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STEPHEN S. KORNICZKY (State Bar No. 135532)

KRISTEN E. CAVERLY (State Bar No. 175070) Co0 -
BROBECK, PHLEGER & HARRISON LLP SRR IV DRI
12390 El Camino Real /4

San Diego, CA 92130-2081 BT

Telephone:  (858) 720-2500

Facsimile:  (858) 720-2555 . /‘\V \“Q\

Attorneys for Plaintiff

Directed Electronics, Inc.

DIRECTED ELECTR
corporation,

V.

RAED HUSNI AL SAFARINI, also known as
ALSAFFARINI RAED HUSNI, an individual,
doing business as STEREQ WAREHOUSE,

UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF CALIFORNIA
Wey 13/

Case No.

( .\t.-:':zl‘)

ONICS, INC., a California

)
)
Plaintiff, )  COMPLAINT FOR:
)
) 1) Federal Patent Infringement
) (35 U.S.C. § 271);
) 2) Federal Unfair Competition, False
) Designation of Origin, and Dilution
) (15 U.S.C. §1125(2));
) 3) Tortious Interference with Contract;
Defendant. )  4) State Unfair Competition
) (Cal. Bus. & Prof. Code §17200);
) 5) Dilution and Injury to Business
) Reputation (Cal Bus. & Prof. Code
) §§14320, 14330); and
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

6) Common Law Unfair Competition

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 California corporation with 1ts 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 Raed Husni Al Safarini, also
known as Alsaffarini Raed Husni, is an individual doing business under the fictitious name of
Stereo Warehouse and is engaged in the business of selling and installing car alarms with his
principle place of business located at 645 Broadway Street, Chula Vista, California 90250 and with
a secondary place of business located at 5040Convoy Street, #B, San Diego, Califormia 92111,

JURISDICTION AND VENUE

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

jurisdiction 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).

4. 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.
/!
i
i

!
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5. Pursuant to 28 U.S.C. section 1367, this Court has supplemental jurisdiction in this
matter over each of the following claims:

a. State dilution and injury to business reputation in violation of California Business
and Professions Code section 14330; and
b. Interference with contract.

6. Venue properly lies in this district pursuant to 28 U.S.C. section 1391(c) because
defendant’s principal place of business 1s in this judicial district and a substantial part of the events
or omissions giving rise to the claims occurred in this judicial district.

GENERAL ALLEGATIONS

7. DIRECTED has been engaged in the business of manufacturing and distributing vehicle
security systems for 14 years. DIRECTED’s VIPER® vehicle security products have a reputation
in the industry for being of extremely high quality.

8. In an effort to create and further pubhic awareness of DIRECTED’s trademarks,
DIRECTED has expended large sums of money in promotion, marketing and advertising
throughout the State of California and nationally. In 1999, DIRECTED spent approximately $2
million on advertising; DIRECTED already has spent $1.2 million in advertising this year.

9. In 1999, DIRECTED sold $31 million dollars worth of VIPER® vehicle security
systems. DIRECTED’s total 1999 sales were approximately $86 million.

Trademarks

10. DIRECTED has adopted and is using the following federally registered trademarks to
promote, distinguish and sell its vehicle security systems:

« VIPER®, United States Trademark Registration No. 1,756,693 issued on March
9, 1993. A true and correct copy of the VIPER® certificate of registration is
attached hereto as Exhibit A and is incorporated herein by this reference,

+ Forward Facing Snake Image, United States Trademark Registration No.
1,822,608 issued on February 22, 1994 (referred to in advertising as “Vinnie the
Viper”). A true and correct copy of the forward facing snake image certificate

i
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of registration is attached hereto as Exhibit B and is incorporated herein by this
reference.

« DEI®, United States Trademark Registration No. [,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 issued on August 2, 1994. A true and correct copy of the NO ONE
DARES COME CLOSER® 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 1ssued 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
8, 2000.

« FAILSAFE®, United States Trademark Registration No. 1,709,910 issued on
August 25, 1992.

4 COMPLAINT FOR PATENT INFRINGEMENT
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+ 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 issued on
January 16, 1996.

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

»  VALET®, United States Trademark Registration No. 1,721,572 issued on
October 6, 1992.

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

11. 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®, NC 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.

i2. As a result 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®,
Hf
it
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NO ONE DARES COME CLOSE®, and the snake image trademarks have become distinctive of

DIRECTED's goods, and are closely 1dentified with DIRECTED’s goodwill and reputation.

Patents

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

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

14. DIRECTED owns or 1s a licensee of the following active patents, among others, relating

to the VIPER® vehicle security systems:

il

Vehicle Atarm Case Module, United States Patent No. Des. 345,711 issued
April 5, 1994. A true and correct copy of Patent No. Des. 345,711 1s
incorporated herein by reference and attached hereto as Exhibit F.

Motion Sensitive Security System, United States Patent No. 4,584,569 issued
April 22, 1986 (Reexamination No. B1 4,584,569 issued June 19, 1990). A true
and correct copy of Patent No. 4,584,569 is 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 Therefore, United States Patent No. 5,646,591
issued July 8, 1997. A true and correct copy of Patent No. 5,646,591 is
incorporated herein by reference and attached hereto as Exhibit [.

Remote Control Transmitter, United States Patent No. Des. 419,474 issued
January 23, 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 issued July 9, 1996.

6 COMPLAINT FOR PATENT INFRINGEMENT
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« Car Alarm Having A Soft Chirp Arming Signal, United States Patent No.
5,572,185 issued November 5, 1996.

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

o Alarm Sensor Multiplexing, United States Patent No. 5,783,989 issued July 21,
1998.

« Alarm Sensor Multiplexing, United States Patent No. 5,900,806 issued May 4,
1999.

15. DIRECTED’s VIPER® products are covered by some or all of the above listed patents.

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

Authorized Distribution Only

17. DIRECTED has manufactured and/or does manufacture several VIPER® vehicle
security system models, including but not limited to the 300+; 300 ESP®; 300 HF; 500+; 500
ESP®; 500HF; 550HF,; 600HF; 800 SHF and Viper Code Plus.

18. DIRECTED permits its VIPER® vehicle security systems to be advertised, sold and
installed only by its contractually authorized dealers. DIRECTED’s dealers are carefully selected,
and are, thereafter, trained, supported and monitored by DIRECTED and its representatives.
DIRECTED’s highly selective dealers are chosen, in part, because they have approprate facilities
and installation equipment and because they have skilled and trained vehicle securnty system
installers.

i
i

7 COMPLAINT FOR PATENT INFRINGEMENT




= v I = o e S S

[ S T N L L S T o T L T L T T e T e S g S O S Sy
[ e B R Y L e o ==~ R Vo T+« T N e T 7 o e =)

STEREQW AREHOUSE DO
ISTEREOW AREHOUSE X

Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 9 of 109

19. DIRECTED has expended, and continues to expend, substantial financial and other
resources in an effort to control the quality of the installation of its vehicle security system
products. [n addition to being highly selective when choosing its dealers, DIRECTED spends
significant time, effort and money educating its dealers with respect to DIRECTED’s 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.

20. DIRECTED also 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.

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

22. 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.

23. If a VIPER® vehicle security system is not instailed properly, 1t 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.

24. 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 DIRECTED has spent substantial time, effort and money developing, will thereby be tarnished

8 COMPLAINT FOR PATENT INFRINGEMENT
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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
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 arise, and provides the computer software to its authorized dealers containing the electronic
circuitry for numerous domestic and foreign vehicles sold in the United States and abroad.

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

26. At the time of the actions complained of herein, defendant was not an authorized dealer
of VIPER® products.

Warranfy

27. 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, DIRECTED’s 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 during the lifetime of the
vehicle.”

28. 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 instatlation 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.

29. DIRECTED’s ongoing business depends heavily upon the proper functioning of its
VIPER® vehicle secunty systems in vehicles in which it is installed, on the valuable reputation it
has developed as a resuit 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.

Defendant’s Conduct

30. DIRECTED is informed and believes that defendant advertises and/or displays
VIPER® vehicle security systems in an effort to attract the public into defendant’s business
establishment both to sell the public, without DIRECTED’s authorization, VIPER® products and,
even when defendant does not have VIPER® products in inventory, to “bait and switch” the public
into buying DIRECTED’s competitors’ products.

31. DIRECTED is informed and believes that, despite not being an authorized dealer,
defendant has sold and offered for sale VIPER® vehicle security systems to end user customers
and/or to distributors.

32. Defendant has sold the VIPER® vehicle security systems uninstalled and, thus, without
any knowledge, concemn 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
defendant may also be selling installed VIPER® vehicle security systems, but that the installations
are being completed by insufficiently trained personnel, such that the installed alarm may not
function properly.

33. Defendant has sold VIPER® vehicle security systems which do not include all of the
parts and/or literature which come with the units purchased from DIRECTED s authorized dealers.

34. DIRECTED, through its agent(s), has purchased at least one uninstalled VIPER®
vehicle security system from defendant in the last 12 months, which was missing one or more parts

or pieces of literature and which infringes one or more of the above identified patents.

10 COMPLAINT FOR PATENT INFRINGEMENT
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1 35. The VIPER® unit purchased by DIRECTED from defendant did not have a serial

2 number attached to the module case as would be present in a product received from DIRECTED or
3 one of DIRECTED’s authorized dealer selling an installed product. The serial number, which is

4 printed on a sticker and affixed to the module case by DIRECTED at the time of manufacture, was

torn off. The lack of a sertal number alone prevents a customer from being able to register the
product for warranty coverage.
36. DIRECTED is informed and believes that defendant knows or by the exercise of

reasonable care should know that DIRECTED sells its VIPER® vehicle security systems through

200 -1 o

authorized dealers only. This fact is generally known in the car alarm resale industry. Further,

10 DIRECTED 1s informed and believes that defendant has personal knowledge of this restriction in

11 that defendant informs customers that uninstalled units do not carry the manufactuer’s warranty.
12 37. DIRECTED is informed and believes that defendant is required, pursuant to California
13 Business and Professions Code sections 9800 et seq. (“Electronic and Appliance Repair Dealer
14 Registration Law”), to register with the State of California as an electronic and appliance repair
15 dealer as defendant is installing or holding itself out to the public as offering services in the

16 installation, repairing, servicing and/or maintaining vehicle security systems. DIRECTED is

17 informed and believes that defendant has not done so or that defendant’s registration is no longer
18 active.

19 38. The unauthorized promotton and sale of DIRECTED’s VIPER® vehicle security

20 systems by defendant, his failure to maintain control over the quality of the installation of the

21 system and his use of patented materials without DIRECTED’s authorization or consent, have

22 caused damage to DIRECTED’s reputation and goodwill and to the value of DIRECTED’s

23 VIPER®, DEI®, snake image and other trademarks and its patents.

24 First Cause of Action

25 Federal Patent Infringement (Against All Defendants)

26 35 U.S.C. Section 271

27 39. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 38 of

28 this Complaint as though set forth in full herein.
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40. 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 1is informed and believes that the terms and conditions of DIRECTED’s
authorized dealer agreements, including the resale restrictions, are known in the car alarm retail
industry and are or should in the exercise of reasonable care be known to defendant. A true and
correct copy of DIRECTED’s form authorized dealer agreement is incorporated herein by
reference and attached hereto as Exhibit K.

41. Defendant has infringed and is believed to be directly infringing, literally or under the
doctrine of equivalents, Patent Nos. 4,584,569 (motion sensitive secunty 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.

42, DIRECTED is informed and believes that defendant has contributed to and 1s
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 defendant has induced and is continuing to induce one or more of
DIRECTED’s authonzed dealers and/or end users to infringe the patents listed previously in this
paragraph in violation of 35 U.S.C. § 271(b).

43. DIRECTED has no adequate remedy at [aw and is, therefore, entitled to a preliminary
and permanent injunction prohibiting further infringement by defendant.

44, Defendant’s 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 attorneys’ fees
and expenses of litigation pursuant to 35 U.S.C. section 285, and prejudgment interest pursuant to

35 U.S.C. section 284.

12 COMPLAINT FOR PATENT INFRINGEMENT
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45. As a result of defendant’s infringing activities, DIRECTED has been damaged in an
amount to be proved at trnial, but believed to be in excess of $20,000. At a minimum, DIRECTED
s entitled to recover a reasonable royalty for the acts of infringement by defendant.

Second Cause of Action

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

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

46. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 45 of
this Complaint as though set forth in full herein.

47. Defendant’s unauthorized use of DIRECTED’s trademarks and patented technology,
and defendant’s express or implied misrepresentations concerning its affiliation with DIRECTED,
the quality or lack of installation of the VIPER® vehicle security systems he sells, and/or the
applicability 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).

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

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

50. DIRECTED has incurred and will continue to incur attorneys’ fees and costs in the

prosecution of this lawsuit,

13 COMPLAINT FOR PATENT INFRINGEMENT
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Third Cause of Action

Tortious Interference with Contract (Against All Defendants)

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

52. DIRECTED is informed and believes that defendant knows, or by the exercise of
reasonable care should know, that DIRECTED sells VIPER® products only to authorized dealers
who are contractually obligated to resell the products in an installed condition, to ultimate
consumers, and over whom DIRECTED can exercise control with respect to the content and
installation of its VIPER® vehicle security systems. A true and correct copy of DIRECTED’s
form authorized dealer agreement 1s incorporated herein by reference and attached hereto as
Exhibit K.

53. DIRECTED is informed and believes that by purchasing VIPER® products for resale
from parties other than DIRECTED, defendant intentionally, recklessly, or negligently committed
acts designed to cause and encourage the breach of contract by one of more of DIRECTED s
authorized dealers.

54. Defendant’s sale of VIPER® vehicle security systems, which are not installed by an
authorized dealer and which carry no warranty as a result of not being sold and installed by an
authorized dealer, in addition to interfering with DIRECTED’s contracts with its authorized
dealers, will injure the goodwill associated with DIRECTED's VIPER® and related trademarks,
and the valuable reputation DIRECTED has developed with respect to vehicle security systems, all
to DIRECTED’s damage in an amount to be proved at tnal but believed to be in excess of $20,000.

55. DIRECTED 1s informed and believes that each of the acts and omissions by defendant
complained of in this cause of action constitutes an act done willfully and with malice, thereby
supporting the award of exemplary damages.

i
i
H
i
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Fourth Cause of Action

Unfair Competition/Unfair Business Practices (Against All Defendants)
Cal. Bus. & Prof. Code Section 17200

56. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 55 of
this Complaint as though set forth in full herein.

