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PROGRAMMABLE LIGHT TIMER AND A
METHOD OF IMPLEMENTING A
PROGAMMABLELIGHT TIMER

FIELD OF THE INVENTION

The present invention relates generally to lighting control
products, andin particular, to a programmablelighttimer and
amethod ofimplementing a programmable light timer. Appli-
cant claimspriority on co-pending U.S. application Ser. No.
14/066,724,filed on Oct. 20, 2013.

BACKGROUNDOF THE INVENTION

Conventional timers for lights, such as timers for indoor
lamps or outdoor lights for example, either provide little
functionality, or are difficult to program. Becauseofthe lim-
ited size of the conventionaltimers, the size of the screen and
the size of the interface for programming the timer are both
relatively small. This is particularly true of an in-wall timer,
which mustfit in an electrical box, commonlycalled a junc-
tion box. Not only does a user ofthe in-wall timerhaveto read
a very small display, but the user has to advance through a
menu shownon the small display using a very limited inter-
face whichis provided on the remaining portion ofthe timer.
Entering data on such a userinterface is particularly difficult
because the in-wall timer is fixed and generally positioned
well below eyelevel.

Further, conventional timers are often unreliable. For
example, conventional mechanical timers often malfunction
over time, leaving the user without the use of the timer for
some period of time and requiring the user to incur the
expense of replacing the timer. Moreover, advanced digital
timers having electronic displays may be difficult to operate,
providing a barrier to certain groups of people who would
otherwise use a timer, but don’t want to struggle through a
complex interface on the small screen ofthe timer to properly
set the timer. For example, not only is the display very small
and difficult to read, but the user interface is difficult to
navigate on such a small display. These groupsof users are
either left with no timing operation fortheir lights, or timers
which do not provide the timing operation that they desire.
Without an effective timer for a light for example, the light
maybe on significantly longer than necessary, not only wast-
ing energy but in manycasesincreasing pollutionas a result.
Asenergy consumption world-wide continuesto increase,it
is important to reduce or minimize the consumptionofenergy
in any way possible. The timer of the present invention pro-
vides significant benefits in reducing energy consumption.

SUMMARY OF THE INVENTION

A programmable light timer for implementing a timing
pattern is described. The programmablelight timer comprises
an actuator on a user interface of the programmable light
timer enabling a selection of a time for the programmable
light timer; a control circuit coupled to the actuator; a display
coupledto the control circuit, wherein a time selected by the
actuatoris provided on the display; a first button on the user
interface of the programmable light timer, wherein thefirst
button is programmable to have an on time; and a second
button on the userinterface of the programmablelighttimer,
wherein the second button is programmable to have an off
time.

Another programmable light timer for implementing a tim-
ing pattern comprises an actuator on a user interface of the
programmablelight timer,the actuator enabling a selection of

40

45

50

60

65

2

a time for the programmable light timer; a control circuit
coupled to the actuator; a display coupled to the control
circuit, wherein a time selected by the actuatoris provided on
the display;a first button on theuser interface ofthe program-
mablelight timer, the first button enabling the selection of a
first pre-stored timing pattern; and a secondbutton onthe user
interface of the programmablelight timer, the second button
enabling the selection of a second pre-stored timing pattern.

A methodofimplementing a timing pattern on a program-
mable light timer is also described. The method comprises
enabling, ona userinterface ofthe programmable light timer,
a selection of a time for the programmable light timer; dis-
playing the time ona display ofthe programmable light timer;
enabling a first button, provided on the user interface of the
programmable light timer, to be programmedto have an on
time; and enabling a second button, provided on the user
interface of the programmablelight timer, to be programmed
to have an off time.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a perspective view of a front panel of an in-wall
light timer according to an embodimentof the present inven-
tion;

FIG.2 is a perspective view of the front panel ofthe in-wall
light timer of FIG. 1 with a cover open according to an
embodimentof the present invention;

FIG.3 is a perspective view of a front panel of an in-wall
light timer having a display according to another embodiment
of the present invention;

FIG.4 is a perspective view of the front panel ofthe in-wall
light timer of FIG. 3 with a cover open according to an
embodimentof the present invention;

FIG. 5 is a perspective view ofthe frontpanel ofthe in-wall
light timer of FIG. 3 with a cover open according to another
embodimentof the present invention;

FIG.6 is a perspective view of the front panel ofthe in-wall
light timer of FIG. 3 having preset buttons according to an
embodimentof the present invention;

FIG. 7 is a perspective view ofthe frontpanel ofthe in-wall
light timer of FIG. 3 having preset buttons according to
another embodimentof the present invention;

FIG.8 is a side view of the in-wall timer enable a connec-

tion of the timerto electrical wiring;
FIG. 9 is a side view of a timer having a front panel

according to FIGS. 1-7 and adapted to be implemented with a
wall outlet according to an embodimentofthe present inven-
tion;

FIG. 10 is a block diagram ofa circuit enabling the opera-
tion of the embodiments of FIGS. 1-9 according to an
embodimentof the present invention;

FIG. 11 is a block diagram of the a circuit enabling the
operation of the embodiments of FIGS. 1-9 having a wireless
communication circuit according to an embodiment of the
present invention;

FIG. 12 is a block diagram of an exemplary wireless com-
munication circuit enabling the operation of the circuit of
FIG. 11 according to an embodimentofthe present invention;

FIG. 13 is a segmented map showing geographic regions of
operation for a timer according to an embodiment of the
present invention;

FIG. 14is a diagram showingdata fields ofdata entered by
a user according to an embodimentof the present invention;

FIG. 15 is a diagram showingdata fields ofdata entered by
a user according to an alternate embodiment of the present
invention;
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FIG. 16 is table showing timing pattern codes and associ-
ated timing characterization data and categories according to
an embodimentof the present invention;

FIG. 17is a table showing the designation ofregions asso-
ciated with a numberof geographical locations according to
an embodimentof the present invention;

FIG.18 is a table showing average dusk and dawntimes for
various regions and periods according to an embodiment of
the present invention;

FIG. 19 is a table showing daylight savings time codes and
associated daylight savings time characterization data
according to an embodimentof the present invention;

FIG. 20 is a flow diagram showing the operation of the
5-key user interface ofFIGS. 5 and 7 according to an embodi-
mentof the present invention;

FIGS. 21-43 showsa series of stages of programming a
timer using the 5-key user interface of FIGS. 5 and 7;

FIG. 44 is a memory showingfields and stored data asso-
ciated with the programmedtimerof FIG. 43;

FIGS. 45-49 showscreensofa user interface enabling the
wireless programmingofa timer according to an embodiment
of the present invention;

FIG. 50 is a chart showing dusk and dawntimesoverayear;
FIG. 51 is a chart showing dusk and dawntimesover a year

and whichis divided into two periods including standard time
and daylight savings time;

FIG. 52 is a chart showing dusk and dawntimesover a year
and whichis divided into four periods including four seasons;

FIG. 53 is a flow chart showing a method of generating
timing characterization data according to an embodiment of
the present invention;

