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A0 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Western District of NC - Statesville Division on the following

D Trademarks 0r EPatents. ( D the patent action involves 35 U.S.C. § 292.):

DOCKET N0. DATE FILED U.5. DISTRICT COURT

5:180v00044 3/14/2018 Western District of NC - Statesville Division
PLAINTIFF DEFENDANT

 

Jasco Products Company, LLC Prime Wire & Cable, Inc.

PATENT OR DATE OF PATENT

1 9,320,122 4/19/2016 Cantigny Lighting Control, LLC 
In the above%ntit1ed case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

D Amendment D Answer B Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK N0 OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
In the aboveientitled case, the following decision has been rendered 0r judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Frank Johns Nancy Compton 3/15/2018

 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—Up0n termination of action, mail this copy to Director
Copy 2—Up0n filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Case Sclaucxru08044~RJCuDSC Document 2 EMH @iTSfiDDZDBagé at @f 399
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMlVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

 
 
   

14/944,302 11/18/2015 John Joseph King CEIC401D1 6303

THE LAW OFFICE OF JOHN J. KING, P.C.
PO. BOX 1555 LE,DONP

WHEATON, IL 60187-1555
ART UNIT PAPER NUIVIBER

2844

NOTIFICATION DATE DELIVERY MODE

03/27/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above—indicated "Notification Date" to the

following e—mail address(es):

JOHN.KING @ JKINGLAWOFFICECOM

PTOL—90A (Rev. 04/07) EXHIBIT 1002 Page 2 Of 399
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UNITED STATES DEPARTMENT OF COMMERCE

US. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

APPLICATION NO] FILING DATE FIRST NAMED INVENTORI ATTORNEY DOCKET NO.

CONTROL NO. PATENT |N REEXAMINATION

14/944,302 18 November, 2015 KING, JOHN JOSEPH CEIC401D1

EXAMINER

THE LAW OFFICE OF JOHN J. KING, P.C.
PO. BOX 1555 DON LE
WHEATON, IL 60187-1555

ART UNIT PAPER

2844 20180322

DATE MAILED:

 

 
Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

A citation of prior art under 35 U.S.C. 301 and 37 CFR 1.501 has been filed on 03/14/2018 in your patent number 9320122 entitled
PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE LIGHT TIMER.

This notification is being made to inform you that the citation of prior art has been placed in the file wrapper /file history of:

[X] the above identified patent.
[ ] reexamination control #

The person submitting the prior art:
1. [ ] was not identified

2. [ ] is confidential

3. [X] is Bryce A. Johnson. 
AJASON FLICK/

Primary Examiner, TC 3700

 

PTO-900 (Rev.04-03)

EXHIBIT 1002 Page 3 of 399



EXHIBIT 1002 Page 4 of 399 

Doc Code: T501 ”0/53/42

Document Description: Prior art submission by a third party under Rule 37

CFR 1.501 during the period of enforceability ofa patent.

CITATION OF PRIOR ART AND WRI'I'I'EN App““a“°“ Number 14944302

STATEMENTS IN PATENT FILES
Patent Number 9320122

US. PATENTS

. Kind Issue Date First Named Inventor
Cite No Patent Number Codei (YYYY-MM-DD)

9320122 I 2016—04—19 John King
4279012 '-DAVID BECKEDORFF

U.S. PATENT APPLICATION PUBLICATIONS

Publication Date First Named Inventor

Publication Number (YYYY-MM-DD)

FOREIGN PATENTS AND PUBLISHED FOREIGN PATENT APPLICATIONS

. Foreign Document Country Kind Publication Date Applicant, Patentee or First Translation
C'te No Number3 Code2 Code1 (YYYY-MM-DD) Named Inventor

NON-PATENT PUBLICATIONS (e.g., journal article, Office action)

Author (ifany), title of the publication, page(s) being submitted, publication date, Translation Evidence of

publisher (where available), place of publication (where available). publication
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Application Number 14944302
CITATION OF PRIOR ART AND WRITTEN

STATEMENTS IN PATENT FILES
Patent Number 9320122

"Timex Digital ON—OFF Lamp Timer" (published Oct. 14, 2004), Web Page <www.bookofjoe.
com/2004/10/timex_digita|_o.htm|>, 2 pages, Oct. 18, 2004, retrieved from Internet Archive
Wayback Machine <http://wayback.archive.org/web> on Feb. 26, 2018

"4980 programmable repeat cycle ON—OFF timer", pages 1—5, Oct. 1, 2010, Artisan Controls
Corporation, Randolph, New Jersey, U.S.A.

"5100 configurable countdown timer" pages 1—2, Aug. 21, 2013, Artisan Controls Corporation,
Randolph, New Jersey, U.S.A.

PATENT OWNER CLAIM STATEMENT DOCUMENT

Document Description Translation Attached

Complaint, Document #1, pages 1-1 7, Jun. 2, 2016, Cantigny v.Jasco,Case:1:16-
cv-005794, Northern District Court for the Northern District of Illinois Eastern Division.

Exhibit A, Document #1 -1, pages 1-32, Jun. 2, 201 6, Cantigny v.Jasco,Case:1:16-
cv-005794, Northern District Court for the Northern District of Illinois Eastern Division.

Exhibit B, Document #1 -2, pages 1-31, Jun. 2, 201 6, Cantigny v.Jasco,Case:1:16-
cv-005794, Northern District Court for the Northern District of Illinois Eastern Division.

Exhibit C, Document #1-3, pages 1-2, Jun. 2, 2016, Cantigny v.Jasco,Case:1:16-
cv-005794, Northern District Court for the Northern District of Illinois Eastern Division.

Exhibit D, Document #1 -4, pages 1-3, Jun. 2, 201 6, Cantigny v.Jasco,Case:1:16-
cv-005794, Northern District Court for the Northern District of Illinois Eastern Division.

Exhibit E, Document #1 -5, pages 1-3, Jun. 2, 201 6, Cantigny v.Jasco,Case:1:16-cv-005794,
Northern District Court for the Northern District of Illinois Eastern Division.

Exhibit F, Document #1 -6, pages 1-6, Jun. 2, 201 6, Cantigny v.Jasco,Case:1:16-cv-005794,
Northern District Court for the Northern District of Illinois Eastern Division.
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CITATION OF PRIOR ART AND WRITTEN App““a“°“ Number

STATEMENTS IN PATENT FILES —Patent Number 9320122

EXPLANATION OF THE PERTINENCE AND MANNER OF APPLYING PRIOR ART

I have attached an explanation ofthe pertinence and manner ofapplying the submitted reference(s) in accordance with 37 CFR 1.501 (b).

Registration Number

Name/Print Bryce A. Johnson (ifapplicable)

 

EXHIBIT 1002 Page 6 of 399



EXHIBIT 1002 Page 7 of 399 

Case: l:15—cv~€35?94 Document #: 1 Fified: fifiiGZilfi Page 1 of l? PagaiD #31

IN THE UNITED STATES DISTRICT COURT

FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

CANTIGNY LIGHTING CONTROL, LLC

Plaintiff,

Civil Action No. l6-cv-05794
vs.

JURY TRIAL DEMANDED

JASCO PRODUCTS COMPANY LLC and

AVI-ON LABS, INC.

Defendant. 

COMPLAINT FOR PATENT INFRINGMENT
 

Plaintiff Cantigny Lighting Control, LLC complains of Defendants Jasco Products

Company LLC and Avi-On Labs, Inc. as follows:

THE PARTIES

1. Plaintiff Cantigny Lighting Control, LLC (“Cantigny”) is an Illinois limited

liability company having a place of business at 2018 Dorset Drive, Wheaton, Illinois. Cantigny

holds total legal ownership of and has standing to sue for infringement of U.S. Patent No.

9,320,122, entitled “Programmable Light Timer and a Method of Implementing a Programmable

Light Timer,” whose inventor is John King (the “’122 Patent”, attached hereto as Exhibit A).

Cantigny also holds total legal ownership of and has standing to sue for infringement of U.S.

Patent No. 9,226,373, also entitled “Programmable Light Timer and a Method of Implementing a

Programmable Light Timer,” whose inventor is also John King (the ’373 Patent”, attached hereto

as Exhibit B). Jointly, these patents are referred to herein as the “Cantigny Patents.” Cantigny

was formed by Mr. King as a vehicle for the development of consumer products using his

inventions in light timing technology.

EXHIBIT 1002 Page 7 of 399
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2. Defendant Jasco Products Company LLC (“Jasco”) is a limited liability

corporation having a principal place of business at 10 E. Memorial Rd., Oklahoma City, OK

73114. Cantigny contends that Jasco’s products infringe at least the ’122 Patent and the ’373

Patent as alleged below. Jasco has previously and is presently making, using, selling, offering for

sale, and/or importing into the United States products that infringe one or more claims of the

’ 122 and ’373 Patents. Jasco has also indirectly infringed the ’373 Patent.

3. Avi-On Labs, Inc. (“Avi-On”) is a corporation having a principal place of

business at 2570 Rasmussen Road, Suite 206, Park City, UT 84098. Avi-On has previously and

is presently making, using, selling, offering for sale and/or importing into the United States

products that infringe one or more claims of the ’373 Patent, in collaboration with Jasco. Avi-On

has also indirectly infringed the ’373 Patent.

JURISDICTION AND VENUE
 

4. This action arises under the patent laws of the United States, e.g., 35 U.S.C. §§

271, 281, 283-285. Subject matterjurisdiction exists under 28 U.S.C. §§ 1331 and 1338(a).

5. Jasco has transacted business by making, using, selling, or offering to sell and

distributing products that infringe the Cantigny Patents. Such sales and offers to sell include

sales and offers to sell in this judicial district. Accordingly, this Court has personal jurisdiction

over Jasco. Avi-On has also transacted business by making, using, selling, or offering to sell and

distributing products that infringe the Cantigny Patents. Such sales and offers to sale include

sales and offers to sell in this judicial district. Accordingly, this Court has personal jurisdiction

over Avi-On. Venue is proper in this Court under 28 U.S.C. § 1391(c) and/or 1400(b).

EXHIBIT 1002 Page 8 of 399
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FACTUAL BACKGROUND
 

6. Jasco manufactures home electrical products for sale to the public. AVi-On creates

software for use with certain Jasco products, and offers Jasco wirelessly programmable products

for sale on their web site.

7. Jasco products include a number of home electrical timer products, including the

GE MyTouchSmartT'”I Indoor Plug-In Digital Timer, the GE MyTouchSmartT'”I Indoor/Outdoor

Plug-In Digital Timer, the GE MyTouchSmartT'”I In—Wall Digital Timer, the GE Digital Plug-In

TouchSmartT'”I Timer, and the GE In-Wall TouchSmartT'”I Digital Timer.

8. Jasco also manufactures a number of Bluetooth enabled timer products, which are

used with the AVi-On software including the GE Plug-in Smart Switch, the GE Plug-in Smart

Dimmer, the GE Plug-in Outdoor Smart Switch, the GE In—Wall Smart Switch and the GE In-

Wall Smart Dimmer. These products are also offered for sale by AVi-On on the AVi-On website,

and operate with AVi-On software.

9. The infringing products include three different types. The first type of infringing

product permits the user to set the time, and program separate on and off times. This feature is

present in the GE MyTouchSmar‘tT'”I Indoor Plug-In Digital Timer, the GE MyTouchSmar'tT'”I

Indoor/Outdoor Plug-In Digital Timer, and the GE MyTouchSmartT'"I In—Wall Digital Timer and

may include other Jasco products (the “Programmable Timers”). The second type of infringing

product permits the user to set the time and then select between multiple pre-stored timing

patterns. These are the GE MyTouchSmartT'“ Indoor Plug-In Digital Timer, the GE

MyTouchSmartT'"I Indoor/Outdoor Plug-In Digital Timer, the GE Digital Plug-In TouchSmartTM

Timer, and the GE In—Wall TouchSmartTM Digital Timer and may include other Jasco products

(the “Pre-Stored Timers”). Some products have both of these two feature sets. The third type of

EXHIBIT 1002 Page 9 of 399
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infringing product is wirelessly programmable timers, which permit a user to download a

program to them. These are the GE Plug-in Smart Switch, the GE Plug-in Smart Dimmer, the GE

Plug-in Outdoor Smart Switch, the GE In-Wall Smart Switch and the GE In-Wall Smart Dimmer

(the “Wireless Timers”), and may include other Jasco or AVi-On products.

10. Jasco makes, uses, sells, offers to sell and distributes its products to customers in

the United States.

11. The infringing Jasco products include the Programmable Timers, the Pre-Stored

Timers, and the Wireless Timers.

12. The infringing products sold and offered for sale by AVi-On are the Wireless

Timers, and Jasco makes, uses, sells and offers the AVi-On software for sale.

COUNT I

INFRINGEMENT OF THE ’122 PATENT BY THE PROGRAMMABLE TIMERS

13. Cantigny hereby incorporates paragraphs 1-12 above by reference.

14. Jasco has directly infringed and continues to directly infringe at least claims 1, 6

and 7 of the ’122 Patent through using, selling and/or importing the Programmable Timers. Jasco

offers the products for sale through their web site and other distribution channels throughout the

United States.

15. Claim 1 is an infringed claim. Claim 1 is infringed by the Programmable Timers.

The exemplar of infringement is the MyTouchSmartT'”I In-Wall Digital Timer. The preamble of

claim 1 states: “A programmable light timer for implementing a timing pattern, the

programmable light timer comprising[.]” The MyTouchSmartT'"I In-Wall Digital Timer is a

programmable timer. The use described for the timer on the Jasco website is “replac[ing]

existing light switch.” Exhibit C, Features. Steps two and three of the setup description in Exhibit

EXHIBIT 1002 Page 10 of 399
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D, demonstrate setting the time and setting custom on and off times, and states that “[a]ll

programmed times will run simultaneously in a 24 hour day.” (Exhibit D).

 
The product also explicitly describes controlling lights in step 4, the manual override.

The product is, therefore, a programmable light timer, which implements user-input timing

patterns.

16. The first element of the claim is “an actuator on a user interface of the

programmable light timer enabling a selection of a time for the programmable light timer.” Step

2 of Exhibit B demonstrates using the actuators (the up and down arrows) to set the time.

 
The user interface is the set of control buttons and the display of the timer, as shown in

the picture accompanying step 2. The MyTouchSmartT'“ In-Wall Digital Timer therefore has an

actuator on the interface enabling selection of a time. These same actuators are used both to set

the clock time and to set the program times for the two available user programs.

EXHIBIT 1002 Page 11 of 399
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17. The second element of the claim is “a control circuit coupled to the actuator[.]”

The MyTouchSmartT'”I In-Wall Digital Timer contains circuitry which controls the display of the

clock and the time for programs, and which is connected to the actuators permitting the changing

of both clock time and program time. This circuitry meets the second element of the claim.

18. The third element of the claim is “a display coupled to the control circuit, wherein a

time selected by the actuator is provided on the display[.]” The MyTouchSmartT'”I In—Wall

Digital Timer includes an LCD display which shows the time selected by the actuator both for

clock time and for selected program times. The time selected by the actuator is provided on the

display both during setting of the clock and the programmed “my on” and “my off’ times.

19. The fourth element of the claim is “a first button on the user interface of the

programmable light timer, wherein the first button is programmable to have an on time[.]” The

“my on” time buttons are each programmable to have an on time.

20. The final element of the claim is “a second button on the user interface of the

programmable timer, wherein the second button is programmable to have an off time.” The “my

off’ buttons are each programmable to have an off time.

21. As each element of claim 1 is present in the MyTouchSmartT'”I In-Wall Digital

Timer, claim 1 of the ’ 122 is infringed by the MyTouchSmartT'”I In—Wall Digital Timer. All of the

Programmable Timers infringe this claim.

22. Claim 6 calls for “The programmable light timer of claim 1 further comprising a

third button having a pre-stored timing pattern.” The GE MyTouchSmartT'”I Indoor Plug-In

Digital Timer and the GE MyTouchSmartT'”I Indoor/Outdoor Plug-In Digital Timer each have

such a third button, including programs such as “evening” or “morning”. These two products

also infringe claim 6.

EXHIBIT 1002 Page 12 of 399
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23. Claim 7 calls for “The programmable timer of claim 1 further comprising a switch

enabling overriding the timing pattern implemented by the programmable light timer.” The ‘on’

switch on the MyTouchSmartT'"I In—Wall Digital Timer overrides the timing pattern. The

MyTouchSmartT'“ In—Wall Digital Timer infringes claim 7.

COUNT II

INFRINGEMENT OF THE ’122 PATENT BY THE PRE-STORED TIMERS

24. Cantigny hereby incorporates paragraphs 1-23 above by reference.

25. Jasco has also directly infringed and continues to directly infringe at least claims

8, 9, 10, 11, 12, 13, and 14 of the ’122 Patent through using, selling and/or importing the

Programmable Timers. Jasco offers the products for sale through their web site and other

distribution channels throughout the United States.

26. Claim 8 is an infringed claim. Claim 8 is infringed by the Pre-Stored Timers. The

exemplar of infringement is the GE MyTouchSmartT'”I Indoor Plug-In Digital Timer. The

preamble of claim 1 states: “A programmable light timer for implementing a timing pattern, the

programmable light timer comprising[.]” The GE MyTouchSmartT'”I Indoor Plug-In Digital

Timer is a programmable timer. Like the other Jasco products, the use for the timer is to control

lighting products. Step II of the setup description in Exhibit E, demonstrates selection and use of

pre-stored programs that “run individually or simultaneously” (Exhibit E).
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The product is, therefore, a programmable light timer for implementing a timing pattern.

27. The first element of the claim is “an actuator on a user interface of the

programmable light timer enabling a selection of a time for the programmable light timer.” Step

2 of Exhibit E demonstrates using the actuators (the up and down arrows) to set the time.

 
The user interface is the set of control buttons and the display of the timer, as shown in

the picture accompanying step 2. The GE MyTouchSmartT'”I Indoor Plug-In Digital Timer

therefore has an actuator on the interface enabling selection of a time. These same actuators are

used both to set the clock time and to set the program times for the user programs.

28. The second element of the claim is “a control circuit coupled to the actuator[.]”

The GE MyTouchSmartT'”I Indoor Plug-In Digital Timer contains circuitry which controls the

EXHIBIT 1002 Page 14 of 399
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display of the clock and the time for programs, and which is connected to the actuators

permitting the changing of both clock time and program time. This circuitry meets the second

element of the claim.

29. The third element of the claim is “a display coupled to the control circuit, wherein a

time selected by the actuator is provided on the display[.]” The GE MyTouchSmartT'“I Indoor

Plug-In Digital Timer includes an LCD display which shows the time selected by the actuator

both for clock time and for selected program times. The time selected by the actuator is provided

on the display both during setting of the clock and the programmed “my on” and “my off” times.

30. The fourth element of the claim is “a first button on the user interface of the

programmable light timer, the first button enabling the selection of a first pre-stored timing

pattem[.]” The “evening” button enables the selection of a preset schedule from 5 pm to

midnight.

31. The final element of the claim is “a second button on the user interface of the

programmable timer, the second button enabling the selection of a second pre-stored timing

pattern.” The “morning” button enables the selection of a preset schedule from 5 am to 8 am.

32. As each element of claim 8 is present in the GE MyTouchSmartT'”I Indoor Plug-In

Digital Timer, claim 8 of the ’122 is infringed by the GE MyTouchSmartT'"I Indoor Plug-In

Digital Timer. All of the Pre-Stored Timers infringe this claim.

33. Claim 9 calls for “The programmable light timer of claim 8 further comprising a

third button that is user-programmable.” Each of the Pre-Stored Timers which include the my on

time and my off time features also infringes this claim, as they have a third (and fourth) button

which is user-programmable. This includes the GE MyTouchSmartT'”I Indoor Plug-In Digital

Timer and the GE MyTouchSmartT'“I Indoor/Outdoor Plug-In Digital Timer.

EXHIBIT 1002 Page 15 of 399



EXHIBIT 1002 Page 16 of 399 

Case: 1:16~cv-€35?§4 Document if: 1 FiEed: Gfiiiflilfi Page ii) of l? PageiD #316

34. Claim 10 calls for “The programmable light timer of claim 9 wherein the third

button is programmable with a user-programmable on time.” Each of the GE MyTouchSmartT'”I

Indoor Plug-In Digital Timer and the GE MyTouchSmartT'”I Indoor/Outdoor Plug-In Digital

Timer has the my on time button, which is programmable with an on time. Each of the GE

MyTouchSmartTM Indoor Plug-In Digital Timer and the GE MyTouchSmartT'“I Indoor/Outdoor

Plug-In Digital Timer infringe claim 10.

35. Claim 11 calls for “The programmable light timer of claim 10 further comprising

a fourth button that is user programmable.” Each of the GE MyTouchSmartT'”I Indoor Plug-In

Digital Timer and the GE MyTouchSmartT'”I Indoor/Outdoor Plug-In Digital Timer have a fourth

button that is programmable, the my off time button, and infringe claim 11.

36. Claim 12 calls for “The programmable light timer of claim 11 wherein the fourth

button is programmable with a user programmable an off time.” The GE MyTouchSmartT'”I

Indoor Plug-In Digital Timer and the GE MyTouchSmartT'”I Indoor/Outdoor Plug-In Digital

Timer my off time button is so programmable, and they each infringe claim 12.

37. Claim 13 calls for “The programmable light timer of claim 8 wherein the actuator

enables an up or down operation for selecting a time used by the programmable light timer.” All

of the Pre-Stored Timers contain this feature, with both clock time and program times set using

the up and down arrow actuators in each product.

38. Claim 14 calls for “The programmable light timer of claim 8 further comprising a

switch enabling overriding the timing pattern implemented by the programmable light timer.”

Each of the the GE Digital Plug-In TouchSmartT'"I Timer, and the GE In-Wall TouchSmartT'“I

Digital Timer include this feature, with dedicated on and off buttons used to manually control the

device plugged into the timer.

10
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COUNT III

INFRINGEMENT OF THE ’373 PATENT BY THE WIRELESS TIMERS
 

39. Cantigny hereby incorporates paragraphs 1-38 above by reference.

40. Jasco and Avi-On have infringed and continue to infringe, both directly and

indirectly under 35 U.S.C. §§ 271(b) and 271(c) (inducement and contributory infringement), at

least claims 1, 4, 5, 6, 7, 8, 10, 11, 12, 13, and 14 of the ’373 Patent through using, selling,

offering to sell and/or importing the Wireless Timers and the Avi-On software. Jasco offers the

products for sale through their web site and other distribution channels throughout the United

States. Jasco expressly instructs the use of the Avi-On software with the Wireless Timers,

specifically including iOS or Android and Bluetooth capability. Avi-On also sells and offers the

Wireless Timers for sale through their web site, and provides the software and instructions for its

use for download, along with expressly instructing the use of iOS or Android devices with

Bluetooth capability for their control software. At least through service of this Complaint, Jasco

and Avi-On have knowledge of the ’373 Patent, and notice of the reasons for infringement.

41. Claim 1 is an infringed claim. The exemplar of infringement is the GE Plug-In

Smart Dimmer. The preamble of claim 1 states, “A programmable light timer for implementing a

timing pattern, the programmable light timer comprising[.]” The GE Plug-In Smart Dimmer is a

device to “wirelessly control lights from your smartphone or tablet,” and to “control, adjust

brightness and schedule table and floor lamps.” Exhibit F, Product Box for GE Plug-In Smart

Dimmer. It is programmable using the Avi-On software to load timing patterns into its memory,

via a Bluetooth connection from a Bluetooth device such as an Android product or iPhone. It

plugs into the wall and is a light timer between the wall circuit and the light, which is in turn

plugged into the socket on the side of the GE Plug-In Smart Dimmer.

ll
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..\.

 
42. The first element of claim 1 calls for “a memory storing at least one timing

pattern, the at least one timing pattern having one or more on/off settings for a time period[.]”

The GE Plug-In Smart Dimmer contains memory which stores the programs input from the Avi-

On software. This includes on and off times, as well as days of the week for which the pattern

should be enabled.

 
43. The second element of claim 1 calls for “a wireless communication circuit

configured to receive, using a wireless communication protocol, the at least one timing pattern

selected on a user interface of a wireless device having a corresponding wireless communication

circuit, the user interface enabling the selection of the at least one timing pattem[.]” The GE

Plug-In Smart Dimmer contains a Bluetooth communications circuit over which it receives the

12
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programming from the Avi-On wireless device, which may be used to select and send the

program (the timing pattern) to the GE Plug-In Smart Dimmer. Any allowed wireless device also

contains the Bluetooth circuit required to connect to the GE Plug-In Smart Dimmer. Both Jasco

and Avi-On specifically teach and encourage the use of iOs and Android products to be used

with the Avi-On software and the Wireless Timers.

44. The third element of claim 1 calls for “wherein the user interface is configured to

receive a security code enabling the downloading of the timing pattern to the memory using the

wireless communication protocol.” In the case of the Avi-On user interface, the Avi-On software

provides a login page, including a password. The password permits the downloading of timing

pattern to the GE Plug-In Smart Dimmer once it is claimed by a given user.

 
Other users may not download timing patterns to the device without the use of the proper login.

This is a security code enabling the downloading of the timing pattern.

45. As each element of claim 1 is present in the GE Plug-In Smart Dimmer, claim 1

of the ’373 Patent is infringed by the GE Plug-In Smart Dimmer. All of the Wireless Timers

infringe this claim.
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46. Claim 3 calls for “The programmable light timer of claim 1 wherein the user

interface enables the selection of dusk as an on time of the at least one timing pattern.” This is

permitted, as programs may be set to begin or end at sunrise or sunset.

 
Claim 3 is infringed by the Wireless Timers.

47. Claim 4 calls for “The programmable light timer of claim 1 wherein the

programmable light timer does not include a display.” None of the Wireless Timers include a

display. All of the Wireless Timers infringe claim 4.

48. The Wireless Timers permit the use of multiple schedules (up to 7) which may be

set to run on multiple days of the week, each of which may be separately determined by the user.

As such, the Wireless Times also infringe claim 5 which calls for “The programmable light timer

of claim 1 wherein the user interface enables the selection of a first on time and a first off time

for a first plurality of days of the week.”

49. Claim 6 calls for “The programmable light timer of claim 5 wherein the user

interface enables the selection of a second on time and a second off time for a second plurality of

days of the week.” Because the Wireless Timers permit up to seven schedules to run, each of

which may cover multiple days of the week, they infringe claim 6 as well.

14
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50. Claim 7 calls for “The programmable light timer of claim 1 wherein the user

interface enables an astronomic time for one of the on time or the off time.” As sunrise and

sunset may be used as any of start or end times in the Wireless Timers, they also infringe this

claim.

51. Claim 8 is an infringed claim. The exemplar of infringement is the GE Plug-In

Smart Dimmer. The preamble of claim 8 states, “A programmable light timer for implementing a

timing pattern, the programmable light timer comprising[.]” The GE Plug-In Smart Dimmer is a

device to “wirelessly control lights from your smartphone or tablet,” and to “control, adjust

brightness and schedule table and floor lamps.” Exhibit E, Product Box for GE Plug-In Smart

Dimmer. The GE Plug-In Smart Dimmer is programmable using the Avi-On software to load

timing patterns into its memory, via a Bluetooth connection from a Bluetooth device such as an

Android product or iPhone. It plugs into the wall and is a light timer between the wall circuit and

the light, which is in turn plugged into the socket on the side of the GE Plug-In Smart Dimmer.

52. The first element of claim 8 calls for “a memory storing at least one timing

pattern, the at least one timing pattern having one or more on/off settings for a time period[.]” As

described above, the GE Plug-In Smart Dimmer contains memory which stores the programs

input from the AVi-On software. This includes on and off times, as well as days of the week for

which the pattern should be enabled.

53. The second element of claim 8 calls for “a wireless communication circuit

coupled to receive the at least one timing pattern[.]” The GE Plug-In Smart Dimmer contains a

Bluetooth communications circuit which is coupled to the memory, and over which it receives

the programming from the Avi-On wireless device, which may be used to select and send the

program (the timing pattern) to the GE Plug-In Smart Dimmer.

15
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54. The third element of claim 8 calls for “a control circuit coupled to the wireless

communication circuit and enabling receiving the at least one timing pattern from a wireless

device, wherein the wireless device comprises a user interface configured to receive a security

code enabling the downloading of the timing pattern from the wireless device to the

programmable light timer.” As described above, the GE Plug-In Smart Dimmer receives

programs from the Avi-On software only once it has been claimed, and once the proper login is

entered. The control circuit in the GE Plug-In Smart Dimmer permits the downloading of timing

pattern to the GE Plug-In Smart Dimmer once it is claimed by a given user but precludes such

downloads if the improper login is used, as described above.

55. As each element of claim 8 is present in the GE Plug-In Smart Dimmer, claim 8

of the ’373 Patent is infringed by the GE Plug-In Smart Dimmer. All of the Wireless Timers

infringe this claim.

56. Claims 10, 11, 12, 13 and 14 are also infringed by the Wireless Timers, as

described above in paragraphs 46 and 48-50.

57. Additional products may infringe additional claims of the Cantigny Patents or

additional patents owned by Cantigny and be determined during discovery in this case. Cantigny

reserves the right to amend the pleadings to state additional claims for infringement.

PRAYER FOR RELIEF
 

WHEREFORE, Plaintiff Cantigny asks this Court to enter judgment against Jasco

Products, LLC and Avi-On Labs, Inc. and against their respective subsidiaries, affiliates, agents,

servants, employees and all persons in active concert or participation with it, granting the

following relief:

16
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A. An award of damages adequate to compensate Cantigny for the infringement that

has occurred, together with prejudgment interest from the date infringement

began and statutory costs;

B. An award to Cantigny of all remedies available under 35 U.S.C. § 284;

C. An award to Cantigny of all remedies available under 35 U.S.C. § 285;

D. A permanent injunction prohibiting further infringement, inducement and

contributory infringement of the Cantigny Patents; and,

E. Such other and further relief as this Court or a jury may deem proper and just.

JURY DEMAND

Cantigny demands a trial by jury on all issues so triable.

Dated: June 2, 2016

Cantigny Lighting Control, LLC

By: /s/ William W. Flachsbart
William W. Flachsbart

Robert P. Greenspoon

FLACHSBART & GREENSPOON, LLC

333 North Michigan Avenue, Ste 2700

Chicago, IL 60601
T: 312-551-9500

F: 312-551-9501

 

Attorneys for Plaintiff

Cantigny Lighting Control, LLC

17

EXHIBIT 1002 Page 23 of 399



EXHIBIT 1002 Page 24 of 399 

Cage: 1:16~CV-€35?Q4 Beaumem #: 1~1 Fiied: fifiifiZilfi P5193 l a? 32 Page:[) #:18

Exhibit A

EXHIBIT 1002 Page 24 of 399



EXHIBIT 1002 Page 25 of 399 

112)

(54)

(71)

(72 i)

(*1

(21)

(22)

(65)

(62}

(53)

(56)

Case: 1:1t3~cv-05?04 Document 535: “llllllllllllllmlfi mfifilfi lfillfi

United States Patent

King

PROGRAMIVIABLE LIGHT TIMER AND A
METHOD OF IMPLICEVIENTING A
PROGAM‘EVIABLE LIGHT TIMER

Appliczutt: Cantigny Lighting Control. LLC.
Wheaten. IL (US)

Inventor: John Joseph King. Wheaten. IL (US)

Notice: Subject to any disclaimer, the term oftltis
patent is extended or adjusted under 35
U.S.C. 154(1)) by 0 days.

App]. No.: 14/944,302

Filed: Nov. 18. 2015

Prior Publication Data

US 2016/0081170 A1 Mar, 17. 2016

Related US. Application Data

Division of application No. 14/060724. tiled on Oct.
30. 2013, now Pat. No, 9.226.373.

Int. Cl.
H053 37/02

[1.8. CI.

CPC .................................. [1058 37/028! (2013.01)
Field of Classification Search
CPC ................................................... 11058 37/0281

USPC .................................................. 315/292. 360
See application file for complete search history.

(2006.01 )

References Cited

US. PA'l‘ENT DOCUMENTS

4.349.748 A 9/1982 Goldstein ct 31.
4.521.843 A 6/1985 Pczzolo et a].
5.046.157 A 9/ 1991 Smith et a1.
5.160.853 A 11/1992 Simon et :11.

 
 

 
   

 11111111101111111
US00932012282

US 9,320,122 B2

Apr. 19, 2016

{10) Patent N0.:

(45) Date of Patent:

 

5.191.265 A 3/1993 D’Aleo et at.
5.442.177 A 8/1995 Boulos et 01.
5.586.048 A 12/1996 Cowley
5.793.125 A 8/1998 Tamg
5.831.391 A 1 1/1998 'Macl‘x’ay
5.867.099 A 2/1999 Kceter
5.949.200 A 9/1999 Ference et al.
5.962.989 A 10.11999 Baker
5.990.471 A 11/1999 VVatanable
6.120.165 A 9/2000 Shalvi
6.121.889 A 9/2000 .Tanda et‘ at.
6.169.377 Bl "‘ 152001. Btydc ................ H0513 37/076;

3151-92
6.388.399 Bl 5/2002 lickel et a1.
6.658.303 B2 12/2003 Hatemala et a1.
11500.68? S /2005 Morrison ct a].
6.888.323 B1 .,/2005 Null et at.
6.943.296 Bl 9/2005 Perrclla et :11.

(Continual)

OTHER PUBLICATIONS

Inteimatic ST01 Series Timer User Manual. published Jul. 1. 2009.

(Continued)

Primary Examiner Don Le

(57) ABSTRACT

A programmable light timer for implementing a timing pat—
tern is described. The programmable light timer comprises an
actuator on a user interface 0 1‘ the progrzuumable 1i ghl timer
enabling a selection of a time for the programmable light
timer; '0 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 ol'thc programmable light timer. wherein the first
button is progmnnnable to have an on time; and a second
button on the user interface ot’tlie progmmmable light timer,
wherein the second button is programmable to have an 011'
time. A method of implementing a timing pattern on a pro—
grammable light timer is also described,

20 Claims, 18 Drawing Sheets

 

  
  
       
 

  
     

102
———————— /

t '0 AM 306“‘“ 308

l L. 'LJ Li ““011mm 1, 2/112 timing Pattern-13
310

[T l? [Yfiwzot
4 5 6 202

E 7 l: l 9 f“
.5. .9. .5.

Fixed A3150 DST 89850 4504

6061+ [:1 ”—l‘: ”3 ~\60:INSTRUCTIONS “106
1: *** TO CLEAR

2-. ENTER TtME s . t M3; ENTER DATE 5: WJ4: ENTER ZtPCODE 0
5: ENTER PATTERN #
51 ##1## NE ATTERN #

EXHIBIT 1002 Page 25 of 399



EXHIBIT 1002 Page 26 of 399 

Case: 1:16~CV-05?04 Document #1: 1~1 Filed: 06/02/15 Page 3 0132 PageiD #320

US 9,320,122 B2

 
 

Page 2

(5.6) References Cited EDIE/0181935 Al 7/2012 Velazquez
2012/0194102 Al 8/2012 King

us. RXI‘EN'I‘ DOCUMENTS 2013/0033137 A1 /2013 Brown et a1.
20130043788 A1 2/2013 O’Brien

6.958.584 32 10/2005 Nakamura et :1]. 3838531423 ii 3533 Ebiharaetat(965.301 132 11/2005 11.11 ~ '/ JD 5 f ’ asusa
$255596 132 3.3007 films 2014/0064260 A1 3.12014 Mastenbrook et :11.

2212,2331: 3311111131: :11 1:131: R.
$335324 132 7/700: £1,111,183;13' 20l4/0117S71 .11 5/2014 Swatsky etal.
7:436’133 Bi 105003 m ' 20140139137 A1 .2014 Reckeretal.
7575:2170 Bl 3/2009 Pyrros 2014/0167621 A1 6/2014 Trottet a1.

7.579.717 132* 3.2009 Blair .................. 1105133710231. 3311333333 3 338%: anemia307/141 ~ «a I» =' w» ' anger ~

7,627,313 BE 13/2009 Aret'z. et a1. ’ 2014/0265836 Al 9/2014 Nourbakhsh etal.
7,628,643 Bl 12/2009 Pyrros 2014/0270237 A1 9112014 Wang 61' al.
7.063325 B2 2/2010 McDonough et :11. 3014073893 A1 91/2014 :‘ifiurbakhsh
22:31:: :2 3331:; 1111312113211 12/211: 1:12:12/, ,i.. 12 _’ far it . e / ~ "~ 2" M34 1 -
7.694,005 32 4:20“) Reckaihp et 31‘ 2014/0368l15 A1 12/2014 Anduel :11.
7.774543 32 31/3010 h’lajewskiet a]. 2015/00.“:54137 Al 2/2015 l’anopoulos etal.
7,852,234 131 12/2010 Borenstein el al. 20150001546 N 312015 Stack er a1.
7.859.136 112 122010 1311110211. J . .
7.863.829 1‘12 1/2011 Sayers et a1. UIHLRI’UBUCAHUNS
8.050145 132 11/2011 O‘lrovsk 1-21.
$054,175 B2 1 1/2011 K210 et all. 6 GE 7 Day Digital Timer User Instructions, published Jul. 30, 2010.
8068.014 Bl 11/201 1 Steiner et a1. GE Smart Digital Timer, published Jul. 2010.
8.084.700 Bl * 12/201 1. h‘lassaro .................. HOIH 3/26 GE Digital Time Switch. published Nov. 24. 2009.

