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Attorneys for Plaintiff
Directed Electronics, Inc.

SOUTHERN DISTBdBT OF C

THUNDER SOUND CORPORATION, a
California corporation, doing business as
RAINBOW SOUND; and HEIP NGUYEN,
an individual, doing business as RAINBOW
SOUND,

2)

3)
4)

Defendants.
5)

6)
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UNITED STATES DISTRICT COURT

ALIFO

13

DIRECTED ELECTRONICS, INC., a Case No.
California corporation,
Plaintiff, COMPLAINT FOR:
V. 1) Federal Patent Infringement

(35 US.C. § 271);

Federal Unfair Competition, False
Designation of Origin, and
Dilution (15 U.S.C. §1125(2));
State Unfair Competition

(Cal. Bus. & Prof. Code §17200);
Dilution and Injury to Business
Reputation (Cal Bus. & Prof.
Code §§14320, 14330);

Common Law Unfair
Competition; and

Breach of Contract

JURY TRIAL DEMANDED

COMPLAINT FOR PATENT INFRINGEMENT
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Plaintiff DIRECTED ELECTRONICS, INC., (“DIRECTED") alleges as follows:
THE PARTIES

1. DIRECTED is a Californta corporation with its principal place of business at One Viper
Way, Vista, California 92083. DIRECTED is engaged in the business of designing, manufacturing
and selling, through non-exclusive authorized dealers, vehicle security systems including the
VIPER®, Python®, Sidewinder®, Rattler®, and Rattlesnake® vehicle security systems. The
VIPER® line of vehicle security systems is the highest quality line of vehicle security systems
manufactured and sold by DIRECTED.

2. DIRECTED is informed and believes that defendant Thunder Sound Corporation is a
Califorma corporation doing business under the fictitious name of Rainbow Sound and is engaged
in the business of selling and installing car alarms with its principle place of business located at
2426 W. 17th Street, Santa Ana, California 92706 and a secondary place of business located at
9293 Bolsa Avenue, Westminster, California 92683.

3. DIRECTED is informed and believes that defendant Heip Nguyen is an individual
doing business under the fictitious name of Rainbow Sound with his principal place of business
located at 2426 W. 17th Street, Santa Ana, California 92706, and is the president and registered
agent for service of process of defendant Thunder Sound Corporation.

JURISDICTION AND VENUE

4. Pursuant to 28 U.S.C. sections 1331 and 1338(a), this Court has original and exclusive

junisdiction in this matter over each of the following claims:
a. Patent infringement pursuant to 35 U.S.C. section 27; and
b. False designation of origin, false description or representation, and dilution in

violation of the Lanham Act section 43(a), 15 U.S.C. section 1125(a).

5. Pursuant to 28 U.S.C. sections 1331 and 1338(b), this Court has original jurisdiction in
this matter over each of the following claims:

a. Unfair competition; and
b. Unfair business practices in violation of California’s Business and Professions

Code section 17200.

2 COMPLAINT FOR PATENT INFRINGEMENT
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] 6. Pursuant to 28 U.S.C. section 1367, this Court has supplemental jurisdiction in this
2 matter over each of the following claims:
3 a. State dilution and injury to business reputation in violation of California Business
4 and Professions Code section 14330; and
5 b. Breach of Contract.
6 7. Venue properly lies in this district pursuant to 28 U.S.C. section 1391(c) because
7 defendant Heip Nguyen, doing business as Rainbow Sound, has contractually agreed that San
8 Diego County is the appropriate venue for disputes arising from the contract between Mr. Nguyen
9 and DIRECTED.
10 GENERAL ALLEGATIONS
11 8. DIRECTED has been engaged in the business of manufacturing and distributing vehicle
12 security systems for 14 years. DIRECTED’s VIPER® vehicle security products have a reputation
13 in the industry for being of extremely high quality.
14 9. In an effort to create and further public awareness of DIRECTED’s trademarks,
15 DIRECTED has expended large sums of money in promotion, marketing and advertising
16 throughout the State of California and nationally. In 1999, DIRECTED spent approximately $2
17 million on advertising; DIRECTED already has spent $1.2 million in advertising this year.
18 10. In 1999, DIRECTED sold $31 million dollars worth of VIPER® vehicle security
19 systems. DIRECTED’s total 1999 sales were approximately $86 million.
20 Trademarks
21 11. DIRECTED has adopted and is using the following federally registered trademarks to
22 promote, distinguish and sell its vehicle security systems:
23 » VIPER®, United States Trademark Registration No. 1,756,693 issued on
24 March 9, 1993. A true and correct copy of the VIPER® certificate of
25 registration is attached hereto as Exhibit A and is incorporated herein by this
26 reference.
27 + Forward Facing Snake Image, United States Trademark Registration No.
28 1,822,608 issued on February 22, 1994 (referred to in advertising as “Vinnie the
3 COMPLAINT FOR PATENT INFRINGEMENT
ARG 8
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Viper”). A true and correct copy of the forward facing snake image certificate
of registration is attached hereto as Exhibit B and is incorporated herein by this
reference.

DEI®, United States Trademark Registration No, 1,873,747 issued on

January 17, 1995. A true and correct copy of the DEI® certificate of
registration is attached hereto as Exhibit C and is incorporated herein by this
reference.

Module Case Line Decoration, United States Trademark Registration No.
2,218,082 issued on January 19, 1999 and United States Trademark Registration
No. 2,218,081. A true and correct copy of the module case line decoration
certificate of registration for No. 2,218,082 1s attached hereto as Exhibit D and is
incorporated herein by this reference.

NO ONE DARES COME CLOSE®, United States Trademark Registration No.
1,848,176 1ssued on August 2, 1994, A true and correct copy of the NO ONE
DARES COME CLOSE® certificate of registration is attached hereto as Exhibit
E and is incorporated herein by this reference.

VIPER® With Snake Head and Tail Image, United States Trademark
Registration No. 1,961,709 issued on March 12, 1996.

WARN AWAY®, United States Trademark Registration No. 1,924,872 issued
on October 3, 1995.

BITWRITER®, United States Trademark Registration No. 2,301,471 issued on
December 21, 1999,

CODE-HOPPING®, United States Trademark Registration No. 2,301,162
issued on December 21, 1999.

CODE PLUS®, United States Trademark Registration No. 1,943,761 issued on
December 26, 1995.

ESP®, United States Trademark Registration No. 2,315,849 issued on February
g, 2000.

4 COMPBLAINT FOR PATENT INFRINGEMENT
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« FAILSAFE®, United States Trademark Registration No. 1,709,910 issued on
August 25, 1992.

» NPC®, United States Trademark Registration No. 2,291,545 issued on
November 9, 1999,

» NUISANCE PREVENTION®, United States Trademark Registration No.
1,937,559 issued on November 21, 1995.

« REVENGER®, United States Trademark Registration No. 1,962,705 issued on
March 19, 1996.

+ SOFT CHIRP®, United States Trademark Registration No. 1,949,768 tssued on
January 16, 1996.

+ STINGER®, United States Trademark Registration No. 1,937,900 issued on
November 28, 1995.

« VALET®, United States Trademark Registration No. {,721,572 issued on
October 6, 1992.

» VRS®, United States Trademark Registration No. 1,831,266 issued on April 19,
1994.

12. DIRECTED has continually promoted the sale, through interstate commerce, of its
vehicle security products bearing some or all of the above trademarks. Among other things,
DIRECTED’s VIPER®, NO ONE DARES COME CLOSE®, DEI® and snake image trademarks
are placed on its product packaging, on its product brochures and pamphlets, on banners and
window decals, and on miscellaneous promotional merchandise including cups, coffee mugs,
posters, t-shirts, etc. Use of the referenced trademarks for these related marketing purposes is
covered by separate registrations. DIRECTED also uses its VIPER®, DEI® and snake image
trademarks in television, newspaper and magazine advertisements.

13. As aresult of DIRECTED’s advertising, marketing and other promotional efforts, the
VIPER®, DEI®, NO ONE DARES COME CLOSE®, and the snake image trademarks have
become widely known and extremely valuable goodwill has developed in each. By virtue of this

advertising, marketing and promotion, and the extensive use of these marks, the VIPER®, DEI®,

5 COMPLAINT FOR PATENT INFRINGEMENT
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NO ONE DARES COME CLOSE®, and the snake image trademarks have become distinctive of
DIRECTED’s goods, and are closely identified with DIRECTED’s goodwill and reputation.

14. Many of the components of DIRECTED’s VIPER® vehicle security systems are

covered by design and/or utility patents 1ssued by the United States Patent and Trademark Office.

15. DIRECTED owns or is a licensee of the following active patents, among others, relating

to the VIPER® vehicle security systems:

Vehicle Alarm Case Module, United States Patent No. Des. 345,711 issued
April 5, 1994. A true and correct copy of Patent No. Des. 345,711 is
incorporated herein by reference and attached hereto as Exhibit F.

Motion Sensitive Security System, United States Patent No. 4,584,569 1ssued
April 22, 1986 (Reexamination No. B1 4,584,569 issued June 19, 1990). A true
and correct copy of Patent No. 4,584,569 s incorporated herein by reference and
attached hereto as Exhibit G.

Method of Indicating the Threat Level of an Incoming Shock to an
Electronically Secured Vehicle and Apparatus Therefore, United States Patent
No. 5,532,670 issued July 2, 1996. A true and correct copy of Patent No.
5,532,670 is incorporated herein by reference and attached hereto as Exhibit H.
Advanced Method of Indicating Incoming Threat Level to an Electronically
Secured Vehicle and Apparatus Therefor [sic], United States Patent No.
5,646,591 1ssued July 8, 1997. A true and correct copy of Patent No. 5,646,591
is incorporated herein by reference and attached hereto as Exhibit 1.

Remote Control Transmitter, United States Patent No. Des. 419,474 1ssued
January 25, 2000.

Siren, United States Patent No. 345,317 issued March 22, 1994,

Advanced Automotive Automation and Security System, United States Patent

No. 5,534,845 1ssued July 9, 1996.

] COMPLAINT FOR PATENT INFRINGEMENT
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1 » Car Alarm Having A Soft Chirp Arming Signal, United States Patent No.
2 5,572,185 tssued November 5, 1996.
3 « User-Programmable Voice Notification Device for Security Alarm Systems,

United States Patent No. 5,245,694 issued September 14, 1993.

+ Advanced Embedded Code Hopping System, United States Patent No.

6 5,872,519 issued February 16, 1999.

7 « Alarm Sensor Multiplexing, United States Patent No. 5,783,989 issued July 21,

8 1998.

9 » Alarm Sensor Multiplexing, United States Patent No. 5,900,806 issued May 4,
10 1999.
11 16. DIRECTED’s VIPER® products are covered by some or all of the above listed patents.
12 17. DIRECTED is informed and believes that sellers and purchasers of DIRECTEDs

13 VIPER® products have actual or constructive notice of the applicable patents. DIRECTED gives
14 notice to the public of the patents covering its VIPER® vehicle security systems by placing a card
15 or piece of paper in each product box which lists all of DIRECTED’s patents by number and states
16 that “This product is covered by one or more of the following U.S. patents....”

17 Authorized Distribution Only

18 18. DIRECTED has manufactured and/or does manufacture several VIPER® vehicle

19 security system models, including but not limited to the 300+; 300 ESP®; 300 HF; 500+; 500

20 ESP®; 500HF; 550HF; 600HF; 800 SHF and Viper Code Plus.

21 19. DIRECTED pemmits its VIPER® vehicle security systems to be advertised, sold and
22 installed only by its contractually authorized dealers. DIRECTED' s dealers are carefully selected,

23 and are, thereafter, trained, supported and momtored by DIRECTED and its representatives.

24 DIRECTED’s highly selective dealers are chosen, 1n part, because they have appropriate facilities

25 and installation equipment and because they have skilled and trained vehicle security system
26 installers.

27 20. DIRECTED has expended, and continues to expend, substantial financial and other
28 resources in an effort to control the quality of the installation of its vehicle security system

7 COMPLAINT FOR PATENT INFRINGEMENT
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products. In addition to being highly selective when choosing its dealers, DIRECTED spends
significant time, effort and money educating its dealers with respect to DIRECTEDs products, and
training its dealers with respect to the installation of its vehicle security systems. DIRECTED, at
considerable expense, further provides its dealers with “real-time” telephone support and access to
computerized information regarding the detailed electrical systems of, and installation and wiring
requirements for, numerous domestic and foreign automobiles sold in the United States.

21. DIRECTED alse visually monitors its authorized dealers from time to time to make
sure they are maintaining the necessary quality standards for the sale and installation of
DIRECTED’s products.

22. DIRECTED often terminates authorized dealers if it finds they have violated the terms
of their agreement.

23. A VIPER® vehicle security system, unlike other products commercially available, is
not an “off the shelf” component part. It includes among others, a siren, a wiring harness and
various alarm sensors. The VIPER® vehicle security system does not operate until properly
installed in the electrical system of the vehicle.

24. If a VIPER® vehicle security system is not installed properly, it will not adequately
protect against theft of the vehicle. More importantly, faulty installation may interfere with the
proper functioning of the vehicle and, as a result, pose a safety risk to the customer and others,
including creating a fire hazard. It is for these reasons, among others, that DIRECTED spends
considerable time, effort and resources educating, training and supporting its authorized dealers
with respect to the sale and installation of its VIPER® vehicle security systems.

25. Maintaining control over the quality of the installation of VIPER® vehicle security
systems is further crucial to DIRECTED because the failure of the system to operate properly --
even though that failure is due to faulty installation as opposed to a defect in the product itself --
will cause the consumer to believe that the product itself is defective. The goodwill and reputation,
that BIRECTED has spent substantial time, effort and money developing, will thereby be tarnished
and damaged, particularly where the failure of the system to operate properly causes a theft of

either the consumer’s vehicle or personal property located inside the vehicle. It is for this

8 COMPLAINT FOR PATENT INFRINGEMENT
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additional reason, as well as those stated above, that in addition to providing extensive training for
its authorized dealers, DIRECTED contractually obligates its authorized dealers to install the
vehicle security systems on the dealer’s premises, occasionally visits its authorized dealers to
observe the quality of installation of its products, makes available to its authorized dealers, by
telephone, the technical representatives capable of assisting the dealers with installation problems
as they anse, and provides the computer software to its authorized dealers containing the electronic
circuitry for over 900 domestic and foreign vehicles sold in the United States and abroad.

26. To further maintain control over the quality of its product installation, DIRECTED does
not permit its authonzed dealers to sell DIRECTED’s VIPER® vehicle secunty system to anyone
who 18 not an ultimate consumer, and they are not permitted to sell a VIPER® vehicle security
system to an ultimate consumer unless the alarm is installed by the authorized dealer on the
authorized dealer’s premises.

27. At the time of the actions complained of herein, defendant Thunder Sound Corporation
was not an authorized dealer of VIPER® products. Defendant Heip Nguyen, doing business as
Rainbow Sound was an authorized dealer of VIPER® products until June 2000 when DIRECTED
terminated his authorized status as permitted in the agreement.

Warranty

28. As one of its primary marketing tools, DIRECTED includes with each VIPER® vehicle
security system its limited lifetime consumer warranty. DIRECTED has expended substantial time
and money in making the general public aware of the benefits of the warranty. Though there are
certain specified limitations not referenced here, DIRECTEDs lifetime warranty essentially
promises the original VIPER® purchaser that the product will be repaired or replaced if the product
“proves to be defective in workmanship or material under normal use duning the lifetime of the
vehicle.”

29. It is specifically stated in the VIPER® warranty that it is valid if “'the unit was
professionally installed and serviced by an authorized DEI dealer.” Thus, anyone purchasing a
VIPER® vehicle security system from an unauthorized dealer or an authorized dealer who sold the

product without installation does not receive any warranty or guarantee of the product from

9 COMPLAINT FOR PATENT INFRINGEMENT
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DIRECTED. A true and correct copy of the terms of DIRECTED’s limited lifetime warranty is
attached hereto as Exhibit J and incorporated herein by this reference.

30. DIRECTED s ongoing business depends heavily upon the proper functioning of its
VIPER® vehicle secunity systems in vehicles in which it is installed, on the valuable reputation it
has developed as a result of the quality of its product and its installation, and on the goodwill it has
developed through the sale, promotion and marketing of its products and its VIPER®, DEI® and
snake image and other trademarks. The warranty has further contributed to the excellent reputation
DIRECTED enjoys with the general public with respect to its products.

Defendants’ Conduct

31. DIRECTED is informed and believes that defendant Thunder Sound Corporation has
falsely represented to the public through advertising with the VIPER® name and/or express or
implied oral representations to customers that it is an authorized by DIRECTED to sell and/or
advertise VIPER® products.

32. DIRECTED is informed and believes that, despite not being an authorized dealer,
defendant Thunder Sound Corporation has sold and offered for sale uninstalled VIPER® vehicle
security systems to end user customers and/or to distributors. Further, DIRECTED is informed and
believes that while an authorized dealer, defendant Heip Nguyen has sold and offered for sale
uninstalied VIPER® vehicle security systems to end user customers and/or to distnbutors.

33. Defendants have sold the VIPER® vehicle security systems uninstalled and, thus,
without any knowledge, concern or control as to whether the vehicle security system is ever
installed, and, if so, whether the system is installed correctly. DIRECTED is informed and
believes that defendants may also be selling installed VIPER® vehicle secunty systems, but that
the installations are being completed by insufficiently trained personnel, such that the installed
alarm may not function properly.

34. DIRECTED, through its agent(s), has purchased at least one uninstalled VIPER®
vehicle security system from defendants in the last 12 months, which infringes one or more of the
above identified patents and which was missing one or more parts and/or literature provided in

products manufactured by DIRECTED.

10 COMPLAINT FOR PATENT INFRINGEMENT

DO

(RAINHOWCOMPLAINT

DOy




PO FS 0

L= R e~ v

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

RAINBOWCOMPLAINTS
(RAINBOWCOMPLAINT,

Case 3:00-cv-01372-JM-POR Document 1 Filed 07/10/00 Page 12 of 111

35. DIRECTED is informed and believes that defendants know or by the exercise of
reasonable care should know that DIRECTED sells its VIPER® vehicle security systems through
authonized dealers only. This fact 1s generally known in the car alarm resale industry. Defendants
also have personal knowledge of this restriction because defendant Nguyen, who also is the
president of defendant Thunder Sound Corporation, has executed an authorized dealer agreement
with DIRECTED.

36. DIRECTED is informed and believes that defendants are required, pursuant to
California Business and Professions Code sections 9800 et seq. (“Electronic and Appliance Repair
Dealer Registration Law™), to register with the State of California as an electronic and appliance
repair dealer as defendants are installing or holding himself/itself out to the public as offering
services in the installation, repairing, servicing and/or maintaining vehicle security systems.
DIRECTED is informed and believes that defendants have not done so or that defendants’
registration is no longer active.

37. The unauthorized promotion and sale of DIRECTED’s VIPER® vehicle security
systems by defendants, their failure to maintain control over the quality of the installation of the
system, and their use of DIRECTED’s patented materials without DIRECTED's authorization or
consent, have caused damage to DIRECTED’s reputation and goodwill and to the vatue of
DIRECTED’s VIPER®, DEI®, snake image and other trademarks and its patents.

First Cause of Action

Federal Patent Infringement (Against All Defendants)

35 U.S.C. Section 271

38. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 37 of
this Complaint as though set forth in full herein.

39. DIRECTED sells its VIPER® vehicle security systems only through authorized dealers
who have entered into a written agreement with DIRECTED which expressly prohibits the
authorized dealer from reselling VIPER® products to anyone other than the end user in an installed
condition. DIRECTED is informed and believes that the terms and conditions of DIRECTEDs

authorized dealer agreements, including the resale restrictions, are known in the car alarm retail
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industry and are or should in the exercise of reasonable care be known to defendants. A true and
correct copy of DIRECTED’s authonzed dealer agreement with defendant Nguyen, doing business
as Rainbow Sound, 1s incorporated herein by reference and attached hereto as Exhibit K.

40. Defendants have infringed and are believed to be directly infringing, literally or under
the doctrine of equivalents, Patent Nos. 4,584,569 (motion sensitive security system); Des. 345,711
(vehicle alarm case module); 5,532,670 (method of indicating threat); and 5,646,591 (advanced
method of indicating threat), within the United States in violation of 35 U.S.C. section 271(a) by
selling and/or offering for sale within this judicial district, without license from DIRECTED,
products which incorporate and utilize the inventions and/or designs claimed in the patents listed
previously in this paragraph.

41. DIRECTED is informed and believes that defendants have contributed to and are
contributing to the infringement of Patent Nos. 4,584,569 (motion sensitive security system); Des.
345,711 (vehicle alarm case module); 5,532,670 (method of indicating threat); and 5,646,591
(advanced method of indicating threat) in violation of 35 U.S.C. section 271(c). DIRECTED is
informed and believes that defendants have induced and are continuing to induce one or more of
DIRECTED's authorized dealers and/or end users to infringe the patents listed previously in this
paragraph in violation of 35 U.S.C. § 271(b).

42. DIRECTED has no adequate remedy at law and is, therefore, entitled to a preliminary
and permanent injunction prohibiting further infringement by defendants.

43. Defendants’ infringing activities have been and are willful and deliberate. DIRECTED
is entitled to recover treble damages pursuant to 35 U.S.C. section 284, reasonable attomeys’ fees
and expenses of litigation pursuant to 35 U.S.C. section 285, and prejudgment interest pursuant to
35 U.S.C. section 284,

44. As a result of defendants’ infringing activities, DIRECTED has been damaged in an
amount to be proved at tnal, but believed to be in excess of $20,000. At a minimum, DIRECTED
is entitled to recover a reasonable royalty for the acts of infringement by defendants.

i
i
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Second Cause of Action

Federal Unfair Competition/False Designation of Origin (Against All Defendants)

15 U.S.C. Section 1125(a)

45. DIRECTED refers to and incorporates herein by reference paragraphs | through 44 of
this Complaint as though set forth in full herein.

46. Defendants’ unauthorized use of DIRECTEDs patented technology, and defendants’
express or implied misrepresentations concerning their affiliation with DIRECTED, the quality or
lack of installation of the VIPER® vehicle security systems they sell, and/or the applicablity of
DIRECTED’s limited lifetime warranty in connection with the promotion, offering for sale and
sale of vehicle security systems, constitutes a false designation of origin and/or false and
misleading representations, works and symbols in violation of section 43(a) of the Lanham Act, 15
U.S.C. section 1125(a). Defendant Nguyen’s use of DIRECTED’s patented technology in
violation of defendant’s dealer agreement and implied or express misrepresentations regarding the
applicability of DIRECTED’s limited lifetime warranty in connection with the promotion, offering
for sale and sale of vehicle security systems, constitute false and misleading representations, works
and symbols in violation of section 43(a) of the Lanham Act, 15 U.S.C. section 1125(a).

47. DIRECTED’s VIPER® product external packaging and control module case are
inherently distinctive and/or have acquired secondary meaning prior to defendants’ acts alleged
herein. The design of the packaging and the module case are nonfunctional. Defendants’ use of
DIRECTED’s external packaging and/or control module case 1s likely to confuse the public into
believing that an association exists between defendants and DIRECTED and/or that defendants sale
of the VIPER® product in an uninstalled condition is permitted by DIRECTED. Defendants’
unauthorized use of DIRECTED’s trade dress 1s a violation of section 43(a) of the Lanham Act, 15
U.S.C. section 1125(a).

48. As a result of defendants’ improper and unauthorized activities, DIRECTED has
suffered and will suffer damages in an amount to be proved at trial, but believed to be 1n excess of
$20,000.

i
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49. DIRECTED has incurred and will continue to incur attorneys’ fees and costs in the
prosecution of this lawsuit.

Third Cause of Action

Unfair Competition/Unfair Business Practices {(Against All Defendants)

Cal. Bus. & Prof. Code Section 17200

50. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 49 of
this Complaint as though set forth in full herein.

51. Defendants’ infringement of DIRECTED’s patents to promote the sale of VIPER® and
competing vehicle security systems, and/or defendants’ unauthorized sale of DIRECTED’s
VIPER® vehicle security systems, defendants’ representations, express or implied, concerning any
affiliation with DIRECTED and any control by DIRECTED over the quality of the product and/or
the installation of the VIPER® vehicle security system, and/or defendants’ failure to include all
original parts and literature in the VIPER® products they advertise, offer for sale and sell, and/or
defendants’ failure to register pursuant to the Electronic and Appliance Repair Dealer Registration
Law, and/or defendants’ express or implied representations concerning the applicability of
DIRECTED’s limited lifetime warranty in connection with the sale of VIPER® vehicle security
systems constitute unfair and fraudulent business practices within the meaning of California’s
Unfair Trade Practices Act, California Business & Professions Code sections 17200 et. seq.

52. Defendants’ unfair and deceptive business practices have damaged DIRECTED in an
amount to be proved at trial, but believed to be in excess of $20,000.

53. Defendants’ unfair and deceptive business practices have and will continue to injure
DIRECTED, its authorized dealers and the public unless and until they are enjoined by this Court.

Fourth Cause of Action

Dilution and Injury to Business Reputation (Against All Defendants)

Cal. Bus. & Prof. Code Section 14330

54. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 53 of
this Complaint as though set forth in full herein.
i
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55. DIRECTED’s registration under Title 15 of the United States Code and extensive,
prominent and continued promotion and use of its VIPER®, DEI®, NO ONE DARES COME
CLOSER, and forward facing snake image trademarks have caused these trademarks to become
distinctive in the mind of the public, and have further caused DIRECTED’s products, including the
high quality of those products, to be distinguished from the products of others.

56. Defendants’ unauthorized use of DIRECTED’s registered trademarks and/or
unauthorized sale of DIRECTED’s VIPER® vehicle security systems, dilutes the distinctive
quality, and tamishes the valuable image, of DIRECTED’s VIPER® and other trademarks, and,
further, creates a likelihood of injury to the business reputation of DIRECTED all in vielation of
California Business and Professions Code section 14330.

57. Defendants’ acts have harmed DIRECTED in an amount to be proved at trial, but
believed to be in excess of $20,000.

58. Defendants’ acts and omission will continue unless and until enjoined by this Court.

Fifth Cause of Action

Common Law Unfair Competition (Against All Defendants)

59. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 58 of
this Complaint as though set forth in full herein.

60. Defendants have attempted to and have obtained economic benefit from, and have
further competed with DIRECTED’s authorized dealers acting within the scope of such
authorization and taken business away from them, and consequently from DIRECTED, by trading
upon the goodwill and reputation that DIRECTED has established through the expenditure of
substantial sums of time, effort and money. Defendants have, without authorization, used
DIRECTED s registered trademarks patented material to promote the sale of vehicle security
systems, and/or they have used DIRECTED’s trademarks and/or VIPER® vehicle security systems
to “bait” customers to come in to their stores, and/or they have made misrepresentations to
customers with respect to their affiliation and/or association with DIRECTED, and/or they have
made misrepresentations to customers regarding the quality of installation of VIPER® vehicle

security systems which it has sold, and/or they have made misrepresentations to customers
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concerning the applicability of DIRECTED’s limited lifetime warranty to DIRECTED VIPER®
vehicle security systems which they have sold.

61. As a resuit of the acts and omissions of defendants as alleged herein, DIRECTED has
suffered, and will continue to suffer, monetary damages in an amount to be proved at trial, but
believed to be in excess of $20,000. Additionally, DIRECTED has incurred, and will incur, further
attomey’s fees and costs in connection with the prosecution of this lawsuit against defendants.

62. DIRECTED is informed and believes that each of the acts and omissions by defendants
complained of in this cause of action constitutes an act done wilifuily and with malice, thereby
supporting the award of exemplary damages.

Sixth Cause of Action

Breach of Contract (Against Defendant Heip Nguyen doing business as Rainbow Sound)

63. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 62 of
this Complaint as though set forth in full herein.

64. Defendant entered into an authorized dealer agreement with DIRECTED which
permitted defendant to sell certain lines of DIRECTED’s product. The dealer agreement allowed
defendant to sell DIRECTED’s products only to end users in an installed condition. This is a
matenal provision of the agreement.

65. A true and correct copy of defendant’s dealer agreement is attached hereto as Exhibit K
and incorporated herein by this reference.

66. Defendant has breached this dealer agreement by selling VIPER® units to distributors
and/or to consumers without installation.

67. Based on defendant’s breach of the dealer agreement, DIRECTED terminated the
agreement. The dealer agreement requires that upon termination, which may be at will and without
cause by any party, the dealer must immediately stop selling any previously authorized product and
refrain from any conduct which would make it appear that the dealer is an authorized dealer of
DIRECTED. Without an injunction requiring compliance with this provision, DIRECTED is
informed and believes that defendant will not comply.

/i
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68. DIRECTED is informed an believes that defendant is continuing to sell VIPER®
products.

69. As a result of defendants’ breach of the dealer agreement, DIRECTED has been
damaged in an amount to be proved at trial, but believed to be in excess of $20,000.