FIG. 54 is a flow chart showing a method of implementing
a timer with a plurality of timing patterns according to an
embodimentofthe present invention;

FIG. 55 is a flow chart showing a method ofselecting a
stored timing pattern using the keypad of FIGS. 2 and 4
according to an embodimentof the present invention; and

FIG. 56 is a flow chart showing a methodofselecting a
stored timing pattern using 5 key user interface ofFIGS. 5 and
7 according to an embodimentofthe present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

The various embodiments set forth below overcome sig-
nificant problems with conventional timers ofhaving to use a
small display, and navigating a menu on such a small display.
Some embodiments eliminate the requirement of having a
display by providing pre-programmedtiming patterns which
can be easily selected by entering a timing pattern code asso-
ciated with a desired timing pattern. Other embodiments
includeadisplay, but benefit from an improveduserinterface
whichenablestheeasy selection ofa timingpattern byselect-
ing a desired timing pattern code. In addition to selecting the
timing pattern code, the user interfaces for embodiments with
or without a display enabling the easy programming ofother
data which must be entered to operate the timer. By storing
the timing patterns which are associated with common or
desirable on/offpatterns whicharelikely to be used to operate
the timer, a user does not need to enter on/offtimesfor a light
for various times during a day or week, or reprogram the timer
in response to changes in dusk and dawn times during a
calendar year.

Turningfirst to FIG. 1, a perspective view of a front panel
of an in-wall light timer according to an embodimentof the
present invention is shown. The timer of FIG. 1 comprises a
housing portion 102 having an optional cover 104 (coupled to
the timer by way ofa hinge 106) which coversa user interface
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when in the closed position and enables programming the
timer by way of the user interface in the open position. A
feedback indicator 108, such as a light and moreparticularly
a light emitting diode (LED), could be implemented to show
the status of the light or other appliance attachedto thetimer,
for example. The feedback indicator could show green when
a light attached to the timer is on, and could be or (or show
red) when the light is off. An optional switch 109 which is
movable between an on oroffposition, and a timer position
for implementing the timer according to a selected timing
pattern. While the coveris primarily cosmetic and may gen-
erally prevent unintentional changing ofthe timer, the timer
cover is not necessary. Alternatively, the cover may be func-
tional, such as functioning asan on/offoverride switch for the
light or appliance attachedto the timerin place of the switch
109. For example, the state of the light may be toggled (i.e.
changed from a current state, such as on, to the otherstate,
such as off) in response to pressing the cover which would
activate a switch to changethestate of the light if the switch
110 is not included. Flanges 111 and 112, each having a
threaded portion for receiving a screw to attachthe timerto a
junction box. While the various embodiments are generally
described in reference to a timer which is “hard wired”in a

junction and may be used for a porch light for example, it
should be understood that the user interfaces, circuits and
methodsset forth in more detail below could be implemented
in a timer whichis plugged into an outlet (commonly called
an lightor appliance timer), as will be described in moredetail
below in reference to FIG. 9. Further, while some examples
are providedin termsofresidential-type in-wall timers which
are installed in a conventional residential junction box,it
should be understood that the user interfaces, circuits and
methods could be implemented in commercial timers.

Turning now to FIG.2, a perspective view ofthe front panel
of the in-wall light timer of FIG. 1 with a cover open accord-
ing to an embodimentof the present invention is shown. As
shown in FIG. 2, when the cover 104 is moved to an open
position, a user interface comprising a keypad 204 is acces-
sible on an inner surface 202. Also shown on an inner surface

206 ofthe cover, instructions can be printed to enable the user
to easily program the timer. As will be described in more
detail below, a user can program the timer in 5 simple steps
(and changea timing pattern using a single step). The keypad
204 of FIG. 2 comprises 0-9 keys andstar (*) and pound (#)
keys.

According to one embodiment, the timer could be pro-
grammedusing 5 steps for entering data on the keypad as
shownontheinside of the cover. The keypadis used to enter
numeric data which is necessary to operate the timer. A key
pattern sequence is entered to clear the timer ifnecessary. For
example, the star key could be pressed 3 times to clear the
memory. Data necessary to operate the timer according to a
user’s desired timing pattern is then entered. In particular, a
current time is entered followed by the pound key. The pound
key may beentered to indicate that all of the data for a given
field. Alternatively, all of the data could be considered to be
entered after a time-out period. The timeis preferably entered
as military time (e.g. 2:00 PM would be entered as 1400) to
ensure that the correct AM or PM timeisstored. Alternatively,
a codeat the end of the time could be entered to indicate AM

or PM.A dateis then entered, followed by the pound key. The
date is preferably entered as a 6 digit code(e.g. in the DDM-
MYY format) to ensurethat the date is properly interpreted. A
location code (such as a zip code) could then be entered
followed by the pound key. As will be described in moredetail
below, the location code can be associated with a region
whichis usedto ensurethat the correct daylight savings times
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and dawn and dusk times (or average values associated with
dawn and dusk times) are used to operate the timer. The
timing pattern is then entered followed by the pound key. The
timing pattern will be usedto operate the timer based upon the
current time, date and location ofthe timer. Accordingly,after
5 simple steps, the timer is programmedto follow a timing
pattern that meets the user’s needs, and operatesas it would if
on/oftimes were entered ona user interface in a conventional

manner to implementthe timing pattern.
In addition to providing simple steps to program the timer,

the userinterface of FIG. 2 also enables easy reprogramming
if desired by the user. Although the selection of a desired
timing pattern will eliminate the need to reprogram the timer
(such as at the start of spring or fall seasons as is generally
required with conventionaltimers), the user interface enables
easy reprogrammingis a user decides that they simply wantto
changethe timing pattern. Thatis, rather than havingto clear
all of the data and re-enter the current time, date and a zip
code, a key sequence could be entered followed by the pound
key to changethe timing pattern. For example, a user could
enter a sequenceof three # keys followed by the new timing
pattern, followed by the # key. While the use of pre-stored
timing patterns which can easily be selected using a timing
pattern code, it may be the casethat the user mayrealize that
they do notlike the pattern that they selected, and decide that
they simply want to change the timing pattern that they
selected. Alternatively, a user may decide that they want to
periodically reprogram the timer. That is, although the use of
pre-stored patterns eliminates the need for reprogramming,
reprogramming the timer to implement another pre-stored
timeris so easy thatit is an option for a user of timer imple-
menting the pre-stored timing pattern.

Turning now to FIG.3, a perspective view ofa front panel
ofan in-wall light timer having a display according to another
embodimentof the present invention is shown. According to
the embodiment of FIG. 3, a display 302 could be imple-
mented. While a display may not be necessary to implement
the timer with pre-stored timing patterns, the display may be
desirable to provide information regarding stored data,
includinga selected timing pattern for example. That is, even
though a display is not necessary in view ofthe use of pre-
stored timing patterns, a user may desire a display for aes-
thetic reasons, because they are simply used to having a
display, or for what information it does provide. As shown in
FIG.3, the display includes a time field 304 which displays
the current time during normal operation, an AM/PMfield
306, an on/off field 308 indicating the state of a light or
appliance which1s attachedto the timer. Finally, an informa-
tion field 310 includes other informationrelated to the opera-
tion of the timer. For example, the information field could
include the current date and the timing pattern number. The
timing field could include other information, such as DST
code or whether a security code is used, as will be described
in more detail below. Based upon the current time, date and
security code information,a user could determine whetherthe
timer is set with the correct data and should be operating
correctly. As showninFIG.4 which showsthe embodimentof
FIG. 3 with the cover in the open position, the user interface
could be implemented in with the userinterface.