_ f . 100/38 R 31113111.men/3112010 Smanhome. published Aug. 27. 2008.
$112,011“, 33 0,2013 3W“ 31110111137 902.11 Wireless rams. published Jan. 2000.
3.223.505 B~ 7/201— Baal/“an Ct ‘11- Schlage LiNK 1112200 Light Module User Manual, published Mar.8.242,7 14 B2 8/2012 Weighunan et‘ a1., n 2009.
S,’478’450 B3 [/2013 Lu et al. lntermatic Model E1600 Self-AdjsutingVVall Switch Timer. Installa-
8,489,715 Bl. 7/20l3 Averbuch et a1. . . up ‘1 ‘ _. 11' 'h d l l 20 1
$508,148 Bl 8/2013 Carley at 111. tron ant .«se1 nstnietions,p11115 e. ‘.“' '0). .. A
3.513391 32 8/2013 llsieh (0:. Wireless Lighting (.ontrol 43631 keypad (.onh‘oller User
355317134 BE 9/2013 Johnston Manual, published Apr. 2010.
8,583,363 B; 11/2013 llofiberg er a1. Grasslin 'l‘alento Plus Product Catalogue. published Apr. 1, 2008.
8.610.305 132 12/2013 Sarid et a1. Aube Technologies T1033 Installation and Instruction Guide, Pro-

Q,226,373 82 12/2015 King grammable Wall Switch, published Nov. 30, 2006.
20040260853 Al 12/2004 (Lho GE Z-Wave \Vireless Controls 456037Florescent and Appliance
2005/0242753 Al 11/2005 Morrison e1, 31. Module. published Apr. 1‘, 20“}
300650012313 Al [(2006, l}le Jr. at 31' 'l‘alento Dialog Switching Program User Manual. published Nov. 25.,
2006100122317 Al 1/2006 (,hiu et. al. 2000.200190038499 Al 2/2006 ’eh

2006/0125324 A l 6/2006 L31 Lui Gil}. Outdoor Timer U ser Manual. published Nov. 2.4. 2009.
70060239123 Al 10/2006 Chen Diehl (:OlltTOlS User 0131111211, pllblifiht‘d Apr. 3002.
2006/0250745 A 1 1 1/2006 Butler et a1. Hydrofarm Digital Grounded 7 Day Timer User Manual, published
2007/0109763 Al 5/2007 woiret 21. Sen 2009/
200750109781 A1 5/2007 Chiu Honeywell RPLS 740A User Manual, published May 17, 2010.
200’7/0183270 Al 8/2007 Sakamoto et a]. Heath/Zenith Motion Sensor Light Control Model 31.6408, pub—
2007/0206375 A .1 9/2007 lliepgras e1 211. lished 2004.
20080001551 A1 1/2003 Abbondanzw ct a1. Honeywell RPLS540A/RPT..SS41A UserGuide. published May 17.
2003-0229125 A1 9/2003 1,111 at 21. 2010.

30030232810 A1 9/3008 L” e" 21, Leviton Indoor Plug—In Timer. 131(93194—10—00—251. published 2010.2003/0258644 A1 10/2008 Altonen et a1.
2008/ 265685 A1 10/2008 Blair et :11.

2008-0309253 A1 12/2008 Guanrong et al.

Tork Digtial Tune Switch Instruction Manual DMZZOO BP. pub-
lished Mar. 27. 2007.

3009;012:2571 A .1 5,1200?) Simmons et al, Turk Digital Lighting Control Instruction Manual. 13117400131). pub~
20090190443 Al 7/2009 1111121 e1 :11. “Shed Jun 1. 200? _
200950225311 A) 9/2009 Albert. et. 31. A'ube T1062 User Manual, published Jul. 4, 2008.
2009-0273243 A1 1 1/2009 Blair et al. Sylvania SA 170 User Manual. published Aug. 17. 2005.
2010/0025210 Al * 2/2010 Simard ................ GtHC 23/347 lntermatic SSS User Manual. published Apr. 20, 2009.

200/33 R lnteimatic HAO”: h/laster Controller User Manual, published 2007.
30105002521? Al 3/2010 315113111 Cl 311 lntermalic SSS User Manual. published Sep. 13, 2002.
301010043203 Al 2/3010 Bergman 01' 31/ lntennatic EROOC User Manual, published Aug. 3, 200-4.

 

20.10/0052487 A1 11/2010 Stein g . - 1' 1 z .2 u . 1).r . / . . 7 . ywwlite [bl 100 Lsu Manual. published 2010.
201000521394 A! 3’20“) 3‘6”” e‘ 3“ Nestek'rnoz DBH User Manual. published 2010.201030176744 Al 7/2010 Lee er a1. _ .- , r .
2010/0244706 A1 [/2010 Steiner et a1. Leulon KM 1240le Lser Manual. published 2010.

 
2010/0771802 Al 10/2010 Recher 1133711011 Iii-Wall Timer .VPT20 User Manual. published 2010.
2010/ @5454 Al 11/2010 Reed NleGhN programming soltwru‘e, published 2004
201 10013443 Al 1/201 1 h’leichear, 111 et. :11. Imemmfic P3790000 Help Slipporh published 2013
201110101868 A 1 5/201 1 Weiss Belkin Weh/lo Support-----Setting Up WeMo, published 201.1.
2.01 10285292 Al 11/201 1 Mollnow et‘ 31. Belkjn WeMo Suppor1~~~~How to create or edit Rules for WeMo using
201 1/03 16453 Al 12/201 1 Ewing a mobile device. published 2013.
2012/0025960 A1 2/2012 King GE SunSmart Digital Timer published 2010.
20l2/0091902 Al 4/2012 Radermacher Leviton Product Data Wireless Infrared Occupancy Sensors, pub-
201210139417 Al 6/2012 Mironiehev et a1. lished 2008.

EXHIBIT 1002 Page 26 of 399



EXHIBIT 1002 Page 27 of 399 

Cage: 1:16~CV-05?Q4 Deeumeut #: 1~1 Filed: fifiifiZilfi Page 4 at 32 Page:[) #323.

US 9,320,122 B2
Page 3

(56) [{eferenccs Cited Woods 2500 Timex: publisher] 2007.
Woods Timer Model 50043., published 2007.

OTHER PUBLICATIONS Guide to Obelisk Top2 Sofiwaxe V3.6 published 2012.
Defiant Timer Model 49820 User Manual, published 2013.

Sylvania Model SASS, published 3010. GE Wall Box Time Switch Insmictions, Model 15303. Jan. 2013.
Setting up Zigbee Elhemet Gateway, published. Dec. 17" 2008. Defiant Timer item l001—524-883 Use and Cate Guide Push Button
US Cellular LG Wine, published Dec-r l2, 2008. (‘Jotmtdown Timer, JUL 5, 20M.
’llieben New Products [012008, published 2008. Woods Timer Model 50000 24-hour Indoor Mechanical Timer Z—C,
Theben Selekta. published 2008. Aug. 15, 2013‘
“Foods TMl6R Series Timers, published Sep. 6. 2007,
Woods 'l‘M29HR Timer, published Sep. 6, 2007. * Cited by examiner

EXHIBIT 1002 Page 27 of 399



EXHIBIT 1002 Page 28 of 399 

Case: 1:1fi-cv-G5?94 Dasumem #: 3:1 Fiied: BEiQZilfi Page 5 a? 32 PageiD #:22

US. Patent Apr. 19, 2016 Sheet 1 of 18 US 9,320,122 B2

102 £02

104 « ' 202

INSTRUCTIONS
1: *>I<* TO CLEAR

2: ENTER TIME #

3: ENTER DATE # :04
4: ENTER ZIPCODE #

5. ENTER PATTERN #

   
 

 

TIMER 109

   
 
   

 

 I :II—II—I PM

II_ I_II_IomI
October 12013

,306 "I M; _M __|2:” '
11min Pam-xxx. 

 
 

TImIng”anew: 13

'I 06

 

 

 
 

INSTRUCTIONS
’I: #6 >Ic >2: TO CLEAR

2: ENTER TIME 1?

3: ENTER DATE #
4: ENTER ZIPCODE it

5: ENTER PATTERN #

{6: W NEW‘PATTERN #

FIG. 3 FIG. 4 FIG. 5

 
 

TIMER \109

 
I04

  
EXHIBIT 1002 Page 28 of 399



EXHIBIT 1002 Page 29 of 399 

Cage: 1:16~CV-€35?Q4 Beaumem #: 1~1 Fiied: fifiifiZilfi P5293 8 a? 32 Page:[) #323

US. Patent Apr. 19, 2016 Sheet 2 of 18 US 9,320,122 132

 
g {NSTRUCTEONS
:1: *>I<* TO CLEAR

3 2: ENTER TIME #
3: ENTER DATE #
4: ENTER ZEPCODE #

5: ENTER PATTERN #6
6:### NE 'ATTERN #

 
102 

 
- 202
,2

 
FIG. 8

Input Voltags [#4008 200? 

October 1, 2013 szing Patternfla

M 0ND FIG. 10

 
EXHIBIT 1002 Page 29 of 399



EXHIBIT 1002 Page 30 of 399 

Cage: 1:16~CV-€35?Q4 13133111118111 1%: 1~1 Fiied: 0611021115 P5193 "i (31‘ 32 Page:[) #3251

  

  

  
  

 

  
 

US. Patent Apr. 19, 2016 Sheet 3 0118 US 9,320,122 132

Input Voltage 104

10432 i016 "' Wireless 102
\“N ‘ ............................ . 1 2 ,

103 1., 3.030 Iranscener
I Backup
M; Energy 1 006

1036 EL 1033? Supply
:GED .1022

fi' 102:; 302
s w 1002 -- -- --11028 I 1 “1" 11 IA“

”-"-~"--"’“”
g Portion Camber: 20:3 11:7:an Panemt'ia
3 * FIG. 1 1

__ {END

1 104
1 102

3 06 1 08 1 12 r”

MixerNCO ' .............. Data 
Data

i’acific Mountain Central Eastern

  
FIG. 13

EXHIBIT 1002 Page 30 of 399



EXHIBIT 1002 Page 31 of 399 

Cage: 1:16~CV-€35?Q4 Beaumem #: 1~1 Fiied: fifiifiZilfi P5293 8 (3‘? 32 Page:[) #325

US. Patent Apr. 19, 2016 Sheet4of18 US 9,320,122 132

i402 1404 1406 1408 1410 1:102 [1304 1406 1498 1410 i502

  
 

H w / {J

1430221 100513# 60189# '  
**-‘1‘=

*9” $1430? 100513# 60189;? 223%?

F:|(3. 141

 

DST PeriOd

Start Date

SEP 15

SEP 15

SEP 15

SEP 15

SEP 15

SEP 15

SE? 15

SEP 15

SE? 30

SE? 30

SE? 30

SELF 30

OCT I5

DC!" 15

OCT” 15

OCT 15

  
Zipcode

00501

00562

02% 69

60068

60189

{30189

90210

95i24

DST Period

End Date

APR 1

APR 1

APR 1

APR 1

APR. 15

APR 15

AFR 15

APR 15

APR 1

APR 1

APR 1

APR 'i

APR 1

APR 1

APR 1

APR 1

DST Fall Back DST Spring Forwetré

Time Change
Last Sun in. DC}?

Last Sun in OCT

First Sun in NOV

First Sun in Nov

Last Sun in OCT

Last Sun in OCT

First Sun in NOV

First Sun in Nov

Last Sun in OCT

Last Sun in OCT

First Sun in NOV

First Sun in Nov

Last Sun in OCT

Last Sun in OCT

First Sun in NOV

First Sun in NOV

Region

 

Tim: Change
First Sim in MAR

2nd Sun in MA R

First Sun in MAR

2nd Sun in MAR

First~ Sun in MAR.

2m! Sun in MAR

First Sun in MAR

2nd Sun in MAR

First Sun in MAR

2nd Sun in MAR

Fimjt Sun in MAR

2nd Sun in MAR

First Sun in MAR

2nd Sun in MAR

First Sun in MAR

2nd Sun in MAR

 
EXHIBIT 1002 Page 31 of 399

DST Code

F:|C3. 1E)



EXHIBIT 1002 Page 32 of 399 

Cage: 1:16~CV-05?04 Beaumem #: 1~1 Fiied: 06i02i15 P5193 0 a? 32 Page:[) #326

US. Patent Apr. 19, 2016 Sheet 5 of 18 US 9,320,122 B2

- On Time Off Time
1:00 AM
5:00 AM
6:00 AM
7:00 AM

4:00 PM
4:00 PM
4:00 PM
4:00 PM

5:00 PM

5:00 PM
5:00 PMFixedTimeYam—round
6:00 PM

1:00 AM
5:00 AM

5:00 AM

7:00 AM

 
Standard Time (Long Daylight i~ii‘3_)—()nf0ff§ DST (Short Daylight Hoursj~0m0ff

4:00 I’M/1:00 AM
4:00 PMx'SIOO AM
4:00 I’M/6:00 AM
4:00 PM/7:00 AM.

Standard/DST 5:00 PMx’i :00 AM
5:00 Fifi/5:00 AM

5:00 PMK_6:00 AM

8:00 I’M/7:00 AM

- Spring Oil/Off Summer Oil/Off

7:00 I’M/1:00 AM
7:00 PM/S :00 AM
?:00 PMX6:00 A101
7:00 PM/7:00 ARI

8:00 PM/S :00 AM
8:00 Phi/6:00 AM
8:00 FIVE/7:00 AM

0:00 ‘f’Mz’'7100 AM

Fa! 1 (Tmeff

4:00 PM/i :00 AM
4:00 I’M/5:00 AM

4:00 I’M/6:00 AM
4:00 I’M/7:00 AM

7:00 PM/St00 AM
7:00 I’M/6:00 AM

7:00 I’M/7:00 AM

4Seasons

7:00 PMI'1100 AM
7:00 P0175200 AM

7:00 Phi/6:00 AM
7:00 I’M/7:00 AM

8:00 Phi/5:00 AM
8:00 PM/6IOO AM

8:00 I’M/7:00 AM

5:00 ’PM/E :00 AM
5:00 PM;’5:00 AM

5:00PIVL’6100 AM
5:00 PM2’7:00 AM

4:00 PME'I :00 AM
4:00 PMXSIOO AM

4:00 ?Mx’6:00 AM
4:00 Phi/7:00 AM

8:00 PM/7:00 AM 9:00 Phi/7:00 AM

On TimeXOtfset

Agti‘onomic Dusk” 1hr

A stranomic Dusk/none
Astronomic Dusk/+0.5 hrs

Aslronomis: Dusk/+1.5 hrs

4:00 PMEN one
4:00 PMrNone
4:00 Ps‘v‘i.:"N0ne

.AStronomic
4:00 PMfNone

 O {T Time/0036!.

Astronomic Dawnf~1 hr
Astronomic Dawn-None

5:00 AM/N/A
6:00 AM/N/A

Astmnumic Da‘wnlNonB
Astronomic Dawn/~05 hrs

Astronom ic. Daw 11/— l ,0 hrs

Astronomic Dawn/~20 hrs

EXHIBIT 1002 Page 32 of 399



EXHIBIT 1002 Page 33 of 399 

Case: lzlfi—ev—Ofimd Deeument #: L1 Fiied: 06i02i16 Page 10 9f 32 Pageifi #:2?‘

US. Patent

Region 
 

 

NC

SP

 
   

 

 

 

 

Apr. 19, 2016

Time Period of Date

F110 Year

Standard Time 7: 30 PM 5:30 AM

Daylight Savings Time 6:30 PM 7:00 AM

Spring 7:30 PM 6:00 AM
Summer 8:00 PM 5:30 AM

Fail 6:30 PM 6:30 AM

Winter 5 :00 PM 7:00 AM

January 5:30 PM 7: 15 AM

February 4.45 PW! 7210 {KM

December 5 :40 PM 6:55 AM

January 3, 2013 5:30 PM 7:15 AM

January '2, 2013 533} PM 7:14 AM

January 3, ‘30} 3 5:33 PM 7;} 1 AM

December 31, 20.13

FuII Year
Standard Time

Daylight Savings Time

Spring

Fa i1

“/3 nter

January

February

 

December 6:

January 1*, 2013 5:25 PM ms AM

January 2, 2013 5:26 PM % r- r 7 AM

January 3. 2033 5:28 PM 7 34 AM

December 32. 2013 5:34 PM 6:54AM

Sheet 6 of 18

Average Dusk Time

7:00 PM

 :’ . a 6:49 AM.

:55 PM 6:03 AM

:25 PM 5:33 AM

5:25 PM 3504 AM

:25 PM 6:03 AM

55 PM 5:33 AM

:25 PM (3:33 AM

:55 PM, 2:03 AM

:25 PM ’21? AM.

'40 PM '3: 33. AM

5

6
7
6

7

Summer 7: .

6

4

5

4

5:35 PM

US 9,320,122 B2

  Average. Dawn Time

6:00 AM

 
 
 
 

 
 

 
   

 

 
 

 
 
 

 
 

 
 

 
 

 
 

  

  
 

 

 
 
 
 

 
 

 
 

 

 

 
 

................W~___A.W“.‘uuww~~~~~~~~~~~~~~~~

Fuji Year

Standard Time 7 3_6 PM 5:36 AM

33110.“); 3, 2013 3:39 P00. 7: 16.10.04

December 31, 2013 6:54AM

 
 
 

 
 6:05 AM

 

 
 

FIG. 18

EXHIBIT 1002 Page 33 of 399



EXHIBIT 1002 Page 34 of 399 

  
   

2B2u

0,ON0E

Mboom3,RE3. _3&2U$83>02mm2m2ENmm505.E;2$32may3SEA8MA3.23.xx:cm2..“,2m8Sam2ZS.omE4:t.....a.....mmAmenm~22m:2m:3Nmmmm3?N58Mzfi.HE:

2“\K.Vfl.\um. iiiiiiimu,mzmmmmmmwf$22344/r.ma,\mL
pA

flow
>A

t./mSB@x.t..Aameowj,P38WVSowS.SowmwfimummmammEfinmama“wimmmmmEmmaHamMWEwwmfiwmflwmmmméfizmfifi@me
EXHIBIT 1002 Page 34 of 399



EXHIBIT 1002 Page 35 of 399 

Case: lzlfi—cv—Ofimd Dacument #: L1 Fiied: 86i€32i16 Page 12 (If 32 Pageifi #:ZQ

US. Patent Apr. 19, 2016 Sheet s 0118 US 9,320,122 132

SECURITY CODE 12 PM

HOUR: ’I AM

IAM
PM

I ONIOFF 
MINUTE 2 AM

FIG. 22

SECURITY CODE I AM

HOUR:2AM

MINUTE 3 AM

SECURITY CODE 9 PM

HOUR: 10 PM

MINUTE 11 PM

FIG. 23 FIG. 24

  
 

 

 
 

 

FIG. 25 FIG. 26

MgfiT—H: JicN MgfiT—HZSEPOCT

DAY File. 27 DAY Nile. 28
52:: 519 301:? 21

YEAR :16. 29 YEAR stlG- 350

EXHIBIT 1002 Page 35 of 399



EXHIBIT 1002 Page 36 of 399 

Case: lzlfi—cv—Ofimd Dacument #: 3H. Fiied: {361’021'16 Page 13 9f 32 Pageifi #:30

US. Patent Apr. 19, 2016 Sheet 9 0118 US 9,320,122 132

DAY 200’?

YEAR: 200?

200?

YEAR: 201? 
YEAR 202?

FIG. 32

YEAR 2012

YEAR: 2013

REGION 2014

YEAR: 2010

REGION 2011

FIG. 33 FIG. 34

  
 

YEAR SP YEAR

REGION: NE REGION. NEC
PATTERN CE PATTERN CC

FIG. 35 FIG. 36

 
REGION

PATTERN: 1

DST 2

REGION

PATTERN: 13

DST 14

FIG. 37 FIG. 38

  
 

PATTERN 941 PATTERN 902

DST: 900 DST. 903

SECURITY 901 SECURITY 904

FIG. 39 FIG. 40

 

EXHIBIT 1002 Page 36 of 399



EXHIBIT 1002 Page 37 of 399 

Case: lzlfi—cv—Ofimd Dacument #: L1 Fiied: {361’321'16 Page 14 9f 32 Pageifi #:31

US. Patent Apr. 19, 2016 Sheet 10 of 18 US 9,320,122 132

 

DST DST 012

SECURITY:OOO SECURITY:OI3

 

 
  

 

 

  
    

FIG. 41 FIG. 42

I l I I I l
i

w» *“ PM

I I I'I IONIOFF
October 9, 2013 Timing Pattern213

FIG. 43

FIELD DATA

Timc 10:24 PM

Date {Ember 24, 2013

Region ‘

Timing Pattern
DST Code

Security Code

 

 
4502\- Securin Code

Tmlc

Date

Region

Timing Pattern

DST Code

 
4504\ BBC] EDD BEIGE]

[JOE] [TIDE] DUDE

EDD HIDE} DUDE

DUE] DDCI DUE]
DUI] [:I IZIIIICI

    
EXHIBIT 1002 Page 37 of 399



EXHIBIT 1002 Page 38 of 399 

Case: lzlfi—cv—Ofimd Dacument #: L1 Fiied: 06i€32i16 Page 15 9f 32 Pageifi #:32

US. Patent

4502

Fixed Button Settings

I:I
Weekdays

0114111116

Off—Time.

Weekends

(In—Time

OfflTime
[:3

_I Next I
 

DDDDDDDDDD

DDUUUDDQDD

DDDDDDDDDCE

DDDDDDDDD

DDDC::3DDU

 
 

4504

4502

 

 

 
 
 

 

DST Button Settings

Standard Time

On~Time

Off—Time

DST
Uri—Time

O ffJTime

 

 

 
 

 

 
  

 

   

:spr.19,2016

, 4602
4604

. 4606

4608

¥:»4508

I>4506

FICB.‘46

BDUDBDUEDD >%m

DEBUDDBBDD '

CIDEEJEIDEIIZJEIEJ I

DDDDEDBDD $24506

\BDD/w :1ij ,,
f,

4504 FIG. 48

SheetlloflS

4502

Astronomic Button Settings

Dusk

Astro + Offset _

Dawn

Astm + Offset

DDDDDDDDDU

DBBEDDDUUU

DUBUDDUDDCJ

DDDUEDDDD

DUB """"""""""" BUD

 

  

4504

 

    
 

DDDUDDDUUU

DDUUDDDDDD

DDDUDDDDDE]

DDDDDDDDD

DUDC::JDDD

  
 

H

 
FIG.

 
 

4504

US 9,320,122 B2

4702

4704

:j~4508

>~4506

47

FIG. 49

EXHIBIT 1002 Page 38 of 399



EXHIBIT 1002 Page 39 of 399 

US 9,320,122 B2Sheet 12 of 18Apr. 19, 2016US. Patent

33m$26SEN.2<w$20$22.§<:2mgEn:SENSim

 
.ummn<mztaxomm2mm.omOE4 wa.<2.0m<m,5§<x

xxxxxx.....m.........................x.2.i..-....-..!..;.;-..2.2,..-mi..-xxxxxxxxxxxxxxxxxx

xxxxx xswasxaKt;11s:;c:;‘sxxsx1xxs11sxxx

x

xxxx

mmfl...mmmmmammMbmmmamamfimmfio”flagHQanEmEmquwmmmmifismfiw”mmme
“20;.SimElmEn:2&wSam

EXHIBIT 1002 Page 39 of 399



EXHIBIT 1002 Page 40 of 399 

US 9,320,122 B2Sheet 13 of 18Apr. 19, 2016US. Patent

.omwg<mctmwxumm=mmrm0E*ug.Q4Om<m.w< 
 

Emucfiwwmfl...mmmmmammMbmummamamfimmfio”flagHQanEmEmquwmmmmifismfiw”mmmw
32m326§<w§<m$25529‘SE:EaNrEn:SENSim2&9»_Eng35o35mSEwEmm

EXHIBIT 1002 Page 40 of 399



EXHIBIT 1002 Page 41 of 399 

US 9,320,122 B2Sheet 14 of 18Apr. 19, 2016US. Patent

 
umwéqmczqmmm.0_n_‘.

muziaw.szaw
 

\\\\\\\\.....\\

 

 mmfl...mmmmmammMbmmmamamfimmfio”flagHQanEmEmquwmmmmifismfiw”mmmw
k

 

EXHIBIT 1002 Page 41 of 399



EXHIBIT 1002 Page 42 of 399 

Case: lzlfi—cv—Ofimd Dacument #: L1 Fiied: 86i€32i16 Page 19 9f 32 Pageifi #:35

US. Patent Apr. 19, 2016 Sheet 15 of 18 US 9,320,122 132

5302
\__ ESTABLISH A PLURALITY OF TIMING

\ PATTERNS

V
ASSIGN A UNIQUE TIMING PATTERN CODE

FOR EACH TIMING PATTERN OF THE
PLURALTTY OF TIMING PATTERNS

STORE THE TIMING PATTERNS AND
CORRESPONDING TIMING PATTERN CODES

TN A MEMORY OF THE TIMER

DEFINE GEOGRAPHIC REGIONS WHERE
THE TIMERS WILL BE USED
 
 

DEFINE TIME PE IODS FOR WHICH
AVERAGE DUSK AND DAWN TIMES MAY BE

USED

  

   

  
  
  

 

  
  

  
   

 
 

 

5311 STORE AVERAGE DUSK AND DAWN TIMERS
\a ASSOCIATED WITH THE TIME PERIODS AND

I GEOGRAPHIC REGIONS IN A MEMORY OF
THE TIMER

5314 STORE, BY REGION, DST DATA RELATED TO
“SPRING FORWARD" AND “FALL BACK"

DATES AND DESIRED DATES FOR APPLYING
A DST TIMING PATTERN IN A MEMORY OF

THE TIMER

 

  

  
 

IS AN '
NPUT RECEIVED AT ‘
USER INTERFACE OF

THE TIMER?

5218
 

 
 

   

  

STORE DATA ASSOCIATED WITH AN
OPERATIONAL FIELD IN A MEMORY OF THE

VVy7W.....................W.....,..........W........

  HAS A
TIME OUT BEEN

REACHED OR A STORE

\ INDICATION
ECEIVED

EXHIBIT 1002 Page 42 of 399



EXHIBIT 1002 Page 43 of 399 

Case: lilE—CV—GSTQiI armament #: L1 Fiied: 86i€32i16 Page 28 CT 32 Pageifi #:3?‘

US. Patent Apr. 19, 2016 Sheet 16 of 18 US 9,320,122 132

549,: CLEAR THE TIMING PATTERN IF
- NECESSARY 0R DESIRED BY SELECTING A

FIRST PREDETERMINED KEYPAD
SEQUENCE

\L ENTER THE CURRENT TIME FOLLOWED BY
A KEY OR KEYPAD SEQUENCE TO ENTER

THE DATA

540‘s ENTER THE CURRENT DATE FOLLOWED BY
\. THE KEY OR KEYPAD SEQUENCE TO ENTER

THE DATA

5408

 
 

ENTER A TIMING PATTERN CODE
FOLLOWED BY THE KEY OR KEYPAD

SEQUENCE TO ENTER THE DATA

541? OPTIONALLY ENTER A DST CODE
“”x FOLLOWED BY A KEY OR KEYPAD

SEQUENCE TO ENTER THE DATA

 
  

   
  

    
 

5416 5414

\ IS THE '
AST DATA ENTERED

STORE Efi‘ngggE DATA OR A TIMEOUT PERIOD
EXPERED?

Y

54%? es 5418
“\ /

ENTER A SECOND Yes DOES
PREDETERMINED KEYPAD HE USER DESIRE TO

SEQUENCE TO CHANGE THE CHANGE THE TIMING
TIMING PATTERN CODE ONLY ' TTERN COD .

No

 

FIG. 54

EXHIBIT 1002 Page 43 of 399



EXHIBIT 1002 Page 44 of 399 

Case: lzlfi—cv—Ofimd Dacument #: L1 Fiied: 86i€32i16 Page 21 9f 32 Pageifi #:38

US. Patent Apr. 19, 2016 Sheet 17 of 18 US 9,320,122 132

5502
\w PRESS A SELECT KEY TO

\ ENTER THE PROGRAMMING
MODE
 
 

 
 

 
 

 
  

 
  
  
  
 

 
  

  
 

5506 /

IS A LEFT
Yes OR RIGHT KEY

MOMEMOEEEOMSMMFMOMO SELEgTégFéggggETo
PROGRAMMING CATEGORIES PROGRAMMING

CATEGORY?

55g -G\ IS ANUP OR DOWN

MOVE VERTICALLY ALONG Yes KEY SELECTED TO
OPTIONS OF A CURRENT ENABLE SELECTING AN

PROGRAMMING CATEGORY OPTION ASSOCIATED
WITH THE CURRENT

OGRAMMING
 

PR

 

 
  

 

IS THE
PROGRAMMING MODE

ENDED?

Yes

FIG. 55

EXHIBIT 1002 Page 44 of 399



EXHIBIT 1002 Page 45 of 399 

Case: lzlfi—cv—Ofimd Dacument #: L1 Fiied: 86i€32i16 Page 22 9f 32 Pageifi #:RQ

US. Patent Apr. 19, 2016 Sheet 18 of 18 US 9,320,122 B2

 
 

5802
\

 

 

5608

5610

5632

OPTIONALLY SET A
SECURITY CODE ON THE

TIMER TO ENABLE

\ PROGRAMMING THE TIMER
USING A WIRELESS LINK

WIRELESS DEVICE

FOR PROGRAMMING THE

 

 SECURITY CODE
ENTERED ON THE

DOWNLOAD DATA ENTERED
IN FIELDS ON THE WIRELESS

OPERATE THE TIMER BASED
UPON THE STORED DATA

 
 

  

  
 
 

 
 

TIMER?

8 TH
CORRECT

 
  
 

WIRELESS

 
  

  
 

DEVICE

 
FIG. 56

EXHIBIT 1002 Page 45 of 399



EXHIBIT 1002 Page 46 of 399 

Case: lzle—cv—Ofims Document #: L1 Filed: cereals Page 23 of 32 Pagelfi #:4t‘l

US 9,320,l22 B2

1
I’ROGRAMKIABLE LIGH'I‘ TIMER AND A

METHOD 0F IMPLEMEN’I‘ING A
PROG;—LMMABL~E LIGHT TIMER

FIELD OF THE INVENTION

Tlhe present invention relates generally to lighting control
products, and in particular, to a programmable light timer and
a method ofimplementing a programmable light timer. Appli~
cant claims priority on co-pending U.S. application Ser. No.
l4f066,724. filed on Oct. 20, 2013.

BACKGROUND OF THE INVENTION

Conventional timers for lights, such as timers for indoor
lamps or outdoor lights for example, either provide little
functionality, or are difiicult to program. Because of the lim—
ited size ofthe conventional timers, the size ofthe screen and
the size of the interface for programming the timer are both
relatively small. This is particularly true of an iii-wall timer,
which must fit in an electrical box, commonly called ajunc~
tion box. Not only does a user ofthe iii-wall timerhave to read
a very small display, but the user has to advance through a
menu shown on the small display using a very limited interv
face which is provided on the remaining portion of the timer.
Entering data on such a user interface is particularly diflicult
because the iii-wall timer is fixed and generally positioned
well below eye level.

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 dillicult to read, but the user interface is difficult to
navigate on such a small display. 'Ihese groups of users are
either left with no timing operation for their lights, or timers
which do not provide the timing operation that they desire.
Without an effective timer for a light for example, the light
may be on significantly longer than necessary, not only wast—
ing energy but: in many cases increasing pollution as a result.
As energy consumption world~wide continues to increase, it
is important to reduce or minimize the consumption ofenergy
in any way possible. The timer o f the present invention pro-
vides significant benefits in reducing energy consumption.

SUMMARY OF 'I‘I-Il-E INV'EN'I‘ION

A programmable light timer for implementing a timing
pattern is described, The programmable light timer comprises
an actuator on a user interface of the programmable light
timer enabling a selection of a time for the pmgmmmable
light timer; a control circuit coupled to the actuator; 21 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, wherein the first
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 pmgtammable to have an off
time.

Another programmable light timer for implementing a tim—
ing pattern comprises an actuator on a user interface of the
programmable light timer, the actuator enabling a selection of
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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 ofthe program—
mable 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
enabling the selection ofa second pre~stored timing pattern.

A method of implementing a timing pattern on a program—
mable light timer is also described. The method comprises
enabling, on a user interface ofthe programmable light timer,
a selection of a time for the programmable light timer; dis-
playing the time on a display ofthe programmable light timer:
enabling a first button, provided on the user interface of the
progrannnable light timer, to be programmed to have an on
time; and enabling a second button, provided on the user
interface of the programmable. light timer. to be programmed
to have an offtime.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective View ofa front panel of an in—wall
light timer according to an. embodiment ofthe present inven-
tion;

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

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

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

FIG. 5 is a perspective view ofthe front panel ofthe iii-wall
light timer of F Ki. 3 with a cover open according to another
embodiment of the present invention;

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

FIG. 7 is a perspective View ofthe front panel ofthe iii-wall
light timer of FIG. 3 having preset buttons according to
another embodiment of the present invention;

FIG. 8 is a side view o f the in-wall timer enable a connec—

tion of the timer to 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 embodiment of the present inven-
tion;

FIG. 10 is a block diagram ofa circuit enabling the opera—
tion of the embodiments of FIGS. 19 according to an
embodiment of the present invention;

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

FIG. 12 is a block diagram ofan exemplary wireless com—
munication circuit enabling the operation of the circuit of
FIG. 11 according to an embodiment ofthe present invention;

FIG. 13 is a segmented map showing geographic regions of
operation for a timer according to m1 embodiment of the
present invention:

FIG. 14 is a diagram showing data fields ol‘data entered by
a user according to an embodiment of the present invention;

FIG. 15 is a diagram showing data fields ofdata entered by
a user according to an altemate 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 embodiment of the present invention;

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

FIG. 18 is a table showing average dusk and dawn times 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 embodiment of the present invention;

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

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

FIG. 44 is a memory showing fields mid stored data assov
ciated with the programmed timer ofFIG. 43;

FIGS 45—49 show screens ofa user interface enabling the
wireless programming ofa timer according to an embodiment
of the present invention;

FIG. 50 is a chart showing dusk and dawn times over a year;
FIG. 51 is a chant showing dusk and dawn times over a year

and which is divided into two periods including standard time ~
and daylight savings time;

FIG. 52 is a chart showing dusk and dawn times over a year
and which is 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 ofimplementing
a timer with a plurality of timing patterns according to an
embodiment of the present invention;

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

FIG. 56 is a flow chart showing a method of selecting a
stored timing pattern using 5 key user interface of}? IGS. Sand
7 according to an embodiment of the present invention.

DETAILED l:)IiSCRII"l‘ION OF THE I)R.=X\VINGS

The various embodiments set forth below overcome sig-
nificant problems with conventional timers of having to u se a
small display. and navigating a menu on such a small display.
Some embodiments eliminate the requirement of having a
display by providing pre—prograrrmied timing patterns which
can be easily selected by entering a timing pattern code 8880'-
ciated with a desired timing pattern. Other embodiments
include a display, but benefit from an improved user interface
which enables the easy selection ofa timing pattern by select~
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 of other ..
data which must be entered to operate the timer. By storing
the tithing patterns which are associated with common or
desirable orti’olfpattems which are likely to be used to operate
the timer, 3 user does not need to enter on/offtimes for 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.

Turning first to FIG. ’1, a perspective view of a horn panel
of an in-wall light timer according to an embodiment of the
present invention is shown. The timer ofFIG. 1 comprises a
housing portion 102 having an optional cover 104 (coupled to
the timer by way oi’a hinge 1 06) which covers a user interface

5

10

M (It

so

3 (t

u UK

40

45

.‘tI

60

6U.

4

when in the closed position and enables progmmming the
timer by way of the user interface in the open position. A
feedback indicator 108, such as a light and more particularly
a light emitting diode (LED), could be implemented to show
the status of the light or other appliance attached to the timer,
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 olii‘. An optional switch 109 which. is
movable between an on or olfposition, and a timer position
for implementing the timer according to a selected timing
pattern. While the cover is primarily cosmetic and may gen-
erally prevent unintentional changing of the timer, the timer
cover is not necessary. Altematively, the cover may be func—
tional, such as functioning as an on"offoverride switch t’ortlie
light or appliance attached to the timer in place of the switch
109. For example, the state of the light may be toggled (Le.
changed from a current state, such as on. to the other state,
such as off) in response to pressing the cover which would
activate a switch to change the state ofthe light if the switch
110 is not included. Flanges .1 11 and 112, each having a
threaded portion for receiving a screw to attach the timer to 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

methods set forth in more detail below could be implemented
in a timer which is plugged into an outlet (commonly called
an light or appliance timer), as will be described in more detail
below in reference to FIG. 9. Further, while some examples
are provided interms ofresident’ialvtype in~wall timers which
are installed in a conventiotml 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
ofthe in-wall light timer of FIG. 1 with a cover open accord-
ing to an embodiment of the present invention is shown. As
shown in FIG. 2, when the cover 1.04 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 change a. timing pattern using a single step). The keypad
204 of FIG. 2- comprises 0-9 keys and star (“it and pound (it)
keys.

According to one embodiment, the timer could be pro-
grammed using 5 steps for entering data on the keypad as
shown on the inside of the cover. The keypad is used to enter
numeric data which is necessary to operate the timer. A key
pattern sequence is entered to clearthe timer ifneccssary, 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 be entered to indicate. that all of the- data for a given
tield. Alternatively all ofthe data could be considered to be
entered after a time-out period. 'Ihe time is tireleuibly entered
as military time (eg, 2:00 PM would be entered as 1400) to
ensure that the correct AM or PM time is stored. Alternatively,
a code at the end of the time could be entered to indicate AM

or PM. A date is then entered. followed by the pound key. The
date is preferably entered as a 6 digit code (eg. in the DDM-
MYY format) to ensure that 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 inmore detail
below, the location code can be associated with a region
which is used to ensure that 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 used to operate the timer based upon the
current time. date and location ofthe timer. Accordingly, after
5 simple steps, the timer is programmed to follow a timing
pattern that meets the user’s needs, and operates as it would i f
on"o:t'times were entered on a user interface in a conventional

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

the user interface 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 {all seasons as is generally
required with conventional timers}, the user interface enables
easy reprogramming is a user decides that they simply want to
change the timing pattern. That is, rather than having to clear
all ol‘ 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 change the timing pattern. For example. a user could
enter a sequence of three it 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 he the case that the user may realize that
they do not like 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
pro—stored patterns eliminates the need for reprogramming,
reprogramming the timer to implement another pro—stored
timer is so easy that it is an option for a user of’timer imple—
menting the prc~stored timing pattern.

'lTurning now to FIG. 3, a perspective View ofa front panel
ol‘an iii—wall light timer having a display according to another
embodiment of 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,
including a selected timing pattern for exzunple. 'lhat is, even
though a display is not necessary in view of the 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 tield 304 which displays
the current time during normal operation, an AM/PM field
306, an on/ofiC field 308 indicating the state of a light or
appliance which is attached to the timer. Finally, an informa-
tion field 310 includes other information related to the operav
tion ol‘ the timer. For example, the information field could i .
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 whether the ..
timer is set with the correct data and should be operating
correctly. As shown in FIG. 4 which shows the embodiment o 1'
FIG. 3 with the cover in the open position, the user interface
could be implemented in with the user interface.

Turning now to FIG . 5, a perspective View ofthe front panel
of the in—wall light timer of FIG. 3 with a cover open accord
ing to another embodiment of the present invention is shown.
According to the embodiment of FIG. 5, a S-key user inter~
face could be implemented to enter data necessary for imple-
menting a timer using a pre-stored timing pattern. As will be
described in more detail below in reference to FIG. 20, the left
and right keys on either side of a select key will allow a user
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to traverse through programming categories, 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 S—key
user interface will be enable a user to select a timing pattern
code so that the timer can be implemented with a pre—stored
timing pattern.

