. 7 shows examples of Slgn~s transmitted be- signed to fit a standard wall switch box using two 
tween the r~mote control transmitter and the fan 20 screws threaded through screw holes 316 into the wall 
mounted receIver. . .. 

FIG 8 h d '1 d bl k d' f h SWItch box. Remote control 211 may have a dIsplay 
. sows a more eta! e oc lagram 0 t e . d 312 'd . h 3 3 d . 

transmitter and receiver of FIG. 6. w~ ow , overn e SWltC es 1, an programmmg 
FIG 9 h h t· f th t 'tt f FIG SWItches 314. Remote control 211 may also have a mas-. sows a sc ema IC 0 e ransml er o. . h 315 .. . ff all ilin' 6 25 ter power SWltc lor cuttmg 0 power to ce g 

. S " fan 206 and light fixture 280. 
FIG . lOA and lOB show a schematIC of the receIver FIG 4 hal' bod' f h 

of FIG 6 . sows an ternatlve em lIDent 0 t e pres-
FIG: Ii shows a detailed view of the display of FIG. ent invention, an .UU:r~ed remote control. Infrared re-

5 upon initial power up. mote control 411 IS s~ar to remote ~ontroI211 except 
FIG. 12 shows a detailed view of the display of FIG. 30 for the presence of. mfrared transn;utter 417 and the 

5 in the default mode. absence of power sWItch 315 shown m FIG. 3. Infrared 
FIG. 13 shows a detailed view of the animated fan transmitter 417 may communicate with an infrared re-

display. ceiv~r mounted in a wal! ~witch box, or with an inf~ared 
FIG. 14 shows a detailed view of the animated light receIver mounted on ceilmg fan 206. Alternately, mfra-

display. 35 red remote control 411 ma~ work in conju?ction with 
FIG. 15 shows how display 512 appears upon enter- re~ote contro~ 211 shown m FIG. 3. The infrared re-

ing program mode. celver may be mS~lled?n remo~e control 211 of FIG. 3, 
FIG. 16 shows how display 512 appears when enter- for example, behind dIsplay wmdow 312. Commands 

ing fan "on" time. seI?-t from infrared remote control 411 would be ~e-
FIG. 17 shows how display 512 appears when enter- 40 celved by remote control 211 and then further transmlt-

ing fan "off' time. ted to fan ~ount~ control 210 shown in FIG. 2. 
FIG. 18 shows how display 512 appears when listing A~ternatl.vely, mf~ared ~emote contr?1411 may com-

program information. murucate dIrectly WIth an mfrared receIver (not shown) 
FIG. 19 shows display 512 displaying light fixture mounted on ceiling fan 206 and coupled to fan mounted· 

"on" time. 45 control 210 shown in FIG. 2. This direct infrared link 
FIG. 20 shows display 512 displaying light fixture may be especially useful in installations where no wall 

"off' time. mounted switch box available or practical to install. 
FIG. 21 shows display 512 displaying fan "on" time. Infrared interference from light fixture 280 may be 
FIG. 22 shows display 512 displaying fan "off' time. reduced by the use of a 60 Hz notch fIlter on the infra-

DETAILED DESCRIPTION 
50 red receiver to fIlter out infrared "noise" produced by 

heat from light fixture 280. The infrared receiver may 
Referring now to FIG. 2, wall switch 101 of FIG. 1 be mounted in a position on ceiling fan 206, such as light 

may be replaced with remote control 211 which may fixture 280, where the rotating fan blades would not 
comprise a control panel, a display window, a power block the infrared signal. Alternately, the infrared sig-
supply, and a transmitter (not shown). Remote control 55 nal could be timed to avoid interference from the rotat-
211 may be designed to fit into and cover a typical wall ing fan blades, or the signal could be made very short 
switch box. Remote control 211 draws power from load and transmitted repeatedly to assure that it is received 
line 202 which runs from circuit main 270 through re- by an infrared receiver mounted on ceiling fan 206 
mote control 211 and switched load line 203 to ceiling without interference from the rotating fan blades. 
fan 206. The power supply, which will be discussed in 60 
connection with FIG. 9 below, requires only connec
tions to load line 202 and switched load line 203. . 

Remote control 211 may switch power to switched 
load line 203, and in addition transmit signals over 
switched load line 203 to fan mounted control 210. Fan 65 
mounted control 210 contains a receiver, a control, and 
a switching means controlling speed and direction of 
ceiling fan 206 and intensity of light fixture 280. As in 

CONTROL PANEL 

FIG. 5 shows a more detailed drawing of control 
panel 318 and display window 312 of FIG. 3. Control 
Panel 518 contains a plurality of switches and display 
window 512. Display window 512 may contain a LCD, 
LED, plasma, CRT or other type of display. The ele
ments of display window 512 are described in conjunc
tion with FIGS. 11-14 below. 
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switches 521-527 as discussed in connection with FIG. 
5 above, for accepting control and programming inputs. 

Transmitter microprocessor 672 may accept control 
and programming inputs from control panel 618 and 

Main power switch 515 provides a main power cutoff 
for both remote control 211 as well as ceiling fan 206. If 
main power switch SIS is turned off for more than 10 
minutes, remote control 211 may lose its memory and 
may have to be reprogrammed. In an alternate embodi
ment, a battery back-up (not shown) niay be provided 
for the memory of remote control 515 in order to pre
serve the time setting and programming for longer peri
ods of power loss. 

5 subsequently drive display 612. Transmitter micro
processor 672 may also store information, such as pro
gram operations, and in addition may send signals to fan 
mounted ceiling control 610 modulated over the 60 Hz 
AC power signal on switched load line 603 as will be 

Control panel 518 may be provided with a first row 
of switches comprising fan switch 521, light switch 522, 
and reversing switch 523. These three switches are used 

10 described in connection with FIG. 7 below. 
Fan mounted control 610 comprises AC decoder 673, 

receiver microprocessor 674, power supply 675, fan 
driver circuit 676, and light driver circuit 677. Switched 
load line 603 passes from remote control 611 to fan 

to control fan speed, fan direction, and light intensity 
manually, or may be used to program fan speed, fan 
direction, and light intensity for programmed operation. 
Control panel 518 may also be provided with an addi
tional row of switches 528-531 for preprogrammed 
features such as auto-reverse and delay off. Control 
panel 518 may be provided with yet an additional row 

15 mounted control 610 where it connects to power supply 
675 and AC decoder 673. Power supply 675 may be a 
conventional power supply in the sense that it may be 
connected to both neutral line 604 and switched load 
line 603 through AC decoder 673. Power supply 675 
supplies DC voltage to receiver microprocessor 674, 
AC decoder 673, fan driver 676, and light driver 677. 

AC decoder 673 receives the 60 Hz AC power signal 
along with the modulated control signals from transmit
ter microprocessor 672 over switched load line 603. AC 
decoder 673 decodes the control signals sent from trans
mitter microprocessor 672 modulated on the 60 Hz 
power signal over switched load line 603 and transmits 
the decoded signals to receiver microprocessor 674. 
Receiver microprocessor 674 is programmed to inter-

30 pret signals sent from transmitter microprocessor 672 
and control fan motor 679 and light fixture 678 accord
ingly. 

of switches comprising program switch 524, hour 20 
switch 525, minute switch 526, and auto/manual switch 
527. Hour switch 525 and munute switch 526 are used in 
combination to set the clock and to program time inter
vals for timed operation. Program switch 524 is used to 
switch between regular operation and program mode. 25 
Auto/manual switch 527 is used to switch between 
automatic (programmed) operation and manual over
ride mode. The detailed operation of each of the 
switches of FIG. 5 will be described in conjunction 
with FIGS. 11-14 below. 