Turning now to FIG.5, a perspective view ofthe front panel
of the in-walllight timer of FIG. 3 with a cover open accord-
ing to another embodimentofthe present invention is shown.
According to the embodiment of FIG. 5, a 5-key userinter-
face could be implemented to enter data necessary for imple-
menting a timerusing a pre-stored timing pattern. As will be
described in moredetail below in reference to FIG.20,theleft
and right keys on eitherside of a select key will allow a user
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to traverse through programmingcategories, while the up and
down keys above and below the select key will enable a user
to move through the available options in a given program-
ming category. As will be further described below, the 5-key
user interface will be enable a userto select a timing pattern
code so that the timer can be implemented with a pre-stored
timing pattern.

Turning now to FIG.6, a perspective view ofthe front panel
of the in-wall light timer of FIG. 3 having pre-set buttons
according to an embodiment of the present invention is
shown. As shownin FIG.6, dedicated, pre-set actuators 602,
shownhere as buttons 604 which enable the manualselection

ofa pre-stored timing pattern. Four pre-set buttons are shown
in the embodimentofFIG.6, includingafixed button (apply-
ing a fixed on time and fixed off time when selected), an
astronomic button enabling the operation of the timer based
upon astronomic data, a DST button enabling the operation of
the timer based upona first timing pattern for a standard time
period and a secondtimingpattern for a daylight savings time
period, and a seasonal button for applying different timing
patterns for each of the four seasons. Each of the buttons
includes a selection indicator (such as an LED light for
example) which would indicate when the buttonis selected.
The button could be movable between a depressed, on posi-
tion (whereit is flush with the surface of the timer and the
LEDlit) and an offposition. Alternatively, the selected button
would have the LED lit, with all buttons having the same
positioning. Only a single button can beselected at a time,
wherea selected button would be deactivated if another but-

ton is selected. The selection of timing patternsfor the pre-set
actuators 602 will be described in more detail below. While 4

buttons are shown, it should be understood that a greater
numberof buttons or fewer buttons could be implemented.
Further, while examples of the functions of buttons are
shown,it could be understood that other functions for the
pre-set buttons could be implemented. For example, one but-
ton could be dedicated to each season. As will also be

described in more detail below, a wireless option would
enable the wireless programming of timing patterns for the
pre-set buttons.

Turning now to FIG.7, a perspective view ofthe front panel
of the in-wall light timer of FIG. 5 according to another
embodimentof the present invention is shown.In addition to
having pre-set buttons as shownin FIG.6, a connector 702 for
receiving a portable memory device is provided for down-
loading data, such as new ordifferent timing patterns or DST
data, as will be described in more detail below. While the
connector for receiving a portable memory is only shown in
connection with FIG. 7, it should be understood that such a
connector could be implemented in any of the embodiments
of FIGS. 1-6.

While user interfaces are provided in the embodiment of
FIGS.6 and 7 for entering data in addition to the dedicated
buttonsfor selecting a predetermined timingpattern, it should
be understood that the embodiments of FIGS. 6 and 7 could

be implemented without the userinterface for entering data or
a display, where the only actuators which would be required
for selecting a timing pattern would be the dedicated buttons
of FIGS.6 and 7 for selecting pre-stored timing pattern or a
timing pattern based upon data selected for the buttons and
provided to the timer. That is, the timing patterns of the
dedicated buttons could be assigned defined, pre-stored tim-
ing patterns, could be downloadedusing a portable memory
by way of the connector 702, or could be programmed bya
user, as will be described in more detail below in reference to
FIGS. 46-49. That is, embodiments of the timer could be
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implemented with the pre-set buttons 602, and not having a
keypad 204 or a 5-key interface 312.

Turning now to FIG. 8, a side view of the in-wall timer
shows connectors enabling a connection of the timerto elec-
trical wiring. The side view of the timer shows a connector
panel 802 having coupling elements 804-808, shown here as
screws, for receiving wires of a junction box. Alternatively
wires could extend from the timer and be connected to wires

of the junction box.
Turning nowto FIG.9, a side view ofa timer having a front

panel according to FIGS. 1-7 and adapted to be implemented
with a wall outlet according to an embodimentofthe present
invention is shown. Rather than a timer which is fixedly
coupled to a junction box, the various circuits and methods
can be implemented in a timer adapted to be used with a wall
outlet and adaptedto receive a plug of a light or some other
appliance. As shown in FIG. 9, the timer 902 comprises a
receptacle 904 for receiving the prongsofa plug ofalight or
an appliance. The timer 902 also comprises prongs 906 to be
inserted to an outlet to enable applying powerto the light or
appliance. The user interface 202, shown opposite of the
prongs 906, can be implemented according to any of the user
interfaces set forth above.

Turning now to FIG. 10, a block diagram of a circuit
enabling the operation of the embodiments of FIGS. 1-9
according to a first embodiment of the present invention is
shown. As shown in FIG. 10, a circuit for implementing a
timer having pre-stored timing patterns comprises a control
circuit 1002 adapted to access one or more ofa plurality of
pre-stored timing patterns. The control circuit 1002 may be a
processor having a cache memory 1004 storing timing pat-
terns and other data necessary to implement the timer. A
memory 1006 may also be implementedto store timing pat-
terns or other data necessary to implement the timer. The
memory 1006 may be implemented as a non-volatile
memory, enabling the memory to store the timing patterns
and data without loss due to a powerloss. A portable memory
1008, having contacts 1010, may be received by a connector
1012 (such as the connector 702 of FIG. 7 for example) and
coupled to corresponding contacts. A transformer 1014 is
coupled to receive an input voltage at an input 1016, and
provide a regulator voltage signal 1018 to various elements of
the timers. A second input 1020 is coupled to a groundter-
minal enabling a ground signal which is coupled various
elements of the timer. A backup energy supply 1022, which
could be a battery or a capacitor for example, could be imple-
mented to ensure that data of a memory is not lost during a
loss ofpower. The control circuit provides a control signal by
way of signal line 1024 to a switch 1028 which receives a
regulated voltage by way of a line 1026. The switch 1026
controls the application of the regulated voltage to a voltage
terminal 1030 which enables powerto be applied to an appli-
ance 1032, such as a light as shown. The appliancehasa first
terminal 1032 for receiving the regulated voltage from the
voltage terminal 1030 and a second terminal 1036 coupled to
the ground potential. An input portion 1038, which may be
implementany of the user interface elements described in
reference to FIGS.1-7 is also shown.