Turning now to IlG 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 shown in FIG. 6, dedicated, pre-set actuators 602,
shown here as buttons 604 which enable the manual selection.

ot'a pre~stored timing pattern. Four pro—set buttons are shown
in the embodiment of FIG. 6, including a fixed 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 upon a first timing pattern fora standard time
period and a second timing pattern 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
exeunple) which would indicate when the button is selected.
The button could be movable between a depressed, on posi-
tion (where it is llush with the surface of the timer and the

LED lit) and an o t‘fposition. Alternatively, the selectedbutton
would have the LED lit, with all buttons having the same
positioning. Only a single button can be selected at a time,
where a selected button would be deactivated if another but-

ton is selected. The selection ot'tiniing patterns :tor the pro—set
actuators 602 will be described in more detail below. While 4

buttons are shown. it should be understood that a greater
number of 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 invwall light timer of FIG. 5 according to another
embodiment of the present invention is shown. in addition to
having pre—set buttons as shown in FIG. 6, a connector 702 for
receiving a portable memory device is provided for down-
loading data, such as new or different 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 ol'the embodiments
ofFlGS. 1—6.

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

be implemented without the user interfitce tor 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, pro-stored tim—
ing patterns, could be ckiwnloaded using a portable memory
by way of the connector 702, or could be programmed by a
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 pro-set buttons 602. and not having a
keypad 204 or a S—key interface 3.1.2.

Turning now to FIG. 8, a side view of the iii-wall timer
shows connectors enabling a connection of the timer to 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 now to 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 embodiment of the 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 adapted to receive a plug of a light or sortie other
appliance. As shown in FIG. 9. the timer 902 comprises a
receptacle 904 for receiving the prongs o fa plug of a light or
an appliance. The timer 902 also comprises prongs 906 to be
inserted to an outlet to enable applying power to 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 o l' 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 of a 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 implemented to 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 powerless. A portable memory
1008, having contacts 1010, tnay he received by a connector
1012 (such as the connector 702 ofI’lG. 7 for example) and
coupled to corresponding contacts. A trans:li)rmer 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. ground terv
minal enabling a ground signal which is coupled various
elements ol'the timer. A backup energy supply 1022, which
could be a battery or a capacitor for example. could be imple~
merited to ensure that data of a memory is not lost during a
loss ofpower. The control circuit provides a control signal by

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 ol'the regulated voltage to a voltage
terminal 1030 which enables power to be applied to an appli~
ance 1032. such as a light as shown. The appliance has a 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
implement any of the user interface elements described in
reference to FIGS. 1—7 is also shown.

Turning now to FIG. 11, a block diagram ol'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 is shown. As shown in
FIG: 11 comprises a wireless communication circuit 1.102
which is adapted to enable the wireless programming of cer-
tain data or information by way o in 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 connnunication circuit is
shown by way of 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 embodiment ol‘t’he present
invention is shown. In particular, the antenna 1.104 receives
wireless communication signals according to a predeter~
mined wireless connnunication protocol. The data may be
sent to the wireless transceiver 1102 by way ol‘a computer
having or in communication with a corresponding wireless
transceiver 11 02. The received data is coupled to a combined
mixer/voltage controlled oscillator 1206. the output ofwhich
is coupled to an intermediate frequency (IF) circuit 1.208.
Based upon outputs of the ll? circuit and a phase locked loop
(I’LL) 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 l‘rom the data transceiver 1102 is coupled to a digital~to—
analog converter (DAG) 1216. the output ofwhich is coupled
to a modulator 1218 which is also coupled to a I’LL, 1220. A
power amplifier receives the output of the modulator to drive
the antenna 1104 and transmit the data. It should be noted that

the wireless connnunication network could be configured to
implement any 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 802.1l 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 implement the desired wireless communication
standard.

’l'urning 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 tithing
pattern, which is suitable for a timer implemented in the
geographic area. As shown in FIG. 13, the geographic area of
the continental US is divided into 12 regions identified by a
longitudinal designation (shown here as the time zones) or
latitudinal designation (shown here as 3 regions designated as
north, central and south). According to the embodiment of
FIG. 13, the regions are designated by a two letter code
including the first 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 number or fewer number of regions
could be designated. Further. while geographic regions, other
designation of regions could be implemented, such as zip
codes or telephone area codes.

Turning now to FIGS. 14 and 15. diagrams data fields of
data entered by a user according to embodiments of the
present invention, including data as entered on a keypad as
described in relcrence to FIG. 2. According to the embodi—
ment ofli'lG. 14. a field 1402 stores the received “clear” code,
shown here 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 lonnat), a location code 14th (shown here as a
Zip code). and a timing pattem 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 o l'l-t‘lG. 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 l 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.
’l'urning now to FIG. 16, a table shows timing pattern

numbers and associated timing characterization data and cat—
egories according to an embodiment ofthe present. invention.
A significant benefit ofthe various embodiments ofthe timers
and methods of implementing a timer is that on and ofl'times
for implementing a timer are easily selected without having to
enter the on and otttimes. Rather, a timing pattern designated
by a timing pattern code can be easily be selected by a user
rather than having a user enter the on and off times for the
timer. As will be described in more detail below, the timing
patterns can be categorized according to a number of broad
categories, such as fixed timing patterns, DST timing pat-
terns, seasonal timing patterns, and astronomic timing pat—
terns, for example, to make it easier to select a desired timing
pattern. The timing pattern codes can also be arranged such
that similar timing patterns can have similarnumbers, and can
be arranged in a tree format such that numbers having the
same nrost significant bit will have the same broad category,
Timing patterns associated with timing pattern codes having
the same second most significant bit. may also have a common
on or off time, for example.

Referring specifically to Flt}. 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
l and lxx, DST timing patterns having timing pattern codes
between 2 and 220;, 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 satire 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 code starting with
1 1X, while timing patterns having an on time of5:00 PM will
have a timing pattern code starting with l 2X. The first timing
pattern code of any ol’the any of the groups (i.e. the timing
pattem code could be the default timing pattern code for
dedicated timing pattern selection buttons as will he
described in more detail below.

The second and third 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 stanv
dard time and one for daylight savings times, where the
diilercnt timing pattern codes represent various combinations
ofon and offtimcs 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 known dusk and dawn times,
While dusk and dawn times are helpful in setting on and off
times for a timer because they are close to the times when it
becomes dark 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 want the 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 may be after 7:30. Therefore a user may want to 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 olfearly
may be desired 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 the lights offat some time
after midnight, for example. It should he 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 astronornic categories for simplicity. it should
alos be noted that while even hour times are shown, on and oi?

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

In order to implement astnmomic times, it is necessary to
consider both locations and the time of year. While it may he
possible to store astronomic data any level of granularity of
location and time, average astronomic dusk and dawn data
could be stored based upon a particular region and a particular
time period as will be described in reference to FIG. 18. In
order to store average astronomic dusk and dawn data, it is
necessary to identify a location where the timer will be used,
and assign that location to a reasonable number ol'regions 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 he 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 dawn times ofthe region. Alternatively, the
average dusk and dawn times could he skewed toward more
populated areas of the regions. Not only would average dusk
and dawn times for the location be used based upon the 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 shown in FIG. 18, these average dusk and dawn times
are not only based upon location. but also based upon time of
year. While daily dusk and dawn times could be used, it would
he more eiticient to use average dusk and dawn times for
given time periods, 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
ofi' time would be applied, shown by way ofexample in FIG.
8 to include a full year, portions ofa 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 change in 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 may like to select a period for applying a daylight
savings time timing pattern during a period. which is different.
than the period between moving the clock back and returning
the clock to the standard time. Accordingly, a table could be
stored which has different daylight savings time data includ—
ing a DST time period for applying different timing patterns
and dates for changing the clock. Each of a plurality of corn-
hinations is stored with a corresponding DST code in the
table. When the DST code is 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 ti are 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 ot'the 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. u sing
a portable memory device, such as a USB drive, by way ot‘the
connector 702.

Turning now to FIG. 20, a flow diagram shows the opera—
tion of the 5-key user interface of FIGS. 5 and 7 according to
an embodiment of the present invention. While the keypad of
FIG. 2 provides an easy way of entering data necessary to
implement a timer having tire-stored timing patterns, other
user interfaces could be used which take advantage of the
pre-stored timing patterns associated with corresponding tim—
ing pattern codes. For example, “navigation" keys which
enable a user move through a menu can be implemented to
enable a user to select a timing pattern, code or any other data
necessary for implementing a timer as set forth above. Unlike
conventional timer user interfaces, the 5 key navigation user
interface ot‘FlG. 20 is not only intuitive, but overcomes many
oi’the problems associated 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 programming categories and pre—
vious and lbllowing data values which could be selected for
the current pnigramming category. "lhat 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 user inter—
face by indicating where a user is within the menu.

Referring specifically to FlG. 20, the programming catego-
ries 2002 and corresponding data values 2003 could be
selected by the 5 key user interface which includes a select
key 2004 which could be used to 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
(c.g. 2 seconds), the left key 2006 will allow moving left 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 progranmting 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 shows operational 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 when the select key 2004 is selected. ll‘the user
desires to enter a cermin time, the up and down keys can he
used to move to a desired data value representing the desired
hour, and have that data Value selected by using the select key.
When a data value is selected for a given programming cat—
egory, the user interlhcc preferably then automatically moves ..
to the following programming category. A key pad sequence
(such as the selection ol'thc select key three times or merely
holding the select key for a predetermined period oftimc (eg.
2 seconds)) can then be entered at any time to leave the
programming mode of the timer.

The programming categories include the following: the
hour mode 2014 (having 24 data values from l2 AM to ll
PM), the minute mode 2016 (having 60 data values from O 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 202?. (having 10 data values for
each ofthe tens digit ofthe year from ()x 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 l2 data values for each ol‘thc
regions shown in FlG. 13), the timing pattern mode 2028
(having a predetermined number of timing pattern codes
associated with a corresponding number ol‘pre—stored timing
patterns), the DST mode 2030 (having the number of data
values associated with different DST data values, such as the

data associated with the DST codes ofFIG. 19). the security
mode 2032 (having the number of available security codes.
such as 100 codes for a two bit security code or 1000 codes for
a 3 bit security code). and optionally an “exit“ programming
option which will be described in more detail in, reference to
the programming example ol‘li‘lG'S. 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 by the processor ot‘the timer
to implement a timing pattern.

FIGS. 21—43 shows a series of stages ol‘ programming a
timer using the S-key user interface of FIGS. 5 and 7. While
displays may be desirable for some users (because they want
to see what data is being entered to program the timer),
conventional timers having displays are not only ditiicult to
navigate through a menu for programming the timer (and
understand where the user is in the menu), but also are dull-
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. 2143 show the steps of programming a timer
to enable operation of the timer according to a pro-stored
timing pattern from the initial, un~progmmmed state of the
timer ol‘ FIG. 2.1 to the final programmed state o l‘the 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 he entered when the select key ol‘the
S-key user interface is selected (or some other key sequence
such as the select. key being selected 3 times, or the select key
being depressed for a predetermined period, such as two
seconds).

One unique feature 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“ prograttnning category and data value is also
shown. In order to further make the timer easier to program
zuid overcome a significant problem of conventional timers
with displays which are difficult to read, the current program-
ming category and data value is larger than the “previous“ and
“next” progrannning category and data value. Making the
current progranmting category and data value larger makes it
easier to read the programming category and data value while
still making it easy to navigate the menu by providing previ-
ous and next values.

After a key or key sequence is entered on S-key user inter-
face to enter the prograunming mode, an initial prograunming
state is entered as shown in FIG. 22. While the initial states for

data values in FIGS. 23—42 are shown as the top values of the
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 ofFlGS. 21—42 are intended to show
the programming ol‘ a timer having the following data: a
current timer ol‘ 'l 0:24 PM and a current data ol‘Oct. 9. 20'l 3,
where the 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 he described in more detail below,
a security code could he used if a user could reprogram the
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timer using a wireless connection to prevent a hacker from
changing the operation of the timer (from outside of a build—
ing for example).

As shown in FIG. 22., the initial programming state
includes the I'Iourprogramming mode, and 3 initial data value
ofl AM. A user could then use the up and down keys to select
the desired time. As shown in FIG. 23, the user had moved
down one data value to 2 AM, and then down to 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 happens to be
the minute programming category. Alternatively, rather than
automatically changing, a user could be required to move to
the next progranmting category by selecting the right arrow
key. As shown in FIG. 25, the initial state of the minute
programming mode has a “l” in the data value display por-
tion. The up and down keys can then he used to move to the
desired “24” minute data value as shown in FlG. 26. where the

month progrannning category would then be displayed as
shown in FIG. 27 in response to the selection ofthe data in the
minute programming mode. Alter the desired month ofOcto-
ber is reached in FIG. 29, the programming mode is move to
the day programming mode as shown in FIG, 29, where the
desired 24"” day is selected as shown in FIG. 30. As shown in
each of the displays, a previous programming category is
shown above a current programming category, and a next
programming category is shown below the current program-
ming category. Similarly, a previous data value ofthe current
programming category is shown above the current data value,
and a next data value is shown below the current data value.

For example, in selecting the month as shown in F1G. 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 o f the display, the
month of December is above the current data value ol‘lamh

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

Selecting a desired year can present more ol‘ a problem
because ot'the number ol'available years (eg. 100 data values
from 2000-2099}. While a single year selection mode can be
implemented in the same way as selecting l 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 noted that 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 shown in 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-
line, the up and down keys are used to select 2013 as shown
in FIG. 34.

Other data for implementing the timer can then be entered.
In particular, the region in which the timer is implemented can
be selected by going from an initial region option NE as
shown in FIG. ‘35 to desired timing region option o I" NC as
shown in FIG. 36. The desired timing pattern can then be
selected. where an initial timing program 1 shown in FIG. 37
can be changed to 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 shown in FIG. 40. Finally, a desired
security code can then be selected, where an initial security
code of 000 shown in FIG. 41 can be changed to the desired
security code of013, as shown in FIG. 42. After all of the data
is entered, and the exit option is selected, the display of the
timer returns to the operating mode, where the display shows
some or all of the data (other than a value of a security code
which could also be shown} entered during programming.
Further, a “key” or “look” icon could be shown on the display
to indicate that a security code has been progrannned.

While it is assumed that no data was programmed initially,
it should be noted that, ifthe timer is already programmed and
just some data needs to be reprogrammed. the lelt and right
keys can be used to move within the menu to reach a desired
programming category to change the data for that category. at
which time the select key can be used to select the data, leave
the programming mode, and return to the display for the
normal operational mode. By way ofexample. if a timer is
already programmed and a user desires to change the timing
pattern (_by changing the selected timing pattern code), a user
would enter the programming mode and use the left and right
keys to move along the programming modes until the timing
pattern programming mode is reached. The up and down the
available data values until the desired timing pattern code is
reached. The data value be. selected by using select key, at
which time the programming category would move to the
next programming category. Il'no other data values need to be
changed, a user could move along the programming catego-
ries to the “exit” option to return to normal operation or hold
the select key for a predetermined period ol‘ time. Accord-
ingly, if a timer is already ‘piogranuned and a user desires to
change the timing pattern for example. the user can easily
change the timing pattern without having to reprogram any-
thing else.

’l'urning now to FIG. 44, a memory shows fields and cor—
responding stored data associated with the programmed timer
of FIG. 43. All ol‘the data entered using the numeric keypad
or S-ltey user interface is stored in memory fields ol'a memory
of the timer, such as memory 1006 for example, and is
accessed by the timer to implement a selected timing pattern
in operating the timer as described above.

Turning now to FIGS. 4549, screens of a user interface
enabling the wireless programming of a timer are shown
according to an embodiment ofthe present invention. That is,
based upon a current time and date, the timer will implement
the timing pattern (associated with the selected timing pattern
code) by using data of FIGS. 16-19. As shown in 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 some other 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
“QWI—lR’l'Y" keypad) and. a numeric entry portion (having
touch screen keys from 0 to 9). Various fields are provided to
enter the data stored in the memory 0 l'FlG. 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 someone to enter
the time, shown here as a 4 digit military time. I-lowever,
because a full QWBR'I‘Y keypad is 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 5
with the dedicated buttons for selecting timing patterns as
shown in FIG. 6 or 7, or enables entering on and ofl‘ times to
be applied when the 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 to
pattern code in the field which corresponds to the timing
pattern which is desired for the field. As shown for example in
1‘10. 46 which relates to a tinting program for a tixed button
setting, on and oil“ times which would be applied throughout
the year could be entered in data fields, Where on and ol‘ftirnes 15
for weekdays could be entered in fields 4602 and 4604 respec-
tively. and on and oil 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
programming options to finish the programming or exit as so
desired

As shown in FIG. 47, on and oli’ 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 47041 where the entries enable the selection of an offset. 35
As will be described in more detail below in reference to FIG.

50, users may preferto apply astronomic times with a delay in
turning the lights on at dusk. and turning the lights ofi'early at
dawn. According to another embodiment, the astronomic tim-
ing program associated with a button could include an option 30
ofsetting the ofi'time to a fixed titne. That is. while users may
want the on time o l‘the timer to follow the dusk time, they may
want the lights to go ofi’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 and off times for a DST 35
button is shown in FlG. 48. According to the embodiment of
FIG. 48, on and oli‘times to be applied during a standard time
period can be entered in fields 4802 and 4804, while on and
oti'times to be applied during a daylight savings times period
can be entered in fields 4806 and 4808.A similar arrangement 40
is shown in FIG. 49, where settings for 4 “seasonal” timing
patterns can be applied rather than settings for two timing
patterns as described in reference to FIG. 48. In particular, on
and o’lit‘times to be applied during a spring time period can be
entered in fields 4902 and 4904., on and oft'times to be applied 45
during a summer time period can be entered in fields 4906 and
4908, on and offtimes to be applied during a fall time period
can be entered in lields 4910 and 4912, and on and off times

to be applied during a standard time period can be entered in
fields 491.4 and 4916. so

While specific lields 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 catv 55
egories could be implemented. it should be noted that if no
data is entered. default timing patterns would be implemented.
when a 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 no
in FlG. 16.

Charts provided in Flt’iS. 50-52 show dusk and dawn times
throughout the year. average dusk and dawn times forperiods,
and the benefits of implementing certain on and off times
during certain periods. Turning first to FIG 50, a chart shows 65
dusk and dawn times over a year, and an average time shown
by the dashed line. As should be apparent from l7 {C}. 50.,

16

considerable energy can be saved by setting on and off times
at times other than the average dusk and dawn times. While
the charts of FIGS. 5] and 52 provide tinting patterns having
better granularity and therefore provide a more desirable
timing pattern, the chart ol‘lF'lG, 50 provides perspective as to
how much energy can be saved by implementing times other
than astronomic dusk and dawn times. As is appau‘ent from
F1050, each light controlled by a timerwill be ()fl'ibr at least
'2 hours longer each day compared to astronomic times by
setting the on time for a light at 1 hour after dusk and setting
the elf time 1 hour before the average dawn.

Turning now to FIG. 51 , a chart shows dusk and dawn times
over a year and which is divided into two periods including
standard time and daylight savings time. As can be seen in
FIG. 51. the average dusk and dawn times are very difierent
for the two time periods, and the timer on and offsettings with
a one hour otfset is very different. By establishing the two
time periods to apply two different time settings, it can be
seen that different on and o l't’times are much closer to the dusk

and dawn times, and therefore provide an overall more desir—
able timing pattern for the year, while still 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 and still provide a desirable
overall timing pattern. As is apparent from lF'lG. 51, the time
period for applying a “daylight savings time“ tinting pattern is
different than the period between the “Fall back" date for
turning back the clock in the tall, and the “spring forward"
date for returning the clock to normal time during the spring.

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

friendly to operate while providing enough options to 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
embodiment of the present invention. A plurality of timing
patterns are established at a step 5302. A unique timing pat—
teni code is assigned for each timing pattern ofthe plurality of
timing patterns at a step 5304. The timing patterns and cor—
responding timing pattern codes are stored in a memory ot’t'he
timer at a step 5306. Geographic regions where the timers will
be usedare also definedat a step 5308. Time periods for which
average dusk and dawn times may be used defined at a step
5310. Average dusk and dawn timers associated with the time
periods and geographic regions are stored in a memory ol‘the
timer at a step 53 1 2. DST data related to “spring forward” and
“fall back” dates and desired dates for applying a DST timing
pattern (ifdifl'erent than “spring :lorward” and “ tall back") are
stored, by region, in a memory ol‘the timer at a step 5314‘ It
is their determined whether an input is received at a user
interface ol'the timer at a step 5316. Data associated with an
operational field are stored in a memory of the timer at a step
531 8. 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 upon the data stored in the operational field 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
tinting pattern is cleared i fnecessary 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 sequence to enter the data at a
step 5406. A geographic region for the timer is entered fol~
lowed by the key or keypad sequence to enter the data at a step
5408. A timing pattern code is entered followed by the key or
keypad sequence to 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 whether the
last data is entered or a time-out period expired at 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
sequence is entered to change the 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 oil-“IGS. 2
and 4 according to an embodiment ofthe present invention. A
select hey is pressed to enter the programming mode at a step
5502. It is then determined whether a left or right key is
selected to move to a different programming category at a 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 key is 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 programming cat-
egory as it moves vertically along options ofa current pro—
gramming category at a step 5510. It is then determined
whether the pmgrannning mode ended at a step 5512.

Turning now to FIG. 56, a flow chart shows a method of
selecting a stored timing pattern rising 5 key user 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 wireless link at a step
5602. It is then determined whether a wireless device for

programming the timer within range ol'tirner at a step 5604.
It is then determined Whether the correct security code
entered on the wireless device at a step 5606. Data entered in
fields on the wireless device are downloaded at a step 5608.
The data in the timer is stored at a step 5610. The timer is
operated based upon the stored data at a step 561.0.

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. As a result, the invention is not
to be limited by the foregoing embodiments. but only by the
:l'ollowing 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 pmgram~
mable 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;
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a first button on the user interface of the programmable
light timer, wherein the first 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 progrannnable light timer of claim 1 wherein the
first button. is lurther programmable to have an off time. and
the second button is further programmable to have an on time.

3. The programmable light timer of claim 1 wherein the on
time for the first button is a pre-stored on time, and the ofi’time
for the second button is a pro-stored off time.

4. The progrmnmable 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 programmable Ii ght timer of claim 1 wherein the on
time for the first button is programmable using the actuator.
and the offtime for the first button is programmable using the
actuator.

6. The programmable light timer ofclaim ‘1 further com—
prising a third button having a prc—stored timing pattern.

’7. The programmable light timer ol'claim 1 further com-
prising a switch enabling overriding the timing pattern imple-
mented by the progrannnable light timer.

8. A programmable light timer for implementing a tithing
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 pro-stored timing pattern; and

a second button on the user interface of the programmable
light timer, the second button enabling the selection of a
second pre—stored timing pattern.

9. The programmable light timer ol'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.

.1 '1. 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 progrannnable an
oil‘ time.

'13. The programmable light timer ol‘claim 8 wherein the
actuator enables an up or down operation for selecting a time
used by the programmable light timer.

14. The programmable light timer ofclaim 8 further com-
prising a switch enabling overriding the timing pattern imple—
mented by the programmable light timer.

15. A method of implementing a timing pattern on a pro—
gmmmable light timer. the method comprising:

enabling. on a user interlace 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. pmvided on the user interface ofthe
programmable light timer, to be programmed to have an
on time; and

enabling a second button, provided on the user interface of
the programmable light timer, to be. programmed to have
an elf time.
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16. The method of claim 15 further comprising enabling
the first button to be programmed to have an ()fl'time, and the
second button to be programmed to have an on time.

17. The method ofclaim 15 wherein the on time for the first

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

18. The method of claim 17 further comprising enabling a
third button, provided on the user interface oi'the program—
mable light timer, to be progmmmed by way 0 fan actuator on
the user interface.

19. The method ofclaim 15 wherein the on time for the first

button is user progmnnna ble, and wherein the offtime for the
first button is user programmable.

20. The method ofclaim lS 'l'urther comprising providing a
switch enabling overriding the timing pattern implemented
by the programmable light timer.
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PROGRAMRIABLE LIGHT TIMER AND A

METHOD 0F IMPLEMENTING A
PROGRAMMABLE LIGHT TIMER

FIELD OF THE INVENTION

The present invention relates generally to lighting control
products, and in particular, to a programmable light timer and
a method of implementing a programmable light timer.

BACKGROUND OF 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. Because of the lim~
ited size of the conventional timers, 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 time-r,
which must fit in an electrical box, commonly called a junc-
tion box. Not only does a user ofthe in—Wall timerhave to read
a very small display, but the user has to advance through a
menu shown on the small display using a very limited inter-
face which is provided on the remaining portion ofthe timer.
Entering data on such a user interface is particularly difficult
because the iii-wall timer is fixed and generally positioned
well below eye level.

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 dilficult to read. but the user intertiace is difficult to
navigate on such a small display, These groups of users are
either left with no timing operation for their lights, or timers
which do not provide the timing operation that they desire.
Without an effective timer for a light for example. the light
may be on significantly longer than. necessary. not only wast-
ing energy but in many cases increasing pollution as a result.
As energy consumption world-wide continues to increase, it
is important to reduce or minimize the consumption ol’energy
in any way possible. The timer of the present invention prov
vides significant benefits in reducing energy consumption.

SUMMARY OF THE INVENTION

A programmable light timer for implementing a timing
pattern is described. The programmable light timer comprises
a memory storing a plurality of timing patterns, each timing
pattern being associated with. a unique tinting pattern code
and having one or more on/ofl‘ settings for a time period; and ..
a user interface enabling the selection ol‘a timing pattern code
associated with a timing pattern of the plurality of timing
patterns.

Anotherprogrammable light timer for implementing a tini-
ing pattern comprises a memory storing a plurality of timing
patterns, each timing pattern being associated with a unique
timing pattern code and having one or more oniofl‘settings to r
a time period; and a numeric keypad enabling the entry ofdata
and the selection of a timing pattern code associated with a
timing pattern of the plurality of timing patterns.

A method of implementing a timing pattern in a program-
mable light timer is also disclosed. The method comprises
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storing a plurality o l‘timing patterns in a memory, each tithing
pattern being associated with a unique timing pattern code
and having one or more on/of'f settings for a time period; and.
enabling the selection of a timing pattern code associated
with a timing pattern of the plurality ol‘timing patterns.

BRllllE DESCRIPTION OF THE DRA\VINGS

FlG. .l is a perspective view ol’a front panel of an iii—wall
light timer according to an embodiment of the present inven-
tion;

FIG. 2 is a perspective View ofthe front panel ofthe in~wall
light timer of F1G. 1 with a cover open according to an
embodiment of the present. invention;

FIG. 3 is a perspective View ofa front panel of an in—wall
light timer having a display according to anotherembodiment
ofthe present invention;

Fle 4 is a perspective view o [the front panel ofthe iii—wall
light timer of FIG. 3 with a cover open according to an
embodiment of the present invention;

FIG. 5 is a perspective View ofthe front panel ofthe in-wall
light timer of FIG. 3 with a cover open according to another
embodiment of the present invention;

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

FIG, 7 is a perspective View ofthe front panel ofthe in—wall
light timer of FIG. 3 having preset buttons according to
another embodiment of the present invention;

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

tion of the timer to electrical wiring;
FlG. 9 is a side View of a timer having a front panel

according to F165. 1—7 and adapted to be implemented with a
wall outlet according to an embodiment of the present inven—
tion;

FIG. 10 is a block diagram of a circuit enabling the opera—
tion of the embodiments of FIGS. l~9 according to an
embodiment. of the present invention;

FIG. 11 is a block diagram of the a circuit enabling the
operation ol‘the embodiments of F IGS. 1—9 having a wireless
conmmnication circuit according to an embodiment of the
present invention;

FIG. 12 is a block diagram of an exemplary wireless corn—
munication circuit enabling the operation of the circuit of
FIG. 1 1 according to an embodiment ofthe present invention;

FIG. 13 is a segmented map showing geographic regions of
operation for a timer according to 2m embodiment of the
present invention;

FlG. 14 is a diagram showing data fields ol‘data entered by
a user according to an embodiment of the present invention;

FIG. 15 is a diagram showing data fields ofdata entered by
a user according to an alternate embodiment of the present
invention;

FlG. .16 is table showing timing pattern codes and associ—
ated timing characterization data and categories according to
an embodiment of the present invention;

FIG. 17 is a table showing the designation ofregions asso—
ciated with a ntunber of geographical locations according to
an embodiment of the present invention;

FIG. 18 is a table showing average dusk anddawn tithes for
various regions and periods according to an embodiment ol‘
the present invention;

FIG. 19 is a table showing daylight savings time codes and
associated daylight savings time characterization data
according to an embodiment of the present invention:
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FIG. 20 is a flow diagram showing the operation of the
S—key user interface ofFIGS. 5 and 7 according to an embodi—
ment of the present invention;

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

FIG. 44 is a memory showing fields mid stored data ass0v
ciated with the programmed timer of FIG. 43;

FIGS. 45—49 show screens o'fa user interface enabling the
wireless programming ofa timer according to an embodiment
of the present invention;

FIG. 50 is a chart showing dusk and dawntimes over a year:
FIG. 51 is a chart showing dusk and dawn times over a year

and which is divided into two periods including standard time
and daylight savings time;

FIG. 52 is a chart showing dusk and dawn times over a year
and which is 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 o fimplementing
a timer with a plurality of timing patterns according to an
embodiment ofthe present invention;

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

FIG. 56 is a flow chart showing a method of selecting a
stored timing pattern using 5 key user interface oflf-IGS. 5 and
7 according to an embodiment of the present invention.

DETAII's-ED DESCRIPTION OF THE DRA\VINGS

The various embodiments set forth below overcome sig~
niticant problems with conventional timers of having 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—programmed timing patterns which
can be easily selected by entering a timing pattern code assov
ciated with a desired timing pattern. Other embodiments
include a display, but benefit from an improved user interface
which enables the easy selection ofa timing pattern by select~
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 progrannning of other
data which must be entered to operate the timer. By storing
the timing patterns which are associated with common or
desirable on/offpatterns which are likely to be used to operate
the timer, 3 user does not need to enter on/offtimes for 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.

'I‘urning first to FIG. I, a perspective View of a horn panel
of an in-wall light timer according to an embodiment of the
present invention is shown. The timer of FIG. 1 comprises a
housing portion 102 having an optional cover 1 04 (coupled to
the timer by way ofa hinge 106) which covers a user interface I
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 alight and more particularly
a light emitting diode (LED), could be implemented to show
the status ofthe light or other appliance attached to the timer.
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 or off position. and a timer position
for implementing the timer according to a selected timing
pattern. While the cover is primarily cosmetic and may gen—
erally prevent. unintentional changing ofthe timer. the timer
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cover is not necessary. Alternatively, the cover may be func-
tional, such as functioning as an onfoffoverride switch forthe
light or appliance attached to the timer in place of the switch
109. For example, the state of the light may be toggled (Le.
changed from a current state, such as on. to the other state,
such as off) in response to pressing the cover which would
activate a switch to change the state of the light if the switch
110 is not included. Flanges ill and 112. each having a
threaded portion tor receiving a screw to attach the timer to 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
methods set forth in more detail below could be implemented
in a timer which is plugged into an outlet (commonly called
an light or appliance timer), as will be described in more detail
below in reference to FIG. .9. Further, while some examples
are provided interms oi’residential‘type in~wall timers which
are installed in a conventioiml 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 ot‘the front panel
ofthe in—wall light timer of FIG. 1 with a cover open accord-
ing to an embodiment of 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 change a titni ng pattern using a single step i. The keypad
204 of FIG. 2 comprises 0~9 keys and star (*j and pound (it)
keys.

According to one embodiment, the timer could be pro-
grammed using 5 steps for entering data on the keypad as
shown on the inside of the cover. The keypad is 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 be entered to indicate. that all of the data for a given
tield. Alternatively. all ofthe data could be considered to be
entered after a time-out period. The time is preferably entered
as military time (eg. 2:00 PM would be entered as 1400) to
ensure that the correct AM or PM time is stored. Alternatively,
a code at the end of the time could be entered to indicate AM

or PM. A date is then entered. followed by the pound key. The
date is preferably entered as a 6 digit code (eg. in the DDM—
MYY format) to ensure that 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 inmore detail
below, the location code can be associated with a region
which is used to ensure that the correct daylight savings times
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 used to operate the timer based upon the
current time. date and location ofthe timer. Accordingly, after
5 simple steps, the timer is programmed to follow a timing
pattern that meets the user’s needs, and operates as it would if
on/oftimes were entered on a user interface in a conventional

manner to implement the tinting pattern.
In addition to providing simple steps to program the timer,

the user interface ofFIG. 2 also enables easy reprogramming
if desired by the user. Although the selection of a desired
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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 conventional timers), the user interface enables
easy reprogramming is a user decides that they simply want to
change the timing pattem. That is, rather than having to 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 change the timing pattern. For example, a user could
enter a sequence of three it keys lollowed 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 case that the user may realize that
they do not like 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
timer is so easy that it is an option for a user of timer imple—
menting the pie—stored timing pattern.

Turning now to FIG. 3, a perspective View ol‘a front panel
ot‘an iii-wall light timer having a display according to another
embodiment of 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,
including a selected timing pattern for example. That is, even
though a display is not necessary in View of the 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 AMJPM field
306, an on/off field 308 indicating the state of a light or
appliance which is attached to the timer. Finally. an informa—
tion field 310 includes other information related 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 inlbrmation, 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 intoimation, a user could determine whether the
timer is set with the correct data and should be operating
correctly. As shown in FIG. 4 which shows the embodiment of
FIG. 3 with the cover in the open position, the user interface
could be implemented in with the user interface.

Turning now to FIG . 5, a perspective View ofthe front panel
of the in—wall light timer ofFIG. 3 with a cover open accord
ing to another embodiment of the present invention is shown.
According to the embodiment ofFIG. 5, a 5~key user inter~
face could be implemented to enter data necessary for imple~
menting a timer using a pre-stored timing pattern As will be
described in more detail below in reference to FIG. 20, the lefi

and right keys on either side of a select key will allow a user ..
to traverse through pmgranuning categories, while the up and
down keys above and below the. select ltey will enable a user
to move through the available options in a given program-
ming category, As will be further described below1 the 5-hey
user interface will be enable a user to 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 o {the 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 shown in FIG. 6, dedicated, pre-set actuators 602,
shown here as buttons 604 which enable the manual selection
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o la pre—stored timing pattern. Fourpre-set buttons are shown
in the embodiment ol‘FlG. 6. including a fixed 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 upon a first timing pattern for a. standard time
period and a second timing pattern 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 button is selected.
The button could be movable between a depressed, on posi-
tion, (where it is flush with the surface ol'the timer and the
[JED lit) and an offposition. Alternatively. the selected button
would have the LED lit, with all buttons having the same
positioning. Only a single button can be selected at a time,
where a selected button would be deactivated if another but-

ton is selected. The selectionof tinting patterns for the pro-set
actuators 602- will be described in more detail below. While 4

buttons are. shown. it should be understood that a greater
number of 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
embodiment ol‘the present invention is shown. In addition to
having pre—set buttons as shown in FIG. 6, a connector 702 for
receiving a portable memory device is provided for down—
loading data, such as new or dilferent timing patterns or I)ST
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
buttons for selecting a predetermined timing pattern, it should
be understood that the embodiments of FIGS. 6 and 7 could

be implemented without the user interface 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 downloaded using a portable memory
by way of the connector 702, or could be programmed by a
user, as will be described in more detail below in reference to
FIGS. 46-49. That is, embodiments of the timer could be

implemented with the preset buttons 602, and not having a
keypad 204 or a S—key interlace 312.

Turning now to FIG. 8, a side view of the in—wall timer
shows comiectors enabling a connection of the timer to 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. .L‘slternatively
wires could extend from the timer and be connected to wires

ol‘the junction box.
Turning now to 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 embodiment of the present
invention is shown. Rather than a timer which is fixedly
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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 adapted. to 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 prongs ol‘a plug of a light or
an appliance. The timer 902 also comprises prongs 906 to be
inserted to an outlet to enable applying power to the light or
appliance. The user interface 202. shown opposite of the
prongs 906. can be implemented according to any ol‘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 lirst embodiment ol‘the present invention is
shown. As shown in F 1G. 10., a circuit for implementing a
timer having pre~stored timing patterns comprises a control
circuit 1002 adapted to access one or more of a 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 implemented to store tinting 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 power loss. A portable metnory
1008, having contacts 1010. may be received by a connector
1012 (such as the connector 702 ol‘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 ground ter-
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 ol'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 power to be applied to an appli-
ance 1032, such as a light as shown. The appliance has a first
terminal 1032 for receiving the regulated voltage from the
voltage terminal 1030 and a second terminal 103.6 coupled to
the ground potential. An input portion 1038. which may be
implement any of the user interface elements described in
reference to FIGS. .1-7 is also shown.

Turning now to FIG. 11, 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 is shown. As shown in
FIG. 1.1 comprises a wireless communication circuit 1102
which is adapted to enable the wireless prograimnnrg o l' cer~
tain data or information by way ofa corresponding wireless
communication circuit implemented in a computer device,
such as a laptop computer, a tablet computer or a “smart
phone.” An example of a wireless communication circuit is ..
shown by way of example in FIG. 12.

Turning now to FIG. 12. a block diagram ol'an exemplary
wireless communication circuit enabling the operation of the
circuit of FIG. 11 according to an embodiment of the present
invention is shown. In particular. the antenna 1104 receives
wireless communication signals according to a predeterv
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 ([13) circuit 1208.
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Based upon outputs of the ll" 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 (DAG) .1216, the output ofwhich is coupled
to a modulator 1218 which is also coupled to a PLL1220. A
power amplifier receives the output of the modulator to drive
the antenna 1,104 and transmit the data. It should benoted that

the wireless communication network could be configured to
implement any 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 continu—
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 ol‘example. other wireless data
transceivers could be employed according to the present
invention to implement the 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 cnablc applying certain data. such a timing
pattern, which is suitable for a timer implemented in the
geographic area. As shown in 1“1G. 13, the geographic area of
the continental US is divided into 12 regions identified by a
longitudinal designation (shown here as the time zones) or
latitudinal designation (shown here as 3 regions designated as
north, central and south). According to the embodiment of
FIG. 12. the regions are designated by a two letter code
including the first 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 ol‘example, it should be
understood that a greater number or fewer number of regions
could be designated. Further, while geographic regions, other
designation of regions could be implemented, such as zip
codes or telephone area codes.