57. Defendant’s unauthonized use of DIRECTED’s trademarks and infringement of its
patents to promote the sale of VIPER® and competing vehicle security systems, and/or defendant’s
unauthorized sale of DIRECTED’s VIPER® vehicle security systems, defendant’s 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 defendant’s failure to include all original parts and literature in the VIPER® products he
advertises, offers for sale and sells, and/or defendant’s failure to register pursuant to the Electronic
and Appliance Repair Dealer Registration Law, and/or defendant’s 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.

58. Defendant’s unfair and deceptive business practices have damaged DIRECTED in an
amount to be proved at tnial, but belicved to be in excess of $20,000.

59. Defendant’s 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.

Fifth Cause of Action

Dilution and Injury to Business Reputation {Against All Defendants)

Cal. Bus. & Prof. Code Section 14330
60. DIRECTED refers to and tncorporates herein by reference paragraphs 1 through 59 of
this Complaint as though set forth in full herein.
61. 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

15 COMPLAINT FOR PATENT INFRINGEMENT
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CLOSE®, 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.

62. Defendant’s unauthonzed use of DIRECTED’s registered trademarks and/or
unauthorized sale of DIRECTED’s VIPER® vehicle security systems, dilutes the distinctive
quality, and tarnishes 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 violation of
California Business and Professions Code section 14330.

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

64. Defendant’s acts and omissions will continue unless and until enjoined by this Court.

Sixth Cause of Action

Common Law Unfair Competition (Against All Defendants)

65. DIRECTED refers to and incorporates herein by reference paragraphs 1 through 64 of
this Complaint as though set forth in full herein.

66. Defendant has attempted to and has obtained economic benefit from, and has 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. Defendant has, without authorization, used DIRECTED’s registered
trademarks and patented material to promote the sale of vehicle security systems, and/or he has
used DIRECTED’s trademarks and/or VIPER® vehicle security systems to “bait’ customers to
come in to its stores, and/or he has made misrepresentations to customers with respect to its
affiliation and/or association with DIRECTED, and/or he has made misrepresentations to
customers regarding the quality of installation of VIPER® vehicle security systems which he has
sold, and/or he has made misrepresentations to customers concerning the applicability of
DIRECTED’s limited lifetime warranty to DIRECTED VIPER® vehicle security systems which he

has sold.

16 COMPLAINT FOR PATENT INFRINGEMENT
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67. As a result of the acts and omissions of defendant 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
attorney’s fees and costs in connection with the prosecution of this lawsuit against defendant.

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

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

69. For an injunction enjoining defendant, his agents, affiliates, employees, and those
persons In active concert or participation or privity with it 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);

70. For an injunction enjoining defendant, his agents, affiliates, employees, and those
persons 1n active concert or participation or privity with it 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;

71. For an order requiring defendant to deliver to DIRECTED all VIPER® products within
his possession;

72. For an order precluding defendant 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 1s likely, to lead the consuming public, or individual members
thereof, to believe that any product manufactured, distributed or sold by defendant is in any manner

1
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associated or connected with DIRECTED, or is sold, licensed, sponsored, approved or authorized
by DIRECTED;

73. For a judgment and order that defendant be required to supply plamntiff 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;

74. For an order directing defendant 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 defendant have complied with the above specified terms of injunction; and

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

As to all causes of action:

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

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

As to the first, third and sixth causes of action:

78. For punitive and exemplary damages.
i
i
i
Hi
i
Hi
i
i
i1/
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As to all causes of action:
79. For costs, including reasonable attorneys fees; and

8(). For such other and further relief as the Court deems proper.

DATED: ? -/ O/L) STEPHEN S. KORNICZKY
KRISTEN E. CAVERLY
BROBECK, PHLEGER & HARRISON LLP

A

¥/ StephenS. Komgc}Q)
Attomeys for Plaintiff Directed Electronics, Inc.
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1 DEMAND FOR JURY TRIAL

Plaintiff DIRECTED hereby demands trial by jury.

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

o fepled ol

~ N Lt k= W2

o]

/7 Stephen S. Korniczky __/
Attorneys for Plaintiff Directed Electronics, Inc.
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C United States Trademark Registration No. 1,873,747 issued on 24
January 17, 1995 (DEI®)

D United States Trademark Registration No. 2,218,082 issued on 25
January 19, 1999 (Module Case Line Decoration)
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Indicating the Threat Level of an Incoming Shock to an
Electronically Secured Vehicle and Apparatus Therefore)
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Method of Indicating Incoming Threat Level to an Electronically
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Int. Cl.: 12
Prior U.S. Cls.: 19 and 21

United States Patent and Trademark Office

Reg. No. 1,756,693
Registered Mar, 9, 1993

TRADEMARK
PRINCIPAL REGISTER

VIPER

DIRECTED ELECTRONICS. INC. (CALIFOR-
Ni1A CORPORATION)

1413 LINDA VISTA DRIVE

SAN MARCOS, CA 92069

FOR: VEHICULAR ANTI.THCEFT AND SECU-
RITY SYSTEMS; NAMELY, REMOTELY ACTU-
ATED, ELECTRONICALLY.CNERGIZED SE.
CURITY HARDWARE COMPRISING DOOR

LOCKS, ACTUATORS, AUDIDLE ALARMS
AND PARTS THEREFOR, IN CLASS 12 (US.
CLS. 19 AND 21).
FIRST USE
LI-9-1944.

11-9-188¢; IN COMMERCT

SER. NQ. 71-775.611, FILED 1-2)-1989,
G. T. GLYNN, EXAMINING ATTORNEY

exHBIT A PAGE A
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Int. Cl: 12
Prior U.S. Cls.: 19 and 21

<

Reg. No. 1,822,608

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

TRADEMARK
PRINCIPAL REGISTER

DIRECTED ELECTRONICS. INC. {CALIFOR.
NIA CORIMORATION)

2560 PROGRESS STREET

VISTA, CA 9208)

FOR: AUTOMQTIVE ANTI.THEFT SYSTEMS
COMPRISING ELECTRONIC SENSORS, ELEC:
TRONIC TAIN GENERATORS. ELECTRONIC
SIRENS. REMOTE CONTROL TRANSMITTERS
REMQTE CONTROL RECEIVERS, SOLD AS A
UNIT. AND SOLD THROUGH MAIL ORDER.

RETAIL STORES AND BY AUTOMOTIVE SE-
CURITY INSTALLERS. IN CLASS 12 (U.S. CLS.
19 AND 21

FIRST USE 4-8-1988; IN COMMERCE
§-8-1988,
SER. NO. 74-385.811, FILED 5-3-1991.

RICHARD A. STRASER. EXAMINING ATTOR.
NEY

gxHBIT B PacE 23
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Int. Cl.: 12 @

Prior U.S. Cis.: 19 and 21

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

TRADEMARK
PRINCIPAL REGISTER
DIRECTED ELECTRONICS, INC. (CALIFOR-  FIRST USE 6-0-198% IN COMMERCE
NIA CORPORATION) 6-0-1989.
2560 PROGRESS STREET
VISTA, CA 92083 SER. NO. 74-348,752, FILED 1-15-1993,

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

exuBIT C PAGE Qi
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Int. Cl.: 12

Prior U.S. Cls.: 19, 21, 23, 31, 35 and 44 Reg. No. 2,218,082

Registered Jan, 19, 1999

United States Patent and Trademark Office

TRADEMARK
PRINCIPAL REGISTER

s
i

DIRECTED ELECTRONICS, INC. (CALIFOR.  FIRST USE 1-1-1%9& IN COMMERCE
NIA CORPORATION) 1-1-1994.
REET
EI?TT%?S;‘S;ST EE GEOMETRIC ARRANGEMENT OF A PAR.

ALLEL PAIR OF TRIPLE PARALLEL LINES
FOR: ANTI.-THEFT ALARMS FOR VEHI- JOINED BY A PAIR OF PERPENDICULAR
CLES: ANTI.THEFT ALARM SYSTEMS COM.  LINES.

PRISING ELECTRONIC SENSORS, SIRENS,

REMOTE CONTROL TRANSMITTERS, RE- ) .

CEIVIRE AD PARTS FOR THE SAME SOLD SER. NO. 75-185,035, FILED 10-17-1996.
SEPARATELY OR AS A UNIT, IN CLASS 12

(U.S. CLS. 19, 21, 2, 31, 35 AND #44). MATTHEW KLINE, EXAMINING ATTORNEY

exuiBIT D PAGE 25 }
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Int, C): 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

DIRECTER ELECTRONICS, INC. (CALIFQR.
NIA CORPORATION)

2360 PROGRESS STREET

VISTA, CA 52083

FOR: ANTI.THEFT 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 SOLD 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 12-7-1%92.

RICHARD A, STRASER, EXAMINING ATTOR-
NEY

EXHIBIT )E; PAGE;%
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T M FSRAA R

. USOOD3457118
United States Patent [ (1] Patent Number: Des. 345,711
Issa 5] Date of Patent: .« Apr. 5, 1994
{54] VEHICLE ALARM CASE MODULE Assistant Examiner—Marcus Jackson
[76] Inventor: Durrell E. Isss, 1598 Parkview Dr., Attorney, Agent, or Firm~John J. Murphey
‘ Vista, Calif, 92083 (57 CLATM
[*] Term: 14 Years Thchomm:nul ds.ign of & vehicle alarm case module,
(21} Appl No: 3,712 s shown and described.
DESCRIFTION

iled: 5, . , .
{ii% f)ﬂse.da. ...... J - 11993 ....................... D1os106  F1G- 118 a top plan view of the vehicle alarm case

[58] Field of Search ........... H0/540, 546, 565, 568, ~ module showing my pew design; .
240/571, 572, 573, 574, 541, 542, 584; 116/169; FIG. 2 is & bottom plan view of the device showing my

D10/104, 106, 11 new design; i
/104, 1 § 121 FIQ, 3 is a left side elevational view thereof showing

[56) References Cited the design;
U.S. PATENT DOCUMENTS FIG. 4isa l'isht side elevational view thereof sho\\'ing
my new design;
D. 303,223 9/1989 Jasa .oiniecisisstaniena D10/106

FIG. 5 is a front elevational view of my new design;

D. 333,631 3/1993 Iasd oo D10/106 i : ; i
D. 33363 /1993 Dssa T DIo/106 ZIS 6 olc:u? furdclevmonn] view of the vehicie alarm
D. 333,996 3/1993 MAU et 3l coocrmmrcrnnnnn D10/106 moclile; &, .
FIG. 7 is a trimetnic view thereof showing my new
Primary Examiner—Wallace R. Burke design.

EXHIBIT F PAGE 27
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United States Patent s 1]  Patent Number: 4,584,569
Lopez et al, (45} Date of Patent:  Apr, 22, 1986
(4] MOTION SENSITIVE SECURITY SYSTEM [56] References Cited
(76] Inveators: Michzel J. Lopez, 970 Calle Venado, US. PATENT DOCUMENTS
Anaheim, Calif, 92807, Howard A, 4,180,811 1271979 Yoshimura eral ..o 340/566
Willlams, Jr., 2629 X. Griset P, 4,234,876 1171980 Muraj .. e 3804566
Santa Ana, Calif. 92704; Henry J, 4,418,337 1171983 Bader ..cmrune ... 340/566
Salvatori, 10633 Virginia Ave., Primary Exami
ey ; ry Examiner—Glen R. Swann, ITI
Whittier, Calif. 90603 Artorney. Agent, or Firm—Graver A. Frater
[21] Appl No.: 650,835 (57 ABSTRACT

The preferred arrangement utilizes 4 magnet suspended
at the center of an alastic cord over 2z pickup coil
Movement of the magnat is sensed by the coil in that

[22] Filed: Sep. 17, 1984

.- Related USi-Application-Data ~——siguals zre gEnETaad by SucH movement 1Be Signals

[63] Continuation-in-part of Ser. No. 324170, Nov. 23,  2%¢ processed in the combination of a time delay circuit

1981, abandoned. &nd a comparator to provide an output which is a mea-
sure of acceleration of the element on which the elastic
[51] Int LY o st GOSB 21/00  cord is mountad and, in one form, by a measure of jerk
[52] UL Cl e rassssosssons 340/566; 73/650;  in a similar time delay circuit and comparator combina-
737654, 340/65; 340/571 tion.
58] Field of Search .covvivevieniiennnee 340/566, 65, 571;
737654, 650, 653 22 Claims, 6 Drawing Figures
o4 . COMDITICH SENSOR

exupt & pace 27
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1
MOTION SENSITIVE SECURITY SYSTEM
CROSS-REFERENCE TO RELATED

APPLICATION

This application is 2 continuaion-in-part of applica-
tion Ser. Na. 06/324,170, filed Nov. 23, 1581, now aban-
doned.

TECHNICAL FIELD

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

15

protection -of motor-vekicle, “construction equipzfent,

and other high value apparatus in which 2 security
system can be housed. While not limited thersto the
invention 8 particelarly useful for the protection of
apparatus which is normally moved from place to place
or is fixed to an immovable structure. If the apparatus to
be protected against theft cannot be made secure by
enclosure or attachroent, it is usual practice to attempt
to sense the theft or attempted theft and, on that occa-
sion, to initiate some preveotive measure. A commaon
preventative is to sound an alarm capable of attracting
attzntion to the theft. The detection of motion is 2 logi-
cal choice when attempting to provide an apparatus
which is applicable 1o the protection of a wide variety
of portable apparatus in a muititude 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 nead to provide operating power in a
way that prevents defeat of the system and, in a truly
universal system, there is a need to devise & sensor
which is effective without regard to spacial orientation
or temperature differences and other physical factors.

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

SUMMARY OF INVENTION

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

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

20
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sepsor of the invention and, in part, because of its im-
proved signal processar. In preferred form, the sensor
comprises a coil adjacent to which a magnet is sus-
pended such that the maguet is freely moved toward
and away from the cofl, from side to side of the coil in
2 plane over the coil, and rotationally on an axis which
lies in a plane parallel to the coil. The suspension ele-
ment is a resilient member lying, when relaxed, in a
plane parallel to 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 coil 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 compared in

a comparater to a selected standard, Provision is made _ _ .

for altering the standard with a signal such, for example,
as might be applied by 2 switch seasitive to the state of
sore condition. The comparator output is integrated
and is made, at a sslected, sccumulated signal value, to
make energy available for signalling that unauthorized
motion has been detected. A timing means terminates
the unauthorized motion signal some predetermined
time after the integrated sigoal level falls below =
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 preferred embodiment, is special as is the
relation between the timing system and the sensor.