Turning now to FIG. 11, a block diagram ofthe a circuit
enabling the operation of the embodiments of FIGS. 1-9
having a wireless communication circuit according to an
embodimentof the present invention is shown. As shownin
FIG. 11 comprises a wireless communication circuit 1102
whichis adapted to enable the wireless programmingofcer-
tain data or information by wayof a corresponding wireless
communication circuit implemented in a computer device,
such as a laptop computer, a tablet computer or a “smart
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phone.” An example of a wireless communication circuit is
shown by wayof example in FIG.12.

Turning now to FIG. 12, a block diagram of an exemplary
wireless communication circuit enabling the operation of the
circuit of FIG. 11 according to an embodimentofthe present
invention is shown.In particular, the antenna 1104 receives
wireless communication signals according to a predeter-
mined wireless communication protocol. The data may be
sent to the wireless transceiver 1102 by way of a computer
having or in communication with a corresponding wireless
transceiver 1102. The received data is coupled to a combined
mixer/voltage controlled oscillator 1206, the output ofwhich
is coupled to an intermediate frequency (IF) circuit 1208.
Based upon outputs of the IF circuit and a phase locked loop
(PLL) 1210, a mixer 1212 generates the received data. An
analog-to-digital converter (ADC) 1214 then generates digi-
tal data representing the timing characterization data.

The control circuit may also provide data to the data trans-
ceiver for transmission to the computer. Data to be transmit-
ted from the data transceiver 1102 is coupled to a digital-to-
analog converter (DAC) 1216, the output ofwhich is coupled
to a modulator 1218 whichis also coupled to a PLL 1220. A
power amplifier receives the output of the modulator to drive
the antenna 1104 andtransmit the data. It should be notedthat

the wireless communication network could be configured to
implementany wireless protocol for communicating with the
wireless communication circuit of the timer of FIG. 11.

According to one embodiment, the data transceiver could
implement the IEEE Specification 802.11 wireless commu-
nication standard, the Bluetooth standard, an infrared proto-
col, or any other wireless data protocol. While the circuit of
FIG. 12 is provided by way of example, other wireless data
transceivers could be employed according to the present
invention to implementthe desired wireless communication
standard.

Turning now to FIG. 13, a segmented map showing geo-
graphic regions of operation for a timer according to an
embodiment of the present invention is shown. The geo-
graphic regions enable applying certain data, such a timing
pattern, which is suitable for a timer implemented in the
geographic area. As shownin FIG.13, the geographic area of
the continental US is divided into 12 regions identified by a
longitudinal designation (shownhere as the time zones) or
latitudinal designation (shownhereas 3 regions designated as
north, central and south). According to the embodiment of
FIG. 13, the regions are designated by a two letter code
includingthefirst letter of the longitudinal code followed by
the first letter of the latitudinal code, by way of example.
While 12 regions are shown by way of example, it should be
understood that a greater numberor fewer numberofregions
could be designated. Further, while geographic regions, other
designation of regions could be implemented, such as zip
codes or telephonearea codes.

Turning now to FIGS. 14 and 15, diagramsdata fields of
data entered by a user according to embodiments of the
present invention, including data as entered on a keypad as
described in reference to FIG. 2. According to the embodi-
ment ofFIG. 14, a field 1402 stores the received “clear” code,
shownhere as three star keys, a time code 1404 (shown here
as a 4 digit time entered in military format representing 2:30
PM), a date code 1406 (shown here as a 6 digit date in the
DDMMYY format), a location code 1408 (shownhere as a
zip code), and a timing pattern code 1410 (which will be
described in more detail below). While the location is shown
as a zip code, other location codes representing larger or
smaller geographical errors could be utilized. According to
the embodiment ofFIG.15, an optional daylight savings code
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1502 indicating daylight savings time information, such as
dates associated with a period for applying a daylight savings
time pattern or dates for shifting the current time by 1 hour,as
will be described in more detail below. While specific codes
are shown in FIGS. 14 and 15, it should be understood that
additional fields could be implemented.

Turning now to FIG. 16, a table shows timing pattern
numbersandassociated timing characterization data and cat-
egories according to an embodimentofthe present invention.
A significant benefit ofthe various embodimentsofthe timers
and methods of implementinga timeris that on and off times
for implementing a timerare easily selected without having to
enterthe on and off times. Rather, a timing pattern designated
by a timing pattern code can beeasily be selected by a user
rather than having a user enter the on andoff times for the
timer. As will be described in more detail below,the timing
patterns can be categorized according to a numberof broad
categories, such as fixed timing patterns, DST timing pat-
terns, seasonal timing patterns, and astronomic timing pat-
terns, for example, to makeit easier to select a desired timing
pattern. The timing pattern codes can also be arranged such
that similar timing patterns can have similar numbers, and can
be arranged in a tree format such that numbers having the
same mostsignificant bit will have the same broad category.
Timing patterns associated with timing pattern codes having
the same second mostsignificant bit may also havea common
on or off time, for example.

Referring specifically to FIG. 16, timing patterns are
shown for fixed timing patterns, DST timing patterns, sea-
sonal timing patterns, and astronomic timing patterns, where
the fixed timing patterns having timing pattern codes between
1 and 1xx, DSTtiming patterns having timing pattern codes
between 2 and 2xx, seasonal timing patterns having timing
pattern codes between 3 and 3xx, and astronomic timing
patterns having timing pattern codes between 4 and 4xx. The
fixed time year-round timing patterns as shown have an on
time and an off time, where timing pattern codes associated
with timing patterns having the same on time have the same
first two digits. For example, timing patterns having an on
time of 4:00 PM will have a timing pattern codestarting with
11X, while timing patterns having an on time of5:00 PM will
have a timing pattern codestarting with 12X.Thefirst timing
pattern code of any of the any of the groups(i.e. the timing
pattern code could be the default timing pattern code for
dedicated timing pattern selection buttons as will be
described in more detail below.

The secondandthird timing pattern categories have differ-
ent timing patterns for different times of the year. In particu-
lar, the DST category has two timing patterns, one for stan-
dard time and one for daylight savings times, where the
different timing pattern codes represent various combinations
ofon and off times for both of the standard time and daylight
savings time. Similarly, the seasonal category has different on
and off times for each of the four seasons.

Finally, the astronomic category of timing patterns includ-
ing timing patterns based upon knowndusk and dawntimes.
While dusk and dawntimesare helpful in setting on and off
times for a timer becausethey are close to the times whenit
becomesdark and light, the use of the known dusk and dawn
times often leads to the timer being on at times when a user
may not wantthe timer on. For example, during winter, lights
may come on before 4:00 PM, which may be much earlier
than desired. Similarly, lights may be on later than desired at
dawn. During summer, lights may be on later than desired,
which maybeafter 7:30. Therefore a user may wantto use an
offset. As will be described in more detail below, a certain
time period delay for tuning on the timer maybe desired with
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on times and a certain time period for turning lights off early
maybedesired with off times. Further, a user may desire the
use of astronomic dusk times (with or without an offset) and
the use of a fixed timer for turning thelights off at some time
after midnight, for example. It should be understood that
astronomic dusk and dawn times could be used with timing
patterns in the DST and seasonal categories, or could be
limited to the astronomic categories for simplicity. It should
alos be noted that while even hour times are shown, on and off

times based upon half hours or quarter hours could be pro-
vided.