PRAYER
WHEREFORE, DIRECTED prays for relief as follows:
As to the first, second, third, fourth, and sixth causes of action:

70. For an injunction enjoining defendants, their officers, agents, affiliates, employees, and
those persons in active concert or participation or privity with them who receive actual notice of
the order by personal service or otherwise, from infringing DIRECTED’s patents, including but not
limited to the following: Patent Nos. 4,584,569 (motion sensitive security system); Des. 345,711
(vehicle alarm case module); 5,532,670 (method of indicating threat); and 5,646,591 (advanced
method of indicating threat),

71. For an injunction enjoining defendants, their officers, agents, affiliates, employees, and
those persons in active concert or participation or privity with them who receive actual notice of
the order by personal service or otherwise, from selling or advertising DIRECTED’s vehicle
security systems, or using DIRECTED’s VIPER®, DEI®, NO ONE DARES COME CLOSE®,
module case design, and forward facing snake image or other trademarks;

72. For an order requiring defendants to immediately cease all advertising, signs and
products containing DIRECTED’s VIPER®, DEI®, NO ONE DARES COME CLOSE®, and
forward facing snake image trademarks and immediately deliver such items to DIRECTED;

73. For an order requiring defendants to deliver to DIRECTED all VIPER® products within
their possession;

74. For an order precluding defendants from using any false designation of origin or false
description, including DIRECTED’s VIPER®, DEI®, NO ONE DARES COME CLOSE®, and
snake image trademarks, that can, or is likely, to lead the consuming public, or individual members
thereof, to believe that any product manufactured, distributed or sold by defendants is in any

i
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manner associated or connected with DIRECTED, or is sold, licensed, sponsored, approved or
authorized by DIRECTED;

75. For a judgment and order that defendants be required to supply plaintiff with a complete
record of all transactions, agreement, and other activities involving or connected with the purchase,
making, using, or selling of infringing devices or activities;

76. For an order directing defendants to file with the Court and serve upon DIRECTED'’s
counsel within thirty days after entry of the order of injunction, a report setting forth the manner
and form in which the defendants have complied with the above specified terms of injunction; and

77. For an order awarding to DIRECTED all of defendants’ profits or gains of any kind
resulting from defendants’ unauthorized sale and/or advertising of DIRECTED’s VIPER®
products and/or a reasonable royalty for defendants’ unauthorized sale and/or advertising of
DIRECTED’s VIPER® products.

As to the all causes of action:

78. For monetary damages in an amount according to proof; and

79. For interest on said damages at the legal rate from and after the date such damages were
incurred.

As to the first and fifth causes of action:
80. For punitive and exemplary damages.
As to all causes of action:
81. For costs, including reasonable attorneys fees; and

82. For such other and further relief as the Court deems proper.

DATED: 7 /000 STEPHEN S. KORNICZKY
KRISTEN E. CAVERLY
BROBECK. PHLEGER & HARRISON LLP

By /gﬁé*——j / M
7~ 7 Stephen S. Kotlczky

Attorneys for Plaintiff Directed Electronics, Inc.
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DEMAND FOR JURY TRIAL

Pk

Plaintiff DIRECTED hereby demands trial by jury.

DATED: 9’*/ O O STEPHEN S. KORNICZKY
KRISTEN E. CAVERLY
BROBECK, PHLEGER & HARRISON LLP

4G

77 7 Stephen S. KorrlieZky

Attorneys for Plaintiff Directed Electronics, Inc.

By
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January 17, 1995 (DEI®)

D United States Trademark Registration No. 2,218,082 issued on 25
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E United States Trademark Registration No. 1,848,176 issued on 26
August 2, 1994 (NO ONE DARES COME CLOSE®)

F United States Patent No. Des. 345,711 issued April 5, (994 (Vehicie 27
Alarm Case Module)
G United States Patent No. 4,584,569 issued April 22, 1986 (Motion 29

Sensitive Security System)

H United States Patent No. 5,532,670 issued July 2, 1996 (Method of 45
Indicating the Threat Level of an Incoming Shock to an
Flectronically Secured Vehicle and Apparatus Therefore)

I United States Patent No. 5,646,591 issued July 8, 1997. (Advanced 59
Method of Indicating Incoming Threat Level to an Electronically
Secured Vehicle and Apparatus Therefor [sic])

J Limited Lifetime Consumer Warranty 90
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Int. Cl.: 12
Prior U.S. Cls.: 19 and 21

Reg. No. 1,756,693

United States Patent and Trademark Office Registered Mar. 9, 1992

TRADEMARK
PRINCIPAL REGISTER

VIPER

DIRECTED ELECTRONICS, INC {(CALIFOR-
MIA CORPORATION)

1413 LINDA VISTA DRIVE

SAN MARCOS, CA 92069

FOR: VEHICULAR ANTI-THEFT AND SECU-
RITY SYSTEMS; NAMELY. REMOTELY ACTU-
ATED, ELECTRONICALLY.CNERGIZED SE-
CURITY HARDWARE COMIPRISING DOCR

LOCKS, ACTUATORS, AUDIBLE ALARMS
AND PARTS THEREFOR. [N CLASS 12 (U.S.
CLS. 19 AND 21).
FIRST USE
11-9-1984,

{1-9-19%4; IN COMMERCE

SER, NQ. 7)-17561}, FILED 1-11-1989.
Q. T. GLYNN. EXAMINING ATTORNEY

ExHBIT A PAGE o
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Int. Cl.: 12
Prior U.S. Cls.: 19 and 21
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&

Reg. No. 1,822,608

United States Patent and Trademark Office Rregistered Feb. 22, 1994

TRADEMARK
PRINCIPAL REGISTER

DIRECTED ELECTRONICS. INC. (CALIFOR.
NIA CORPORATION)

2560 PROGRESS STREET

VISTA, CA 92083

FOR: AUTOMOTIVE ANTI.-THEFT SYSTEMS
COMTRISING ELECTRONIC SENSORS. ELEC.
TRONIC FAIN GENERATORS, ELECTRONIC
SIRENS, REMOTE CONTROL TRANSMITTERS
REMOTE CONTROL RECEIVERS, SOLD AS A
UNIT. AND SOLD THRQUGH MAIL GRDER.

RETAIL 5TORES AND BY AUTOMOTIVE SE.
CURITY INSTALLERS, IN CLASS 12 (U.5. CLS.
19 AND 21),

FIRST USE 48-1988,
6~8-191%38,

IN COMMERCE
SER, NO. 74-325.812, FILED 5-3-159],

RICHARD A. STRASER. EXAMINING ATTOR.
NEY

EXHIBIT B PAGE 2%
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Ubr/zgq/u0u wey 15:1i4 FAA /DY pYYLISY U b | guos
|
Int, Cl.; 12 @
Prior U.S. Cls.: 19 and 21

. Reg. No. 1,873,747
United States Patent and Trademark Office Registered Jan. 17, 1995

TRADEMARK
PRINCIPAL REGISTER
DIRECTED ELECTRONICS, INC (CALIFOR.-  FIRST USE 6-0-198%; IN COMMERCE
N1A CORPORATION) 6-0-1985.
2560 PROGRESS STREET
VISTA, CA 92083 SER. NO. 74-148,752, FILED 1-15-1993.

FOR: ANTI-THEFT ALARMS FOR VEHI- ANTHONY R. MASIELLO, EXAMINING AT-
CLES, IN CLASS 12 (US. CLS. 19 AND 21). TORNEY

ExHBIT O PAGE 24



el ORDER 6o

=>BLUEBIAD

<

s

TEL (6881 477-0700

arww Bluebirgonime. com

Case 3:00-cv-01372-JM-POR Document 1 Filed 07/10/00 Page 29 of 111

—



Case 3:00-cv-01372-JM-POR Document 1 Filed 07/10/00 Page 30 of 111

Uo/Z4/0U0  WED L5114 PAL /DU DYYiJEY UEeE1l guusg

I

}

Int, Cl.: 12

! i S. 19, 21, 23, 31, 35
: Prior U.S. Cls.: 19, 21 and 44 Reg. No. 2,218,082
| United States Patent and Trademark Office  Rregistered Jan. 19, 1999

TRADEMARK
i PRINCIPAL REGISTER

DIRECTED ELECTRONICS, INC. (CALIFOR- FIRST USE I-1-1994, IN COMMERCE
NIA CORPORATION) 1-1-1994,

2560 PROGRESS STREET

VISTA, CA 92083 GEOMETRIC ARRANGEMENT OF A PAR.

ALLEL PAIR OF TRIPLE PARALLEL LINES
FOR: ANTL.THEFT ALARMS FOR VEHI. JOINED BY A PAIR OF PERPENDICULAR

CLES: ANTL.THEFT ALARM SYSTEMS COM.  LINES.

PRISING ELECTRONIC SENSORS, SIRENS,

REMOTE CONTROL TRANSMITTERS, RE-

CEIVERS AND PARTS FOR THE SAME. SOLD SER. NQ. 75-185,015. FILED 10-17-1996.

SEPARATELY OR AS A UNIT, IN CLASS 12
(US. CLS. 19, 21, 23, 31, 35 AND 44). MATTHEW KLINE. EXAMINING ATTORNEY

EXHIBIT P _PAGE 25 |
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DEI

G

Int, Cl.: 12
Prior U.S. Cls.: 19 and 21

United States Patent and Trademark Office

Reg. No. 1,848,176
Registered Aug. 2, 1994

TRADEMARK
PRINCIPAL REGISTER

NO ONE DARES COME CLOSE

DIRECTED ELECTRONICS, INC. (CALIFOR.
NIA CORPORATION)

1560 PROGRESS STREET

VISTA, CA 92083

FOR: ANTITHEFT AUTOMOTIVE DE-
VICES; NAMELY, AUTOMOTIVE ANTI-THEFT
ALARMS, ELECTRONIC SENSORS, ELEC
TRONIC SIRENS, REMOTE CONTROL TRANS-
MITTERS AND RECEIVERS AND PARTS FOR
THE ALARM AND SIREN ONLY SOLD AS A

UNIT AND SQLD THROUGH AUTOMOTIVE
SECURITY INSTALLERS, IN CLASS 12 (US
CLS. 19 AND 21).

FIRST USE
1-24-1986.

1-24-1986; IN COMMERCE

SN 74-337,339, FILED 12-7-1532.

RICHARD A. STRASER, EXAMINING ATTOR-
NEY
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O TR A A T

US00D 3457118
United States Patent [19) (11} Patent Number; Des. 345,711
Issa 451 Date of Patent: ,, Apr. 5, 1994
{54] VEHICLE ALARM CASE MODULE Assistant Examimer—Marcus Jsckson
(76) Inventor: Darvell E. Insa, 1598 Parkview Dy,  “A%0™Me) Agent, or Firm—John J. Murphey

: Vista, Calif, 52083 {57 CLAIM

[**] Term: 14 Years T'hchomme:étzl des_igend of a vehicie alarm case module,
[21] Appl No.: 3,712 s slown m’; ' ON
(22] Filed: Jan. 15, 1993 FIG. 1is a top plan view of the vehicle alarm case
73R 07T o, R D10/106 o " B
(58] Field of Search .......... 340/540, 546, 565, 568, ~ module showing my new design;

340/571, 572, 513' 574, 541, 42, su, 116/169, FI1G. 2 is a bottom le view of the device showmg my

pew design;
D10/104, 106, 116, 121 FIG. 3 is & left side elevationa! view thereof showing

(56} References Cited the design;
U.S. PATENT DOCUMENTS FIG. 4isa ﬁghl side elevational view thereof showi.ng

my new design;
g- ;givﬁi g; iggg ﬁ o - g:g}’f ig FIG. 5 is a front elevational view of my new design;
D: 333:634 21993 Issa . FIG. 6 is 2 rear elevational view of the vehicle alarm

- Di0/106 ‘
D. 331996 3/1993 Matt et ol T Dlosigg  Stse module; and,
Primery Examiner—Wallace R. Burke design.

FIG. 7 is 2 wimetric view thereof showing my new

exuBiT_F_pace 27
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U.S. Patent Apr. 5, 1994 Des. 345,711

FIG.5

exuelr FPaGE 28
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227868, ar 43I 36
United States Patent [19] (11} Patent Number: 4,584,569
Lopez et al, {45] Date of Patent:  Apr, 22, 1986
[54] MOTION SENSITIVE SECURITY SYSTEM [56} References Cited
(76] Inventors: Michael J. Lopez, $70 Calle Venado, U.S. PATENT DOCUMENTS

Anzheim, Calif. 92807, Howard A. 4,180,811 12/1979 Yoshimura etal. . 3407566
Williams, Jr., 2629 X. Griset PL, 4,234,876 1171980 Murai ..ooreeen .. 340/566
Santa Ana, Calif. 92704; Henry J., 4,418,337 1171983 Bader ...onrvmmsrnrennsninn 3407566
Salvatori, 10633 Virginia Ave., Primary Exami Glen R. 8 m
! A ry Examiner—Glen R. Swann,
Whitdier, Calif. 90603 Attorney, Agent. or Firm—Grover A. Frater
[21] Appl No.: 650,835 (571 ABSTRACT
Tad. The preferred arrangement utilizes a magnet suspended
[22] Filec Sep. 17, 1984 at the center of an elastc cord over a pickup cail.
Movement of the magnet is sensed by the coil in that
Related-U.S-Applicstion-Data-- — —— —signalsare getierand by suck movement. 14e signals
[63] Conotinuation-in-part of Ser. No. 324170, Nav. 13, & processed in the combination of a time delay circuit
1981, abandoned. B ' and a comparator to provide an output which is a mea-
sure of acceleration of the element on which the elastic
[51] Int. CLé oooooooocvoceereenserersssssnmerssssinniennes. GOBB 21700 cord is mounted and, in one form, by @ measure of jerk
[52] US. QL voroionesisincssnsonnenns 340/566; 73/650;  in a similar time deiay circuit and comparator combina-
73/654; 340/58; 340/571 tion.
[58] Field of Searck ....ccoovvriiniinanns 340/564, 65, 571;
73/654, 650, 658 22 Claims, 6 Drawing Figures

EXHIBIT _G_ pace 27
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U.S. Patent  Apr. 22,1986 Sheeuofs 4,584,569
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U.S. Patent Apr.22,198  Sheet? of 3 4,584,569
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U.S. Patent Apr. 22, 1986 Sheer3of3 4,584,569
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4,584,569

1
MOTION SENSITIVE SECURITY SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION 5

This application is a continuaion-in-part of applica-
tion Ser. No. 06/324,170, filed Nov. 23, 1981, now aban-
doned.

TECHNICAL FIELD 10

This invention relates to security systems generally
and to improved motion sensors and improved signal
processors for such systems,

BACKGROUND ART .

This invention is particularly useful for the antitheft
protection of motor-vehicle, construction equipnfent, -
and other high value mpparatns in which a securty
system can be housed. While not limited therets the
invention is particularly useful for the protection of 20
apparamus which is normatly moved from place to place
or is fixed to an immovable structure. If the apparatus to
be protected against theft cannot be made sscure by
enclosure or attachment, it is usual practice to attempt
to sense the theft or atiempted theft and, on that occa. 23
sion, to initiate some preventive measure. A common
preventative is to sound an alarm capable of attracting
attention to the theft. The detection of motion is a logi-
cal chaice when attempting to provide an apparatus
which is appiicabie 1o the protaction of a wide varisty 30
of portable apparatus in a multitude of different situa-
tions. However, designing a satisfactory motion sensi-
tive security system is complicated by the need to dif-
ferentiate between authorized and unauthorized move-
ment. There is a need to provide operating power in a 3§
way that prevents defeat of the system and, in a truly
universal system, there is a need to devise a sensor
which is effective without regard to spacial orientation
or temperature differences and other physical factors.

Prior systems have incorporated features to over- 40
come these and other problems for particular applica-
tions. Arming switches, self contained power sources,
time delay circuitry, and other means have besn em-
ployed. In general, however, the inclusion of such fea-
tures to solve a problem peculiar 1o one application has 45
rendered the system less useful, or even useless, in other
applications. The need remains for a sensor and & system
which has wide application, and one purpose of the
invention is to satisfy that need.

SUMMARY OF INVENTION

It is an chject of this invention to provide ag im-
proved motion sensor suitable for sensing motions asso-
ciated with theft of apparatus. Another cbject is to
provide an improved motion signal processor for secu- 55
rity systems. A further object is to provide a security
system capable of being arranged to semse motion in
intervals in which motion is not authorized and to ig-
nore motion when motion is authorized, is operative
without regard to spacial orientation of the semsor, 60
which cin be made responsive selectively to motion i
any direction, or to a specific motion, which can be used
in either 2 permanent or temporary instsllation mode,
and which has other features directed toward tniversal-
ity. 65

These and other objects and advantages of the inven-
tion which will be made apparent in the description that
follows are realized, in part, because of the improved

w

50

2

sensar of the invention and, in part, because of its im-
proved signal processor. In preferred form, the sensor
comprises a coil adjacent to which a magnet is sus-
pended such that the magnet is freely moved toward
tnd away from the coii, from side to side of the coil in
& plane over the ceil, and rotationally on an axis which
lies in & plane parallel to the coil. The suspension ele-
ment is a resilien: member lying, when relaxed, in a
plane parallel 1o the plane of the coil windings, and, in
the preferred form, substantially in the plane containing
the center of gravity of the magnet and its mounting
structure.

The cot! is part of the signal processor. Signals in-
duced in the coil are applied to a band pass amplifier, in
the preferred embodiment, whose output is comparad in
a comparator to a selected standard. Provision is made _
for altering the standard with a signal such, for exampie,
as might be applied by a switch sensitive ta the state of
some condition. The comparator output is integrated
and is made, at 2 selected, accurnulated signal value, to
make znergy available for sigpailing that unauthorized
motion has been detected. A timing means termipates
the unauthorized motion signal some predetermined
time after the integrated signal level falls below a.
threshold value. Another timer delays integrator opera-
tion for a selected time following activation of the sys-
tem.

The interaction between the several timing circuits,
four in the preferrsd embodiment, is special as is the
relation between the tming system and the sensor,

A means is included in the invention for rendering
this system inactive for a selected time primarily to
avoid sensing motion as an incident to activating the
system. [n the preferred form that means is proximity
sensitive and unauthorized motion is announced by an
andible alarm. To make it convenjant and effective to
use an automotive horn as the sounder, the signal pro-
cessor includes a means for interrupting horn operation
at a frequency in the audible range or below.

The “motion"” detscting means in one preferred form
of the invention is capable of sensing either or both of
acceleration or jerk. Also, that preferred form employs
simplified circuitry for arming and disarming the sys-
tem.

BRIEF DESCRIFTION OF THE DRAWINGS

Ia the drawings:

FIG. 1is a perspective view of 2 system which incor-
porates the preferred form of the invention;

FIG. 2 is a circuit diagram of the sansor and signal
processing secticn of the system of FIG. 1;

FIG. 3 18 a cross-sectional view, partly schematic, of
the sensing and signal processing unit of the system
taken on the vertical center plane of the unit;

FIG. 4 is a cross-sectional view of the sensor section
of the sensor and signal processing umit tzken on line
4—4 of FIG. 3;

FIG. § is a cross-sectional view taken on line 5—5 of
FI1G. 3; and

FIG. 6 is a diagram showing a portion of the circuit
of FIG. 1 in an alternate, preferred form.

DESCRIPTION QF THE PREFERRED
EMBODIMENT

The system shown in FIG. 1 of the drawing is gener-
ally designated 10. It includes an inclosure 12 which
houses a sensor and signal processing electronics and is
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called the “sensing and signal processing ugit " In addi-
tion, the system comprises a wiricg harness generally
designated 16. It extends from the unit 12 and includes
connector terminals 18 and 19 for connection to 2 bat-
tery or other source of electrical power. The harness
also includes two multiple connector jacks, One of
those jacks is numbered 20 and it is interconnected with
the plug 21 of a cable 22 that extends to the speaker unit
14. Two plugs are fitted jnto the other jack 23. One of
those plugs is connectsd by a cabie 24 to a spring
opened plunger operated switch 25 in parallel with 2
condition sensor 125, The other plug is connectad by a
cable 26 to a reed switch 27.

The preferred embodiment includes these several
connectors and jacks and plugs so that the system may
be readily reconfigured for diffarent applications. If the
System is to be permagently installed.in an automobile it
may be preferred to omit the loud speaker unit 14 and to
use the automobile’s horn instead. In additon, it may be
preferred to omit the battery that is housed in enclosure
11 and instead derive power from the sutomobile's
battery through terminals 18 and 19. The primary sen-
sor utilizes a resilient member and mass combination
but, in some cases, particufarly in cases of automobiles,
it may be desirzble to use a mechanically acutated
switch to detect some kinds of unauthorized acton
such, for example, as opening of the automobile's hood
or of the automobile’s door. That kind of unauthorized
action is readily sensed by the plunger switch 25, but a
switch of that kind may be unnecessary, and would be
omitted, in other situations suck, for example, as when
the system is attached temporarily to a piece of road
building equipment which is to be left on the job site
overnight. For an application of that kind it is more

convenient o ust the internal battzry as the power 2

source rather than to attempt to connect the system to
the power source of the system of the unit to be pro-
tected. Also, in that application the use of the plunger
operated motion sensor may be undesirable

In some applications it is desirable to provide a means
for disarming the system at & position known only to the
authorized persan or persons, In some applications of
the system the inclusion of such a switch is desirable. In
other applications it might not be needed.

The primary sensor and the signal processing cir-
cuitry are packaged so that they can be mounted to-
gether at any convenient place within the apparatus
be protected. The sensor respoads to acceleration and it
is arranged so that it will respand to acceleration in any
direction. The sensing apparatus is constructed sa that it
will sense any acceleration from a very low value to a
very large value. The sensitivity of the system is con-
trolled in the sigoal processing unit and is adjustable to
fit the practical circumstance surrounding the applica-
tion of the system.

Nat anly will the sensar sense matior in any directicn
but its response ta zcceleration is ralatively independent
of the spaciai orientatiorn of the unit 12, That fearure is
particularly important when the system is moved from
one security test to another. Even whea it is not as, for
example, when permanently mouated in a motor vehi-
cle, the fact that the sensor i$ ommidirectional parmits a
wider choice of mounting arrangerments.

The preferrad form of sensor employs a mass resilient
rmember spring arrangement in which movement of the
mzss causes movement of 2 magnet in proximity t¢ a
pick-up coil. The coil is located in the field of the mag-
net which ordinarily forms at least part of the mass so
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that a voltage is induced in the ¢oil a5 & consequence of
movement of the mass. The value of the mass and the
stiffness of the resiliant member are selected so that the
magnet will be moved in significant degree in response
to even very small values of motion. A popular term for
such an apparats is “motion detector.” 1o FIG. 2 the
magnet is identified with the reference numeral 30, and
the coil is numbered 31

Signal Processing Circuit

The signal processor of preferred form empioys inte-
grated cirguit devices that require energization from
saurces that are both more positive and more negative
than intermediate or reference potential. That requice-
ment is met by the power supply circuitry shown in the
lower left corner of FIG. 2. The power supply. whichis
generally designared-32, ificludes terminals 18 and 19.
They are arranged for connection through 2 main
power switch to an external battery the posidve side of
which is connacted to terminal 18 and the negative side
of which {s connected ta terminal 19. Termical 18 i
connected by line 33 to system ground identified by the
symbol marked 34. The positive terminal 18 is con-
nected by line 35 to a supply terminal W end 10 2 recti-
fier 36 the other side of which is connected by line 37 to”
the posidve terminal 38 of the signal processor cir-
cuitry. The internal power source is a battery 40 which
is connected in series with a switch 41 between lines 35
and 33. Transients in this system are filtered out by a
capacitor 42 which is connected berween lines 37 and
33. Resistors 43, 44 and 45 are connected in series, in
that order, between line 37 and line 33. A power termi-
nal Y is connected to the juncture of resistors 43 and 44,
and 2 power tarminal Z is connected to the junction
between resistors 44 and 45, A second voltage divider is
formed by resistors 46 and 47 which are connected in
scries, in that order, betwesn lines 37 and 33. The junc-
ture of resistors 46 and 47 is coanected to the reference
voltage terminal which is numbered 48.

Just above the power circuit 32 of FIG. 2 is an audio
oscillator, It includes a comparator 50 whose output is
connected by resistor 51 to its positve input and by
resistor 52 to its negative input. The positive input of
the comparator is connected to the junction of resistors
53 and 54 which are ¢onnected to form a voltage di-
vider berween the positve line and negatve ground.
That voitage divider circuit inciudes a switch 85 which
is opened to disable the oscillator when, for example,
the speaker or alarm device includes its own maodulator
or is not to be modulated.

The negative input of the comparator 50 is conrected

‘to the juncture of a resistor §6 and a capacitor 57 which

are connected in series from the positive line to ground
and together form the frequency control circuit of the
oscillator.

The autput of the comparator 50 is applied through

‘the parallel combination of diode 58 and resistor §9 to

the positive input of 2 comparator 60 and to the positive
line through another resistor 159. A resistor 161 con-
nects the output of the comparator with the positive
input. The negative input is connected by a line 61 to 2
control circuit to be described below. The output of the
comparator i also connected 1o the negative input of &
comparator 62 whose positive terminal 1§ copnected to
the reference line. The output of the latter is connecied
to the base of a transister 64 through a resister 65, The
emittar of the transistor is connected to ground voltage
and the collector is conpected by resistors 66 and 67, in
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series, to the positive line. The junction of resistor 66
and resistor &7 is connected to the base of a power
transistor 68 whose emitter is cannected to the power
terminal W and whose colizctor is connected through
the jack and plug set 20-21 to the output sounding de-
vice 74 A pair of diodes, one connected across the
emirter and collector of transistor 68 and the other
connected from jts collector to circuit ground, protect
the transistor.

The oscillator and amplifier are operative only when

the output of comparator 80 is applied through the
adjustable resistor 81 to Jine 61 tc apply 2 positive signal
10 the negative input terminai of the comparator 60. A
diode B2 is connected between line 61 and the positive
terminal, and the capacitor 83 is connected between line
61 and circuit ground.
_ The negative input.of comparator 80 is connectad to
the power terminal Z betwesn resistors 44 and 45 of the
power circuit 32. The positive input of comparator 88 is
connected to line 84. A timing circuit formed by the
parallel combination of a capacitor 85 and a rasistor 86
are connected between line 84 and ground. Line 84
extends to a junction 87, That junction is connected to
the collector of a transistor 88 whose emitter is con-
nected to circuit ground and whose base is connected
through a resistor 89 to the output of a comparator 90
whose positive terminal {s connected to the power ter-
mica] Y between resistors 43 and 44 of the first de-
scribed voltage divider network in power circuit 32.
The negative terminal of comparator 90 is connected to
the junction of resistor $1 and capacitor 92 which are
connected in series, in that order, between the positive
line and ground. The resistor and capacitor form a tim-
ing circuit. Provision is made for rendering that circuit
inoperative by shorting the capacitor. The shorting
circuit is formed in paralle] with the capacitor and it
includes the normally open reed switch 93 and the con-
pector 23 of the wiring harness,

At the upper left in FIG. 2 coil 31 is disposad within
the magnetic field of magnet 30. The coil is connected
in series with a resistor 95 between the negative input
terminal and the positive input terminal of an amplifier
96, The positive terminal of the circuit is connected to
the reference potential line of the system, and a capaci-
tor 97 is conpected in paraliel with the combination of
coil 31 and resistor 95. The output of the amplifier 96 is
cennected by the pargllel combination of a resistor 98
and a capacitor 99 to the negative input terminal of
amplifier 96. In sddition, the output of amplifier 96 is
connected through a coupling capacitor 100 and a series
resistor 101 to the negative input terminal of an ampli-
fier 102 whoses positive input is connecied to the refer-
ence potental line. The output of amplifier 102 is con-
nected by the series combination of a resistor 103 2nd a
paraliel circuit consisting of resistor 104 and capecitor
105 to the negative input terminal of the amplifier 102.
The junction between the resistor 103 and the paralie]
circuit 18 connected by a resistor 106 to the reference
potencial line. [n addition, the cutput of amplifier 102 is
connected to one end of 2 series circuit formed by resis-
tor 107 and capacitor 108 between the output of ampli-
fier 102 and the reference potential line, in that order.
The junction batween resistor 107 and capacitor 108 is
connected to the positive input terminal of amplifier 110

whose negative input terminal is copnected to the out- &

put of tbat amplifier. The ocutput is also connected
through the series combination of a potentiometer 111
and a fixed resistar 112 to the pasitive line. The junction
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between the potentiometer and the fized resistor is con-
nected through the jack and plug set 23 ta one side of
the normally open plunger switch 25 whose other side is
connerted to circuit ground. The tap of the potentome-
ter is cannected to the negative input of another com-
parator £13 whose positive input terminal is cornectad
by line 134 to the output of amplifier 102. The cutput of
comparator 113 is connected through a diode 115 to the
junction potat 87,

Diode type iN40Q] may be used averywhere where a
diode is indicated in the diagram. The several amplifiers
and comparators in the circuit are intagrated circuit
type 124, Appropriate values for the other eiements of
the circuit are listed in the chart below.

Component Values

Value
Resistory
43, 45, 47, 89, 107, 112 7K ohms
44, 55, 101, B1 100K ohms
106 1K ohms
85, 104 i Meg ohms
44, 51, 52 53, 54, 67, 9%,
133,111, 112 10K ohms
15, 9! 470K ohms
Capacitary
42, 71, 99, 105, 108 0.1 mfd
§7, B3, 85, 92 100 100 mid

Operation of the Circuit

The sounder 74 is energized when transistor 68 is
turned oo The hom cirenit includes a make-and-break
switch 5o that the horn will sound notwithstanding that
it is energized from the unidirectional source. Transistar
68 is turmed on by the output of current amplifier 62
when comparatar 60 is rendered conductive. The com-
parator 60 is turned on when the voltage acrass capaci-
tor 83, which is applied to the negative terminal of
comparator 60 by line 61, exceeds the potendal at the
positive input of comparator 60. The potential at the
positive terminal is established by the resistive network
formed by resistars 56, 52, 59, 159 and 161, and the
voliage that is applied to that network fromw the positive
side of the power source, and the cutput of the compar-
ator 50 which is connected as a multivibrator.