A means is included in the invention for rendering
this system inactive for a sclected time primarily to
avoid sensing motion as an incident to activating the
systerm. In the preferred form that means is proximity
sensitive and unauthorized motion is znnounced by an
audible alarm. To make it convenient and effective o
use an automotive horn as the sounder, the signal pro-
cessor includes a means for intarrupting horn operation
at 2 frequency in the audible range or below.

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

BRIEF DESCRIPTION OF THE DRAWINGS

1a the drawings:

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

FIG. 2 is a circuit diagram of the sensor and signal
processing section of the system of FIG. L;

FIG. 3 is 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 unit taken on line
4—4 of FIG. 3,

FIG. 5 is a cross-sectional view taken on ling 5—8§ of
FIG. 3; and

FIG. 6 is a diagram showing a portion ¢f the circuit
of FIG. 2 in an ajternate, preferred form.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The syster showr 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 unit.” In addi-
tion, the system comprises a wiring harress generally
designated 16, It extends from the unit 12 and inclodes
connector terminals 18 and 19 for connection to a bat-
tery or gther source of electrical power. The harness
also includes two multiple connector jecks, One of
those jacks is numbered 20 and it is interconnected with
the plug 21 of a cable 22 that extends to the speaker ynit
14. Two plugs are fitted into the other jack 23. One of
those plugs is connected by a cable 24 to a spring
opened plunger operated switch 25 in parallel with a
coadition sensor 125. The other plug is connected by a
cable 26 1o & reed switch 27.

The preferred embodiment includes these several
connectors and jacks and plugs so that the system may
be readily reconfigured for different applications. If the
~ system is to be permagently installed in an sutomobile it
may be preferred to omit the loud speaker unit 14 and to
use the antomobile’s horo instead. In addition, it may be
preferred to omit the battery that is housed in enclosure
12 and instead derive power from the automobile's
battery through terminals 18 and 19. The primary sen-
sor utilizes a resilient member and mass combination
but, in some cases, particularly in cases of automobiles,
it may be desirable to use a mechanically acutated
switch ta detect some kinds of unautharized action
such, for example, as opening of the avtomobile’s hood
or of the automobile's door. That kind of urauthorized
action is readily sensed by the plunger switch 25, but a
switch of that kind may be unnecessary, and would ba
omitted, in other situations such, for example, as when
the system is attached temporarily to & 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 to use the internal battery as the power 2

source rather than to attempt to connect the system to
the power source of the sysiem of the unit to be pro-
tected. Also, in that application the use of the plunger
operated mation 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 person 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 coavenient place within the apparatus to
be protected. The sensor responds to acceleration and it
is arranged so that it will respond to acceleration in any
direction. The sensing apparatus is constructed so that it
will sense any acceleration from a very low valus to a
very large value. The sensitivity of the system is con-
trelled in the signal processing unit and is adjustable 1o
fit the practical circumstance surrounding the applica.
tion of the system.

Not only will the sensor sense motion n any direction
but its response to acceleration is relatively independent
of the spacial crientation of the unit 12. That feature is
particutarly important when the system is moved from
ane security test to another. Even when it is not as, for
example, when permanently mounted in a motor vehi-
cle, the fact that the sensor is omnidirectional permits a
wider choice of mounting arrangements.

The preferred form of sensor employs a mass resilient
rmember spring arrangement in which movement of the
mass causes movement of a magnet in proximiry o a
pick-up coil. The coil is located in the ficld of the mag-
net which ordinarily forms at least part of the mass so

0
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that 2 voltage is induced in the coil as a consequence of
movement of the mass. The value cof the mass and the
stiffness of the resilient member are selecied so that the
magnet will be moved in significant degres in response
to even very small values of motion. A popular term for
such an apparatus is “motion detector.” In FIG. 2 the
magnet is ideatified with the reference numearal 30, and
the coil is numbered 31.

Signal Processing Circuit

The signal processor of preferred form empioys inte-
grated circuit devices thar require energization from
sources that are both more positive and rmore negative
than intermediate or reference potential. That require-
ment is met by the pawer supply circuitry shown in the
lower left corner of FIG. 2, The power supply, which is
generally designated 32, ificludas terminals 18 and 19,
They are arranged for copnection through a main
power switch to an external battery the positive side of
which is connected to terminal 18 and the negative side
of which is connected to terminal 19. Terminal 19 is
connected by line 33 to system ground ideatifisd by the
symbol marked 34. The positive terminal 18 is con-
nected by line 35 to a supply terminal W and to a recti-
fier 36 the other side of which is connecred by line 37 to’
the positive terminal 38 of the signal processor eir-
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 filteted out by a
capacitor 42 which is connected between lines 37 and
33. Resistors 43, 44 and 45 ara 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 a power terminal Z is connected to the junction
between resistors 44 and 45, A second voltage divider is
formed by resistors 46 and 47 which are conpected in
series, in that order, betwesn lines 37 and 33. The june-
ture of resistors 46 and 47 is connected 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 gutput is
connected by resistor 51 to its positive input and by
resistor 52 to its negative input. The posidve input of
the comparatar is connected to the junction of resistors
53 and 54 which are connected to form a voltage di-
vider between the positive line and negadve ground.
That voltage divider circuit includes a switch 55 which
is opened to disable the ascillator when, for example,
the speaker or alarm device includes its own modulator
or is not to be modulated.

The negative input of the comparatar 50 is connected

'to the juncture of a resistor 56 and 2 capacitor 57 which

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

The output of the comparator 50 is applied through
the parallel combination of diode 58 and resistor 59 to
the positive input of a comparator 60 and to tbe 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
conteol circuit to be described below, The cutput of the
comparator is also connecred to the negative input of a
comparator 62 whose positive terminal is connected to
the reference line. The output of the laiter is connected
to the base of a transistor 64 through a resistor 65. The
emitter of the transistor is connected to ground voltage
and the collector is connectad by resistors 66 and 67, in
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series, to the positive line. The junction of resister 66
and resistor 67 is connected to the base of a power
transistor 68 whose emitter is connected to the power
terminai W and whose collector 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
emitter and collector of transistor 68 and the other
cannected fram its collector to circuit ground, prosect
the traosistor.

The oscillator and amplifier are opecative only when

the output of comparator 80 is applied through the
adjustable resistor 81 to line 61 to apply a positive signal
to the negative input terminal of the comparator 60. A
dicde 82 is connected between line 61 and the positive
terminal, and the capacitor 83 is connected between line
61 and ¢ircuit ground. .
_ The negative input.of comparator 80 is connected to
the pawer terminal Z betwesn resistors 44 and 45 of the
power cireuit 32. The positive input of comparator 80 is
connected to line 84. A timing circuit formed by the
parallel combination of a capacitor 85 and a resistor 86
are connected between line 84 and ground. Line 84
extends 1o a junction 87, That junction is connected to
the collector of & transistor 88 whose emitter is con-
necied to circuit ground and whose base is connactad
througk a resistor 8% to the output of a comparator 90
whose positive terminal is connected to the power ter-
minal Y between resistors 43 and 44 of the first de-
scribed voltage divider network in power cirenit 32.
The negative terminal of comparator 90 is connected to
the junction of resistor 91 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 parallel with the capacitor and it
includes the normally open reed switch 93 and the con-
nector 23 of the wiring harness,

At the upper left in FIG. 2 coil 31 is disposed within
the magnetic field of magnet 36. The coll 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 connected in parallel with the combination of
coil 31 and resistor 95. The output of the amplifier 96 is
connected by the parallzl combination of a resistor 98
and a capacitor 99 to the negative input terminal of
amplifier 96. In addition, the output of amplifier 96 is
connected through 2 coupling capacitor 100 and a series
resistor 101 to the negative input terminal of an ampli»
fier 102 whose positive input is connscted to the refar-
ence potential line. The output of amplifier 102 is con-
nected by the series combination of a resistor 103 and a
parallel circuit consisting of resistor 104 and capacitar
105 to the nagative input terminal of the aroplifier 102.
The junction between the rasistor 103 and the paralle]
circuit is connected by a resistor 106 to the reference
potential line. In addition, the output of amplifier 102 is
connected to one end of a 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 between resistor 107 and capacitor 108 is
connected to the positive input terminal of amplifier 110
whase negative input terminal is connected to the out-
put of that amplifier. The output is also connected
through the setits combination of a potentiometer 111
and a fixed resistor 112 to the positive line. The juaction
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between the potentiometsr and the fixed resistor is con-
nectad through the jack and plug set 23 o one side of
the pormally open plunger switch 25 whose other side is
connected to circuit ground. The tap of the potantiome-
ter is connected to the negative input of another com-
parator 113 whose positive input terminal is connectad
by line 114 to the output of amplifier 102. The output of
comparator 113 is connected through a diode 115 to tha
junction point 87.

Diode type 1N4001 may be used everywhere where s
diode is indicated in the diagram. The several amplifiers
and comparators in the circuit are intagrated circuit
type 324. Appropriate values for the other elements of
the circuit are listed in the chart below,

Component Valuas

Yue

Resistors
43,45, 47,09, 107, 112 17K chos
44, 59, 101, 81 100K chms
106 1K ohms
36, 104 1 Meg ohms
44, 31, 52, 53, 54, 67, 93,
103, 114, 112 10K ches
B& 470K abms
Capacitars
42, 97, 99, (0§, 108 Q| mid
57, 83, 85, 9%, 100 100 mid

Operation of the Circuit

The sounder 74 is enerpized when transistor 68 is
turned on. The horn circuit includes & make-and-break
switch so that the horn will sound notwithstanding that
it is energized from the unidirectional source. Transistor
68 is turned on by the output of current amplifier 62
when comparator 60 is rendered conductive. The com-
parator 60 is turned on when the voltage across capaci-
tor 83, which is applied to the negative terminal of
comparator 60 by line 61, exceeds the potential at the
positive input of comparator 60. The potential at the
positive terainal is established by the resistive network
formed by resistors 56, 82, 59, 159 and 161, and the
voltage that is applied to that network from the positive
side of the power source, and the output of the compar-
ator 530 which is connected as a multivibrator.

In summary, the sounder 74 will be turned on and off
at a rate determined by the multivitrator wher the po-
tential across capacitor 83 exceeds some threshold
value. Capacitor 83 is charged by comparator 80
through the variabie resistor 81 at a rate that is deter-
mined by the output potentia] of the comparator and the
value of the resistor. Comparator 80 is turned on to
charge the capacitor 83 only when the potendal at its
positive input exceeds the refarence potential Z which
is applied to its negative input. The potental at the
pasitive input is equal to the potential across capacitor
85. A discharge resistor 86 is connected in paralle] with
capacitor 85 to form & timing circuit. A means is incor-
porated in this system for preventing the accumulation
of charge on capacitor 85, or for rapidly discharging the
capacitor, and in this preferred embodirment that means
comprises the transistor 88 whose coliector/emitter
circuit is connected in paralle] with the capacitor. When
that transistor is rendered conductive the capacitor is
shorted to ground. Conduction is comrolled by com-
parator 90 whose output is applied to 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 ta a timing circuit formed by the
series combination of resistor 91 and capacitor 92. The
autput of the comparator $0 will turn the transistor 83
on unti} the capacitor 92 charges through resistor 91 1o
a value that exceeds the potential ar the positive input of
the comparator. As a consequerce of thet, transistor 88
is turned on and the capacitor 85 is prevented from
being charged for an interval following application of
power to the circuit until the capacitor 92 has been
charged. Closure of the reed switch 93 will discharge
capacitor 92 and result in a turn on of comparater 90 to
turn on the transistor 88 and prevent capacitor 85 from
being charged until the switch 93 is reopened and the
capacitor 92 has besa charged through resistor 91,

-- Capacitor 85is charged by output cifftent from com-
parator 113 through diode 115 as an incident to detec-
tion of motion at coll 31, Motion of the magnet induces
a voltage in coil 31 and that voltzage is applied across the
positive and ncgative inputs of amplifier 96. The output
of amplifier 96 is applied to the inpwt of amplifier 102,
The function of the several resistors and capacitors that
are associated with amplifiers 96 and 102 is to limit the
frequency response of the system to values that corre-
spond ta the frequency of voltage variations induced in
coil 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 betwezen 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 applied to the negative
input of that comparator through the combination of
current amplifier 110 and a time delay circuit formed by
resistor 107 and capacitor 108. Use of the delay circuit
results in compensation for any offset in the output of
amplifisr 102. In the absence of motion the output of
amplifier 102 does not change and equal patentials 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 negative terminal will result in input
differences that turn on the comparator 113 and result in
the charging of capacitor 85.

Summarizing the operation of the system, accelera-
tion is detected by the combination of magnet 30 and
coil 31, and results in the charging of capacitor 85. That
capacitor having been charged, comparator B0 will
apply an output through resistar 81 to capacitor 83,
After some time interval, the duration of which can be
adjusted by adjustment of the value of resistor 81, ca.
pacitor 83 will be charged above a threshold value and
will result in comparator 60 and the hom 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
or a sensor of some other condition related to a viola-
tion of security. Thus, for example, it may be desirable
1o sound the alarm if the vehicle doer or hoed or trunk
lid is opened whether or not that motion is sensed by the
acceleration sensor. The preferred system includes 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
comparator 113 will go high. Capacitor 85, and thus
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capacitor 83, will become charged and the horn will
operate as previously described. A condition sensor 125
in this case a circuit whose output goes low when igni-
tion current flows, is connected in paralle] with switch
25

The system is enabled or disabled by interrupting the
power source. The means for interripting energy from
an external power source is not shown in the diagram.
The swiwch 41 is used for interrupting energy supply
when the source is internal, When the sensing and signal
processing unit is mounted in a relatively inaccessible
place the switch 41 would be mounted ar a place mors
conveniendy accessible.

There are two ways to disable the unit. Ona is to open

the power supply circuit, and the other is to ¢lose the

reed switch 93. In preferred form the reed switch is
magnetically 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
hom continues 10 be ectivated following the cessation’
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 interrelationship of the several timing circuits to
one another and to the motion detector is special. The
motion detector has & patural oscillation frequency in
each of its several movement modes which les within
the passhand of the circuit between coil 31 and capaci-
tor 85. Acceleration or other motion oace detected
results in oscillation of the maguet (or coil if it is the coil
that is resiliently mouated) to provide & sigral which
continues for some period even if acceleration is limited
10 & very short interval,

Capacitor 85 of the third timing circuit is charged
rapidly once the comparator 113 begins conducting
current but only if transistor 88 is turned off. The tran-
sistor serves as a short circuit around capacitor 83 until
capacitor 92 of the first tming circuir is charged. It
beging charging when the system is powered and it
charges slowly through resistor 91, Thus, while the
sensar and its circuitry are immediately available to
charge capacitor 85, charging is delayed to permit pow-
ering and emabling the system without sourding the
alarm.