Turning now to FIGS. 14 and 15, diagrams data 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 ofFlG'. 14, a field 1402 stores the received “c lear” code.
shown here 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 (shown here 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 ofFlG. 15., an optional daylight savings code
1502 indicating daylight savings time iirlormation, 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
numbers and associated timing characterization data and cat-
egorics according to an embodimerit of the present invention.
A significant benefit ofthe various embodiments ol‘the timers
and methods of implement ing a timer is that on and off times
for implementing a timer are easily selected without having to
enter the on and ol'ftimes. Rather, a timing pattern designated
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by a timing pattern code can be easily be selected by a user
rather than having a user enter the on and off times for the
timer. As will be described in more detail below, the timing
patterns can be categorized according to a number of broad
categories, such as fixed timing patterns, DST timing pat-
terns. seasonal timing patterns, and astronomic timing pat~
terns, for example, to make it easier to select a desired timing
pattern. The timing pattern codes can also be arranged such
that similartiming patterns can have similar numbers, and can
be arranged in a tree format such that numbers having the
same most significant bit will have the same broad category.
Tinting patterns associated with timing pattern codes having
the same second most significant bit may also have a common
on or ofl'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 tithing patterns having timing pattern codes between
1 and lxx, DST timing patterns having timing pattern codes
between 2 and but, seasonal timing patterns having timing
pattern codes between 3 and SXX, 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 code starting with
l 1X, while timing patterns having an on time of5:00 PM will
have a timing pattern code starting with 12X. The first timing
pattern code of any of the any of the groups (Le, the timing
pattern code could he the default timing pattern code for
dedicated timing pattern selection buttons as will be
described in more detail below.

The second and third 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
ol‘on and ofi'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 known dusk and dawn times.
While dusk and dawn times are helpful in setting on and off
times for a timer because the; are close to the times when it
becomes dark 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 want the 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 may be after '7230. Therefore a user may want to use an
offset. As will be described in more detail below, a certain

time period delay for tithing on the timer may he desired with
on times and a certain time period for turning lights offearly
maybe desired with off times. Further, a user may desire the
use of astronomic dusk times (with or without an olfset) and
the use of a fixed timer for turning the lights 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 turd seasonal categories, or could be
limited to the astronomic categories for simplicity. it should
also 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 o f year. While it may he
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possible to store astronomic data any level of granularity of
location and time, average astronomic dusk and dawn data
could be stored based upon a particular region and a particular
time period as will be described in reference to FIG, 18. in
order to store average astrtmomic dusk and dawn data, it is
necessary to identify a location where the timer will be used,
and assign that location to a reasonable number ol‘regions for
which astronomic timing data is stored. By way oil'example in
FIG. 17, the. l2 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 dawn times ofthe 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 he used based upon the 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 shown in FIG. 18, these average dusk and dawn times
are not only based upon location, but also based upon time of
year. While daily dusk and dawn times could be used, it would
be more efficient to use average dusk and dawn times for
given time periods, and particularly time periods associated
with time periods for implementing timing patterns, as
described in reference to li'lGS. 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
oil" time would be applied, shown by way ofcxample 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 change in the future), dates for applying a tinting pattern
tor 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 may like to select a period for applying a daylight
savings time timing pattern during a period which is different
than the period between min-ring the clock back and returning
the clock to the standard time. Accordingly, a table could be
stored which has different daylight savings time data includ-
ing a DST time period for applying different timing patterns
and dates for changing the clock. Each ot‘a plurality of corn.-
binations is stored with a corresponding DST code in the
table. When the DST code is entered during pnrgmmnring of
the timer, on and o if 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.

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 F IO. 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 USB drive, by way of the
connector 702.

'l‘urning now to FIG. 20. a flow diagram shows the opera-
tion of the S-key user interface ol‘FlGS. 5 and 7 according to
an embodiment ofthe present invention. While the keypad of
FIG. 2 provides an easy way of entering data necessary to
implement a timer having pre—stored timing patterns, other
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user interfaces could be used which take advantage of the
pre—stored timing patterns associated with corresponding tim—
ing pattern codes. For example, “navigation” keys which
enable a user move through a menu can be implemented to
enable a riser to select a timing pattern code or any other data
necessary for implementing a timer as set fhrth above. Unlike
conventional timer user interfaces. the 5 key navigation user
interface of FIG. 20 is not only intuitive. but overcomes many
ofthe problems associated 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 programming categories 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. 2143, the
arrangement of programming categories and corresponding
data values will enable easy navigation through the user inter-
face by indicating where a user is within the menu.

Referring specilicallyto FIG. 20, the programming catego-
ries 2002 and corresponding data values 2003 could be
selected by the 5 key user interface which includes a select
key 2004 which could be used to 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
(eg. 2 seconds }_. the lelt key 2006 will allow moving lelt 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 colunm for
a current programming category. while a down key 2012 will
enable moving down within the current programming cat—
egory. By way ofexample, when the display is in an opera~
tional mode and shows operational 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 when the select key 2004 is selected. If the user
desires to enter a certain time, the up and down keys can be
used to move to a desired data value representing the desired
hour. and have that data value selected by using the select key.
When a data value is selected for a given programming cat~
egory, the user interface preferrably then automatically
moves to the following programming category. A key pad
sequence (such as the selection ofthe select key three times or
merely holding the select key fora predetermined period of
time (eg. 2 secondsl) can then be entered at: any time to leave
the programming mode of the timer.

The programming categories include the following: the
hour mode 2014 (having 24 data values from 12 AM to ll
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 of the tens digit ofthe year from 0x to 9x), the year mode
2024 (having 10 data values from t) 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 tithing pattern mode 2028
(having a predetermined number of timing pattern codes
associated with a corresponding number of pre-stored timing
patterns), the DST mode 2030 (having the number of 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 number of available security codes.
such as 'l ()0 codes for a two bit security code or '1 000 codes for
a 3 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
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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 by the processor of the timer
to implement a tithing pattern.

FIGS. 21-43 shows a series of stages of programming a
timer using the. S-key user interface of FIGS. 5 and 7. While
displays maybe desirable for some users (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 ditfi~
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 programming a timer
to enable operation of the timer according to a pro-stored
tinting pattern from the initial, tin-programmed state of the
timer of FIG. 21 to the final programmed state of the 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 when the. select key ofthe
S-key user interface is selected (or some other key sequence
such as the select key being selected 3 times. or the select key
being depressed for a predetermined period, such as two
seconds).

One unique leature ofthe user interface described in FIGS.
21—43 is that a current selection option (either prograuntning
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 overcome a significant problem of conventional timers
with displays which are difficult to read, the current program—
ming category and data value is larger thanthe “previous” and
“next“ programming category and data value. Making the
current programming category and data value larger makes it
easier to read the progrannning category and data value while
still making it easy to navigate the menu by providing previ—
ous and next values.

After a key or key sequence is entered on S—key user inter-
face to enter the programming mode, an initial programming
state is enteredas shown inFlG. 22. While the initial states for

data values in lilGS. 23—42 are shown as the top values of the
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 o:t'10:24 PM and a current data ofOct. 9, 2013.
where the timer is operated in the North Central (NC) region
having a timing pattern 13, a DST code 903 and an optional
security code ()‘l 3. As will be described in more detail below,
a security code could be used ifa user could reprogram the
timer using a wireless connection to prevent a hacker from
changing the operation of the timer (from outside of a build-
ing for example).

As shown in FIG. 22, the initial programming state
includes the Hourprogramming mode, and a initial data value
of 1 AM. A user could then use the up and down keys to select
the desired time. As shown in FIG. 23, the user had moved
down one data value to 2 AM, and then down to the desired
data value of lo 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 happens to 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
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hey. As shown in FIG. 25. the initial state of the minute
programming mode has a “ I " 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 shown in FIG. 26, where the
month programming category would then be displayed as
shown in FIG. 27 in response to the selection ofthe data in the
minute programming mode. Alter the desired month ofOcto-
her is reached in FIG. 29. the programming mode is move to
the day programming mode as shown in FIG. 2‘), where the
desired 24;}; day is selected as shown in FIG. 30. As shown in
each of the displays. a previous programming category is
shown above a current programming category, and a next
programming category is shown below the current program-
rning category. Similarly, a previous data value oil‘the current
programming category is shown above the current data value.
and a next data value is shown below the current data value.

For example. in selecting the month as shown in 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 progrzunming
category “day“ is shown below the current programming
category. Similarly, in the data value side of the display, the
month of December is 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 riser can more easily navigate through the menu.
Also, by providing the current category/value in a larger size.
it is easy to read the category/value.

Selecting a desired year can present more of a problem
because ofthe. number ofavailable years (e.g, 100 data values
from 2000-2099). While a single your selection mode can be
implemented in the satire way as selecting l ol‘3l days of a
month as described above. the year progranuning 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 noted that 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 shown in 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 mid down keys are used to select 2013 as shown
in FIG. 34.

Other data for implementing the timer can then be entered.
In particular. the region in which the timer is implemented can
be selected by going from tut 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 shown in FIG. 37
can be changed to the desired timing program l3. as shown in
F1G. 38. The desired daylight savings time code can then be
selected. where an initial daylight savings time code 900
shown in FIG. 39 can be changed to the desired daylight
savings time code 903. as shown in FIG. 40. Finally. a desired
security code can then be selected, where an initial security ..
code of 000 shown in FIG. 41 can be changed to the desired
security code ol‘Ol‘S. as shown in FIG. 42. Alter all ol‘the data
is entered. and the exit option is selected, the display of the
timer returns to the operating mode, where the display shows
some or all 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 shown on the display
to indicate that a security code has been programmed.

While it is assumed that no data was programmed initially,
it should be noted that, ifthe timer is already programmed and
just some data needs to be reprogrammed, the left and right
keys can be used to move within the menu to reach a desired
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programming category to change the data for that. category, at
which time the select key can he used to select the data. leave
the prograrmning mode. and return to the display for the
normal operational mode. By way of example, if a timer is
already programmed and a user desires to change the timing
pattern (by changing the selected timing pattern code). a user
would enter the progrannning mode and use the left and right
lreys to move along the programming modes until the timing
pattern programming mode is reached. The up and down the
available data values until the desired timing pattern code is
reached. The data value be selected by using select key. at
which time the programming category would move to the
next programming category. Ifno other data values need to be
changed, a user could move along the programming catego—
ries to the “exit” option to return to normal operation or hold
the select key for a predetermined period of time. Accord—
ingly, it'a timer is already programmed and a user desires 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 F1G. 44. a memory shows fields and cor—
responding stored data associated with the programmed timer
of FIG. 43. All of the data entered using the numeric keypad
or S—key user interface is stored in memory fields ofa memory
of the timer. such as memory 1006 for example. and is
accessed by the timer to implement a 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 embodiment ol‘the present invention. That is,
based upon a current time and date. the timer will implement
the timing pattern (associated with the selected timing pattern
code) by using data ol‘FIGS. 16-19. As shown in FIG. 45. a
display 4502 ol‘a wireless device, such as a laptop computer.
a tablet computer or a cellular telephone having a touch
screen or some other 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.
tor 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
“QWERIY” keypad) and a numeric entry portion (having
touch screen keys from 0 to 9), Various fields 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 someone to enter
the time, shown here as a 4 digit military time. However,
because a full QWERTY keypad is provided, the time could
he entered as 10:24 PM for example. The date is entered in a
date field 4512. Although shown in a 6 digit DDMM‘i’Y
format, it could be spelled out using letters and numbers. The.
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
shown in FIG. 6 or 7, or enables entering on and ofl'times to
be applied when the timing pattern associated with the dedi—
cated buttons are selected. That is. a screen could have a field

tor each dedicated button, where a user could enter the timing
pattern code in the field which corresponds to the timing
pattern which is desired for the field. As shown For example in
FIG. 46 which relates to a timing program for a fixed button
setting. on and oh“ times which would be applied throughout
the year could be entered in data fields, where on and o li’tirnes
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for weekdays could be entered in fields 4602 and 4604 respec-
tively. and on and oif 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
programming options to finish the programming or exit as
desired.

As shown in FIG. 47. on and offtimes 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.
As will be described in more detail below in reference to FIG.

50. users may prefer to apply astronomic times with a delay in
turning the lights on at dusk. and turning the lights off early at
dawn. According to another embodiment. the astronomic tim—
ing program associated with a button could include zui option
of setting the offtime to a fixed time. That is. while users may
want the on time ofthe timer to follow the dusk time. they may
want the lights to go off at a fixed times (such as l :00 AM or
6:00 AM for example) rather than be tied to the dawn time.

A screen for progrannning on and off times for a DST
button is shown in FIG. 48. According to the embodiment of
FIG. 48. on and offtimes to be applied during a standard time
period can be entered in fields 4802 and 4804. while on and
otftitnes to he applied during a daylight savings times period
can be entered in fields 4806 and 4808. A similararrangement
is shown in FIG. 49. where settings for 4 “seasonal” timing
patterns can be applied rather than settings for two timing
patterns as described in reference to F lG. 48. In particular, on
and offtimes to be applied during a spring time period can be
entered in fields 4902 and 4904, on and offtimes to be applied
during a summer time period can be entered in fields 4.906 and
4908, on and offtimes to be applied during a fall time period
can be entered in fields 4910 and 4912. and on and offtimes

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
when a dedicated button is selected. where the default timing
patterns could be based upon the l —4 timing pattern codes
associated with the four categories oftiming patterns shown
in FIG. 16.

Charts provided in FIGS. 50-52 show dusk and dawn times
tin-oughout the year. average dusk and dawn times for periods.
and the benefits of implementing certain on and off times
during certain periods. 'l'urning lirst to FIG. 50. a chart shows i ,
dusk and dawn times over a year. and an average time shown
by the dashed line. As should be apparent from FIG. 50,
considerable energy can be saved by setting on and olf times
at times other than the average dusk and dawn times. While
the charts 0 f FIGS. 51 and 52 provide timing patterns having
better granularity and therctbre provide a more desirable
timing pattern. the chart 0 fl" lG. 50 provides perspective as to
how much energy can be saved by implementing times other
than astronomic dusk and dawn times. As is apparent from
FIG. 50, each light controlled by a timer will be ofi'for at least
2 hours longer each day compared to astronomic times by
setting the on time for a light at l hour alter dusk and setting
the off time 1 hour before the average dawn.

Turning now to FIG. 51, a chart shows dusk and dawn times
over a year and which is divided into two periods including
standard time and daylight savings time. As can be seen in
FIG. 51. the average dusk and dawn times are very different
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for the two time periods. and the timer on and offsettings with
a one hour offset is very different. By establishing the two
time periods to apply two different time settings. it can be
seen that different on and offtimes are much closer to the dusk

and dawn times. and therefore provide an overall more desir—
able timing pattern for the year. while still providing savings
by having the timer on less. Additional energ * reduction can
be achieved by moving the olf time of the DST period to a
fixed time. such as 5:00 AM and still 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 normal time during the spring.

The embodiment ofFlG. 52 shows 4 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 seasonal periods are shown. it should be understood that
other periods could be defined, such as monthly periods.
l'lowever, a greater number ofperiods may require additional
memory for storing data and may make it more difficult to
select a desirable timing pattern by a user. Accordingly, the
number ofperiods selected (which may provide a better tim-
ing pattern) may be a tradeolf with additional memory
requirements and reduced user-friendliness. One of the ben—
efits o fthe various embodiments is that they are user friendly.
Therefore, the number timing pattern options available to a
user must be selected to ensure that the timer is still user

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

'l‘urning now to FIG. 53. a flow chart shows a method of
generating timing characterization data according to an
embodiment of the present invention. A plurality of timing
patterns are established at a step 5302. A unique timing pat—
tern code is assigned for each timing pattern o {the plurality of
timing patterns at a step 5304. The timing patterns and cor—
responding timing pattern codes are stored in a memory ofthe
timer at a step 5306. Geographic regions where the timers will
be used are also defined at a step 5308. Time periods for which
average dusk and dawn times may be used defined at a step
5310. Average dusk and dawn timers associated with the time
periods and geographic regions are stored in a memory ofthe
timer at a step 5312. DST data related to “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 regiom in a memory of the timer at a step 5314. It
is then determined whether an input is received at a user
interface of the timer at a step 5316. Data associated with an
operational field are stored in a memory of the timer at a step
5318. It is then determined whether a time out been reached or

a stored indication received at a step 5320, The timer is
operated based upon the data stored in the operational field at
a step 5322.

'lTurning now to FIG. 54. a tie ' 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. sequence to enter the data at a
step 5406. A geographic region for the timer is entered fol-
lowed by the key or keypad sequence to enter the data at a step
5408. A timing pattern code is entered followed by the key or
keypad sequence to enterthe data at a step 54.10. A DST code
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is optionally entered followed by a key or keypad sequence to
enter the data at a step 541 2. It is then determined whether the
last data is entered or a time—out period expired at 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 541.8. A second predetermined keypad
sequence is entered to change the timing pattern code only at
a step 5420.

Tin‘ning now to FIG. 55, a flow chart shows a method of
selecting a stored timing pattern using the keypad of FlGS. 2
and 4 according to an embodiment ofthe present invention A
select key is pressed to enter the programming mode at a step
5502. It is then determined whether a left or right key is
selected to move to a different progrannning category at a 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 key is selected to enable selecting an option associ-
ated with the current progrmnming category at a step 5508.
'fbe display will show another option ofa programming cat—
egory as it moves vertically along options of a current prov
gramming category at a step 5510. It is then determined
whether the programming mode ended at a step 5512.

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

programming the timer within range of timer at a step 5604,
It is then determined whether the correct security code
entered on the wireless device at a step 5606. Data entered in
fields on the wireless device are downloaded at a step 5608.
The data in the timer is stored at a step 5610. The timer is
operated based upon the stored data at a step 5610.

It can therefore be appreciated that the new mid novel timer
and method ofimplementing 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. As a result, the invention is not
to be limited by the foregoing embodiments, but only by the
following claims.

l claim:

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

a memory storing at least one timing pattern, the at least
one timing pattern having one or more onfoff settings for
a time period; and

a wireless communication circuit configured to receive.
using a wireless communication protocol, the at least
one timing pattern selected. on a user interface ofa wire
less device having a corresponding wireless comnnlni~
cation circuit, the user interface enabling the selection of
the at least one timing pattern;

wherein the user interface is configured to receive a secuv
rity code enabling the downloading o f the timing pattern
to the memory using the wireless communication pro~
tocol.

2. The programmable light timer ofclaim] wherein the at
least one timing pattern has at least a first set of on and off
times for a first time period and a second set of on and off
times for a second time period.

'3. The progrannnable light timer of claim 1 wherein the
user interface enables the selection of dusk as an on time of

the at least one timing pattern.
4. The programmable light timer of claim 1 wherein the

programmable light timer does not include a display.
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5. The progiannnable light timer of claim 1 wherein the
user interface enables the selection 0 fa first on time and a first

oi)" time for a first plurality of (lays of the week.
6. The programmable light timer of claim 5 wherein the

user interface enables the selection of a second on time and a

second off time for a second plurality of days of the week.
'7. The programmable light timer ofclaim 1 wherein the

user interface enables an astronomic time for one of the on
time or the off time.

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

a memory storing at least one timing pattern the at least
one timing pattem having one or more ont’olfsettings for
a time period;

a wireless communication circuit coupled to receive the at
least one timing pattern; and

a control circuit coupled to the wireless communication
circuit and enabling receiving the at least one timing
pattern from a wireless device, wherein the wireless
device comprises a user interface configured to receive a
security code enabling the downloading of the timing
pattern from the wireless device to the programmable
light timer.

9. The programmable light timer ofclaim 8 wherein the at
least one timing pattern has at least a first set of on and off
times for a first time period and a second set of on and off
times for a second time period.

10. The programmable light timer of claim 9 wherein the
user interface enables the selection of dusk as an on time of

the at least one timing pattern.
1 l. The programmable light timer ofclaim 10 wherein the

user interface enables the selection of dawn as an off time of

the at least one timing pattern.
12. The progiarmnable light timer of claim 8 wherein the

user interface enables the selection of'a first on time and a first

off time for a first plurality of days of the week,
13. The programmable light timer ofclaim 12 wherein the

user interface enables the selection of a second on time and a

second off time for a second plt ‘ality of days 0 f the week.
14. The prograrmnable light timer of claim 8 wherein the

user interface enables the selection of an astronomic time for
one ofthe on time or the off'time and a fixed time for the. other
ofthe on time and the off time.

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

implementing a wireless communication circuit in the pro-
grammable light timer;

storing at least one timing pattern in a memory, the at least
one timing pattern having one or more on’offsettings for
a time period;

enabling the entry of a security code on a user interface of
a wireless device having a Wireless communication cir—
cuit in communication with the wireless communication

circuit of the programmable light timer;
enabling the selection 0 f a timing pattern on the user inter—

face of the wireless device; and
downloading the selected timing pattern from the wireless

device to the programmable light timer.
16. The method of claim 15 wherein storing at least one

timing pattern comprises storing at least one tinting pattern
comprises storing a tinting pattern having at least a. first set of
on and offtimes for a first time period and a second set of on
and off timers for a second time period.

17. The method of claim 16 further comprising enabling
the selection of dusk as an on time of the at least one timing
pattern.
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18. The method ol‘claim 15 funher comprising enabling
the programming ol‘tlie prognmimable lighl timer without a
display.

19. The method of claim 15 further comprising enabling
the selection ol‘a first on time mid a firsl 011" time for a first

plurality ofdays Qi'the week.
20. The method ol‘ claim 15 fimher comprising enabling

the selection of an aslronomjc time for one (if (he on time or
lhe off time and a fixed time for the other of the on time and
the off time. 10

20
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 Very 5:00!

For $19399, you get a timer that iets you set an exact time for

onleff, uniike other piugvin iamp timers.

Yeu set it just iike a digitai alarm eiock and then ping in your
iemp - er any appiianee up t0 600W — to turn it en and eff once

per day,

They aise have a 7—day version that wiii vary the on/eff times

deiiy, t0 make your empty home seem even more inhabited.

Gusher 14, 29:34 at “3:01 AM 5 - 

“i {were
: Elm-i

E illiewnieedt ie m iii-iii“ m FE}? fiewnieee
 To View Pi)?“ {.3-

i w\ u «x ‘\ . v
n ekatkakk

it} Her ‘ :2 

   

TrackBack URL for this entry:

nttp:l/www.typepad.carnlservicesltrackbacklfia00d8341c5dea§3e

Listed heiew are Sinks ta webiegs that reference 3; 

 

i am trying to get an instructien Sheet fer setting this iemp
emoff eentrei

Vested by: Ray Martin E 0st 3, 2%? 3:21:35? PM

i, tee, have a Timex fiigitei Qn—fo Timer and I (isn‘t have

instructions can how te set the thing. Heip,
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 Ceroiyn

Modei if 12,1374 {tx12693ta Fei“‘~““rv it? 33118\\\\\\\{\\\\\{\\\\\\\ 

Posted by: ceroiyn 3 Mar 3%), mos: 15:17:461 PM

i have the timer pictured above and have iost the instructions

for programming it. i‘ piugged it in to :herge and now i can“:

get it to do anything eise. It says 18:88 and won’t buege. Can

someone heio me to set it?
 

Thanks,
Connie

Posted by: Connie E New 333, 255368 12:43:52 AM

Susan Pfeufrer, Have you tried Rebooting your PC? Your
interns! PC ciock‘s time keeping quarts crystai can be osciating

out of time with your Timex Timen That can cause the above

error that you found, Report heck as to how this worked for

you in case we have to try new options,

 

 

Posted by: Rocketiteturng E New 11, 211613 12:17:13 PM

 

Weii, Suze, you couid wait e few more months, you know, after

Christmas, iike, and go to Target or Macy‘s or Weigreen's or

KMart or Waimart or BestBuys or one of those kinds of pieces,

whether they seii those or not, and teii 'ern its e oresent taut

the dang thing don't work and e1tin't even work after you

adjusted the heii out of it, and you want a new one by God.
Just waik right in and teii em that, don't bother hringin a receit

or the eid dead one. Theyii probebiy just hand you one right

over. Shoot, teii the manger you need more than one. Works
for me:

Posted by: Fluteiiai‘s: fihoppih Skooi E Nov 11, 2803 12:43:23 AM

Ejust hrought a brand new Timex about 2 months ago and the
modei number is 12—879: it dont even work: The timer moves

too siow or too fast and i‘ve adjusted severe! times and it stiii
networking. I dont remember where i brought this.“ i thihit it
was at Target or Waimart but how can i return it or can you

send me a new one if i send this to you?

Piease iet me know

Thanks

Posted by: Susan Weuffer 1 Nov 11'), zooa 11:47:32 Pitt

Do you have any such timers the some eoior as the oiug
cover?

Posted by: Jim Roberts 3 Get ‘15, 2:30? 3:53:36 PM

We are a ineoicai device mfr. We are iooking to repiace a

mechanicai 9-30 minute timer with e reiey to turn the system
on or off.

Any suggestion: We wiii need about 196 per yr

Posted by: Afteb Kepadya i Jui 25, 29% 61:24:29 PM
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sir-this is a suggestionmon ur timers u might wars: to add 2: rec!

indicatar Eight to teii if the timer is cm~in my case the timer was
on but the Eight butt) was burned out-the indicamr Eight wouid

oniy go on when the timer goes on— have the madei 12—879

 #asted by: g; 5 Dec 6, 2904 7:02:51 PM

The comments ts: this entry are dosed.
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Soiid State Timers and Controiiers 
Programmahie Repeat; Cycie

SN - GFF Timer

The modei 4980 is a microcontroiter based ON - OFF timer with digital dispiay of

timing. The 4980 controls a set othigh current output contacts in accordance with

a pre~programmed ON—OFF scheduie which continues tor as tong as power is

appiied. During an ON cycie the output retay is energized and the display wiii

countdown to zero, atwhich time the output retayde—energizes and the OFF period

begins. The ON and the OFFtime can be programmed to he anytime trom’i second

to 99 minutes and 59 seconds in 1 second increments. When operating in the {DN

portion otthe ON — OFF oycie, an LED iNDiCATQR on the front panei wiii he ON, turning OFF when operating

in the OFF portion otthe cycie. When the timer is operating in both the ON and (EFF portion otthe timing cycie

the digitat dispiay wiii count down in minutes and seconds. When the time reaches 00:00 the next cycie is

automatioaiiy dispiayed and the countdown proceeds. At 00:00 the output contacts reverse their state

corresponding to whether an ON or an OFF portion otthe cycie is scheduied next. When a timing cycie is in

progress, pressing the ON or OFF switch wiii disptaythe time that was originaiiy programmed. This action in no

way interferes with the timing cycle that is in progress. To program a new ON or OFF time the SETTEME switch

may he pressed white hoiding down the ON or OFF switch. The SET TEME switch advances the time oniy. By

hoiding the SET SWETCH down the speed otthe timing change increases permitting rapid programming. As the

desired time is approached the SET TitViE switch may be tapped to advance the time by increments oti second.

At sass thetime roiis overto {39:00. When finished programming the modei 4980 witi heepthe new time in

memory without the aid oi’ batteries. The new programmed time wiii aiways begin with the next cycle. Upon

powerup, the 4980 can he programmed to cornpietethe iast cycie in progress before a power interruption or reset

to the beginning otthe 0N cycle.

Mechanicai ..............................................................

2.875 SQUARE 2 1/2 MAX.

Mounting Bracket 7
OUTPUT ON
ENDECATOR

PROGRAMMABLE ON-OFF TIMER

SET

TIME

To SET the GM - OFF time, Press the cm or Qt“:
button and SET the time with the SET button

Notice: Artisan Controls Corporation assumes no responsihiiity for customers applications or product design, it is the customers responsibility
to analyze their application and test the selected product to deterniine its suitability for use; The information and data contained herein is the
sole and exclusive property of Artisan Controls; Corporation. Any duplication, niisnse, or conversion of this information without the express :
written consent of Artisan Controls Corporation is iliegai and Wili result in damages including court costs and attorney fees being assessed against
the party rnisusing this property i
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Soiid 
Specifications .........

Operating Voltage

Operating Current:

Timing Mode:
ON - OFF Time Base:

Time Base Memory:

Timing Accuracy:

Digital Display:

Timing Cycle Memory:

Front Panel indicator:

Front Panel Switches:

Output:

Output Contact Rating:

Timing Indication:

Operating Temperature:

Mounting:

Wiring:

Transient Protection:

Data Sheet Revision Date:

State Timers and Controiiers

: 12V DC (iGV— 18V DC) (~l),

ti5V AC BD/GOHZ. (195V ~ 135V AC) (2),

239V AC Silt/69H: (208V - 250V AC) {—3) See Ordering information.
EOGinA maximum for 12V DC model, 3 watts for AC models.

Programmable Repeat Cycle ON — OFF.

Three (4) time base selections can be changed by the user:

{30:91 — 99:59 minutes : seconds (Code 1 or 5)

99m — 9999 seconds (Code 2 or 9),

00:01 — 99:59 hours : minutes (Code 3 or 7).

Time base programmed remains as the operating time base even after

operating voltage has been interrupted.

15% of ON - OFF setting.

Four (4) digit red LED, 0.5 inch high characters displays the time remaining

in both the ON and OFF cycle when in progress.

Preset ON — OFF times kept in non—volatile memory, When the timer is

programmed with codes 1 — 3, the timing cycle is backed up to the last five (5)

second tick for restoration on recovery from a power failure, which can last

indefinitely. When the timer is programmed with codes 5 — 7’, the timer will

always powerup atthe beginning oithe ON cycle.

An LED ENDECATOR is ON when the ON timing period is in progress and the

output contacts energized.

Three (3) momentary push—buttons hehind front panel lahei overlay. Two (2)

for selecting the ON or OFF period. One (t) for setting the time.

SPOT Fewer relay contacts.

Normally Open Contacts: Rated torZO amperes inductive or resistive at125

or 240 VAC and 30V DC, 6 amps inductive or resistive at 277 VAC. 2 HP

motor load at24t) VAC, i HF motorised at 125 VAC, 6 arnperes ballast load

at 125 or 27’? VAC, 60 amps LRA at 240 VAC, .29 amperes FLA at 249 VAC.

Normally Closed Contacts: rated for t O amperes inductive or resistive at 1:25

or 240 VAC, 3 amps inductive or resistive at 27’? VAC, 10 amps inductive
or resistive at 39 VDC, i/2 l-iP motor load at240 VAC, 1/4 HP motor load

at 125 VAC, 3 amperes ballast load at 125 or 277 VAC, 313 LRA at 249

VAC, i9 amperes FLA at .240 VAC.

When tVlin:Sec, or Hrslelin are selected, the ’z‘ in the display blinks to indicate

timing in progress.
0°C to 70° C.

2.92 sq. cutout accepts timer. Timer secured with rear attached bracket a

nut. (hardware supplied)

Three (3) .25" Quick Connect terminals tor power relay connections, two (2)

#18 AWG wires, 12 inches long for operating voltage.

Operating voltage input circuit protected by silicon transient suppressors

responding to transients within 1 x i912 seconds to a peak pulse power

dissipation of t599 watts, with transient surge currents to 299 amperes tor

durations upto 1/120 second etzfiic. Maximumtrahsient voltage protection

is 6090 volts as delivered through a source resistance oi39 ohms with a
maximum duration of 8.3ms.

October i , Ztlti t)

Notice: Artisan Controls Corporation assumes no responsibility for customers applications or product design, it is the customers responsibility
to analyze their application and test the selected product to determine its suitability for use. The information and data contained herein is the
sole and exclusive property of Artisan Controls Corporation. Any duplication, misuse, or conversion of this information without the express :
written consent of Artisan Controls Corporation is illegal and will result in damages including court costs and attorney fees being assessed against

:: the party misusing this property '
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Soiid State Timers and Contentions 

Wiring ..................................................................

Twowiresthatare alreadyconnected tothe modei4989 are

the operating voltage wires. When operating from DC

voltages, there is no need to observe polarity otthe plus and

minus voltage, merely connect the AC or DC operating

vottagetothetwo wires supplied. The reiaycontaotwiring

is found atop the power relay, providing three .25 quick
connect terminals for the SPDT contacts. There is no

electrical connection between theth ree relay contacts and

the two operating voltage wires.

Changing The Time Base ...................................................

The model 4989 is stripped from the factory preset to the Code 3 time base of

99:59 Hours : Minutes. To program anothertime hase perform the following steps:

i. Turn the power OFF.

2. Press the {SPF} button white turning the power ON.

3. Release the button atterthe display turns ON.

4. A nuniberfroni 9 to 7 will appear. This number corresponds to:

’l a 99:91 99:59 rnin : sec, Continue last cycle on powerup.

2 = 999i 9999 see, Continue last cycle on powerup.

3 2 99:91 99:59 hr: min, Continue last cycle on powerup.

5 = 99:9i 99:59 min : sec, Restart to the GM cycle on powerup.

9 z 9991 9999 sec, Restart to the SN cycle on powerup.

7’ = 99:91 99:59 hr: min, Restart to the ON cycle on powerup.

5. Use the {SN} button to select the desired time base node.

9. Turn the powerOFF.
7. Wait 2 seconds.

8. Turn the powerON. The model 4989 will remain in the newtirne base programmed until

reprogrammed as above.

ardering information .............................

All versions ot the model 4989

can be programmed with one of

_2 (129V AC) ihifitfii time b35633.

4 (12v no)

-3 (saw An)

’otice: Artisan Controls Corporation assumes no responsibility for customers applications or product design, it is the custorners responsibility
. analyze their application and test the selected product to deterrnine its suitability for user The information and data contained herein is the

sole and exclusive property of Artisan Controls Corporation. Any duplication, rnisme, or conversion of this information without the express .
intten consent of Artisan Controls Corporation is illegal ancl will result in clarnages including court costs and attorney fees being assessed against
re party rnisusing this property '

 
EXHIBIT 1002 Page 109 of 399Artisan Controls Cornoration, 111 Caniield Ava, Bldg 315—18, Randolph, New Jersey $6.9, USA



EXHIBIT 1002 Page 110 of 399 

Emutnfl2Enwwucmmwa£8335th5:3"...thLwhsuumhscmr:m5.ymmmscEcuBmcucSumoEo>PEs“535qu$35>n_umycmmm‘am.“mmcmmfiomE._.Pn."—ma

2

EXHIBIT 1062 age 110 of 399

Nammmw

”mucmZJmmam:mg:9.SmNozczu.m>mambo>mcmuwtzecoamfi2yo$23m2EtmccouSen.-m."—nmxcjcmELEmEg:35.m6.6352m:BEEm2.5..EPF:Etwvtmnmstm>ES529.;:Ncw:o_umELou_:H-ma”9E:26.39.:mowcou_m_>wmmwfi€2.58.80.Eo>E>u___n_m__m>mccm9..thLou-2m.\\

\\

\ifixmkgm\\Ki.“a\$3,\\
«\{Nx

«“3

\\\\

\\\\\\\

\\\

 



EXHIBIT 1002 Page 111 of 399 

Configurable

Countdown Timer
Q 9 TIMING

The 5100 is an Artisan 4970 controller with the addition of three preset times. This highly
tlexi'oie countdown iniervai timer with digitai display controls a set of high current output
contacts. The timing cycle range can be configured for the following: Ohm-99:59
Minutesfieconds, OO:Oi—Q9:59 Hours:i\/iinutes, Quill-99% Seconds, and 00.01—99.99

Seconds. The two arrow buttons on the front panel are used to set the time, the tip button
creases the time and the Down decreases it. The longer a button is held down the faster

the rate at which the time value will change, the time value rolls around at both ends ofthe
time range. The A, B, and C buttons aiiow the user to store and recall up to 3 time vaiues providing simplified switching
between different cycle time values.

The Start/Stop button performs multiple functions. Pressing the Start/Stop button while the timer is idie will
energize the output power relay contacts and the controller begins counting down the time on the display, once the
dispiay reaches Q the contacts ole-energize and the unit alarms per it‘s configuration option Pressing the Start/Stop
button while the controller is timing will pause the controller at the eu rrent time and de~energize the output relay contacts.
Pressing the Start/Stop button while in pause mode causes the output relay to energize and the controller continues
timing from the point at which it was paused. Should the Start/Stop switch be held down for ionger than two seconds
while in pause mode the controller wiii reset and the dispiay wiii return to the original starting time.

Shouid power taii during a timing cycle the controiier remembers the East time value and will recover upon
restoration of power dependant on its configuration. The 5190 always remembers the last interval time programmed
and when first powered up resets to that time. The LED above the 4 digit display flashes during the timing cycle to
indicate timing and is on continuously when the cycie is ended. The 5100 can be configured with a variety oftime ranges,
timing adjustment, alarming, power recovery, and power conservation options, see the second page for details. The
4 digit LED display is available in Red (standard), Green, and Biue.

Specifications ...........................................................
Operating Voltage: tZVDC "to/+20%, 115VAC aiS‘B/o, ZBOVAC $1595, 24VAC aim/o, 50/60 Hz for AC.

Current Consumption: See ia'oie for operating current at nominal input voltages; idle : display on,
Timing = display & relay on, Standby = dispiay oft (option LP:02 selected)

Timing Accuracy: $0.596 of set time.
LED Digitai Display: Four digit LED, 0.56" characters. Red 3 standard, green and blue available.

Timing Cycle Memory: All data stored in non—volatile memory, it) yr. min. retention with no power.
Audible Alarm: Solid state alarm operating dependant on unit configuration.

Cutout Contact Ratings: See table below for various load types and voltages.
Mounting: 2.63 so. cutout accepts timer which is secured with supplied bracket & nui. Mounting

' ~ nut must be tightened to 3 inch pounds maximum. Operating Current (mA)
Agency Listing: Model 4970 is listed under UL File E47858 Standb

Appliance Controis — Component ATN22 y

N (US) 3: ATNZS (Can), the Model Si 00 12V DC 208 US is identical with three additionai 115v AC 19

 

 

switches and modified software, .

Wiring: .25" Quick Connect terminals. 230V AC
Qperating Temperature: 0°C to 73°C.

Data Sheet Revision Date: August 21, 2013 .
Output Contact Ratings

   
NO Contacts NC Contacts

{)t‘det’i ng Enffi rmat!an '''''''' Resistive 20A @ 125/240VAC, 30VDC 10A @ 125/240VAC, 30VDC
Model _ Voltage _ Display Color Inductive 6A @ 277VAC 3A @ 277VAC

_ 2HP @ 240VAC “/2HP @ 240VAC
-1 — 12V DC MOW 1HP @125VAC ‘AHP @125VAC
-2=115VAC

= 60A LRA @ 240VAC 33A LRA @ 240VAC

j _ gig/VAQC LRA/FLA 20A FLA @ 240VAC 10A FLA @ 240VAC

 

     
Ballast 6A @ 125/277VAC 3A @ 125/277VAC

 
 

ViSiT aura wee SiTE AT:

Notice: Artisan Controls Corporation assumes no responsibility for customers applrc -: f ' ~ ' Sign, n ;. ity to analyze
their application and test the selected product to determine its suitability for use. The information and data contained herein is the sole and exclusive
property of Artisan Controls Corporation. Any duplication, misuse, or conversion of this information without the express written consent of Artisan
Controls Corporation is illegal and will result in damages including court costs and attorney fees being assessed against the party misusing this property
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Operating Voltage
no polarity for DC

Configuration...................................................................