In summary, the sounider 74 will be turned on and off
at & rate determined by the muitivitrator when the po-
tential across capacitor 83 exceeds some threshold
value. Capacitor 83 is charged by comparator 80
through the variable resistor 81 at a rate that is deter-
mined by the output potentia] of the comparatar and the
value of the resistor, Comparator 80 is turned on 10
charge the capacitor 83 anly when the poteatial at its
positive input exceeds the reference potendal Z which
is applied to its negative input. The potential at the
pasitive input is equal to the-potential across capacitor
85. A discharge resistor 86 is connected in paraile| with
capacitor 85 to form & timing circnit, A means is incor-
porated in this system for preventing the accumulation
of charge on capacitor 85, or for rapidiy discharging the
capacitor, and in this preferred embodiment that means
comprises the transistor 88 whose collector/emitter
circuit is connected in parailel with the capacitor, When
that transistor is rendered conductive the capacitor is
shorted to ground. Conduction is ¢controled by com-
parator 90 whose output is applied ta the base of transis-
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tor B8. The comparator has its positive input connected
to a reference source of positive potential. The negative
input is connected to a timing circuit formed by the
series combination of resistor 91 end capacitor 92. The

output of the comparator 90 will tum the transistor 88 §

on until the capacitor 92 charges through resistor 91 to
a value that exceeds the potential at the positive input of
the comparator. As a consequence of that, transistor 88
is tumed on and the capacitor 85 is prevented from
being charged far an interval following application of
power to the circuit until the capacitor 92 has been
charged. Closure of the reed switch 93 will discharge
capacttor 92 and result in a ture on of comparator 90 to
turn on the transistor 88 and prevent capacitor 85 from
being charged until the switch 93 is reopened gad the
capacitor 92 has been charged through resistor 91,

-- Capacitor 851is charged by outfut c&rent from com-
parator 113 through diode 115 as an incident to detec-
tion of motion at coil 31. Motion of the magnet induces
a voltage in coil 31 and that voltage is applied across the
pasitive and negative inputs of amplifier 96. The output
of amplifier 96 is applied to the input of amplifier 102.
The function of the several resistors and capacitors that
are associated with amplifiers 96 and 102 is to Yimit the
frequency response of the system to values that corre-
spond to the frequency of voltage variations induced in
eoil 31 for the kind of motion and acceleration to be
detected. In practice, and in this preferred embodiment,
the amplifier 102 will provide an output in response to
changing input at frequencies below about ten kilo-
Hertz. For practical reasons, the circuit is made respon-
sive to frequencies in the range between about eight
cycles per second and 160 cycles per second. The out-
put of amplifier 102 is applied directly to the positive
input of comparator 113 and is epplied to the negative
input of that comparator through the combination of
current amplifier 110 and a tine delay circuit formed by
resistor 107 and capacitor 108. Use of the delay circuit
results in compensation for any offset in the output of
amplifier 102. In the absence of motion the output of
amplifier 102 does not change and equal potentials are
applied to the inputs of comparator 113. When the out-
put of amplifier 102 is changed the delay in applying the
change to the pegative terminal will result in input
differences that turn on the comparator 113 and result in
the charging of capacitor 85.

Summarizing the operaton of the system, accelera-
tion is detected by the combinaticn of magnet 30 and
coil 31, and results in the charging of capacitor 85. That
capacitor having been charged, comparator 80 will
apply an output through resistar 81 to capacitor 83.
After some time interval, the duration of which can be
adjusted by adjustmeat of the value of resistor 81, ca-
pacitor 83 wil] be charged above a threshold value and
will resuit in comparator 60 and the horn 74 being
turned on.

There are applications for the system in which it is
desired that the alarm be sounded in response to activity
that is most easily sensed with a switch, current sensor
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capacitor 83, will become charged and the horn will
operate as previously described. A condition sansor 125
in this case a circuit whose cutpus goes low when igni-
tion current flows, is connectad in paralle] with switch
28

The system is enabled or disabled by interrupting the
power source. The means far interrupting energy from
an external power source is nct shown in the diagram.
The swiwch 41 is used for interrupting energy supply
when the source is internal. When the sensing and signal
processing umit is mounted in a relatively inaccassible
place the switch 41 would be mounted ar a place more
conveniently accessible.

There are twa ways 1o disable the unit. One is to open
the power supply circuit, and the other is to close the
reed gwiick 93, In preferred form the reed switch is
magneticaliy actuated and is used when it is desired to
disable the system for a short period of time. The system
is disabled immediately when the switch 93 is closed
because closure discharges capacitor 92 and results in
the immediate discharge of capacitor 85. Resetting is
delayed until capacitor 92 is recharged above the
threshold level through resistor 91. The time that the
horn conrinues to be activated following the cassation’
of motion is determined primarily by the discharge rate
of capacitor 85, and that is determined by the combina-
tion of the amount of its capacitance and the resistance
of resistor 86.

The interTelationskip of the several timing circuits to
one another and to the motion detector is special. The
motion detector has a patural osciliation frequency in
each of its several movement modes which lies within
the passhand of the circuit between coil 31 and capaci-
tor 85, Acceleration or other motion once detected
results in oscillation of the magnet (or coil if it is the coll
that is resiiiently mounted) to provide a signal which
continues for some period even if acceleration is limited
to a very short interval.

Capaciror 85 of the third timing circuit is charged
rapidly once the comparator 113 begins conducting
cwrent but only if transistor 88 is turned off. The tran-
sistor serv'es as a short circuit around capacitor 85 until
capacitor 92 of the first timing circuit is charged. It
begins charging when the sysiem is powerad and it
charges slowly through resistor 91. Thus, while the
sensor and its circuitry are immediately available to
charge capacitor 85, charging is delayed to permit pow-
ering and enabling the system without sounding the
alarm,

While it is charged rapidly from comparator 113,
capacitor 85 discharges slowly through resistor 86, As a
consequence comparator 80 supplies charging current
1o capacitor 83 of the second timing circuit over 2 rela-
tively long periodh Capacitor 83 discharges through a
different circuit over a langer period. That arrangement
of Sming circuits insuces that system operation is sub-

or 1 sensor of some other condition related to a viola- 6o Stantially the same in response ta actuation of the spe-

tion of security. Thus, for example, it may be desirable
10 sound the alarm if the vehicle door or hood or trunk
lid is opened whether or not that motion is sensed by the
acceieration sensor. The preferred system inciudes such
a switch, numbered 25 in FIG. 1 and connected be-
tween ground and the junction between resistors 111
and 112 in FIG. 2, If switch 25 is closed the output of
coraparater 113 will go high. Capacitor B85, and thus

&5

cific mouon detection switch 25 as to acceleration of
magnet 30. It permits setting alarm time at resistor 81
independentlv of system sensitivity which is set at resis-
tor 111, and it delays turn off if the alarm is on when the
switch 93 is closed. That latter fearure is important
becanse the thiel who has set off the alarm and finds
switch 93 in his attempt to silence ths alarm cannot tell
by its actzation that he has found the disabling switch,
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The Motion Detector

The motion or acceleration detector is formed by the
combination of & maguet and 2 coil arranged so that
Telative motion between them results in induction of 2
potential in the coil. In the prefarrad embodiment the
coil 31 is fixed and the magnet 30 is suspended over it by
an elongated rasilient member which extends in a plane
perpendicalar to the plane containing the coil and mag-
net. In the preferred form the magpet is made cylind-
cal and is mounted so that the axis of the cylinder is
substantially ceincident with the axis of the coil. The
coil is round and its inside diametar is greater than the
diameter of the cylinder. The magnst is suspended so
that the magnet face toward the coil does not extend
into the coil, and it is mouated in the enclosure so that

. .—a-majority of the flux lines-extending from one-end of-

the magnet to the other are confined within the enclo-
sure and will be unaffected by magnetic structure which
are exterpal to the housing such, for example, as mag-
petic structures on which the housing might be
mountsd. That arrangement ensures that s substantial
number of flux lines will be cut by the pick-up coil 31 as
an incident to even small motion of the magnet in any
direction, As a consequence, a voltage will be devel-
oped in the pick-up coil if the magnet is moved in the
direction of its axis toward or away from the coil A
voltage will be generated in the pick-up coil if the mag-
net is moved so that its axis is displaced in any direction
from the axis of the coil, and a voltage will be generated
in the coil if the magnet is moved so that its axis is tilted
with respect to the axis of the coil. The magnet is svs-
pended by a resilient member in a way that ensures that
a number of thess possible motions will occur in the
event that there is any movement of the magnet relative
to the coil. As best shown in FIGS. 4 and 5, the magnat
in the preferred embodiment is mounted st a mid-region
along the length of an elastic cord which is stretched
across the sensor cavity of the housing its ends held in
place by clamps which are integrally formed with the
housing.

The enclosere 12 is divided into two compartments.
One is designated 200 and is the compartment which
contatns the signal processing electronics and, in some
versions of the preferred embodiment, the harn and the
power supply battery. The other compartment is identi-
fied by the reference numeral 202 and it is the one that
contains the tensor. The lower wall of the sensor com-
partnent 202 is numbered 204. Conformations on the
inner side of that lower wall define an annular inwardly
projecting wall 206 whose axis is perpendicular to the
plane of the wall 204.

The coil 31 surrounds that annular wall Two tibs 210
and 212, respectively, extend across the sensor cavity
one on each side of coil 31. Those ribs are integrally
formed on the inner surface of the bottom wall.

Together those several conformations protect the
coil against being struck by the magmet structure and
damp excessive movement of the magnet without limit-
ing the generation of signal voltages,

In this preferred smbodiment magnet 30 is lodged in
a cylindrical cup 214 which embraces the maguet ex-
cept at oae face, the lower face in FIGS. 3 and §. The
cup 214 is integrally formed with the suspension mem-
bers which extend from diametric points on the cup
wall substantially in the plane of the center of gravity of
the magnet and cup essembly. The suspension members
are numbered 216 and 218, respectively. They are sub-
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stantially alike in length and in diameter and in avery
other characteristic, and each terminates in an eniarge-
ment of Keeper which, in this form, is substantially
cylindrical. The cylindrical end of the arm 216 is num-
bered 220, and the cviindrical end of the arm 218 is
numbered 222, Each arm, adjacent its respective cylin-
drical end, resides in a notch formed in the upper face of
a crossmember that extends across the interior of the
sensor section of the housing parallef to the £ibs 210 and
212. The rib associated with arm 216 is numbered 224
and the rib associated with arm 218 is numbered 226.
Fingers formed on the inner wall of the cover 230 ex-
tend downwardly toward ribs 224 and 226, respec-
tively, The finger 232 extends down into cngagement
with the upper surface of rib 224 on the opposite sides of

the noteh in which arm 216 is disposed, and at the other . _

side finger 234 cxtends down and engages the upper
surface of rib 226 on opposite sides of the notck in
which arm 218 is disposed. In this preferred embodi-
ment each of the arms is twisted three tums each in
oppasite directions at the time of assembly. The arms
are held in place in notches so that they do not become
untwisted in the assembly process.

The dimensions of the rasilient arms and the weight -
of the magnet are not critical. However, the natural
resonant frequency of the mass and resilient member
combination should liz in passband of the signal proc-
esser, in this particular case between ten and 150 cycles
per second in any onentation af the housing. Beyond
that it s only required that the magnet remain sus-
pended in any orientation so that it is free to move from
side to side and to rotats about the axis of the arms and
to move in the direction of the axis of the coil.

Alternative Signal Processing Unit

Large trucks are attractive objects for thieves not
only because of the value of the truck but especially
because of the vatue of their cargoes. Protecting them is
more difficult than protacting smaller vehicles because
many truck designs afford easier access to the engine
compartment and elecrrical system, especially from
below, Certain featurss of the invention, while having
general application, are especially useful in the case of
large trucks. One of those features is the abilizy to detect
heavy, short time application of forces by detecing jerk
as distinguished from acceleration. Forces resulting in
acceleration of portions of a vehiele occur iz pormal use
50 it is necessary to incorparate defays in security appa-
ratus to permit deactivaton of the system for normal
use. Those time delays present opportunity for thieves
who understand the constructon and cperation of the
system. But long time delays are not required in the case
of jerk, and response to jerk removes the possibility of
disabling the security system with sharp, impacting
blows.

Other improvements and functions are provided in
the preferred form of the invention for certain applica-
tons. Some of them relate to altermative means for
developing input signals to which the system is to re-
spond, and one relates to ar alternative arrangement for
disabling the system.

The circuit of FIG. 6 illustrates how these added
functions and features are achieved by medification of
FIG. 2. Only so much of FIG. 2 is incorparated in FIG.
6 as is deemed necessary to illustrate where the changes
and addjtions are 10 be made in FIG. 2. Reference nu-
merals below 200 in FIG. 6 identify elements found in
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FIG, 2. Added elements are identified by reference
nurnerals greater thar 360

In FIG. 2 differential amplifiers 102 and 110 detect
motion by measuring a function of acceleration which
continues for a period which is compared tc the timing
circuit formed primarily by resistor 107 and capacitor
108, and has an amplitude which is compared to the
voltage level set by potentiomater 111. The acceleration
measuring elements of FIG. 6 are the same except that

5

the input connections to the amplityde measuring com- 10

parater are reversed. Amplifier 302 of FIG. 6 is like
comparator 113 of FIG. 2 except for reversal of input
connections. Reversal of the comparator connections
requires a change in reference potential because the
polarity of the output to diode 115 and junction 87 is to
remain the same. The change is accomplished by adjust-

relative difference between input tarminals without
significant change in the magnitude of difference.

Reversal of comparator inputs simplifies the applica-
tion of inputs from other external condition sensors.
The condition sensor 125 and switch 24 and connector
23, all of whick are found in FIG. 2, are replaced in
FIG. & by transistors 306 and 308, current limiting resis-
tors 310, 312 and 314 and a circuit intarconnectgr 316.
One side of the latter is connected to line 114 and the
negative input of comparator 302. The other side of the
circuit connector is connected to the collector of a
transistor 306 whose emitter connects to positive d.c.
power potential. The base of PNP transistor 306 is can-
nected through resistor 310 to scgative initiadng signal
line 318. A resistor 312 is connected between line 318
and positive d.c. power potential. The NPN transistor
308 has its emitter connected to the negative side of the
d.c. supply and its collector connected to line 318.

In the absence of a negative potential on line 318 or of
a positive potential at the base of transistor 308, the base
of transistor 306 is positive because there is minimal
voltage drop across the resistors 312 and 310. In that
case, transistor 306 is turned off and no unbalancing
potential is applied by transistor 306 to line 114 and
comparator 302. However, if line 114 is made negative
by a semsor or switch or the like, 2ither directly or
indircetly by turning on transistor 308 with a positive
potential at its base, the transistor 306 will be turned on
to unbalance comparator 302 and apply a signal to junc-
tion point 87. The response of the apparatus to such a
Signal has aiready beer explzined in the description of
FIG. 2.

In FIG. 2 the combination of resistor 91 and capaci.
tor 92 acting through comparator 90 and NPN transis-
tor B8 delays enablement of the alarm system for a short
time after opening of the reed switch 93.

Using 2 magnet which is carried on 2 key ring, a
vehicle driver may close the hidden reed switch 1o
discharge capacitor 92 whereby the alarm system is
disabled until the capacitor is recharged. In FIG. 6 that
porton of the circuit is modified to utilize a set of
contacts which form a switch 320, as part of the ignition
switch unit, to shert circuit the capacitor 92 whenever
the vehicle ignition switch is in the “on™ position. 4
diode 342 and a limizing or timing resistor 344 have been
added in series with the reed switch 93. The circuit of
FIG. 6 assumes that potential at the ignition swirch is
positive, which is almost universal. That potential is
applied by switch 320 to the base of NPN transistor 322
through 1 limiting resistar 324. The transistor's emitter
is connected to system negative as is one side of capaci-
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tor 82. The transistor's collector is connected to the
other side of the capacitor. The vcltage lavels at which
System activation is achieved is altered 10 2ccommodate
the transistor characteristics by adding a comparator
326 between the junction of resistor 91 and capacitor 92
on ane side and the negative input of comparatar 90 on
the other. The input terminals of comparater 326 are
reversed 5o the junction between timing resistor 91 and
capacitor 92 is connected to the comparator's positive
input

In certain cases it is desirabla to have the security
system provide an output to a sounder or otherwise in
response to impact, or more accurately, jerk. in addition
1o the response cceasioned by acgeleration. To accom-
plish that resuit the form of the invention depicted in
FIG. § inciudes still another integrator or timercoupled - -
to still another amplitude comparator 328. FIG. 6 in-
cludes & resistor 330 and & capacitor 332 connected in
series in that order from line 114 at the cutput of com-
parator 102 to the neutral point of the power supply.
The junction between resistor 330 and capacitor 332
connects to the positive input of 2 comparator whase
other input is connected to its output That output is
connected 10 one end of potentiometsr 334, The circuit
cxtends from the output of comparator 328 through the
patentiometer resistor 334 and a dropping resistor 336
to the negative side of the d.c. power supply. The po-
tentiometer slider connects to the positive terminal of a
comparator 338 whose negative terminal connects to
line 114 at the output of comparator 102. The output of
comparater 338 is connected through a diode 340 to
Jjunction point 87 of FIGS. 2 and 6.

Thus the circuit formed by elements 330, 332, 328,
334, 336, 338 and 340 has the same configuration and is
in paraliel with the circuit formed by elements 107, 108,
110, 111, 112, 302 and 115. One provides an cutput in
response to relatively low magnitude acceleration
which continues for a relatively long period. The other
provides an output ia response to relatively Righ magni-
tude jerk which continues for a much shorter time. The
difference in emplitude response is adjusted by relative
adjustment of the potentials at the respective positive
terminals of comparators 302 and 338 and that is done
by adjustrent of potentiometar settings. Measurement
of duration is accomplished in resistor and capaciter 107
and 108 in the case of acceieration measurement. In one
case resistar 107 has the value 1.0 megohm and capaci-
tor 108, 0.1 mfd. In the jerk circuit, resistor 330 is only
220 X chms and capacitor 332, 0.1 mfd.

Although we have shown and described cerain spe-
cific embodiments of our invention, we are fully aware
that many moadifications thereof are possible. Our in-
vention, therefore, is not 1o be restricted except insofar
as is necessitated by the prior art.

We claim:

1. In a security system:

a moticn sensor comprising a magne: and z coil dis-
posed in the field of the magnet, ane of the magnet
and coil being fixed and the other being moveable
relative 1o the fixed one in the direction toward and
away therefrom in a first plane, and being movea-
able relative to the fixed cne in a perpendicular
plane perpendictlar 1o said first plane and parallel
to the plane containing said fixed cne, and being
moveable rotatably about an axis extending sub-
stantially along the intersection of said first plane
and said perpendicular plane.

exusir & pace 3%
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2. The invention defined in claim 1 which further
comprises & signal processing roeans for sensing voltage
variations across said coil and for providing an outpur
signal incident to relative movement of said coil and
magret and for providing an output signal.

3. The invention defined in claim 2 in which said
signal processing means includes a delay means effec-
tive to prevent provision of said output signal for a rime
following application of power 10 said system as a func-
tion af time.

4. The invention defined in claim 3 in whick said
signal processing means further comprises second time
delay means effective to prevent provision of said oust-
put signal for a period following the sensing of motion
by said moden sensor which period is independear of
the magnitude of the sensed acceleration for magnirudes

- — —greaterthana given magaitete,

5. The invention defined in claim 4 in which said
signal processing means further comprises a third time
delay means effective to continue provision of said
output signal, once provided, for not less thad a prede-
termined time period.

6. The invention defined in claim 4 in which each of
said time delay means comprises a resistor and capacitor
combination and in which the charge on the capacitor is
changed;

the charge on the capacitor of the second bemg

changed rapidly, provided that the charge or the
capacitor of the third timing means is within a
predetermined range of charges, upom the sensing
of acceleration and returned toward initial value
tass rapidly.

1. The invention defined ip claim 6 in which the
charge an the capacitor of the second time delay means
is changed in response to sensing of acceleration only
during the interval when the charge on the capecitor of
said first time delay means is returned toward its
charged value,

8. The inveation defined in claim 7 which comprises
disabling means discharging the capacitor of the third
timing circuit.

9. The invention defined in claim 2 in which sad
signal processing means comprises a comparator having
a pair of input terminals cach subjected to respectively
associated signals as an incident to voltage variation
across said cail, the signal applied to one of faid input
terminals being delayed relative ta the time of applica-
tion to the other input terminal of its associased signal.

10. The invention defined in claim 9 in which said
magnet is Suspended in the mid-region along the leagth
of a resilient cord.

11, The invention defined in claim 10 in which said
resilient cord comprises a pair of arms extending in
oppasite directions from said magnet, prestressed in
tarsion and in tension and each arm being fixed relative
to said coil at a respectively associated point.

12. The iovention defined in claim 1 in which said
magnet is susperided in the mid-region along the length
of 3 resilient cord.

13. The invention defined in claim 12 in which said
resilient cord comprises & pair of arms extending in
opposite directions from said magmet, prestressed in
torsion and sach arm being fixed relatve to said coil at
a respectively associated peint.

14, The invention defined in claim 13 in which said
coil is generally circular and lies, in a plane parallel to 2
plans containing said arms;
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the magnet being mounted for movement along the

axis of the coil exteriorly of the coil

15. In a security system:

sensing means for providing e motion signal in re-

sponse 10 motion imparted to an element of the
sensing means;

a signal processing means responsive to said moticn

signal for providing an output signal;
said signal processing means comprising first, second
and third time delay circuits the first ame delay
circuit being connected to delay operation of the
second and third time delay circuits and the second
time delay circuit being connected to delay provi-
sion of said outpur signal following receipt by said
signal processing means of 3 motion signal for a
period determined anly by said secand tme delay
— gregitr— - T T T T T

said third time delay circuit being connected to con-
tinue furnishing of said output signal follawing
termination of the motion signal for  period deter-
mined, after completion of the operation of said
second time delay cireuit, only by said third time
delay circuit.

16. The invention dafined in claim 15 in which said
signal processing means includes a sounder and means’
for applying said output signal to said sounder intermut-
tently,

17. The invention defined in claim 16 in which said
third time delay circuit comprises a third delay circuit
eapacitor connected to have its charge changed rapidly
in response to a sensing sigpal and returned toward
initia] value more slowly following cessation of said
sensing signat; and

in which gaid second time delay circuit comprises 2

second delay circuit capacitor whose charge is
alrer relatively slowly in intervals when the charge
on said third delay circuit capacitor differs from
initial value by more than a predetermined amount.

18. The invention defined in claim 17 in which the
first time delay circuit comprises a furst circuit capacitor
connectad Lo have its charge changed relatively slowly
frem an initial value upon the application of power 10
said signal processing means and connected to preveat
alteration of the initial charge on said third circuit ca-
pacitor for » period following such application of
power.

19, The invention defined in claim 18 which ferther
comprises means in the form of a disabling switch coa-
nected to return the charge on said first cireuit capaci-
tor rapidly toward the value of charge on said capacitor
prior to application of power to said signal processing
means,

20. In a security system:

amagnet and 2 coil disposed in the field of the magner

such that a signal voltage is generatad in the coil as
an incident to relative movement between the mag-
net apd the coil; and

a signal processor capable of sensing veltage varia-

tons across the coil and of providing an output
singal, means for providing an ocutput signal, said
signal processor comprising first outpu sigoal pro-
viding means for providing an output signs! in
response to signel voltages greater than a fimst
given magnitude for a period of first duration;
said pracessor further comprising second output sig-
na} providing means for providing an output signal
in response to signal voltages greater than a second
giver. magnitude for a period of second duration;
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said first and second output signal providing means
each comprising a tima defay circuit and an associ-
ated comparator coanected to compare the current
amplitude of said signal voltage with its amplitude

at a time pricr by the amount of said delay.
2L The invention defined in claim 20 in which ane of
said first and second output signal providing means has
a time delay circuit providing a relatively long delay
and is arranged to provide an output signal in response
10 a voltage signal of some minimum amplitude, and in
which the other of said first and secand output signal
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providing means has a time delay circuit providing a
relatively short delay and is arranged to provids an
output ggnal in response to a voltage signal having
amplitude higher than said minimum amplitude.

22. The invention defined in claim 21 further corm-.
prises means for filtering from said signat voltage com-
ponents which vary in amplitude at frequencies outside
the range from eight to one hundred angd sixty cycles
per second.
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REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heary brackets [ ] appeared in the
patent, bat has beent deleted and is 10 looger 1 part of the
pateat; matter printed in jtalics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION, IT HAS
BEEN DETERMINED THAT:

The pateatability of claims 1-14 and 20-23 is con-
firmed.

Claim 15 is determined to be patentable s amended.

Clpims 16-19, dependent on s amended claim, ire
determined ta be patentable.
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15. In a security system ar defined by ciaim | wherein

said motion sensor provides:

[sensing means for providing] a motion signal in
response to motion imparted to [aa ciement of the
sensing means] said morion sensor;

2 signal prosessing means responsive ta said motion
signaj for praviding an output signal;

said signal processing means comprising first, second
and third time delay circuits the first ame delay

* circuit being connected to delay operation of the
second and third time delay circuits and the second
time delay circuit being connected to delay provi-
sion of said output signal following receipt by said
signal processing means of & motion signzi for a
period determined only by ssid second time delay
circuit;

said third time deigy circuit being connected to con-
tinue furnishing of said output signal following termina-
ton of the motion signal for & period deternined, after
completion of the cperstion of said third time delay
circuit, only by said third time deluy circuit.
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shocks delivered to the vehicle, using a single shock sensor
of the type previously described. An alarm is produced that
is proportionats to these shocks. The low intensity alamm is
called a “wam-away” and is of a serious bui far quieter
nature and will generally -get the propsr message to the
individual without enpaging the full alarm. The person
inducing the shock is quiedy but firmly advised by prere-
corded voice or a series of soft chirps of the limiled inousicn
while the vehicle owner is not required to attend the vehicis
to shut off the alarm.

In addition, this invention includes the novel feawre of
providing full wave rectification of the ourput from the
shock seosor and clipping or ignoring the first few millisec-
onds of the signal produced and further requires the signal
to drop to its zero or referecce voltage before tnggering any
waming alarm. Therefore, only physical assaults on the
vehicle, as compared with “electrical” assauits, are allowed
to procesd through the system 1o be subsequently analyzed
and compared. These features thercfore eliminate the spu-
rious sigaals that are produced by non-physical assauls.

Wost sacunty sysiems involve only half-wave rectifica-
tion of the induced signal ermanating from the induction coil.
Shocks to the protected vehicle may cause the derector, such
as a magnet positioned adjacent the induction codl, to frst
swing away from the coil before swinging back toward the
coil in periodic motion. [n that situation, should the rectifi-
cation include cnly the first swing away from the cail, the
signal thereby generated would be of unnaturally low value
and not be an accurate reproduction of the full intensity of
the shock. Full wave rectification of the induced signal
nuilifies this anomaly and provides a signal representing a
more acgurate assessmeat of the thock. Therefore, the
output from the magnet-induction coil is made more accu-
rate and not 5o dependent upon whether the coil first moves
toward the induction codl or away from it; a signal of similar
strength s produced notwithstanding whether the magnet is
first caused o approach the coil or recede from it.

The methed and apparatus disclosed herein analyzes the
signal produced by the changing magnetic field from the
vibrating raagaet and, in the case of a mild or [ow intensity
shock, generates 2 pulse that rnay be used to activale a
warn-away aiarm that will aucomatically reser itself without
intervention by the vehicle owner. The same method and
apparatus will generate both the mild shack respousive pulse
as well as a stronger second pulse when it is detervnined that
the shock cxceeds a specific energy level. Both the pon-
threalening and the threatening levels of incoming shock are
constantly momiored by the apparatus.

When the noo-threateniog “wam-away” pulse is gener-
ated the threatening pulse generator is suli in a monjroring
mode and can be activated by a Lhreatening level shock
incoming w the vehicle even while a warn-rway message is
being given. If two or more mild shocks arc received by the
vehicle within a finite time period, such as 7 seconds, the
system will produce 2 full alarm whereas if the mild shocks
are repeated on a sequence longer in time than 7 seconds, a
second and repeated “wam-away™ alarm will be produced
again.

The prior art has not yet appreciated these features and
wauld continue to geuerate repeated “wam-away” alarms. [n
fact, in some cases the energy dispensed in the “warn-away”
alarm is of sufficient magnitude 1o generate a low-threat
level input that tniggers another “wam-away” 2am so that
the system coatinuies 1o cycle “warn-away' alarms ezch
induced by the preceding alarm.

Further, the invention herein contains the unique property
of ignaring the first few milliscconds of signal produced by
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the sensor. A physical shock lasts far longer and the energy
level of the residual signal is sufficient to pass through an
integralor (o a comparator to déterming the relative strengths
of the snocks. The signals produced by RF bursts, EMF
bursts and the like do not last beyond that period because
there is no physical movement imparted 1o the magnet; the
energy bursts only interacted with the induction coil.
Accordingly, those signals produced by non-physical excite-
meat of the induction coil and that do not subside to its zero
value before reappearing will not be allowed 1o procesd
through the rest of the analyzing circuit and thus will not
cause an alarm to be produced.

To overcome the problem of repeazed sirens during peri-
ods of exteaded sensor input, such as in the train passing
examgle, or even when 4 truck ar ather heavy vehicle passes
a parked car, means are provided to prevent repeated alarms
as long as the initia} input remains within a given inténsity
for an extended time. For instance, as long as the intensity
level of the input signal remains rather canstant following
cessation of the full alarm signal, the circuit will not process
another sensor input. This means tha the prolonged moton
of the train or sensar input from a slow moving truck passing
a car will not cause the alarm to sound again. This feamre
dlso prevents continuous diarm eurputs in those cases when
the input causes the input sensor to go into unabated
oscillation. This input may be mechanical in nature (the train
example} or from electrical disturbances.

In a second embodiment of this invention, the circuit is
designed such that fewer wires need be used o attach the
sensor 10 the alarm giving rise to a savings in material and
reduction in installation time and training.

‘The prior art has recognized some of these problems,
however, to date there has been little success achieved in
solving them. In the pawent to Hwang, (U.S. Pat. No.
5,084,967) a “motion delector” is allegedly connected t0 a
pair of signal amplifier circuits that, upon receipt of a lang
signal or a series of short pulses from the detector, will
sound a “full” zlarm whereas, upon receipl of a shorier puise
signals, will sound a “pre-entry warning”, lesser in severity
than the “full" alarm. However, close examination of this
patent discloses that the “detector” is merely a switch that is
purely time-dependent so that the signal must be either of
loag duration or short duration to actuate the circuit. While
in the block diagram shown in the patent there is a call for
a “signat amplifier circuit", the schematic shows merely the
use of components that are arranged 25 2 switch to wm on
and off a transistor to let the detected signal pass on 10 the
alarm warning device. Thus, there is no comparison of the
“level of imensity” of the signal but mercly the “duration”
of the signal notwithstanding its intensity. This is not an
accurate assessraent of a threar sigral and does not detect
between “inlensities” nor between physical and non-physi-
cal inputs and therefore is lacking. In addition, the output
signal from this prior art device goes directly to the signal-
ling device {siren) whereas the instant invendon interposes
another device, the alarm control module, that determines
what type of alarm is © be generated.