While it is charged rapidly from comparator 113,
capacitor 85 discharges slowly through resistor 86. Asa
consequence comparator 80 supplies charging current
to capacitor 83 of the second timing circuit over a rela-
tively long period Capacitor 83 discharges through a
different circuit over a longer period. That arrangement
of timing circuits insures that system operation is sub-
stantially the same in response to actuation of the spe-
cific motion detection switch 25 as to acceleration of
magnet 30. It permits setting alarm time at resistor Bl
independertly of system sensitivicy 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 feature is important
because the thiel who has set off the alarm and finds
switch 93 in his attempt to silence the alarm cannat tell
by its actuation that he has found the disabling switch.
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The Motion Detector stantially alike in length and in diameter and in every

] ) . other characteristic, and each terminates in an enlarge-
Th; motion or acceleration detector is formed by the  ment or keeper which, in this form, is substantially
combination of & magnet and 2 coil arranged so that ’

: g cylindrical. The cylindr i .
reletive motion between them results in induction of &2 § ! ¢ cylindrical end of the arm 216 is num

e m : . bered 220, and the cylindrical #nd of the arm 218 is
potential in the coil In the preferred embodiment the  numbered 222. Each arm, adjacent its respective cylin-
coil 31 is fixed and the magnet 30 is suspended overitby  drical end, resides in 2 notch formed in the upper face of
an elonqate;:l resilient member which extends ina plane 5 crossmember that extends across the interior of the
perpendicular to the plane containing '_hﬁ coil and mag-  sensor section of the housing parallel to the ribs 210 end
net. In the prefecred form the magnet is made cylindri- 10 212, The rib associated with arm 216 is numbered 224
:isat:;ftilasll?c::ﬁ;f:? dcsfxttgnzttt:ht;ea?xisogtﬁ; cy['{:ld‘f{}:s and the rib associated with arm 218 is numbered 226.

e coil. The . :
coil is round and its inside diameter s greater than the Fingers formed on the inner wall of the cover 230 ex-

: ¥ : tend downwardly toward ribs 224 and 226, respec-
diameter of the cylinder. The magnet is suspended so ivel et ; ;
that the magnet face toward the coil does not extend 15 pively. The finger 232 ds down into engagement

: . s X with the upper surface of rib 224 on the opposite sides of
into the coil, and it is mounted in the enclosure so that i whi ‘o di
a.majority. of the flux ines-extending{from-one-end of - the notch in which arm 216 is disposed, and at theother . _

the magnet to the other are confined within the enclo- side finger 234 extends down and engages the upper

b iy e s 95058 6 0 oot s of o o
are external to the housing such, for example, as mag- 20 ; ’ "
netic structures on which the bhousing might be ment each of the arms is twisted three s each in

. ite directions at the time of assembly. The arms
mounted. That arrangement ensures that a substantial ~ CPPOSLC ; ¥

number of flux lines uill be cut by the pick-up coil 31 as are h.eld m_place in notches so that they do not become
an incident to even small motion of the magnet in any nngtst;_d in t}}e nss:;_u:}?ly gi?icess. dth ioht
direction. As a consequence, a voltage will be devel- 25 £ mc {mensions Of the res calen;{a.rms an thc weig 1'
oped in the pick-up coil if the magnet is moved in the ot tie ma[gne: are m}t L;n“ : °:'°:£i & na b
direction of its axis toward or away from the coil. A rcsor;:t ."qlifn:]ﬂ fi the mass an fr ent member
voltage will be generated in the pick-up coil if the mag. ~ SOmOM ation snowd Le 1o passband of the signal proc-
net is moved so that its axis is displaced in any direction esser, in thm_pa.mcula.'r case between ten a.n_rl 130 cycles
from the axis of the coil, and a voltage will be generated 3p P¢F s¢cond in any orientation of the housing. Beyond
in the coil if the magnet is moved so that its 2xis is tilted that it Is only required that the magnet remain sus-
with respect to the axis of the coil. The magnet is sus- pended in any orientation so that it is fres to maove from
pended by  resilient member in 2 way that ensares that side to side and to rotate about the axis of the arms and
a number of these possible motions will occur in the 10 Move in the direction of the axis of the coil.

event that there is any movement of the magnet relative 35 Alternative Signal Processing Unit

to the coil, As best shown in FIGS. 4 and §, the magnet . . .

in the preferred embodiment is mounted at a mid-region Large trucks are attractive objects for thieves not
along the length of an elastic cord which is stretched OBy because of the value of the truck but especially
across the sensor cavity of ths housing its ends held jn ~ because of the value of their cargos. Protecting them is
place by clamps which are integrally formed with the 4p more difficult ﬂ?a.n protecting §mallcr vehicles bccau_.lse
housing. many truck desigos afford easier access to the engine

The anclosure 12 is divided into two compartments.
One is designated 200 and is the compartment which
contains the signal processing electronics and, in some

compartment and electrical system, especially from
below, Certain features of the invention, while having
general application, are especially useful in the case of

versions of the preferred embodiment, the horn and the 45 large trucks. One of those fearures is the ability to detect

power supply battery. The other compartment is identi-
fied by the reference numeral 202 and it is the one that
contains the sensor, The lower wall of the sensor com-
partment 202 is numbered 204, Conformations on the

heavy, short time application of forces by detecing jerk
as distinguished from acceleration. Forces resulting in
acceleration of portions of a vehicle occur in normal use
so it is necessary to incorporate delays in security appa-

inner side of that lower wall define an annular inwardly 50 ratus to permit deactivation of the system for normal

projecting wall 206 whose zxis is perpendicular to the
plane of the wall 204.

The coil 31 surrounds that anoular wall. Two ribs 210
and 212, respectively, extend across the sensor cavity

use. Those time dalays present opportunity for thieves
who understand the construction and operation of the
system. But long time delays are not required in the case
of jerk, and response to jerk removes the possibility of

one on each side of coil 31, Those ribs are integrally 55 disabling the security system with sharp, impacting

formed on the inner surface of the bottom wall,

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

In this preferred embodiment magnet 30 is lodged in
a cylindrical cup 214 which smbraces the magnet ex-
cept at one face, the lower face in FIGS. 3 and 5, The
cup 214 is integrally formed with the suspension mem-

blows.

Other improvements and functions are provided in
the preferred form of the invention for certain applica-
tions, Some of them relate to alternative means for

60 developing input sigmals to which the system is to re-

spond, and one relates to an alternative arrangement for
disabling the system.

The circuit of FIG. 6 illustrates how these added
functions and features are achieved by modification af

bers which extend from diametric points on the cup 65 FIG. 2. Only so much of FIG. 2 is incorporated in FIG.

wall substantially in the plane of the centar of gravity of
the magnet acd cup assembly. The suspeasion members
are numbered 216 and 218, respectvely. They are sub-

6 as is deemed necessary to illustrate where the changes
and additions are 10 be made in FIG. 2. Reference nu-
merals below 200 in FIG. § identify elements found in
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FIG. 2. Added elements are identified by reference  tor 92. The transistor’s collector is consected to the
numerals greater than 300. other side of the capacitor. The voltags levels at which

In FIG. 2 differential amplifiers 102 and 110 detect  systam activation is achieved is altered to accommodate
raoton by measuring 2 function of acceleration which  the transistor characteristics by adding a comparator
continues for & period which is compared to the timing 5 326 between the junction of resistor 91 and capacitar 92
circuit formed primarily by resistor 107 and capacitor  on one side and the negative input of comparator 90 on
108, and has an amplitude which is compared to the  the other, The input tarminals of comparator 326 are
voltage level set by patentiometer 111, The acceleration  reversed so the junction between timing resistor 91 and
measuring elements of FIG. 6 are the same except that  capacitor 92 is connected to the comparator's positive
the input connections to the amplitude measuring com- 10 input.
parator are reversed. Amplifier 302 of FIG. 6 is ke In certain cases it is desirable to have the security
comparator 113 of FIG. 2 except for reversal of input  gysram provide an output to 2 sounder or otherwise in
concections. Reversal of the comparator connections  rasponse to impact, or more accurately, jerk. in addition
requires a change in reference potential becauss the 4 the response occasioned by acceleration. To accom-
pol.ar.itytgfthc ou%ut tg diade 115 and -{;ﬁcg? Eys 10 15 plish that result the form of the invention depicted in
remain the same. The change is accamplished by adjust- ; . . e R
ing_porexsiometer-111-to-Change-the-polarty of the o S5 inother smpiade comearsior 398 FIG & in
:ﬁ:m??a;n?mbg:z: mtﬂgtg ;ﬁ&nﬁ:ﬂ;“mom cludes a resistor 330 and a capacitor 332 connected in

R al of 8 agmitude ot . series in that order from [ine 114 at the ontput of com-

eversal of comparator inputs simplifies the applica. 20 parater 102 to the neutral point of the power supply.

tion of inputs from other external condition sensors. P . :
The condition sensor 125 and switch 24 and connector The junction berween resistor 330 and capacitar 312

23, all of which are found in FIG. 2, are replaced in connects to the positive input of a comparator whose

FIG. 6 by transistors 306 and 308, current limiting resis- other input is connectad to its output. That outpuot is
tors 310, 312 and 314 and 2 circuit interconnector 316, 25 counected to one end of potentiometer 334. The circuit.

One side of the latter is connected to line 114 and the cxteud; from the output of comparator 3.28 thrpugh the
negative input of comparatar 302. The other side of the ~ POtSAYIOmMEter resistar 334 and a dropping resistor 336
circuit connector is connected to the collector of a 10 e egative side of the d.c. power supply. The po-
transistor 306 whose emitter connects to positive d.c.  CRHOMELET slider connects to the positive termizal of 2
power potential, The base of PNP transistor 306 is con- 3p SOmparator 338 whose negative terminal connects to
nected through resistor 310 to negative initiating signal line 114 at the output of comparator 102. The output of
line 318. A resistor 312 is connected between line 31§ ~ COmparator 338 is connected through 2 diode 340 to
and positive d.c. power potential. The NPN transistor ~ Junction point 87_of FIGS. 2 and 6.
308 has its emitter connected to the negative side of the Thus the circuit formed by elements 330, 332, 328,
d.c. supply and its collector connected to fine 318, 35 334, 336, 338 and 340 has the same configuration and is
In the absence of a negative potential on line 318 or of  in parallel with the circuit formed by elements 107, 108,
a positive potential at the base of transiscor 308, the base 110, 111, 112, 302 and 115. One provides 2n output in
of transistor 306 is positive because there is minimal ~ respomse to relatively low magnitude acceleration
voltage drop across the resistors 312 and 310, In that ""’h-‘c,h coannues fcf a relatively long period. The °1h¢‘f
case, transistor 306 is turned off and no unbalancing 40 provn_desa.n output in response to relatively h‘ﬂ.h magni-
potential is applied by transistor 306 to line 114 and tude jerk which continues for & much §homr time. The
comparator 382. However, if line 114 is made negative difference in amplitude response is ad_]u.sted‘by rclgu'vc
by a sensor or switch or the like, either directly or  2djustment of the potentials at the respective positive
indirectly by turning on transistor 308 with a positive !emli.l'_lals of comparators 302 and 3;8 and that is done
potential at its base, the transistor 306 will be turned on 45 by adjustment of potcnﬁurqctcr sertings. Mce.sqrement
1o unbalance comparator 302 and apply a signal to junc- of duration is accomplished in resistor and capacitor 167
tion point 87. The response of the apparatus to such a and 108 in the case of acceleration measurement. In one

signal bas already been explained in the description of ~ case resistor 107 has the value 1.0 megohm and capaci-

FIG. 2. tor 108, 0.1 mfd. In the jerk circuit, resistor 330 is only
In FIG. 2 the combination of resistor 91 and capaci- 50 220 K chms and capacitor 332, 0.1 mfd.

tor 92 acting through comparator 90 and NPN transis- Although we have shown and described ceriain spe-

tor 88 delays enablement of the alarm system forashort  cific embodiments of our invention, we are fully aware

time after opening of the reed switch 93. that many modifications thersof are possible. Qur in-

Using a magnet which is carried on & key ring, a  vention, therefore, is not to be reswricted except insofar
vehicle driver may close the hidden reed switch to 55 as is necessitated by the prior art.

discharge capacitor 92 whereby the alarm system is We claim:

disabled until the capacitor is recharged. In FIG. 6 that 1. In a security system:

porton of the circuit is modified to utilize a set of a motion sensor comprising a magnet and a coil dis-
contacts which form a switch 320, as part of the igniticn posed in the field of the ruagnet, one of the magnet
switch unit, to short circuit the capacitor 92 whevever & and coil being fixed and the other being moveable
tbe vehicle ignition switch is in the “on" position. A relative 1o the fixed one in the direction toward and
diode 342 and a limiting or timing resistor 344 have been away therefrom in 2 first plane, and being move-
added in series with the reed switch 93. The circuit of able relative to the fixed one in a perpendicular
FIG. 6 assumes that potential at the ignition switch is plane perpendicular to said first plane and parallel
positive, which is almost universal. That potential is 65 to the plane containing said fixed one, and being
applied by switch 320 to the base of NPN transistor 322 moveable rotatably about an axis exrending sub-
through a limiting resistor 324. The transistor’s emitter stantiaily along the intersection of said first plane
is connected to system negative as is one side of capaci- and said perpendicular plane.
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2. The invention defined in clatm 1 which further
comprises a signal processing means for sensing voltage
variations across said coil and for providing an output
signal incident to relative movement of said coil and

14
the magnet being mounted for movement along the
axis of the coil exteriorly of the coil.
15. In & security systam:
sensing means for providing a motion signal in re-

magnet 2nd for providing an output signal. 3 sponse to mation impartad to an element of the
3. The invention defined in claim 2 in which said sersing means;
signal processing means includes s delay means effec. # signal processing means responsive 1o said motion
tive to prevent provision of said output signal for a time signal for providing an output signal;
following application of powcr 10 said system as a func- said signal processing means comprising first, second
tion of time. 1o and third time delay circuits the first dme delay
4. The invention defined in claim 3 in which said circuit being connected to delay operation of the
515351 prgcessmg means further Compnsgs second titme second and third time delay circuits and the second
delay means effective to prevent provision of said out- time delay circuit being connected to delay provi-
put signal for a period following the sensirg of moton sion of said output signal following receipt by said
by said motion sensor which period is independent of 19 signal processing means of a motion signal for a
the magnitude of the sensed acceleration for magnitudes period determined only by said second time delay
- — -greaterthana given magmtode eireain
5. The invention defined in claim 4 in which said said third time delay circuit being connected to con-
signal processing means further comprises a third time tnue furnishing of said cutput signal follawing
delay means effective to continue pravision of ssid 20 termination of the motion signal for a period deter-

cutput signal, once provided, for not less than a prede.
tarmined time period.
6. The invention defed in claim 4 in which each of

said time delay means comprises a resistor and capacitor |
combination and in which the charge on the capacitoris ~

changed;
the charge on the capacitor of the second being
changed rapidly, provided that the charge on the
capacitor of the third timing means is within a
predetermined range of charges, upon the sensing
of acceleration and returned toward initial value
less rapidly.