In the preferred embodiment, Switches 521-527 are 
push-button, momentary -contact, spring-release type 
switches. Preferably, the switches are a low cost type 
membrane or rubber push button type. Main power 
switch 515 may be a slide or toggle type single pole, 35 
double throw switch rated to carry the entrre load of 
ceiling fan 206 as well as power for remote control 211. 
Alternately, main power switch 515 could be a type of 
switch similar to switches 521-527 and used to switch 
power to a switching relay or triac which would in tum 40 
switch power to ceiling fan 206 and/or remote control 
211. 

BLOCK DIAGRAM 

Transmitter microprocessor 672 and receiver micro
processor 674 may be anyone of a number of micro
processors known in the art. In the preferred embodi
ment, the transmitter microprocessor 672 may comprise 
a NEC PD7502 and the receiver microprocessor 674 
may comprise a National Panasonic MNl551. . 

Fan motor 679 is switched by fan driver 676. Fan 
driver 676 may be a series of triacs, typically three, one 
for each fan speed, along with a reversing relay. Re
ceiver microprocessor 674 controls the triacs in fan 
driver 676 to switch on various windings in fan motor 
679, or alternately control fan speed by switching a 

FIG. 6 shows a block diagram of the ceiling fan con- 45 series of speed control capacitors into the circuit. Re-
trol of the present invention. Load line 602 from circuit ceiver microprocessor 674 may be programmed to con-
main 670 terminates in a wall switch box (not shown) trol the reversing relay for reversing power to fan 
and connects to remote control 611. Switched load line motor 679. When a reversing signal is received by re-
603 is connected from remote control 611 to fan ceiver microprocessor 674, receiver microprocessor 
mounted control 610. Neutral line 604 is connected 50 674 will shut off all power to fan motor 679 for one 
directly from circuit main 670 to fan mounted control second to allow the speed control capacitors to dis-
610. charge, then switch the reversing relay and reapply 

Remote control 611 contains power supply 671, power to fan motor 679. The time delay is necessary in 
transmitter microprocessor 672, display 612, main order to prevent the stored charge in the speed control 
power switch 615, and control panel 618. Note that 5S capacitors from arcing the contacts of the reversing 
power supply 671 is connected in series with transmitter relay. 
microprocessor 672 and fan mounted control 610 In an alternate embodiment, fan driver 676 may com-
through switched load line 603. Power supply 671 prise a variable speed control, typically by phase con-
draws power from switched load line 603, and produces trolled triac, to provide an infinitely variable speed 
a direct current (DC) output to provide power to trans~ 60 control for fan motor 679. In the preferred embodiment, 
mitter microprocessor 672, control panel 618, and dis- a three speed co~trol is used, as present low cost fre-
play 612. Main power switch 615 disconnects power quency inverters today tend to reshape the sinusoidal 
from both remote control 611 and ceiling fan 206, as shape of the 60 Hz power signal and subsequently cause 
discussed in connection with FIG. 5 above. Display 612 excessive tan noise. 
may display the time of day, fan speed, fan direction, 65 Light Driver 677 may be silicon controlled rectifIer 
and light intensity information, along with program- (SCR) which provides an infinitely variable lighting 
ming information as will be discussed in connection intensity control (i.e.-dimmer) for light fixture 680. In 
with FIGS. 11-14 below. Control panel 618 contains alternate embodiments, light driver 677 may have a 



11 
5,189,412 

12 
discrete series of lighting intensities (i.e.-low, medium 
and high) or may be a triac or relay used for a simple 
on/off control. 

In the above embodiments, both transmitter micro
processor 672 and receiver microprocessor 674 are 5 
characterized as being microprocessors, however, it is 
envisioned that one or both of the microprocessors 
could be replaced with other types of controls, such as 
combinational logic circuits (Le.-TTL). Further, the 
programming features are described above as being 10 
stored and executed in transmitter microprocessor 672 
with receiving microprocessor 674 performing the 
switching and control operations. However, it is envi
sioned that programming commands may be transmit
ted directly to receiving microprocessor 674 and the 15 
programming stored and executed there. Further, it is 
envisioned that bidirectional communication between 
the transmitter microprocessor 672 and receiver micro
processor 674 may be used. Such bidirectional commu
nication may be used for transmitting acknowledgment 20 
signals, service signals (i.e.-fan motor overheat, bulb 
burnt out, etc.), temperature signals, or other informa
tion from the receiver microprocessor 674 to the trans
mitter microprocessor 672. 

combinations of bits). In such an embodiment, the trans
mitter microprocessor could be replaced by a combina
tional logic circuit and all programming functions 
would be carried out by receiver microprocessor 672. 

Returning to FIG. 6, command signal 790 shows the 
fIrst fIve bits of a command 100 (Fan On), with the last 
two bits (bits 6 and 7) omitted for clarity. As discussed 
above, bits 6 and 7 may always be a pair of O's to indi
cate the end of command signal 790. Each bit of com
mand signal 790 is coded and transmitted every half 
cycle by a pulse from transmitter microprocessor 672. 
The timing of each pulse from the zero crossing point of 
the AC signal determines whether the bit is a 0 or a 1. In 
command signal 790 shown, if the time between the 
zero crossing of the 60 Hz AC signal and the pulse is t), 
then the bit is a 0 and if the timing between the zero 
crossing of the 60 Hz AC power signal and the pulse is 
t2, then the bit is a 1. In FIG. 7, t) is shown as being 
slightly less than t2, however, different conflgurations 
are possible. Generally, any time period may be chosen 
so long as t) and t2are in the range from 0 mS to approx
imately 4 mS (one quarter ofthe 60 Hz wavelength) and 
the difference in the time periods t) and 12 is discernible 

DATA TRANSMISSION 
25 to the receiver microprocessor 674. Signal 791 shows 

how the 60 Hz AC power signal transmitted over 
switched load line 603 between transmitter micro
processor 672 and receiver microprocessor 674 would 

FIG. 7 shows an example of signals transmitted be
tween the transmitter microprocessor 672 and receiver 
microprocessor 674. A typical command signal 790 sent 
from the transmitter microprocessor 672 to the receiver 30 
microprocessor 674 may comprise a 7 bit digital signal. 
The fIrst bit of each signal may always be a 1, while the 
next three bits may be the particular command code 
bits. The fIfth bit may be a parity bit and would always 
be a 1. The last two bits may be each be 0, indicating the 3S 
end of the coded signal. In this instance, only three bits 
are used for command signals, making a possible 23 

combinations of bits, or a possible 8 commands. Addi
tional commands may be used by adding additional bits 
to the command signal. 40 

In a ceiling fan, however, there are a limited number 
of control signals that may be desirable. An example of 
such control signals may be: 

appear with command signal 790 superimposed. 
Signal 791 is received by the fan mounted control 610 

of FIG. 6, and the command signal 790 is stripped off in 
AC decoder 673. The resulting signal received by re
ceiver microprocessor 674 is shown in FIG. 7 as re
ceived signal 792. The receiver microprocessor 674 
then measures the pulse width of each received signal to 
determine whether it is a 0 or a 1. Each command signal 
790 is transmitted four times by transmitter micro
processor 672 and must be received correctly four times 
in sequence by receiver microprocessor 674 before a 
command is executed. Since two bits may be transmit
ted by transmitter microprocessor 672 every full wave 
cycle of the 60 Hz power signal, each command signal 
790 would take slightly less than a quarter of a second to 
be transmitted four times between transmitter micro-

Signal Command 4S processor 672 and receiver microprocessor 674. ----ooo.::.....----..... F ..... an-O-ff~-------- Of course, other methods of coding may be used to 
001 Reverse Fan Direction transmit the command signal 790. Additional bits may 
010 Decrease Fan Speed be used, as discussed previously, and other types of 
~~ Increase Fan Speed parity checking and/or bit correcting techniques may 

)01 Light On 50 be used in order to insure data integrity. In addition, Light Off 
110 Increase Light Intensity other forms of modulation are envisioned for transmit-
111 Decrease Light Intensity ting the command signal 790 over the AC power line. 