Accordingly, the main object of this inveation is 2 method
and apparatus for use on an electronically secured vehicle
what responds differenty to different iotensities of shock
received by the vehicle. Other objects of the inventioa
include a methed and spparaius that has at least two levels
of intensity determination, one for a relatvely light shock
received Dy the vehicle to producc a pulse that may be used
to rigger a warning of a stronger alarm should the shock rot
e discominued and A separate puise that may be uvsed to
trigger a stronger, louder alarm for noo-discantinued light

EXHIBIT B PAGE 5



Case 3:00-cv-01372-JM-POR Document 1 Filed 07/10/00 Page 62 of 111

3,532,670

5

shocks and stronger shocks; a method and apparatus for
producing & puise that may be used 1o trigger a wam-away
audible alarm that may be repeatedly sounded 10 signify the
vehiclz s under electronic security while not producing a
puise that may trgger the loudest alarm so as to minimize
the disturbance to those nearby in the event of a non-
threatening shock received by the vehicle; 2 method and
epparamys that maintains readiness tc produce a pulse that
may be used lo trigger an audible alarm even while a
wam-away alarm message is being used; a method and
apparatus for detecting a signal produced by a non-physical
assguit on the vehicle, such as oy a burst of RF energy or
EMF energy, and for removing it from further interaction in
the system circoitry; a method and apparams that provides
full wave rectification of the induced signa} in the induction
coil to provide a more accurate analysis of the induced signal
regardless whether the magpet icitially moves away from
the coil or toward it; an apparatus that may be retrofitted inlo
cxisting vehicles 25 well as included as original equipment
on new vehicles; 2nd, an appararus that wiil automatically
rearm upon the completion of a measured length of the
wam-away or the security-threatening alarm. These and
other objects of the invention may be obiained by reading
the following specification along with the drawings that are
appended bereto. The protection sought by the inventor may
be gleaned from 2 fair reading of the claimy that conclude
this specification.

DESTRIPTION OF THE DRAWINGS

FIG. 1 is a schematic dizgram of the apparatus using the
method that provides the features of this inventhon;

FIG. 2 is a flow diagram illustrating the operation of the
apparatus generally depicted in FIG. 1;

FIG. 3 is a schematic diagram of an alternate embodiment
of the apparatus showing less wiring needed to accomplish
the same functions as shown in FIG. 1;

FIG. 4 is 2 flow diagram of & porton of that shown in FIG.
2

FIG. §is a schematic diagram of an altemate embodiment

of the bilateral switch wiring shown in FIG. 1; and,

FIG, b is a schemalic diagram of ag allemate ¢mbodiment
of the bilawral switch wiring shown in FIG, 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The novel method of this inventden for indicating the
threar level of an incoming shock to an electromcally
secured structure, such s a vehicle comprises, the staps of
sensing a shock delivered to the vehicle, generating an
electric signal the strength of which is proportional to the
intensity of the shock, ignering the first pormion of the signal
50 as (o remove from further consideration those shocks that
are non-physical, analyzing the remaining signal o deter-
mine if it 15 of a low, generally non-threatening inteasity or
a higher, generally security-threatening intensity, and pro-
ducing either a first pulse that triggers z low intensity “warn
away” alarm, or separate first and second pulses, represent-
ing a signal containing hoth the low intensity and higher
intensity components. thar trigger both a Jow and a high
intensity alarms. The step of generating an electric signal
includes generatng an altemating current signal whose
amplirude and length is proportional 1o the intensity of the
physical shock FIG. 1 shows the apparatus of this invention.
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In FIG. 1 the solid lines between compenents refer to
conductors and wiil aot be individually nurabered except
where necessary. Where conductors cross and the intersec-
tion is marked with a dot or peried, it i3 2 junctdon; where
one conductor crosses anather and the intersection has no
dot or period, there is oo junction. As shown in F1G. 1, an
input voltags, generally in the range of from about six w0
about eighteen valts (d.c.), is inputted from a battery {not
shown), such as a car battery or other source of direct
current, to an input terminal 1. The current is regulated by
a reverse flow prowecrion dinde 3, a surge limiting resistor §,
an aver-voltage protection Zener diode 7 and a filter capaci-
tor 9 to produce a steady Bow of direct curreat. The groumd
return epters ar input terminal 11,

The step of sensing a mechanical shock delivered to the
vefcle is performed by a semsor 12 comprising a permanent
magnet 13, about which a continucus magnetic field exists,
and is suspended io a conoventiopal elasti¢c mount (not
shown), such as between a pair of rubber bands anchored to
a pair of spaced-apart posts (not shown) that rest on a solid
base, such as the security sensor housing (not shown).
Magnet 13 will detect 2 incoming shock and begin to vibrate
back and forth in the mount in proportion to the intensity of
the shock. That is to say, for light or low intensity shocks,
magoet 13 will vibrate only a sma)] amount and the vibra-
tions will soon anenuare, while for higher intensity shocks,
the vibration will be greater and last longer.

Nearby is fixedly positioned an jnducrion pickup coil 15,
The step of generating an electric signal, the strength of
which is proportional to the intensity of the shock, is
performed by the variation of the magnede field from the
vibrations magnet 13 inducing an alternating current in 2
coil 15 that produces an alteroating veltage or signal.

The step of analyzing the signal o determine if itis of a
lew ar high intensity inciudes the first step of passing the
signal through a switching capacitor amplifier 19 10 provide
full wave rectification. ie., the negative poruons of the
signal arc converted to positive portions. According, the
cutput of amplifier 19 is always positive and will give an
approximately equal ourput oo matter the direction of the
impact (o the vehicle so as to iron out the diffculties herein
before extubited when the impacr to the vehicle causes
magnet 13 (o initially move away from coil 15. The gain of
amplifier 191s fixed at a predetermined value. Poentometer
23 is used w adjust the level of the input from seoser 12.

An analog bilaweral swiich 101 is provided. It is opened a
few, i.e. 5 milliseconds of each pualse string, as will be
hereinafter more fully set forth, in order to cut off the first
portion of the signal output from amplifier 19. This cut off
i$ to prevent extraneous, nonphysical energy surges, such as
from EMF fieids, as bereinbefore described, from tripping
the alarm.

Shutting off switch 101 is accomplished by use of an
inverting comparator 111 and its associated circuitry. Resis-
tors 105 and 107 establist a reference voltage for comparz-
wr 111, Resisior 103 and capacitor 109 filter ow high
frequency wansients on the input to comparator 111, As 2
signal jnpuned to comparaior 111 goes high, the output goes
low and is coupled through a diede 113 and 2 capacitor 115
to switch 101. By adjusting the capacitance of capacitor 115,
2 delay, such as 3 milliseconds is required o charge capaci-
tar 118 in order to wum on bitateral switch 101. Resistor 117
is provided as the discharge resistor for capacitor 115 and its
value is chosen so thal capacitor 115 will not discharge for
several hundred milliseconds 5o as not to interrapt the signal
pulse string. The discharge ime of capacitor 115 is such that
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anly the first few milliseconds of any pulse string is allowed
to be coupled through capacitor 118 and diode 113 to shut off
analog bilateral switch 101.

The next step, afier passing the amplifted signal through
swilch 101 is 1o input this amplified signal simultaneously to
wwo separate and independent voltage integrators, 29 and 31,
shown within dotted line perimeters, that are paralleled from
the cutput of amplifier 19, Integrator 29 comprises a resistor
33 and a capacitor 35 while integrator 31 comprises a
resistor 37 and a capacitor 39. The ratio of sensitivity of
integrators 29 and 31 is adjusted, by varying the resistance
aof registors 33 and 37 and varying the cepacitance of
capacitors 35 and 39 to the order of approximately 5:1 so
that integrator 29 is approximately five times as sensitive as
integrator 31. This ratio can be varied outside of 5:1 under

0
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centain circumstances such as where the vehicle is ynusually

{arge.

‘The next step is 10 send the output of integrators 2% and
31 to a pair of separate voltage comparators/pulse generarors
41 and 43 that are equally referenced from joput terminal 1,
The reference for voltage comparator 41 is established by
resistors 45 and 47 and & diode 49 while the reference for
voltage comparator 43 is established by resistors 51 and 53
and a diode 55, Another pair of diodes 57 and 59 are used
10 lateh the respective voltage corparators 41 and 43 when
their respective input signals exceed the comparater refer-
ence voltages.

The next step in this novel method is for the pulse
generator portion of comparators/generators 41 and 43 to
outpul either a first pulse from generator 41 representing a
low intensity signal or separate first and second pulses from
toth generators 41 and 43 representing a signal contaimng
& low imensity and z high intensity component. This is
performed when voltage comparator 41 or 43 ig latched
through either diode 57 or diode 59 when the incoming
signal from integrators 29 or 31 exceeds the reference
vollage thereto. Once lawched, the respective comparator
produces an output pulse timed by resistor 45 and capacitor
§1 with respect 0 comparator/pulse generator 41 or by
resistor 51 and a capacitor 63 with respect to comparator/
pulse generator 43 to one of two drive wansistors 65 and 71.

Qutput drive transistor 65 receives the cutput pulse from
voltage comparator/pulsc generator 41 through a resistor 67
and an indicating light emitting diode 69 for the duration of
the pulse from generator 41. The other output drive transis-
tor 71 receives the output puise from voltage comparator/
puise generator 43 through a resistor 73 and an indicating
light emiming diode 75 for the duration of the pulse from
generator 43 Resistors 77 and 79 are cwrent Lmiting
resistors 1@ protect transistors 65 and 71 respectively. The
outpurs are enabled by a ground placed on terminal 81
thraugh a diode 83. The outputs are fed respectively to
terminal 85 10 connect (0 a warm-away alarm cirouit (not
shown), and 1o terminal 87, to connect (o the full alert alarm
circuit (not shown), The output pulse for the wam-away
alarm, from (erminal 85, may be set at oue length, such as
200 milliseconds, and the output pulse for the full alarm
from terminal 87 may be set at a different length, such as
approximerely i full second.

The negative 5 millisecond pulse from comparator 111 is
inverted by inverter 123, This pulse resets and bolds in reset
for the § millisecand period the *D flip-fop” 128, The *Q"
cutput of 125 is connected to the {oputs of "AND-GATES"
zates 151 and 168, causes the outpurs of 151 and 165 to go
low. The low signals at the cutputs of 151 and 165 opens
normally closed analog bilateral switches 127 and 129. This
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prevents any cutput from pulse generators 41 and 43 from
being coupied to output transistors 65 and 71.

After the end of the 5 millisecond reset pulse, the “Q"
output at flip-flop 125 {s set high by a ciock signal created
by comparator 111. This clock pulse is inverted by invener
121 to present the proper input to the 125 clock input The
sensor outputs 85 and 87 are now enabled for the duration
of the output pulse(s) creawed by puise generators 41 and 43,

Ourput bypass timers 143 and 137 are triggered and reset
from the trailing edge (negarive going edge) of the outpw
pulses from pulse generates 41 and 43 respectively. The
autput of full alarm pulse generator 43 is applied to tmer
157 via AND-GATE 173. When any input of an And gaie
goes low, iU's ouput goes low. All inputs of an AND-GATE
must be high to get a aigh at it's output These triggers arz
coupled to the inputs of the timers by coupling capacitcrs
141 and 155 respectively. Resistors 139 and 153 are pull-up
resistors on the trigger input of their respective Hmers.
Resistor 145 and capaciior 149 conwol the ume that the
“wam-away" output is disabled. Rssistor 159 and capacitor
163 control the time that the “alarm” ourput is disabled.
When the timers are tiggered/raset, the timing capaciors
149 and 163 are discharged, the outputs go high, and the
timing cycle is staried. The cutputs will go low at the end of
the rirging cycle,

The high ourput from wamaway bypass timer 143 is
inverted by inverter 147 and applied to AND-GATE 151,
The low at the input of 151 causes the output of 151 to go
low opening bilaterai switch 127. This interrupts any output
from pulse generator 4] and disahies the warnaway output
drive to output transistor 65, All wamaway ouipuls are
therefare disahled znytime that warnaway bypass timer 143
is running. Al repetitive triggers that occur ipside the oming
window are bypassed (disabled} on the wamaway output
until the warnaway bypass imer expires (approximately 4
second). While Lhe timer is ruaning, if the oulput at pulsc
generator 41 goes tow (outpul pulse expires), the timing
capacitor is discharged, and the timer is restarted with a full
charging cycle duration o mun.

Full alarm bypass umer 157, upon receiving a negative
pulse from the trailing edge of the output puise from pulse
generaar 43 via AND-GATE 173, works identcal to the
warmaway bypass tmer 143. The high ourput from 157 is
inverted by inverter 161 and applied 1o AND-GATES 151
and 165. The low at the inputs of 151 and 165 causcs e
outputs of 151 and 165 1o go low. This Jow output in rum is
applied to the contral input of Wilateral switches 127 and
129. Both output drives are inerrupted, disabliog both
autputs (wamaway and full alarm) for the duration of the (ull
alarm output bypass tmer 157 (several seconds).

The full alarm bypass droer 157 is also used as a power
up reset tirngr, At power on capacitor 171 is fully discharged,
appiying 2 low at the input of AND-GATE 173. Capacitor
171 s slowly charged through bias resistor 165 removing the
low input from AND-GATE 173, The output of 173 is low
during this charging period triggering fill alarm bypass
timer 157. Therefore, at power up, both outputs are disabled
for several secands until timer 157 times out.

FIG. 2 shows the flow of the induced signal and produced
pulse through the circuit of FIG. 1. FIG. 4 is a low diagram
of a portion of FIG. 2. The magnet 13 and coil 15 compo-
nents pick up the incoming shock and generate a sigual the
strength of which is proportionai to the intensity of the
shock, Amplifier 19 provides full wave recification and
amplification of the signal for presentment through swilch
101 to integrators 29 and 31 in paralle] for integration of the
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tatal vatue of the pulse trajn less the first part thereof cur off
by switch 101. The respective sensitivities of integraiors 29
and 31 help to differentiate between 2 light sheck that i all
probability is non-threatening in nature and a beavier shock
that represents a poténtial intrusion into the vehicle, The
separate voltage comparators/outpwt pulse generators 41 and
43 complete the differentiation and output 2 pulsz to the
ourput indicator and driver that results in one or both alarms
being activated.

Amplifier 19, referenced by voltage from the car bapery,
will amplify all shocks received by the vehicle. Integrators
29 and 31 will ignere any signal whose peak-lo-peak voltage
is equal to-or [ess than the amplifier reference voluage.
Hence, very light shocks, although felt by magnet 13 and
coil 15, will not produce a signal or sigzals sufficient w be
activated by voltage comparators/output pulse generators 41
and 43 to laich the respective unit and produce a pulse o be
sent on o output drive trapsistors 65 and 71.

Upon receipt of a light shock, above the reference level of
amplifier 19, the circuit will operate to activate voltage
comparater 41, latch it, and produce a pulse that will activate
the warp-away alarm trigger cutput (oot shown) through
terminal 85. While this is going on, the circuit remains fully
prepared td receive and process other shocks. Should a
heavy shock be received while the wam-away alarm is
given, the secudty breached alarm iigger output, will be
tripped through terminal 87 and both alarms cutput will be
wripped o go off simultaneously. In alf cases, both alarm
trigger outputs are tripped go off when a severe shock is
received while only the warn-away alarm rigger cutput is
tripped when 2 lighter shock is recejved.

FIG. 3 shows an alternate embodiment of the inventon.
By changing the tming of the full alanm pulse generatcr, to
say 5 dmes the normal 200 milliseconds, allows for a
considerable reduction in the output circuitry. This would
also reduce the installaton time of the sensor. With a 200
millisecond wamaway outiput pulse and one second full
ajarm pulse, these pulses can be outpuned on the same wire
for applying to ang such input of the alarm control module.

Te achieve a longer duty cycle for a full intensity alarm,
full; alarm ourpus pulse generator 43timing capacitor 43 is
changed to 5 times it's normal value. The full alarm output
pulse tme is therefore increased by a factor of 5.

The outputs from output pulse generators 41 and 43 are
then applied 1o the commen output indicating LED §9 and
output drive transistor 65. This is accomplished via gutput
drive current limiting resistors 67 and 73 and analog bilai-
eral swirches 127 and 129 connecring to a commea conduc-
tor before reaching LED 69. Therefore the LED! will indicate

warnaway output with a short 200 millisecond light output

pulse and full alarm ourput with 2 longer one second light
output pulse. The output znsister 65 will be conducting
applying a ground or near ground potentia) to the collector
for 200 mililiseconds for warnaway and for one second for
full alarm.

This inventon also carries the capability to drive the
venicle's elecronic secarity system’s audible or visual
warning devices directly or indirecely by use of an extemal
canuol relay. Since the wam-away output pulses are short
{approximately ¥io of a second) and could be enabled by the
vehicle’s elecrronic security sysiem, this would grearly
seduce the annoyance created by an alarm System's full
alarm. The output drivers have the capability o drive output
control circuits a5 long as a ground is applied to output
cantro! terminal Bl These output pulses would be fed
through output terminals BS and 87 to directly or indirectly
drive warning devices.
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Although this ipvention is written in respect to a shock
sensor, it is not limited to the same. The input to the
protected vehicle could be sensed by any of (ue following
detectors: shock, motion, shock/motion, audio discrimina-
tor, field disturbance, or other detector(s) wath the proper
{nput circuitry.

FIG. 5 represents a modification to the preferred embodi-
ment shown in FIG. 1 and shows the cutput of the 5
millisecand tmer 131 to invert the sigral, by inverar 123,
ang feeding the output signai w two normally open, bilatzral
switches 100 and 102. The sigoal closes switches 100 and
102 for the § millisecond period. This also keeps integrator
capacitors 35 and 39 shorted out for the § millisecond time
period This represznts another method of harndling the
signal,

FIG. 6 represents 3 modification 10 the ather preferred
embodiment shown in FIG, 3 and also shows (he output of
the 5 millisecond timer 131 to inven the signal, by lnverter
123, and feeding the ouipat signal to twe normally open,
bilateral switches 104 and 102. The signal closes switches
100 and 102 for the 5 millisecond period. This also keeps
integrator capacitors 35 and 39 shorned out for the 5 milli-
second time peried. This represents another method of
handling the signal.

Also this unit is described as a 2-stage semsor, but the
invention is oot limited to 2 stages and may be employed
with threz (3} or more stages. The output pulses may vary in
lengths such as 200 milliseconds for the “warnaway” and
approximately one full second for the full alarm output. This
will allow alarms with the capability o distinguish between
“warnaway” and full alarm using one inpot This will
eliminate ane drive transistor and one wire,

While the invention has been described by reference to 2
particutar embodiment thereal, Lhose skilled in the art will
be able w make various modifications to ihe described
embodiment of the invention without departing from the oue
spirit and scope thereof. it is intended that all combinaticns
of elements and steps which perform substandally the same
function in substantially the same way 1o achieve the same
results are within the scope af this invendon.

What is claimed is:

1. A method of indicating a threar level of an incoaing
shock to an clectronically secured vehicle comprising the
steps of:

a) sensing a shock delivered to the vehicle:

b) generating a signal having strength proportional o the

intensity of said shock,

c} analyzing said signal to determine if it has a low,
generally non-threatening intensity or a bigher, gener-
ally security-threatening intensity; and

d) producing either a first pulse, representing that said
sigpal has gnly said low intensity, or separately pro-
ducing said first pulse and a second pulse, representing
that said signal has both said jow inteasity and said
higher intensity.

2. The method of claim 1 wherein the step of generating
said signal includes the step of generating 2n altermaling
current signal having an amplitude proportional to said
intensity of said shock.

3. The method of claim 1 wherein the step of analvzing
said sigoal includes the steps of:

a) amplifying said signal 1o produce an amplifed signal;

b} impressing said amplified signal simultaneously to at
least two separate integrators of different sensitivity to
produce inmegraied sigoals; and
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t) activaring a pulse generator specific to each of said
integrated signals, if the associated integrated signai
reaches 3 predetermined level.

4. The method of claim 1 wherein the step of analyzing

said shock signal includes the steps of:

a) amplifying said signal o produce an amplified signal;

b} impressing said amplified signal simuitaneously 1o a
least two separate integrators of different sensitivity to
produce integrated signals,

c) impressing said integrated signals simultaneously to at
least two separate comparators of different sensitivity
to produce a first comparator signal, if said integraced
signals reach a first predetermined level, indicating said
non-threatening intensity signal or a tecond comparage
signal, if said integrated signals reach & second, higher
predetermined level, indicating said higher threatening
intensity signal; and

d) activating a pulse generator specific 10 said first and
said second comparater signals.

§. The method of claim 1 wherein the step of analyzing

said shock signal includes the steps of:

a) amplifying said signal to produce an amplified signal;

b) impressing said amplified signal simulianeously to at
least two separale integracors/comparators, each said
integrator/comparator having different sensitivity; and

¢} activating a pulse generator (o produce said first and
said second pulses specific 1o each signal integrated and
compared if that signal reaches an associated pradeter-
mined level.

6. The method of claim 1 wherein said step of analyzing

said signal includes the steps of:

a) amplifying said signal to produce an amplified signal;

b) impressintg said amplified sigral simultaneously 1o at
least two separats integrators of different sensitivity, to
produce imegrated amplified signals;

¢) impressing said separate integrated, amplified signals
to at Jeast two signal comparators, one in series with
each said integrator having difersat sensitivity to pro-
vide a first comparator signal indicating said non-
threatsning intensity signal or a second comparator
signal indicating said higher threatening intentity sig-
nal; and

d) activaiing a pulse generator specific to each said
comparator signal if said integrated, amplified signal
reaches an associated predetermined level,

7. The method of ¢laim 1 including the additional step of
ignoring the first few milliseconds of said signal produced
by a shack sensing device to eliminate spurious, noaphysical
signals produced by random EMF energy felds interacting
with said shock sensing device.

8. The method of claim 1 wherein the step of providing
either said Srst pulse or said second pulse includes sending
said pulses over 4 single conductor to an alarm control.

9. The method of claim 1 including the additonal step of
{gnoring any signal produced by nonphysical energy.

10. The method of claim 9 wherein said nonphysical
energy includes an EMF field.

11, The methed of claim 1 wherein the step of analyzing
said signal includes the additional steps of amplifying and
rectifying the full wave of said signal so that said output
represents all values of said signal, is solely positive, and
reduces the differential in the positive and negative aspects
of said signal that are produced when a magnet swings awzay
from an inductor coil before swinging toward said coil,

12. The methed of claim 1 wherein said second pulse has
a pulse-width greater than a pulse-width of said first pulse.
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13, An eleconic vehicle security system for indicaticg a
threar {evel of an incoming shock w0 an elecronicaily
securad vehicle comprising:

a) means for sensing a shock delivered to the vehicle:

b) means for generating a signal having strength propor-

tondl to the intensity of said shack;

¢) meaqs for analyzng said signal to determing if it has a

.ow, generally non-threatening intensity or a higher,
generally secunity-threatening intensity; and

d) means for providing either a first pulse representng

that said signal has only said low intensity or separataly
providing said first and a second pulse, representing
thar said signal has both said low intensity and said
higher intensity signal.

14, The zlecwonic vehicle security systzm of claim 13
further including means for ignoring the first few millisec-
onds of said signal produced by said shock sensor (o
eliminate spurious, nonphysical signals produced by random
EMF energy fields interacting with a shock sensing device.

15. The electropic vehicle security system of claim 13
further including means for sending said first and second
pulses over a single conductor ta an alarm control.

16, The system of claim 13 whersin said means for
sensing a shock delivered to said vehicle includes a perma-
nenr magnet, having a magretc fisld thereabour, suspended
in an elastic mount on said vehicle for vibrating in said
mount {n response (o said shock.

17. The system of claim 16 further including an induction
coil fixedly mounted near said magnet for receiving a

_vibrating magnetic field therein to produce an induced

aiternaring current and voltage therein.

18. Tte system of claim 17 further including a capacitor
through which said indured alternating current and said
voltage are passed to remove direct current and voltage
therefrom.

19. The system of claim 17 wherein said means far
analyzirg said signal includes:

a) a signal amplifier, having an output therzin, for receiv-
ing said induced alternaring current and voltage from
said {nduction cail and providing an amplified signal
thereof, and

b) first and second voitage integrators connected to said
amplifier oucput, said frst integrator having a high
sensitivity for responding to said noa-threateniag inten-
sity signal and said second iptegrator having a lower
sensitivity for responding to said higher intensity sig-
nal. said imtegrators simultaneously receiving said
amplified signal from said amplifier,

20. The system of claim 19 wherein said means for
providiog either said first pulse or said separate firsi and
second pulses include a pair of voltage comparators/onLput-
pulsc-generators, one coanected to each said voltage inie-
grator for comparing integrated voltages produced from
each said integrator and providing said first pulse represent-
ing said low intensity sigoal [Tom said high scasitivity
integrator and providing both said first and said separate
second pulse representing said low intensity signal from said
high sensitivity itegrator and said high intensity signal from
said low sensitivity integrator.

21. The systern of claim 17 wherein said means for
analyzing said signal {nctudes:

a) a signal amplifier, having an outpur thereiz, for receiv-
ing said induced alternating current and voltage from
szid induction coil and providing an amplified signal
thereof; and

b} first and second voltage comparators connected 10 said
arnplifier ourpur, said first comparator haviog 4 high
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sensitivity for responding to said pon-threatening inten-
sity signal and said second comparator having a lower
sensidvity for responding to said higher inmensity sig-
nal, said integrators simultaneously receiving said
amplified signal.

22, The system of claim 17 wherein sald means for
analyzing said signal includes:

a) a signal amplifier, having an output therein, for receiv-
ing said induced altermating current and voltage from
said induction coil and providing an ampiified signal
thereof; and

b) first and second voltage inwgrators and comparators
connected to said amplifier output, said Grst istegrator
and comparator Baving a high sensitivity for respoed-
ing to said noo-threatening intensity signal and said
second integrator and comparator having a lower sen-
gitivity for responding to said higher intensity sigaal,
szid integrators and comparators  simmultaneously
receiving said amplifisd signal from said amplifier,

23. The elactronic vehicle security system of claim 13
further including meaps for ignoring any signal produced by
nonphysical energy.

24, The electronic vehicle security system for indicating
the threar leve! of an incoming sbock to an electronically
secured vehicle of elaim 23 wherein said nonphysical energy
includes an E F field,

25. The electronic vehicle security system of claim 13
wherein said second pulse has a pulse-width greater than a
pulse-width of said first puise.

26. A method of blocking spurious signals produced by a
shock sensor in a motor vehicle and-theft system from
interaction between extraneous bursts of RF energy and a
sensor induction coil, comprising the steps of:

2) amplifying a signal produced by a shock sensor 1o
produce an amplified sigoal;

b} inputting said ammplifed signal t0 a comparator and
comparing an cutput signa of said invertor/comparator
agaipst a known seference; and

c) outputting said amplified signai 10 an analog bilateral
switch through a capacitor so that the charging of said
capacitor will open said switch a few milliseconds o
deiete the front end of said amplified sigsal and remove
it from further consideration.

27. The mettiod of claim 26 wherein the step of ampii-
fying said signal includes the additional steps of amplifying
and rectifying 2 full wave of said signal so that said
amplified signal represents all values of said signal, is solely
positive, and reduces the differtntial of the positive and
negalive zspects of said signal that are produced when a
magnet swings away from an inducior coil befare swinging
toward said coil.

28. A method of indicating the threat level of an incoming
shock (o an electronically secured vehicle including a mag-
net and an induction ¢oil arranged as part of a shock sensor
comprising the sieps of:

a) seasing a shock delivered 1o the vehicle including the
step of geoerating an alternaung current signal having
amplitude proportional t the inrensity of said shock;

b) analyzing said signal to determine if it is of a low,
generally non-threatening intensity or a higher, gener-
ally security-threatening intensity, including the sieps
of:

i) rectifying and amplifying said signal;

ii) impressing said rectified. amplified signal simulta-
neously to at least iwo separate integrators of differ-
e=at seasitvity;

[}
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i} {mpressing said separale integrated, amplified sig-
nals to at least two signal comparaiors of different
sensitivify, one 1n series with each said integrator;
and

iv) activarng a pulse generzlor responsive 1o an output
of each signal comparator; and

¢) providing either a first pulse representing a low intep-
sity signal, or separaie first and second pulses repre-
senting said signal coataining both low intensity and
higher intensity components.

29. The method of claim 28 including the additional step
of ignoring the first few milliseconds of said signal to
¢liminate apurious signals produced by random EMF energy
fields interacting with said shock sensor.

3. The method of claim 28 wherein the step of providing
either said first pulse or said second pulse includes sending
said pulses aver 2 singie conductor ta an alarm control.

31. The method of claim 28 including the addilional step
of {gnoring nonphysical signals interacting with the shock
sensing device.