7. The invention defined in claim 6 in which the
charge on 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 capacitor of
said first time delay means is returmed toward its
charged value.

8. The invention 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 said
signal processing means comptises a comparatar baving
a pair of input terminals each subjected to respectively
associated signals as an incident to voltage variaton
across said coil, the signal applied to one of said input
terminals being delayed rejative to the time of applica-
tion to the other input terminal of its assoctated signal,

10, The invention defined in claim $ in which said
magnet is suspended in the mid-region along the length
of a resilient cord.

11. The invention defired in claim 10 in which said
resilient cord comprises 2 pair of arms extending in
gpposite directions from said magner, prestressed in
torsion and in tansion end each arm being fixed relative
to said coil at 2 respectively associated point.

12. The invention defined in claim 1 in which said
magnet is suspended in the mid-region along the length
of a rasilient cord.

13. The invention defined in claim 12 in which said
resilient cord comprises & pair of arms extending in
opposite directions from said magnet, prestressed in
tarsion and each arm being fixed relative to said coil at
a respectively associated point.

14, The invention defined in cleim 13 in which said
coil is generally circular and lies, in a plane parallel to a
plans containing said arms;

30

15

&0

&5

mmed, after coropletion of the operaton of said
second time delay circuit, only by said third time
delay circuit.

16. The invention defined in claim 15 in which said

signal processing means includes 2 sounder and means

for applying said output signal to said sounder intermi-
tently,

17. The invention defined in claim 16 in which said
third time delay circuit comprises & third delay circuit
capacitor connected to have its charge changed rapidly
in response to a sensing signal and returned toward
inial value more slowly fallowing cessation of said
sensing signal; and

in which said second time delay circuit comprises a
second delay circuit .capacitor whose charge is
alter relatively slowly in intervals when the charge
on said third delay circuit capacitor differs from
initial value by mare than a predetermined amount.

18, The invention defined in claim 17 ic which the
first time delay circuit comprises a first circuit capacitor
connected to have its charge changed relatively slowly
from an initiaj value upon the application of power to
said signal processing means and connecied 1o prevent
alteration of the initial charge on said third circuit ca-
pacitar for a period following such application of
power.

19. The invention defined in claim 18 which further
comprises means in the form of a disabling swicch con-
nected to return the charge on said first circuit capaci-
tor rapidly toward the value of charge on said capaciter
prior to application of power to said signal processing
means.

20. In a security system:

2 magoet and a coll disposad in the feld of the magnet
such that a signal voltags is generated in the coil as
2n incident to relative movement berween the mag-
net and the coil; and

a signal processor capable of seasing voliage varia-
tions acraoss the coil and of providing an output
singal, means for providing an output signal, said
signal processor comprising first output signal pro-
viding means for providing an output signal in
1esponse to signal voltages greater than a first
given magnitude for a period of first duration;

said processor further comprising second putput sig-
nal praviding means for providing an output signal
in response t0 signal voltages greater than a second
given magnitude for a period of second duration;
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said first and second autput signal providing means
each comprising & time delay cireuit and an associ-
ated comparator connected to compare the currant
amplitude of said signa] voltage with its amplitude
at a time prior by the amount of said delay.

21. The invention defined in claim 20 in which one of
said first and second output signal providing means has
a time delay circuit providing a relatively long delay
and is arranged 1o provide an output signal in respanse
to 8 voltage signal of some minimum amplitude, and in
which the other of said first and second output signal

5
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providing means has a time delay circuit providing a
relatively short delay and is arranged to pravide gn
output signal in responsa to a voltage signal having
amplitude higher than said minimum amplitude,

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

THE PATENT I§ HEREBY AMENDED AS
INDICATED BELOW,

Matter enclosed in heary brackets [] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italies indicates additons made
to the patent,

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

The pateacability of claims 1-14 and 20-22 is cor-
firmed.

(VY

Claim 15 is determined to be patentable as amended. 20

Claims 16~19, dependent on an amended claim, are
determinted Lo be patentable.

i0

33

2

18, [1 4 security sysem os defined by cloim | wherein

said motion sensor provides:

[sensing means for providing] a moton signal in
redponse to motios imparted to [an eiement of the
sensing means] said motion sensor;

a signal processing means responsive to said motion
signal for providing an output signal;

said signal processing means comprising first, second
and third time delay citcuits the first tme 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 meanst of & modon signal for a
period determined only by said second time delay

said third time delay circuit being connected to con-
tinue furnishing of said output signal following termina-
tion of the motion sigual for & period determined, after
completion of the operation of said third time delay

4 8

circuit, only by said third time delay circuit.
| ] L ] [

s

65

EXHIBIT fL PAGE i.'_l



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 51 of 109

= RREE 0 0o ot R R

US00458456981
REEXAMINATION CERTIFICATE (3818th)
United States Patent 9 . ny Bl 4,584,569
Lopez et al. 451 Certificate Issued Jul. 27, 1999
[54] MOTION SENSITIVE SECURITY SYSTEM 4,162,479 71979 Nickell et al. wouveceenneereusnren: 340/528
4335376  6/1982 MArquapdt weeomeeeereemecnsmns e 340/528
[75] Inventors: Michael J. Lopez. Anaheim; Howard :
A. Williams, Jr.. Santa Ana; Henry J. FOREIGN PATENT DOCUMENTS ;
Salvatori, Whittier, all of Calif. 2981609 %1976 France .

. . 1128733 10/1968 United Kingdom .
(73] Assignee: Directed Electronics, Inc., Vista. Calif. o geom

OTHER PUBLICATION
Reexamination Request: UB ONS
No. 50/004.842, Nov. 21, 1957 Kurrelmeyer B. and Mais, W. H.. Electricity and Magnetism.
. Vi ., Inc., .
Reexamination Certificate for: D_ a0 Nordstand Co., Inc.. 1967
Patent No.: 4,584,569 Richter. C. F.. Elementary Seismology, W. H. Freedman and
Lssued: Apr. 22, 1986 Company. 1968. ;
Appl. No.: 06/650,835 Gurvich, L, Seismic Prospectin, MIR Publishers. 1972. i
Filed: Sep. 17, 1984 . - - :
Plonsey, R. and Collin, R. E., Priciples and Applications of .
Related U.S. Application Data Electromagnetic Fieids, McGraw-Hill Book Co.. Inc., 1961.
[63] Continuation-in-part of spplication No. 06/324,170, Nov.  Primary Examiner—Glen R Swann, I H
23, 1981, abandoned. -
(51) Int CL GosB 2100 1) ABSTRACT
[52] US. ClL oo 340/566; 73/650; 73/654,  The preferred arrangement utilizes a magnet suspended at
340/429; 340/571  the center of an elastic cord over a pickup coil. Movemeat
[58] Field of Search .. cviiscssssisarisns 340/527, 528,  of the magnet {s sensed by the coil in that signals are

340/529. 530, 566. 429 generated by such movement. The signals are processed in
the combination of a time delay circuit and a ¢ormparator to
[56] References Cited provide an output which is a measure of acceleration of the
element on which the elastic cord is mounted and, in one
U.S. PATENT DOCUMENTS form, by a measure of jerk in a similar time delay circuit and
2,659,065 1111953 Cordell .ooorviceeemcensssissrssnrsnns 340/690 comparator combination.

CONDITION SENSOR

.«L} Ei:(_ﬁj;% 123

&

exuiBT & pace 4%



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 52 of 109

e

Bl 4,584,569
1 2
REEXAN[INATION CERTIFICATE AS A RESULT OF REEXAMINATION, IT HAS BEEN
ISSUED UNDER 35 U.S.C. 307 DETERMINED THAT:

NO AMENDMENTS HAVE BEEN MADE TO
THE PATENT * & £ Kk

The patentability of claims 1-22 is confirmed.

exuprr G pace 44



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 53 of 109

R

EXHIBIT H



case 00 e ST PR Aarlm T i Bt

- US0055320/0A
United States Patent (19) (1) Patent Number: 5,532,670
Issa et al. (45t Date of Patent: Jul. 2, 1996
[54] METHOD OF INDICATING THE THREAT 4.866.417 9/1939 DeFino et al. ..cverrsriecccicvnns 3404429
LEVEL OF AN INCOMING SHOCK TO AN 5.0B4.897 171992 HWANE womrverssmsensomirsrmsns smnsnsos 340566

(73]
(73]

{21]

@y

(63]

(51]
(52]
(58]

(56)

ELECTRONICALLY SECURED VEHICLE

AND APPARATUS THEREFORE Primary Examiner—Glen Swann
Attorney, Agent, or Firm—Szm Talpalatsky
Inventors: - Darrell E. Issa, Vista, Jerry W.
Birchfield, Escondido, both of Calif. (57] ABSTRACT
Assignee: Directed Electronics, Inc., Vista, Calif. A method of indicating the threat level of an incomning shock
10 an electronically secured vehicle and eliminating spurions
0. signals developed from the interaction of EMF and RF
:’\ppl_?ﬂ 1{27,94077 —— = - energy fields with the shodk™ sénsor including the steps of
Filed: Aug, 30, 1993 sensing a shock delivered to the vehicle indicadve of an
attempted intrusion, gemerating an electric sigoal the
Related US, Application Data strength of which is proportional to the intensity of the
shock, amalyzing the signal to detsrmine if it is of a low,
Continuation-in-part of Ser. No. 886,871, May 22, 1352,  generally non-threatening intensity or a higher, generally
aba.ndoned,ggazrld a continuation-in-part of Ser. No, 945,667, secu'n'l:y:mma.tcning intensity, ignoring the first § millisec-
Sep- 16, 1992. ouds of the signal produced by the shock sensor, ignoring all
1T 01 O GO8B 1302 signals thar do not disappear and later reappear, and pro-
US. Cl o .. 340/429; 340/566 ducing either a first pulse represeatiog a low intensity s:_gnal.
Field of Search ... 340/429, 566  or separate first and second pulses represcnung a signal
conining bath low intensity and higher inmtensity campo-
References Cited nents.
U.S. PATENT DOCUMENTS
4.584.569  4/1986 Loper et al. ..ooeoomsnssu 340429 40 Claims, 6 Drawing Sheets
MAGNET/COIL
15—  snock
PICK-UP
19— THPUT SIGNAL
MiLTIIFFII“/ - comparator/ [— 111
Re ER DETECTOR
T R
101— sHORT PERICD : SHORT PERIOD
INTERRGPT p—oi  zNaBLING |{——131
1 SWITCH TIKER
WARNAWAY TULL ALARM
29 INTEGRATQR INTEGRATOR 3l
WARNAWAY FTLL ALARM
QUTRUT SUTPUT
PULSE GENERATOR PULSZ GENERATOR
OUTPUT CONTROL CIRCUI-ZY
167 — QUTPUT HOLDOEF AND OJTOUT 37DASS
TIMERS
i' WARNAWAY FTLL ALARH
__ ouTEUT CUTRUT
65 DAIVE TRANSISTOR DRIVE TRANSISTCR 7

EXHIBIT ﬂ__ paGE 45



‘ Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 55 of 109
U.S. Patent Jour 2, 1996 Sheet 1 of 6 5,532,670

85

FIGURE 1

AAR

1
11

oxuBir H- pace 4o,



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 56 of 109

U.S. Patent Jul. 2, 1996 Sheet 2 of 6 5,532,670
MAGNET/COTL
15— SHOCK
PICK-UP
19— |
INPUT SIGNAL
MELIPIER || copamaton/ [~ 111
DETECTOR -
101—-] sHORT PERIOD SHORT PERIOD
INTERRUPT enasLINg  |—131
SWITCH TIMER
WARNAWAY FULL ALARM
29— imrecanron INTEGRATOR 31
WARNBWAY FULL ALARM
41 VOLTAGE COMPARATOR VOLTAGE COM.PAR.ATOR/ 43
PULSE GENERATOR PULSE GENERATOR
OUTPUT CONTROL CIRCUITRY
167 — CUTPUT HOLDOFF AND OUTPUT BYPASS
(FIGURE 4) TIMERS
WARNAWAY FULL ALARM
€5 QUT2UT QUTPUT -71
DRIVE TRANSISTOR DRIVE TRANSISTOR
FIGURE 2

EXHIBIT i PAGE _Lf?_



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 57 of 109

U.S. Patent Tul. 2, 199 Sheet 3 of 6 3,532,670

I~ —
" N 2 g
~ ﬁr’]ll- w J_/il
\ \ )
m -
h/ h. = -
~ I |

1
—

.
et . =% . L TELES -
/e 5 A W [ T R R
s ANTF VA TRz RN S8
SN LV RY & LA 7 3
" / i' / 8
L L @ f
! : o L
3 - 4 @
3/ -3 . ol ..'-‘..\../ -
:"_‘ Lo m WO
o PSS eem— “"ﬁ /_/ ﬂ_ 1 %--:-.?-.......;
s aiN
15:
. / . 3 in. - a—:z \1
ey i :
o b A AR

/] "

23
13

EXHIBIT H_PAGE s



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 58 of 109

U.S. Patent Jul. 2, 1996 Sheet 4 of 6 5,532,670

=
I ]
| i
i ]

12 1-%'-— INVERTER INVERTER + 123
l |
E "D FLIP-FLOP" {
| EAS SIGNAL TERMINATED 125 \
| AND REAPPEARED i
| |
| !
| |
| |
|
| WARNAWAY FULL ALARM '

143 +— BYPASS BYPASS --|L— 157
| TIMER TIMER 5
{ |
| !
| |

14 -'l--—- INVERTER | r INVERTER | ._ll— 161
' |
! |
: |
| —T |
! |
} |

|

| WARNAWAY FULL ALARM |

151 -+— QUTPUT DISABLE OUTBUT DISABLE  [—— 165
1[ AND GATE AND GATE 5
| [
| [
| |
{ WARNAWAY FULL ALARM |

127 -——| OUTPUT INTERRUPT OUTPUT INTERRUPT |——129
1 BI-LATERAL SWITCH 31-LATERAL SWITCH 1
| |
L \

167

FIGURE 4

cxeim B PAGE &j



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 59 of 109

U.S. Patent Jul, 2, 1996 Sheet 5 of 6 5,532,670

‘2]
{]
o
B
&
H
IS
T M ey P/ S———— A v
I o o
‘_4,*4“!- 1: _il{!: ) P E
.—H ﬁ’[? :-./ -
| ]il‘ ™ =
3 N U
/ s 7
in ﬁ y -
l,hr - - o
A . .
m Jr‘ \H ..... n{ |
s /A

3
1

EXHIBIT ﬁ_ PAGE 5_0



5,532,670

Sheet 6 of 6

Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 60 of 109
Jul. 2, 1996

U.S. Patent

3 IUNDII
\\ﬁmﬁ
i o
S971 19T N\E ~ _ =TT
N R { 691
.|||AHHHMs st 3 N pd
¥ §sT
\\Wt ) ///mmH © |-
651
ﬂmﬁf m_v.n/l-_h.._ru.
+ L |-
I —leprl 3 O\ -
e N £2T
Lvr - 5 6ET
G¥T
\ \
621 £
- Lzl
/b&
OW A > ....ﬂ
™~ | ST
K
bl b

exumst H pace 51



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 61 of 109

3,332,670

3

shocks delivered to the vehicle, using a single shock sensor
of the type previously described, An alarm is produced that
is proportionate to these shocks. The low intensity alarm is
called a “warn-away"” and is of a serfous but far quieter
nature and will generally -get the proper message to the
individual without engaging the full alarm. The person
inducing the shock is quietly but firmly advised by prere-
corded voice or a series of soft chirps of the Kmited intrusion
while the vehicle owrier is not required to attend the vehicle
to shut off the alarm.