The 5100 controller provides many configuration options allowing the OEM to customize it‘s operation for their
application. Holding the Down button when appiying the input power places the controller into configuration mode. in
this mode. the controller displays a two character code and a two digit value for each option. Pressing the Start/Stop
button advances to the next option. Press the tip or Down buttons to change the option node or time value according
to the range of the item being configured. Once the options have been set, remove and reapply power with no
buttons pressed to operate the controller with its new configuration. The 5100 is supplied from the factory
configured with the italicized option codes below and all time values set to 0,

Timing Cycle Range Cycle End Notification
Minutes:Seconds, 00:01 to 99:59 Triple beep for 5 Seconds 

Notice: Artisan Controls Corporation assumes no resp

Hours:Minutes, 00:01 to 99:59 Triple beep until key pressed 
Seconds 1 to 9999 Continuoustone for 5 Seconds 
Seconds 0:01 to 99.99
Minutes 1 to 9999
Hoursi to 9999 

Cycle Time Adjustment
" 'l Full time range available 

Adjustable between limits
  Continuoustone until key pressed

Same as above with display flash  
tification Length

Length of notification, default = 5 sec 

play Power
LED display always on
Display dims after1 minute in idle mode
 

 

 

Output Type
‘ Output relay on during timing

No alarming enabled 

Triple beeping

 
 

Relay on for end notification length 

Relay on fort second @ end Relay always off

iiity for en. t:

Disabled by code At. 

  
Displays alarm time for A 

mers applic A. ns or product de. igh. it is the custorne . , ility to analyze
their application and test the selected product to determine its suitability for use The infortiiation and data contained herein is the sole and exclusive
property of Artisan Controls Corporation. Any duplication, misuse, or conversion of this information without the express written consent of Artisan
Cont

I
 
s Corporation is illegal and will result in damages including court costs and attorr
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Rule 1.501 citation

US. Patent No. 9,320,122

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

US. Patent No. 9,320,122

Issued: Apr. 19, 2016
37 CFR 1.501 Citation of prior art and

For: PROGRAMIVIABLE LIGHT written statements in patent files

TIMER AND A METHOD

OF IMPLEMENTING A

PROGRAMMABLE LIGHT

TIIVIER

Patentee: Cantingy Lighting

Control, LLC

COOQOOQOOCOOQOOQOOCOOOOOQOOCOOQOOQOOCOOQOOQOO
Art Unit: 2841 (for

Rule 501 citation of prior art and written “claim scope statements”

in US. Pat. No. 9,320,122

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Cantigny Lighting Control, LLC’s (“Cantigny”) owns US. Patent No.

9,320,122 (“the ‘122 patent”)(Real/Frame: 038505/0163).l Mid-2016, Cantigny

sued Jasco Products Company, LLC (“Jasco”) for infringement of the ‘122 patent

in the District Court for the Northern District of Illinois, Eastern Division (Civil
 

Action No. l6-cv-05794). Cantigny’s complaint in that lawsuit contains multiple

1 Cantigny “holds total legal ownership” of the ‘122 patent. The inventor and patent attorney of

record, John Joseph King, formed Cantigny as “a vehicle for the development of consumer

products using his inventions in light timing technology.” Document #1, page 1, 11 l, Cantigny v.

Jasco (case no. 1:16-cv-05794).
i
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Rule 1.501 citation

US. Patent No. 9,320,122

infringement contentions and associated “claim scope statements” that are now

made of record pursuant to 35 U.S.C. § 301 and 37 CPR. § 1.501 (“rule 501”).

Importantly, Cantigny’s overreach on the scope of its claims causes the claims to

encompass prior art that was not considered by the USPTO before it decided to

allow the ‘122 patent. Such prior art was presumably overlooked during the

Examiner’s patentability search and examination of the patented technology

because the USPTO and Cantigny took a much narrower position on the claims

during prosecution than Cantigny now takes in the Federal Courts and in the

marketplace. Moving forward, fairness, equity, and rule 501 demand that Cantigny

either (I) explain its forum-dependent positions on claim scope and state for the

record the limitations of its claims via its own Rule 501 citation or (2) otherwise be

held to its invalidatingly expansive positions on claim scope during any

reexaminations or inter partes reviews of this patent. See MPEP § 2202 (“The

basic purpose for citing written claim scope statements is to ensure that the patent

owner takes consistent positions regarding the scope of the claims of a particular

patent in the courts and before the Office”).

 

Respectfully Submitted,

Bryce A. Johnson

March 14 2018 /Bflce A. Johnson/

Date Reg. No. 74,733

ii
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Rule 1.501 citation

US. Patent No. 9,320,122

Table of Contents

I. Background & Introduction .............................................................................. 3

11. Requirements for Rule 501 citations of prior art & “claim scope statements” 8

A. Prior art that has a bearing on the patentability of the ‘ 122 patent claims ....... 9

B. Claim scope statements made in Federal Court.............................................. 11

1 Any other documents, pleadings, or evidence from the proceeding in which

the statement was filed that address the written statement ......................... 18

The forum & proceeding in which patent owner filed each statement ....... 19

3”. The specific papers and portions of the papers submitted that contain the

statements .................................................................................................... 19

11;, How each statement submitted is a statement in which patent owner took a

position on the scope of any claim in the patent ......................................... 20

C. Explanation —Patent Owner Statements: ......................................................... 21

D. Explanation —Patent Owner Statements: ......................................................... 28

l.

:5»

E34.)

At least independent claims 1 and 15 of the ‘ 122 patent are invalid under

AIA 35 U.S.C. § 102 (a)(1) for being anticipated by “Timex Digital ON-

OFF Lamp Timer” (published Oct. 14, 2004) by BookOfJoe, in view of7 CC

Cantigny 5 claim scope statements” .......................................................... 28

At least independent claims 1 and 15 of the ‘ 122 patent are invalid under

AIA 35 U.S.C. § 102 (a)(1) for being anticipated by Data Sheet for “4980

Programmable repeat cycle ON-OFF timer” (published Oct. 1, 2010) by7 CC

Artisan Controls Corporation, in view of Cantigny 5 claim scope

statements” .................................................................................................. 35

At least independent claim 8 of the ‘ 122 patent is invalid under AIA 35

U.S.C. § 102 (a)(1) for being anticipated by Data Sheet for “5100
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Rule 1.501 citation

US. Patent No. 9,320,122

configurable countdown timer” (published Aug. 21 , 2013) by Artisan7 CC

Controls Corporation, in View of Cantigny s claim scope statements” ...42

4. At least the independent claims of the ‘ 122 patent are invalid under AIA 35

U.S.C. § 102 (a)(1) for being anticipated by US. Pat. No. 4,279,012(issued

Jul. 14, 1981) by Beckerdorflet al. for a “programmable appliance

controller” in View of Cantigny’s “claim scope statements” ...................... 48
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I. Background & Introduction

The ‘122 patent issued on April 19, 2016 with all claims limited to

“programmable light timer[s]” (emphasis added).2 Almost immediately after

issuance, Cantigny sued Jasco for infringement of the ‘122 patent 1CiVil Action

No. 1:16-cv-057941. The accused product was a general-purpose programmable

power-outlet timer called the “myTouchSmartTM Indoor/Plug-In Digital Timer.”

See Table l:

 
Table 1: “Jasco’s “myTouchSmartTM Indoor/Plug—In Digital Timer.” See, e.g.,
Document #1-5, page 2, Cantigny v. Jasco case no. 1:16—cv-05794 . 

2 Independent claims 1 and 8 are directed to a “programmable light timer;” independent claim 15

is a method of implementing a “programmable light timer;” each of the three independent claims

1, 8, and 15 recite the term “programmable light timer” si_X times.
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Cantingy also accused a general-purpose in—wall timer called “MyTouchSmartTM

In—Wall Digital Timer” of infringing the ‘ 122 patent.

 
Table 2: Jasco’s “myTouchSmartTM In-Wall Digital Timer.” See, e.g.,

Document #1-4, page 2, Cantigny v. Jasco case no. 1:16—cv-05794 .
 

Cantigny’s infringement contentions and associated “claim scope statements”

underlying the lawsuit against Jasco were extremely disingenuous considering how

the patent was prosecuted at the Patent Office.
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On one hand, Cantigny prosecuted the ‘ 122 patent at the Patent Office with a

narrow claim scope limited to programmable light timers. Light timers are not

stand-alone devices because they have a specific purpose related to lighting and

therefore must be built-in or hardwired to a lamp or lighting circuit. For this

reason, the Patent Office appears to have only Examined the claims against prior

art in just one USPC technology class for lamps (class 315 (Electric lamp and

discharge device)) before deciding to grant this patent.3 Cantigny’s taking such a

narrow position on claim scope at the Patent Office made it easier to obtain the

patent because there was a limited class of prior art for the Patent Office to

consider4 when weighing the patentability of the claimed light timers.

On the other hand, Cantigny now asserts the ‘122 patent in the Federal

Courts and in the marketplace with an extremely broad claim scope that includes

general-purpose programmable power-outlet timers. General-purpose power-

outlet timers are not limited to lighting and have long predated the ‘122 patent.

Many such timers are stand-alone auxiliary power-sockets that are not built-in or

3 Indeed, the front of the ‘122 patent shows a “Field of Classification Search” with only one

USPC technology class (class 315). The “Examiner’s search strategy and results,” and “Search

information including classification, databases and other search related notes” of Mar. 1, 2016 in

the File History prove (1) that no other classes besides class 315 were searched for relevant prior

art by the USPTO prior to issuing the ‘122 patent and (2) that the claims were prosecuted by

Cantigny in just the one USPC class 315 for light timers. Every independent claims recites

“programmable light timer” at least six times.

4 The Patent Office also appears to have omitted to consider highly-relevant prior art submitted

by Information Disclosure Statement (IDS) because the listed prior art was not in the same

technology class of the narrowly prosecuted claims.
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hardwired to anything. General purpose power-outlet timers simply plug-in to a

power-outlet auxiliag to any flpe of electrical appliance. For instance, general-

purpose power-outlet timers have been used since at least the 1980’s to provide:

programmed timing control to TV show schedules (before DVRs and cable boxes),

programmed lawn-watering schedules for sprinkler systems, programmed cook-

times for crockpots or toasters, and programmed ON/OFF timing of Christmas-

light-strings. So, general-purpose power-outlet timers fall in several different

patent classes and they were not considered — even though they should have been

prior art according to the ‘122 patent holders own view of its invention formed

after prosecution. See, e. g., US. Patent classes 368 (Horology: time measuring

systems or devices), 307 (Electrical transmission or interconnection systems), 323

(Power supply or regulation systems), 361 (Electrical systems and devices), 200

(Electricity Circuit makers and breakers), 336 (Electronic digital logic circuitry),

174 (Electricity: conductors and insulators), or 315 (Electric lamp and discharge

device).5 Given that the Patent Office only looked for prior art in one relevant

technology class before granting the ‘122 patent, Cantingy’s broad position on

claim scope in the Federal Court opens the patent claims to validity challenges by

new prior art in new technology classes that were not considered by the Patent

5 This is not an exhaustive list of patent classifications for general purpose power outlet timers.

These exemplary power-outlet timer classes were taken from the field of search listed in Several

US. Patents for power-outlet timers like Jasco’s “myTouchSmartTM Indoor/Plug-In Digital
Timer.”
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Offlce. Basic searching of general purpose power-outlet timer classes nearly

immediately reveals on—point prior art under 35 USC §§ 102 or 103.

Cantigny’s forum-dependent position on claim scope is academically

disingenuous. If validity of the ‘122 patent is challenged in the Federal Courts,

then Cantigny can rely on a heavy presumption of patent validity and a fact-finder

who is not necessarily familiar or savvy with the laws of patentability would be

badly misled into thinking broadly scoped claims of an issued patent define a novel

invention. On the other hand, if the validity of the ‘ 122 patent is challenged at the

Patent Office, then Cantigny could make invalidating the patent more difficult by

relying on the very narrow claim scope position it used to originally prosecute the

patent. Such inconsistency is unfair and not consistent with the purposes of the

Patent Act.

Fortunately, Rule 501 holds patent owners accountable for these types of

inconsistent forum-dependent claim scope positions. By rule, Cantigny’s

expanded position on the claim scope in the Federal Courts can be made known to

the Patent Office and then used to challenge the ‘122 patent at the Patent Office

during ex parte reexamination or inter partes review. See lVlPEP § 2202 (“The

basic purpose for citing written claim scope statements is to ensure that the patent

owner takes consistent positions regarding the scope of the claims of a particular

patent in the courts and before the Office”). The relevant claim scope statements
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and samples of invalidating prior art are thus submitted so that Cantigny can either

(1) state for the record the “light timer” limitations of its claims via its own Rule

501 citation or (2) otherwise be held to its invalidatingly expansive positions on

claim scope during any reexaminations or interpartes reviews of the ‘ 122 patent.

11. Requirements for Rule 501 citations of prior art and “claim scope

statements”

With regard to “claim scope statements,” 37 CFR § 1.501 (a)(2) through

(b)(l) reads:

(a) Information content of submission: At any time during the period

of enforceability of a patent, any person may file a written submission

with the Office under this section, which is directed to the following

information:

(1) Prior art consisting of patents or printed publications which

the person making the submission believes to have a bearing on

the patentability of any claim of the patent; or

(2) Statements of the patent owner filed by the patent owner in

a proceeding before a Federal court or the Office in which the

patent owner took a position on the scope of any claim of the

patent. Any statement submitted under this paragraph must be

accompanied by any other documents, pleadings, or evidence

from the proceeding in which the statement was filed that

address the written statement, and such statement and

accompanying information under this paragraph must be

submitted in redacted form to exclude information subject to an

applicable protective order.

(3) Submissions under paragraph (a)(2) of this section must

identify:
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(i) The forum and proceeding in which patent owner filed

each statement;

(ii) The specific papers and portions of the papers

submitted that contain the statements; and

(iii) How each statement submitted is a statement in

which patent owner took a position on the scope of any

claim in the patent.

(b) Explanation: A submission pursuant to paragraph (a) of this

section:

(1) Must include an explanation in writing of the

pertinence and manner of applying any prior art

submitted under paragraph (a)(1) of this section and any

written statement and accompanying information

submitted under paragraph (a)(2) of this section to at

least one claim of the patent, in order for the submission

to become a part of the official file of the patent

A. Prior art that has a bearing on thepatentability 0fthe ‘122 patent claims

The following general purpose timers bear on the patentability of the ‘122

patent claims:

Prior art #1
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“Timex Digital ON-OFF Lamp Timer” (published Oct. 14, 2004), Web page <

http://wwwbookofioe.com/2004/lO/timex digital o.html>, 2 pages, Oct. 18, 2004,

retrieved from Intemet Archive Wayback Machine

<http://wayback.archive.org/web> on Feb. 26, 2018.

Prior art #2

K—————— 2.3% SQUARE ---— 2 1:2 MAX. --
i , anb‘ng Bra-2m: ““EOmar-1:03:

IRMA???“

1:593 ah: on 5: Zn?
3“}: the SET human

 
Data Sheet for “4980 Programmable repeat cycle ON-OFF timer” (published Oct.

1, 2010) (pages l-5) by Artisan Controls Corporation, 111 Canfield Ave., Bldg

B15-l8, Randolph, New Jersey 07896, USA.

Prior art #3

Meammmt

mmbw1mmmad mamas/qarm‘m$93
. :

Qmmmgmfiaggmania-3y in} DC
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Data Sheet for “5100 Configurable countdown timer” (published Aug. 21, 2013)

(pages l-2) by Artisan Controls Corporation, 111 Canfield Ave, Bldg B15-18,

Randolph, New Jersey 07896, USA.

Prior art #4

 
5.8 ‘

US. Pat. No. 4,279,012(issued Jul. 14, 1981) by Beckerdorfl et al. for a

“programmable appliance controller.”

B. Claim scope statements made in Federal Court.

Cantigny’s claim scope statements or written positions on claim scope are

repeated below:

Statement 1:

“The first type of infringing product permits the user to set the time,

and program separate ON and OFF times. This feature is present in

11
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the GE MyTouchSmartTM Indoor Plug-In Digital Timer, GE

MyTouchSmartTM In—Wall Digital Timer,... (‘the Programmable

Timers’).”

Cantigny v. Jasco, Case: l:l6-cv-005794, Complaint, Document #1, page 3,

fl 9.

Statement 2:

“Jasco has directly infringed and continues to directly infringe at least

claims 1, 6 and 7 of the ‘122 patent through using, selling and/or

importing the Programmable Timers... .”

Id., page 4, fl 14.

Statement 3:

“Claim 1 is an infringed claim. Claim 1 is infringed by the

Programmable Timers. The exemplar of infringement is the

MyTouchSmartTM In—Wall Digital Timer. The preamble of claim 1

states: “A programmable light timer for implementing a timing

pattern, the programmable light timer comprising[.]” The

MyTouchSmartTM In—Wall Digital Timer is a programmable timer.

The use described for the timer on the Jasco website is

“replac[ing]existing light switch.” Exhibit C [Document #1-3],

Features. Steps two and three of the setup description in Exhibit D

[Document #1-4], demonstrate setting the time and setting custom

on and off times, and states that “[a]ll programmed times will run

simultaneously in a 24 hour day.” (Exhibit D [Document #1-4]).

12
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The product also explicitly describes controlling lights in step 4,

the manual override. The product is, therefore, a programmable

light timer, which implements user-input timing patterns.

The first element of the claim is “an actuator on a user

interface of the programmable light timer enabling a selection of a

time for the programmable light timer.” Step 2 of Exhibit [D]

[Document #1-4] demonstrates using the actuators (the up and down

arrows) to set the time.

 
The user interface is the se 0 con ro buttons and the display of the

timer, as shown in the picture accompanying step 2. The

MyTouchSmartTM In—Wall Digital Timer therefore has an actuator on

the interface enabling selection of a time. These same actuators are

used both to set the clock time and to set the program times for the

two available user programs.

The second element of the claim is “a control circuit coupled to

the actuator[.]” The MyTouchSmartTM In—Wall Digital Timer

13
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contains circuitry which controls the display of the clock and the time

for programs, and which is connected to the actuators permitting the

changing of both clock time and program time. This circuitry meets

the second element of the claim.

The third element of the claim is “a display coupled to the control

circuit, wherein atime selected by the actuator is provided on the

display[.]” The MyTouchSmartTM In—Wall Digital Timer includes

an LCD display which shows the time selected by the actuator

both for clock time and for selected program times. The time selected

by the actuator is provided on the display both during setting of the

clock and the programmed “my on” and “my off’ times.

The fourth element of the claim is “a first button on the user

interface of the programmable light timer, wherein the first button is

programmable to have an on time[.]” The “my on” time buttons are

each programmable to have an on time.

The final element of the claim is “a second button on the user

interface of the programmable timer, wherein the second button is

programmable to have an off time.” The “my off” buttons are each

programmable to have an off time.

As each element of claim 1 is present in the MyTouchSmartTM

In—Wall Digital Timer, claim 1 of the ’122 is infringed by the

MyTouchSmartTM In—Wall Digital Timer. All of the Programmable

Timers infringe this claim.

Claim 6 calls for “The programmable light timer of claim 1 further

comprising a third button having a pre-stored timing pattern.” The

GE MyTouchSmartTM Indoor Plug-In Digital Timer and the GE

MyTouchSmartTM Indoor/Outdoor Plug-In Digital Timer each have

such a third button, including programs such as “evening” or

“morning”. These two products also infringe claim 6.

Claim 7 calls for “The programmable timer of claim 1 further

comprising a switch enabling overriding the timing pattern

implemented by the programmable light timer.” The ‘on’ switch on

the MyTouchSmartTM In—Wall Digital Timer overrides the timing

14
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pattern. The MyTouchSmartTM In—Wall Digital Timer infringes claim

7-77

Complaint, Document #1, page 4, 11 15 through page 7, 11 23.

Statement 4:

“Jasco has also directly infringed and continues to directly infringe at

least claims 8, 9, 10, ll, l2, l3, and 14 of the ’122 Patent

through using, selling and/or importing the Programmable

Timers.”

Id, page 7, 11 25.

Statement 5:

“Claim 8 is an infringed claim. Claim 8 is infringed by the Pre-Stored

Timers. The exemplar of infringement is the GE MyTouchSmartTM

Indoor Plug-In Digital Timer. The preamble of claim 1 states: “A

programmable light timer for implementing a timing pattern, the

programmable light timer comprising[.]” The GE MyTouchSmartTM

Indoor Plug-In Digital Timer is a programmable timer. Like the other

Jasco products, the use for the timer is to control lighting products.

Step II of the setup description in Exhibit E [Document #1-5],

demonstrates selection and use of pre-stored programs that “run

individually or simultaneously” (Exhibit E [Document #1-5]).

 
15
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The product is, therefore, a programmable light timer for

implementing a timing pattern.

The first element of the claim is “an actuator on a user

interface of the programmable light timer enabling a selection of a

time for the programmable light timer.” Step 2 of Exhibit E

[Document #1-5] demonstrates using the actuators (the up and down

arrows) to set the time.

 
The user interface is the set of control buttons and the display of the

timer, as shown in the picture accompanying step 2. The GE

MyTouchSmartTM Indoor Plug-In Digital Timer therefore has an

actuator on the interface enabling selection of a time. These same

actuators are used both to set the clock time and to set the program

times for the user programs.

The second element of the claim is “a control circuit coupled to

the actuator[.]” The GE MyTouchSmartTM Indoor Plug-In Digital

Timer contains circuitry which controls the display of the clock

and the time for programs, and which is connected to the

actuators permitting the changing of both clock time and program

time. This circuitry meets the second element of the claim.

The third element of the claim is “a display coupled to the control

circuit, wherein atime selected by the actuator is provided on the

display[.]” The GE MyTouchSmartTM Indoor Plug-In Digital

Timer includes an LCD display which shows the time selected

by the actuator both for clock time and for selected program times.

The time selected by the actuator is provided on the display both

16
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during setting of the clock and the programmed “my on” and “my off”

times.

The fourth element of the claim is “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[.]” The

“evening” button enables the selection of a preset schedule from

5 pm to midnight.

The final element of the claim is “a second button on the user

interface of the programmable timer, the second button enabling

the selection of a second pre-stored timing pattern.” The

“morning” button enables the selection of a preset schedule from 5 am
to 8 am.

As each element of claim 8 is present in the GE MyTouchSmartTM

Indoor Plug-In Digital Timer, claim 8 of the ’122 is infringed by

the GE MyTouchSmartTM Indoor Plug-In Digital Timer. All of the

Pre-Stored Timers infringe this claim.

Claim 9 calls for “The programmable light timer of claim 8 further

comprising a third button that is user-programmable.” Each of the

Pre-Stored Timers which include the my on time and my off time

features also infringes this claim, as they have a third (and fourth)

button which is user-programmable. This includes the GE

MyTouchSmartTM Indoor Plug-In Digital Timer and the GE

MyTouchSmartTM Indoor/Outdoor Plug-In Digital Timer.

Claim 10 calls for “The programmable light timer of claim 9

wherein the third button is programmable with a user-programmable

on time.” Each of the GE MyTouchSmartTM Indoor Plug-In Digital

Timer and the GE MyTouchSmartTM Indoor/Outdoor Plug-In

Digital Timer has the my on time button, which is programmable

with an on time. Each of the GE MyTouchSmartTM Indoor Plug-In

Digital Timer and the GE MyTouchSmartTM Indoor/Outdoor Plug-

In Digital Timer infringe claim 10.

Claim 11 calls for “The programmable light timer of claim 10 further

comprising a fourth button that is user programmable.” Each of the

17
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GE MyTouchSmartTM Indoor Plug-In Digital Timer and the GE

MyTouchSmartTM Indoor/Outdoor Plug-In Digital Timer have a

fourth button that is programmable, the my off time button, and

infringe claim 11.

Claim 12 calls for “The programmable light timer of claim 11 wherein

the fourth button is programmable with a user programmable an

off time.” The GE MyTouchSmartTM Indoor Plug-In Digital Timer

and the GE MyTouchSmartTM Indoor/Outdoor Plug-In Digital

Timer my off time button is so programmable, and they each infringe

claim 12.

Claim 13 calls for “The programmable light timer of claim 8 wherein

the actuator enables an up or down operation for selecting a time used

by the programmable light timer.” All of the Pre-Stored Timers

contain this feature, with both clock time and program times set using

the up and down arrow actuators in each product.

Claim 14 calls for “The programmable light timer of claim 8 further

comprising a switch enabling overriding the timing pattern

implemented by the programmable light timer.” Each of the GE

Digital Plug-In MyTouchSmartTM Timer, and the GE In-Wall

MyTouchSmartTM Digital Timer include this feature, with dedicated

on and off buttons used to manually control the device plugged into

the timer.”

Id, page 7, 11 26 through page 10, 11 38.

1. Any other documents, pleadings, or evidencefrom theproceeding

in which the statement wasfiled that address the written

statement

The statements were made in the complaint (Document #1) for Cantigny’s

lawsuit against Jasco, and that document was accompanied by Exhibits A through

F (Documents #1-1 through 1-6). The complaint and all the exhibits are submitted

per Rule 501 citation. The lawsuit settled before any other responsive pleadings

18
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were filed by Jasco.6 So, there are no other documents in this proceeding that

address the claim scope statements. The document is not subject to a protective

order, so the document is submitted without redactions.

2. Theforum andproceeding in which patent ownerfiled each

statement

The claim scope statements were made in a complaint (Document #1) and

accompanying exhibits (Documents #1-1 through 1-6) for patent infringement filed

in the District Court for the Northern District of Illinois, Eastern Division. The

proceeding is captioned Cantigny v. Jasco (Civil Action No. 1:16-cv-05794).

3. The specific papers andportions ofthepapers submitted that

contain the statements

In the complaint, the claim scope statements can be located at the following

pages and paragraphs:

Statement 1 - Complaint, Document #1, page 3, 11 9, Cantigny v. Jasco

(Civil Action No. l:l6-cv-05794).

Statement 2 - Id, page 4, 11 14.

Statement 3 - Id., page 4, 11 15 through page 7, 11 23.

Statement 4 - Id, page 7, 11 25.

Statement 5 - Id., page 7, 11 26 through page 10, 11 38.

6 On information and belief, Jasco’s development of its “MyTouchSmart” Digital Plug-In and In-

Wall Timers predates and therefore invalidates the critical date of the ‘122 patent under AIA 35

USC § 102. The case was settled before this point was litigated.

19
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4. How each statement submitted is a statement in which patent

owner took a position on the scope ofany claim in thepatent

Each of the written “claim scope statements” (statements 1 through 5) or

“written positions on claim scope” identified above are in fact Cantigny’s

expressed position on the scope of the claims of the ‘122 patent. The statements

amount to stated/written infringement contentions. Specifically, each of the

statements collectively and individually show Cantigny’s position that the scope of

claims 1, 6, 7 and 8 through 14 of the ‘122 patent is expansive enough to include

the general purpose timers of Jasco (i.e., MyTouchSmartTM Indoor Plug-In Digital

Timer; and MyTouchSmartTM In-Wall Digital Timer). Cantigny’s statements are

helpful for interpreting the claims against any prior art that presents a substantial

new question of patentability (SNQ) because Cantigny’s statements give two

examples of what it thinks its claims cover. Moreover, Cantigny’s vastly

expansive position regarding what the claims cover sheds light on how broad a

prior art search should be to properly identify whether Cantigny’s alleged

inventions meet the standard of “new, useful and nonobvious” under 35 U.S.C. §§

101-103, and whether the alleged innovations actually rise to the dignity of a

patent — and the corresponding right to file lawsuits to exclude others from the

marketplace. Cantigny’s claim scope statements make a variety of prior art

references available as prior art and suitable additional references may be

submitted as part of IDS statements under Rule 501.

20
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Written infringement contentions, like those submitted by Cantigny in its

lawsuit against Jasco, are in fact positions of claim scope. No doubt, infringement

contentions qualify as claim scope statements under Rule 501 which states that

claim scope statements include: “statements of the patent owner filed by the patent

owner in a proceeding before a Federal Court... in which the patent owner took a

position on the scope of any claim of the patent. 37 CFR § 1.501. The contentions

presented by Cantigny take the claims of the ‘ 122 patent and compare them to the

accused products, namely: MyTouchSmartTM Indoor Plug-In Digital Timer; and

MyTouchSmartTM In—Wall Digital Timer. The accused products must be believed

by Cantigny to fall within the “scope” of the claims or else there would be no

complaint for infringement. The very nature of an infringement contention in a

complaint for patent infringement involves Cantigny taking a position on the claim

scope and making statements about how the broad scope is overlaid on the accused

products. So, this submission is proper under Rule 501.

C. Explanation —Patent Owner Statements:

Generally, the claim scope statements make it apparent that, now that

Cantigny has the patent issued, it expanded the meaning of the term

“programmable light timer” to include any general-purpose programmable power

outlet timer that could be used to control lights and even other electronic devices.

Of course, any general purpose timer could be used to control a lamp, although the

21
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full scope of prior art was not considered in prosecution because only light related

prior art was evaluated. Cantigny’s expansive position on the scope of the claims

of the ‘122 patent is illustrated below in a claim V. statement chart. The left

column of the charts show the language of the claims, row-by-row. The right

column of the chart shows how Cantigny believes its claims for “programmable

light timers” read on Jasco’s general purpose power-outlet timer.

US9320122

l. A programmable light timer for

implementing a timing pattern, the

programmable light timer comprising:

 
“myTouchSmartTM Plug-In Digital Timer”

The GE MyTouchSmartTM Indoor Plug-In Digital

Timer is a programmable timer. One use for the

timer is to control lighting products. Step II of the

setup description in Exhibit E [Document #1-5],

demonstrates selection and use of pre-stored

programs that “run individually or simultaneously”

(Exhibit E [Document #1-5]).

 
The product is, therefore, a programmable light

timer for implementing a timing pattern.

 
22
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acontrol circuit coupled to the actuator; The GE MyTouchSmartTM Indoor Plug-In Digital

Timer contains circuitry which controls the

display of the clock and the time for programs,

and which is connected to the actuators

permitting the changing of both clock time and

program time. This circuitry meets the second

element of the claim.

 
a first button on the user interface of the The “my on” time buttons are each programmable

programmable light timer, wherein the to have an on time.

first button is programmable to have an on

time; and
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a second button on the user interface of

the programmable light timer, wherein the

second button is programmable to have an

off time.

Rule 1.501 citation
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The “my off" buttons are each programmable to

have an off time.

 
7. The programmable 11ght t1mer of cla1m

1 further comprising a switch enabling

overriding the timing pattern implemented

by the programmable light timer.  Cla1m 7 calls for The programmable t1mer of cla1m

1 further comprising a switch enabling overriding

the timing pattern implemented by the

programmable light timer.” The ‘on’ switch on the

MyTouchSmartTM In-Wall Digital Timer overrides

the timing pattern. The MyTouchSmartTM In-Wall

Digital Timer infringes claim 7.”
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an actuator on a user interface of the

programmable light timer, the actuator

enabling a selection of a time for the

programmable light timer;  
Rule 1.501 citation

US. Patent No. 9,320,122

 
Step 2 of Exhibit E [Document #1-5] demonstrates

using the actuators (the up and down arrows) to set

the time.)

 
The user interface is the set of control buttons and

the display of the timer, as shown in the picture

accompanying step 2. The GE MyTouchSmartTM

Indoor Plug-In Digital Timer therefore has an

actuator on the interface enabling selection of a

time. These same actuators are used both to set the

clock time and to set the program times for the user
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programs.

 
a sp ay coup e e y ouc

wherein atime selected by the actuator is Timer includes an LCD display which shows

provided on the display; the time selected by the actuator both for clock

time and for selected program times. The time

selected by the actuator is provided on the display

both during setting of the clock and the programmed

“my on” and “my off” times.

 
and a second button on the user interface The “morning” button enables the selection of a

of the programmable light timer, the preset schedule from 5 am to 8 am.

second button enabling the selection of a

second pre-stored timing pattern.

 
10. The programmable 11ght t1mer of Cla1m 10 calls for The programmable 11ght

claim 9 wherein the third button is timer of claim 9 wherein the third button is

programmable with a user programmable programmable with a user-programmable on time.”

Each of the GE MyTouchSmartTM Indoor Plug-In
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on time.
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Digital Timer and the GE MyTouchSmartTM

Indoor/Outdoor Plug-In Digital Timer has the my

on time button, which is programmable with an

on time. Each of the GE MyTouchSmartTM Indoor

Plug-In Digital Timer and the GE

MyTouchSmartTM Indoor/Outdoor Plug-In Digital

Timer infrin e claim 10
 

 
12. The programmable light timer of

claim 11 wherein the fourth button is

programmable with a user programmable

an off time.

Claim 12 calls for “The programmable light timer of

claim 11 wherein the fourth button is programmable

with a user programmable an off time.” The

GE MyTouchSmartTM Indoor Plug-In Digital

Timer and the GE MyTouchSmartTM

Indoor/Outdoor Plug-In Digital Timer my off time

button is so programmable, and they each infringe

claim 12.

 
14. The programmable light timer of

claim 8 further comprising a switch

enabling overriding the timing pattern

implemented by the programmable light

timer.

 Claim 14 calls for “The programmable light timer of

claim 8 further comprising a switch enabling

overriding the timing pattern implemented by

the programmable light timer.” Each of the GE

Digital Plug-In MyTouchSmartTM Timer, and the

GE In-Wall MyTouchSmartTM Digital Timer

include this feature, with dedicated on and off

buttons used to manually control the deVice plugged

into the timer.”
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D. Explanation —Patent Owner Statements:

The manner of applying the prior art is provided below. First the prior art is

introduced as presenting a substantial new question of patentability (SNQ). Then

the prior art is applied to a claim chart (claim V. prior art chart). The left column of

the charts show the language of the claims, row-by-row. The right column of the

chart shows how Cantigny believes its claims for “programmable light timers” read

on Jasco’s general purpose power-outlet timer.

1. At least independent claims 1 and 15 of the ‘122 patent are invalid

under AIA 35 U.S.C. § 102 (a)(1) for being anticipated by “Timex

Digital ON—OFF Lamp Timer” (published Oct. 14, 2004) by BookOfJoe,

claim scope statements”in View of Cantigny’s “

 
AIA 35 U.S.C. § 102 (a)(1) reads:

A person shall be entitled to a patent unless — the claimed invention

was described in a printed publication before the effective filing date

of the claimed invention.
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Thus, at least independent claims of the ‘122 (effective date Oct. 2013) are clearly

anticipated by the “Timex Lamp Timer” (effective date circa 2004) under pre-AIA

§ 102(a)(1). This is a document that describes a general purpose digital timer that

would be prior art in light of Cantigny’s expansive view of what its claims cover.

US9320122 Timex Digital Lamp Timer

1. A programmable light timer for The Timex Plug-In Digital Timer is a

implementing a timing pattern, the programmable timer. One use for the timer is to

programmable light timer comprising: control lighting products. It is described as a “Lamp

Timer”

 
The product is, therefore, a programmable light

timer for implementing a timing pattern. 
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The T1meX D1g1tal Lamp T1mer contams c1rcu1try

which controls the display of the clock and the

time for programs, and which is connected to

the actuators permitting the changing of both

clock time and program time. This circuitry

meets the second element of the claim.

a control c1rcu1t coupled to the actuator
 

 
a first button on the user interface of the The “ON” time buttons is programmable to have an

programmable light timer, wherein the on time.

first button is programmable to have an on

time; and

a second button on the user interface of The OFF buttons 1s programmable to have an off
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the programmable light timer, wherein the time.

second button is programmable to have an

off time.

 
 

enablmg, on a user 1nterface of the HOUR and MINUTE buttons are used to set the

programmable light timer, a selection of a time.

time for the programmable light timer,

 
The user 1nterface 1s the set of control buttons and

the display of the timer, as shown in the picture.

 
The Timex Digital Lamp Timer therefore has an
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actuator on the interface enabling selection of a

time. These same actuators are used both to set the

clock time and to set the program ON or OFF times

for the user programs.

 
enabling a first button, provided on the The “ON” time buttons is programmable to have an

user interface of the programmable light on time.

timer, to be programmed to have an on

time;

and enabling a second button, provided on

the user interface 0f the programmable The “OFF” buttons is programmable to have an off
light timer, to be programmed to have an

off time.

time.

 
The invalidating prior art for claim 1 is presented next to the claim scope statement

and the claim language for reference.

US9320122

1. A programmable

light timer for

implementing a

timing pattern, the

programmable light

timer comprising:  
CLAIM SCOPE STATEMENT Timex Digital Lamp Timer

The GE MyTouchSmartTM Indoor Plug-In The Timex Plug-In Digital Timer is a

Digital Timer is a programmable timer. One programmable timer. One use for the timer is

use for the timer is to control lighting to control lighting products. It is described as

products. Step II of the setup description in a “Lamp Timer”

Exhibit E [Document #1-5], demonstrates

selection and use of pre-stored programs

that “run individually or simultaneously”

(Exhibit E [Document #1-5]).
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The product is, therefore, a programmable

light timer for implementing a timing

pattern.

 
The product is, therefore, a programmable

light timer for implementing a timing pattern.

 
  

a control Circuit The GE MyTouchSmart Indoor Plug-In The Timex Digital Lamp Timer contains

coupled to the Digital Timer contains circuitry which circuitry which controls the display of the

actuator; controls the display of the clock and the clock and the time for programs, and

time for programs, and which is which is connected to the actuators
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a first button on the

user interface of the

progrannnable light

timer, wherein the
first button is

progrannnable to

have an on time;
and

a second button on

the user interface of

the progrannnable

light timer, wherein
the second button is

progrannnable to
have an off time.

   
Rule 1.501 citation
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connected to the actuators permitting the permitting the changing of both clock time

changing of both clock time and program and program time. This circuitry meets the

time. This circuitry meets the second second element of the claim.
element of the claim.

  

 
 
 

 
 

 
 

 
  

 

The “my on” time buttons are each The “ON” time buttons is progrannnable to

progrannnable to have an on time. have an on time.

The “my off’ buttons are

progrannnable to have an off time.

each The “OFF” buttons is programmable to have
an off time.
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2. At least independent claims 1 and 15 of the ‘122 patent are invalid

under AIA 35 U.S.C. § 102 (a)(1) for being anticipated by Data Sheet for

“4980 Programmable repeat cycle ON—OFF timer” (published Oct. 1,

2010) by Artisan Controls Corporation, in view of Cantigny’s “claim

scope statements”

 
AIA 35 U.S.C. § 102 (a)(1) reads:

'1— 2.315 SQUARE —>l

Tax 5183? the (294‘ a £31"? 8min Prams the 01$ '6: 0S.
bums: and 822'? the time with the $383? mum

 
 

 
2 1:2 MAX

M115-3mg 8111mm 

A person shall be entitled to a patent unless — the claimed invention

was described in a printed publication before the effective filing date

of the claimed invention.

Thus, at least independent claims of the ‘122 (effective date Oct. 2013) are clearly

anticipated by the “4980 timer” (effective date circa 2010) under pre-AIA §

lO2(a)(l).

US9320122

l. A programmable light timer for

implementing a timing pattern, the

programmable light timer comprising:  
4980 Timer

The Timer is a programmable timer. One use for the

timer is to control lighting products. “the model

4980 is a microcontroller based ON—OFF timer with

digital display of timing. The ‘4980 controls a set

of high current output contacts in accordance with

pre-programmed ON—OFF schedules. The timer is

“general purpose” so the contacts could be

hardwired into a lamp or other lighting circuit.
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During an ON cycle the output relay is energized

and the display with count down to zero, at which

time the output relay de-energizes and the OFF

period begins. The ON and the OFF time can be

programmed to be any time from 1 second to 99

minutes and 59 seconds in 1 second increments.

 
The product is, therefore, a programmable light

timer for implementing a timing pattern.  
36
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a control circuit coupled to the actuator; “the model 4980 is a microcontroller based ON

OFF timer with digital display of timing. The

Digital Timer contains circuitry which controls

the display of the clock and the time for

programs, and which is connected to the

actuators permitting the changing of both clock

time and program time. This circuitry meets the

second element of the claim.

 
a first button on the user interface of the

programmable light timer, wherein the

first 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.

 The “ON” time button is programmable to have an

on time.

The “OFF” button is programmable to have an off

time.
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enabllng, on a user 1nterface of the

programmable light timer, a selection of a

time for the programmable light timer;  
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To program a new ON or OFF t1me the SET TIME

switch may be pressed while holding down the ON
or OFF switch. The SET THVIE switch advances the

time only. By holding the SET TlME switch down

the speed of the timing change increases permitting

rapid programming. As the desired time is

approached the SET TIME switch may be tapped to

advance the time by increments of 1 second. When

finished programming the model 4980 will keep the

new time in memory without the aid of batteries.
The SET THVIE switch is an actuator.
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The user interface is the set of control buttons and

the display of the timer, as shown in the picture.

The Digital Timer therefore has an actuator on the

interface enabling selection of a time. These same

actuators are used both to set the clock time and to

set the program times for the user programs.

 
enablmg a first button, prov1ded on the

user interface of the programmable light

timer, to be programmed to have an on

time,

and enabling a second button, provided on

the user interface of the programmable

light timer, to be programmed to have an

off time.

 The ON t1me button 1s programmable to have an

on time.

The ON time can be programmed to be any time

from 1 second to 99 minutes and 59 seconds in 1

second increments. pre-programmed ON schedules

are an option.

The “OFF” button is programmable to have an off

time.

The OFF time can be programmed to be any time

from 1 second to 99 minutes and 59 seconds in 1

second increments. pre-programmed OFF schedules
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are an option.
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The invalidating prior art for claim 1 is presented next to the claim scope statement

and the claim language for reference.

US9320122

1. A programmable

light timer for

implementing a

timing pattern, the

programmable light

timer comprising:

 
CLAIM SCOPE STATEMENT

The GE MyTouchSmartTM Indoor Plug-In

Digital Timer is a programmable timer. One

use for the timer is to control lighting

products. Step II of the setup description in

Exhibit E [Document #1-5], demonstrates

selection and use of pre-stored programs

that “run individually or simultaneously”

(Exhibit E [Document #1-5]).

 
The product is, therefore, a programmable

light timer for implementing a timing

pattern.

40

4980 Timer

The Timer is a programmable timer. One use

for the timer is to control lighting products.
“the model 4980 is a microcontroller based

ON—OFF timer with digital display of timing.

The ‘4980 controls a set of high current

output contacts in accordance with pre-

programmed ON—OFF schedules. The timer

is “general purpose” so the contacts could be

hardwired into a lamp or other lighting

circuit. During an ON cycle the output relay is

energized and the display with count down to

zero, at which time the output relay de-

energizes and the OFF period begins. The

ON and the OFF time can be programmed to

be any time from 1 second to 99 minutes and
59 seconds in 1 second increments.

 
The product is, therefore, a programmable

light timer for implementing a timing pattern.
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a control

coupled

actuator;

to

c1rcu1t

the The GE MyTouchSmartTM Indoor Plug-In

Digital Timer contains circuitry which

controls the display of the clock and the

time for programs, and which is

connected to the actuators permitting the

changing of both clock time and program

time. This circuitry meets the second
element of the claim.

41
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the model 4980 is a nncrocontroller based

ON-OFF timer with digital display of timing.

The Digital Timer contains circuitry which

controls the display of the clock and the

time for programs, and which is connected

to the actuators permitting the changing of

both clock time and program time. This

circuitry meets the second element of the
claim.
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a first button on the The “my on” time buttons are each The “ON” time button id programmable to

user interface of the programmable to have an on time. have an on time.

programmable light

timer, wherein the
first button is

programmable to

have an on time;
and

a second button on

the user interface of The “my ofi” buttons are each The “OFF” button is programmable to have

the programmable programmable to have an off time. an off time.

light timer, wherein
the second button is

programmable to
have an off time.

 
3. At least independent claim 8 of the ‘122 patent is invalid under AIA 35

U.S.C. § 102 (a)(1) for being anticipated by Data Sheet for “5100

configurable countdown timer” (published Aug. 21, 2013) by Artisan

Controls Corporation, in View of Cantigny’s “claim scope statements”
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AIA 35 U.S.C. § 102 (a)(1) reads:
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A person shall be entitled to a patent unless — the claimed invention

was described in a printed publication before the effective filing date

of the claimed invention.

Thus, at least independent claim 8 of the ‘122 (effective date Oct. 2013) is clearly

anticipated by the “5100” (effective date Aug. 21, 2013) under pre-AIA §

lO2(a)(l).

US9320122 5100 Timer

 
an actuator on a user 1nterface of the The two arrow buttons on the front panel are used to

programmable light timer, the actuator set the time, the Up button increases the time and
the Down decreases it. The longer a button is held
down the faster the rate at which the time value will

change, the time value rolls around at both ends of

the time range. The A, B, and C buttons allow the

user to store and recall up to 3 time values providing

simplified switching between different cycle time
values.

enabling a selection of a time for the

programmable light timer,
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The user interface is the set of arrows, buttons and

the display of the timer, as shown in the picture.

The Digital Timer therefore has an actuator on the

interface enabling selection of a time. These same

actuators are used both to set the clock time and to

set the program times for the user programs.

 
a d1splay coupled to the control c1rcu1t,

wherein a time selected by the actuator is

provided on the display;

   The 5100 can be configured w1th a var1ety of t1me

ranges, timing adjustment, alarming, power

recovery, and power conservation options, see the

second page for details. The 4 digit LED display is

available in Red (standard), Green, and Blue.”

The timing cycle range can be configured for the

following: 00:01-99:59 Minutes:Seconds, 00:01-

99:59 HourszMinutes, 0001-9999 Seconds, and

00.01-99.99 Seconds. The two arrow buttons on the

front panel are used to set the time, the Up button

increases the time and the Down decreases it. The

longer a button is held down the faster the rate at

which the time value will change, the time value

rolls around at both ends of the time range. The A,

B, and C buttons allow the user to store and recall

up to 3 time values providing simplified switching

between different cycle time values.
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and a second button on the user 1nterface The 5100 1s supplled from the factory configured

of the programmable light timer, the with all time values set.” That means the

second button enabling the selection of a interval time for button B is preset with a timing

second pre-stored timing pattern. pattern”

The A, B, and C buttons allow the user to store and

recall up to 3 time values providing simplified

switching between different cycle time values.

The 5100 is an Artisan 4970 controller with the

addition of three preset times.

 
The invalidating prior art for claim 1 is presented next to the claim scope statement

and the claim language for reference.

US9320122 CLAIM SCOPE STATEMENT 5100 Timer
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an actuator on a user interface

of the progrannnable light

timer, the actuator enabling a
selection of a time for the

progrannnable light timer;  Step 2 of Exhibit E [Document #1-5]

demonstrates using the actuators (the

up and down arrows) to set the time.)

 
The user interface is the set of control

buttons and the display of the timer, as

shown in the picture accompanying

step 2. The GE MyTouchSmartTM

Indoor Plug-In Digital Timer therefore
has an actuator on the interface

enabling selection of a time. These
same actuators are used both to set the

clock time and to set the program

times for the user programs.

Rule 1.501 citation
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The two arrow buttons on the front panel

are used to set the time, the Up button
increases the time and the Down

decreases it. The longer a button is held
down the faster the rate at which the time

value will change, the time value rolls

around at both ends of the time range.
The A, B, and C buttons allow the user

to store and recall up to 3 time values

providing simplified switching between

different cycle time values.

 
\,

The user interface is the set of arrows,

buttons and the display of the timer, as

shown in the picture. The Digital Timer
therefore has an actuator on the interface

enabling selection of a time. These same
actuators are used both to set the clock

time and to set the program times for the

user programs.
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a display coupled to the

control circuit, wherein a time

selected by the actuator is

provided on the display;

and a second button on the

user interface of the

programmable light timer, the

 
 

The GE MyTouchSmart Indoor

Plug-In Digital Timer includes an

LCD display which shows the time

selected by the actuator both for

clock time and for selected program

times. The time selected by the

actuator is provided on the display

both during setting of the clock and

the programmed “my on” and “my
off’ times.

79

The “morning button enables the

selection of a preset schedule from 5
am to 8 am.
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The 5100 can be configured With a

variety of time ranges, timing

adjustment, alarming, power recovery,

and power conservation options, see the

second page for details. The 4 digit LED

display is available in Red (standard),

Green, and Blue.”

The timing cycle range can be

configured for the following: 00:01-

99:59 Minutes:Seconds, 00:01-99:59

HourszMinutes, 0001-9999 Seconds, and
00.01-99.99 Seconds. The two arrow

buttons on the front panel are used to set

the time, the Up button increases the
time and the Down decreases it. The

longer a button is held down the faster
the rate at which the time value will

change, the time value rolls around at

both ends of the time range. The A, B,
and C buttons allow the user to store and

recall up to 3 time values providing

simplified switching between different

cycle time values.

 
“The 5100 is supplied from the factory

configured with all time values set.”
That means the interval time for button
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second button enabling the B is preset with a timing pattern”

selection of a second pre-

stored timing pattern. The A, B, and C buttons allow the user
to store and recall up to 3 time values

providing simplified switching between

different cycle time values.

The 5100 is an Artisan 4970 controller

with the addition of three preset times.

 
4. At least the independent claims of the ‘122 patent are invalid under AIA

35 U.S.C. § 102 (a)(1) for being anticipated by U.S. Pat. No.

4,279,012(issued Jul. 14, 1981) by Beckerdorfl et al. for a

“programmable appliance controller” in View of Cantigny’s “claim

scope statements”

 
AIA 35 U.S.C. § 102 (a)(1) reads:

A person shall be entitled to a patent unless — the claimed invention

was patented before the effective filing date of the claimed invention.
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Thus, at least independent claims of the ‘122 (effective date Oct. 2013) are clearly

anticipated by the Beckerdorfl et al. (effective date circa 1981) under pre-AIA §

lO2(a)(l).

US9320122 12013!

1. A programmable light timer for

implementing a timing pattern, the

programmable light timer comprising:

 
US4279012 11981!

Controllers for electrical devices such as appliances

have in one of their simplest forms included timers

which plug into the AC line power source, with the

appliance, such as a light, radio, coffee pot, etc.,

plugging into the timer. (col. 1:8-12)

  
R

The programmable appliance controller of the

present invention is shown in FIGS. 1 and 2 (col.

2:67-68)

The controller of the present invention is used to

control the availability of power to the sockets 48

and 50 to which an appliance may be connected.

(col. 4:20-23)
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a control c1rcu1t coupled to the actuator; FIG. 3;

Such apparatus or controller includes ...The

microprocessing unit (MPU); a device control

unit. (col. 5:22)

 
a first button on the user 1nterface of the

programmable light timer; wherein the

first 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.  By way of example; the operatlon of the controller

by an operator shall now be discussed. Suppose the

operator desires that his television set be operable

each weekday between the hours of 7:00 AM. to

8:00 AM... The following sequence of keystrokes

is then entered:

Start [a first of the 10 function keys 34]; 7:00 AM.;

Stop [a second of the 10 function keys 34] ; 8:00

AM... (col. 4:56-66; see also col. 4:1-13)

The start and stop fields indicate a time when the

appliance will be on.(Col. 3 :25-26)

If the on/off control of the appliance is in the on

position; the appliance will actually switch on and

off according to the program in the controller. Col.

3:45-48
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an actuator on a user 1nterface of the

programmable light timer, the actuator

enabling a selection of a time for the

programmable light timer,

 
Rule 1.501 citation

US. Patent No. 9,320,122

FUNCTION KEYS 34 & DATA KEYS 36

The function keys are used in conjunction with the

data keys to ..., start times, and stop times. They are

also used... to set and display the controller's clock

(time of day). ..The ten keys which may be used in

the function section are: day, start, stop, store,

review, set time, display time, clear memory, clear

day, and clear error.

The data keys are used to specify a particular day of

the week of a particular time. Keys used in this field

may include: l/MON (i.e., l or Monday), 2/TUE,

3/WED, 4/THU, 5/FRI, 6/SAT, 7/SUN, 8, 9, 0, full

colon, AM and PM. (col. 4:1-13)

 
a display coupled to the control circuit,

 
(FIG. 1)
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Rule 1.501 citation

US. Patent No. 9,320,122

wherein a time selected by the actuator is The programming information, as well as the time

provided on the display; of day, may be displayed on display 12 (col.

Such apparatus or controller includes ...a display

106 (col. 5:22)

 
and a second button on the user 1nterface CONTROL KEYS 32

of the programmable light timer, the

second button enabling the selection of a End program _ no pattern 1s techmcally a pre-
second pre-stored timing pattern. stored pattern (see COL 4:1'13)  
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enabling, on a user interface of the

programmable light timer, a selection of a

time for the programmable light timer,

Rule 1.501 citation

US. Patent No. 9,320,122

FUNCTION KEYS 34 & DATA KEYS 36

The function keys are used in conjunction with the

data keys to ..., start times, and stop times. They are

also used... to set and display the controller's

clock (time of day)...The ten keys which may be

used in the function section are: day, start, stop,

store, review, set time, display time, clear memory,

clear day, and clear error.

The data keys are used to specify a particular day of

the week of a particular time. Keys used in this field

may include: l/MON (i.e., l or Monday), 2/TUE,

3/WED, 4/THU, 5/FRI, 6/SAT, 7/SUN, 8, 9, 0, full

colon, AM and PM. (col. 4:1-13)

 
enab ng a first button, pro ded on the

user interface of the programmable light

timer, to be programmed to have an on

time,

and enabling a second button, provided on

the user interface of the programmable

light timer, to be programmed to have an

off time.  By way of example, the operation of the controller

by an operator shall now be discussed. Suppose the

operator desires that his teleVision set be operable

each weekday between the hours of 7:00 AM. to

8:00 AM... The following sequence of keystrokes

is then entered:

Start [a first ofthe 10 function keys 34], 7:00 A.M.,

Stop [a second of the 10 function keys 34], 8:00

AM... (col. 4:56-66, see also col. 4:1-13)

The start and stop fields indicate a time when the

appliance will be on.(Col. 3 :25-26)

If the on/off control of the appliance is in the on

position, the appliance will actually switch on and

off according to the program in the controller. Col.

3:45-48
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Rule 1.501 citation

US. Patent No. 9,320,122

111. Reexamination Expected.

Rule 1.501 citations are extraordinarily relevant to any subsequently filed ex

parte reexaminations or inter partes reviews. 37 C.F.R. § 1.502. This submission

provides basic examples of how the patents are invalid if given the scope asserted

by the patent owner in Federal Courts. Challenges to the validity of the patents

based on prior art timers, the cited prior art and the claim scope statements are

expected in this patent and the submitter respectfully invites that this document be

cited in any reviews or reexaminations filed after the submission date of this

document. We also invite this document to be cited in any federal litigations and

for Markman purposes whenever the file history of the ‘122 patent is entered into

evidence in pending litigation.

IV. Identity of Submitter

This document is being submitted by attorney Bryce A. Johnson, Reg. No.

74,733 of Buche & Associates, PC. on behalf of Prime Wire & Cable, Inc.

V. Certificate of Service.

A certificate of service is provided below after the signatures.

Respectfully Submitted,

Bryce A. Johnson
 March 14 2018 /Bflce A. Johnson/

Date Reg. No. 74,733
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Rule 1.501 citation

US. Patent No. 9,320,122

CERTIFICATE OF SERVICE

I hereby certify that a true and correct copy of the foregoing: 37 CFR 1.501

Citation of prior art and written statements in US9320122 has been served in

its entirety on the patent owner as provided in 37 CFR. § 1.33 by being deposited

on this date with the US. Postal Service:

_ Mailed via US certified mail

_X_ Mailed regular first class US. mail;

Sent via facsimile; and/or

_ Delivered via courier service

_)_( Delivered email PDF to 'Ohn.kingr’ebkinglawofficecom;

_X_ Uploaded via EFS WEB

 

To the following counsel for the patent applicant on March 14, 2018:

ATTORNEY OFRECORDMEECORRESPONDENCEADDRESSVVVVVVVVVVVVVVVVV

gTHE LAW OFFICE OF JOHN J. KING,

3Name‘ §P.C. ;

gATTN: JOHN KING

iAddfeSSi §P.O. BOX 1555
§WHEATON IL 60187-1555

CustomerNumberVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV626$VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

By:

/Bflce A. Johnson/

Bryce A. Johnson

Reg. No. 74,733

1
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Electronic Acknowledgement Receipt

“—

——

PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A

T'tle °f Invenmm PROGAMMABLE LIGHT TIMER

——
——

——
Payment information:

Submitted with Payment no

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

 
Prior art submission by a third party
under Rule 37 CFR 1.501 during the 501 —submission.pdf
period of enforceability of a patent b5ce57f162d1e4dff8fbf79f09335995eaabe925 



EXHIBIT 1002 Page 171 of 399 

a”.oq3W2oF:

-
a”.oq3W2oF:

-
a”.oq3W2oF:

-
Information:

a”.oq3W2oF:

a”.oq3W2oF:

l
a”.oq3W2oF:

a”.oq3W2oF:

Request Notice of Non—compliant 1.501
Submission

Accompanying Info for patent owner
claim scope stmnt

Accompanying Info for patent owner
claim scope stmnt

Accompanying Info for patent owner
claim scope stmnt

Accompanying Info for patent owner
claim scope stmnt

Accompanying Info for patent owner
claim scope stmnt

Accompanying Info for patent owner
claim scope stmnt

Prior—art—notification—request.
pdf

003_Complaint.pdf

OO4_EXH|B|TA.pdf

005_EXH|BITB.pdf

OO6_EXH|BITC.pdf

OO7_EXH|BITD.pdf

OO8_EXH l BlTE.pdf

14196cfa4e89e84178d5dedfd8233486395
Ocaef

5886496

6fe66f694acc666130172b050f6725023731
b2c6

13667136

f9e6f81587bf00fdd37fc4235ee06cd55b395
652

12510555

28c1eeaBd89c4fe81a791fd57870430785f5
ade

130999

3e0b86e56adaa191141ea9f6de4b62ed8d -

1287399

389cd2416881e6da1ba9334b9e359d6927
70227f

2052115

cc392c33ee8f502e8c41e2465d53547511b
4b32d
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11930351

Accompanying Info for patent owner
. OO9_EXH|BITF.pdf

claim scope stmnt 03afd225552e9c7262c83d8303ff464578bd
db37

965014

Evidence of Publication O10_Timex.pdf 246585f61a1279c99c832d5b0c94d07bf13 '
f50e

_l O -
418410

O11_20101001_Programable_
EVIdence of Publication ONOFFTIMEdef 32f9e33fcf4983831380b2087ec40d6351b8

ba9a

_\ _\ -
301524

O12_20130821_Programable_T
EVIdence of Publication |MER5100.pdf b796e9e0b116098678143720da7722c108-

50d7f|||||||5||||| -
691792

_| U) O13_20180314_Rule501.pdf 35e2150ba109f0339e25eeb6c38e6b35499
763th

Multipart Description/PDF files in .zip description

Document Description

Patent Owner Claim Scope Statements N N

Patent Owner Clm Scope Stmnt Explanation/Justification

U'l ONStatement(s) of Pertinence and Manner (Prior Art)

Certificate of Service under 37 CFR 1.248 U'l \l

2—,.O H3m:1 OF:

N KO

Information:

Total Files Size (in bytes) 49912152
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Case: 1:16_{:v~05?94 {Basement #3 11 Fiied: GBIZZHS Page 1 at 653 PageED #115?

A0 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Northern District Of Illinois on the following

M Trademarks or D Patents. ( D the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

160v5794 6/2/2016 Northern District of Illinois
PLAINTIFF DEFENDANT

 

Cantigny Lighting Control LLC Jasco Products Company LLC et al

PATENT OR DATE OF PATENT

TRADEMARK N0 OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above%ntitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

D Amendment D Answer B Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK N0 OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
In the aboveientitled case, the following decision has been rendered 0r judgement issued:

DECISION/JUDGEMENT

08/19/2016: See Order

CLERK (BY) DEPUTY CLERK DATE

Thomas G. Bruton Rosio Mendez 8/22/2016

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Up0n termination of action, mail this copy to Director
Copy 2—Up0n filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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U.S. Patent Apr. 19, 2016 Sheet 5 of 18 US 9,320,122 B2

On Time Off Time

1:00 AM
5:00 AM

6:00 AM
7:00 AM

FixedTimeYear—round
4:00 PM
4:00 PM
4:00 PM
4:00 PM

5:00 PM

5:00PM
5:00 PM

6:00PM

1:00 AM
5:00 AM

5:00 AM

7:00 AM 

Standard Time (Long Daylight Hrs)—On/Off DST (Short Daylight Hours)—On/Off
 

Standard/DST
4:00 PM/1:00 AM
4:00 I’M/5:00 AM
4:00 I’M/6:00 AM
4:00 I’M/7:00 AM

5:00 I’M/1:00 AM
5:00 PM/5:00 AM

5:00 PM/_6:00 AM

8:00 PM/7200 AM

7:00 PM/l :00 AM
7:00 PM/5:00 AM
7:00 I’M/6:00 AM
7:00 I’M/7:00 AM

8:00 PM/5:00 AM
8:00 PM/6100 AM
8:00 PM/7200 AM

9:00 I’M/7:00 AM

Spring Om’Off Summer On/Off Fa110n/Off Winter On/Off -
4:00 PM/1:00 AM
4:00 PM/5200 AM

4:00 PM/6200 AM
4:00 I’M/7:00 AM

7:00 I’M/5:00 AM
7:00 PM/6:00 ANT

7:00 PM/7z00 AM

4Seasons

8:00 I’M/7:00 AM

7:00 I’M/1:00 AM
7:00 I’M/5:00 AM

7:00 PM/6z00 AM
7:00 I’M/7:00 AM

8:00 I’M/5:00 AM
8:00 PM/6:00 AM

8:00 I’M/7:00 ANT

9:00 PM/7:00 AM

5:00 PM/1:00 AM
5:00 PM/5:00 AM

5:00 PM/6:00 AM
5:00 I’M/7:00 AM

4:00 PM/1:00 AM 3
4:00 PM/5200 AM 311

4:00 PM/6200 AM 312
4:00 I’M/7:00 AM 313

6:00 PM/5:00 AM 5:00 I’M/5:00 AM 321
6:00 PM/6200 AM 5:00 PM/6200 AM 322
6:00 PM/7z00 AM 5:00 I’M/7:00 AM 323

Astronomic

 On Time/Offset

Astronomic Dusld+ 1hr
Astronomic Dusk/none

Astronomic Dusk/+0.5 hrs

Astronomic Dusk/+1.5 hrs

4:00 PNLNone
4:00 I’M/None

4:00 PM/None

4:00 PM/None

  OlTTime/Offset

Astronomic Dawn/4 hr
Astronomic Dawn/None

5 :00 AM/N/A
6:00 AM/N/A

Astronomic Dawn/None

Astronomic DaWIL/—0.5 hrs

Astronomic_Dawn/— 1 .0 hrs

Astronomic Dawn/~20 hrs
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m: 131MW%?% Manama #r illfifiérécfi{EWEWWEMEEWW

U.S. Patent

Region

NE

NC

 

  
  

  

  

  
  

 

Apr. 19, 2016

 

 

Sheet 6 of 18

Time Period of Date Average Dusk Time Average Dawn Time

F1111 Year 7:00 PM 6:00 AM

Standard Time 7:30 PM 5:30 AM

Daylight Savings Time 6:30 PM 7:00 AM

Spring 7:30 PM 6:00 AM
Summer 8:00 PM 5:30 AM

Fall 6:30 PM 6:30 AM

Winter 5200 PM 7:00 AM

January 5:30 PM 7:15 AM

February 4.45 PNI 7:10 AM

December 5:40 PM 6:55 AM

January 1, 2013 5:30 PM 7:15AM

January 2, 2013 533] PM 7:14AM

January 3, 2013 5:33 PM 7:11AM

December 31, 2013 5:39 PM 5;49 AM

FuH Year 6:55 PM 6 03 AM

Standard Time 7:25 PM 5 33 AM

Day1ight Savings Time 6:25 PM 7 04 AM

Spring 7:25 PM 6 ()3 AV]
Summer 7:55 PM 5 33 AM

Fa11 6:25 PM 6 33 ANI

\Vinter 4:55 PM 7 03 ANI

January 5:25 PM 7 17 AVI

February 4.40 PM 7 13 AM

December 5:35 PM 6 58 AM

January 1, 2013 5:25 PM 7 18 AM

January 2, 2013 5:26 PM 7 17 AVI

January 3. 2013 5:28 FM 7 14 AM

December 31, 2013 5:34 PM

US 9,320,122 B2

  
  
  
  

  

 
 

  
  

   

 
 

  
  

  
 

  
 

SP

 
  
  

 

 
 

Ful1 Year 7:07 PM 6:05 AM

Standard Time 7:36 PM 5:36 AM

January 3, 2013 5:39 PM 7:16AM

December 31, 2013 5:44 PM 6:54AM

 

 
FIG. 18
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I. I—I l—' AM SECURITYCODE 12 PM
-—— PM

I I ° II ION/OFF HOUR-1 AM
EE —Tim:gPatternz MINUTE 2 AM
 
 

FIG. 22

SECURITY CODE 1 AM SECURITY CODE 9 PM

HOUR: 10 PM

MINUTE 11 PM

FIG. 23 FIG. 24

HOUR: 2 AM

MINUTE 3 AM
  
 

 

 
 

 

FIG. 25 FIG. 26

MINUTE DEC MINUTE SEP

IVIONTHZ JAN MONTH: OCT

DAY FEB DAY NOV

FIG. 27 FIG. 28

MONTH 59 MONTH 23

DAY: 1 DAY: 24

YEAR 2 YEAR 25

FIG. 29 FIG. 30
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DAY 200?

YEAR: 200?

200?

YEAR: 201?
YEAR 209? YEAR 202?

FIG. 31 FIG. 32

  
YEAR 2019 YEAR 2012

YEAR: 2010 YEAR: 2013

REGION 2011 REGION 2014

FIG. 33 FIG. 34

 
 

YEAR SP YEAR SE

REGION: NE REGION. NC

PATTERN CE PATTERN CC

FIG. 35 FIG. 36

 
REGION REGION

PATTERN: 1 PATTERN. 13

DST 2 DST 14

FIG. 37 FIG. 38

 
PATTERN 941 PATTERN 902

DST: 900 DST: 903

SECURITY 901 SECURITY 904

FIG. 39 FIG. 40
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DST 999 DST 012

SECURITY:OOO SECURITY:013

HOUR OO‘I HOUR 014

FIG. 41 FIG. 42

    
III II I”

O

— PM

I I I' I ION/OFF
October 9, 2013 Timing Pattern:13

 
 

FIG. 43

FIELD DATA

Time 10:24 PM

Date October 24, 2013

Region

Timing Pattern
DST Code

Security Code

 
  

4502 Security Code
Time

Date

Region

Timing Pattern

DST Code 9

 
03

‘I v .

4504\¥ DDDDDDDDDD

LILLJLIJLJLLILJLI

DDEIDEIDIZICIDE

I—l_lfl TIE—II-I WITH—I
EDD: EICIEI
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U.S. Patent

4502

Fixed Button Settings

iApr.19,2016

 

 
 

 
 

 

Sheet11,0f18 US 9,320,122 B2

4502

Astronomic Butten Settings

 

 
 

 
Weekdays 4602

On-Time 4604 DUSk 4702

Off—Time Astro + Offset

Weekends 4605 .

On-Time 4608 éawn 4704
Off-Time Astro + Offset

CDDDDUDDDD }%% DDDDDDDDDD V}%%
DSDDUUDDUD "\ DDDDDDDDUU 7'
CDDDDDDDD: DDDDDDDDEH:

DDDDDDEIEID 2-4506 DDEJEJEIEHZIDEJ >‘4506
DDUQUDD ‘ DDUILUDD

FIG. 46 FIG. 47

4502 4502

 

 

 
 
 

 

DST Button Settings

Standard Time

On-Time

Off—Time

DST
On-Time

Off—Time

 

  
DDDDDDDDDD

DDDUDDCDDU

DDDDDDDDDE

EDD DUE] EDD

EDD I: DUE]

[J

 

  
  

  
 
 

4504

  
  
 

 
 

  
  
  

 

 

 Seasonal Button Settings

 
 

490 5 tin! Fall 4910
4802 p4904 ()n f:::::] On 4912
4804

| on"

4806 490 Summer Winter 4914 

 

 

 

JOn

: Off

 
4916  

 

 

 
 

DDDDDDDDDD }%m
[31:11:] EDD DUDE!

UDDUDDBDD: \
DDDDDDDDD [*4506

DUE/1:1 DEN]
4504 FIG.49
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9PM

8PM

7PM

6PM

5PM

4PM

3PM

2PM

1PM

12 PM

11 AM

10AM

9AM

8AM

7AM

6AM

5AM
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12PM —

11 AMI-

10AM —

    
 

A J J s o J F M
Fall Back SpringAhead FIG, 51
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3PM -

2PM -- SPRING

1 PM —

12PM »-

11 AM —

10AM —

9AM ——   
 

 
Fall Back Spring Ahead
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UNITED STATES DISTRICT COURT“

FOR THE Northern District of Illinois — CM/ECF LIVE:
Eastern Division '

Cantigny Lighting Control LLC

Plaintiff, . _ ,

V. Case N0.: 1:16—cv—05794

Honorable Milton 1. Shadur

Jasco Products Company LLC, et al.

Defendant.

NOTIFICATION OF DOCKET ENTRY

This docket entry was made by the Clerk on Friday, August 19, 2016:

MINUTE entry before the Honorable Milton 1. Shadur:Status hearing set for

9/2/2016 is stricken. Defendant Jasco Products Company LLC is voluntarily dismissed

with prejudice. Defendant AVi—On Labs, Inc. is voluntarily dismissed without prejudice.
Mailed notice(clw, )

ATTENTION: This notice is being sent pursuant to Rule 77(d) of the Federal Rules of
Civil Procedure or Rule 49(c) of the Federal Rules of Criminal Procedure. It was

generated by CM/ECF, the automated docketing system used to maintain the civil and

criminal dockets of this District. If a minute order or other document is enclosed, please
refer to it for additional information.

For scheduled events, motion practices, recent opinions and other information, visit our

web site at www.ilnd.usc0urts.g0v.
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U.S. Patent Apr. 19, 2016 Sheet 15 0f 18

5302
L ESTABLISH A PLURALITY OF TIMING

\ PATTERNS

ASSIGN A UNIQUE TIMING PATTERN CODE
FOR EACH TIMING PATTERN OF THE

PLURALITY OF TIMING PATTERNS

STORE THE TIMING PATTERNS AND
CORRESPONDING TIMING PATTERN CODES

IN A MEMORY OF THE TIMER

 

DEFINE GEOGRAPHIC REGIONS WHERE
THE TIMERS WILL BE USED
 
 

AVERAGE DUSK AND DAWN TIMES MAY BE
DEFINE TIME PE IODS FOR WHICH

USED   
 

 

  
  

 
 

  

 
 

 

 STORE AVERAGE DUSK AND DAWN TIMERS
ASSOCIATED WITH THE TIME PERIODS AND
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PROGRAMMABLE LIGHT TIMER AND A

METHOD OF IMPLEMENTING A
PROGAMMABLE LIGHT TIMER

FIELD OF THE INVENTION

The present invention relates generally to lighting control
products, and in particular, to a programmable light timer and
a method ofimplementing a programmable light timer. Appli-
cant claims priority on co-pending US. application Ser. No.
14/066,724, filed on Oct. 20, 2013.

BACKGROUND OF 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. Because of the lim-
ited size of the conventional timers, 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 must fit in an electrical box, commonly called a junc-
tionbox. Not only does a user ofthe in-wall timer have to read
a very small display, but the user has to advance through a
menu shown on the small display using a very limited inter-
face which is provided on the remaining portion of the timer.
Entering data on such a user interface is particularly difficult
because the in-wall timer is fixed and generally positioned
well below eye level.

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 groups of users are
either left with no timing operation for their lights, or timers
which do not provide the timing operation that they desire.
Without an effective timer for a light for example, the light
may be on significantly longer than necessary, not only wast-
ing energy but in many cases increasing pollution as a result.
As energy consumption world-wide continues to increase, it
is important to reduce or minimize the consumption ofenergy
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 programmable light 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
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, wherein the first
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.

Another programmable light timer for implementing a tim-
ing pattern comprises an actuator on a user interface of the
programmable light timer, the actuator enabling a selection of
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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 ofthe program-
mable 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
enabling the selection of a second pre-stored timing pattern.

A method of implementing a timing pattern on a program-
mable light timer is also described. The method comprises
enabling, on a user interface ofthe programmable light timer,
a selection of a time for the programmable light timer; dis-
playing the time on a display ofthe programmable light timer;
enabling a first button, provided on the user interface of the
programmable light timer, to be programmed to have an on
time; and enabling a second button, provided on the user
interface of the programmable light 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 embodiment of the present inven-
tion;

FIG. 2 is a perspective view ofthe front panel ofthe in-wall
light timer of FIG. 1 with a cover open according to an
embodiment of 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 ofthe front panel ofthe in-wall
light timer of FIG. 3 with a cover open according to an
embodiment of the present invention;

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

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

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

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

tion of the timer to 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 embodiment of the present inven-
tion;

FIG. 10 is a block diagram of a circuit enabling the opera-
tion of the embodiments of FIGS. 1-9 according to an
embodiment of 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. 1 1 according to an embodiment ofthe 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. 14 is a diagram showing data fields of data entered by
a user according to an embodiment of the present invention;

FIG. 15 is a diagram showing data fields of data 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 embodiment of the present invention;

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

FIG. 18 is a table showing average dusk and dawn times 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 embodiment of 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-
ment of the present invention;

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

FIG. 44 is a memory showing fields and stored data asso-
ciated with the programmed timer of FIG. 43;

FIGS. 45-49 show screens of a user interface enabling the
wireless programming ofa timer according to an embodiment
of the present invention;

FIG. 50 is a chart showing dusk and dawn times over a year;
FIG. 51 is a chart showing dusk and dawn times over a year

and which is divided into two periods including standard time
and daylight savings time;

FIG. 52 is a chart showing dusk and dawn times over a year
and which is 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
embodiment of the present invention;

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

FIG. 56 is a flow chart showing a method of selecting a
stored timing pattern using 5 key user interface ofFIGS. 5 and
7 according to an embodiment of the 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-programmed timing patterns which
can be easily selected by entering a timing pattern code asso-
ciated with a desired timing pattern. Other embodiments
include a display, but benefit from an improved user interface
which enables the easy selection ofa timing pattern by select-
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 of other
data which must be entered to operate the timer. By storing
the timing patterns which are associated with common or
desirable on/offpatterns which are likely to be used to operate
the timer, a user does not need to enter on/offtimes for 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.

Turning first to FIG. 1, a perspective view of a front panel
of an in-wall light timer according to an embodiment of 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 covers a 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 more particularly
a light emitting diode (LED), could be implemented to show
the status of the light or other appliance attached to the timer,
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 or off position, and a timer position
for implementing the timer according to a selected timing
pattern. While the cover is primarily cosmetic and may gen-
erally prevent unintentional changing of the timer, the timer
cover is not necessary. Alternatively, the cover may be func-
tional, such as functioning as an on/offoverride switch for the
light or appliance attached to the timer in 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 other state,
such as off) in response to pressing the cover which would
activate a switch to change the state of the light if the switch
110 is not included. Flanges 111 and 112, each having a
threaded portion for receiving a screw to attach the timer to 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
methods set forth in more detail below could be implemented
in a timer which is plugged into an outlet (commonly called
an light or appliance timer), as will be described in more detail
below in reference to FIG. 9. Further, while some examples
are provided in terms ofresidential -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 embodiment of 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 change a timing pattern using a single step). The keypad
204 of FIG. 2 comprises 0-9 keys and star (*) and pound (#)
keys.

According to one embodiment, the timer could be pro-
grammed using 5 steps for entering data on the keypad as
shown on the inside of the cover. The keypad is 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 be entered 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 time is preferably entered
as military time (e.g. 2:00 PM would be entered as 1400) to
ensure that the correct AM or PM time is stored. Alternatively,
a code at the end of the time could be entered to indicate AM

or PM. A date is 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 ensure that 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 more detail
below, the location code can be associated with a region
which is used to ensure that 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 used to operate the timer based upon the
current time, date and location ofthe timer. Accordingly, after
5 simple steps, the timer is programmed to follow a timing
pattern that meets the user’s needs, and operates as it would if
on/oftimes were entered on a user interface in a conventional

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

the user interface 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 conventional timers), the user interface enables
easy reprogramming is a user decides that they simply want to
change the timing pattern. That is, rather than having to 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 change the timing pattern. For example, a user could
enter a sequence of 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 case that the user may realize that
they do not like 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
timer is so easy that it is an option for a user of timer imple-
menting the pre-stored timing pattern.