32. The method of claim 31 wherein said nonphysical
signals inciude EMF eoergy fields.

33. The method of ¢laim 28 wherein said second pulse has
2 pulse-width greater than & pulse-width of said first pulse.

34, An electronic vehicle sensor for indicating the threat
level of ao incoming shock to an electronically secured
vehicle comprising:

) means for sensing 4 shock delivered to & vehicle
including 2 permanent magnet, having a maguetic field
thereaboct, suspended in an elastic mount on said
vehicle for vibrating in said mount in response {0 said
shock;

b) means for generating a signal the strength of which is
proportional to the ineensity of said shock including an
induction coil fixedly mounted near said magnet for
receiving a vibrating rnagoetic field therein 10 produce
an induced ajternating current and voitage thersin;

¢) a capacitor through which said induced alernating
current and voliage are passed to remove direct current
and voltage therefrom;

d) means for analyzing said signal to determine if itis a
low, geoerally non-threatening iniensity or 8 higher,
generally security-threatening incensity including:

i) a signal amplifier for receiving said induced alter-
nating cwrTent and voltage from said induction coil;
and

ii} a pair of voltage integrators connected to an oulput
of said amplifier which produces an amplified signal,
one said integraror having a high.sensitivity for
respording 10 said amplified signal conaiting onty
low intensity components &nd the other said integra-
tor having a lower sensitivity for responding w0 said
amplified signal containing higher intensity compo-
nexts, said integrators simultaneously receiving said
amplified signal from said amplifier; and

¢} means for producing either separale first and second
pulses representing said signal containing both said low
intensity and said higher intensity component, or said
first pulse representing said low intensity signal,
including a pair of voltage comparators/output pulse
generators, one connected to 2ach said veltage integra-
tor for comparing outpws produced from each said
integrator and producing said first pulse representing
said low intensity signal from said high semsitivity
integrator and providing both said first and said sepe-
rate second pulse from both said gensrators represent-
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ing said low intensity signal from said high sensitivity
integrator and a high intensity signal from said low
sensitivity integrator,
35. The method of claim 34 wherein said second pulse has
a pulse-width greatar than a pulse-width of said first pulse,

36. A method of blackiag spurious signals produced in a
motor vehicle anti-theft system from interactios between
extraneocus bursts ¢f EMF or RF energy and a sensor
induction coil, comprising the steps of:

a) amplifying signals produced by a skock sensor inglud-
ing amplifying a full wave of said signal providing an
amplified signa] and rectifying said amplified signal so
that said amplified signal represeats all values of said
signal, is salely positive, and reduces the differential in
the positive and negative aspects of said signal thas are
produced when a magnet swings away from an inductor
coil before swinging toward said coil;

b) sutputting said arnplified signal to an analog bilazeral
switch through a capacitor so that charging said capaci-
tor will open said switch for a predetermined period of
time to delete a front end of said amplified signal as it
passes therethrough and remove said front end from
further consideration; and

¢) inputtiag said amplified signal 10 a comparator and
comparing (t against a known value.

0

i5

0
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37. The method of claim 36 wherein said predetermined
pericd of time i about 5 milliseconds.

38. A method of blocking spurious signals produced by a
shock sensor in 2 motor vehitle anu-theft sysiem from
interaction hetween extraneous bursts of RF energy and a
sensar induction cofl, comprising the steps of;

a) amplifying signals produced by a shock sensor to

produce an amplified signal; ,

b) inputting said amplified signal to a comparator and

comparing it against 2 known reference;

(c) ignoring said signal produced by said shock seasor for

2 predetermined period of time to eliminate spurious,
noaphysical signals produced by random energy inter-
acting with a shock sensing device and removing it
from further consideration

39. The method of claim 38 wherein the step of ignoring
said signal fncludes outputting said sigmal to an anaiog
bilateral switch through a capacitor so that the charging of
said capacitor will open said switch a few milliseconds to
delete the front end of said signal and remove it from further
consideration. -

40. The method of blocking spurious signals produced by
a shock sensor 10 2 motor vehicle anti-theft svstem of claim
38 wherein said conphysical signal includes an EMF Feld.

x = * = L3
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ADVANCED METHOD OF INDICATING
INCOMING THREAT LEVEL TO AN
ELECTRONICALLY SECURED VEHICLE
AND AFPARATUS THEREFOR

RELATION TO OTHER PATENT
APFLICATIONS

This patent application is & continuation-in-part {C-I-P) of
patent application Ser. No. 08/433 819 filed May 4, 1995,
entitled “Method Of Indicating The Threat Level Of An
Incoming Shock To An Electronically Secured Vehicle and
Apparatus Therefor.," now abandoned; which is a
continyagon-in-part (C-I-P} of patept application Ser No.
08/112.940 filed Ang. 30, 1993, entitled “Method Of Indi-
cating The Threat Level Of An Incoming Shock To An
Hectronically Secured Vehicle and Apparatus Thegrefor,”
now U.§. Pat. No. 5.532.670; which is a continuation-in-part
(C-I-P) of patent epplication Ser. No. 07/886,871 filed May
22, 1992, entitled “Method Of Indicating The Threat Lavel
Of An Incoming Shock To An Electronically Secured
Vehicle and Apparatus Therefor.,” now abandoped. This
patent applicarion is also a coatinnation-in-part (C-I-F) of
patent application Sez. No. 07/945,667 filed Sep. 16, 1992,
sotided “Advanced Automotive Automation And Security
System.” now U.S. Pat No. 5,534,845 Aforernentioned U.S.
Pat Nos, 5,532,670 and 5.534.845 as well as applications
Ser. Nos. 07/885,871 and (8/433,819 are hereby incorpo-
rated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention pertains to the field of electronic security
systems that detect unwantad intrusions into secured areas
and sound an audible alarm in response thereto. More
particularly, the invention pertains to a method of differeq-
tiating between a high degree of intrusion o threat such as
a shock or a low intensity degree of intrusion ar insubstantial
threat, received by the protected structure or object. and
executing an appropriate alamm as well as preventing
nonphysical, random energy inpats from tripping the secu-
rity alamm.

2. Description of the Prior Art

Elsctronic security systams have been used for soms
years and their popularity increases as the pational qime
rate cogtines to climb. Mast such systerns, espedially those
used for protection of automobiles, inclnde a controller, 2
series of intrusion sensors for detecting attempted intrusions
through doars, hood. and windows, an alarrs far activation
upon rectipt of & signal ar signals from the sensers indicat-
ing an atiempred unwanted entry into the vehicle, and a
power source, normally the vehicle battery, o power the
system and sound the alarm. Other compongats are oftcn
included such as antomatic resetting circuits atd shot-down
devices for use when the alarm nesds to be deactivated
These systems may be original equipment on new vehicles
ar remofitted on cxisting vehicles.

The sccurity systems may be effected by 2 osphysical
signals, ar electical surges commonplace in the antomobile
cirouiy, The intended arming and disarming of an alarm
system is usually performed by sending a digitally coded
signal. by 2 hand-held transmitter operated by one or more
push buttons. In addition, other such systems may be armed
by mere passage of time following the driver's act of turning
off the engine and 2xiting the vehicle with the doors and
windows closed and after a short time interval such as thirty
(30) seconds. Thereafter the system may be disammed by 2

b

&0

)

hand-held wansminter or by a delay cirenit that ctivates the
alarm if the svstern is not disarmed by the driver upon entry
into the vehicle. The first type of arming is known as “active
arming” while the Jatter is known as “passive arming”.

Upon detection of an attempted intrusion into the vehicle
by cme of the szasars, the alarm is activated for a period of
time, for instance thirty (30} saconds to oge (1) minute, and
then, if the alagm bas aot been disarmed by the rzmote
transmitter ar by the manipulation of a “%ill" seritch,
mounted interior the vehicle, usually in a hidden area
therein, the alarm response terminates of times-cut and the
security system is once again reset to monitor the sensors
and triggers.

One form of such a sensar is called a “shock” sensor. The
shock senser technology of this invention is discussed in
Applicant’ parent application Ser. No. 08/112.540. However,
a number of cther sensors may be employed within the alagm
system of this invention. This invention inclndes, bt is not
Limited to. the application of shoek sensors, motion seasers,
field disturbance sensors, sound discriminators, ultrasonic
seusors, cuxrent sensors and other sensars which sensc
disturbance or threat applied to or about an area and generate
an clectrical signal in respopse thereto. An incoming threat
to the prowscted area such a vehicls includes threats such as
physical impact, activity in ar about the vehicle, breach of
the vehicle electric system. the sound of breaking ghass, or
other activity results in the sensing of the activity and
generation of an electrical signal which is then interpreted
by the alarm cootoller to generate an alarm respotse.

Certain problems exist with conventional security sys-
tems that render their usage less than desirable under certain
cireumstances. For example, 2 shopping cart ingdvertently
bumped against the vehicle will usually cause a full alarm-
response. While the alarm is certainly necessary to alert the
owner, inadvertant tripping of the alarm is annoying and
could result in either the owner becoming fruswated, and
thezeafter not activating the alarm, or convincing the shop-
per or other car awners that such a Joud. annoying alarm is
10t what they want in their vehicles.

In other situations. certain transient electric fields can
{nvads the circuitry of the alarm system and generate enough
of a signal to trip the alarm evep in the absence of intrusion
to the secared area, When a warn sigoal is generated by the
alarm, it flashes the runping lights which generates electrical
surges or wansients. These wansispts may generate elecmrical
signals which may feed into the alarm circaitry whese they
are amplified and trip full alarm. In other situations, such as
where a ceflular telephone is used about the vechicle, the
initial surge of the wireless transmission signal may be
sufficient to generate an actuation level signal resulting in
the activation of the alarm. Stll further, in isolated cases.
stch as where a palice car parks behind & protected acez and
the officer “keys™ the microphone on his radio. the surge
from his transmitter could interact with the ant-theft system
induction coil and produce a false ajarm,

Stll further, there arc jastances where a diswrbance
continues unabatad after the initfal activation of the alarm
sequence. For instagee, a vehicle parked pext to a wain
station may receive an alanm input generated by a passing
train. The alarm will commence and terminate after runping
its course. yet often the train has not passed completely by
the vehicle. In the prior art, the alarm will sound again
because of the continuons input of cnergy from the train.
This can be of ansoyance to others in the arez.

Crowded parking lats are prime -areas for car theft. In
these cases. dissatisfaction with the anti-theft system may
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cayse the ower {0 cease aming the system thus rendering
the vehicle subject to theft. This condition, if not carrectad,
may cause other vehicle owners to cease purchasing such
security systems for fear of annoying others and thercby
undermine the desirability for 2nd effectiveness of anti-theft
devices.

What is needed to dreumvent the drawbacks heretofore
described is (1) a vehicle secuzity system capable of differ-
entiation between a light, generally noa-threatening intru-
sion event and a stronger, Ustally security-threatening intru-
sion event to the vehicle and output a pulse to the zlarm
circuit appropriate to the degree of intrusion about the
secured area, and (2} 4 vehicle sectmity system that wiil
discriminate betwesn the non-threatening events and block
themn or otherwise divert the signals they produce so that an
alarm is not generated.

SUMMARY OF THE INVENTION

This inveation is & novel method of dezaling with these
problems and discriminating between the degree of threar
from the incoming intrusion sensors. For example, the alarm
system of thit invention generates a mitd audible chirp in the
event one lightly touches a protected vehicle while loading
grocezies in a parking lot. Convexsely, a full alarm response
is generated if the car is towed or 4 crow-bar applied to its
extetior. The low intepsity alarm is cailed a “warn-away"
and is of a serious, but far quicter pature and will gererally
generate the proper message of alam presence to the
intruder without engaging the full alanm, The person indue-
ing the threat is thereby quietly, but convincingly advised by
fwerecarded voice or z series of soft chirps of the limited
intrusion he or she has caused, without activation of ear
picrcing sudible alamm response. Further. the owner zod
ather people are ot disturbed or embarrassed by 2 full alarm
response caused by an innocent individual.

To additicn. this invention includes the oovel feanme of
providing full wave rectification of the output signai from
the seosor and ignoring the first few milliseconds of the
signal produced. Additionally, the prescat invention requires
the signal to drop to its zero (Q) level or referenee voltage
before triggering warning alarm This allows an alarm
condition to be registered only vpon seosing actal intru-
sions on or about the protected area. as compared with
non-physical intrusions generated by EMF or RF fields
about the protected area. These features therefore eliminate
the spurious signals that acz produced by noaphysical threat
conditions.

Most secwrity systems involve only half-wave rectifica-
tion of the induced signal emanadng from the sesor. In the
event the signal geperated by a scasor generates a sigual
‘having positive and negative components the signal and in
the event there is only partial rectification of the signal. The
resulting rectified signal would be of unnaturally low value
and not be an accurate reproduction or indication of the full
intensity or degree of the incoming threat to the protected
area. This practice is consistent with sensors employed to
migger the slarm system. but is unaceeptable to the present
invention which locks at the degree of the intrusion. Thos,
to determine the degree of the intrusion sensed by a seasor,
the present invention analyzes the peak to peak value of the
sensor signals to determine the gue degres of intrusion.

The methiod and apparatus disciosed herein analyzes the
signal produced by various sensors having the capability of
generating 2n electric signal upon sensing an intrusion
event. Depeeding on the strength or value of the sensor
signal. & mild or low intensity degree of inusion generates

0
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4 pulse having & short pulse-width geaerating 2 wam-away
alarm that wil] automaticaily reset itself without raquiring
intervention by the vehicle owner, The same method and
apparatus is capable of geperating a longer pulse-width
puise which generates both a mild. warn-away alarm
response as well as a swonger. full alarm response.

Whea the low threar level “warn-away” pulse is gener-
ated by the alarm system. the alarm system of this ipvention
continaes to mMONitor its sensors and is capable of immediate
activation of 2 full alam upoa sensing a high degree of
inrrusion as reported by one or mere of its sensars, even
while 2 warn-away alarm is being given. If two or more mild
shocks arc received by the vehicle within a finjte time
period. seven (7) seconds for example, the system will
produce a full alarm., whereas if the mild shocks are repeated
oo a sequence longer in time than seven (7) secomds, a
second and repeated “wam-away" alarm will be produced
again.

The prior art alarm system have nor yet appreciated these
feanures and continue w0 generate repeated “warn-away” or
full alarms. In fact. in some cases the energy dispensedin the
“warn-away” alamm is of sufficient magnitude to gencrate a
jow-threar level input that wriggers another “warn-away”
alarm so that the system continues to cycle “wam-away"
alarms eack induced by the preceding alarm.

Further. this invention contains the unique property of
ignoring the first few milliseconds of signal producsd by a
sensor, A real threat condition usually lasts far Jonger thag
the ignored duration and the energy level of the residual
signal is sufficient t0 pass throtgh an integrator to & com-
parator t0 determine the relative degree of the threat. The
signals produced by RF bursts, EMF bursts and other
nou-threatening or hon-physical phenomencn typically do
not last beyond that period and sull cause a threat situztion,
Accordingly, those signais produced by non-physical and/or
gon-threatening phenomenon will be disregarded and will
00t cause the alarm systams to enter into an alarm copdition.

To overcome the problem of repeated sirens during peri-
ods of extended sensor input. such as in the frain passiog
exampie. or even when a truck or other heavy vehicle passes
the parked car, means are provided w prevent repeated
alarms as long as the initial input remains within a given
intensity for an extended time. For instance, as long as the
intensity level of the input signal remains rather copstant
following cessation of the full alarm signal, the circait will
not process ancther sensor input untl this signal disappears
and reappears again. This means that the projonged motion
the train passing nearby a protected vehicle, which generates
a sensor input, will not cause the alamm (o sound again and
again. This feature also prevents continuous alarm ourputs in
thase cases whers the sanser is in a state of a coatinuous
outpuz. The stats of continuoQs sensor output may be
mechanical in nature (the train example) or from electrical
disturbacces.

Tn a second ermbodimant of this invention. the circwir is
designed such that fewer wires need be used 1o atach the
sensar 1 the alann giving rise to a savings in material and
reduction in instaltation titne and training,

The prior art has recognized some of these problems,
however. to date there has been Lttle success achieved in
solving them In the patent to Hwang, (U.S. Pat No.
5,084.967) a “motion datscter” is allegedly conpected to a
pair of signal amplifier circuits that. upon receipt of a [ong
sigoal or a series of short pulses from the detectar, will
sonnd a “fill” alarm whereas. upon receipt of a sharter poise
signals, will sound a “pre-engry warning”, lesser in severity
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than the “full” alaom. However, this patent discloses that the
“detector” is a time-dependent switch. Toerefore the degres
of threat is determined by its duradon, not its physical
degree. The schematic of the Hwang device shows the ass
of corgponcnts that arc arranged as a switch to tum og and
of 2 tansistor to aliow the detected signal pass on 1o the
alarm warning device. Thus. there is no comparison of the
“level of ineensity” of the signal. but merely the “duration”
of the signal This is not an accurare assessment of the
degres of threat sensed by the sensor and reproduced into an
clectrical signal and does not differentiate between “intan-
sities” of the physical and non-physical inputs. Meoreover,
the ootput signal from the device of Hwang Patent proceeds
directly to the sirea, whereas the device of the presemt
invention interposes another device, the alarm control mod-
ule ar alarm controller, that determines what level of alarm
is generated

Accordingly, the main object of this invention is a method
and apparatus for use o about an electronically secured area
that responds differently to different degrees of threat seased
by the sensors ammanged therein. Other objects of the inven-
tion include a method and apparatus that has at least two
levels of intensity determination, one for a low degree of
threat recejved by the vehicle to produce a pulse that may be
used to trigger a warping of 2 stropger alarm. should the
threat not be discontinued, and a separate pulse that may be
used to trigger a stronger, louder alarm for noa-discontinued
light shocks and stronger shocks; a method and apparatus for
producing a pulse that may be used to trigger a warn-away
audible alarm that may be repeatedly sounded to signify the
vehicle is under electronic security while not prodacing a
palse that may trigger the londest alarm so as to mminimize
the disnwbance to those nearby in the event of a non-
threarening distucbance received by the vehicle; a mathod
and zpparats that maintains readiness to produce a pulse
that may be used to trigger an audible alamm even while a
warn-away alarm message is being used; 2 method and
spparants for detecting a signal produced by a non-physical
assauit on the vehicle, such as by a burst of RF enarpy o
EMF znergy. and for removing it from interaction in the
system circuitry; a method and apparatus that provides full
wave rectification of the induced signal to provide a more
accarate analysis of the threatinducing the sensor signal: an
apparatus which does not continue to sound an alarm in the
event a generally constant and continnous disturbance such
as a moving train; an apparatus having the ability to com-
municate the level of threat in a pulsewidth of the sensar
output palse, thereby eliminating a dedicated wire connec-
ton for cach alarm stage; an apparatis that may be retro-
fitted into existing vehicles as well as included as original
equipment on new vehicles; and, an apparatus that will
automatically rearm upon the completion of 2 measured
iengrth of the warn-away or the full alarm; circiitry that can
be maintained in an integrated circuit thereby providing
ecopomy of manufacture, improved reliability, space sav-
ings and less power consumption. These and other objects of
the invention may be obtaimed by reading the following
specification along with the drawings that are appended
hereto. The protection sought by the inventer may be
gleaned from a fair reading of the claims that conclude this
specification.

DESCRIFTION OF THE DRAWINGS

FIG. 1 it a schematic diagram of the apparatus of this
invention;

FIG. 2 {5 a flow diagram illustrating the operation of the
apparams generally depicted in FIG. I
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FIG. 3 is a schematic diagram of an alternare embodiment
of the apparatus, showing less wiring needed to accomplish
the same functions as showe in FIG. 1;

FIG. 4 is a schemnatic diagram of an alternare embodirnent
of the bilateral switch wiring shown ir FIG. 1:

FIG. 5 is a schematic diagram of an alterpate erpbodiment
of the bilateral switch wiring shown in FIG. 3.

FIG. 6 is a tep jevel schematic represencation of an
alternate cmbodiment of this invention;

FIG. 7 is 2 top level block diagram of CMOS Inizgrated
Circuit and its analog and digital sections;

FIG. 8 is an intermediate level block diagram of the
analog section, showing the amplifier block and the integra-
tar block;

FIG. 9 is 2 schermatic/block diagram of the ampiifier block
and its inverting/noninverting determination circuitry;

FIG. 10 is a schematic diagram of the amplifier block:

FIG. 11 is a schematic diagram of the warmaway atarm
and full alamm switching capacitor integratars apd their
associated dreuitry;

FIG. 12 is an intermediate level block diagram of digital
section, showing its major blocks therein;

FIG. 13 is a schematic of output timer block having six
timer blocks. timer clock divider block and the associated
cirenitry required to support the timing of the IC;

FIG. 14 is a schematic of the integrator disable control
circuit; and,

FIG. 15 is a schematic of one of the five stage “T-flip-
flop” timers that is used in IC.

DESCRIFTION OF THE PREFERRED
EMBODIMENT

The oovel method of this invention for indicating the
threat level of an incoming threat to an clectronically
secured stucturs, such as a vehicle comprises. the steps of
scosing a threat delivered to an area, generatiog an electric
signal the strength of which is proportional to the iptensity
of the threat, ignaring the first partion of the signal so as
remove from further considexation those disturbances that
are gog-physical or non-threatening, analyzing the remain-
ing signal to detarmine if it is of & low. gencrally non-
threatenipg intensity or of a higher, generally sccurity-
threatening intensity, and producing either a frst pulse that
triggers a low intensity “warn-away” alarm. or scparate first
and second ptises, representing a signal containing both the
low intensity and higher intensity components. that trigger
both a low and a high intensity alarms. The step of gener-
ating an electric signal includes generating an alternating
current signal whose amplitude and period is proportiozal to
the igtepsity of the physical shock. FIG. 1 shows the
apparatus of this inveation.

In FIG. 1 the sclid lines betwesn componemts refer to
conductors and will not be individially oumbered except
where pecessary, Where conductors cross and the intersec-
tion is marked with a dot or period. it is a juncdon; where
one conductor crosses another and the intersection has 0o
dot or period. there is 0o junction. As showe ia FIG. 1. an
input voltage, generally in the range of from about six to
abouat eighteen volts dc. is ipputted from a battery (noct
shown), such as a car battery or other sowrcs of direct
curreat, to an input terminal 1, The current is regulated by
areverse flow protaction diode 3, a surge limiting resistor 5,
ap over-voltage protection Zeper diode 7 and a filtar capaci-
tor 9 to produce 2 steady flow of direct current. The ground
return apters at input terminal 11
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The senscrs employed by the present invention are inter-
changezable. Different sensors ars employed for differcnt
functions within tke alarm system and their sefection
depends in large by the andcipated spvironment within
which the ser expects to keep the protected property. Some
of the more common semsors are shock sensors. motion
sensors, fleld disterbance sensors, sound discriminators,
ulirascnic sensars and current sensors, The shock seasars
kmawn in the ant are mechanical, mercury movement, mag-
netic indaetion, and piezo types. Applicant' patent applica-
ton Ser. No. 08/112.940 disclosed Applicant’s preferred
embodiment of the shock sensor.

Mechanical shock sensors use a weighted cone at the end
of 2 sprpg which makes electrical contact with a fized
pointer upon an impact, @eating an outpit pulse.

Mercury sensors consist of two designs. The first design
is the mechanical contact type, The second design is one in
which mercury is suspended inside an inductor that is part of
an electrogically tuned circuit. In both designs an impact
results in the mercury remaining in a fixed position, while
everything else moves about with the Impacted vehicle.

The magoetic induction shock sensor uses a Inagaet
suspended by an efastic band such as rubber, silicon or
spring near a high value inductor, The inductar usually has
an jron or femite core. An impact moves the sensing inductar
while the magnet remains fited. creating an impact AC
signal in the inductor. The signai is typically amplified,
datected, integrated and then compared with preset levels to
determine whether or not to geuerate an output signal,

The piezo thock sensor uses a weighted piezo seasor. A
mechanjeal resonance of approximately seventy (70) herty is
created by adding mass to the piezo sensor. This aids in the
detection of impacts to the vehicle, Similarly, the weight
remains fixed while the balance of the piezo sensor moves
about with the irmpact to the vehicle.

Another type of scnsar employable by this ipvention is a
motion sensar Moton sensors sense very siow movements
of the vehicle, These movements could be caused by
jacking, Lifting, moving, or any other type of slow movement
of the protected object, These movements may be seased by
several methods such as a weighted pendulum with
mechanical ar electronic contact, mercury movement switch
or mechamical/electromc movement sepsing devices, or any
cther slew movement sensing system

Another type of semsor cmpioyable by this ipvegtion
ineludes a field disturbance senser. Field disturbance sensors
sense motion of objects such as the human body in 2
raicrowave radio frequency field in or about the protected
area. The presence of the moving object disturbs the micro-
wave field and creates a disturbance therzin This results in
a change of the sensor output signal, This disturbance is both
reflective and absorptive in that all objects absarb aad reflect
RF energy. A multickannel sensar geoerates an output signat
proportional to intensity of the detected disturbagee. A
single channe] sensor only generates a signal if the present
threshold is exceeded. Additiopally, a pulsed microwave
signal.could be generated to loak for time of signal remurn.
This. however. requires a more complex sensor and circuit
than the above fisld disaurbance sensar.

Another type of semsar employable by this invention
includes a sound discriminatar, Sovnd discriminator senses
a high frequency sound disturbance it or near the protected
arez and s norrmally used to sense the breaking of glass
and/or metal to metal sounds. The seasar normally uses an
electric condanser mictophone to sense the sound and cop.
vert it o an AC signal This AC signal is amplified and
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processed through a high pass and/or band pass filter(s). The
signal is then detected and compared to preset threshoids. Az
output pulse indicative of the intensity of the disturbance is
then generated and cutput.

Ancther type of sensor employable by this inventicn
includes an ultrasoic sensor. AR witrasoaic sensor can work
on the same principle as the field disharbance sensor
(doppler frequency shift), but uses an ultrasonic sound fisld
instead of an RF enagy field. In a sccond embodimest. the
SENSOr USes an ifrasonic sound generator (Tansmitter) Lo set
up a field of sound waves usuaily at forty (40) kilohertz. An
ultrasonic sensor (receiver) then detects any dishwbance
This signal is then amplified and detected generating an
outpet pulse or pulses accarding to the level of disturbance.
In a ihird embodimeat. the ultrasonic sound could be pulsed
to measwre the movemeat of and distzace to the object
creating a disturbance.

Another type of sensor employable by this invention
includes a current sepsor. Cumreat secsors sense the change
in battery voltage caused by the activatior of devices which
in nmn preduces a current load. There are at least two
different types of cument sensors. Cue Type senses only
small changes in voltage created by any load being mrned
on. while the second type detects a sudden large change in
valtage, such as a surge created by incandescent lights beiag
mmmned on. The first type of sensar is simpler and easier to
manufacture, while the incandescent light sensor does not
require an external input to disable the circuit when the
vehicle automatic electrical cooling fans turn oa, The aumrent
sensor is osually employed to sense the uader hood, truak,
and/or dome Lights turming on when an unanthorized enxry is
made,

Each and every sensor heretofore meptioned senses a
pazticalar type of inwrasion and produces an elecirical signal
propordonal to the degree of threat sensed. Gther types and
kinds of seasors capable of sensing particular conditions and
providing an electrical signal in response thereto are ot
mentioned. but are contemplated within the scope of this
invention. The above mentioned sensars wiil be collectively
1eferred to as sensor means 12,

The step of analyzing the signal to detertpine if it is of 2
low or high intensity incledes the first step of passing the
sigoal through a switching capacitor amaplifier 19 to provide
full wave rectification, i.e.. the pegative portions of the
signal are convened to positive portions. Accordingly. the
output of amplifier 19 is always positive and will give an
approximately equal cutput regardless of the polarty of
sensor means 12 signal, This overcomes the shortcomings of
& senser having a signal operating in the positive and
negatve region in respect to the system ground. This allows
the entire dynarnic rangs of the signal to be offset/rectified
to a positive voltage. The gain of amplifier 19 is fixed ata
predetermined vaite. A potzntometer 23 is used to adjust
the level of the input from sensar means 12.

A nomally closed, analeg, bilateral switch 101 is pro-
vided and connected between amplifir 19 and ag inverting
comparatar 111. In other embodiments of the icvention
comparatar 111 is not inverting. it is opened for a predeter-
mined amount of time such as a few, i.e., 5, milliseconds at
the beginning of each pulse string, as will be hereinafier
more fully set farth, in arder to cut off. delete or digegard
the first portion of the signal owtput from amplifier 19. This
cut off is employed to prevent extraneous. non-physical
energy swrges. such as RF and/or EMF fields, as hereinbe-
fore described, from tripping the alarm.

Another significant feamure of the present inventioa pro-
vides for rernoval from consideration of signals which do
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oot disappear and later reappear. The signals which do not
disappear and later reappear are disregarded by this devies
to prevent continuous alarm outputs which are a tuisance.
This is particularly helpfnl where the alarm system is
operating it an area having exposure to phenomenon of
prolonged duration such as a freight train passing nearby the
alarm system. As the train passes. it generates a vibration
which likely has an intensity sufficient to generate an alarm.
In practice. this type of disturbance is cot well recsived by
alarm systeros becausc the alarm system will generare an
alarm which ceases after a predetermined time and which is
regenerated again and again as long as the disturbance
cogtinnes about the area. This provides for much frustration
to the owner of the alarm system and the people nearby,
thereby reducing its effectiveness. To overcoms this
problem, the alaom of the present jnvention monitors the
signal causing the alarm. In the event this signal/disturbance
continnes to be present at 2 generally constant intensity for
a time greater then the duration of the alamm response, the
second and subsequent alarm responses are not generated
until such time as the signal generated by the disturbagce
disappears and then reappears again. In practice this pro-
vides for one cycle of alamm response if the alarm system
detects a distrbance such as a moving train. The alarm
response will a0t be repeated aver and over again unti? such
tme as the disnrbance caused by the train disappears and
then later reappears.

Switch 101 is nominally in a closed position and is held
closed by the power supply voltage less voltage drop
through resistor 119. Shotting off or opening of switch 101
is accomplished by use of an inverting comparator 111 and
its associated dircuitry, Resistars 105 and 107 establish a
reference voltage for comparator 1il. Resistor 103 and
capacitor 109 filter out high frequency tramsients on the
input to comparator 111. In the event a coatinuous high
frequency signal is present at the input of sensor means 12
ar at the output of amplifier 19, the high frequency filter 103
and 109 could lead to a continuous, low DC signal output at
the output of comparator 111. This iohibits clocking of D
flip-ficp 125 which in turn opens switches 127 and 129 unt]
the output of comparatar 111 changes state and produces a
clock signal at the clock input of D flip-flop 125.