In addition, this invention includes the novel feature of
providing full wave rectification of the output from the
shock sensor and clipping or ignoring the first few millisec-
onds of the signal produced and further requires the signal
to'drop Lo its zero or reference voliage before triggering any
warning alarm. Therefore, only physical assaslhs on the
vehicle, as compared with “electrical” assaults, are allowed
to proceed through the system to be subsequently analyzed
and compared. These feamures therefore eliminate the spu-
rous signals that are produced by nen-physical assanhs.

Most security systems involve only half-wave rectifica-
tion of the induced signal emanating from the induction coil.
Shacks to the protected vehicle may cause the deteclor, such
as a magnet positioned adjacent the induction coil, to first
swing away from the coil before swinging back toward the
coil in periodic motion. [n that situation, should the rectifi-
cation include only the first swing away from the coil, the
signal thereby generated would be of unnaturally low value
and not be an accurale reproduction of the full intensity of
the shock. Fuli wave rectification of the induced signal
nuilifies this anomaly and provides a signal representing a
more accurate assessment of the shock. Therefore, the
ourput from the magnet-induction coil is made more accu-
rate and not so depeodeat upon whether the coil first moves
toward the induction coil or away from it; a signal of similar
strength is produced notwithstanding whether the magnet is
first caused to approach the coil or recede from it

The method and apparatus disclosed herein analyzes the
signal praduced by the changing magnetic field from the
vibrating magnet and, in the case of a mild or low intensity
shock. generates a pulse that may be used to activale a
warn-away alarm that will automatically reset itself without
intervention by the vchicle owner. The same methed and
apparatus will generate both the mild shock responsive pulse
as well 2s a stronger second pulse when it is determined that
the shock cxceeds 2 specific energy level. Bath the non-
threaieaing and the threatening levels of incoming shock are
constantly monitored by the apparats.

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

The prior art has not yet appreciated these features and
would continue to geoerate repeated “wam-away' alarms. In
fact, in some cases the energy dispensed in the “warn-away™
alarm is of sufficlent magnitude o generate a low-threat
level input that triggers another “wamn-away” alarm so that
the system continues 10 cycle “wam-away" alamms each
induced by the preceding alarm.

Further, the invention herein containg the unique property
of ignoring the first few milliscconds of signal produced by
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the sznsar. A physical shock lasts far longer and the energy
level of the residual signal is sufficieat to pass through an
lategrator (0 a comparatar 1o determine the celative strengths
of the snocks. The signals produced by RF bursts, EMF
bursts and the like do not last beyond thar period because
there is no physical movement imparted to the magney; the
energy bursts only interacted with the induction coil.
Accordingly, those signals produced by non-physical excite-
ment of the induction cotl and that do not subside 1o is zero
velue before reappearing will not be ailowed to proceed
through the rest of the analyzing circuit nd thus will not
cause an alarm to be produced.

To overcome the problem of repeated sirens during peri-
ads of extended sensor input, such as in the traia passing
exampie, or even when a truck or other heavy vehicle passes
a parked car, means are provided to preveat repeated alarms
43 long as the initial input remains within 2 given intensiry
for an extended time. For instance, as long as the intensity
level of the input signal remains rather constant following
cessation of the full alarm signal, the circuit will not process
another sensor input. This means that the prolonged motion
of the train ar sensor input from a slow moving truck passing
a car will not cause the alarm to sound again. This fearure
also prevents continuous alarm outputs in those cases when
{he inpul causes the input semsor to go into unabated
oscilation. This input may be mechanical in nature (the train
examnple) or from elegtrical disturbances.

In a second embodiment of this inventon, the circuit is
designed such that fewer wircs need be used to auach the
sensar 1o the zlarm giving rise to 4 savings in materal 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 patent to Hwang, (U.S. Pat. No.
5,084.967) a "motion detector” is allegedly connected to 2
pair of signal amplifier circuits that, upon receipt of a lang
signal or a series of short pulses fram the detector, will
sound a “full” ajarm whereas, upon receipt of a shorter pulse
signals, will sound a “pre-entsy warning”, lesser in severity
than the “full” alarm. However, ¢lose examination of this
patent discloses that the “detector” is merely 2 switch thal is
purely time-dependent so that the signal must be either of
long duration ar short duration to actuate the circuit. While
in e block diagram shown in the patent there is a call for
a “signal amplifier circuit”, the schematic shows merely the
use of components that are amanged as a switch 1 wrm on
and off & transistar to let the detected signal pass on to the
alarm warnicg device. Thus, there is o comparison of the
“level of intensity” of the signal but merely the “duration”
of the signal notwithstanding its intensity. This is not an
accurare assessment of a threat signal and does not detect
between “intensites” nor between physical and non-physi-
cal inputs and therefore is lacking. In addition, the ouiput
signal from this prior art device goes directly 1o the signal-
ling device (siren) whereas the instant inventon interposes
another device, the alarm control module, that determines
what type of alarm is to be generated.

Accordingly, the main object of this invention is a methad
and apparatus for use on an electronically secured vchicle
that responds differsntly to different intensities of shock
received by the vehicle. Other objects of the invention
include a method and apparatus that has at lsast two leveis
of intensity determination, ons for a relarvely light shock
received by the vehicle to produce & pulse that may be used
10 trigger a wamning of a stronger alarm shauld the shock rot
be discontinued and a separate pulse that may be used to
teigger 2 swonger, louder alarm for non-discontinued light
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shocks and swonger shocks; a method and apparatus for
producing a puise 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 producing a
pulse that may trigger the loudest alarm 50 as to minimize
the disturbance to those nearby in the event of a non-
threatening shock received by the vehicle; a method and
apparatus that maintaing reaciness to produce a pulse that
mzy be used lo trigger an audible alarm even while a
warn-away alarm message is being used; & method and
apparatus for detecting 2 signal produced by a non-physical
assanit on the vehicle, such as by a burst of RF energy or
EMF energy, and for removing it from further interaction in
the sysiem circuitry; a method and apparams that provides
full wave rectification of the induced signal in the {nduction
coil to provide a more accurate analysis of the induced signal
regardless whether the magoe: initislly moves away from
the coil or toward it; a0 apparatus that may be retrofitted into
existing vehicles as well as included as orginal equipment
cn new vehicles; and, an apparatus that will autematically
reartn upon the completion of a measured length of the
wamm-away or the security-threatening alarmn. These and
other objects of the invention may be obtained by reading
the following specification along with the drawings that are
appended hercto. The protection sought by the inventor may
be gleaned from a fair reading of the claims that conclude
this specification.

DESCRIPTION OF THE DRAWINGS

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

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

FIG. 3 is a schematic diagram of an altarnate embodiment
of the apparatus showing less wiring nesded to accomplish
the same functons as shown in FIG. I;

FIG. 4 is a flow diagram of a portion of that shown in FIG.
2

FIG. §is a schematic diagram of an alternate embodiment
of the bilateral switch wiring shown in FIG. 1; and,

FIG. 6 is a schematic diagram of ag allemate embodiment
of the bilateral switch wiring shown in FIG. 3.

DESCRIFTION OF THE PREFERRED
EMBODIMENT

The novel method of this inventon for indicating the
threat level of an incoming shock to an electronically
secured structure, such as a vehicle comprises, the steps of
sensing a shock delivered to the vehicle, generatng an
electric signal the strength of which is proponional to the
intensity of the shock, ignoring the first pertion of the signal
50 as 10 remove from further consideration those shocks that
are non-physical, analyzing the remaining signal to deter-
mine if it is of 2 low, generally non-threatening intensity oc
a higher, generally security-threatening intensity, and pre-
ducing either a first pulse that triggers a low intensity “wam
away" alarm, or separate first and second pulses, rcpresent-
ing 4 signal containing beth the low intensity and higher
intensity components, that tigger bath 2 low and a high
intensity alarms. The step of generating an electric signal
includes generaring ao altemating cuwrent signal whase
amplitude and length is proportional Lo the intensity of the
physical shock. FIG. 1 shows the apparatus of this invention.
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In FIG. 1 the solid lines betwesn components refer to
conductors and will not be individuaily numbered except
where necessary. Where condugtors cross and the insersec-
tion is marked with a dat or period, it i3 a junction; whers
one conductor crosses another and the intersection has no
dot or period, there is no junction, As shown io FIG. 1, an
input voltage, generally in the range of from about six to
about eighteen volis (d.c.), iy inpetted from a barery {not
shown), such as a car bamery or other scurce of direct
current, to an input 1erminal 1. The currenc is regulated by
areverse flow protecion diode 3, a surge limiting resistor §,
an over-voltage prowection Zener diode 7 and a filter capaci-
tar 9 to produce a steady Gow of direct current. Toe ground
retim enters at input terminal 11.

The step of sersing a mechanical shock delivered 1o the
vehicle is performed by a sensor 12 comprising 2 permanent
magnet 13, ahout which a continucus magnetic freld exists,
and is suspended in a cooventional elastic 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 semsor housing (not shown).
Magnet 13 will detect a incoming shock and begin to vibrate
back and forth in the mount in propordon to the intensity of
the shock. That is w say, for light or low intensity shocks,
maguet 13 will vibrate only a small amount and the vibra-
tions will soon attenuate, while for higher intensity shocks.
the vibration will be greater and last longer.

Nearby is fixedly positionsd an induction pickup coil 15.
The step of generaling an electric signal, the strength of
which is proportienal to the intensity of the shock, is
performed by the variation of the magnetic field from the
vibradons magnet 13 inducing an alternating current in a
coil 15 that producas an alterpating voltage or signal.

The step of analyzing the signal to detzrmine if it is of 2
low or high intensity includes the first step of passing the
signal through a switching capacitor amplifer 19 to provide
full wave reciification, i, the negative portons of the
signal are couvarted to positive portions. According, the
output of amplifier 19 is always posilive and wiil give an
appraximarely equal output no mager the direction of the
impact to the vehicle 5o as to iron oul the difficulties herein
before exhibited when the impact to the vehicle causes
magaet 13 1o initially move away from coil 15. The gain of
amplifier 19 is fixed at a predetermined valuc. Potentiometer
23 is used 10 adjust the level of the input from scosor 12.

An analog bilateral swich 101 is provided. It is opeaed 2
few, le. 5 milliseconds of cach pulse sting, as will be
hereinafter more fully set forth, in order 16 cut off the first
portion of the signal output from amplifier 19, This cut of
is to prevent extraneous, nonphysical energy surges, such as
from EMFE fields, as hereinbefare 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 establish a reference voliage for compara-
tof 111, Resistor 103 and capacitor 109 filter owt bhigh
frequency transients on the input to comparator 111 As a
signal inputted to comparator 111 goes high, the output goes
tow and is caupled through a diode 113 and a capacitor 115
to switch 101, By adjusurg the capacitance of capacitor 115,
a delay, such as 5 milliseconds is required to charge capaci-
tar 115 iz order to turm on bilareral switch 101, 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 millisecands so as not to interrupt the signal
pulse string. The discharge time of capacitor 115 is such that
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only the first few milliseconds of any pulse string is allowed
to be coupled thraugh capacitor 115 and diode 113 to shut off
analog bilateral switch 101,

The next s1¢p, after passing the amplifted signal through
switch 101 is to input this amplified signal simultaneously to
twa seperate and independent voltage integratars, 29 and 31,
shown within dotted line perimeters, that are paratleled from
the output of amplifier 19, Integrator 29 comprises a resistor
33 and a capacitor 35 whils 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
of resistors 33 and 37 and varying the capacitance of
capacitors 35 and 39 to the order of approximately 51 so
that integrator 29 is approximately five times as sensitive as
integrator 31, This ratio can be varied outside of 5:1 under
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certain circurnstances such as where the vehicle is unvsually

large.

The next step is to 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 refecence for voltage comparator 41 is established by
resistors 45 and 47 and a diode 49 while the reference for
voltage comparatar 43 is esiablished by resistors 51 and 53
and a diode 55. Another pair of diodes 57 and 59 are used
lo latch the respective voltage comparators 41 and 43 when
their mspective input signals exceed the comparator refer-
ence voltages.

The next step in this novel method is for the pulse
generatar 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
both generators 41 and 43 representing a signal containing
2 low intensity and a high intensity component. This is
performed when voltage comparator 41 or 43 is latched
through either diode 57 or diode 59 when the incoming
signal from integrators 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 respecl lo comparator/pulse generator 41 or by
resistor 51 and a capacitor 63 with respect to comparator/
pulse generator 43 to one of two drive transistors 65 and 71.

Output drive ransistor 65 receives the output pulse from
voltage comparatar/pulse genzrator 41 through a resistor 67
and an indicating light emitting dicde 69 for the duration of
- the pulse from generator 41, The other output drive transis-
tor 71 receives the output pulse from voltage comparatar/
pulse generator 43 through a resistor 73 and an indicating
light emitting diode 75 for the duration of the pulse from
generator 43. Resistors 77 and 79 are cwment limiting
resistors to protect transistors 65 and 71 respectively. The
outputs are enabled by a ground placed on terminal 81
through a diode 83. The outputs are fed respectively to
terminal 85 to connect to @ warm-away alarm circuit (not
shawn), and to terminal 87, Lo connect to the Full alert alarm
clrcuit (not shown). The output pulse for the wam-away
alarm, from lerminal 88, may be set at one length, such as
200 milliseconds, and the output pulsc for the full alarm
from terminal 87 may be set at a different length, such as
approximately 1 full sccond.

The negative 5 millisecond pulse from comparator 111 is
inverted by inverter 123, This pulse resets and holds in reset
for the § millisecond period the “D flip-flop™ 125. The Q"
output of 125 is connected to the inputs of “AND-GATES"
gates 151 and 165, causes the outputs of 151 and 165 to go
low. The low signals at the outputs of 131 and 165 opens
normally closed analog bilateral switches 127 and 129, This
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prevents any output from pulse generators 41 and 43 from
being coupled to outpur transistors 65 and 71,

After the end of the 5§ millisecond reset pulse, the “Q"
output at flip-flop 125 is set high by a ciock signal created
by comparator 111. This clack pulse is inverted by inverter
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) creatzd by pulse geoerators 41 and 43,

Chatput bypass timers 143 and 157 are triggered and reset
from the trailing edge (negative going edge) of the output
pualses from pulse generates 41 and 43 respectively. The
cutput of full alarm pulse generator 43 is applied to timer
157 via AND-GATE 173, Whea any input of an And gare
goes low, it's ontput goes low. All inputs of an AND-GATE
must be high to get a high at it’s output. These triggers are
coupled to the inputs of the timers by coupling capacitars
141 and 155 respectively. Resistors 139 and 153 are pull-up
resistors on the trigger input of their respective timers,
Resistor 145 and capacitor 149 contol the time that the
"warn-away” output is disabled. Resistor 159 and capacitor
163 cortrol the time thar the “alarm” output is disabled.
When the timers are wiggered/reset, the timing capacitors
149 and 163 are 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 wamaway bypass timer 143 is
inverted by inverter 147 and applied to AND-GATE 151,
The low at the input of 151 causes the ouzput of 151 1o go
low opening bilateral switch 127. This intemnipts any output
from pulse generator 41 and disables the warnaway output
drive 10 output iransistor 65. All wamaway outputs are
therefore disabled anytime that warmnaway bypass timer 143
is running. All repetitive triggers that occur inside the timing
window are bypassed (disabled) on the wammaway output
until the warnaway bypass tmer expires (approximately %4
second). While the timer is running, if the output at pulse
generator 41 goes low (outpul pulse expires), the timing
capacitor i3 discharged, and the timer is restarted with a full
charging cycle duration to run.

Full zlarm bypass umer 157, upon receiving a negative
pulse from the trailing edge of the output pulse from pulse
generator 43 via AND-GATE 173, works identical to the
wamaway bypass timer 143, The high output from 157 is
inveried 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 go low. This low ourput in tum is
applied to the control input of bilateral switches 127 and
129. Both output drives are interrupted, disabling both
outputs (wamaway and full alarm) for the duration of the full
alarm output bypass timer 157 (several seconds).

The full alarm bypass umer 157 is also used as a power
up reset imer. At power on capacitor 171 is fully discharged,
applying a low at the input of AND-GATE 173. Capacitor
171is siowly charged through bias resistor 169 removing the
fow input from AND-GATE 173. The output of 173 is low
during this charging period triggeriog full alarm bypass
timer 157. Therzfore, at power up, both outputs arc disabled
for several seconds until timer 157 times out

FIG. 2 shows the flow of the induced signal and produced
pulse through the circuir of FIG. 1. FIG. 4 is a low diagram
of a portion of FIG. 2. The magner 13 and coil 15 compo-
nents pick up the incoming shock and generate a signal the
strength of which is proportional to the intensity of the
shock. Amplifier 19 provides full wave rectification and
amplification of the signal for presentment through switch
101 10 integrators 29 and 31 in parallel for integration of the
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total value of the pulse train less the first part thereof cur off
by switch 101, The respective sensitivities of inwgratars 29
and 31 help to differentiate between a light shack that in all
probability is ron-threalening in navare and a heavier shock
that represents 4 potential intusion into the vehicle. The
separate voitage comparators/output pulse genrators 41 and
43 complete the differentiation and output a pulse to the
outpur indicator and driver that resulls in one oz bath alarms
being activated

Amplifier 19, referenced by voltage from the car banery,
will amplify all chocks received by the vehicle, Integrators
29 and 31 will ignore any signal whose peak-to-peak voltage
is equal 10-0r less than the amplifier reference voltage.
Hence, very light shocks, although felt by magnet 13 and
coil 15, wilt ot produce a signal or signals sufficient 10 be
activated by voltags comparators/output pulse generators d1
and 43 1o latch the respective unit and produce a pulse to be
sént on to output drive transistors 65 and 71,

Upon receipt of a light shock, above the reference level of
amplifier 19, the circuit will cperas to activate voliage
comparator 41, latch it, and produce a pulse that will activate
the warn-away alarm trigges output (oot showm) through
terminal 85. While this is going on, the circuit remains fully
prepared to receive and process other shocks. Should 2
heavy shock be received while the wam-away alam is
given, the security breached alarm migger outpul, will be
tripped through terminal 87 and both alarms output will be
iripped to go off simultaneously. e all cases, both alarm
trigger oueputs are tripped go off when a severe shock is
received while only the wamn-away alarm trigger output is
iripped when a lighter shoek is received.

FIG. 3 shows an alternate embodiment of the invention.
By chacgiog the timing of the full alarm pulse generator, to
say S times the normal 200 milliscconds, allows for a
considerable reduction in the output circuiwy. This would
alsa reduce the installation time of the sensor. With 2 200
tmillisecond warnaway output pulse and cne second fuil
alarm pulse, these puises can be outputted on the same wire
for applying to one such input of the alarm control module.

To achieve 2 longer duty cycle for a full intensity alarm,
full; alarm output pulse generator 43/timing capacitor 63 is
changed 1o § times it's normal value. The full alarm ourpw
pulse time is therefare increased by a factor of 3.

The outputs from output pulse generators 41 and 43 are
then applied to the commen outgut indicating LED £9 and
output drive ansistor 65. This is accomplished via output
drive current Jimiting resistors 67 and 73 and analog bilat-
eral switches 127 and 129 connecting to a common ¢ondue-
tor before reaching LED 69, Therefare the LED will indicate
warnaway output with 2 short 200 millisecond light output
pulse and full alarm output with a longer one second light
output pulse. The output transissor 65 will be conducting
applying a ground or near ground potential to the collector
for 200 milliseconds for wamaway and for onz second for
full alarm.

This inveation also carres the capability to drive the
vehicle's electomic security system's audible or visual
warning devices directly or indirectly by use of an exiernal
control relay. Since the warn-away outpul pulses ase short
(approximately %o of a second) and could be enabled by the
vehicle's electromic security system, this would grearly
reduce the amnoyance created by an alamm system's full
alarm. The output drivers have the capability to drive output
control eirctits as Jong as a ground is applied (o output
control tenminal 81, These output pulses would be fed
through output terminals 85 and 87 to directly ar indirectly
drive warning devices.

10

Although this invention is written in respect to a shock
sensor, it is not limited o the same. The inpot to the
protected vehicie could be sensed by agy of e following
detectors: shock, motion, shock/motion, acdio discrimina-
tor, field disturbance, or other detector(s) with the proper
input circeitry.

FIG. 5 represents 2 modification to the preferred embodi-
meat shown i1 FIG. 1 and shows the output of the 5
millisecond timer 131 to invert the signal. by inverter 123,
4nd feeding the output signal to twa normaliv open, bilateral
switches 100 and 102, The signal closes switches 100 and
102 for the 5 millisecand period. This also kzeps integrator
capacitors 35 and 39 shored out for the 5 millisecond time
period. This represants another method of handling the
signal.

F1G. 6 represents a modification 1o the other preferred
embodiment shown in FIG. 3 and also shows the output of
the 5 millisecond tmer 131 to invert the signal, by inverter
123, 2nd feeding the output signal to two normally oper,
bilateral switches 100 and 102. The signal closes switches
100 and 102 for the 5§ cmillisecond pediad. This also keeps
integraror capacitors 35 and 39 shorted out for the 5 milli-
second time period. This represents another method of
handling the signal.

Also this unit i described as & 2-stage sensor, but the
invention is not limited to 2 stages and may be employed
with three (3) or more stages. The output pulses may vary in
lengihs such as 200 milliseconds for the “warnaway" and
approximately one full second for the fuli alarm outpul. This
will aliow alarms with the capability to distinguish between
“wamaway” and full alarm using one impat This will
eliminate one drive tzansistor and one wire.

While the invention bas beex described by reference (o 2
particutar embodiment thereol, those skilled in the art will
be able to make various modifications to the described
embodiment of the invention without depaning from the wue
spirit and scope thereof, It is intended that all combinations
of elements and steps which perform substantiaily the same

<o function in substantially the same way o achieve the same,
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results are within the scape of this invention.
What is claimed is:
1. A method of indicating a threar Jevel of an incoming
shack to an clectronically secured vehicle comprisiog Lhe
sieps oft
3) sensing 2 shock delivered to the vehicle:
b) generating a signal having strength proporuonal to the
{ntensity of said shock;

¢) analyzing said sigoal to determine if It has a low,
generally non-threatening istensity or & kigher, gener-
aily security-threateaing intensity; and

d) producing either a first pulse, representing that said

signal has only said low intensity, of separately pro-
ducing said first pulse and a second pulse. Epresenting
that said signal has toth said low inteasity and said
higher intensity.

2. The method of claim 1 wherein the step of generating
said signal includes the step of generating 21 aliernating
current signal having an amplitude proportozal to said
inteasity of said shock.

3. The method of claim 1 wherein the step of analyzing
said signal inciudes the steps of:

a) amplifying said signal to preduce an amplified signal;

b) impressing said amplified signal simultazeously to at

least two separate integrators of different sensitivity o
produce integrated signals: and
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¢) activaring a pulse generator specific to each of said
integrated signals, if the associated integrated signal
reaches a predetermined level.

4. 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 simultaneously to at

least two separate integrarars of differeat sensitivity ta
produce integrated signals;

¢) impressing said {ntegrated signals simultaneously to at

least two separate comparators of different sensitivity
to produce a first comparator signal, if said integrated
signals reach a first predetermined level, indicating said
non-threatening intensity signal or a second comparator
signal, if said integrated signals reach a second, higher
predetermined level, indicating said higher threatening
intensity signal; and

d) activaing a pulse generator specific to said fisst and

said second comparator 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 simultaneously to at

least two separate inegrators/comparators, each said
integrator/comparator having different sensitivity; and

c) activating a puls¢ generator to produce said first and

said second pulses specific to each signal integrated and
compared if that signal reaches an associated predeter-
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) impressing said amplified signal simultaneously 10 at

teast twa separate integrators of different sensitivity, to
produce integrated amplified signals;

¢) impressing said separate integrated, amplified signals

to at least two signal comparators, one in series with
each said integrator having differ=nt sensitivity to pro-
vide a first comparator signal indicating said non-
threatening intensity signal or a second comparatar
signal indicating said higher threatening intwensily sig-
nal; and

d) activating a pulse generaror specific to each said

comparator signal if said integrated, amplified signal
reaches an associated predetermined Jevel,

7. The method of claim 1 including the additiona! step of
ignoring the first few milliseconds of said signal produced
by a shock sensing device to eliminate spurious, noophysical
signals produced by random EMF energy fields interacting
with said shock sensing device,

8. The method of claim 1 whereix the step of providing
either said first pulse or said secord pulse includes sending
said pulses over 2 single conductor (0 an alarm control.

9, The method of claim 1 including the additional step of
ipnoring any signal produced by nonphysical energy.

10, The methed of claim 9 whersin said nonphysical
energy includes an EMF field.

11. The method 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
raducas the differential in the positive and negative aspects
of said signal that are produced when a magnet swings away
from an inductor coil before swinging toward said coil.

12. The method of claim 1 wherein said second palse has
a pulse-width preater than 2 pulse-width of said first polse.
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13. An electronic vehicle security system for indicating a
threat level of an incoming shock to an electronically
stcursd vehicle comprising;

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

b) means for generating a signal having srength propor-
tional o the intensity of said shock;

c) means for analyzing said signal to determine if iz has a
:ow, penerally non-threatening imtensity or a higher,
generatly security-threataning intensity; and

d) means for providing either a first pulse representing
that said signal has only said low intensity or separately
providing said first and & second pulse, representing
thar said signal has bath said low intensity and said
higher intensity signal.

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

15. The electronic vehicle security system of claim 13
further including means for sending said first and second
pulses over a single conductor to an alamm control,

16. The system of claim 13 whercin said means for
sensing a shock delivered to said vehicle includes a perma-
nent magnet, having a magnetic field thereabout, suspendad
in an elastic mount on said vehicle for vibrating in said
mount {n response to said shock.

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

. vibrting magaetic field therein to produce an induced

alternating current and voitage therein.

18. The system of claim 17 forther including a capaciter
through which said induced alternating currenl and said
voltage ars passed to remove direct current and voltage
therefrom.

19. The system of claim 17 wherein said means for
analyzing said sigoal includes:

a) a signal amplifier, having an output therein, lor receiv-
ing said induced alternating cument and voltage from
said induction coil and providing an amplified signal
tereof; and

b) first and second voltage integrators connected to said
amplifier output, said first integrator having 2 high
sensitivity for responding to said non-threatening inten-
sity signal and said second integrator having a lower
sensitivity for responding to said higher intensity sig-
nal. said integrators simultaneously receiving said
amplified signal from said amplifier.

20. The system of claim 19 wherein said means for
providing either said first pulse or said separate first and
second pulses include a pair of voltage comparatars/outpul-
pulse-generators, one connecied to each said voltage inte-
grator for comparing integrated voltages produced from
each said integrator and providing said first pulse represent-
ing said low intensity signal from said high scositivity
integrator and providing both said first and said separate
second pulse representing said low intensity signat from said
high sensitivity integrator and said high intensity signal from
said low sensitivity integrator.

21. The system of claim 17 whersin said means for
analyzing said signal includes:

a) a signal amplifier, having an output therein, for receiv-
ing said induced alternating current and voltage from
said induction coil and providing an amplified signal
thereaf; and

b) first and second voltage comparatrs conaected to said
amplifier output, said first comperaor baving 2 high
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sensitivity for responding to said non-threatening inten-
sity signal and said second comparator having a lower
sexsitivity for responding to said higher intensity sig-
pnal, said integrators simultaneously receiving said
amplified signal.