Turning now to FIG. 3, a perspective view of a front panel
ofan in-wall light timer having a display according to another
embodiment of 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,
including a selected timing pattern for example. That is, even
though a display is not necessary in view of the 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/PM field
306, an on/off field 308 indicating the state of a light or
appliance which is attached to the timer. Finally, an informa-
tion field 310 includes other information related 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 whether the
timer is set with the correct data and should be operating
correctly. As shown in FIG. 4 which shows the embodiment of
FIG. 3 with the cover in the open position, the user interface
could be implemented in with the user interface.

Turning now to FIG. 5, a perspective view ofthe front panel
of the in-wall light timer of FIG. 3 with a cover open accord-
ing to another embodiment of the present invention is shown.
According to the embodiment of FIG. 5, a 5-key user inter-
face could be implemented to enter data necessary for imple-
menting a timer using a pre-stored timing pattern. As will be
described in more detail below in reference to FIG. 20, the left
and right keys on either side of a select key will allow a user
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to traverse through programming categories, 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 user to 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 shown in FIG. 6, dedicated, pre-set actuators 602,
shown here as buttons 604 which enable the manual selection

ofa pre-stored timing pattern. Four pre-set buttons are shown
in the embodiment of FIG. 6, including a fixed 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 upon a first timing pattern for a standard time
period and a second timing pattern 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 button is selected.
The button could be movable between a depressed, on posi-
tion (where it is flush with the surface of the timer and the
LED lit) and an offposition. Alternatively, the selected button
would have the LED lit, with all buttons having the same
positioning. Only a single button can be selected at a time,
where a selected button would be deactivated if another but-

ton is selected. The selection oftiming patterns for the pre-set
actuators 602 will be described in more detail below. While 4

buttons are shown, it should be understood that a greater
number of 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
embodiment of the present invention is shown. In addition to
having pre-set buttons as shown in FIG. 6, a connector 702 for
receiving a portable memory device is provided for down-
loading data, such as new or different 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
buttons for selecting a predetermined timing pattern, it should
be understood that the embodiments of FIGS. 6 and 7 could

be implemented without the user interface 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 downloaded using a portable memory
by way of the connector 702, or could be programmed by a
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 timer to 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 now to 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 embodiment of the 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 adapted to 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 prongs of a plug of a light or
an appliance. The timer 902 also comprises prongs 906 to be
inserted to an outlet to enable applying power to 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 of a 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 implemented to 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 power loss. 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 ground ter-
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 power to be applied to an appli-
ance 1032, such as a light as shown. The appliance has a 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
implement any of the user interface elements described in
reference to FIGS. 1-7 is also shown.

Turning now to FIG. 11, 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 is shown. As shown in
FIG. 11 comprises a wireless communication circuit 1102
which is adapted to enable the wireless programming of cer-
tain data or information by way of 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 way of 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 embodiment of the 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 which is also coupled to a PLL 1220. A
power amplifier receives the output of the modulator to drive
the antenna 1104 and transmit the data. It should be noted that

the wireless communication network could be configured to
implement any 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 implement the 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 shown in FIG. 13, the geographic area of
the continental US is divided into 12 regions identified by a
longitudinal designation (shown here as the time zones) or
latitudinal designation (shown here as 3 regions designated as
north, central and south). According to the embodiment of
FIG. 13, the regions are designated by a two letter code
including the first 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 number or fewer number of regions
could be designated. Further, while geographic regions, other
designation of regions could be implemented, such as zip
codes or telephone area codes.

Turning now to FIGS. 14 and 15, diagrams data 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,
shown here 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 (shown here 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
numbers and associated timing characterization data and cat-
egories according to an embodiment ofthe present invention.
A significant benefit ofthe various embodiments ofthe timers
and methods of implementing a timer is that on and off times
for implementing a timer are easily selected without having to
enter the on and offtimes. Rather, a timing pattern designated
by a timing pattern code can be easily be selected by a user
rather than having a user enter the on and off times for the
timer. As will be described in more detail below, the timing
patterns can be categorized according to a number of broad
categories, such as fixed timing patterns, DST timing pat-
terns, seasonal timing patterns, and astronomic timing pat-
terns, for example, to make it 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 most significant bit will have the same broad category.
Timing patterns associated with timing pattern codes having
the same second most significant bit may also have a 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 lxx, DST timing 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 code starting with
1 1X, while timing patterns having an on time of 5 :00 PM will
have a timing pattern code starting with 12X. The first 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 second and third 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
of on 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 known dusk and dawn times.
While dusk and dawn times are helpful in setting on and off
times for a timer because they are close to the times when it
becomes dark 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 want the 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 may be after 7:30. Therefore a user may want to use an
offset. As will be described in more detail below, a certain
time period delay for tuning on the timer may be desired with
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on times and a certain time period for turning lights off early
may be desired 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 the lights 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 upon a particular region and a particular
time period as will be described in reference to FIG. 18. In
order to store average astronomic dusk and dawn data, it is
necessary to identify a location where the timer will be used,
and assign that location to a reasonable number ofregions 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 dawn times ofthe 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 upon the 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 shown in FIG. 18, these average dusk and dawn times
are not only based upon location, but also based upon time of
year. While daily dusk and dawn times couldbe used, it would
be more efficient to use average dusk and dawn times for
given time periods, 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 change in 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 may like to select a period for applying a daylight
savings time timing pattern during a period which is different
than the period between moving the clock back and returning
the clock to the standard time. Accordingly, a table could be
stored which has different daylight savings time data includ-
ing a DST time period 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 code is 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 of the 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 USB drive, by way ofthe
connector 702.

Turning now to FIG. 20, a flow diagram shows the opera-
tion of the 5-key user interface of FIGS. 5 and 7 according to
an embodiment of the present invention. While the keypad of
FIG. 2 provides an easy way of entering data necessary to
implement a timer having pre-stored timing patterns, other
user interfaces could be used which take advantage of the
pre-stored timing patterns associated with corresponding tim-
ing pattern codes. For example, “navigation” keys which
enable a user move through a menu can be implemented to
enable a user to select a timing pattern code or any other data
necessary for implementing a timer as set forth above. Unlike
conventional timer user interfaces, the 5 key navigation user
interface ofFIG. 20 is not only intuitive, but overcomes many
of the problems associated 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 programming categories 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 user inter-
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 includes a select
key 2004 which could be used to 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 moving left 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 shows operational 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 when the select key 2004 is selected. Ifthe user
desires to enter a certain time, the up and down keys can be
used to move to a desired data value representing the desired
hour, and have that data value selected by using the select key.
When a data value is selected for a given programming cat-
egory, the user interface 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
holding the select key for a predetermined period oftime (e.g.
2 seconds)) can then be entered at any time to leave the
programming mode of the 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 tens digit ofthe year from 0x 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 number of timing pattern codes
associated with a corresponding number ofpre-stored timing
patterns), the DST mode 2030 (having the number of 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 number of available security codes,
such as 100 codes for a two bit security code or 1000 codes for
a 3 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 by the processor of the timer
to implement a timing pattern.

FIGS. 21-43 shows a series of stages of programming a
timer using the 5-key user interface of FIGS. 5 and 7. While
displays may be desirable for some users (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 programming a timer
to enable operation of the timer according to a pre-stored
timing pattern from the initial, un-programmed state of the
timer of FIG. 21 to the final programmed state of the 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 when the select key ofthe
5-key user interface is selected (or some other key sequence
such as the select key being selected 3 times, or the select key
being depressed for a predetermined period, such as two
seconds).

One unique feature 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 overcome a significant problem of conventional timers
with displays which are difficult to read, the current program-
ming category and data value is larger than the “previous” and
“next” programming category and data value. Making the
current programming category and data value larger makes it
easier to read the programming category and data value while
still making it easy to navigate the menu by providing previ-
ous and next values.

After a key or key sequence is entered on 5-key user inter-
face to enter the programming mode, an initial programming
state is entered as shown in FIG. 22. While the initial states for

data values in FIGS. 23-42 are shown as the top values of the
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 ofOct. 9, 2013,
where the 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 of the timer (from outside of a build-
ing for example).

As shown in FIG. 22, the initial programming state
includes the Hour programming mode, and a initial data value
of 1 AM. A user could then use the up and down keys to select
the desired time. As shown in FIG. 23, the user had moved
down one data value to 2 AM, and then down to 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 happens to 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 has a “l” 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 shown in FIG. 26, where the
month programming category would then be displayed as
shown in FIG. 27 in response to the selection ofthe data in the
minute programming mode. After the desired month ofOcto-
ber is reached in FIG. 29, the programming mode is move to
the day programming mode as shown in FIG. 29, where the
desired 24th day is selected as shown in FIG. 30. As shown in
each of the displays, a previous programming category is
shown above a current programming category, and a next
programming category is shown below the current program-
ming category. Similarly, a previous data value of the current
programming category is shown above the current data value,
and a next data value is shown below the current data value.

For example, in selecting the month as shown in 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 December is 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 more easily navigate through the menu.
Also, by providing the current category/value in a larger size,
it is easy to read the category/value.

Selecting a desired year can present more of a problem
because ofthe number ofavailable years (e.g. 100 data values
from 2000-2099). While a single year selection mode can be
implemented in the same way as selecting l 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 noted that 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 shown in 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 keys are used to select 2013 as shown
in FIG. 34.

Other data for implementing the timer can then be entered.
In particular, the region in which the timer is 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 shown in FIG. 37
can be changed to 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 shown in FIG. 40. Finally, a desired
security code can then be selected, where an initial security
code of 000 shown in FIG. 41 can be changed to the desired
security code of013, as shown in 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
some or all 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 shown on the display
to indicate that a security code has been programmed.

While it is assumed that no data was programmed initially,
it should be noted that, ifthe timer is already programmed and
just some data needs to be reprogrammed, the left and right
keys can be used to move within the menu to reach a desired
programming category to change the data for that category, at
which time the select key can be used to 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 programmed and a user desires to change the timing
pattern (by changing the selected timing pattern code), a user
would enter the programming mode and use the left and right
keys to move along the programming modes until the timing
pattern programming mode is reached. The up and down the
available data values until the desired timing pattern code is
reached. The data value be selected by using select key, at
which time the programming category would move to the
next programming category. Ifno other data values need to be
changed, a user could move along the programming catego-
ries to the “exit” option to return to normal operation or hold
the select key for a predetermined period of time. Accord-
ingly, if a timer is already programmed and a user desires 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 shows fields and cor-
responding stored data associated with the programmed timer
of FIG. 43. All of the data entered using the numeric keypad
or 5-key user interface is stored in memory fields ofa memory
of the timer, such as memory 1006 for example, and is
accessed by the timer to implement a 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 embodiment ofthe present invention. That is,
based upon a current time and date, the timer will implement
the timing pattern (associated with the selected timing pattern
code) by using data of FIGS. 16-19. As shown in 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 some other 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). Various fields 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 someone to enter
the time, shown here as a 4 digit military time. However,
because a full QWERTY keypad is 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
shown in FIG. 6 or 7, or enables entering on and off times to
be applied when the 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 which is desired for the field. As shown for example in
FIG. 46 which relates to a timing program for a fixed button
setting, on and off times which would be applied throughout
the year could be entered in data fields, where on and offtimes
for weekdays couldbe entered in 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
programming options to finish the programming or exit as
desired.

As shown in 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.
As will be described in more detail below in reference to FIG.

50, users may prefer to apply astronomic times with a delay in
turning the lights on at dusk, and turning the lights off early at
dawn. According to another embodiment, the astronomic tim-
ing program associated with a button could include an option
of setting the offtime to a fixed time. That is, while users may
want the on time ofthe timer to follow the dusk time, they may
want the 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 and off times for a DST
button is shown in FIG. 48. According to the embodiment of
FIG. 48, on and off times to be applied during a standard time
period can be entered in fields 4802 and 4804, while on and
offtimes to be applied during a daylight savings times period
can be entered in 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 described in 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 and offtimes to be applied
during a summer time period canbe entered in fields 4906 and
4908, on and off times to be applied during a fall time period
can be entered in fields 4910 and 4912, and on and off 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
when a 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 dawn times
throughout the year, average dusk and dawn times for periods,
and the benefits of implementing certain on and off times
during certain periods. Turning first to FIG. 50, a chart shows
dusk and dawn times over a 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 by setting on and off 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
timing pattern, the chart ofFIG. 50 provides perspective as to
how much energy can be saved by implementing times other
than astronomic dusk and dawn times. As is apparent from
FIG. 50, each light controlled by a timer will be off for at least
2 hours longer each day compared to astronomic times by
setting the on time for a light at 1 hour after dusk and setting
the off time 1 hour before the average dawn.

Turning now to FIG. 51, a chart shows dusk and dawn times
over a year and which is divided into two periods including
standard time and daylight savings time. As can be seen in
FIG. 51, the average dusk and dawn times are very different
for the two time periods, and the timer on and offsettings with
a one hour offset is very different. By establishing the two
time periods to apply two different time settings, it can be
seen that different on and offtimes are much closer to the dusk

and dawn times, and therefore provide an overall more desir-
able timing pattern for the year, while still 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 and still 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 normal time during the spring.

The embodiment of FIG. 52 shows 4 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 seasonal periods are shown, it should be understood that
other periods could be defined, such as monthly periods.
However, a greater number ofperiods may require additional
memory for storing data and may make it more difficult to
select a desirable timing pattern by a user. Accordingly, the
number of periods selected (which may provide a better tim-
ing pattern) may be a tradeoff with additional memory
requirements and reduced user-friendliness. One of the ben-
efits ofthe various embodiments is that they are user friendly.
Therefore, the number timing pattern options available to a
user must be selected to ensure that the timer is still user

friendly to operate while providing enough options to 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
embodiment of the present invention. A plurality of timing
patterns are established at a step 5302. A unique timing pat-
tern code is assigned for each timing pattern ofthe plurality of
timing patterns at a step 5304. The timing patterns and cor-
responding timing pattern codes are stored in a memory ofthe
timer at a step 5306. Geographic regions where the timers will
be used are also defined at a step 5308. Time periods for which
average dusk and dawn times may be used defined at a step
5310. Average dusk and dawn timers associated with the time
periods and geographic regions are stored in a memory ofthe
timer at a step 5312. DST data related to “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 of the timer at a step 5314. It
is then determined whether an input is received at a user
interface of the timer at a step 5316. Data associated with an
operational field are stored in a memory of the timer at 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 upon the data stored in the operational field 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 sequence to enter the data at a
step 5406. A geographic region for the timer is entered fol-
lowed by the key or keypad sequence to enter the data at a step
5408. A timing pattern code is entered followed by the key or
keypad sequence to 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 whether the
last data is entered or a time-out period expired at 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
sequence is entered to change the 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 embodiment of the present invention. A
select key is pressed to enter the programming mode at a step
5502. It is then determined whether a left or right key is
selected to move to a different programming category at a 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 key is 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 programming cat-
egory as it moves vertically along options of a current pro-
gramming category at a step 5510. It is then determined
whether the programming mode ended at a step 5512.

Turning now to FIG. 56, a flow chart shows a method of
selecting a stored timing pattern using 5 key user 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 wireless link at a step
5602. It is then determined whether a wireless device for

programming the timer within range of timer at a step 5604.
It is then determined whether the correct security code
entered on the wireless device at a step 5606. Data entered in
fields on the wireless device are downloaded at a step 5608.
The data in the timer is stored at a step 5610. The timer is
operated based upon the 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. As a 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-
mable 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;
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a first button on the user interface of the programmable
light timer, wherein the first 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 second button is further programmable to have an on time.

3. The programmable light timer of claim 1 wherein the on
time for the first button is a pre-stored on time, and the offtime
for the second button is 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 programmable light timer of claim 1 wherein the on
time for the first 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 programmable light 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 enabling the selection of a
second pre-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 down operation for selecting a time
used by the programmable light timer.

14. The programmable light timer of claim 8 further com-
prising a switch enabling overriding the timing pattern imple-
mented by the programmable light 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 user interface ofthe
programmable light timer, to be programmed to have an
on time; and

enabling a second button, provided on the 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 programmed to 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 for the first

button is a pre-stored on time, and the off time for the second
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 programmed by way ofan actuator on
the user interface.

19. The method ofclaim 15 wherein the on time for the first

button is user programmable, and wherein the 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
by the programmable light timer.

* * * * *
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1
PROGRAMMABLE LIGHT TIMER AND A

METHOD OF IMPLEMENTING A
PROGRAMMABLE LIGHT TIMER

FIELD OF THE INVENTION

The present invention relates generally to lighting control
products, and in particular, to a programmable light timer and
a method of implementing a programmable light timer.

BACKGROUND OF 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. Because of the lim-
ited size of the conventional timers, 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 must fit in an electrical box, commonly called a junc-
tionbox. Not only does a user ofthe in-wall timer have to read
a very small display, but the user has to advance through a
menu shown on the small display using a very limited inter-
face which is provided on the remaining portion of the timer.
Entering data on such a user interface is particularly difficult
because the in-wall timer is fixed and generally positioned
well below eye level.

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 groups of users are
either left with no timing operation for their lights, or timers
which do not provide the timing operation that they desire.
Without an effective timer for a light for example, the light
may be on significantly longer than necessary, not only wast-
ing energy but in many cases increasing pollution as a result.
As energy consumption world-wide continues to increase, it
is important to reduce or minimize the consumption ofenergy
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 programmable light timer comprises
a memory storing a plurality of timing patterns, each timing
pattern being associated with a unique timing pattern code
and having one or more on/off settings for a time period; and
a user interface enabling the selection ofa timing pattern code
associated with a timing pattern of the plurality of timing
patterns.

Another programmable light timer for implementing a tim-
ing pattern comprises a memory storing a plurality of timing
patterns, each timing pattern being associated with a unique
timing pattern code and having one or more on/offsettings for
a time period; and a numeric keypad enabling the entry ofdata
and the selection of a timing pattern code associated with a
timing pattern of the plurality of timing patterns.

A method of implementing a timing pattern in a program-
mable light timer is also disclosed. The method comprises
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2

storing a plurality oftiming patterns in a memory, each timing
pattern being associated with a unique timing pattern code
and having one or more on/off settings for a time period; and
enabling the selection of a timing pattern code associated
with a timing pattern of the plurality of timing patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 2 is a perspective view ofthe front panel ofthe in-wall
light timer of FIG. 1 with a cover open according to an
embodiment of 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 ofthe front panel ofthe in-wall
light timer of FIG. 3 with a cover open according to an
embodiment of the present invention;

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

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

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

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

tion of the timer to 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 embodiment of the present inven-
tion;

FIG. 10 is a block diagram of a circuit enabling the opera-
tion of the embodiments of FIGS. 1-9 according to an
embodiment of 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. 1 1 according to an embodiment ofthe 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. 14 is a diagram showing data fields of data entered by
a user according to an embodiment of the present invention;

FIG. 15 is a diagram showing data fields of data entered by
a user according to an alternate embodiment of the present
invention;

FIG. 16 is table showing timing pattern codes and associ-
ated timing characterization data and categories according to
an embodiment of the present invention;

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

FIG. 18 is a table showing average dusk and dawn times 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 embodiment of the present invention;
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FIG. 20 is a flow diagram showing the operation of the
5-key user interface ofFIGS. 5 and 7 according to an embodi-
ment of the present invention;

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

FIG. 44 is a memory showing fields and stored data asso-
ciated with the programmed timer of FIG. 43;

FIGS. 45-49 show screens of a user interface enabling the
wireless programming ofa timer according to an embodiment
of the present invention;

FIG. 50 is a chart showing dusk and dawn times over a year;
FIG. 51 is a chart showing dusk and dawn times over a year

and which is divided into two periods including standard time
and daylight savings time;

FIG. 52 is a chart showing dusk and dawn times over a year
and which is 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
embodiment of the present invention;

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

FIG. 56 is a flow chart showing a method of selecting a
stored timing pattern using 5 key user interface ofFIGS. 5 and
7 according to an embodiment of the 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-programmed timing patterns which
can be easily selected by entering a timing pattern code asso-
ciated with a desired timing pattern. Other embodiments
include a display, but benefit from an improved user interface
which enables the easy selection ofa timing pattern by select-
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 of other
data which must be entered to operate the timer. By storing
the timing patterns which are associated with common or
desirable on/offpatterns which are likely to be used to operate
the timer, a user does not need to enter on/offtimes for 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.

Turning first to FIG. 1, a perspective view of a front panel
of an in-wall light timer according to an embodiment of 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 covers a user interface
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 more particularly
a light emitting diode (LED), could be implemented to show
the status of the light or other appliance attached to the timer,
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 or off position, and a timer position
for implementing the timer according to a selected timing
pattern. While the cover is primarily cosmetic and may gen-
erally prevent unintentional changing of the timer, the timer
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cover is not necessary. Alternatively, the cover may be func-
tional, such as functioning as an on/offoverride switch for the
light or appliance attached to the timer in 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 other state,
such as off) in response to pressing the cover which would
activate a switch to change the state of the light if the switch
110 is not included. Flanges 111 and 112, each having a
threaded portion for receiving a screw to attach the timer to 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
methods set forth in more detail below could be implemented
in a timer which is plugged into an outlet (commonly called
an light or appliance timer), as will be described in more detail
below in reference to FIG. 9. Further, while some examples
are provided in terms ofresidential -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 embodiment of 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 change a timing pattern using a single step). The keypad
204 of FIG. 2 comprises 0-9 keys and star (*) and pound (#)
keys.

According to one embodiment, the timer could be pro-
grammed using 5 steps for entering data on the keypad as
shown on the inside of the cover. The keypad is 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 be entered 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 time is preferably entered
as military time (e.g. 2:00 PM would be entered as 1400) to
ensure that the correct AM or PM time is stored. Alternatively,
a code at the end of the time could be entered to indicate AM

or PM. A date is 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 ensure that 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 more detail
below, the location code can be associated with a region
which is used to ensure that the correct daylight savings times
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 used to operate the timer based upon the
current time, date and location ofthe timer. Accordingly, after
5 simple steps, the timer is programmed to follow a timing
pattern that meets the user’ s needs, and operates as it would if
on/of times were entered on a user interface in a conventional

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

the user interface of FIG. 2 also enables easy reprogramming
if desired by the user. Although the selection of a desired
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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 conventional timers), the user interface enables
easy reprogramming is a user decides that they simply want to
change the timing pattern. That is, rather than having to 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 change the timing pattern. For example, a user could
enter a sequence of 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 case that the user may realize that
they do not like 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
timer is so easy that it is an option for a user of timer imple-
menting the pre-stored timing pattern.

Turning now to FIG. 3, a perspective view of a front panel
ofan in-wall light timer having a display according to another
embodiment of 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,
including a selected timing pattern for example. That is, even
though a display is not necessary in view of the 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/PM field
306, an on/off field 308 indicating the state of a light or
appliance which is attached to the timer. Finally, an informa-
tion field 310 includes other information related 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 whether the
timer is set with the correct data and should be operating
correctly. As shown in FIG. 4 which shows the embodiment of
FIG. 3 with the cover in the open position, the user interface
could be implemented in with the user interface.

Turning now to FIG. 5, a perspective view ofthe front panel
of the in-wall light timer of FIG. 3 with a cover open accord-
ing to another embodiment of the present invention is shown.
According to the embodiment of FIG. 5, a 5-key user inter-
face could be implemented to enter data necessary for imple-
menting a timer using a pre-stored timing pattern. As will be
described in more detail below in reference to FIG. 20, the left
and right keys on either side of a select key will allow a user
to traverse through programming categories, 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 user to 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 shown in FIG. 6, dedicated, pre-set actuators 602,
shown here as buttons 604 which enable the manual selection

10

15

20

25

30

35

40

45

50

55

60

65

6

ofa pre-stored timing pattern. Four pre-set buttons are shown
in the embodiment of FIG. 6, including a fixed 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 upon a first timing pattern for a standard time
period and a second timing pattern 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 button is selected.
The button could be movable between a depressed, on posi-
tion (where it is flush with the surface of the timer and the
LED lit) and an offposition. Alternatively, the selected button
would have the LED lit, with all buttons having the same
positioning. Only a single button can be selected at a time,
where a selected button would be deactivated if another but-

ton is selected. The selection oftiming patterns for the pre-set
actuators 602 will be described in more detail below. While 4

buttons are shown, it should be understood that a greater
number of 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
embodiment of the present invention is shown. In addition to
having pre-set buttons as shown in FIG. 6, a connector 702 for
receiving a portable memory device is provided for down-
loading data, such as new or different 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
buttons for selecting a predetermined timing pattern, it should
be understood that the embodiments of FIGS. 6 and 7 could

be implemented without the user interface 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 downloaded using a portable memory
by way of the connector 702, or could be programmed by a
user, as will be described in more detail below in reference to
FIGS. 46-49. That is, embodiments of the timer could be
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 timer to 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 now to 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 embodiment of the present
invention is shown. Rather than a timer which is fixedly
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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 adapted to 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 prongs of a plug of a light or
an appliance. The timer 902 also comprises prongs 906 to be
inserted to an outlet to enable applying power to 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 of a 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 implemented to 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 power loss. 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 ground ter-
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 power to be applied to an appli-
ance 1032, such as a light as shown. The appliance has a 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
implement any of the user interface elements described in
reference to FIGS. 1-7 is also shown.

Turning now to FIG. 11, 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 is shown. As shown in
FIG. 11 comprises a wireless communication circuit 1102
which is adapted to enable the wireless programming of cer-
tain data or information by way of a corresponding wireless
communication circuit implemented in a computer device,
such as a laptop computer, a tablet computer or a “smart
phone.” An example of a wireless communication circuit is
shown by way of 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 embodiment of the 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.
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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 which is also coupled to a PLL1220. A
power amplifier receives the output of the modulator to drive
the antenna 11 04 and transmit the data. It should be noted that

the wireless communication network could be configured to
implement any 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 implement the 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 shown in FIG. 13, the geographic area of
the continental US is divided into 12 regions identified by a
longitudinal designation (shown here as the time zones) or
latitudinal designation (shown here as 3 regions designated as
north, central and south). According to the embodiment of
FIG. 12, the regions are designated by a two letter code
including the first 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 number or fewer number of regions
could be designated. Further, while geographic regions, other
designation of regions could be implemented, such as zip
codes or telephone area codes.

Turning now to FIGS. 14 and 15, diagrams data 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,
shown here 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 (shown here 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
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
numbers and associated timing characterization data and cat-
egories according to an embodiment of the present invention.
A significant benefit ofthe various embodiments ofthe timers
and methods of implementing a timer is that on and off times
for implementing a timer are easily selected without having to
enter the on and offtimes. Rather, a timing pattern designated
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by a timing pattern code can be easily be selected by a user
rather than having a user enter the on and off times for the
timer. As will be described in more detail below, the timing
patterns can be categorized according to a number of broad
categories, such as fixed timing patterns, DST timing pat-
terns, seasonal timing patterns, and astronomic timing pat-
terns, for example, to make it 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 most significant bit will have the same broad category.
Timing patterns associated with timing pattern codes having
the same second most significant bit may also have a 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 lxx, DST timing 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 code starting with
1 1X, while timing patterns having an on time of 5 :00 PM will
have a timing pattern code starting with 12X. The first 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 second and third 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
of on 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 known dusk and dawn times.
While dusk and dawn times are helpful in setting on and off
times for a timer because they are close to the times when it
becomes dark 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 want the 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 may be after 7:30. Therefore a user may want to use an
offset. As will be described in more detail below, a certain
time period delay for tuning on the timer may be desired with
on times and a certain time period for turning lights off early
may be desired 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 the lights 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
also 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

5

10

15

20

25

30

35

40

45

50

55

60

65

10

possible to store astronomic data any level of granularity of
location and time, average astronomic dusk and dawn data
could be stored based upon a particular region and a particular
time period as will be described in reference to FIG. 18. In
order to store average astronomic dusk and dawn data, it is
necessary to identify a location where the timer will be used,
and assign that location to a reasonable number ofregions 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 dawn times ofthe 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 upon the 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 shown in FIG. 18, these average dusk and dawn times
are not only based upon location, but also based upon time of
year. While daily dusk and dawn times couldbe used, it would
be more efficient to use average dusk and dawn times for
given time periods, 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 change in 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 may like to select a period for applying a daylight
savings time timing pattern during a period which is different
than the period between moving the clock back and returning
the clock to the standard time. Accordingly, a table could be
stored which has different daylight savings time data includ-
ing a DST time period 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 code is 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.

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 USB drive, by way ofthe
connector 702.

Turning now to FIG. 20, a flow diagram shows the opera-
tion of the 5-key user interface of FIGS. 5 and 7 according to
an embodiment of the present invention. While the keypad of
FIG. 2 provides an easy way of entering data necessary to
implement a timer having pre-stored timing patterns, other
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user interfaces could be used which take advantage of the
pre-stored timing patterns associated with corresponding tim-
ing pattern codes. For example, “navigation” keys which
enable a user move through a menu can be implemented to
enable a user to select a timing pattern code or any other data
necessary for implementing a timer as set forth above. Unlike
conventional timer user interfaces, the 5 key navigation user
interface ofFIG. 20 is not only intuitive, but overcomes many
of the problems associated 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 programming categories 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 user inter-
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 includes a select
key 2004 which could be used to 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 moving left 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 shows operational 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 when the select key 2004 is selected. Ifthe user
desires to enter a certain time, the up and down keys can be
used to move to a desired data value representing the desired
hour, and have that data value selected by using the select key.
When a data value is selected for a given programming cat-
egory, the user interface preferrably then automatically
moves to the following programming category. A key pad
sequence (such as the selection ofthe select key three times or
merely holding the select key for a predetermined period of
time (e.g. 2 seconds)) can then be entered at any time to leave
the programming mode of the 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 tens digit ofthe year from 0x to 9x), the year mode
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 number of timing pattern codes
associated with a corresponding number ofpre-stored timing
patterns), the DST mode 2030 (having the number of 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 number of available security codes,
such as 100 codes for a two bit security code or 1000 codes for
a 3 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
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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 by the processor of the timer
to implement a timing pattern.

FIGS. 21-43 shows a series of stages of programming a
timer using the 5-key user interface of FIGS. 5 and 7. While
displays may be desirable for some users (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 programming a timer
to enable operation of the timer according to a pre-stored
timing pattern from the initial, un-programmed state of the
timer of FIG. 21 to the final programmed state of the 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 when the select key ofthe
5-key user interface is selected (or some other key sequence
such as the select key being selected 3 times, or the select key
being depressed for a predetermined period, such as two
seconds).

One unique feature 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 overcome a significant problem of conventional timers
with displays which are difficult to read, the current program-
ming category and data value is larger than the “previous” and
“next” programming category and data value. Making the
current programming category and data value larger makes it
easier to read the programming category and data value while
still making it easy to navigate the menu by providing previ-
ous and next values.

After a key or key sequence is entered on 5-key user inter-
face to enter the programming mode, an initial programming
state is entered as shown in FIG. 22. While the initial states for

data values in FIGS. 23-42 are shown as the top values of the
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 ofOct. 9, 2013,
where the 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
timer using a wireless connection to prevent a hacker from
changing the operation of the timer (from outside of a build-
ing for example).

As shown in FIG. 22, the initial programming state
includes the Hour programming mode, and a initial data value
of 1 AM. A user could then use the up and down keys to select
the desired time. As shown in FIG. 23, the user had moved
down one data value to 2 AM, and then down to 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 happens to 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
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key. As shown in FIG. 25, the initial state of the minute
programming mode has a “l” 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 shown in FIG. 26, where the
month programming category would then be displayed as
shown in FIG. 27 in response to the selection ofthe data in the
minute programming mode. After the desired month ofOcto-
ber is reached in FIG. 29, the programming mode is move to
the day programming mode as shown in FIG. 29, where the
desired 24th day is selected as shown in FIG. 30. As shown in
each of the displays, a previous programming category is
shown above a current programming category, and a next
programming category is shown below the current program-
ming category. Similarly, a previous data value of the current
programming category is shown above the current data value,
and a next data value is shown below the current data value.

For example, in selecting the month as shown in 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 December is 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 more easily navigate through the menu.
Also, by providing the current category/value in a larger size,
it is easy to read the category/value.

Selecting a desired year can present more of a problem
because ofthe number ofavailable years (e.g. 100 data values
from 2000-2099). While a single year selection mode can be
implemented in the same way as selecting l 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 noted that 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 shown in 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 keys are used to select 2013 as shown
in FIG. 34.

Other data for implementing the timer can then be entered.
In particular, the region in which the timer is 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 shown in FIG. 37
can be changed to 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
shown in FIG. 39 can be changed to the desired daylight
savings time code 903, as shown in FIG. 40. Finally, a desired
security code can then be selected, where an initial security
code of 000 shown in FIG. 41 can be changed to the desired
security code of013, as shown in 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
some or all 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 shown on the display
to indicate that a security code has been programmed.

While it is assumed that no data was programmed initially,
it should be noted that, ifthe timer is already programmed and
just some data needs to be reprogrammed, the left and right
keys can be used to move within the menu to reach a desired
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programming category to change the data for that category, at
which time the select key can be used to 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 programmed and a user desires to change the timing
pattern (by changing the selected timing pattern code), a user
would enter the programming mode and use the left and right
keys to move along the programming modes until the timing
pattern programming mode is reached. The up and down the
available data values until the desired timing pattern code is
reached. The data value be selected by using select key, at
which time the programming category would move to the
next programming category. Ifno other data values need to be
changed, a user could move along the programming catego-
ries to the “exit” option to return to normal operation or hold
the select key for a predetermined period of time. Accord-
ingly, if a timer is already programmed and a user desires 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 shows fields and cor-
responding stored data associated with the programmed timer
of FIG. 43. All of the data entered using the numeric keypad
or 5-key user interface is stored in memory fields ofa memory
of the timer, such as memory 1006 for example, and is
accessed by the timer to implement a 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 embodiment ofthe present invention. That is,
based upon a current time and date, the timer will implement
the timing pattern (associated with the selected timing pattern
code) by using data of FIGS. 16-19. As shown in 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 some other 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). Various fields 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 someone to enter
the time, shown here as a 4 digit military time. However,
because a full QWERTY keypad is 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
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
shown in FIG. 6 or 7, or enables entering on and off times to
be applied when the 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 which is desired for the field. As shown for example in
FIG. 46 which relates to a timing program for a fixed button
setting, on and off times which would be applied throughout
the year could be entered in data fields, where on and offtimes
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for weekdays couldbe entered in 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
programming options to finish the programming or exit as
desired.

As shown in 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.
As will be described in more detail below in reference to FIG.

50, users may prefer to apply astronomic times with a delay in
turning the lights on at dusk, and turning the lights off early at
dawn. According to another embodiment, the astronomic tim-
ing program associated with a button could include an option
of setting the offtime to a fixed time. That is, while users may
want the on time ofthe timer to follow the dusk time, they may
want the 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 and off times for a DST
button is shown in FIG. 48. According to the embodiment of
FIG. 48, on and off times to be applied during a standard time
period can be entered in fields 4802 and 4804, while on and
offtimes to be applied during a daylight savings times period
can be entered in 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 described in 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 and offtimes to be applied
during a summer time period canbe entered in fields 4906 and
4908, on and off times to be applied during a fall time period
can be entered in fields 4910 and 4912, and on and off 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
when a 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 dawn times
throughout the year, average dusk and dawn times for periods,
and the benefits of implementing certain on and off times
during certain periods. Turning first to FIG. 50, a chart shows
dusk and dawn times over a year, and an average time shown
by the dashed line. As should be apparent from FIG. 50,
considerable energy can be saved by setting on and off 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
timing pattern, the chart ofFIG. 50 provides perspective as to
how much energy can be saved by implementing times other
than astronomic dusk and dawn times. As is apparent from
FIG. 50, each light controlled by a timer will be off for at least
2 hours longer each day compared to astronomic times by
setting the on time for a light at 1 hour after dusk and setting
the off time 1 hour before the average dawn.

Turning now to FIG. 51, a chart shows dusk and dawn times
over a year and which is divided into two periods including
standard time and daylight savings time. As can be seen in
FIG. 51, the average dusk and dawn times are very different
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for the two time periods, and the timer on and offsettings with
a one hour offset is very different. By establishing the two
time periods to apply two different time settings, it can be
seen that different on and offtimes are much closer to the dusk

and dawn times, and therefore provide an overall more desir-
able timing pattern for the year, while still 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 and still 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 normal time during the spring.

The embodiment of FIG. 52 shows 4 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 seasonal periods are shown, it should be understood that
other periods could be defined, such as monthly periods.
However, a greater number ofperiods may require additional
memory for storing data and may make it more difficult to
select a desirable timing pattern by a user. Accordingly, the
number of periods selected (which may provide a better tim-
ing pattern) may be a tradeoff with additional memory
requirements and reduced user-friendliness. One of the ben-
efits ofthe various embodiments is that they are user friendly.
Therefore, the number timing pattern options available to a
user must be selected to ensure that the timer is still user

friendly to operate while providing enough options to 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
embodiment of the present invention. A plurality of timing
patterns are established at a step 5302. A unique timing pat-
tern code is assigned for each timing pattern ofthe plurality of
timing patterns at a step 5304. The timing patterns and cor-
responding timing pattern codes are stored in a memory ofthe
timer at a step 5306. Geographic regions where the timers will
be used are also defined at a step 5308. Time periods for which
average dusk and dawn times may be used defined at a step
5310. Average dusk and dawn timers associated with the time
periods and geographic regions are stored in a memory ofthe
timer at a step 5312. DST data related to “spring forward” and
“fall back” dates and desired dates for applying a DST timing
pattern (ifdifferent than “spring forwar ” and “fall back”) are
stored, by region, in a memory of the timer at a step 5314. It
is then determined whether an input is received at a user
interface of the timer at a step 5316. Data associated with an
operational field are stored in a memory of the timer at a step
5318. It is then determined whether a time out been reached or

a stored indication received at a step 5320. The timer is
operated based upon the data stored in the operational field 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 sequence to enter the data at a
step 5406. A geographic region for the timer is entered fol-
lowed by the key or keypad sequence to enter the data at a step
5408. A timing pattern code is entered followed by the key or
keypad sequence to enter the data at a step 5410. A DST code
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is optionally entered followed by a key or keypad sequence to
enter the data at a step 5412. It is then determined whether the
last data is entered or a time-out period expired at 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
sequence is entered to change the 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 embodiment of the present invention. A
select key is pressed to enter the programming mode at a step
5502. It is then determined whether a left or right key is
selected to move to a different programming category at a 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 key is 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 programming cat-
egory as it moves vertically along options of a current pro-
gramming category at a step 5510. It is then determined
whether the programming mode ended at a step 5512.

Turning now to FIG. 56, a flow chart shows a method of
selecting a stored timing pattern using 5 key user 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 wireless link at a step
5602. It is then determined whether a wireless device for

programming the timer within range of timer at a step 5604.
It is then determined whether the correct security code
entered on the wireless device at a step 5606. Data entered in
fields on the wireless device are downloaded at a step 5608.
The data in the timer is stored at a step 5610. The timer is
operated based upon the 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. As a 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:

a memory storing at least one timing pattern, the at least
one timing pattern having one or more on/off settings for
a time period; and

a wireless communication circuit configured to receive,
using a wireless communication protocol, the at least
one timing pattern selected on a user interface ofa wire-
less device having a corresponding wireless communi-
cation circuit, the user interface enabling the selection of
the at least one timing pattern;

wherein the user interface is configured to receive a secu-
rity code enabling the downloading ofthe timing pattern
to the memory using the wireless communication pro-
tocol.

2. The programmable light timer of claim 1 wherein the at
least one timing pattern has at least a first set of on and off
times for a first time period and a second set of on and off
times for a second time period.

3. The programmable light timer of claim 1 wherein the
user interface enables the selection of dusk as an on time of

the at least one timing pattern.
4. The programmable light timer of claim 1 wherein the

programmable light timer does not include a display.
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5. The programmable light timer of claim 1 wherein the
user interface enables the selection ofa first on time and a first

off time for a first plurality of days of the week.
6. The programmable light timer of claim 5 wherein the

user interface enables the selection of a second on time and a

second off time for a second plurality of days of the week.
7. The programmable light timer of claim 1 wherein the

user interface enables an astronomic time for one of the on
time or the off time.

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

a memory storing at least one timing pattern, the at least
one timing pattern having one or more on/off settings for
a time period;

a wireless communication circuit coupled to receive the at
least one timing pattern; and

a control circuit coupled to the wireless communication
circuit and enabling receiving the at least one timing
pattern from a wireless device, wherein the wireless
device comprises a user interface configured to receive a
security code enabling the downloading of the timing
pattern from the wireless device to the programmable
light timer.

9. The programmable light timer of claim 8 wherein the at
least one timing pattern has at least a first set of on and off
times for a first time period and a second set of on and off
times for a second time period.

10. The programmable light timer of claim 9 wherein the
user interface enables the selection of dusk as an on time of

the at least one timing pattern.
11. The programmable light timer of claim 10 wherein the

user interface enables the selection of dawn as an off time of

the at least one timing pattern.
12. The programmable light timer of claim 8 wherein the

user interface enables the selection ofa first on time and a first

off time for a first plurality of days of the week.
13. The programmable light timer of claim 12 wherein the

user interface enables the selection of a second on time and a

second off time for a second plurality of days of the week.
14. The programmable light timer of claim 8 wherein the

user interface enables the selection of an astronomic time for
one ofthe on time or the offtime and a fixed time for the other
of the on time and the off time.

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

implementing a wireless communication circuit in the pro-
grammable light timer;

storing at least one timing pattern in a memory, the at least
one timing pattern having one or more on/off settings for
a time period;

enabling the entry of a security code on a user interface of
a wireless device having a wireless communication cir-
cuit in communication with the wireless communication

circuit of the programmable light timer;
enabling the selection of a timing pattern on the user inter-

face of the wireless device; and
downloading the selected timing pattern from the wireless

device to the programmable light timer.
16. The method of claim 15 wherein storing at least one

timing pattern comprises storing at least one timing pattern
comprises storing a timing pattern having at least a first set of
on and off times for a first time period and a second set of on
and off timers for a second time period.

17. The method of claim 16 further comprising enabling
the selection of dusk as an on time of the at least one timing
pattern.
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18. The method of claim 15 further comprising enabling
the programming of the programmable light timer without a
display.

19. The method of claim 15 further comprising enabling
the selection of a first on time and a first off time for a first

plurality of days of the week.
20. The method of claim 15 further comprising enabling

the selection of an astronomic time for one of the on time or
the off time and a fixed time for the other of the on time and
the off time. 10

20
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2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PART B - FEE(S) TRANSMI’J'TAI.

Complete and send this form, together with applicable ['ee(s), to: Mail Mail Stop ISSUE FEE
Commimioner for Patents

HO. Box1450_
Alexandria, Virginia 22313-1450

orm (571)-273-2885

INSTRUCTIONS: This form should be used [or transmitting the ISSUE FEE and I'LrEtLlL‘A‘t'tON FEE (if required). Blocks 1 through 5 should be completed when:
op prime. All further correspondence including the Patent. advance orders and notification of maintenance foes will be mailed to Ihe current correspondence address as
In icatcd unless corrected below or directed otherwise in Block 1. by (a) specifying a now correspondence address; auditor (b) indicating a separate "FEE ADDRESS“ formaintenance fee notificalions. ‘

 

 

NoLe: A certificate of mailitt can only be used for domestic mailings of the
Facts) 'I'mnsmiltfll. This certificate cannot be used for any other accompanying
papers. Each additional paper. _Sl.tl‘.'l1 as an unsignment or formal drawtng. mustawe its own certificate of rrtsultttg or tt‘anstntsston.

EL‘RREI‘U‘ CORRESPONDENCE ADI-331159 (Nut. U'x Block I Fur any changc oi'rddrcss)

-. . . . Certificate of Mailing or Transmission
52m” . _ :390 UBNJlQUlb ‘ - I betel; certify that this Fee sJ'I'rnnsmiltal is being deposited with the IJnich

THE. LAW OFFICE OF JOHN J. KEG. RC. States Hostnl Service \il'lll‘l su' tctent postage for first class mail in an cnvelotie
P 0 BOX 1555 addressed to Il'te Mail Stop ISSUE. FEE address above. 01' being facsimiletransmitted to [ht’ USPTD [3?1) 2’33- 2385, on the date indicated below.

-'_L}I:pctsilur‘tt11ttrnb]W H HA’I'ON. IL 601874555  

 

  

 

 

  
FIRST NMLED mmon ATTORNEY DOCKET NO. CONFLKNiA'l‘lOK no.

HEM-4.3m llilBiJUlfi John Joseph King (IEICAICIlDl 6303
TITLE OF MENTION: PROGRANW AR] 1-: LIGI l'I' TIMER AND A MLETHUD OF IMPLILIJENTING A PROGALMABLE LIGHT TIMER

EN'l'l'-J"r S'J‘AT‘IJS JSSUEFEEZD‘UE nonum-rtONFEEDUE PREV.PA1D LSSLIEI-‘ll;

$430 $0 $0nonprovisional S MALL; Mitt! (Wt) 132016

 

  
 

Emim ART‘ITNTF CLASS-SUBCLASS

LE D( )N P 2344 3 l 5-360000

1. Chan‘gc of t'on'eeprmdoncc address or indication of "Fee Address" 1'37CUR i ._ 63).

:I Change-(if cot-rot. ondonce address (or Change of Cort'ewpotldctlccAddress Torn) PTO! Bil 22) attached.

3 “Fee Address" indication (or ”Foe Address." Indication t‘ot‘rnJ'1‘Clr.‘iFiit‘4-'"i"; Rev 03-02 or more recent) dtlachcd. Use of El Customer
Number is required.

1 For priming on the patent) front page, list

(I) The nature of up to 3 registered patent attorneys 1
Of agents. OR, alternatively.

 

('2) The name are single firm (having as n member a 2registered attorneyr or ngt’nl) and the names of up to
2 mgiitetfid patent. ::lt0rnt‘-ys or agents. If no name is 3
listed, 110 name will be printed. ' "‘

3. ASSIGNEE NANFE AND RESIDENCE DATA TO BE PRINTJ‘ED ON THE PATENT (print or type)
F‘ihXSLL NOTE: Unless an assigncc is: identifltd below. no nssignee dam will nppent: on tht‘: patent. Han fist-signer: is identified helow. the document has been filed for
retardation as set forth in 37 CFR 3.11. Completion o] thb than is NO’l' a substitute for filing nu assignment.

(A) NAME OF ASSIGNl-I. I’D) RESIDENCE: (CITY and S'l'ATE OR COUIN‘TRY)

   
 

 

Plewe check the appropriate ust<ig1mc category or categories (will not he [trinlcd on the. parent} : '3 Individual '3 Corporation or other-private- group entity D Government
 

 
4a. The following frrts) are. Sflbt‘rflLlCd: 4b. Payment of Feefs]: [Please first reapply any pmviuutdy paid issnc'l'u: shown above)

15an Fee 3 A check is enclomij.
’n ictiljon For“ (No 51m enltly tscount perm-title ayment y cre. it card. Form P'I‘OQU38 is an. ‘ o .D I b] 1] ‘ d‘ d j P b d 1th d

I] Advance. Order — it of L'IJPIER __ :[The director is hereby authorized to charge the required Eee(s), any deficiency, or credits anyoverpayment. to Deposit Account Nitrnl‘xt i7, (enclose an extra copy oi this lotto). 

5. Change in Enlity Slams (From status indicated above)

 
I] A licant certifying micro entity status. See 3 7 CFR I29 N013: Absent invalid certification of Micro Entity Status see forms PI‘OISBi‘lSA and 1515;. issuePP

fee payment in Lilo micro cttlity almonhl Will not be accepted at the. risk of application abandonment.

Applicant :cSBILiIlg small entity status. Sec 33" (FR 1.3? m; if Il-tc application “on: previously under micro entity status, checking this bot will be takento be a notification of loss of cnlitleinent to micro entity status.

'3 Applicant changing to regulm- undiscouutcd fee stains. Hg! ,1; Checking this box. will be taken to he a notification of loss of entitlement to small or micro
entity status, as applicable.

tied in acc dance with 37 CTR 1.31 and LBS. Sec 3? (ll-"R. 1.4 for Si Efltllll’ l't‘I

 

NOTE: 'I'his: form ttttisl be 5i ttilerncnls and certifications.

.. - .. malaria/M

3'} “Hal .3“, Kilt/5f" Registration No. 35: i???

   

Authorized Signalman

Typed or printed name  
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Electronic Patent Application Fee Transmittal

PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A

T'tle °f Invenmm PROGAMMABLE LIGHT TIMER

First Named Inventor/Applicant Name: John Joseph King

Attorney Docket Number: CEIC401 D1

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:
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- - . Sub-Total in

Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“—

——

PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A

T'tle °f Invenmm PROGAMMABLE LIGHT TIMER

——
——

Payment information:

 
——

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

Number—« MessageDigest “app”

Issue Fee Payment (PTO—85 B) CEIC401Dissuefeecute.pdf 48e9e9c96357df33d782b349637cd0b9e5e
9b01f

Fee Worksheet (SBO6) fee—info.pdf 8f9f177dc17f8b7fe8637204b2541a112ffd0
bff

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
   

62081 7590 03/01/2016

THE LAW OFFICE OF JOHN J. KING, P.C. LE,DONP
PO. BOX 1555

WHEATON, IL 60187—1555
2844

DATE MAILED: 03/01/2016

14/944,302 11/18/2015 John Joseph King CEIC401D1 6303
TITLE OF INVENTION: PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE LIGHT TIMER

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional SMALL $480 $480 06/01/2016

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

péJropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
a

in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change ofaddFESS) apers. Each additional paper, such as an assignment or formal drawing, must
gave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
62081 7590 03/01/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United

THE LAW OFFICE OF JOHN J. KING, PHC States Postal Service with sufficient postage for first class mail in an envelope
P 0 BOX 1555 addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (571) 273—2885, on the date indicated below.
WHEATON, IL 60187-1555 (Depositor's name)

(Signature)

(Date) 
 
   APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/944,302 11/18/2015 John Joseph King CEIC401D1 6303
TITLE OF INVENTION: PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE LIGHT TIMER

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional SMALL $480 $480 06/01/2016

EXAMINER ART UNIT CLASS-SUB CLASS

LE, DON P 2844 315—360000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Vumber is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

2. For printing on the patent front page, list  
(1) The names of up to 3 registered patent attorneys 1
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

   

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

  
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.

3 Advance Order — # of Copies 3 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status. 

3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
  

Typed or printed name Registration No.
  

Pag620f3 EXHIBIT 1002 Page 254 of 399
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 
   

14/944,302 11/18/2015 John Joseph King CEIC401D1 6303

62081 7590 03/01/2016

THE LAW OFFICE OF JOHN J. KING, P.C. LE,DONP
PO. BOX 1555

WHEATON, IL 60187-1555
2844

DATE MAILED: 03/01/2016

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the

requirement that the Office provide a patent term adjustment determination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)—272—4200.

Page 3 0f 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and

Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration

date for the agency to display on the instrument that will be used to collect the information and (ii) requires the

agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain

or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is

governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary

depending upon the individual case. Any comments on the amount of time you require to complete this form

and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to

respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the

requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which

the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission

related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and

Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records

may be disclosed to the Department of Justice to determine whether disclosure of these records is required

by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of

settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to

comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property

Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority

of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations

governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication

of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a

record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated

and which application is referenced by either a published application, an application open to public

inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violgsaifi gfintirbxégatfigafelafigéegqlaggb
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 Application No. Applicant(s)
14/944,302 KING, JOHN JOSEPH

 
. . . ' ' A|A(First Inventor to

Notice of Allowability E’g‘fl'éer gum" File) Status
Yes

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX This communication is responsive to document filed 11/18/2015.

I] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [I An election was made by the applicant in response to a restriction requirement set forth during the interview on _; the restriction

requirement and election have been incorporated into this action.

3. [Z The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution

Highway program at a participating intellectual property office for the corresponding application. For more information, please see
htt :/‘/www.usr)to. ‘ov/ atents/init events/r) h/index.'<‘a or send an inquiry to PPeredback ‘ us; to. ‘ov. 

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) [I All b) D Some *c) I] None of the:

1. I] Certified copies of the priority documents have been received.

2. I:I Certified copies of the priority documents have been received in Application No.
 

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
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3. I:I Examiner‘s Comment Regarding Requirement for Deposit 7. I] Other .
of Biological Material

4. El Interview Summary (PTO-413),
Paper No./Mai| Date

5. IXI Examiner‘s Amendment/Comment
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1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.

EXAMINER’S AMENDMENT

1. An examiner’s amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

The application has been amended as follows:

Claim 6, line 1 change “6” to - - 1 - -.

Allowable Subject Matter

2. Claims 1-20 are allowed.

3. The following is an examiner’s statement of reasons for allowance:

With respect to claim 1, the prior art does not teach 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

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, wherein the first 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.
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With respect to claim 8, the prior art does not teach 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 enabling the selection of a second pre-stored timing pattern.

With respect to claim 15, the prior art does not teach a method of implementing a

timing pattern on a programmable 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 user interface of the programmable light

timer, to be programmed to have an on time; and enabling a second button, provided on

the user interface of the programmable light timer, to be programmed to have an off

time.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to DON LE whose telephone number is (571)272-1806.

The examiner can normally be reached on 7AM - 5PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Alexander Taningco can be reached on 571 -272—8048. The fax phone

number for the organization where this application or proceeding is assigned is 571-

273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

/DON LE/

Primary Examiner, Art Unit 2844
2/8/2016
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification

after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

El any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

  

 
 

Signature 2016—02—10 
NamelPrint

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the

public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.

Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the U.S. Patent and Trademark Office may not be able to process andr'or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record 5.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.

Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the U.S. Patent and Trademark Office may not be able to process andr'or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record 5.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

 

EFS Web 2.1.17 EXHIBIT 1002 Page 292 of 399

 



EXHIBIT 1002 Page 293 of 399 

Electronic Acknowledgement Receipt

“—

——

PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A

T'tle °f Invenmm PROGAMMABLE LIGHT TIMER

——
——

Payment information:

File Listing:

Document . . File Size(Bytes)/ Multi Pages

 
Transmittal Letter CEIC401 D1 |DSZ.pdf 9403cb7659d2f53d367a93cc87ea71e07b3

75393

Information:

 



EXHIBIT 1002 Page 294 of 399 

370886

Non Patent Literature SOGEModel15303Timer.pdf a10544c833ce69bd3733840b7198dd5e35 '
315e1

c09217e17b07496b757d57273383270906
d1 1936

, , 1036820
Information Disclosure Statement (IDS)

Form (5808) CEIC401D1IDSZform1449.pdf 278c989c33daSBbeaZcfab27af6519bdf7f8
4efe

Total Files Size (in bytes) 3357054

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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CEIC 401D1 PATENT

IN THE UNITED STATES PATENT OFFICE

Inventor: John Joseph King

Title: PROGRAMMABLE LIGHT TIMER AND A METHOD OF

IMPLEMENTING A PROGRAMMABLE LIGHT TIMER

Serial No.: 14/944,302 Filing Date: 11/18/2015

Examiner: Le, Don P. Art Unit: 2844

Docket No.: CEIC 401 D1 Conf. No.: 6303

 

COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Pursuant to 37 C.F.R. 1.56, Applicant brings to the attention of the Examiner the

references listed in the attached Form PTO-1449. This Information Disclosure

Statement is being filed under 37 CFR 1.97(b) prior to the receipt of a first Office Action.

Citation of the documents shall not be construed as an admission that

the documents are necessarily prior art with respect to the instant invention. Citation

of the above documents shall not be construed as a representation that a search has

been made other than as described above. Also, the citation of the above document

shall not be construed as an admission that the information cited herein is, or is

considered to be, material to patentability as defined in §1.56(b).

Respectfully submitted,

/John J. King /

Attorney for Applicant

Reg. No. 35,918

I hereby certify that this correspondence is being
submitted to the US PTO by EFS- Web, on February 27, 2016.

/ John J. King / 

John J. King
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification

after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

El any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

  

 
 

Signature 2016—02—10 
NamelPrint

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the

public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.

Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the U.S. Patent and Trademark Office may not be able to process andr'or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record 5.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

 
Transmittal Letter CEIC401 D1 |DS.pdf c24cd8d0f32d596674642ef7883b333c135

bb431

Information:

 



EXHIBIT 1002 Page 315 of 399 

, , 628196
InformatIon Disclosure Statement (IDS)

Form (5808) CEIC401 D1 FORM1449.pdf 3ffdd96804390d176223ce69717fe918bf63
20ca

Information:

A U. S. Publication Number CitationIs requiredIn the Information Disclosure Statement (IDS))fo.rm You may remove the form to add the
required dataIn order to correct the Informational Message or if you chose not to, theImage of the form will be processed and be made
available within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign
Patent Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.
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Non Patent Literature 1|ntermaticST01 Seriesfinal.pdf
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533936
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70c69

Information:

4375602
6—3COMMIEEE80211bWirelessL

Non Patent Literature
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Information:

246403
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d099ed

Information:

. 2068561
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Non Patent Literature rochurepdf.pdf 11be9ad1d2c46d8970b338038747e233e0
c7f76

Information:

333451
11AubetimerT1033UserManua|

Non Patent Literature
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37cb7

Information:

126 EWireIessligthingcontrol45

Non Patent Literature 603Manua|Eng.pdf 1f03c632323e96ed8f32ef07e940dea74502
2423

Information:
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13Ta|entoDia|ogSWItchingProgNon Patent Literature
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7d6

Information:

, 220487
146 Eoutdoortimerusermanual.

Non Patent Literature
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Information:
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Non Patent Literature
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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CEIC 401D1 PATENT

IN THE UNITED STATES PATENT OFFICE

Inventor: John Joseph King

Title: PROGRAMMABLE LIGHT TIMER AND A METHOD OF

IMPLEMENTING A PROGRAMMABLE LIGHT TIMER

Serial No.: 14/944,302 Filing Date: 11/18/2015

Examiner: Le, Don P. Art Unit: 2844

Docket No.: CEIC 401 D1 Conf. No.: 6303

 

COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Pursuant to 37 C.F.R. 1.56, Applicant brings to the attention of the Examiner the

references listed in the attached Form PTO-1449. This Information Disclosure

Statement is being filed under 37 CFR 1.97(b) prior to the receipt of a first Office Action.

Citation of the documents shall not be construed as an admission that

the documents are necessarily prior art with respect to the instant invention. Citation

of the above documents shall not be construed as a representation that a search has

been made other than as described above. Also, the citation of the above document

shall not be construed as an admission that the information cited herein is, or is

considered to be, material to patentability as defined in §1.56(b).

Respectfully submitted,

/John J. King /

Attorney for Applicant

Reg. No. 35,918

I hereby certify that this correspondence is being
submitted to the US PTO by EFS- Web, on February 10, 2016.

/ John J. King / 

John J. King
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Information:
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Information:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Non Patent Literature Guide.pdf 392e1405e71eb6e2522f97d8e666eb74d6f
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Non Patent Literature 42THEBEN2008Products.pdf 0911353492109192e27383e009392fd3b085
68110

Information: EXHIBIT 1002 Page 324 Of 399

 



EXHIBIT 1002 Page 325 of 399 

8625728

Non Patent Literature 43ThebenSelecta.pdf d61a7650b636e319c1ad0d08dcc5bc5190 -
e6a41
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543407
44WoodsTM16RCSeriesTimer.
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3392e

Information:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Total Files Size (in bytes) 4402981

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or DOCkeT Number
Substitute for Form PTO-875 14/944,302

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR116(O

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1.16(i))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 16(i))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter ”3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Vingia 22313-1450wwwusptogov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

20 314/944,302 11/18/2015 2844 730 CEIC401D1

 
 
   

CONFIRMATION NO. 6303

62081 FILING RECEIPT

30E. 5’31” $522'CE OF JOHN J' K'NG’ P'C' IIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIII
WHEATON, IL 60187-1555

Date Mailed: 12/10/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

John Joseph King, Wheaton, IL;

Applicant(s)

Cantigny Lighting Control, LLC, Wheaton, IL;

Power of Attorney: None

Domestic Priority data as claimed by applicant

This application is a DIV of 14/066,724 10/30/2013 *

(*)Data provided by applicant is not consistent with PTO records.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: No

Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as

appropriate.

If Required, Foreign Filing License Granted: 12/08/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/944,302
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Projected Publication Date: 03/17/2016

Non-Publication Request: No

Early Publication Request: Yes
** SMALL ENTITY **

Title

PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE

LIGHT TIMER

Preliminary Class

315

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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PTO/AIN14 (03-13)
Approved for use through 0181/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number CEIC401D1 

Application Data Sheet 37 CFR 1.76   Application Number

A PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE LIGHT
TIMER

 

Title of Invention

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

  
Secrecy Order 37 CFR 5.2

I:I Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

 

 

Prefix Given Name Middle Name Family Name Suffix

Residence Information (Select One) (9 US Residency 0 Non US Residency 0 Active US Military Service

Mailing Address of Inventor:

Address 1 PO Box 1555

Address 2

Postal Code 60187 us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

|:| An Address is being provided for the correspondence Information of this application.

john.king@jkinglawoffice.com

Application Information:

Title of the Invention f|g§$$§nAEIIgMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE

Attorney DocketNumbe— Small Entity Status Claimed
Application Type Nonprovisional

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any) 7
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 Attorney Docket Number CEIC401D1
Application Data Sheet 37 CFR 1.76

Application Number

A PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE LIGHT

Title of Invention TIMER

Publication Information: 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the

subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

  
 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number 0 us Patent Practitioner 0 Limited Recognition (37 CFR11_9)

Customer Number 62081 

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate

National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the

specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

Continuity Type Prior Application Number

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

  
 
 

 

Prior Application Status 
 

 

 
 

 

 
Application Number Filing Date (YYYY-MM-DD)

2015-10-30 

Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program (PDX) ithe information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PBX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

_

Application Number Country I Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

   
Additional Foreign Priority Data may be generated within this form by selecting the

Add button. EXHIBIT 1002 Page ”399
EFS Web 2.2.8
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_ _ Attorney Docket Number CEIC401 D1
Appllcatlon Data Sheet 37 CFR 1.76 _ _

 . . A PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE LIGHT

Title of Invention TIMER

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

|:| 16, 2013.
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AIA.
 

Authorization to Permit Access:

|:| Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application-as—filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any US. application-as-filed from which benefit is

sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

  
Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR

to have an assignment recorded by the Office. 
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 Attorney Docket Number CEIC401D1
Application Data Sheet 37 CFR 1.76

Application Number

A PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE LIGHT

Title of Invention TIMER

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an

applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

Clear

0 Joint Inventor  
   

0 Legal Representative under 35 U.S.C. 117

0 Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally lncapacitated Inventor::|
If the Applicant is an Organization check here.

organ'zam” Name Cantigny Lighting Control, LLC

Mailing Address Information:

Address 1 2018 Dorset Drive

Address 2

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. Add

  
Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication. 

Remove  
If the Assignee is an Organization check here. D
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Attorney Docket Number CEIC401D1

Application Number

A PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING A PROGAMMABLE LIGHT
TIMER

Prefix Given Name Middle Name Family Name

 
 
 

 Application Data Sheet 37 CFR 1.76

  

 
Title of Invention
 
 
 

 
 

Mailing Address Information:

Address 1

Address 2

City StatelProvince

  
 

Additional Assrgnee Data may be generated Within this form by selecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

ljohn j. king/ Date (YYYY-MM-DD) 2015-11-18

Additional Signature may be generated within this form by selecting the Add button. Add

Signature

 First Name

  
This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

Privacy Act Statement

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance ofa patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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DECLARATION (37 CFR 1.63)
FOR UTILITY APPLICATION

Title: A PROGRAMMABLE LIGHT TIMER AND A METHOD OF IMPLEMENTING

A PROGRAMMABLE LIGHT TIMER

As the below named inventor(s), I declare that:

This declaration is directed to CE|C401 D1 filed on November 18, 2015.

I believe that I am the original and first inventor of the subject matter which is claimed

and for which a patent is sought;

The application was made or authorized to be made by me. l have reviewed and

understand the contents of the above-identified application, including the claims.

Applicant claims priority to US Application Serial No. 14/066,724 filed on October 30,

2013 and entitled Programmable Timer and Method of Implementing a Programmable

Light Timer (Docket No. CEIC 401 ).

I acknowledge the duty to disclose to the United States Patent and Trademark Office all

information known to me to be material to patentability as defined in 37 CFR 1.56,

including for continuation-in-part applications, material information which became

available between the filing date of the prior application and the national or PCT

International filing date of the continuation-in-part application.

All statements made herein of my own knowledge are true, all statements made herein

on information and belief are believed to be true, and further that these statements were

made with the knowledge that willful false statements and the like are punishable by fine

or imprisonment, or both, under 18 U.S.C. 1001, and may jeopardize the validity of the

application and any patent issuing thereon.

FULL NAME OF INVENTOR:

Name: John Joseph King

Citizenship: US

Residence: Wheaton, IL, USA

Mailing Address: PO. Box 1555

Wheaton, IL 61087

Signature: / John J. King /

Date: November 18, 2015
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A PROGRAMMABLE LIGHT TIMER AND A

METHOD OF IMPLEMENTING A PROGRAMMABLE LIGHT TIMER

FIELD OF THE INVENTION

[0001] The present invention relates generally to lighting control products, and

in particular, to a programmable light timer and a method of implementing a

programmable light timer. Applicant claims priority on co-pending US Application

Serial No. 14/066,724, filed on October 20, 2013.

BACKGROUND OF THE INVENTION

[0002] Conventional timers for lights, such as timers for indoor lamps or

outdoor lights for example, either provide little functionality, or are difficult to

program. Because of the limited size of the conventional timers, 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 must fit in an electrical

box, commonly called a junction box. Not only does a user of the in-wall timer

have to read a very small display, but the user has to advance through a menu

shown on the small display using a very limited interface which is provided on the

remaining portion of the timer. Entering data on such a user interface is

particularly difficult because the in-wall timer is fixed and generally positioned

well below eye level.

[0003] 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 of the timer to properly

set the timer. For example, not only is the display very small and difficult to read,

1
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but the user interface is difficult to navigate on such a small display. These

groups of users are either left with no timing operation for their lights, or timers

which do not provide the timing operation that they desire. Without an effective

timer for a light for example, the light may be on significantly longer than

necessary, not only wasting energy but in many cases increasing pollution as a

result. As energy consumption world-wide continues to increase, it is important

to reduce or minimize the consumption of energy in any way possible. The timer

of the present invention provides significant benefits in reducing energy

consumption.

SUMMARY OF THE INVENTION

[0004] A programmable light timer for implementing a timing pattern is

described. The programmable light 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

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, wherein the first 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.

[0005] Another programmable light timer for implementing a timing pattern

comprises 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 enabling the selection of a second

pre-stored timing pattern.
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[0006] A method of implementing a timing pattern on a programmable light

timer is also described. The method comprises 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 user interface of the programmable light timer, to be

programmed to have an on time; and enabling a second button, provided on the

user interface of the programmable light timer, to be programmed to have an off

time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Fig. 1 is a perspective view of a front panel of an in-wall light timer

according to an embodiment of the present invention;

[0008] Fig. 2 is a perspective view of the front panel of the in-wall light timer of

Fig. 1 with a cover open according to an embodiment of the present invention;

[0009] 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;

[0010] Fig. 4 is a perspective view of the front panel of the in-wall light timer of

Fig. 3 with a cover open according to an embodiment of the present invention;

[0011] Fig. 5 is a perspective view of the front panel of the in-wall light timer of

Fig. 3 with a cover open according to another embodiment of the present

invenflon;

[0012] Fig. 6 is a perspective view of the front panel of the in-wall light timer of

Fig. 3 having preset buttons according to an embodiment of the present

invenflon;

[0013] Fig. 7 is a perspective view of the front panel of the in-wall light timer of

Fig. 3 having preset buttons according to another embodiment of the present

invenflon;

[0014] Fig. 8 is a side view of the in-wall timer enable a connection of the

timer to electrical wiring;
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[0015] 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

embodiment of the present invention;

[0016] Fig. 10 is a block diagram of a circuit enabling the operation of the

embodiments of Figs. 1-9 according to an embodiment of the present invention;

[0017] 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;

[0018] Fig. 12 is a block diagram of an exemplary wireless communication

circuit enabling the operation of the circuit of Fig. 11 according to an embodiment

of the present invention;

[0019] Fig. 13 is a segmented map showing geographic regions of operation

for a timer according to an embodiment of the present invention;

[0020] Fig. 14 is a diagram showing data fields of data entered by a user

according to an embodiment of the present invention;

[0021] Fig. 15 is a diagram showing data fields of data entered by a user

according to an alternate embodiment of the present invention;

[0022] Fig. 16 is table showing timing pattern codes and associated timing

characterization data and categories according to an embodiment of the present

invenflon;

[0023] Fig. 17 is a table showing the designation of regions associated with a

number of geographical locations according to an embodiment of the present

invenflon;

[0024] Fig. 18 is a table showing average dusk and dawn times for various

regions and periods according to an embodiment of the present invention;

[0025] Fig. 19 is a table showing daylight savings time codes and associated

daylight savings time characterization data according to an embodiment of the

present invention;
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[0026] Fig. 20 is a flow diagram showing the operation of the 5-key user

interface of Figs. 5 and 7 according to an embodiment of the present invention;

[0027] Figs. 21 -43 shows a series of stages of programming a timer using the

5-key user interface of Figs. 5 and 7;

[0028] Fig. 44 is a memory showing fields and stored data associated with the

programmed timer of Fig. 43;

[0029] Figs. 45-49 show screens of a user interface enabling the wireless

programming of a timer according to an embodiment of the present invention;

[0030] Fig. 50 is a chart showing dusk and dawn times over a year;

[0031] Fig. 51 is a chart showing dusk and dawn times over a year and which

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

[0032] Fig. 52 is a chart showing dusk and dawn times over a year and which

is divided into four periods including four seasons;

[0033] Fig. 53 is a flow chart showing a method of generating timing

characterization data according to an embodiment of the present invention;

[0034] Fig. 54 is a flow chart showing a method of implementing a timer with a

plurality of timing patterns according to an embodiment of the present invention;

[0035] Fig. 55 is a flow chart showing a method of selecting a stored timing

pattern using the keypad of Figs. 2 and 4 according to an embodiment of the

present invention; and

[0036] Fig. 56 is a flow chart showing a method of selecting a stored timing

pattern using 5 key user interface of Figs. 5 and 7 according to an embodiment of

the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0037] The various embodiments set forth below overcome significant

problems with conventional timers of having 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-programmed timing patterns
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which can be easily selected by entering a timing pattern code associated with a

desired timing pattern. Other embodiments include a display, but benefit from an

improved user interface which enables the easy selection of a timing pattern by

selecting 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 of other data which must be entered to operate the timer. By

storing the timing patterns which are associated with common or desirable on/off

patterns which are likely to be used to operate the timer, a user does not need to

enter on/off times for 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.

[0038] Turning first to Fig. 1, a perspective view of a front panel of an in-wall

light timer according to an embodiment of 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 of a hinge 106 ) which covers a user interface 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

more particularly a light emitting diode (LED), could be implemented to show the

status of the light or other appliance attached to the timer, 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 or off position, and a timer position for implementing the

timer according to a selected timing pattern. While the cover is primarily

cosmetic and may generally prevent unintentional changing of the timer, the

timer cover is not necessary. Alternatively, the cover may be functional, such as

functioning as an on/off override switch for the light or appliance attached to the

timer in 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 other state, such as

off) in response to pressing the cover which would activate a switch to change

the state of the light if the switch 110 is not included. Flanges 111 and 112, each
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having a threaded portion for receiving a screw to attach the timer to 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 methods

set forth in more detail below could be implemented in a timer which is plugged

into an outlet (commonly called an light or appliance timer), as will be described

in more detail below in reference to Fig. 9. Further, while some examples are

provided in terms of residential-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.

[0039] Turning now to Fig. 2, a perspective view of the front panel of the in-

wall light timer of Fig. 1 with a cover open according to an embodiment of 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 accessible on an

inner surface 202. Also shown on an inner surface 206 of the 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 change a timing pattern using a single step). The keypad 204 of Fig. 2

comprises 0-9 keys and star (*) and pound (#) keys.

[0040] According to one embodiment, the timer could be programmed using 5

steps for entering data on the keypad as shown on the inside of the cover. The

keypad is used to enter numeric data which is necessary to operate the timer. A

key pattern sequence is entered to clear the timer if necessary. 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 be entered 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 time is

preferably entered as military time (e.g. 2:00 PM would be entered as 1400) to
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ensure that the correct AM or PM time is stored. Alternatively, a code at the end

of the time could be entered to indicate AM or PM. A date is then entered,

followed by the pound key. The date is preferably entered as a 6 digit code (e.g.

in the DDMMYY format) to ensure that 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 more detail below, the location code can be

associated with a region which is used to ensure that the correct daylight savings

times 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 used to operate the timer

based upon the current time, date and location of the timer. Accordingly, after 5

simple steps, the timer is programmed to follow a timing pattern that meets the

user’s needs, and operates as it would if on/of times were entered on a user

interface in a conventional manner to implement the timing pattern.

[0041] In addition to providing simple steps to program the timer, the user

interface 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 conventional timers), the user interface enables easy

reprogramming is a user decides that they simply want to change the timing

pattern. That is, rather than having to 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 change the timing pattern. For example, a user could enter a

sequence of 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 case that the user may realize that

they do not like 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
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pre-stored patterns eliminates the need for reprogramming, reprogramming the

timer to implement another pre-stored timer is so easy that it is an option for a

user of timer implementing the pre-stored timing pattern.

[0042] Turning now to Fig. 3, a perspective view of a front panel of an in-wall

light timer having a display according to another embodiment of the present

invention is shown. According to the embodiment of Fig. 3, a display 302 could

be implemented. 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, including a selected timing pattern for

example. That is, even though a display is not necessary in view of the use of

pre-stored timing patterns, a user may desire a display for aesthetic 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/PM field 306, an on/off field 308

indicating the state of a light or appliance which is attached to the timer. Finally,

an information field 310 includes other information related to the operation 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 whether the timer is set with the correct data and should be

operating correctly. As shown in Fig. 4 which shows the embodiment of Fig. 3

with the cover in the open position, the user interface could be implemented in

with the user interface.

[0043] Turning now to Fig. 5, a perspective view of the front panel of the in-

wall light timer of Fig. 3 with a cover open according to another embodiment of

the present invention is shown. According to the embodiment of Fig. 5, a 5-key

user interface could be implemented to enter data necessary for implementing a

timer using a pre-stored timing pattern. As will be described in more detail below
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in reference to Fig. 20, the left and right keys on either side of a select key will

allow a user to traverse through programming categories, 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 programming category. As will be further described

below, the 5-key user interface will be enable a user to select a timing pattern

code so that the timer can be implemented with a pre-stored timing pattern.

[0044] Turning now to Fig. 6, a perspective view of the 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 shown in Fig. 6, dedicated, pre-set actuators

602, shown here as buttons 604 which enable the manual selection of a pre-

stored timing pattern. Four pre-set buttons are shown in the embodiment of Fig.

6, including a fixed button (applying 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 upon a

first timing pattern for a standard time period and a second timing pattern 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

button is selected. The button could be movable between a depressed, on

position (where it is flush with the surface of the timer and the LED lit) and an off

position. Alternatively, the selected button would have the LED lit, with all

buttons having the same positioning. Only a single button can be selected at a

time, where a selected button would be deactivated if another button is selected.

The selection of timing patterns for the pre-set actuators 602 will be described in

more detail below. While 4 buttons are shown, it should be understood that a

greater number of 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 button

could be dedicated to each season. As will also be described in more detail
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below, a wireless option would enable the wireless programming of timing

patterns for the pre-set buttons.

[0045] Turning now to Fig. 7, a perspective view of the front panel of the in-

wall light timer of Fig. 5 according to another embodiment of the present

invention is shown. In addition to having pre-set buttons as shown in Fig. 6, a

connector 702 for receiving a portable memory device is provided for

downloading data, such as new or different 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.

[0046] While user interfaces are provided in the embodiment of Figs. 6 and 7

for entering data in addition to the dedicated buttons for selecting a

predetermined timing pattern, it should be understood that the embodiments of

Figs. 6 and 7 could be implemented without the user interface 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 timing patterns, could be downloaded

using a portable memory by way of the connector 702, or could be programmed

by a user, as will be described in more detail below in reference to Figs. 46-49.

That is, embodiments of the timer could be implemented with the pre-set buttons

602, and not having a keypad 204 or a 5-key interface 312.

[0047] Turning now to Fig. 8, a side view of the in-wall timer shows

connectors enabling a connection of the timer to electrical 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.
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