In order to implement astronomic times, it is necessary to
consider both locations and the time of year. While it may be
possible to store astronomic data any level of granularity of
location and time, average astronomic dusk and dawn data
could be stored based upona particular region anda particular
time period as will be described in reference to FIG. 18. In
order to store average astronomic dusk and dawndata,it is
necessary to identify a location wherethe timerwill be used,
and assign that location to a reasonable numberofregions for
which astronomic timing data is stored. By way ofexample in
FIG.17, the 12 regions designated in FIG. 13 could be asso-
ciated with zipcodes. Accordingly, when a user enters a zip
code, data associated with the region having the zip code
would be used when implementing a selected timing pattern
for the timer. By way of example, the data could be based
upon a central location of the region, or an average of the
different dusk and dawntimesofthe region. Alternatively,the
average dusk and dawn times could be skewed toward more
populated areas of the regions. Not only would average dusk
and dawn times for the location be used based uponthe zip
code, but the correct time in the various time zones based
upon the Greenwich Mean Time (GMT) would also be used.
Alternatively, three digit telephone area codes could be used.

As shownin FIG. 18, these average dusk and dawn times
are not only based uponlocation, but also based upon time of
year. While daily dusk and dawn times could be used,itwould
be moreefficient to use average dusk and dawn times for
given timeperiods, and particularly time periods associated
with time periods for implementing timing patterns, as
described in reference to FIGS. 51 and 52. Accordingly, for
each region, an average dusk time and average dawn time for
different timer periods during which a particular on time or
off time would be applied, shown by way of example in FIG.
8 to include a full year, portions of a year or individual days.

Additional data which could be used in implementing a
timer is DST data and corresponding DST codes. In addition
to dates at which times are moved back during the fall or
moved back during the spring in areas having daylight sav-
ings times (where these dates have changed over time and
may changein the future), dates for applying a timing pattern
for a period having shorter daylight, called a daylight savings
time period. While the daylight savings time period could
correspond to the times for moving the timer forward and
back, a user maylike to select a period for applying a daylight
savings time timing pattern during a period whichisdifferent
than the period between moving the clock back and returning
the clock to the standard time. Accordingly,a table could be
stored which hasdifferent daylight savings time data includ-
ing a DST timeperiod for applying different timing patterns
and dates for changing the clock. Each of a plurality of com-
binations is stored with a corresponding DST code in the
table. When the DST codeis entered during programming of
the timer, on and off times associated with a selected timing
pattern will be applied subject to dates and times associated
with daylight savings time data associated with the DST code.
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It should be noted each of the tables 16-19 are stored in a

memory of the timer, such as memory 1006 or a cache
memory ofthe timer of FIG. 10. The data is preferably stored
at the time of manufacture (or at some point before the timer
is packaged) and provided to the end user with the timing
patterns selectable by a timing pattern code already stored in
the memory.Further, data in the tables could be updated using
a portable memory device, such as a USBdrive, by way ofthe
connector 702.

Turning now to FIG. 20, a flow diagram showsthe opera-
tion of the 5-key user interface of FIGS. 5 and 7 according to
an embodimentofthe present invention. While the keypad of
FIG. 2 provides an easy way of entering data necessary to
implementa timer having pre-stored timing patterns, other
user interfaces could be used which take advantage of the
pre-stored timing patterns associated with correspondingtim-
ing pattern codes. For example, “navigation” keys which
enable a user move through a menu can be implemented to
enable a userto select a timing pattern code or any other data
necessary for implementing a timeras set forth above. Unlike
conventional timer user interfaces, the 5 key navigation user
interface ofFIG.20 is not only intuitive, but overcomes many
ofthe problemsassociated with conventional user interfaces
by not only showing a current programming category and a
current data value for the current programming category, but
also previous and following programmingcategories and pre-
vious and following data values which could be selected for
the current programming category. That is, as will be
described in more detail in reference to FIGS. 21-43, the
arrangement of programming categories and corresponding
data values will enable easy navigation through the userinter-
face by indicating where a user is within the menu.

Referring specifically to FIG. 20, the programming catego-
ries 2002 and corresponding data values 2003 could be
selected by the 5 key user interface which includesa select
key 2004 which could be usedto select data associated with a
given programming category. In summary, the select key
2004 will enable a user to enter the menu for programming
(such as by depressing the key for a predetermined period
(e.g. 2 seconds), the left key 2006 will allow movingleft along
the programming categories, and the right key 2008 will
enable moving right along the programming categories. An
up key 2010 will enable a user to move up within a column for
a current programming category, while a down key 2012 will
enable moving down within the current programming cat-
egory. By way of example, when the display is in an opera-
tional mode and showsoperational values(such as the opera-
tional values shown in FIGS. 3-5), the first programming
mode(i.e. the hour programming mode 2104) will be shown
on the display whenthe select key 2004is selected. Ifthe user
desires to enter a certain time, the up and down keys can be
used to moveto a desired data value representing the desired
hour, and havethatdata value selected by usingtheselect key.
Whena data value is selected for a given programmingcat-
egory, the userinterface preferably then automatically moves
to the following programming category. A key pad sequence
(such as the selection of the select key three times or merely
holdingthe select key for a predeterminedperiod oftime(e.g.
2 seconds)) can then be entered at any time to leave the
programming modeofthe timer.

The programming categories include the following: the
hour mode 2014 (having 24 data values from 12 AM to 11
PM), the minute mode 2016 (having 60 data values from 0 to
59 minutes), the month mode 2018 (having 12 data values
from JAN to DEC), the day mode 2020 (having 31 data values
from 1 to 31), the year mode 2022 (having 10 data values for
each ofthe tensdigit ofthe year from Ox to 9x), the year mode
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2024 (having 10 data values from 0 to 9 for the one’s digit),
the region mode 2026 (having 12 data values for each of the
regions shown in FIG. 13), the timing pattern mode 2028
(having a predetermined numberof timing pattern codes
associated with a corresponding numberofpre-stored timing
patterns), the DST mode 2030 (having the numberof data
values associated with different DST data values, such as the
data associated with the DST codes of FIG. 19), the security
mode 2032 (having the numberofavailable security codes,
such as 100 codesfor a twobit security code or 1000 codesfor
a3 bit security code), and optionally an “exit” programming
option which will be described in more detail in reference to
the programming example of FIGS. 21-43. While a user can
depress and hold the select key for a predetermined period of
timer for example to leave the programming mode, the exit
option can also be provided to enable a user to leave the
programming mode. In either case, a new data that has been
selected will be stored and used bythe processorofthe timer
to implement a timing pattern.