In such an embodiment, the ceiling fan may be turned 
on by sending either "Increase Fan Speed" or "De- 55 
crease Fan Speed" signals from the transmitter micro
processor 672 to the receiver microprocessor 674. 

In an alternate embodiment, additional bits may be _ 
used to send individual signals for each discrete fan 
speed, as well as a "Fan On" signal. Similarly, as de- 60 
scribed above in connection with FIG. 6, the keyboard 
commands could be sent directly to the receiver micro
processor 674 without prior interpretation by a trans
mitter microprocessor 672. In such an embodiment, for 
example using the control panel of FIG. 5 with 11 65 
switches 521-531, 4 command bits would be necessary 
to transmit a discrete signal for each switch of the con
trol panel to the receiver microprocessor 674 (24 or 16 

As in the Hart device discussed in the prior art, for 
example, the zero crossing point of the 60 Hz AC power 
signal may be altered to transmit a signal. The crossing 
point of the leading edge of a half waveform may be 
delayed to indicate a 0 bit, and the crossing point of the 
trailing edge of a half waveform may be advanced to 
indicate a 1 bit. Other methods of modulating the signal 
are envisioned as well, as would be appreciated by one 
skilled in the art. 

FIG. 8 shows more detail of the block diagram of 
FIG. 6. Load line 802 provides AC current from circuit 
main 870 to main power switch 815 of remote control 
811. When main power switch 815 is closed, current 
passes through triac 878. Triac 878 may be continuously 
driven by transmitter microprocessor 872. The slight 
voltage drop across triac 878 is tapped by power supply 
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871, rectified, regulated, and output as voltage V + and 839 have at their (-) inputs voltages V 3 and V 4 

which provides power to transmitter microprocessor respectively, and act as a phase detector to detect the 
872, display 812, control panel 818 and synchronous ( + ) and ( - ) phases of the pulse signals. The signal from 
detector 881. Synchronous detector 881 detects the 60 the phase detector is sent to receiver microprocessor 
Hz sinusoidal waveform of the AC power signal. The 5 874 for processing. 
detected waveform is passed from synchronous detec- Receiver microprocessor 874 identifies the command 
tor 881 to waveform shaper 882. Waveform shaper 882 signal and triggers the appropriate triac or SCR. Light 
outputs a 60 Hz square wave synchronized with the 60 fixture control triac 877 acts as a light dimmer for light 
Hz AC power signal which acts as an interrupt to the fixture 880. Triac 843 is the fan high speed triac, and 
transmitter microprocessor 872. The interrupt signal is 10 will switch fan motor 879 directly into the line current. 
used by the transmitter microprocessor 872 to synchro- Triac 844 is the fan medium speed triac, and will switch 
nize the command signals sent to the receiver micro- fan motor 879 on through medium speed control capaci-
processor 874 with the 60 Hz AC power signal. tor 841. Triac 845 is the fan low speed triac, and will 

The 60 Hz AC power signal and command signals are switch fan motor 879 on through low speed control 
transmitted over switched load line 803 to fan mounted 15 capacitor 842. 
control 810. Power supply 875 is connected in parallel FIG. 9 shows a more detailed schematic of a portion 
to switched load line 803 and neutral line 804, and recti- of transmitter circuit 8tl of FIG. 8, with transmitter 
fies, regulates and outputs voltages V \, V 2, V 3 and V 4 to microprocessor 872, display 812, and control panel 818 
the various components of fan mounted control 810. omitted for clarity. Power from the circuit main (not 

Voltage sensor 883, also connected in parallel be- 20 shown) is input to load line 902 and passes through main 
tween switched load line 803 and neutral line 804, senses power switch 915. Triac 978 is placed in series with the 
the voltage drop across switched load line 803 and switch load line 903 which is further connected to the 
neutral line 804 and outputs a reference signal R repre- ceiling fan (not shown). Parallel to triac 978 is RC filter 
sentative of the 60 Hz AC signal and command signal 996 which fIlters out any line noise present in the 60 Hz 
pulses as will be discussed below. Similarly, sensors 884, 25 AC signal. Signal P from transmitter microprocessor 
885, and 886 are used to output signals to AC decoder (not shown) drives transistor 998, switching on triac 978 
873 to adjust the reference voltage when detecting com- through full-wave rectifier 999. 
mand signal pulses. Sensor 884 senses the voltage drop Power supply 971, taps the voltage drop across triac 
across light fu:ture control SCR 877 and outputs a bi- 978 and choke coil 914, rectifies the signal in full-wave 
nary logic signal A indicative of whether lighting fix- 30 rectifier 993, regulates and fUters the signal in zener 
ture 880 is on or off (light on=O, light off= 1). Sensor diode 994 and capacitor 995, and outputs supply voltage 
885 outputs a binary logic signal B indicating whether V + which supplies the transmitter microprocessor (not 
fan speed control capacitors 841 and 842 have been shown), display (not shown), control panel (not shown), 
switched into the fan circuit (capacitors in circuit=O, sync detector 981, and wave shaper 982. 
capacitors out of circuit = 1). Sensor 886 outputs an 35 As discussed in conjunction with FIG. 8 above, sync 
analog signal C which is a function of the current pass- detector 981 detects the 60 Hz sinusoidal power signal 
ing through speed control capacitors 841 and 842. and outputs a signal to wave shaper 982. Wave shaper 
These various sensed signals are necessary in order to 982 outputs a signal I which is synchronized with the 60 
be able to detect the command pulses from the transmit- Hz AC power signal and acts as an interrupt to trans-
ter microprocessor 811. When the load of the fan motor 40 mitter microprocessor (not shown). 
879, or light fixture 880 is altered, there will necessarily FIG. 10 shows a more detailed schematic of the fan 
be some disruption in the 60 Hz AC power signal due to mounted control 810 of FIG. 8. The upper portion of 
the nature of the loads and the switching triacs. The FIG. 10 shows the fan motor 1079 and light fixture 1080 
resultant signals R, A, B, and C from sensors 883, 884, and their associated switching circuits. Signal L drives 
885 and 886, respectively, are input to AC decoder 873 45 triac 1045 to run the fan motor 1079 through speed 
to select the reference voltage used when detecting the control capacitor 1042 at low speed. Signal M drives 
command signals. triac 1044 to run the. fan motor 1079 through speed 