As a signal inputted to comparator 111 goes high. the
output of comparator 111 goes low and is coupled through
adiode 113 and a capacitor 115 to switch 101, Therefore the
source voltage for kecping switch 101 in its closed position
is shorted for a predetermined duration of time through
capacitar 115, which provides for opening of switch 101 for
that duracion of time. By adjusting the capacitance of
capacitar 115. 2 delay, such as 5 milliseconds is reqtuired to
charge capacitor 115 in arder to torn bilateral switch 101
back on, Resistor 117 is provided as the discharge resistor
for capacitor 115 and its value is chosen so that capacitor 115
will not discharge for several hundred milliseconds so as not

to interrupt the signal pulse string. The discharge time of g3

capacitar 115 is such thar only the first few milliseconds of
any pulse string is allowed to be coupled through capacitar
115 zod dicde 113 to shut off analog bilateral switck 101.
The next step, after passing the amplified signal through
switch 101 is to input this amplified signal simultagecusiy to
two separate and independent voltage integrators, 29 and 31.
shown within dotted line perimeters, that are coanected in
paraliel to the output of amplifier 19. Integrator 29 com-
prises a resistor 33 2nd a capacitor 35 while integrator 31
compriscs a resistor 37 and a capaciter 39, The ratio of 5
sensitivity of integrators 29 and 31 is adjusted, by varying
the resistance of resistors 33 and 37 and varying the capaci-
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tance of capacitors 35 and 3% to the arder of approximately
3:1 so that intsgrator 29 is approximately five times as
sensitive as inweeratar 31, This rario cag be varied outside of
5:1 under certain circumstances such as where the vehicle is
unusually large.

The next step is 1o send the output of integrators 29 and
31 to a pair of separate voltage comparators/pulse generators
41 and 43 that are equally referenced from input terminal 1.
The refercece far voltage comparator 41 is established by
resistors 45 and 47 and a diode 49 while the reference for
voltage comparator 43 is established by resistors §1 apd 53
and a diode 55, Ancther pair of diodes 57 and §9 are used
to latch the respective voltage comparators 41 and 43 when
their respective input signals exceed the comparator refer-
ence voltages.

The pext step in this novel method is for the puise
generatar partion of comparators/generators 41 and 43 to
catput either a first pulse from generazor 41 representing a
lew intensity signal or separate first and sccond pulses from
both generators 41 and 43 rapresenting a signal containing
2 low intensity and a high intensity component This is
perfarmed when voitage comparatar 41 or 43 is laiched
through either diods 37 cor diode 59 when the incoming
signal from integrarers 29 or 31 exceeds the reference
voltage thereto, Once latched. the respective comparator
produces an output pulse timed by resistor 45 and capacitor
61 with respect to comparator/puise generator 41 or by
resister 51 and a capacitor 63 with respect to comparator/
pulse generator 43 to one of two drive transistors 65 and 71.

Cutput drive transister 68 receives the output pulse from
voltage comparatar/puise geaerator 41 through a resistor 67
and an ipdicating light emitting diode 69 for the duration of
the pulse from generator 41. The other output drive transis-
tor 71 receives the omtput pulse from voltage comparatar/
pulse generator 43 through a resistor 73 and an indicaring
light emitting diode 75 far the duration of the pulse from
generatcr 43. Resistors 77 and 79 are current limiting
resistars employed to protect trapsistors 65 apd 71 respec-
tively. The outputs are epabled by a4 ground placed on
terminal 81 threugh a diode 83. The outputs are fed respec-
tively to terminai 85 to connect to 3 warn-away alam circuit
(not showa), and to terrninal 87. to connect to the full alert
alarm circuit (not shown). The output pulse for the warn-
away alarm. from terminal 85. may be set at one length, such
as 200 millisecoads, and the output pulse for the full alarm
from tecmine] 87 may be set at a different length, such as
approximately 1 full second.

The negative voltage. 5 millisecond pulse from compars-
tor 111 is inverted by inverter 123. This provides z logic one
pulse which resets and holds in reset for the § rmillisecond
period (determined by capacitor 115) the “D flip-fiop” 125,
This achieves the function of discarding from consideration
a continuous signal having a frequency such thar this signal
represents a DC signal at input of comparater 111. Thus, this
signal will eliminate any clock activity to D flip-flop 125
unti] such signal disappears and again reappears. The Q"
output of 125 is connscted to the inputs of “AND GATES"
151 apd 165. causes the outputs of 151 and 165 to go low,
The low signals at the outputs of 151 and 165 opens
normally closed agalog bilaweral switches 127 and 129. This
prevents any owtput from pulse generatars 41 and 43 being
coupled to outpat tragsistars 65 and 71.

After the end of the 5 millisecond reset pulse. the “Q”
cutput at flip-flop 125 is set high by a clock signal created
by comparator 111. This clock pulse is invertad by inverter
121 to present the proper input to the 125 clock inpur. The
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sensor outputs 85 and 87 are now ezabled for the duration
of the output pulse(s) created by pulse generators 41 and 43.

As mentioned before, this invention providas for the
embodiment where the alarm will not be centinuously
wiggered by a relatively constant threat signal which persists
without interruption. One application fer this featurs is an
armed alarm system which is triggered by a train. Ordinary
alarm systems continue to sound its warming far the duraticn
of the threar signal. The alamm systemn of the present inven-
tion provides for a single cycle of alann aad does oot sound
the alarm again until the threat signal disappears and again
reappears. Therefore in the exampie of the passing train the
alarm would sound for one cycle. such as 2.5 seconds far the
warn-away and 30 seconds or a minnte for a foll alanm, and
as long as the train threat does not disappear (ie. the train
passed) and again reappear (l.e. another wain appears) the
system of the present invention will not sound the alarm
again. The following circuit provides this function.

Qutput bypass timers 143 and 157 are triggered and reset
from the trailing edge (negative going edge) of the output
pulses from 41 and 43 respectively. The output of full alarm
pulse genexater 43 is applied to timer 157 via AND gate 173.
When any input of an AND gate goes low, its output goes
Iow. All inputs of an AND gate must be high to get a high
at its owtput Thess wiggers are coupled to the inputs of the
§55/556 timers by coupling capacitors 141 and 155 respec-
tively. Resistors 139 and 153 are pull-up resistars on the
tigger input of their respective timers. Resistor 145 and
capacitar 149 control the time that the “warn-away” oulput

is disabied. Resistar 159 and capacitar 163 control the time

that the “alarm” output is disabled Whea the tmers are
triggered/reset, the timing capadtars 149 and 163 arc
discharged. the outputs go high. and the timing cycle is
started, The outputs will go low at the end of the timing
cycle.

The high output from warn-away bypass timer 143 is
inverted by inverter 147 and applied to AND gate 151. The
low at the input of 151 causes the output of 151 to go low
opering bilateral switch 127. This intermipts any output from
41 and disables the warn-away output drive ta qutput
transistac 65. All warn-away outputs are thercfore disabled
anytime that warn-away bypass timer 143 is running. Al
repetitive triggers that ocour inside the timing window are
bypassed (disabled) on the wam-away aqutput unti] the
warn-away bypass timer expires (approximately ¥ second).
While the titner i¢ runaing, if the ourput at 41 goes low
(output pulse expires), the timing capacitor is discharged.
and the tirer is restarted with a full charging cycle duration
10 IuD, .

Full alarm bypass tizner 157. upon receiving a negative
pulse from the trailing edge of the output pulse from 43 via
AND gatz 173, warks identical to the warn-away bypass
dmer 143. The high output from 157 is inverted by inverter
161 and applied to AND gates 151 and 165. The low at the
inputs of 151 and 165 causes the outputs of 151 and 165 to
20 low. Thislow output in turn is applied to the control input
of bilateral switches 127 and 129. Both output drives are
interrypted. disabling both outputs (warg-away end full
alarm) for the duration of the full alarm ottput bypass timer
157 (saveral seconds).

The full alamm bypass tdmer 157 is also used as 3 powe
0p reset timer. At power on capscitor 171 is fully discharged.
applying a lew at the input of AND gate 173, Capaciter 171
is slowly charged bias resistor 169 removing 1ne low input
from AND gate 173. The output of 173 is low during this
charging period wiggering full alarm bypass timer 157.
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Therefore, at power up. both outputs are disabled for several
scconds until timer 157 times out.

FIG. 2 shows the Sow of the indoeed signal and produced
pulse through the circuit of FIG. L The sepsor of sensar
means 12 generates a sigoal the streagth of which is pro-
pordonal to the intensity or degree of the threat. Amplifier 19
provides full wave rectification and ampiification of the
signal for presentment through swirch 101 to intagrarars 29
and 31 in parallel for intzgration of e total vaiue of the
pulse train less the first part thereof cut off by switch 101
The respective sensitivities of integrators 29 and 31 help to
differentiate between a iower degres of threat which is likely
non-threatening in natere and a higher degree of threat that
represents a potential intrusion into the vehicle. The separate
voltage comparators/outpur pulse geperators 41 aad 43
complete the differentiation and output a pulse to the output
indicator and driver that results in one or both alarms being
activated.

Amplifier 19, referenced by voitage from the car battery,
amplifies all signals received from the sensor means 12.
Integratars 29 and 31 ignore any signal whose peak-to-peak
voitage is equal to or less than the ampiifier reference
voltage. Hence, very low signals generated by the senser
means 12 will not produce a signal or sigpais sufficient to
activate voitage comparators/outpat pulse generators 41 and
43 1o latch the respective unit and produee a pulse to be seat
on to output drive transistors 65 and 71.

Upon receipt of & low degree threat signal, above the
reference level of amplifier 19, the circuit will operate o
activate voltage comparator 41, lateh it, and produce a pulse
that will activats the warmn-away alarm trigger output (got
shown) throngh trrminal 85. While this is going of. the
circuit remains fully prepared to receive and process other
signals from the seasor means 12, In the event a high degree
of threat is sepsed by sensor means 12 while the warn-away
alarm is given, the security breached alarm migger ouput,
will be tripped through terminal 87 and both alerm outputs
will be tripped or triggered simuitaneously. In all cases, both
alarm trigger outputs are triggered whea a bigh degree of
threat is received, unless at the time of the tme of threat
input, warn-away output {5 disabled by the bypass dmer 143,
while only the warn-away alarm wgger output is tripped in
responsc to a low degree of threat.

This invention also carries the capability to drive the
vehicle's elecronic seqipity systam's audible or visual
warning devicss directly or indirsctly by use of ag external
control relay. Since the warn-away output pulses are short
(apgroximatzly 200 milliseconds) and could be enabled by
the vehicle's electronic security system, this grearly reduces
the annoyance created by an alarm system's full alarm. The
output drivers have the capability to deve output contral
cireuits as loag s a ground is applied to output control
terminal 81, These output pulses are fed through output
terminals 85 and 87 to directly or indireetly drive wamming
devices.

FIG. 3 shows an alternate cmbodiment of the invention.
Changitig the timing of the full alarm pulss generator 43 to
i range greater then the warn-away 200 milliseconds allows
for a considerable reduction in the ouput circuitry. This also
reduces the {pstallation time of the preseat iavention. With
a 200 millisecond warn-away outpur pulse and ane second
full alarm palse. these puises can be owputted or multi-
plexed on the same wire for applyieg to cne such input of the
alarm controi moduie. In the same example full alarm ottput
putse generator 43/idming vapacitor 63 is chasged to 5 times
its normal value. The full alarm output pulse time is there-
fore increased by a factar of 3.

—_—
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The outputs from cutput pulse generators 41 and 43 are
then applied to the common ouatput indicating LED 69 and
output drve tansistor 65. This is accompiished throogh
output drive current limiting resistars 67 and 73 and analog
bilateral switches 127 and 129 conpecting t0 a common
conductor before reaching LED 69, Therefore the LED wAll
indicate warn-away output with a short 200 miliisecond light
output pulse and full alarm cutput with a longer one second
light output pulse. The outpnt transistor 65 will be
copducting, applyicg a ground or near ground potental to
the collector for 200 milliseconds far warn-away and far one
second for full alarm.

FIG. 4 represcats 2 modification to the preferred embodi-
ment shown in FIG. 1 and shows the output of the 5
millisecond timer 131 inverting the signal. by inverter 123,
and feeding the cutpat sigpal to two narmally open. bilateral
switches 100 and 102 The signal closes switches 100 and
102 for the 5 millisecond period. This keeps integrator
capacitars 35 and 39 sharted out far the § millisecond time
period. This represents apother method of handling the
signal. ‘

FIG. § represents a modification to the preferred embodi-
ment shown in FIG. 3 and also shows the output of the §
millisecond timer 131 to invert the signal by inverter 123,
and feeding the output signal to two narmally open, bilateral
switches 100 and 102. The signal closes switches 100 and
102 for the 5 millisceond period. This also keeps integrator
capacitors 35 and 39 sharted out for the 5 millisecond time
peniod. This represents anoher method of handiing the
signal.

FIG. 6 a schematic representation of an aiteynate embodi-
ment of the of this invention. It is 4 schematic of a dual stage
sensor that uses 4 custom CMOS integrated circuit (IC).
FIGS. 7 through 15 are block diagrams and gchematics of
this ctustom CMOS {ntegrated cirait, The schematic in FIG.
6 is the schematic of sensor means 12 being represented by
2 shock sensor 12 Although this embodimeat is hereafter
described employing a shock sensor. agy Sémsor could
integrate this device.

With the custem IC. theze is substantial reduction in the
nurnber of parts required to build the product and subse-
quently the ecotomic cost of the device. The part reduction
is evident by the comparison of the part count in the discrets
component embodiment of FIG. § and the device of the
present embodiment showa in FIG. 6. The reduction in
component count and their associsted cost of assembly.
allows for a significant reduction in the cost of the complere
segsar unit

A nominal plus 12.5 volts DC power source enters the
sensor at terminal 1 and returps through terminal il
(coramon). The current from this power source is limited by
current limiting and filtering resistor 5. Capacitor 9 along
with resistar 5 filters the transients in the power source. The

voltage is then regulated down ta § volts by resistor 6. zener

diode 7. and trassistor 8. Transistor 8, zeoer dicde 7, 20d
resister 6 regulation method was chosen to rediice curredt iy
the sensor or to reduce the cost.

Sensar 12 supplies an alternating cument (AC) voltage
output indicative of the sensed input to the seasar (sound.
vibration. shock. movement (field disnrbance or ultrasonic
sensor). motion, ar other ipput). Sensitivity of the compicwe
sensqr is adjusted with potentiometer 23 by adjusting the
proportionate input voltage going to IC 201, IC 201 is a
CMOS device limiting the frequency input capability of the
integrared circuit. This limits the frequency of the RF energy
that can eater IC 201 threugh its inpat drcuitry. Capacitar 24
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filters low frequency RF cnergy that may be detected by any
of IC 201 input circuitry; therefore, IC 201 elimizates the
requirsrnent for having the signal appear, disappear, and
theg reappear before the sensor will acmate the output
Therefors IC 201 does not include cirenitry of the other
embodiment which eliminates the DC signal resultng from
RF energy feeding into the device.

Resistor 34 establishes 2 [0 KHz nominal operatng
frequeacy of the dock of IC 201, Althoungh IC 201 operates
at 5 volts and the maximum operating voltage is 7 volts, the
output is protected to 17 velts by stacking the output
transistacs (not shown) allowing IC 201 to operate ina 12
volt system. Terminal 87 provides a counection for a nega-
tive cutput while triggered on the full alarm output and
capacitor 78 provides protection to IC 201 from high voltage
transients such as static electricity. LED 69 provides a visual
signal of device triggering. In the preferred embodiment it is
energized for two seconds, LED 69 will flash at 2 § Hertz
rate during 2 warnaway trigger and is constantly on during
the full alarm trigger The full alanm output signal is negative
2od the warnaway outpmt is positve. This provides for
warnaway output tg drive output transistor €5 (required for
deiving a relay) through base cerrent limiting resistor 67.
Transister 65 then supplies a cegative pulse doging the
warpaway oatput to output terminal 88, In the preferred
embodiment the output puisc is approximatety 200 milli-
seconds for warnawzy output and approximately 12 sec-
onds far a full alarm ontput. IC 201 provides both positive
and negative voltage outputs to the cutpat terminals as they
are required for the application. Another version of this
sensor 12 uses two hegative outputs from IC 281 to drive
alarm inputs directly. The positive output is ased to drive a
transistor, so that the alarm system can chirp a sirsn using a
relay, with the 200 millisecond warnaway oatput.

FIG. 7 is a top level block diagram of IC 241 showing its
major blocks, digital block 401, analog block 341 and its
connection pads. The IC of the prefered embodiment
employs eight pins. The Jogical configuration of this IC has
11 outpats however Therefoce only eight of the eleven pins
are brought oot in aay one configimaon. AVSS, the analog
ground. is always terminated to VSS, IC 201 ground termi-
ual and its outpat is not brought cut. As stated above. both
the full alarm output and the warnaway outpat have positive
and negative pads (pad is an output terminal on the IC chip
internal to IC 201). that can be termipated according the
requirements of the application. Only oze of the full alarm
and one of the warnaway alamm outputs are brooght our of
IC 201

FIG. 8 s an intermediate level block diagram of apalog
block 301 showing the major blocks of the analog section of
the IC 201. amplifier block 303 and intzgratar block 305.
The basic inputs are shown oo the left side and the ourputs
are shown on the right side of the block diagram. PH1
through PH2B outputs, from the clock of IC 201, drive all
the functions of IC 201. VBIAS is a bias for the CMOS
analog cireuitry of IC 201 PORB is a power on reset (bar
or nety, VIN is the inpit signal to amplifier block 343, AVES
is the analog ground reference of IC 201, DISINTEG is a
diszble the integrator signal from the digital biock that uses
the amplifier ogtput (AMPOUT) as a clock to initfate the
DISINTEG signal WARNTR is thz warnaway trigger out-
put of the warnaway integrator that is used to migger the
timed warnawzy cutput of IC 201. ALARMIR is the full
alarm wigger output of the full alarm intsgrator that is used
to trigger the timed full aizrm cutput of IC 201.

FIG. 9 is a schematic/block diagram of amplifier block
303 showing amplifier 307 block. invertng/nonigvesting
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determinarion circuitry and voltage refarence circuitry. The
inverting/noninverting circuitry provides owtputs to effee-
tively rectify the impat sigpal before it is input to the
amplifiers. Amplifier 307 block is desaibed in FIG. 16.
VREF is established by a voltage divider made up by 190K,
ohm resistor 315. 5K ohm resistor 317, and 5K ohm resistor
319. VREF is stabilized by 5 picofarad capacitor 313 and
micropower amplifier 321 connected as voltage follower.
VREF is at 125 miklivolts {(5/200)*5=0.125). The scnsor
signal is connected to the input of amplifier 309 which uses
VREF as a reference voltage, Amplifier 309 is an inveating
switching capacitor amplifier with a gain of 40 thar uscs
clock sigrals PH1 through PH2B to control the switching of
the amplifier signals. A similar amplifier is described below
during the disclosure of FIG. 10. The output of amplifier 309
is then inpor to comparator 311, which is referanced to
VREF the same as amplifier 309, Therefore any movement
of the IC input signal (sensar outptt signaly away from its
zzro teference will canse the qutput of comparator 311 to go
to full outpu polarity of the signal. This is then input to the
“D" inpit of “D-fiip-flop™ 323. Cne of the clock signals,
PH1B, is used to clock this to qutpat “Q" op the gext clock
cycle. PORB control sigoal resets “D-flip-flop™ 323 to 2 low
output at power up. A logic high Q" cutput is used as a INV
control signal and 2 logic low sigpal is inverted by inverter
328 and used as the NONENV control signal

FIG. 10 is a schematic of amplifier 307 block. Lt is a pair
of switching capaciter amplifiers with a total gain of 1600.
During phase 1 of the clock (PHL and PHIB), analog
bilateral switch 335 is open and anatog bilsteral switches
337, 341, and M9 are closed effectively shorting out both
amplifiers 345 and 353, and coupling the signal to the input
of the amplifier input capacitor 339 through analog bilateral
switch 331, if the signal is not inverted (AVSS (ground) is
connected), or analog bilateral switch 333 if the signai is
inverted (VIN (input sigoal) is connected). This places
ground at the input and output terminals of both amplifiers
345 and 353. if the input is not inverted, or the level of the
signal if the input is inverted. The input signal is very small
i amplitude. therefore there is not 4 significant difference at
the output of the second amplifier 353 with either groand or
the signai connected

Duricg phase 2 of the clock (PH2 and PH2B), anzlog
bilateral switch 338 is closed and analog bilateral switches
337, 31, and 349 are open. This connects VIN (input signal)
to the input of the amplifiecs if the signal is not inverted or
connects AVSS (ground) if the signal is inverted. This
impresses 4 positive voltage equal to the input signaj 2ctoss
input capacitor 339 (20 picofarads) in either case. If the
signal is negative it is inverted by first applying the input
signal to amplifiers 345 and 353 while they are shorted and
then applying ground to input whea they age v the ampli-
fying mode (phase ). This recrifies the sigaal by always
placing a postive signal, with reference to the applied
raference that is applied during the aone amplifying mode.
to the input of ampiifier 345 during the amplifying phase
(phase 2 of the clock).

Amplifier 345 has a gain of 40 because it will require 40
times the voltage across (.5 picofarad capacitar 343 to
equalize the input voltage acress 20 picofarad capacitor 339.
The same is tue of amplifier 353 and 20 picofarad capacitar
347 and 0.5 picofarad capaciter 351, Amplifiers 345 and 353
are buffered CMOS micropowes amplifiers which are known
in the art, Capacitor 354 is a § picofarad filter capacitar on
the 125 millivolt refereace inpui to amplifiers 345 apd 353,

FIG. 11 i{s a schematic of the warnaway and alaom
switching capacitor integratars and their associated circuitry,
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If the amplifier ontput signal (AMPOUT) has a fast epough
rise wme and is of sufficieat ampliteds to trigger the disable
ineegrarar control cxcuitry (clock a “D-flip-flop™), it will
genrrare 2 5 millisecond integrator disable control signal .
(DISINTEG). This signal will twrn on apalog bilateral
swizches 371 and 377, shorting to ground both the warnaway
and ful] zlarm int=grator cgpacitors for 5 miliiseconds. This
will elirninate the first five milliseconds of any high ampli-
tude fast rise time signal. such as oge that would be created
by the inrush current in a wire going to an incandescent lamp
if the wire is gear the inductor of an ¢lectromagnetic shock
sensor. After five milliseconds, the input is allowed to goto
the intzgratar for integration.

During phase 1 (PHI/PH1B) of the clock input capacitor
363 (0.5 picofarad) of the warnaway integrarar is shorted to
AVSS (ground) on both ends by analog bilateral switches
355 and 367. Also during phase 1 (PHLPHI1B) of the clock
inpat capacitor 365 (0.5 picofarad) of the full alarm inte-
grater is shorted 1o AVSS (ground) on both ends by apalog
bilataral switches 359 and 373, During phase 2 (PH2/PH2E)
of the ciock, integrater input capacitor 363 is connected to
the AMPOUT input signal on one end by analog bilateral
switch 357 and to warnaway integrator 381 and its agsoci-
ated integration tming control capacitor 379 (10 picofarads)
on the other end by amalog bilateral switch 369.
Additionally, during phase 2 (PRZPH2B) of the clock
integrator input capacitor 365 is connected to the AMPOUT
impet signal on ope end by analog bilateral switch 361 and
to foll alamm integrator 385 and its essociated integration
timing control capacitor 383 on the other end by apalog
bilateral switch 375. Warnaway integrator 381 would require
20 dmmps (20 full clock cycles (2 milliseconds)) of input
capacitor 363 into integrator capacitor 379 to equal the
average level of the average input signal level Full alarm
integrator 385 wonld require 200 dumps (200 full clock
cycles (20 milliszconds)) of ipput capacitor 365 (0.5
picofarads) inta integrator capacitor 383 (100 picofarads) to
equal the average level of the average input signal level
Voltage divider 387 is composed of two equal size CMOS
trapsistors in series. therefare the output of the divider is
equal to one half of the VDD voltage of the IC. If VDD is
5 volts. then the reference for comparators 389 and 391 is
2.5 volts. Therefore with an average amplifier outpur signal
level of 2.5 volts into the integratars, it would take 2
milliseconds for warnaway comparator 38% to geperare a
warmaway trigger output and 20 milliseconds for full alarm
comparatcr 391 to generate a full alarm trigger output This
is in addition to the § milliseconds of integrator bold off. if
the rise dme of the input signal is fast enough and high
cocugh to migger the disable integratar control signal

FIG. 12 is an intermediate level block diagram of digital
block 401 showing the major blocks of the digital section of
the IC. output imer block 403, diszble integrator block 405,
clock puise phase circuitry 407, test select 409. RC oscillator
411, power on reset and bias generator 413, and voliage
divider 387 disclosed above in the FIG. 11 (integrators). The
power on reset and bias generatar 413 is a group of tran-
sistors and one capacitar that genevates a reset at power up
and establishes a bias for ali the analog amplifiers etc.
Resistor capaciter (RC) oscillatar 411 bas all cormponents on
board ircluding a 15 piccfarad capacitor, with the exception
of the timing resistor, which is external to IC 201. It is a
conventional CMOS RC oscillator with a divide by two
cireuit (“T-Rip-fiop™) to produce a L0 Kbz clock form a 20
Khz oscillator. Clock pulse phase circuitry 407 has pulse
separation delay ciceuitry and tuverters far both phases of
the clock. Test select circuitry 449 selects internal circuits
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for testing and aceelerates the clock for the timers to reduce
testing time of the IC. Test is inidated by palling the input
terminal up to VDD and the readings are taken on the adjust
terminal

FIG. 13 is a schemaric of output tmer block 403, It
contains six timer blocks, timer clock divider block 421. and
the associated circufiry required to suppart the output timing
af IC 201, The six timers include five divider stages with
resets and output detemminaton cirenitry, Timer clock
divider block 421 has cleven divider stages with resets and
a test mode bypass far the first 5 stages to accelerate testing,
Ote of the eleven outputs is used as required for the input
clocks to the § timers above.

- ——Inverter 423 inverts the negadve power oy feset (PORB),

which is inverted again by inverter 427 befors being input to
set “D-flip-flop”™ 431 “Q” output on (high). This starts 1.5
second full alarm disable timer 425 at power up via inverter
433 which inverts the signal to a low, which allows the
output of “nor gate™ 435 to go high. thareby removing the
reset from the timer allowing it to start. When disable timer
428 starts. its done output remains low., which is inverted by
inverter 429, thereby continning to hold the reset off “D-flip-
flop" 431, aliowipg the “Q" output to remain high for the
timing cycle of disable tdmer 428. Onc and a half second
disable timer 425 has a count of 29 with an input clock of
19.53 Hertz, which gives a time of 1.485 seconds, which is
very closs to the chosen nominal time of 1.5 seconds (1%
off). The high “Q" ontput from “D-flip-flop” 431 is inverted
by inverter 433 and used to disable any input from either the
warnaway or full alarm integrators. This is dons for the full
alarm input, by setting the “D" inpat to “D-flip-flop™ 439
low, with the cutput from inverter 433. This on the next 10
KHz clock cycle sets “D-flip-fiop™ 439 Q" ountput low and
holds “D-lip-fop" 437 in raset, thereby not allowing the ful]
alanm {nput to be clocked through to its output timer 457 far
the duration of disable timer 425 timing cycle. For the
warnaway input by setting one of the inputs to AND gate
447 low, forcing AND gate 447 output low disabling
“D-flip-flop” 443 by holding it in reset and oot allowing the
warnaway input to be docked through to its cutput tirer 473
for the duration of disable timer 425 timing cycie. Full alarm
disable timer 425 blocks both warnaway and full alarm
inputs.

The positive inverted power on reset (FORB) is also used
to reset all other timers, After reset, the alarm trigger inpuc
from the full alaum integrator (it triggers at power up) staris
two second timer 465 of LED 69, but is blocked from
starting full alam outpat timer 457 by disable timer 425
holding “D-flip-flop™ 437 in reset Also after reset the
warnaway trigger inpot from the warnaway integrator (it
triggers at power up also) triggers two second warnaway
flash timer 483, bue is also blocked from triggering warn-
away output timer 473 by disable timer 425 holding “D-flip-
flop" 443 in reset.

After the 1.5 second period at power oo reset. an ioput
from either the full alarm or warnaway integrators will
tigger its associated ootput timers and input disable timer
(5. An input from the full alarm integrator will trigger
disable timer 425, full alarm output dmer 465 for LED 69,
and ful] alarm output timer 457.

When the trigger is released. alarm disable timer 425 will
run its full duration as described above. Full alarm output
timer 465 for LED 69 is triggered by sctting “RS latch”
made up with “nar gates” 469 and 471. then through inverter
4467 to release the resat on timer 465 allowing it to start. This
will drive LED 69 output continuously for the fult diration
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of the timing cycle thrcugh “zor gate” 469 and “or gare” 481
for the duration of timer 465. When timer 465 expirzs. it

‘resets “RS larch™ made op with “nar gatas” 469 and 471

which holds the timer in reset and LED 69 off until the input
is wiggered again. Full alarm ontput timer 457 is triggered
through clocking “D-fiip-flop™ 437 which transfers the high
“D" tnput to the “Q" outpurt. This sets “RS" latch made up
with “nor gates” 461 and 463, The low outpt from “ner
gate" 463 gots to inverter 459 to release the reset on tmer
457 allowing it to start. When it starts, it drives the full alarm
output through “nor gate™ 461 for the full durarion of the
timing cycle, At the end of the timing cyele, the output of the
timer resets “RS latch™ made up with “nar gat=s™ 461 and

463, which holds timer 457 in reset and fuf] alarm outpat.off

unti the fall alam ottput timer 457 is again triggered by an
input from the full alaom integrator.