FIGS. 21-43 showsa series of stages of programming a
timer using the 5-key user interface of FIGS. 5 and 7. While
displays may be desirable for someusers (because they want
to see what data is being entered to program the timer),
conventional timers having displays are not only difficult to
navigate through a menu for programming the timer (and
understand where the user is in the menu), but also are diffi-
cult to see the data which is entered in a certain field of a

conventional timer because the display is so small. The dis-
plays of FIGS. 21-43 show the steps of programminga timer
to enable operation of the timer according to a pre-stored
timing pattern from the initial, un-programmedstate of the
timer of FIG. 21 to the final programmedstate ofthe timer of
FIG. 43. As shown in FIG.21, various fields which provide
information in the normal operating state are shown. The
programming mode can be entered whentheselect key ofthe
5-key user interface is selected (or some other key sequence
such asthe select key being selected 3 times, or the select key
being depressed for a predetermined period, such as two
seconds).

One uniquefeature ofthe user interface described in FIGS.
21-43 is that a current selection option (either programming
categories or data values) is not only shown,but a “previous”
and “next” programming category and data value is also
shown.In order to further make the timer easier to program
and overcomea significant problem of conventional timers
with displays whichare difficult to read, the current program-
ming category and data valueis larger than the “previous” and
“next” programming category and data value. Making the
current programming category and data value larger makesit
easier to read the programmingcategory and data value while
still making it easy to navigate the menu by providing previ-
ous and nextvalues.

After a key or key sequenceis entered on 5-key userinter-
face to enter the programming mode,an initial programming
state is entered as shown in FIG. 22. Whiletheinitial states for

data values in FIGS. 23-42 are shown asthe top valuesofthe
available data values for a programming mode, the initial
states could be some other value, such as a value near the
middle of the available data values, or a commonly selected
data value. The sequence ofFIGS. 21-42 are intended to show
the programming of a timer having the following data: a
current timer of 10:24 PM and a current data of Oct. 9, 2013,
wherethe timer is operated in the North Central (NC) region
having a timing pattern 13, a DST code 903 and an optional
security code 013. As will be described in more detail below,
a security code could be used if a user could reprogram the
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timer using a wireless connection to prevent a hacker from
changing the operation ofthe timer (from outside of a build-
ing for example).

As shown in FIG. 22, the initial programming state
includes the Hourprogramming mode, anda initial data value
of 1 AM.A user could then use the up and downkeysto select
the desired time. As shown in FIG. 23, the user had moved
downonedata value to 2 AM,and then downto the desired
data value of 10 PM as shown in FIG. 24. When the user

reaches the desired data value, the user can select the value
using the select key, in which case the display would then
display the next programming category, which happensto be
the minute programming category. Alternatively, rather than
automatically changing, a user could be required to move to
the next programming category by selecting the right arrow
key. As shown in FIG. 25, the initial state of the minute
programming mode hasa “1”in the data value display por-
tion. The up and down keys can then be used to move to the
desired “24” minute data value as shownin FIG. 26, where the
month programming category would then be displayed as
shown in FIG. 27 in responsetothe selection ofthe data in the
minute programming mode.After the desired month ofOcto-
ber is reached in FIG.29, the programming modeis moveto
the day programming modeas shown in FIG. 29, where the
desired 24” day is selected as shownin FIG.30. As shown in
each of the displays, a previous programming category is
shown above a current programming category, and a next
programmingcategory is shown below the current program-
ming category. Similarly, a previous data value ofthe current
programming category is shown abovethe currentdata value,
and a next data value is shown below the current data value.

For example, in selecting the month as shownin FIG.27, the
previous programming category “minute” in the program-
ming category side of the display is above the current pro-
gramming category “month,” while the next programming
category “day” is shown below the current programming
category. Similarly, in the data value side of the display, the
month of Decemberis above the current data value of Janu-

ary, while the month of February is below the current value.
Providing categories and values above and below current
categories, a user can moreeasily navigate through the menu.
Also, by providing the current category/valuein a larger size,
it is easy to read the category/value.

Selecting a desired year can present more of a problem
because ofthe numberofavailable years (e.g. 100 data values
from 2000-2099). While a single year selection mode can be
implemented in the same wayasselecting 1 of 31 days of a
month as described above, the year programming mode can
be divided into two operations, enabling the selection of a
decade in one step and enabling the selection of a year in
another step. As shown in FIG.31, it should be notedthat the
initial state is shown with a year “200?”, where the “zeros”
decade is provided. The user can then move down one data
value to the “tens” decade as shownin FIG.32, which, when
selected, will lead to the menu option as shown in FIG. 33
enabling the selection of the year for the tens decade. There-
fore, the up and down keysare used to select 2013 as shown
in FIG,34.

Other data for implementing the timer can then be entered.
In particular, the region in whichthe timeris implemented can
be selected by going from an initial region option NE as
shown in FIG. 35 to desired timing region option of NC as
shown in FIG. 36. The desired timing pattern can then be
selected, where an initial timing program 1 shownin FIG. 37
can be changedto the desired timing program 13, as shown in
FIG. 38. The desired daylight savings time code can then be
selected, where an initial daylight savings time code 900
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shown in FIG. 39 can be changed to the desired daylight
savings time code 903, as shownin FIG.40. Finally, a desired
security code can then be selected, where an initial security
code of 000 shownin FIG. 41 can be changed to the desired
security code of013, as shownin FIG.42.After all ofthe data
is entered, and the exit option is selected, the display of the
timer returns to the operating mode, where the display shows
someorall of the data (other than a value of a security code
which could also be shown) entered during programming.
Further, a “key”or “lock” icon could be shownon the display
to indicate that a security code has been programmed.

While it is assumedthat no data was programmedinitially,
it should be noted that, ifthe timeris already programmed and
just some data needs to be reprogrammed, the left and right
keys can be used to move within the menuto reach a desired
programmingcategory to changethe data for that category, at
whichtimethe select key can be usedto select the data, leave
the programming mode, and return to the display for the
normal operational mode. By way of example,if a timer is
already programmedanda userdesires to change the timing
pattern (by changingthe selected timing pattern code), a user
would enter the programming modeandusetheleft and right
keys to move along the programming modesuntil the timing
pattern programming modeis reached. The up and down the
available data values until the desired timing pattern codeis
reached. The data value be selected by using select key, at
which time the programming category would moveto the
next programmingcategory. Ifno other data values need to be
changed, a user could move along the programming catego-
ries to the “exit” option to return to normaloperation or hold
the select key for a predetermined period of time. Accord-
ingly, if a timer is already programmedand a userdesires to
change the timing pattern for example, the user can easily
change the timing pattern without having to reprogram any-
thing else.

Turning now to FIG. 44, a memory showsfields and cor-
respondingstored data associated with the programmed timer
of FIG. 43. All of the data entered using the numeric keypad
or 5-keyuserinterface is stored in memory fields ofamemory
of the timer, such as memory 1006 for example, and is
accessed by the timer to implementa selected timing pattern
in operating the timer as described above.

Turning now to FIGS. 45-49, screens of a user interface
enabling the wireless programming of a timer are shown
according to an embodimentofthe present invention. Thatis,
based upona currenttime anddate, the timer will implement
the timing pattern (associated withthe selected timing pattern
code) by using data of FIGS. 16-19. As shownin FIG. 45, a
display 4502 of a wireless device, such as a laptop computer,
a tablet computer or a cellular telephone having a touch
screen or someother data entry element, shows a data entry
screen enabling a user to enter the necessary data, including a
timing pattern code associated with a desired timing pattern,
for implementing the timer. The display also includes a data
entry element 4504, shown here as a touch screen entry por-
tion having an alphabetical entry portion 4506 (such as a
“QWERTY”keypad) and a numeric entry portion (having
touch screen keys from 0 to 9). Variousfields are provided to
enter the data stored in the memory of FIG.44. For example,
a field 4509 enables a user to enter a security code. The
security code may be concealed as shown to avoid someone
seeing the code. A time field 4510 enables someoneto enter
the time, shown here as a 4 digit military time. However,
because a full QWERTY keypadis provided, the time could
be entered as 10:24 PM for example. The date is entered in a
date field 4512. Although shown in a 6 digit DDMMYY
format, it could be spelled out using letters and numbers. The
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desired region, timing pattern and DST code could be entered
in fields 4514, 4516, and 4518, respectively. The user could
then exit or opt to enter an advanced options mode.

According to one embodiment, the advanced options mode
enables a user to select timing patterns to be implemented
with the dedicated buttons for selecting timing patterns as
shownin FIG.6 or 7, or enables entering on and off times to
be applied whenthe timing pattern associated with the dedi-
cated buttons are selected. That is, a screen could have a field
for each dedicated button, where a user could enter the timing
pattern code in the field which corresponds to the timing
pattern whichis desired forthe field. As shown for example in
FIG. 46 which relates to a timing program for a fixed button
setting, on andoff times which would be applied throughout
the year could be entered in data fields, where on and offtimes
for weekdays could be enteredin fields 4602 and 4604 respec-
tively, and on and off times for weekends could be entered in
fields 4606 and 4608 respectively. “Back” and “Next”selec-
tion options enable the user to move through the advanced
programmingoptions to finish the programming or exit as
desired.

As shownin FIG.47, on and off times associated with an
astronomic mode of operation applied in response to the
selection of the “Astro” button can be entered in fields 4702

and 4704, where the entries enable the selection of an offset.
Aswill be described in more detail below in reference to FIG.

50, users mayprefer to apply astronomic timeswith a delay in
turning thelights on at dusk, and turningthe lightsoffearly at
dawn. According to another embodiment, the astronomic tim-
ing program associated with a button could include an option
ofsetting the offtimeto a fixed time. That is, while users may
wantthe on time ofthe timerto follow the dusktime, they may
wantthe lights to go off at a fixed times (such as 1:00 AM or
6:00 AM for example) rather than be tied to the dawn time.

A screen for programming on andoff times for a DST
button is shown in FIG. 48. According to the embodiment of
FIG.48, on andoff timesto be applied during a standard time
period can be entered in fields 4802 and 4804, while on and
off times to be applied during a daylight savings times period
can be enteredin fields 4806 and 4808.A similar arrangement
is shown in FIG. 49, where settings for 4 “seasonal” timing
patterns can be applied rather than settings for two timing
patterns as describedin reference to FIG.48. In particular, on
and off times to be applied during a spring time period can be
entered in fields 4902 and 4904, on andofftimesto be applied
during a summertime period can beenteredinfields 4906 and
4908, on and offtimes to be applied duringafall time period
can be entered in fields 4910 and 4912, and on andoff times
to be applied during a standard time period can be entered in
fields 4914 and 4916.

While specific fields are provided for entering data for
applying on and off times during the operation of a timer
when a dedicated button is selected, it should be understood
that other fields could be implemented with the given pro-
gramming categories as shown, or other programming cat-
egories could be implemented. It should be noted that if no
data is entered, default timing patterns would be implemented
whena dedicated button is selected, where the default timing
patterns could be based upon the 1-4 timing pattern codes
associated with the four categories of timing patterns shown
in FIG.16.

Charts provided in FIGS. 50-52 show dusk and dawntimes
throughoutthe year, average dusk and dawntimesforperiods,
and the benefits of implementing certain on and off times
during certain periods. Turningfirst to FIG. 50, a chart shows
dusk and dawntimesovera year, and an average time shown
by the dashed line. As should be apparent from FIG. 50,
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considerable energy can be saved bysetting on andoff times
at times other than the average dusk and dawn times. While
the charts of FIGS. 51 and 52 provide timing patterns having
better granularity and therefore provide a more desirable
timingpattern, the chart ofFIG. 50 provides perspective as to
how muchenergy can be saved by implementing times other
than astronomic dusk and dawn times. As is apparent from
FIG. 50, each light controlled by a timerwill beoffforat least
2 hours longer each day compared to astronomic times by
setting the on time for a light at 1 hour after dusk andsetting
the off time 1 hour before the average dawn.

Turning now to FIG. 51, achart shows dusk and dawn times
over a year and whichis divided into two periods including
standard time and daylight savings time. As can be seen in
FIG.51, the average dusk and dawntimesare very different
for the twotime periods, andthe timeron andoffsettings with
a one houroffset is very different. By establishing the two
time periods to apply two different time settings, it can be
seen thatdifferent on and offtimes are muchcloserto the dusk

and dawntimes, and therefore provide an overall more desir-
able timing pattern for the year, whilestill providing savings
by having the timer on less. Additional energy reduction can
be achieved by moving the off time of the DST period to a
fixed time, such as 5:00 AM andstill provide a desirable
overall timing pattern. As is apparent from FIG.51, the time
period for applying a “daylight savings time”timing pattern is
different than the period between the “fall back” date for
turning back the clock in the fall, and the “spring forward”
date for returning the clock to normaltime during the spring.

The embodiment of FIG. 52 shows4 timing patterns asso-
ciated with the 4 seasons. As can be seen, the average times
for dusk and dawn during those periods are different, and
selected times relate more closely to the average times, and
therefore provide a better overall timing pattern. While DST
and seasonalperiods are shown,it should be understoodthat
other periods could be defined, such as monthly periods.
However, a greater numberofperiods may require additional
memory for storing data and may make it more difficult to
select a desirable timing pattern by a user. Accordingly, the
numberofperiods selected (which mayprovidea better tim-
ing pattern) may be a tradeoff with additional memory
requirements and reduced user-friendliness. One of the ben-
efits ofthe various embodimentsis that they are userfriendly.
Therefore, the number timing pattern options available to a
user must be selected to ensure that the timeris still user

friendly to operate while providing enoughoptionsto provide
desirable timing patterns for a variety of different users.

Turning now to FIG. 53, a flow chart shows a method of
generating timing characterization data according to an
embodimentof the present invention. A plurality of timing
patterns are established at a step 5302. A unique timing pat-
tern code is assignedfor each timing pattern ofthe plurality of
timing patterns at a step 5304. The timing patterns and cor-
responding timing pattern codesare stored inamemory ofthe
timer at a step 5306. Geographic regions where the timers will
beused are also definedat a step 5308. Timeperiods for which
average dusk and dawn times may be used defined at a step
5310. Average dusk and dawntimers associated with the time
periods and geographic regions are stored ina memory ofthe
timer ata step 5312. DSTdata relatedto “spring forward” and
“fall back” dates and desired dates for applying a DST timing
pattern (ifdifferent than “spring forward”and“fall back’’) are
stored, by region, in a memory ofthe timerat a step 5314. It
is then determined whether an input is received at a user
interface of the timerat a step 5316. Data associated with an
operationalfield are stored in a memory ofthe timerat a step
5318. It is then determined whether a time out been reached or
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a stored indication received at a step 5320. The timer is
operated based uponthe data stored in the operationalfield at
a step 5322.

Turning now to FIG. 54, a flow chart shows a method of
implementing a timer with a plurality of timing patterns
according to an embodiment of the present invention. The
timing pattern is cleared ifnecessary or desired by selecting a
first predetermined keypad sequence at a step 5402. The
current time is entered followed by a key or keypad sequence
to enter the data at a step 5404. The current date is entered
followed by the key or keypad sequenceto enterthe data at a
step 5406. A geographic region for the timer is entered fol-
lowedby the key or keypad sequenceto enter the data at a step
5408. A timing pattern code is entered followed by the key or
keypad sequenceto enter the data at a step 5410. A DST code
is optionally entered followed by a key or keypad sequence to
enter the data at a step 5412. It is then determined whetherthe
last data is entered or a time-out period expiredat a step 5414.
All of the data entered is stored at a step 5416. It is then
determined whether the user desires to change the timing
pattern code at a step 5418. A second predetermined keypad
sequenceis entered to changethe timing pattern code only at
a step 5420.

Turning now to FIG. 55, a flow chart shows a method of
selecting a stored timing pattern using the keypad of FIGS. 2
and 4 according to an embodimentofthe present invention. A
select key is pressed to enter the programming modeat a step
5502. It is then determined whethera left or right key is
selected to moveto a different programming category ata step
5504. The display will show another programming category
as it moves horizontally along a plurality of programming
categories at a step 5506. It is then determined whether an up
or down keyis selected to enable selecting an option associ-
ated with the current programming category at a step 5508.
The display will show another option of a programmingcat-
egory as it movesvertically along options of a current pro-
gramming category at a step 5510. It is then determined
whether the programming mode endedat a step 5512.

Turning now to FIG. 56, a flow chart shows a method of
selecting a stored timing pattern using 5 keyuser interface of
FIGS. 5 and 7 according to an embodiment of the present
invention. A security code on the timer is optionally set to
enable programming the timer using a wirelesslink at a step
5602. It is then determined whether a wireless device for

programmingthe timer within range of timerat a step 5604.
It is then determined whether the correct security code
entered on the wireless deviceat a step 5606. Data entered in
fields on the wireless device are downloadedat a step 5608.
The data in the timer is stored at a step 5610. The timeris
operated based uponthe stored data at a step 5610.

It can therefore be appreciated that the new and novel timer
and method of implementing a timer has been described.It
will be appreciated by those skilled in the art that numerous
alternatives and equivalents will be seen to exist which incor-
porate the disclosed invention.Asa result, the invention is not
to be limited by the foregoing embodiments, but only by the
following claims.

I claim:

1. A programmable light timer for implementing a timing
pattern, the programmable light timer comprising:

an actuator on a user interface of the programmable light
timer enabling a selection of a time for the program-
mablelight timer;

acontrol circuit coupledto the actuator;
a display coupled to the control circuit, wherein a time

selected by the actuator is provided on the display;
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a first button on the user interface of the programmable
light timer, wherein thefirst button is programmable to
have an on time; and

a second button on the user interface of the programmable
light timer, wherein the second button is programmable
to have an off time.

2. The programmable light timer of claim 1 wherein the
first button is further programmable to have an off time, and
the secondbuttonis further programmableto have an on time.

3. The programmablelighttimer of claim 1 wherein the on
timeforthefirst button is a pre-stored on time,andthe offtime
for the second buttonis a pre-stored off time.

4. The programmable light timer of claim 3 further com-
prising a third button that is programmable, by way of the
actuator, with a user programmable on time.

5. The programmablelighttimer of claim 1 wherein the on
time for thefirst button is programmable using the actuator,
and the offtime for the first button is programmable using the
actuator.

6. The programmable light timer of claim 1 further com-
prising a third button having a pre-stored timing pattern.

7. The programmable light timer of claim 1 further com-
prising a switch enabling overriding the timing pattern imple-
mented by the programmablelight timer.

8. A programmable light timer for implementing a timing
pattern, the programmable light timer comprising:

an actuator on a user interface of the programmable light
timer, the actuator enabling a selection of a time for the
programmable light timer;

a control circuit coupled to the actuator;
a display coupled to the control circuit, wherein a time

selected by the actuator is provided on the display;
a first button on the user interface of the programmable

light timer, the first button enabling the selection of a
first pre-stored timing pattern; and

a second button on the user interface of the programmable
light timer, the second button enablingthe selection of a
secondpre-stored timing pattern.

9. The programmable light timer of claim 8 further com-
prising a third button that is user programmable.

10. The programmable light timer of claim 9 wherein the
third button is programmable with a user programmable on
time.

11. The programmable light timer ofclaim 10 further com-
prising a fourth button that is user programmable.

12. The programmable light timer of claim 11 wherein the
fourth button is programmable with a user programmable an
off time.

13. The programmable light timer of claim 8 wherein the
actuator enables an up or downoperationfor selecting a time
used by the programmable light timer.

14. The programmablelight timer of claim 8 further com-
prising a switch enabling overriding the timing pattern imple-
mented by the programmablelight timer.

15. A method of implementing a timing pattern on a pro-
grammable light timer, the method comprising:

enabling, on a user interface of the programmable light
timer, a selection of a time for the programmable light
timer;

displaying the time on a display of the programmable light
timer;

enabling a first button, provided on the userinterface ofthe
programmable lighttimer, to be programmedto have an
on time; and

enabling a second button, provided onthe user interface of
the programmable light timer, to be programmed to have
an off time.
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16. The method of claim 15 further comprising enabling
the first button to be programmedto have an off time, and the
second button to be programmed to have an on time.

17. The method ofclaim 15 wherein the on time forthefirst

button is a pre-stored on time, and the off time for the second 5
button is a pre-stored off time.

18. The method of claim 17 further comprising enabling a
third button, provided on the user interface of the program-
mable light timer, to be programmedby wayofan actuator on
the userinterface. 10

19. The method ofclaim 15 wherein the on time forthefirst

button is user programmable, and whereinthe off time for the
first button is user programmable.

20. The method ofclaim 15 further comprising providing a
switch enabling overriding the timing pattern implemented 15
by the programmable light timer.

* * * * *