AC decoder 873 comprises OR gate 832, transistors control capacitor 1043 at medium speed. Signal H 
833 and 835, inverter 834, pulse detector 837, offset drives triac 1043 to run the fan motor 1079 directly 
voltage 836, differential amplifiers 838 and 839, and 50 from switched load line 1003 at high speed. Signal F 
phase detector 845. Binary signals A and B are input to drives light fixture control triac 1077 to control the 
OR gate 832 with signal A inverted: The output of OR intensity of light fixture 1080. 
gate 832 will be low only when A is high and B is low Sensor 1084, similar to Sensor 884 discussed in con-
(i.e.-light fixture 880 is off and fan motor 879 is operat- nection with FIG. 8 above, comprises a diode, a voltage 
ing at low or medium). The effect of the OR gate and 55 divider and capacitor, and outputs a binary signal indi-
inverter 834 is to select reference voltage C for pulse cating whether light fixture 1080 is off. If triac 1077 is at 
detection if light fixture 880 is off and fan motor 879 is least partially conducting, then no current will pass 
operating at low or medium speed. In all other cases, through sensor 1084 and. the output signal A will go 
the reference voltage will be chosen as R. Reference low. If triac 1077 is off, a small amount of current will 
voltage C compensates for the disruptions to the 60 Hz 60 pass through light fixture 1080 and sensor 1084 and 
AC power signal caused by the load of the switching output signal A will go high. 
capacitors and fan motor 841,842 and 879, respectively. Sensor 1085, similar to Sensor 885 discussed in con-

Reference voltage R or C will pass through its appro- nection with FIG. 8 above, comprises a diode, a voltage 
priate switching transistor 833 or 835, respectively, to divider and capacitor, and outputs a binary signal indi-
pulse detector 837, which offsets the reference voltage 65 cating whether fan motor 1079 is switched through 
R or C with offset voltage 836, a 60 Hz sine wave, and either of speed control capacitors 1043 and 1042. If 
outputs a series of pulses to the ( + ) terminal of differen- either triac 1044 or 1045 are at least partially conduct-
tial amplifiers 838 and 839. Differential amplifiers 838 ing, then no current will pass through sensor 1085 and 



15 
5,189,412 

16 
the output signal B will be pulled low. If both triac 1044 arate elements. Clock display 1150 generally displays 
or 1045 are off, current will pass through sensor 1085 the time, however, upon initial power up or after an 
and output signal B will go high. extended power failure, clock display 1150 may flash 

Voltage sensor 1083 acts as a voltage divider and 18:88 to test the operation of all of the LCD elements in 
outputs a signal R which is a function of the line voltage 5 clock display 1150. Clock display 1150 is used to display 
across load line 1003 and neutral line 1004. Attenuated the time of day to the user, and is also used in program-
motor current sensor 1086 outputs a signal C which is a ming remote control 211, as will be described below. 
function of the current passing through speed control Animated ceiling fan display 1151 provides a pictorial 
capacitors 1043 and 1042. As discussed in FIG. 8 above, representation of a ceiling fan as it would appear to the 
signal C is used to detect command signal pulses only 10 user. FIG. 13 shows a more detailed view of animated 
when light fIxture 1080 is switched off and fan motor ceiling fan display 1151 of FIG. 11. Animated ceiling 
1079 is operating at medium or low speeds. fan display 1151 may consist, for example, of twelve 

The lower half of FIG. 10 shows the power supply blade elements divided into three groups of four, one 
1075, logical OR gate 1032, switching transistor circuits element of each group A, B and C represented here by 
1033 and 1035, pulse detector amplifIer 1037, differen- 15 elements 1367, 1368 and 1369, respectively. The ani-
tial amplifIers 1038 and 1039, and phase detector circuit mated effect of animated ceiling fan display 1151 uses 
1045. As discussed above, the output of phase detector the phenomena of persistence of vision to produce a 
circuit 1045 is input to receiver microprocessor 1074 to pictorial display of a fan which appears to be rotating. 
decode the command signal and drive the fan motor When ceiling fan 206 is rotating in a clockwise direc-
1079 and light fIxture 1080 with output signals L, M, H, 20 tion, elements of group A will be displayed for approxi-
and F. mately one-quarter second while elements of groups B 

Power supply 1075 is a typical half-wave rectifIed and C are off. Elements of group B will then be dis-
power supply with diode rectifIcation, a power transis- played for the next quarter second while elements of 
tor, a zener diode for voltage control, and a ftlter capac- groups A and C are off. Next, elements of group C will 
itor. OR gate 1032 uses inputs A (inverted) and B and 25 be displayed for a quarter second while elements of 
outputs a low signal only when A is high and B is low. groups A and B are off. The cycle will then repeat itself 
The output of OR gate 1032 drives switching transistors as long as the fan is on. 
1033 and 1035 to select the appropriate reference signal The effect of the display is to give the appearance of 
R or C. The reference signal is then passed through rotation to animated ceiling f~ display 1151 and allow 
pulse detector 1037 and differential amplifiers 1038 and 30 the user to determine at a glance whether ceiling fan 206 
1039. The output of differential amplifiers 1038 and is moving and, if so, in what direction. If ceiling fan 206 
1039 is passed through phase detector 1045 which de- is rotating counterclockwise, then the display sequence 
tects whether each pulse is a binary "0" or "I". The will be reversed. Alternately, time periods other than 
output from phase detector 1045 is input to micro- one-quarter second may be used. For example, in a 
processor 1074 which interprets the command signal 35 further embodiment of the present invention, the time 
and outputs the appropriate combination of signals L, period may be altered with fan speed (shorter time 
M, H, or F. periods for faster fan speeds, longer time periods for 

Not shown in FIG. 10 is the reversing relay and slower fan speeds) to simulate fan speed as well as direc-
accompanying control circuitry. As can be easily un- tion in the animated ceiling fan display. The number of 
derstood by one skilled in the art, the reversing relay 40 elements in the display may be more or less than twelve. 
may be connected to the electrical leads of fan motor More elements may provide a more realistic looking 
1079 and be a double pole, double throw type of relay animation sequence, while fewer elements may produce 
designed to alter the power connections of the main or a passable animation effect at reduced cost. Further, the 
start winding of fan motor 1079 and thus change the number of elements may by changed to match the num-
direction of fan rotation. The coil of the reversing relay 45 ber of fan blades on the ceiling fan. A fIve-bladed ceil-
can be driven directly from a voltage signal generated ing fan may have fIfteen elements in three groups of 
by receiver microprocessor 1074, or preferably may be fIve. Similarly, a three-bladed fan may use nine elements 
driven through an intermediary triac in order to shield in three groups of three. Animated ceiling fan display 
receiver microprocessor 1074 from the inductive load 1151 may be designed to accommodate anyone of a 
of the reversing relay coil. In an alternate embodiment, SO three-, four-, or fIve-bladed fan by programnring remote 
the reversing relay may be entirely replaced by a series control 211 to display the appropriate number of blades 
oftriacs, each switching a different portion of the wind- in animated ceiling fan display 1151. Animated ceiling 
ings of fan motor 1079. As discussed in connection with fan display 1151 is an easy to read display and has par-
FIG. 6 above, receiver microprocessor 1074 is pro- ticular application in installations where ceiling fan 206 
grarnrned to shut off power from triacs 1043, 1044 and 55 cannot be viewed from the location of remote control 
1045 for one second before engaging the reversing relay 211 (i.e.--commercial installations or large rooms). 
in order to discharge any voltage stored in speed con- Animated light display 1152 is a pictorial representa-
trol capacitors 1043 or 1042 and prevent arcing of the tion of a light bulb and a series of rays emanating from 
contacts of the reversing relay. the bulb. FIG.·12 shows a detailed view of animated 

DISPLAY 
60 light display 1152 shown in FIG. 11. Animated light 

Upon initial installation, or after an extended power 
failure, display 512 will appear as shown in FIG. 11. 
The entire LCD (or other type) display may flash on 
and off to indicate to the user that a power failure has 65 
occurred and the clock along with any programs must 
be reset. All of the elements of the display may flash 
simultaneously. Display 1112 may comprise fIfteen sep-

display 1152 consists of bulb 1466 and rays 1465. When 
light fIxture 280 in ceiling fan 206 is lit, bulb 1466 may 
be displayed and rays 1465 will flash on and off at, for 
example, one second intervals. In other embodiments, 
animated light display 1152 may be dimmed according 
to light intensity, or the number of rays displayed or the 
frequency of flashing may be altered as a function of 
light intensity. . 
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The effect of animated light display 1152 is to provide indicate the direction of rotation of the ceiling fan (i.e.
updraft or downdraft) either at the present time, or 
during the programming process described below. Auto 
indicator 1159 and manual indicator 1160 indicate 

the user with an easy to read display indicating status of 
light fixture 280. Such a display is especially useful in 
installations where light fixture 280 is not visible from 
the location of remote control 211. 5 whether remote control 211 is presently in the auto

matic mode (programmed operation) or manual over
ride mode. AM indicator 1161 and PM indicator 1162 
indicate the time of day (morning versus evening) either 

Fan speed display 1153 may provide a more precise 
indication of fan speed to the user than animated fan 
display 1151. In the three speed embodiment shown in 
FIG. 11, fan speed display 1153 consists of three indica
tors, one for each fan speed. When ceiling fan 206 is off, 10 
no indicators are displayed. One indicator may be dis
played for low speed, two for medium speed, and three 
for high speed. Fan speed display 1153 may be located 
adjacent to, and used in conjunction with, animated fan 
display 1151. Fan speed display 1153 may provide the 15 
user with a more concise indication of fan speed than 
can be determined from a precursory view of animated 
ceiling fan display 1151. Three indicators are shown 
here for a three speed fan, however, it is envisioned that 
a smaller or larger number of indicators may be used for 20 
a fan with fewer or greater number of speeds. For a 
infinitely variable speed fan, a plurality of small indica
tors may be used to provide an approximate indication 
offan speed, or alternately, a smaller number of indica
tors (such as the three shown here) may be used to 25 
indicate the approximate range of the fan speed (low, 
medium, or high). 

Light intensity display 1154 provides a more accurate 
indication of light intensity to the user than animated 
light display 1152. In the embodiment shown, the six 30 
elements of light intensity display could be used for a six 
level lighting control, or an infinitely variable (i.e.
dimmer) light control. In a six level embodiment, no 
elements may be displayed when light fixture 280 is 
switched off and one additional element may be dis- 35 
played for each successive level oflight intensity, with 
six elements displayed for full light intensity. In an infi
nitely variable lighting control, no elements may be 
displayed when the lighting fixture is switched off. The 
first element may be displayed when lighting fixture 280 40 
is switched in the range from "just on" to one-sixth 
intensity. Both the first element and the second element 
may be displayed when lighting fixture 280 is switched 
in the range of one-sixth intensity to one-third intensity. 
Similarly, additional elements may be displayed aslight 45 
intensity increases, with all elements displayed when 
lighting fixture 280 is switched in the last range of five
sixths intensity to full intensity. 

It is anticipated that more or less than six elements 
may be used for light intensity display 1154. For exam- SO 
pIe, in a three light intensity level embodiment, only 
three elements need be used. In a single level embodi
ment (i.e.-on/ofi) only one element may be used. In an 
alternate embodiment of an infinitely variable light 
control display, each element of light intensity display 55 
1154 may be individually dimmed from low to high 
intensity as light fixture 280 is controlled through that 
range. The effect of such an embodiment, would be to 
give a fmer indication of light intensity when light fix
ture 280 is switched to a position in the middle of a 60 
particular range for that indicator element. 

The remaining display elements are fairly self explan
atory. On indicator 1155 and off indicator 1156 are used 
to display on and off times during the programming 
process described below. In addition, on indicator 1155 65 
and off indicator 1156 could be used to indicate the 
status ofthe ceiling fan 206 and/or light fixture 280. Up 
indicator 1157 and down indicator 1158 are used to 

at the present time, or during the programming process 
described below. Auto off indicator 1163 and auto delay 
indicator 1164 indicate whether these features have 
been enabled. 

In addition to. the indicators listed above, other indi
cators may be used as well, for additional program 
features (such as auto reverse) or for additional control 
elements. In one embodiment, programmable features 
may be represented by individual arrows pointing to 
various menu selections printed on the surface of con
trol panel 518. Such an embodiment allows the control 
to be tailored to individual applications without the 
expense of redesigning display 512. Further, it is envi-
sioned that fewer display elements may be necessary for 
a remote control with fewer features. For example, a 
remote control without the programmable features may 
comprise only fan speed, direction, and light intensity 
displays 1151-1154. Similarly, ceiling fans without light 
fixtures 280 may not require the light fixture display 
elements 1152-1154. 

OPERATION 

The operation of remote control 211 will now be 
explained in conjunction with FIG. 5 and FIGS. 11-22. 
Remote control 211 is designed to be "intuitive", that is, 
easy to operate for the user. Various switches 512-527 
of FI G. 5 are labeled as to their function, and the opera
tion of each feature should be familiar to a user who is 
used to programming a digital timer, a programmable 
thermostat, or a VCR. 

Upon initial power up, or after an extended power 
interruption, display 1112 of FIG. 11 may flash to indi
cate to the user that a power interruption has occurred 
and the time and programs are not set. If any switch 
521-527 of control panel 518 of FIG. 5 is subsequently 
pressed, the flashing will cease, remote control 211 will 
tum to a "default" mode and display 512 of FIG. 5 will 
appear as shown in display 1212 in FIG. 12. In the 
default mode, clock display 1212 may reset to 12:00 AM 
and commence keeping time. Ceiling fan 206 may tum 
on in a downdraft (counterclockwise) direction at high 
speed, and animated ceiling fan display 1251 will com
mence "rotating" in a counterclockwise direction as 
shown in FIG. 12. Fan speed indicator will indicate full 
speed, and downdraft indicator 1258 will be displayed. 
Lighting future 280 (if present) may tum on to full 
intensity and animated light display 1252 will be dis
played along with its associated flashing "rays" and 
light intensity indicator 1254 will indicate full intensity. 
Manual mode indicator 1260 will be displayed indicat
ing that remote control 211 is in manual override mode. 

To set the correct time, the user presses hour switch 
525 of FIG. 5 until the hour portion of clock. display 
1250 is set correctly. If hour switch 525 is held down, 
the hour portion of clock. display 1250 of FIG. 12 will 
increment through a 24 hour cycle (1-12 AM, and 1-12 
PM) until hour switch 525 is released. The minute por
tion of clock display 1260 may be adjusted by pressing 
minute switch 526 until the correct minute reading 
appears. If minute switch 526 is held down, the minute 
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portion of clock display 1260 will cycle through a 60 
minute cycle until minute switch 526 is released. 

20 
tion, and the capacitors would tend to cause the relay to 
arc if they were not discharged before the relay were 
actuated. Alternately, a time delay other than one sec
ond may be used to allow the fan to stop before apply-

5 ing power to reverse direction, or to allow a larger 
capacitor sufficient time to discharge. 

Fan switch 521 is used to switch ceiling fan 206 off 
and on manually, as well as change the speed of ceiling 
fan 206. If ceiling fan 206 is initially off, momentarily 
pressing fan switch 521 will turn ceiling fan 206 on. 
Ceiling fan 206 will turn on to the speed and direction 
that ceiling fan 206 was turning at when last shut off. 
When remote control 211 is first installed, or if power is 
interrupted, ceiling fan 206 will turn on to the default 
mode, high speed in the downdraft (counterclockwise) 
direction. Once ceiling fan 206 is turned on, momen
tarily pressing fan switch 521 again will turn ceiling fan 
206 off again. Remote control 211 will "remember" fan 
speed and direction last used and will run ceiling fan 206 15 
at that speed and direction when fan switch 521 is mo
mentarily pressed again. 