The warnaway trigger input from the warnaway integrator
(shown in FIG. 11) will trdgger the following timers of
oiitput timer block 403: warnaway disable timer 441 (700
milliseconds in the preferred embodiment). warsaway fash
tmer 483 for LED 69 (two seconds in the prefemed
embodiment), apd warnaway cutput dmer 473 (200 milli-
scconds in the preferred embodiment}). Warpaway flash
timer for LED 69 is started any timme the warnaway wigger
input is received. The input signal sets “RS latch” made up
of “nor gates” 487 and 489. The low output from “nor gate”
489 is invertzd by inverter 485, The high signal ar the reset
input of timer 483 rrleases the reset and allows timer 483 to
start. The low output of timer 483 allows the output of “nor
gatz" 487 to go high far the duratiop of the timing cycle.
Tuis output is AND-ed with a 5 Hertz clock signal from
clock timer 421 by AND gate 491. which will give 2 5§ Haz
output pulse swing for a perjod of 2 seconds. The § Hertz
signal is input into “or gate” 481 to drive LED €9 output
with the § Hertz pulse string for the 2 second pariod. Hence,
LED 69 flashes at 2 5 Hertz rate for 2 seconds. A constant
2 second on (high) signal from full alarm outpat timer 465
of LED 69 will keep LED 6% ag coostant if it is input to *or
gate” 481 at the same time as the 2 second 5 Herz pulse
string is input

Warnaway output timer 473 is started by the warnaway
input from the wamaway intsgrator clocking the high “D”
input to the outpat. The high “Q" output sets “RS latch”
madé up of “zor gates” 477 aud 479. Then the fow output of
“por gate™ 479 is inverned by inverer 475, applying a high
to the reset input of timer 473. This refeases the reset, which
allows the dmer to start. Wheno warnaway ootpat timer 473
starts, the output goes low, applying a low to one of the
inputs of “nor gate™ 477, This allows the output to go high.
which provides a positive signal to drive the warnaway
outpat. which can either be inverted or not inverted at the
output tanminal.

The warnaway trigger input clocks the high “D" input of
“D-flip-flop” 449 to the “Q" output. the high “Q" output is
inverted by inverter 451, providing a low to one of the inputs
of “nor gate™ 453. This is blocked from releasing the reset
on timer 441 by the high warnaway trigger input being high.
until the trigger input go#s away, at which time warpaway
disable timer 441 is started. When timer 441 starts. ts output
remains low for the duradon of the dmigg cycle. This fow
output is inverted to a high to continue to hold the reset off
on reset input of “D-flip-flop” 449 (it is a negative input for
reset). The low output of inverter 451 also goes to the “D”
input of “D-flip-lop” 455 which is toggied (trapsfewred) to
the “Q" output oo the next 10 KHz dock cycle. The low “Q"
outpat of “D-flip-Sap” 455 goes to one of the inputs of AND
gate 447 forcing its output to go low thereby placing a reset
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on “D-flip-flop” 443. This blocks any warnaway trigger
input to warnaway output timmer 473, but does not block a full
alarm input, for the duration of the warnaway disable timer
441. When tmer 441 times out, its ouput goes high,
producing & low at the output of “gor gate” 445, This resets
“D-flip-tiop" 449, causing its “Q" output to go low. The low
at the “Q" output is inverted by inverter 451, releasing the
warnaway trigger input by removing the reset from “D-flip-
flop™ 443 on the next 10 KHz clock cycle via “D-flip-flop”
455 and AND gate 447. This high at the output of inverter
451 is input to “nor gate” 453 forcing its outpat to go low.
This places a reset on warnaway disable timer 441, forcing
its output low. The low at the output of timer 441 is input to
“nor gate™ 445 allowing its output to go high. This releases

another wammaway ioput trigger.

I a warnaway or full alarm input tigger is received while
their respective disable timers are momog, then that timer is
reset by the positive input of the trigger via their respective
“nor gates” 435 or 453 (inverts the signal and resets the
timer). When the input wigger is removed, the reset is
removed ailowing the respective timer to start 3 new timing
cycle. Therefore, as long as an activating input is present at
the ioput of IC 201. the respective timer will be held in reset
and if the signal goes away and raturns within the respective
disable timer timing cycle, it will be blocked from generat-
icg an owrput and it will reset and restart the respective
disable timer when the signal disappears again.

FIG. 14 is a schematic of the integratar disable control
circuit If during an input, the input rises fast enongh and hag
sufficient amplitude, the AMPOUT (amplifier output) signat
will clock the high at “D-flip-flop™ 501 “D" inpat to its “Q”
output. This will release the reset on five millisecond inte-
grator disable timer 503. allowing it to start. At the same
time the high “Q" output is used to disable both warnaway
and full alarm iptegrators 385 (discussed above). Whea
integratar disable timer completes it cycle. its output goes
high seing “RS latch™ made up of “ner gates™ 505 and 507.
‘When the RS latch” is set, a high oot of “nor gate™ 507 goes
to “nor gate” 513. forcing its output to go low, resetting
integration minimutn time timer §15. One haif of 2 5 KHz
clock cycle later (the Clock is inverted by inverter 509), 2
high ipput to "nor gate” 507 resets the “RS latch” and forces
“nor gate™ 507 output low, allowing the output of “ner gatz”
513 to go high thereby releasing tirner 515 to start its timing
cycle. When integration minimum time timer 515 is reset or
is in its timing cycle, its cutput is low, placing a reset on
“D-flip-flop” 501 and disabling any additional integratar
disable output for the duration of the reset and the timer's
timing cycle. which is 400 milliseconds. PORB (power on
reset bar or not) is inverted by inverter 1L The high reset
signaj out of inverter 511 then resess the “RS” latch and
integration minimpm time tmer 515, starting a 400 milli-
second timing cycle af power on resst

FIG. 15 is a schematic of one of the 5 stage “T-flip-flap”
timers that is used in IC 201. Aoy number of clock cycles
can be used in these timers up to 31 (2%-1). which is the
pumber that is used in the FIG. 15 schematic. Unless the
timing hits right on for a Jow couat. it is preferable to use 2
higher counnt for batter accuracy in the iming which pro-
vides for higher rasolution. The § stage qmers can use any
ourput from clock divider timer 421, Warnaway ourput timer
473 with its 5 stage timing using a 3 KHz clock from divider
timer 421 would have a time-out or a cormplete cycie of 6.2
milliseconds. while using a 5 Hertz output would have a
time-out of 6.35 seconds.

Wamaway output timer 473, using a 156.25 Hertz clock
input at the “T" ioput weuld have a 198.4 milliseconds
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time.out (within 1% of the nominal 200 milliseconds
chosen). When the RB {reser bar) input is low. the timer is
beld off with all of the QB’s (“Q" bars) high, When the reset
is refeased and a clock signal is input at the “T™ input to “or
gate" 525, the output of “or gate” 525 will follow the clock
until “dore” goes high forcing “or gate” 525 to remain high
as long as “done” is high. thereby stopping and holding the
connt at 31 untdl the tirmer is reset and released from reset,
Each “T-flip-flop" stage divides the clock by 2. After “T-flip-
fiop" 5§27. the clock frequency would be 78.125 Hertz, After
“T-flip-Bop” 529, the clock frequency would be 38.0625
Hertz, After “T-flip-flop™ 531. the clock frequency would be
19.53125 Hertz. After “T-flip-flop™ 533, the clock frequency
would-be 9.765625 Herz. “Afterthe [ast stage *T-flip-flop”
538 the clock frequency would be 4.8828125 Haw if the
counter would continue to run, bat when all of the “QB”
outputs go low, all the ipputs 1o “nor gawe™ 537 are low,
thereby allowing the “done™ output to go high which blocks
the clock input and stops connter/timer with a count of 31.
Te will rezmain stopped until the timez is reset and the reset is
refeased.

Also this unit is described as a 2-stage sensor, but the
inventioa is not imited to 2 stages and may be cmployed
with three (3) or mare stages (where a stage is level of threat
input generating a predetegmmined alarm response). The out-
put pulses may vary in lengths such as 200 milliseconds for
the “warn-away” and approximately oae full second for the
full alarm output. This will allow alarms with the capability
to distinguish between “warn-away" and full alarm with one
input This also provides for elimination of one ddve tran-
sistor and one wire.

The above disclosure makes reference to component
values and to time values. This is provided to aid the reader
in reconstruction and understanding of the crcuit. However,
it is not limiting to the invendor. A number of values may
be employed to achisve the same or substantially the same
tesult and to vary the paramerers of the application.

While the invention has been described by reference to a
particular embodiment therecf, those skilled in the art will
be able to make vadous modifications to the described
smbodiment of the invention without departing from the true
spirit and scope thereof, It is integded that all combinations
of elements and steps which perform substandally the same
function in substanually the same way to achieve the same
results are within the scope of this inventicn.

What is cleimed is:

1. A method of indicating a degres of incoming threat to
an eiectrogically secured area comprising the steps of:

&) sensing via a sensor means a degree of threat delivered

to a secured area;

b} generating from the outpat of said means an clectric

signal propertional to said degree of threat;

¢) analyzing said signal tc detzrmine if it represents a low

degree of threat o a high degree of threar: and

d) producing either a first pulse represeating said low

degree of threat or separately producing said first pulse
and a second palss representing a signal haviog both
said low degree of threat and said high degree of threat

2. The method of claim 1 wherein said sensor meags is
chosen from a group consisting of shock sepsors, motion
seosors. field disturbance semsors. sound discriminater
sensars, ulirasonic seasors and current sensors.

3. The method of claim 2 wherzin the stzp of generating
said elecric signal includes the step of generating an alter-
nating current signai whoss amplitude is propartional t¢ said
degree of threat
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4. The method of claim 2 wherein the step of analyzing
said signal includes the steps of:

a) amplifying szid signal to produce an amplified signal;

b} impeessing said amplified signal simultancously to at
least two scparate integrators of different sensitivity to
produoce integrated signals; and

¢) activating a pulse generator specific to each said
integrated signal if the associated integrated sigmal
reaches a predetammined level .

5. The method of caim 4 wherzin the step of analyzing
said signal further includes the steps of:

a) impressing said integrated sigrals simuitaneously to
__ respective_comparators of different sensitivity ro pro-

duce & first comparator signal if the associated inte- s
grated signal reaches 2 first predeteymined level indi-
cating said low degres of tireat signal or & second
comparator sigoal if the associated integrated signal
reaches a sceond, higher peedetermined level indicating
said high degree of threat signal: and

b) activating & pulse generator specific to said first and
said second comparator signals.

6. The method of claim 2 wherein the step of analyzing

said signal includes the steps of:

a) amplifying said signal to produce an amplified signal; 5

b) impressing said amplified signal simultancously to at
least two separate integrators/comparators, each said
integratar/comparator having different sensitivity; and

¢) activaring a pulss generator to produce said fivst and
said second palses specific to each signal integrated and b
compared if that signal reaches an associated predeter-
mined [evel

7. The method of claim 2 wherein said step of analyzing
said signal includes the steps of:

a) amplifying said signal with an amplifier to prodoce an »

amplified signal;

b) impressing said amplified signal simultaneously to at
least two separate integrators of differeat sensitivity to
produce integrated amplified sigaals;

¢) separately impressing said integrated. amplified signals
ta at least two signal comparators, one in series with
each integrator and of different sensitivity, to provide a
first comparator signal indicating said low degree of
threat of a second comparator signal indicating said s
high degree of threat if the integrated, amplified signal
reaches an associated predetermined level; and

d) activating a pulse generator specific to cach said
comparator signal.

8. The method of claim 2 including the additional step of st
ignoring said signat produced by said sepsor means for a
predetermined amount of time to eliminate spurious. non-
physica] sgnals interacting with said sensor means.

9. The method of claim 8 wherein the step of ignoring said

]

i)

. signal inclndes the step of opeaing a normally closed switch 43

1o discomnect said amplified signal, for said predetermined
amount of time to climipate spurious, ncophysicaj signals
prodoced by random energy fields interacting with said
SCNSCr Tueans.

10. The method of claira 8 wherein the step of igneisg &

said signal for said predetermined amount of time includes
the step of opecing  pair of normally closed switches for
xeventing second pulses from being outpwt to an alam
contoller to eliminate signals preduced by cootinuous
energy fields intezacting with said sensor means.

11. The method of claim 8 wherein the step of ignaring
said sigral for said predstermined amount of time inclodes
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22
the step of resetring a flip-flop having an ousput therwin and
generating a logjc low output for preventing the production
of said first and said second pulses to eliminate signals
produced by coatnuous snergy fields interacting with said

5 SCOSCr means,

12, The method of claim 8 wherein said nonphysical
signals include an EMF signal or ar RF sigoal

13. The method of claim 1 including the additional step of
ignoring any signal that does not disappear and later reap-
pear.

14. The method of claim 13 wherein said step of ignaring
a sigual that does not disappesr and later reappear includes
the steps of triggering a first or second timer t0 generats a
third or a fourth pulse for opening a respective normaly
closed switch to prevent providing said fitst or sezond pulses
to an alarm controller.

15. The method of claim 14 wherein said siep of ignoring
a signal that does not disappear and later reappear includes
the steps of triggering said first or said second tmer to
generate said third or said fourth pulses for opening of
respective normally closed switches to prevent providing
said first or second pulses to said alarm conwolier for the
duration of said threat delivered to said secured arca

16. The method of claim 1 further including the st=p of
sending said pulscs over a single conductar to an alarmm
controller,

17. The method of claim 16 wherein said alarm system
controller recognizes szid pulses by their associated pulse-
width as either a full alarm threat or a warn-away thoeat

18. An electronic security system for indicating a degree
of threat incoming to an electronically secured area com-
prising:

a) sensar means for seasing a degree of threat delivered to

a protected area;

b) meass for generating an electric signal propartional to

said degres of threat;

¢) means for analyzing said electric signal to determine if

it represears a low degree of threat or a bigh degree of
threat; and

d) means for producing either & first pulse. represeating

szid low degree of threat, or means for separately
producing said first pulse and a second pulse, repre-
seoting said signal having both said low degree of
threat and said high degree of threat.

19. The device of claim 18 wherein said sensor means is
chosen from a group consisting of shock sensors, modon
sensors, fisld disturbance seasors, sound discrimipator
sepsors, ultrzsonic sensars and current sCnsors.

20. The device of claim 19 fusther including means for
ignoring said signal produced by said sensor means for 2
predetermined amount of time to eliminate spurious, noa-
physical sigaais.

21. The device of claim 20 wherein the means for ignoring
said signal includes a normally closed switch which is
opened for said predetermined amount of time for discon-
necting said signal to thereby eliminate spurious. nonphysi-
cal signals produced by raadom egergy felds imeacting
with said sensar means.

22, The device of claim 20 wherein means for ignoring
said signal includes a pair of normally closed switches for
preventing providing said first and said second pulses for
said predetermined amount of thue to an alarm controller to
eliminate signals produced by continuous energy fields
interacting with said sensor meaus.

23, The device of claim 20 wherein means for ignoring
said signal includes a flip-flop having an outpitt therein for
generating a logic low output for preventing providing said
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first and said second pulscs for said predetermined amount
of time to ac alaon controller for eliminating signals pro-
duced by continucus energy fields interacting with said
sensor means.

24. The device of claim 20 wherein said nonphysical
signals inctude an EMTF signal or an RF signal.

25, The device of claim 18 further including meaas for
ignoring any signal that does net disappear and later reap-

pear.

26. The device of claim 25 wherein said means for
ignaring 4 signai that does not disappear and later reappear
includes a first ar second timer for generating a third or a
fourth pulse for opeaing respective nommally closed switches
to prevent providing said first of second pulses to an alam
controller

27. The device of claim 26 whersin said means for
ignoring a signal that does not disappear and later reappear
triggers said first or said second tmer to gencratz said third
ar said fourth pulses for opesing said nommally closed
switches to preveat providing said first or second pulses to
said slarm controller for the duration of said threat delivered
ta said secured arca.

28. The device of claim 18 further including a single
conductor seading said first and second pulses to an alarm
controller.

29. The device of claim 28 further including an alarm
systemn coptroller for recogmizing said pulses by their asso-
clated pulsewidth as either a full alarm threat or 3 warg-away
threar

30. The device of claim 18 further including a capacitor
through which said signai is passed to rameve any direct
current and voltage therefrom.

31, The device of claim 18 wherein said means for
analyzing said signal includes:

1) a sigaal amplifier, baving an ioput and ap output
therein, for receiving said signal fram said sensor
means and producing an amplified signal thereof; and

b) a first and second voltage intzgrator copoected to said
amplifier output, said first integrator having a high
sensitivity for responding to said low degree of threat
signal and said second integratar having 2 lower sep-
sitfvity for responding to said high degres of threat
signal, said integrators simnltanecusly receiving seid
amplified signal from said amplifier.

32, The device of claim 18 wherein said means for

analyring said sigeal includes:

2) a signal amplifier, having an input and an output
therein. for receiving said sigoal from said sensar
means and producing an amplified signal thereof; and

b) a pair of voltzge comparators connected to said ampli-
fier output, said first comparator having 2 high sensi-
tivity for responding to said low degree of threat signal
and said second comparator having a lower sensitivity
for responding to said high degree of threat signal. said
comparatars simultaneously receiving said amplified
signal from said amplifier,

33. The device of claim 18 wherein sald means for

analyzing said signal includes:

) a signal amplifier. having an input and an output
therein, for receiving said signal from said sepsor
means and producing an amptified signai thereof; and

b) a first and second voltage integrator and cornparator
coanected to said amplifier output, said first int=grator-
comparatar having a high sensitivity for responding to
said low degree of threal signal and second said
integrator-comparator having a lower sessitivity for
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rzsponding to said high degree of threat signal said
integrators and comparators simultansously recziving
said amplified signal from said amplifier,

34. The device of claim 18 wherein said means for
producing cither said first pulse or said separate first and
second pulses i{ncludes a Arst and second voltage
comparator/output-pulse-generator, cach connected ©0 a
respective voltage integrator for comparing integrated volt-
ages produced from each said integratar and producing said
first pulse representing said low degree of threat signal from
a high sensitivity integrator and sepamately producizg both
said first and said second pulse representing said low degres
of threat signal from said high seasitivity integratar and said
high dagree of threat signal from a low sensitivity integrator.

35. The device of claim 34 further including a singie
conductor coupled to outputs of said pulse gencrators for
transmission of said first and said second pulses baving
different pulsewidths.

36. The deviee of claim 18 further including a single
condactor for ransmission of said first and said second pulse
theredroagh.

37. The davice of claim 18 whersin said first and said
second pulses have a first and a second pulsewidth,

38. The device of claim 37 wherein said first pulsewideh
is greater then said second pulsewidth or said second puise-
width is greater theq said first pulsewidth.

39, A method of blocking undesirable signals fom acti-
vation of an alarm in an electronically secured arsa com-
prising the steps of:

a) sensing via a sensor means a degree of threat delivered
to a protected area;

b) geperating from the ourput of said semsof means an
electric signal, having strength proportional to said
degree of threat;

¢} ampiifying said signal to produce an amptified signal:

d) deleting the front end of said amplified signal and
removing it from further consideration;

¢) inputing seid amplified signal to a comparatar for
comparing said amplified signal against 2 known ref-
erence;

f) producing in responsc to said comparisoa cither a first
pulse, representing a low degree of threat. or separately
producing said first pulse aod 2 secopd pulse, repre-
septing a signal having both said low degrec of threat
and a high degree of threat; and

g) simultaneously preventing the output of either said
separate first and second pulses or said first puise 10 an
alarmn otil said amplified sigoal disappears and later
reappears.

40. The method of claim 39 wherein said sensar means is
chosen from a group consisting of shock sensors. motion
sensors. field disturbance sensors, sound discriminator
sensors. ultrasonic sensors and cumrent sensars.

41, The method of claim 40 wherein the swzp of ampli-
fying said signal includes the additional steps of amplifying
and rectifying a full wave of said signal so that said
amplified signal represents all values of said signal. is solely
positive. and reduces the differeatial in the positive and
negative aspects of said signal.

42 The method of claim 40 including the additiosal step
of ignoring said signal produced by said sensor means for a
predetarmined amount of time to eliminate spurious. gon-
physical signals interacting with said sensor means.

43, The method of claim 42 whereisn the step of ignoring
said sigmal includes the step of opening a normaliy closed
switch 1o disconrect said amplified signal. for said prede-
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termined amotmt of time. to eliminate sparjous. nonphysical
signals produced by random energy fields interacting with
said sensor means.

44. The method of dlaim 42 wherein the step of ignoring
said signal for said predetarmined amount of time includes
the step of opeaing a pair of normally closed switches to
Prevent said first and second pulses from being output to an
alarm controller to eliminate signals prodzced by continuous
energy fields interacting with said sensor means.

45. The method of claim 42 wherein the step of ignaring
said signal for said predetrmined amount of time includes
the step of resetting a flip-flop baving an cutput therein and
generating a logic low oatput for preventing production of
said first and said second palses to eliminate signals pro-
ditted by continlous energy fields interacting with said
SEN50T Means.

46. The method of claim 42 wherein said nonphysical
signals include an EMF signal or an RF signal.

47. The method of claim 40 further including the step of
ignoriag any signal that does not disappear and later reap-
pear.
48. The method of claim 47 wherein said step of ignoring
a signa] that dees 1ot disappear and later reappear includes
triggering a first or second timer to generate a third or a
fourth pulse for opening of an associated normally closed
switch to thereby prevent said first or second pulses from
being outptit to an alarm controller,

49. The method of claim 48 wherein said step of ignoring
a signal that does not disappear and later reappear includes

mestcpsnftﬂgguingsaid.ﬁmmsaidsccondﬁmzmz

generate said third or said fourth pulses for opering of said
normally closed switches to thareby prevent said first or
second pulses from being outpat to said alarm eoutroller for
the duration of said threat delivered to said secured area.

59. The method of claim 39 employing a single conducter
for transmission of said first and said second puise there-
through.

51. The method of claim 3% employing a single conducter
cotpled to outputs of a pair of pulse generators generating
said first and second pulses for transmission of said first and
said second pulses having differeat pulsewidths,

52, The method of claim 3% wherein said first and said
second pulses bave a first and a second pulsewidth,

3. The method of claim 52 wherein said first pulsewidth
is greater then said second pulsewidth or said second pulse-
width is greater then said first pulsewidth.

54. Amethod of indiczting a degree of an incoming threat
to an electronically secured area comprising the steps of:

a} sensing via a sensor means a degree of threat defivered
to an electronically secured area including the step of
generating an alternating current signal whose ampli-
tude is proportional to said degree of threat;

b) analyzing said sigoal to determipe if it is of a low.
degree of threat or of a high degree of threat, including
the steps of:

i) rectifying and amplifying said sigeal;

if) impressing the resulting rectified, amplified signal
simultaneously to at least twa separate integrators of
different seasitivity;

iii) imprassing the resulting separate integrated, ampli-
fied signais to ar least two signal comparators of
different sensitivity, one in seriss with each of said
integrators; and

iv) activatizg at least one pulsc generator respoasive to
an outpat of each said signal comparator; and

d) producing either a first pulse representing said low
degree of threat or separately producing said first and 4

26

second pulse representing a signal having both said low
degree and said high degree of threat,

55. The method of claim 54 wherein said sensor means is
chosen from a group consisting of shock sensors. motion
sensors, field distorbance semsors. sound discriminator
sensors. ultrasonic sensors and curent sensors.

56, The method of claim 54 including the additional step
of ignoring said signal produced by said sensor means for a
pradétermined amount of time to eliminatwe spurions, nog-
physical signals interacting with said sensor means.

57. The method of claim 56 wherein the step of ignoring
said signal includes the step of opening a normally closed
switch to disconnect said amplified signal, for said prede-

_termined amount of tine, from said integrators to eliminate
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spurious. nonphysical signals produced by random energy
ficlds interacting with said senser means.

38. The method of claim 56 wherein the step of ignaring
said signal for szid predetermined amount of ime includes
the step of opening a normally closed pair of switches to
disconnect caid pulse generatars and prevent said first and
second pulses from being output to an alarm controller to
eliminate signals produced by continuous energy ficlds
interacting with said sensor means.

59. The method of claim 56 wherein the step of ignoring
said signal for said predetermined amount of time inciudes
the step of resetting a flip-flop having an output therein and
generating a logic low output for preventing said first and
said second pulses from said pulse generators from being
olitput to an alarm controller to eliminate signals produced
by continuons energy fields interacting with said sensor
means,

60. The method of claim 56 wherein szid noaphysical
signals include an EMF signal or an RF sigual,

61. The method of claim 54 including the step of ignoring
any signal that does not disappear and later reappear.

62. The method of claim 61 wherein said step of ignoring
a signal that does not disappear and later reappear includes
the steps of triggering a first or second timer to generate a
third or a fourth pulse for opening of an associated normally
closed switch to thereby prevent said first or second pulses
from being outpur to an alarm controller.

63. The method of claim 62 wherein said step of ignoring
a sigoal that does ot disappear and later reappear includes
the steps of wiggening said first or said secand timer to
generate said third or said fourth pulses for opening of said
pomally closed switches to thereby prevent said first or
second putses from being output to said zlamm controller for
the duration of said threat delivered to said secured area.

64. The method of claim €3 further including the step of
an alarm system coatroller recognizing said puises by their
associated pulsewidth as either a full alarm threat or a
warn-away threat

65. The method of dlaim 62 wherein the step of producing
either sajd first pulse ar said second pulse inciudes seoding
said puises over a single coaductor to an alamm controller.

66. Art electronic secunty system for indicating a degree
of threat incoming to an electronically secured area com-
prising:

a) sensor means for sensing a degree of threat delivered to

a sectired area having the capability of outputting aa
elecwic signal having stength proportional to said
degree of threat;

b) a capacitor through which said signal is passed to

remove any direct current and voltage therefrom;

c) means for analyring said sigoal to determine If it

represents a low degree of threat or a high degree of
threat inclnding:
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1) a signal amplifier for receiving said sighal from said
Sensor means; and

if) a pair of voltage intsgrators connectzd 0 an outpgt
of said amplifier, one said intsgrazor having a high
sensitivity for responding to a low intensity ampli-
fied signal and the other said integrator having a
lower sensitivity for responding to a higher intensity
amplified signai and for simuitaneously receiving
said amplified signal from said amplifier; and

d} means for producing either separate first and secopd

pulses rspresenting a signal containing both a low
degree of threat and a high degree of threat, or said first
pulse representing said low degree of threat including
_a pair of voltage comparators/guipul-pulse-generatars,
" one connected to each said voltage integrator for com-
paring outputs produced from each said imtégrator and
for producing a first pulse representing said low degree
of threat from said high sensirivity integrator and for
producing both said first and said separate second pulse
from both said generators representing said low degres
of threat from said high sensitivity integrator and said
high degres of threat from said low sensitivity intzgra-
ton

67. The sysiern of claim 66 wherein said sznsor means is
chosen from a group consisting of shock sensors, motion
sensers. field disturbance sensors, sound discriminators,
ultrasonic sensors and curreat seasor.

68. The system of claim §7 wherein said signal produced
by said sensor means is ignored for a predetermined amount
of time to eliminate spurious, nonphysical sigeals interact-
ing with said seosor means.

69. The system of cleim 68 wherein a normally closed
switch is apened to disconnect said ampiified signal. for said
predetermined amoont of tme, from said integrators to
eliminate spurious, nonphysical signals produced by random
energy fields interacting with said seasor means.

70. The system of claim 68 wherein a normally closad pair
of switches ere opened to discoonect said first and said
second pulse generators and to thereby prevent said first and
second pulses from being output to an alarm controller to
eliminatc signals produced by continuous enexgy fields
ipteracting with said sensor means.

7L The system of cleim 68 wherein a flip-fop having an
output therein is reset to geoerate a logic low output to
disconnect said pulse generators and to eliminate signals
produced by continuous energy fields interacting with said
$5¢0SCT means.

72. The system of claim 68 wherein said aonphysical
signals include an EMF signal or an RF signal.

73. The system of claim 66 wherein any signal that does
not disappear and later reappear is ignored.

74. The system of claim 73 wherein ignoring a signal that 50

does not disappear and later reappear is accomplished by
riggering a first or second timer to generate 4 third or a
fourth pulse o open & cormaily closed associated switch to
thereby prevent said first or second pulses fram being output
to an alarm coctroller,

75. The system of claim 74 wherein ignoring 4 signal that
does not disappear and later reappear is accomplished by
triggering said first or said second timer to generats said
third or said fourth pulse to open said ncrmaily closed
associated switch to thereby prevent said first or second
pulse from being output to said alamm controller for the
duration of said threat delivered to said secured area

76. The system of claim 66 wherein said pulses are sent
over a single conductar t0 an alarto controlier,

77. The system of claim 66 wherein ag alarm systern
congoller recognizes said pulses by their associated pulse-
width as either a full alarm threat or & Warn-away threat,

25

&

65

28

78. A method of indicating a dagres of incoming threat to
an elecmonically secared area comprsing the steps of:

2) sensing via a sensar means a degree of threat delivered
10 a secured ared. said sensor means generating an
electric signal proportional to said degres of threat;

b) analyzing said signal to determine if it represents 2 low
degree of threat ar a high degree of threat, and

¢) producing either a first pulse representing said low
degres of threat or separately producing said first pulse
and a second pulse representing a signal having both
said low degrec of treat and said high degree of threat

79. The methed of claim 78 wherein said seasor meaos is
chosen from a group consisting of-shock sepsors-motion -
sensors. feld disturbance segnsors. sound discriminator
sensors, ultrasonic sensQTS and CUTCNt Se0SOLS.

80. The method of claim 79 wherein said electric signal is
an alterpating current signal whose amplirode is proportional
to said degree of threat,

81, The method of claim 79 wherein the step of analyzing
said signal includes the steps of:

a) amplifying said signai w produes an amplified signal;

) tmpressing said amplified signal simultanzously to at
least two separate integrafors to produce integrated
signals; and

) agtivating a pulee generator specific to each said
integrated signal if the associated inftegrated signal
reaches a predetermined level

82. The method of claim 79 wherein the step of analyzing
said signal further includes the steps of:

1) amplifying sajd signal 10 produce an amplified signal;

b) impressing said aroplified signal simultansousty to at
least two separate cemparatars of different sensitivity
to produce a first comparator signal if the assoclated
imegrated signal reaches a first predetermined level
indicating said low degree of threar sigral or a second
comparator signal if the associated integrated sigoal
reaches a second, higher predetermined level indicating
said high degree of threat signal; and

c) activating a pulse generator specific to said first and
said second comparator signals.