Below the fan, light and reversing switches, are a 
series of switches 528, 529, 530 and 531 for pre-program 
features which will be described separately in conjunc-

10 tion with FIGS. 2, 5 and 13-22. The preprogrammed 
features are a series of programs which are permanently 
stored in the memory of remote control 211 and may be 
activated with only one touch of appropriate switches 

Fan switch 521 can also be used to manually change 
fan speed. When ceiling fan 206 is running, fan switch 
521 may be pressed and held down and ceiling fan 206 20 
will slowly "cycle" through its available speed settings. 
Preferably, there are three ceiling fan speeds, however, 
any number of speeds are possible including an infi
nitely variable speed control. When ceiling fan 206 
reaches the setting desired by the user, as indicated to 25 
the user by fan speed display 1253, fan switch 521 may 
be released and ceiling fan 206 will stay at that speed. 
Fati switch 521 may also be used in conjunction with 
some of the programmable features which will be de-
scribed below. 30 

Light switch 522 works in a similar manner to fan 
switch 522 described above. When light switch 522 is 
momentarily pressed, light fixture 280 may be switched 
on or off. A plurality of different light intensity settings 
are available, or light fixture 280 may have an infmitely 35 
variable intensity adjustment (i.e.-dimmer). In the 
preferred embodiment, light fixture 280 may have an 
inftnite number of intensity settings (i.e.-dimmer). 
When light switch 522 is pressed and held down, re
mote control 206 will slowly increase light intensity, 40 
starting at the present setting and increasing to full 
intensity, at which point it will shut off and start in
creasing again. Remote control 206 will continue to 
cycle the light intensity setting until light switch 522 is 
released at which point light fixture 280 will remain at 45 
that setting. Light fixture 280 can be turned off by mo
mentarily pressing light switch 522 again. Remote con
trol 211 will "remember" the intensity setting of light 
fixture 280 and will turn on to that intensity when light 
switch 522 is momentarily pressed again. SO 

Reversing switch 523 works differently than both fan 
switch 521 and light switch 522. If reversing switch 523 
is pressed while ceiling fan 206 is running, remote con
trol 211 will send a signal to fan mounted control 210 to 
reverse fan direction. Fan mounted control 210 will 55 
interrupt power to ceiling fan 206 for one second, and 
then apply power to reverse the direction of ceiling fan 
206. Pressing reversing switch 523 again will cause 
remote control 211 to send a signal to fan mounted 
control 210 to reverse fan direction, and fan mounted 60 
control 210 will again interrupt power to ceiling fan 206 
for one second, and again apply power to once again 
reverse ceiling fan direction. In a fan using a switched 
capacitor drop for speed control, the one second delay 
is necessary to allow the speed control capacitors to 65 
discharge before reversing direction. As discussed 
above in connection with FIG. 10, fan mounted control 
210 may use a relay to switch ceiling fan rotation direc-

528-531. 
Switch 530 may be an auto reverse switch. When 

auto reverse switch 530 is pressed, remote control 211 
may be automatically programmed to reverse the direc
tion of ceiling fan 206 after a predetermined or pro
grammable interval. In addition, the auto reverse pro
gram may also reduce fan speed at the same time ceiling 
fan 206 is reversed. The auto reverse program is espe-
cially useful at night, when the user is sleeping. On a 
warm night, ceiling fan 206 may be switched to rotate in 
a counterclockwise (downdraft) mode at, for example, 
medium or high seed to produce a cooling downdraft 
on the user. During the night, temperatures may drop, 
and the cooling downdraft may produce too much of a 
chill on the user. The auto reverse program can be 
programmed to reverse the fan after a predetermined 
time period (i.e.-4 hours), a programmable time period 
input by the user, or at a set temperature sensed by a 
temperature sensor located at the remote control or at 
the fan housing. . 

Switch 531 is the delay off switch. When delay off 
switch 531 is pressed, reIliote control 211 may be pro
grammed to shut off power to light fixture 280 and/or 
ceiling fan 206 after a predetermined time period. In a 
first embodiment, when delay off switch 531 is pressed, 
remote control 211 is programmed to tum off power to 
light fixture 280 after a predetermined amount of time, 
for example, five minutes. The delay off program allows 
the user to turn off power to light fixture 280 and still 
have light enough to leave the room. This embodiment 
of the delay off program is useful in installations where' 
remote control 211 is located far from an exit. Alter-
nately, the time delay could be longer, for example, 30 
minutes. A longer time delay would be useful for en
ergy saving applications where it is desired to tum off 
fixtures after a predetermined amount of time in order 
to conserve energy. A longer time period delay off 
feature may be called an "auto off" feature and may be 
provided concurrently in remote control 211 as shown 
in elements 1163 and 1164 of FIG. 11. Regardless ofthe 
length of the time delay, clock display 1150 can be used 
by remote control 211 to display the time remaining in 
the time delay, so the user is aware when the lights will 
be turned off. A delayed shut-off for ceiling fan 206 
would be useful for energy saving applications as de
scribed previously, and also as'a comfort feature for 
example, to allow the fan to shut off after the user has 
fallen asleep, similar to the "auto reverse" feature. 

The remaining pre-programmed switches 528 and 
529 may be used for the alternate embodiments of the 
pre-programmed switches 530 and 531 discussed above, 
or may be used for other pre-programmed features such 
as temperature control, security timer, self test, or win
ter mode. 



21 
5,189,412 

22 
In a temperature control embodiment, a temperature light fixture 280 may be controlled by switches 521-523 

sensor may be located in the housing of ceiling fan 206 as described above. Pre-programmed features may be 
or in remote control 211, or even in infrared remote initiated by pressing anyone of the pre-programmed 
control 411. Clock display 1150 may be used to display feature switches 529-531. Once a program has com-
temperature set point and actual temperature, and pro- 5 menced, the auto indicator 1159 of FIG. 11 will be 
gramming switches 524-527 may be used to program displayed and the program will commence controlling 
the desired set point. When the temperature control ceiling fan 208 and light fixture 280. If auto/man switch 
program is activated by pressing pre-programmed 527 is pressed, the program will be aborted, and remote 
switch 528 or 529, the speed of ceiling fan 206 would be control 211 will revert to manual control. 
controlled by remote control 211 to maintain set point 10 If a user wishes to input a program of his own design, 
temperature. he or she presses program button 524, which places 

In a security tinier embodiment, remote control 211 remote control 211 in programming mode. When pro-
may be programmed to operate ceiling fan 206 and/or gram button 524 is pressed, display 512 will appear as 
light fixture 280 at predetermined times to make the shown in FIG. 15. Animated fan display 1551 and ani-
house appear to be occupied. When pre-programmed 15 mated light display 1552 will both flash on and off. The 
switch 528 or 529 is pressed, the security program user then selects which appliance he wishes to program, 
would be activated, and the remote control 211 would in this case either ceiling fan 206 or light fixture 280, by 
control ceiling fan 206 and lighting fixture 280 to oper- pressing either fan switch 521 or light switch 522 re-
ate at typical occupancy hours (i.e. dusk to evening) to spectively. If the user has elected to program ceiling fan 
discourage burglars. The remote control 211 may be 20 206, display 512 will appear as shown in FIG. 16. Ani-
programmed to set the typical occupancy hours based mated fan display 1651 will appear along with fan speed 
on actual usage and thus be a "learning" control. indicator 1653 and either up indicator (not shown) or 

In the self test embodiment, the remote control 211 down indicator 1655. Fan speed indicator 1653 will 
may be programmed to perform a series of self tests for display the speed the fan was last running at before the 
diagnostic or demonstration purposes. A typical self test 25 user entered the programming mode. If the user wishes 
may exercise each element of display 1112, operate to program the fan to operate at a different speed, he or 
ceiling fan 206 though all ranges of speed and direction, she presses and holds fan switch 521 until fan speed 
operate light fixture 280 through all ranges of illumina- indicator 1653 indicates the desired speed. Since remote 
tion intensity, and prompt the user to exercise each of control 211 is in programming mode, the actual speed of 
the switches 521-527 to test switch function. Such self 30 ceiling fan 206 may not change until the program is 
tests are useful when diagnosing service problems and initiated. Similarly, the direction of rotation displayed 
in addition, are useful in selling the remote control fea- may be the same as the direction ceiling fan 206 was 
ture to a prospective customer. rotating before the user entered programming mode. 

In the winter mode embodiment, the remote control The user may change the direction of rotation of the 
211 may be programmed to operate ceiling fan 206 at a 35 ceiling fan for the program by pressing reversing switch 
slow speed in an updraft direction and periodically 523. The appropriate indicator (up indicator 1157 as 
increase fan speed for short periods oftime. This winter shown in FIG. 11, or, in this case, down indicator 1558) 
mode is useful for eliminating "hot" and "cold" spots in will be displayed indicating the direction the fan will 
a room, and the periodic speed changes prevent temper- rotate in during the programmed operation. 
ature stratification. 40 Time display 1560 will flash at the "on" time the 

Any of the above pre-programmed embodiments or previous program was set to (if no previous program 
other pre-programmed features which may become was entered, then 12:(0). The "on" time is the time at 
popular with customers may be used in any combination which the program will turn on a particular applicance 
for the four pre-programmed switches 528-531. In add i- and is indicated by the presence of "on" indicator 1655. 
tion, a greater or fewer number of pre-programmed 45 The user may set the "on" time by using hour switch 
features switches may be used. The use of various pre- 525 and minute switch 526 to adjust the "on" time, 
programmed features allows the manufacturer to tailor similar to the time of day setting procedure outlined 
the remote control 211 to particular markets or to alter above. Once the user is satisfied with his or her choice 
the remote control 211 to provide features which may of "on" time, fan speed, and fan direction, he or she 
become popular and eliminate features which are not in 50 presses program switch 524 again and the display will 
demand. For example, the same remote control 211 may flash the "off" time shown in FIG. 17. 
be programmed with certain features for commercial The user would then adjust the "off" time, if neces-
use such as energy saving timers, etc. and without other sary, by pressing hour switch 525 and minute switch 526 
features such as the security mode. Conversely, a re- similar to the procedure for setting the "on" time. Once 
mote control 211 targeted for the residential market 55 the user is satisfied with the "off" time setting, he or she 
may be provided with features desirable for residential may store the program and exit the program mode by 
users such as auto reverse, delay off, or security timer. pressing program switch 524 again. The program will 
In an alternate embodiment, one or more of the be stored in remote control 211 until changed again, 
switches 528-531 may be programmed by the user to barring any power failure. 
store a particular program which is used often. Such an 60 Light fixture 280 may be programmed in a similar 
embodiment would allow the user to custom tailor his manner to ceiling fan 208. The user would select the 
remote control 211 to his particular needs. "on" and "off" times as before, however, display 512 

PROGRAMMING 

The remaining switches 524 and 527 are used to pro- 65 
gram remote control 211. When initially powered up, as 
discussed above, all programs are erased, remote con
trol211 is in the manual mode, and ceiling fan 206 and 

would display animated light display 1152 and light 
intensity indicator 1154 shown in FIG. 11. The user 
would also select the desired light intensity for the pro
grammed operation by holding down light switch 522 
until the desired lighting level is displayed by display 
1154. The fan program and light fixture program are 



23 
5,189,412 

24 
fIed to communicate with a central appliance controller. 
Further, the remote control of the present invention 
may be modified to control more than one appliance. 
For example, in a commercial embodiment, one control 

separate programs which may run concurrently, over
lap, or run separately. Further, it is envisioned that 
multiple programs may be entered into remote control 
211 by providing additional program switches 524 
(i.e.-PROG1, PROG2, etc.). Transmitter micro
processor 672 of remote control 211 would insure that 
no incompatible program were entered. In another em
bodiment, the fan speed, direction, and light intensity 
may change during program mode to reflect the pro
grammed values being selected by the user. Once pro
gram mode is exited, the fan speed, direction, and light 
intensity would revert back to the settings they were at 
before program mode was entered. 

5 may be used to control a plurality of ceiling fans 
(i.e.-auditorium, restaurant, etc.). 

In addition, although remote control 211 is described 
as communicating with fan mounted control 210 over a 
60 Hz AC power line, other types of power lines may be 

10 used (50 Hz, DC, etc.) at varying voltage levels. It is 
therefore, to be understood that within the scope of the 
appended claims the invention may be practiced other
wise than as specifically described. 

We claim: 
15 1. A remote control for a ceiling fan comprising: 

If the user wishes to execute the program, he or she 
may press auto/man switch 527 to activate automatic 
(programmed) operation. When the program is running, 
auto indicator 1159 of FIG. 11 will be displayed in 
display 512. Ceiling fan 206 (or light fixture 280) will 
tum on at the "on" time programmed by the user to the 
speed and direction (or intensity) programmed by the 20 
user and shut off at the "off" time programmed by the 
user. 

power supply means for supplying power to said 
remote control; 

keyboard means for inputting ceiling fan control 
commands; 

control means coupled to said keyboard means and 
said power supply means for accepting the ceiling 
fan control commands and outputting a series of 
ceiling fan control signals; 

transmitter means coupled to said control means and 
said power supply means for transmitting the con
trol signals to the ceiling fan; and 

animated fan display means coupled to said control 
means for displaying an animated pictorial repre
sentation of the ceiling fan; 

30 wherein said animated fan display means is animated 

FIGS. 18-22 depict display 512 as it would appear to 
the user when displaying the programs. To display the 
program, the user presses program switch 524 to cycle 25 
through the program settings: When program switch 
524 is first pressed, display 512 will appear as shown in 
FIG. 18, with both animated fan display 1851 and ani
mated light display 1852 flashing. When program 
switch 524 is pressed again, the "on" time for the light 
program will be displayed as shown in FIG. 19. Press
ing program switch 524 again will display the "off" time 
for the light program as shown in FIG. 20. When pro
gram switch 524 is pressed again, the display 512 will 
display the "on" time for the fan program as depicted in 
FIG. 21. Finally, when program switch 524 is pressed 
once again, the "off" time for the fan program will be 
displayed as shown in FIG. 22. To return to the operat
ing mode, the user presses program switch 524 again, 
and remote control 211 will return to its previous mode 40 
of operation (manual or automatic). 

to provide an appearance of rotation in a direction 
consistent with a direction of rotation of the ceiling 
fan as determined from the ceiling fan control com
mands from said control means. 

35 2. The remote control of claim 1 wherein said ani-

Of course, it is envisioned that other programming 
procedures may be employed, such as used in the many 
programmable timers, switches, and VCRs known in 
the art. For example, the "on" time may be pro- 45 
grammed for either ceiling fan 206 or light fixture 280 
and then a "duration" time input, indicating the amount 
of time either ceiling fan 206 or light fixture 280 will 
remain "on". Similarly, remote control 211 may be 
programmed to operate ceiling fan 206 and light fixture 50 
280 simultaneously on one program only, thereby re
ducing the cost of remote control 211. 

Obviously, many modffications and variations of the 
present invention are possible in light of the above 
teachings. For example, all of the features ascribed to 55 
remote control 211 may also be practiced with infrared 
remote control 411. Further, although described in a 
ceiling fan embodiment, the remote control of the pres- . 
ent invention has applications in controlling other 
household and industrial appliances. In particular, the 60 
remote control and communication system of the pres
ent invention may be used to control all household 
appliances. Further, infrared remote control 411 of the 
present invention may be used in conjunction with re
mote control 211 to extend the range of infrared control 65 
411 beyond one room. The rel)1ote control of the pres
ent invention may be modffied to interface with similar 
remote controls for other ceiling fans, or may be modi-

mated fan display means is animated to provide an ap
pearance of rotation in a direction and speed related to 
a direction and speed of rotation of the ceiling fan as 
determined from the ceiling fan control commands 
from said control means. 

3. A remote controlled ceiling fan comprising: 
a ceiling fan; 
a remote control comprising: 

first power supply means for supplying power to 
said remote control; 

keyboard means for inputting ceiling fan control 
commands; 

first control means coupled to said keyboard means 
and said first power supply means for accepting 
the ceiling fan control commands and outputting 
a series of ceiling fan control signals; 

transmitter means coupled to said first control 
means and said first power supply means for 
transmitting said control signals to the ceiling 
fan; and animated fan display means coupled to 
said first control means for displaying an ani
mated pictorial representation of said ceiling fan 
to provide an appearance of rotation of said 
ceiling fan as determined from the ceiling fan 
control signals from said first control means, and 

fan control means coupled to said ceiling fan and said 
remote control, said fan control means comprising: 
second power supply means for providing power 

to said fan control means; 
receiver means coupled to said second power sup

ply means for receiving the ceiling fan control 
signals from said remote control and outputting 
ceiling fan control commands; and 
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second control means coupled to said second 
power supply means and said receiver means for 
receiving the ceiling fan control commands and 
controlling said ceiling fan. 

4. The remote controlled ceiling fan of claim 3, 5 
wherein said remote control further comprises: 

a load line and a neutral line for supplying power to 
said ceiling fan. 

5. The remote controlled ceiling fan of claim 4, 
wherein said first power supply means is connected in 10 
series with said load line- and said ceiling fan. 

6. The remote controlled ceiling fan of claim 5 
wherein said first power supply means further com
prises: 

triac means coupled in series with said ceiling fan and 15 
said load line for providing a voltage drop. 

7. The remote controlled ceiling fan of claim 6 
wherein said first power supply further comprises: 

rectifier means, coupled to said triac means, for recti
fying said voltage drop provided by said triac 20 
means and outputting a rectified voltage, and 

regulator means, coupled to said rectifier means, for 
regulating and flltering said rectified voltage and 
outputting a regulated voltage. 

8. The remote controlled ceiling fan of claim 3 25 
wherein said first control means comprises a micro
processor. 

9. The remote controlled ceiling fan of claim 3, 
wherein said remote control further comprises: 

display means, coupled to said first power supply 
means and said first control means, for displaying 30 
the ceiling fan commands. 

10. The remote controlled ceiling fan of claim 9, 
wherein said first control means further comprises a 
clock means for providing a clock signal. 

11. The remote controlled ceiling fan of claim 10, said 35 
display means further comprising: 

tlock display means for displaying the clock signal. 
12. The remote controlled ceiling fan of claim 3, 

wherein said animated fan display means is animated to 
provide an appearance of rotation in a direction consis- 40 
tent with a direction of rotation of said ceiling fan as 
determined from the ceiling fan control signals from 
said first control means. 

13. The remote controlled ceiling fan of claim 12, 
wherein said animated fan display means is animated to 45 
provide an appearance of rotation in a direction and 
speed consistent with a direction and speed of rotation 
of said ceiling fan. 

14. The remote controlled ceiling fan of claim 3, 
wherein said ceiling fan further comprises a light fixture 50 
and the ceiling fan control commands input to said 
keyboard means further comprise light fixture control 
commands and the ceiling fan control signals output 
from said first control means further comprise light 
fixture control signals. 55 

15. The remote controlled ceiling fan of claim 14, 
further comprising: 

animated light display means for displaying an ani
mated appearance of brightness consistent with the 
brightness of said light fixture as determined from 60 
the light fixture control commands from said first 
control means. 

16. The remote controlled ceiling fan of claim 14, 
wherein said control means further comprises: 

program means for storing a program for controlling 65 
operation of said light fixture. 

17. The remote controlled ceiling fan of claim 3, 
wherein said control means further comprises: 

26 
program means for storing a program for controlling 

operation of the ceiling fan. 
18. The remote controlled ceiling fan of claims 16 or 

17, wherein said program means may be programmed 
with the fan control commands input from said key
board means. 

19. The remote controlled ceiling fan of claim 3, 
wherein said transmitter means further comprises: 

infrared transmitter means, coupled to said transmit
ter means, for transmitting an infrared control sig
nal; and 

infrared receiver means for receiving infrared ceiling 
fan control signals transmitted by said infrared 
transmitter means and supplying the infrared ceil
ing fan control signals to said second control 
means. 

20. In a control device for a ceiling fan, an animated 
display device comprising: 

a plurality of fan blade display elements extending 
radially from a central point, said plurality of fan 
blade display elements grouped into at least a first 
and a second group; and 

exciter means coupled to said plurality of fan blade 
display elements for selectively exciting said fan 
blade display elements to pictorially represent 
movement of said ceiling fan, 

wherein said exciter means selectively excites said fan 
blade display elements to pictorially represent move
ment of said ceiling fan as determined from ceiling fan 
control signals from a said control device. 

21. The animated fan display of claim 20, wherein 
said excited means excites said first group at a first time 
period and said second group at a second time period to 
provide an appearance of rotation of said fan blade 
display elements in a direction consistent with a direc
tion of rotation of the ceiling fan as determined from 
commands received from said control device. 

22. The animated fan display device of claim 21, 
wherein said exciter means excites said first group dur
ing said first time period and said second group during 
said second time period to provide an appearance of 
rotation of said fan blade display elements at a speed 
consistent with a speed of rotation of the ceiling fan. 

23. In a control device for a ceiling fan including a 
light fixture, an animated light display device compris
ing: 

animated light fixture display shaped substantially as 
a light fixture; 

a plurality of animated ray display elements arranged 
radially from said light fixture display; and 

exciter means coupled to said plurality of ray display 
elements for selectively exciting said light future 
display and said plurality of ray display elements to 
pictorially illumination of said light fixture, 

wherein said exciter means selectively excites said light 
fixture display and said plurality of ray display elements 
to pictoriaIly represent illumination of said light fIXture 
as determined from ceiling light control signals from 
said control device. 

24. The animated light-display of claim 23, wherein 
said exciter means excites said light fIXture display to 
indicate intensity of illumination of said light fIXture as 
determined from ceiling light control signals from said 
control device. 

25. The animated light display device of claim 24 
wherein said exciter means excites said plurality of ray 
display elements during a frrst time period and not dur
ing a second time period and vice versa. 

• • • • • 