83, The method of claim 79 wherein the step of analyzing

said signal incindes the seps of:

a) amplifying said signal to produce an amplified signal;

b) impressing said amplified signal simultaneously to at
least two separate integrators/comparatars, each said
intagrater/comparator having differest sensitivity: and

¢) activating a pulse generatar specific to each said
integrator/comparator 1o produce said first and/or said
second pulse if the respective output signal reaches a
predetermined level.

84. The method of claim 79 wherein said step of analyzing

said signal ineludes the sweps of:

a) amplifying sajd signal with an amplifier to produce an
amplified signal,

b) impressing said amplified signal simultaneously to at
least two separate integrators of different sensitivity to
produce integrated amplified sigals;

¢} separately impressing said integrated. amplified signals
to at least two signal comparators, one in series with
each integrazer and of different sensitivity. ta provide a
first comparator signal indicating said low degres of
tireat or a second comparator sigoal indicating said
high degree of thrzat if the integrated, amplified signal
reaches an associated predetermined level; and

exumm L pace §§
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d) activating a pulse generator specific to each said

comparatar signal,

85. The method of claim 79 including the additional siep
of ignoring said signal produced by said sensor means for a
predeteruined amount of time to elimjpate spurious. nop- 3
physical dgnals interacting with said sensor means.

86. The method of claim 85 wherein the step of ignaring
said signal includes the step of closing normally open first
and second switches to prohibit processing of said sigpal for

a predetermined ameunt of tme to eliminats spurious. 10

conphysical signals produced by random energy fislds inter-
acting with said sensor means,

87. The methed of claim 85 wherein the step of ignoring
said signal for said predetermined amount of time includes

the step of opering narmally closed switches, thereby pre- 15

venting said first and second pulses from being output to an
alarm contoller to eliminate signals produced by contdnnons
energy fields interacting with said sensor means.

88. The method of claim 85 wherein the step of ignarieg

said signal for said predetamined amount of time includes 20

the step of resetting a flip-flop having an cutput therein and
generating a logic low output for preventing said first and
said second pulses from being output to an alarm conmollar
to climinate signals produced by continuous epexgy fisids
interacting with said semsor means.

36

89, The method of claim 85 wherein said noaphysical
signals include an EMF sigral or an RF signal,

90. The method of claim 78 including the additional step
of ignoring any signal thar does mot disappear and later
Teappear.

91, The method of claim 20 wherein said step of ignoring
a sigpal that does not disappear and later reappear includes
the steps of triggering a first or second tmer to generatz 2
third or a fourth pulse for opeming of a normally closed
switch to thereby preveat said first or second pulses from
being output to an alarm controlier.

92. The methiod of claim 91 wherein said step of ignoring
a signal that does not disappear and [ater reappear includes
the steps of triggering said first or said second tmer to
generate said third or folrth pulsSs for opening of said
narmally closed switches to thersby prevent said first or
second pulses from being output to said alarm controller for
the doration of said threat delivered to said sccured arca.

93. The method of claim 78 further incloding the stap of
sending said pulses over a single copductor to an alarm
controjler.

94. The method of claim 93 wherein an alamm system
controller recognizes said pulses by their associated pulse-
width as either a full aarm threat or a warn-away threat,

EXHIBIT L PAGE gi
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Limited Lifetime
Consumer Warranty :

Directed Electronics, Inc. ("OET™) promises to the original purchaser to repair or
replace with a comparsble reconditioned mode! any CEI unit (hereafter the *unit™),
excluding without limitatian the siren, the remote transmitters, the associated
sensars and accessories, which proves to be defective in workmanship or material
under reasonable use during the lifetime of the vehicte provided the following con-
ditions are met: the unit was professionally installed and serviced by an autharized
DET dealer; the unit will be professionally reinstalled in the vehicle in which it was
ariginally instailed by an autharized O£I dealer; and the unit is retucned to QEL, ship-
ping prepaid with a legible copy of tha bill of safe or other dated proaf of purchase
bearing the following infarmation: consumear's name, telephone number and address:
the authorized dealers name, telephone number and address; complete product
description, including accessories; the year, make and model of the vehicle: vehicle
license number and vehicle identification number, All components other than the i
unit, including without limitation the siren, the remote transmitters and the associ- i
ated sensors and actessories, cafry @ one~year warranty from the date of purchase of
the same, This warranty is non-transferable and is automatically void if; the original
purchaser has not completed the warranty card and mailed it within ten (10) days of
the date of purchase to the address listed an the card; the unit's date code or serial
number is defaced, missing or altered; the unit has been modified or used in a
manngs contrary to its intended purpose; the unit has bean damaged by accident,
unreasonable use, neglect, improper service, installation or other causes not arising
out of defects in materials or construetion, The warranty does not cover damage to
the unit caused by installation ¢ removal of the unit. DET, in its sole discretion, will
determine what constitutes excessive damage and may refuse the return of any unit ;
with excessive damage. TQ THE MAXIMUM EXTENT ALLOWED BY LAW, ALL WAR- [
RANTIES, INCLUDING BUT NOT LIMITED TO EXPRESS WARRANTY, IMPLIED
WARRANTY, WARRANTY OF MERCHANTABILITY, FITHESS FOR PARTICULAR PURPOSE !
AND WARRANTY OF KOM-INFRINGEMENT OF INTELLECTUAL PROPERTY, ARE
EXPRESSLY EXCLUDED; AND DEI NETTHER ASSUMES NOR AUTHORIZES ANY PERSON ¢
OR ENTITY TO ASSUME FOR IT ANY DUTY, OBLIGATION OR LIABILITY IN CONNEC- i
TION WITH ITS PRODUCTS, DET DISCLAIMS AND HAS ABSOLUTELY NO LIABILITY I
FOR ANY AND ALL ACTS OF THIRD PARTIES INCLUDING ITS AUTHORIZED DEALERS i
OR INSTALLERS. DET SECURITY SYSTEMS, INCLUDING THIS UNIT, ARE DETERRENTS
AGAINST POSSIBLE THEFT. DEI IS NOT QFFERING A GUARANTEE OR INSURANCE
AGAINST VANDALISM, DAMAGE OR THEFT OF THE AUTOMOBILE, ITS PARTS OR CON-
TENTS; AND HEREBY EXPRESSLY DISCLAIMS ANY LIABILITY WHATSOEVER,
INCLUDING WITHQUT LIMITATION, LIABILITY FOR THEFT, DAMAGE AND/OR VAN-

PRl
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© 1999 Cirectwd Electronics, Inc. i
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i DALISM. THIS WARRANTY DOES NOT COVER LABQR COSYS FOR MAINTENANCE,
REMOVAL OR REINSTALLATION OF THE UNIT OR ANY CONSEQUENTIAL DAMAGES OF
ANY KIND. IN THE EVENT OF A CLAIM OR A DISPUTE INVOLVING EL OR ITS SUB-
SIDIARY, THE PROPER VENUE SHALL BE SAN DIEGC COUNTY IN THE STATE OF
CALIFORNIA. CALIFORNIA STATE LAWS AND APPLICABLE FEDERAL LAWS SHALL
APPLY AND GOVERN THE DISPUTE. THE MAXIMUM RECOVERY UNDER ANY CLAIM
AGAINST DEI SHALL BE STRICTLY LIMITED 70 THE AUTHORIZED DEI DEALER'S PUR-
f CHASE PRICE OF THE UNIT. DET SHALL NOT BE RESPONSIBLE FOR ANY DAMAGES
WHATSOEVER, INCLUDING BUT NOT LIMITED T0, ANY CONSEQUENTIAL DAMAGES,
INCIDENTAL DAMAGES, DAMAGES FOR THE LOSS OF TIME, LOSS OF EARNINGS,
COMMERCIAL LSS, LOSS OF ECONOMIC OPPORTUNITY AND THE LIKE. NOTWITH-
STANDING THE ABOVE, THE MANUFACTURER DOES OFFER A LIMITED WARRANTY TO
REPLACE OR REPAIR THE CONTROL MODULE AS GESCRIBED ABOVE. Some states do
not allow lmitations an hew long an implied warmanty will last or the exclusion or
limitation of incidentai or consequential damages. This wamanty gives you specific
legal rights and you may atso have cther rights that vary from State te State,

TR R Sy b
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This product may be covered by a Guaranteed Protection Pian {"GPP"). See your
authorized DEI dealer for detzils of the plan or call DEL Customer Service at 1-800-
B76-0800. DEI security systems, including this unit, are deterrents against pessible
theft. DEL is not offering a guarantee ar insurdnce against vandalism, damage ar theft
of the automobile, its parts or contents; and hereby expressly disclaims any liability
whatsoever, including without limitztion, liability for theft, damage and/or vandalism,
DT does not and has not authorized any person of entity tu create for it any ather
abligation, promise, duty or abligation in connection with this security system.

BABT A Bk bt B LN e B L L% 3 v e Pl

Make sure you have all of the following information from your deater:

P i L IE ST N L )

A clear capy of the sales receipt, showing the following:

T NN

M Date of purchase

& Your full name and address

B Authorized dealer's company name and address
B Type of alarm installed

B Year, make, model and color of the astomobile
W Automabile license number

W Vehicle identification number

i B All security options installed on automobile
B Instaliation receipts

Qs A
. Stk

R
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3 H © 1999 Diected Electronics, Inc,
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Confidential

-~ t
Thisagreementismadethisd& dayof /7?(5/’ é/.v ,19/7:”/ between Directed Electronics, Inc. (“DEI"), a California
corporation, located at 2560 Progress Street, Vista, CA 92083and __ A?, 2 _,/)r/_,/ ~ I 2 ; .
dba , {(“Authorized Dealer”), having its principal place of business located at
”~ I i : ' v
DU g PF ST ke My (ol Gunck
- Strect Addresa 4 City State v Zip Code

Contact Telephene number ( )

Theaboveaddressisa (type offacility}, locatedin DEl market 1D #

1. Authorized Dealer's Functions

1.01 Appointment of Authorized Dealer: DEIl agreestoappoint Authorized Dealer and Authorized Dealer agrees to serve as a
non-exclusive retail Dealer, based upon the terms and conditions setforth in this agreement and only atthe location set forth above orwhere applicable,
the additional locations set forth in Schedule A tothis agreement. Inconsideration ofits appeintmentas a DEI Retail Dealer, the Authorized Dealer
agreesto;

A. Utilize its best efforts to promote and sell the authorized products within its specified marketarea.

B. Maintain quality facilities for on-premise demonstration and sale of DEI products.

Cc Maintainan Installation Facility, owned, staffed and operated by the Authorized Dealer and which
meets allrequirements established by DEI.

D. Keep confidential any andall correspondence and/or material from DEl thatis marked as such.

E. Sell Authorized Products installed only and only to end users.

1.02 The Authorized Product: The Authorized Dealeragreestoorder and nI the DEI produc ine(s) that have E enauthorized by this
agreement. The authorized product ine{s} authorized by this Agreementare 79 /r’/ v
These arethe “Authorized Products.”

2. Authorized Dealer Location

201 Authorized Dealer agrees not o offer any DEI products for sale at any location other thanthe approved location(s) listedin this agreernent.
Schedule “A”is usedfor additional AuthorizedLocatiens.
2.02 Authorized Dealer agrees thatany change in location of business{es) willbe communicated to DEI.

3. Advertising
Authorized Dealer agrees notto advertise orengage in promotion activities concerning any DE| products unless:

A. Authorized Dealerhas a sufficient supply of these products on hand to meetanticipated demand.
B. Allreferencesto DEI's registeredtrademarks shalf state that the name is a registered trademark.

4. Warranties

Authorized Dealer agrees to honor DEI's published warranty to all customers to whom the Authorized Dealer sells or has sold DE| products. Authorized
Dealershall make no warranties or guarantees with respectto products or to use of products except as authorized by DElinwriting. Sales shallbe
madeunderDEVswarrantyineffectatthetime of sale. Authorized Dealeragreestofumishtoeachretall purchaser allwarranty cards or similar material
provided by DEL.

5. Nationwide Assistance Program

5.01 Fromtime totime, a DEl customer may betravelingthroughout the country. Ifthis customer should happen to be a long distance (more than
75 miles) from the DEI Dealerthat originallyinstalled the product and experience a problem with a DEI product, he qualifies for ourNationwide
Assistance Program.

Tamaintaina Nationwide Assistance Program forall DE| customers, all DEl Authorized Dealers shall provide Warranty Assistancetoany DEICustomer

travelingintheirlocal area, provided:
extipit K_ PAGE 7L
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A The DE|productwas instafled by an Authorized Dealer,

B. Thecustomeris more than 75 miles away oroutside the original sales market area fromthe installing
Authorized Dealer.

o The productin questionis under DEIwarranty.

D The servicing Authorized Dealeris authorized to sell the productline in question.

5.02 Providedthe customermeets the above listed requirements, the Authorized Dealer agrees to hanorthe DEIwarranty on the productin question
andprovide the customer with:

A Free diagnosis of system problem {limited to product failure only). Incases ofinstallation problems,

Authorized Dealer may charge its normal labor rates.
B. Replacement (provided the Dealer has the componentin questionin stock} orbypass of defective component(s).
C. Incase Authorized Dealer does nothave the necessary parts, Dealer will use best efforts to obtain such parts.

5.03 Ifthe customer cannot provide proof that they are eligible for the Nationwide Assistance Program or provided nofailure or defectis found, the
Authorized Dealer reserves the right to charge this customer any and all of its normal charges.

6. Term and Termination

6.01 The term of thisagreementshall be fromthe date itis signed through January 31, 1896, tobe renewed annually upon the mutual agreement
ofthe parties.

6.02 Either party may terminate this agreementwithout cause, effectiveimmediately upon written notice being delivered to the other party.

6.03 As ofthe effective date of termination, unfilled Dealer orders shall be deemed canceled and for thirty (30) days from thatdate DEI shall
have the option to purchase from the Dealerand the Dealer agrees to sell to DEl allorany part of the DEI products theninthe Dealer's
stock atthe prices the Dealer paid for the productiess any discounts and unearned allowances paid to the Dealer. Uponexercise of this

option, the Dealer agrees to ship the DEI productsto DElat DEI's expense.

6.04 Asoftheeffectivedate oftermination, the Dealershall refrain from selling any previously Authorized Products and from any conduct which would
make itappearthatitis an authonzed DE| Dealer. Dealer shall promptly remove fromits letterneads, advertising literature, and signage at all authorized
locations, and from alltelephone and other business directories of any kind all references to the DEI products. Dealer shail promptly refrain from
actingas anauthorized Dealerwith respecttothe products oron behalfof DEl and thereafter shallnot use any comorate name, trade name ortrademark
tending to give theimpression that any relationship still exists between DEl and the Dealer. The Dealeragrees to ship to DEI, alladvertising and/or sales
materials bearing DEl's name ortrademarks thatwas provided by DEI.

7. Miscellaneous

7.01 Non-Assignment: Dealer shallnothavetheright to assign, transferor seltits rights under this Agreementand any such assignment, transfer
orsale of rights by Dealeris void unless approved in writing by DEI.

7.02 Indemnification: Dealer agrees toindemnify and hold DEl harmlessfrom and againstany and allclaims, damages, andfiabilities whatsoever,
asserted by any person or entity resulting directly orindirectly fromany breach by the Dealer ofthis Agreement and such indemnification shall
includethe paymentof all costs and reasonable attorney’sfees expendad by DEl in defendingsuch claims. :
7.03 Governing Law: This agreementis deemedto have been entered intoin Vista, California, and shall be governed by the laws of the
State of California. All questions concerning validity, interpretation, orperformance of any ofthe terms of this Agreement, or determination of any
rights or obligations of the parties thereto, shall be resolved or litigated in courts in San Diego County, California, regardless of wherethe
Agreementis executed, and shallbe governed bythe laws of the State of Califarnia, without regardto conflicts of laws. Inthe eventofany action or
proceeding, including arbitration, to enforce this agreementor anyofits provisions, orfo declare the rights of the parties with respecttothis Agreement,
the prevailing party shall be entitled toreasonable Attorney's fees and courtcosts.

7.04 Severability: |fanyprovisions of this agreementare unenforceable orinvalid forany reason whatscever, such unenforceability orinvalidity
shall not affectthe enfarceability of the remainder of this Agreement. Any such unenforceabls or invalid provisionshall be severable fromthe
remainder of this Agreement, which shall remainenfarceable.

7.05 NoWaivers: Nowaivers of this Agreement shall be enforceable unless in writing.

Dealer Name: /l/é yyen /L//é o DEI Approval

7~ PrintName of Authorized Signaturé

Signature: % e Approved By: @

7 Authorized Signature

Title: (97/‘““’4‘-/ Date: 3 "/? C? - ?;{ Date: 3 ”?8" ?/

© 1989, 1994 Directed Electronics, Inc. 2560 Progress Street, Vista, CA 92083 (800) 876-0800 « FAX (619) 598-6400

The duplication of this copyrighted material without prior cansent of Directed Electronics, Inc. is a violation of Federal Law.

23T COANWDLRPK\DLRAGRMT PMS 10793
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1996/97 Renewal Form
Confidential

This renewadl is effective as of this _{ 3 day of Dec , Wjé, between Directed Hectronics, inc. (*DEI"), a Cdlifornia corporation,
located af 2560 Progress Street, Vista, CA 92083 and (Ra al bo ) Sc w1 a/
dba LCAuthorized Dadler”). to renew the 1995 Authorized Decler Agreement for the 1994/97 year.

The authorlzed DEI product line(s) by this renewal are: L/:' ID Cf',ll/f}lh‘ e, These are the *Authorized Products”.

[} This renewal Incorporates the agreements executed by the parties hetetofare, This renewal is evidentiary of Parties’ mutual desire to
continue with thelr respective contractual rights and obligations. The Agreement/contracts shall continue untif terminated at will, at any

time, with or without cause by either DEl or the Dedcler (elther party).,

23 For your convenience we have printed your customer profile below. Verity the accuracy of this data and make the necessary correc-
tions or additions in the space provided. Initial here to confirm that you have reviewed the account information below:

Customer #...,..044. 427061 Btreet..oseersvarsass 2426 W, 17TH STREET
NamB..eevervansanas RAINBOW S0UND City & Stateccsevanns SANTA ANA, CA
Contact.eciciaannas HEIP NGUYEN -4 5 » T 927062212
Authorized Lines... 95*VV- PhON@.csaasassnvvanee 7145543644

Bales ROpaseiacanns R30B FaXusosenonnnoaansaes 7145540128

3) Have there been any ownership changes, changes In company princlpals or new partners?
PBNO OYES  If yes, please complete the attached Customer Information form.

Has there been any changes to your Billing or Shipplng Address(es)? BNO LIYES

New Addresses:

4) Have you added or ¢losed any authorized locations?
O QOveS  if yes, please complets the attached Schedule "A”

§) Have you changed bank or banking account since you signed the 1994/95 Authorized Dealer Agreement?
0 CVES  Ifyes, please complete the 1996/97 Customer Information form

The undersigned conflrms of information accuracy and release of quthority to verlty.

Dealer Name; M éUY&’N & o
/Print Name of Auihorized Signature

Signature: z =
Agthorized Signature

Tile: _0\olipin - Date: ___[2 - 15~ ,%7'!

DEl Approval By: @ Oate: _(A-/3-9S

EXHIBITLPAGE i’t

© 1992, 1996 Directed Electronics, inc. 2560 Progress Street, Vista, CA 92083 (800) 874-0800 » FAX (619) 598-6400
The duplication of this copyrighted material without prior consent of Directed Electronics, Inc. is a violation of Federal Law. G ANWDLRPKA 9377 8/95
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Diracted Blectroniss, Inc. -
. T (B [?f@
[ ]
1998/99 Renewal Form (Confidential) = | roRoH U owy
(Al
This renewal is effective os of this ,z% doyof | Jece mber\ L 19977, between Directed Electronics, Inc. {“DEI"), u California
corporation, locaed of 2560 Progress Streel, Visto, CA 92083 0nd | Deainly  HeE1@ NGUYER)
de  RAALW SOy f\JD , {"Autharized Dealer”), to renew the Authatized Dealer Agreement for the 1998/99 year.

The authorized DEI product line{s) by this renewal are: \/ﬁo_e(“
These are the "Authorized Products.”

1. This renewal incorporates the agreemenis executed by the parties heretafore. This renewal is evidentiary of Parfies’ mutual desire to continue with their respective tontroc-
tual ights and obligations. The Agreement/caniracis shalf confinve unfil terminated at will, af any time, with or without couse by either DEI or the Dealer {either party).

2. Foryour convenience we have printed your customer profile below. Verify the accuracy of this doto ond make the necessary corrections or additions in the space provided.
Initiaf here 1o confirm that you have reviewed the account informatian below:

Customer Number: 927061 Street: 2426 W. 17TH STREET
Name: RAINBOW SCUND City, State: SANTA ANA, CA
Contact: HEIP NGUYEN Postal Code: 327062212
Authorized Lines: 97 vv---------- Phone: 714-554-3644
Sales Representative: R8T Fax: 714-554-0128

3. Have there heen any ownership changes, changes in company principals or new partners?
PBio O3 Yes  [Fyes, please complete the attached Customer Information form.
Have there been any changes to your Billing or Shipping address(es)?
@ o (3 Yes  If yes, plense wrile your new address helow:

4, Have you odded or closed any cuthorized locations?
Ao 03 Yes M yes, please complete the oitached *Schedule A”

5. Have you changed bank or banking account since you signed the previous Authorized Deoler Agreement?
ﬂ.hln I Yes 1 yes, please complete the 1997/98 Customer Information Form,

The undersigned confirms of information accuracy and release of authority to verify.

Decler Nome:  #eoy Nyouew
U

Signature: %“"

-
Tt pwned ARy Dote /2 50'4'(
DE| Approval By: (.0 . M Dt (2-30-9"7
\ v -
i © 1997, Directed Electronics, Inc, 2560 Progress Street, Vists, CA 92083 (300) 875-0800 Fox: (760) 598-6400

5797
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(Rev. 3/59) 0&5‘6‘) CIVIL COVER SHEET

The J3-44 civil cover sheet and the information contained herein neither replace nor supplement the filing ang service af pleadings or other papers as reguired
by law, except as provided by local rules of ccurt. This form, approved by the Judicial Conference of the United States in September 1974, 1s required for the use
of the Clerk of Court for the purpase of initiating the civil docket sheet. (SEE iINSTRUCTIONS ON THE REVERSE OF THE FORM)

1. (@) PLAINTIFFS DEFENDANTS

DIRECTED ELECTRONICS, INC., a THUNDER SOUND CORPORATION, a

California corporation ”1 Califernia corporation, doing
COJEL 19 bﬁé‘l Bss as RAINBOW SQUND; and HEIP

NGUYEN, an individual, doing business
i |as RAINBOW SOUND
() counTy oF ResioENCE oF FirsT LisTED pLaNTIFF SAN DI EGO COUNTY OF RESIOENCE OF FIRst Listen oerenoant ORANGE
(EXCEPT IN U.S. PLAINTIFF CASES) ‘ (IN U.S. PLAINTIFF CASES ONLY)

,,,,,,,

NOTE: (N LAND CONDEMNATION CASES, USE THE LOCATION OF THE
TRACT OF LAND INVOLVED.

ira

Cc} ATTORNEYS {FIRM NAME, ADDRESS, AND TELEPHONE NUMBER) ATTORNEYS (IF KNOWN) .
Stephen S. Korniczky (Bar No. 135532) y 47 Rl 5
BROBECK, PHLEGER & HARRISON LLP 00 cv 1 j f C.': B ' M (NLU)
12390 E1 Camino Real
San Diego, CA 92130 Ph: (858)720-2500

li. BASIS OF JURISDICTION (p_ace anx nonesoxoneyy  [HIl. CITIZENSHIP OF PRINCIPAL PARTIES (riace aN i ONE BOX FOR PLAINTIFF
(For Diversity Cases Only) AND ONE BOX FOR DEFENDANT)
) 1 us. covemment [X] 3 Federal uestion
Plaintitf {U.S. Government Not a Party) PTF DEF PTF  DEF
Citizen of This State [C11 [t incorporatedorprincipaiPlace [_1a [ 4
[ 2 u.s. covernmen [ 4 oiversity of Business In This State
Defendant lingicate Citizenship of Parties Citizen of AnatharState [ | 2 [__] 2 Incorporated andg pringipalPlace [ 5 [ 5
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Case 3:00-cv-01372-JM-POR Document 1 Filed 07/10/00 Page 109 of 111

AO 120 (3/85)

TO:

Commissioner of Patents and Trademarks
Washington, D.C. 20231

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT

In compliance with the Act of July 19, 1952 (66 Stat. 814; 35 U.S.C. 290) you are hereby advised

that a court action has been filed on the following patent(s) in the U.S. District Court:

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00cv1372 BTM(NLS) 7/10/00 United States District Court, Southern District of California

PLAINTIFF DEFENDANT

Directed Electronics, Inc. Thunder Sound Corp.; Heip Nguyen, both dba Rainbow Sound

PATENT NO. DATE OF PATENT PATENTEE

1 1,756,693 3/9/93 Directed Electronics, Inc.

2 1.822.608 2/22/94 Directed Electronics, Inc.

31,873,747 1/17/95 Directed Electronics, Inc,

427218082 1/19/99 Directed Electronics, Inc.

51,848,176 8/2/64 Directed Electronics, Inc.

In the above-entitled case, the following patent(s) have been included:

DATE INCLUDED

INCLUDED BY

D Cross Bill D Other Pleading

D Answer

Amendment
PATENT NO. DATE OF PATENT PATENTEE
| 345,711 4/5/94 Darrell E. [ssa
2 4,584,569 4/22/86 Michael J. Lopez, Howard A. Williams, Jr., Henry J. Salvatori
35,532,670 7/2/96 Darrell E. Issa, Jerry W. Birchfield; Directed Electronics, Inc.
{Assignee)
4 5,646,591 7/8/97 Darrel] 1ssa, Jerry Birchfield; Directed Electronics. Inc. (Assignee)
5
[n the above-entitled case, the following decision has been rendered or judgment issued:
DECISION/AJUDGMENT
CLERK (BY) DEPUTY CLERK DATE

Copy | - Upon initiation of action, mail this copy to Commissioner Copy 3 - Upon termination of action, mail this copy to Commissioner

Copy 2 - Upon tiling document adding patent(s). mail this copy to Commissicner Copy 4 - Case file copy




Case 3:00-cv-01372-JM-POR Document1 Filed 07/10/00 Page 110 of 111
AQ 120 (3/85)

TO: REPORT ON THE
Commissioner of Patents and Trademarks FILING OR DETERMINATION OF AN
Washington, D.C. 20231 ACTION REGARDING A PATENT

In compliance with the Act of July 19, 1952 (66 Stat. 814; 35 U.5.C. 290) you are hereby advised
that a court action has been filed on the following patent(s) in the U.S. District Court:

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00cv1372 BTM(NLS) 7/10/00 United States District Court, Southern District of California

PLAINTIFF DEFENDANT

Directed Electronics, Inc. Thunder Sound Corp.; Heip Nguyen, both dba Rainbow Sound

PATENT NO. DATE OF PATENT PATENTEE

1 1,756,693 3/9/93 Directed Electronics, Inc.

2 1,822,608 2/22/94 Directed Electronics, Inc.

31,873,747 1/17/95 Directed Electronics, Inc.

427218082 1/19/99 Directed Electronics. Inc.

51,848,176 8/2/94 Directed Electronics, Inc¢.

In the above-entitled case, the following patent(s) have been included:

DATE INCLUDED INCLUDED BY
Amendment D Answer D Cross Bill E, Other Pleading
PATENT NQ, DATE OF PATENT PATENTEE
1345711 4/5/94 Darrell E. Issa
24,584,569 4/22/86 Michael J. Lopez, Howard A. Williams, Ir., Henry 1. Salvatori
35,332,670 7/2/96 Darrell E. Issa, Jerry W. Birchfield; Directed Electronics, Inc.
{Assignee)
4 5,646,591 7/8/97 Darrell Issa. Jerry Birchfield: Directed Electronics. Inc. {Assignee)
5

In the above-entitled case, the following decision has been rendered or judgment issued:

DECISION/IUDGMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1 - Upen initiation of action, mail this copy to Commissioner Copy 3 - Upen termination of action. mail this copy to Commissioner

Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy



Case 3:00-cv-01372-JM-POR Document1 Filed 07/10/00 Page 111 of 111
AO 120 (3/85)

TO: REPORT ON THE
Commissioner of Patents and Trademarks FILING OR DETERMINATION QF AN
Washington, D.C. 20231 ACTION REGARDING A PATENT

In compliance with the Act of July 19, 1952 (66 Stat. 814; 35 U.S.C. 260) you are hereby advised
that a court action has been filed on the following patent(s) in the U.S. District Court:

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00cv1372 BTM(NLS) 7/10/00 United States District Court, Southern District of California

PLAINTIFF DEFENDANT

Directed Electronics, Inc. . Thunder Sound Corp.; Heip Nguyen, both dba Rainbow Sound

PATENT NO. DATE OF PATENT PATENTEE

11,756,693 3/9/93 Directed Electronics, Inc.

21,822,608 2/22/94 Directed Electronics, Inc.

31.873,747 1/17/95 Directed Electronics, Inc.

427218082 1/16/99 Directed Electronics, Inc.

51,848,176 8/2/94 Directed Electronics, Inc.

In the above-entitled case, the following patent(s) have been included:

DATE INCLUDED INCLUDED BY
Amendment I:l Answer D Cross Bill I:l Other Pleading
PATENT NO. DATE OF PATENT PATENTEE
1 345,711 4/5/94 Darrell E. [ssa
24,584,569 4/22/86 Michael J. Lopez, Howard A. Williams, Jr., Henry J. Salvatori
35,532,670 7/2/96 Darrell E. [ssa, Jerry W. Birchfield; Directed Electronics, Inc.
(Assignee)
45,646,591 7/8/97 Darrell [ssa, Jerry Birchfield; Directed Electronics, Inc. (Assignee)
5

[n the above-entitled case, the following decision has been rendered or judgment issued:

DECISION/JUDGMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1 - Upon initiation of action, mail this copy to Commissioner Copy 3 - Upon termination of action, mail this copy to Commissioner

Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy