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

a) a signal amplifter, baving an output therein, for receiv-
ing said induced alternating current and voltage from
said inducton coll and providing an amplified signal
thereof; and

b) first and second voltage integrators and comparators
connected to said amplifier output, said first inegrator
and comparator haviog 2 high sensitivity for respoad-
ing to said non-threatening intensity signal and said
second integrator and comparator having a lower sen.
sitivity for responding to said higher intensiry signal,
said integrarors and comparators simultaneously
receiving said amplified signal from said amplifier.

23, The electronic vebicle security system of claim 13
further including means for ignoring any signal produced by
nouphysical energy.

24. The electronic vehicle security system for indicating
the threat level of an incoming shock to an electronically
secured vehicle of claim 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 pulse.

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

a) amplifying a signal produced by a shock sensor o

produce an ampiified signal; .

b) inpuming said amplified signal to a comparator and
comparing an cutput signal of said invertor/comparator
against a known reference; and

¢) outpuiing said amplified signal to an analog bilateral
switch through a capacitor so that the charging of said
capacitor will open said switch a few milliseconds to
deletc the front end of said amplified signal and remove
it from further consideraton.

27. The method of claim 26 wherein the step 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 differensal of the positive and
negative aspects of said signal that are produced when a
magnel swings away from ar inductor coil before swinging
toward said coil.

28. A method of indicating the threat level of an incoming
shock 10 an electronically secured vehicle including a mag-
net and an induction ¢oil arranged as par of a shock sensor
comprising the steps of:

2) sensing 2 shock delivered to the vehicle including the
step of geoerating an aftemnating current signal having
amplitude proportional to the intensity of said shock;

1) znalyzing said signal to determine if it i3 of a low,
generally non-threatening intensity or a higher, geaer-
ally securily-threatening intensicy, including the sieps
of:

{) rzctifying and amplifying said signal;

{i} impressing said rectified, amplified signal simulta-
neously to at least two separate integrators of differ-
ent sensitivity;

L
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i} impressing said separate integrated, amplified sig-
nals to at Jeast two signal comparators of different
sensitivity, one in series with each said integrator;
and

iv) activating a pulse generaior rESpOnSive w0 an sutput
of each signal comparater; and

c) providing either a first pulse representing a low inten-
sity signal, or separate first and second pulses repre-
senting said signal containing 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
elirinate spurious signals produced by random EMF energy
fields interacting with said shock sensor.

30. The method of claim 28 wherein the step of providing
either said first pulse ar said second pulse includes sending
said pulses gver a single conductor to an alarm control.

31, The method of claim 28 including the additional siep
of ignoting nonphysical signals interacting with the shack
sensing device.

32. The method of claim 31 wherein said nonphysical
signals include EMF energy fields.

33. The method of claim 28 wherein said second pulse has
a pulse-width greater than a pulse-width of said first pulse.

34. An elecuronic vehicle sensor for indicating the threat
level of an incoming shock to an electronically secured
vehicle comprising:

a) means for semsing a shock delivered to a vehicle
including a permanent magnet, having a magnetic field
thereabout, suspended in an elastic mouni on said
vehicle for vibrating in said mount in response to said
shack;

b) means for generating a signal the strength of which is
proportional to the intensity of said shock including an
induction coil fixedly mounted near said magnet for
receiving 4 vibvating magnetic field therein to produee
an induced alternating current and voltage therein;

¢) a capacitor through which said induced alternating
current and voltage are passed 1o remove direct cument
and voltage therelrom

d) means for analyzing said signal to determine if itis a
low, geoerally ron-threatening intensity or a higher,
gereratly security-threatening intensity including:

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

{i) & pair of valtage integrators connecied (o an ouiput
of said amplifier which produces an amplified signal,
one said integraror baving a high.sensidvity for
responding to said amplified signal containing only
low intensity components and the other said integra-
tor having a lower sensitivity for responding to said
amplified signal containing higher intensity compo-
nents, said integrators simultaneousiy recaiving said
amplified signal from said amplifier; and

¢) means for producing either separate first and second
pulses representing said signal containing both said low
intensity and said higher intensity component, or said
fist pulse representing said low iotensity signal,
including a pair of voltage comparators/output pulse
generators, one connected to each said voltage integra-
tor for comparing ouipuis produced from each said
integrator and producing said first pulse representing
said low intensity signal from said high sensitivity
lategrator and providing both said first and said sepa-
rate second pulse from both said generalors represent-
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ing said low {ntensity signal from said high sensitivity
integrator and a high intensity signal from said low
sensitivity integrator.
35. The method of claim 34 wherein said secand pulse has
a pulse-width greater than a pulse.width of said first pulse,

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

a} amplifying signals produced by a shock sensor includ-
ing amplifying a full wave of said signal providing an
amplified signa] and rectifying said amplified signal so
that said amplified signal represents all values of said
signal, I3 solely positive, and reduees the differential in
the positive aod negative aspects of said signal that are
produced when a magnet swings away from an inductor
coil before swinging toward said coil;

b) outputting said arnplified signal to an anzlog bilateral
switch through a capacitor so that charging said capaci-
tor will open said switch for a predetermined peried of
time 0 delete a front end of said amplified signal as it
passes therethrough and remove sald front end fom
further consideration; and

¢) inputdag said amplified signal to & comparawr and
comparing it against 2 known value.

Q
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37. The method of claim 36 wherein said predetermined
period of time is about S williseconds.

38. A method of blocking spurious signals produced by 2
shock sensor in a motor vehicle anu-theft system from
interaction between extranecus bursts of RF energy and a
sensor induetion coil, comprising the steps of!

) amplifying signals produced by a shock semsor to

praduce an amplified signal; .

b) inpunting said amplified signal to a comparator and

comparing it against a known reference;

{c) ignering said signal produced by said shock sensor for

a predetermined period of time to elimipate spurious,
nonphysical 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 inciudes outputting said signal to an analog
bilateral switch through 2 capacitor so that the charging of
said capacitor will open said switch 2 few milliseconds 10
delete the front end of said signal and remove it from further
consideration. -

40. The methad of blocking spurious signals produced by
a shock sensor in a motor vehicle ami-theft system of claim
38 wherein said nonphysical signal includes an EMF field.
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ADVANCED METHOD OF INDICATING
INCOMING THREAT LEVEL TO AN
ELECTRONICALLY SECURED VEHICLE
AND APPARATUS THEREFOR

RELATION TO OTHER PATENT
APPLICATIONS

This patent application is a continuation-in-part (C.I-P) of
patent application Ser. No. 08/433,819 filed May 4, 1395,
entitled “Method Of Indicating The Threat Level Of An
Incoming Shock To An Electronically Secured Vehicle and
Apparatus Therefor.,” now abandoned; which is a
continuation-ig-part (C-I-P) of pateat application Ser. No.
(08/112,540 filed Ang. 30, 1993, catitled “Method Of Indi-
cating The Threat Level Of An Incoming Shock To An
Blectronjeally Secured Vehicle and Apparatus Therefor,”
now 11.S. Pat. No. 5,532,670; which s a continuation-in-part
(C-I-P) of patent applicaticn Ser. No. 07/886,871 filed May
22, 1992, entitted “Method Of Indicating The Threat Lavel
Of An Incoming Shock To An Electronically Secured
Vehicle and Apparams Therefor,” mow abandoned. This
patent application is alse a continuatign-in-part {C-I.P) of
patent application Sex. No. 07/945,667 filed Sep. 16, 1992,
entitled "Advanced Automotive Awomation And Secudty
System,” now U.S. Pat. Mo. 5,534.845 Aforementioned U.S.
Pat. Nos. 5,532,670 and 5,534,845 as well as applications
Ser. Nos. 07/886,871 and 08/433,819 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 unwanted intrusions into secured arcas
and sound an audible alarm in response thereto. More
particularly, the invention pertains to a method of differsa-
tiating between a high degres of intrusion or threat such as
a shock or 2 low intensity degree of intrusion or insubstantial
threat, received by the protected structurs or object. and
executing an appropriats alarm as well as preventing
nonphysical, random enelgy inputs from tdpping the secu-
rity alarm.

2, Deseription of the Prior Art

Elaciropic security systems have been used for sorne
years and their popularity increases as the pational crime
1ate contintes 1o climb, Most such systems, especially those
used for protection of automobiles, include a controller, 2
serics of intrusion sepsors for dstecting attempted intrusions
through docrs, hood, and windows, an alarm for activation
upon receipe of a signal ar signals from the sensors indicat-
ing an awempted unwanted entry into the vehicle, and a
power source, normally the vehicle battery, to power the
system and soucd the alarm. Other componeats are often
included such as automatic resetiing circuits and shut-down
devices for use when the alarm needs to be deactivated
These systems may be original equipment on new vehicles
or retrofited on existing vehicles,

The security systems may be effected by a noaphysical
signals, or electrical surges commonplace in the automebile
circuitry. The intended arming and disarming of an alarm
system is usually performed by sending a digitally coded
signal. by a hand-held transmitter operaied by one or more
push buttens. In addition, other such systems may be armed
by mere passage of tine following the driver's act of tuming
off the engine and exiting the vehicle with the doors and
windows closed and after a shart time interval such as thirty
(30) seconds, Thereafter the system may be disammed by a
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hand-held transminter or by a delay citewit that activates the
alarm if the system is not disarmed by the dover upon entry
{nto the vehicle. The first type of arming is tmown as “active
arming” while the latter is known as “passive arming™,

Upcn detection of an atternpted intrusion into the vehicle
by one of the sensars, the alarm is activated for a period of
time, for instance thirty (30} seconds to one (1) minute, and
then, if the alarm has not besn disarmed by the remate
transmitter or by the manipulation of a “KU" switch,
mounted interior the vehicle, usually in a hidden arsa
therein, the alarm response tarminates or trmes-out and the
security sysiem is once agaie reset to moaitor the sensors
and mriggers.

One form of snch a sensor is called a “shock” sensar. The
shock senser techrology of this invention is discussed in
Applicant’ patent application Ser. No. 08/112,540. However,
a pumber of gther sensors may be employed within the alarm
system of this invention. This invention inclodes, but is oot
limited to. the application of shoek sensors, mation sensors,
field disturbance sensors, sound discriminarors. witrasonic
scusofs. current sebsors and other sensors which sense
disturbance ar threat applied to or about an area and generate
an electrical signa] in response thereto. An incoming threat
10 tha protecied area such a vehicle includas threats such as
physical impact, activity in ar about the vehicle, breach of
the vehicle electric system, the sound of breaking glass. or
other activity results in the seasing of the activity and
generation of an electrical signal which is then interpreted
by the alanm controller to generate an elarm response.

Certain problems exist with conveational security sys-
tems that render their usage less than desirable under certain
circumstances. For example, a shopping cart inadvertently
bumped against the vehicle will usually cause a full alarm
response, While the alarm is certainly necessary to alert the
owner, inadvertent tripping of the alarm is annoying and
could result in either the owner becoming frustrated, and
thereafter not activating the alarm, or convincing the shop-
per or other car owners that such a loud. apnoying alarm is
not what they want in their vehicles.

In other simations, certzin transicnt electric fields cas
invade the circuitry of the alarm system and generate enough
of a signal to trip the alarm even in the shsence of intrusioa
to the secured area. When a warn Signal is generated by the
alarm. it flashes the running lights which generates electrical
surges or ransients. These wansients may generate electrical
signals which may feed into the alarm circuitry where they
are amplified and trip full alanm, In other situations. such as
where a celiular telephone is used about the vchicle, the
initial surge of the wireless transmission signal may be
sufficient to gecerate an acmiation level sigaal resulting in
the activation of the alarm. Still further, in isolated cases.
such as where a police car parks behind a protected area and
the officer “keys™ the microphone oa kis radis. the surge
from his transmitter could interact with the apti-theft system
inducton coil and produce a false alarm.

Still further, there are instances whers a disturbance
coctinues unabated after the inifial actvation of the alarm.
sequence. For instance, & vehicle parked next to a train
station may receive an alarm input generated by a passing
train. The alarm will commence and terminate after running
its course, yet oftan the train has not passed complately by
the vehicle. In the prior art, the alarm will sound again
because of the continuous input of energy from the train,
This can be of annoyance to others in the area.

Crowded parking lots are prime -areas for car theft. In
these cases. dissatisfacton with the ant-theft systern roay
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cause the owner to cedse arming the system thus rendering
the vehicle subject to theft This copdition, if not correctzd,
may cause other vehicle owners to czase purchasing such
security systems for fear of annoying others and thereby
undermine the desirability for and effectiveness of anti-theft
devices.

What is needed to circumvent the drawbacks heretofors
described is (1) 2 vehicle scourity system capable of differ-
cotiation betwecn a light, generally noo-threatening intru-
sion event and a stronger, usually security-tireatening intru-
sion event to the vehicle and output a pulse to the alarm
circiuit approprate to the degree of intrusion about the
secured area, and (2) a vehicle secority system that will
disciminate between the non-threarening events and block
them or otherwise divert the signais they produce so that an
alarm is not generated

SUMMARY OF THE INVENTION

This invention is & novel method of dealing with these
problems and discriminating between the degree of threat
from the incoming intrusion sensers. For example, the alarm
system of this invention generates a mild audible chirp in the
event one lightly touches 4 protected vehicle while loading
groceries In a parking lot. Conversely, 2 full alarm response
is generated if the car is towed or & crow-bar applied to its
exterar, The low intensity alarm is called a “warn-away”
and is of a serions, but far quicter nature and will penerally
generate the proper rmessage of alam presence to the
intruder without engaging the full alzrm. The parsos induc-
ing the thyeat is thereby quietly, but convincingly advised by
prevecorded voice or a series of soft chirps of the limited
intrusion he or she has caused, without activation of ear
piercing audible alarm respopse. Further, the owner and
ather people are not disturbed or embaassed by a full alarm.
resporse caused by an innocent individual,

In addition. this invention includes the novel feature of
providing full wave rectification of the output signal from
the sensor and ignoring the first few milliseconds of the
signal produced. Additionally, the presentinvention requires
the sigoal to drop to its zero (0) level or reference voltage
before triggering warning alanm This allows an alarm
condition to be registered only upon sensing acmal intru-
sions oa or about the protected area. as compared with
non-physical intrusions gezerated by EMF or RF ficlds
about the protected area. These features therefore eliminate
the spurious signals that ae produced by monphysical threat
conditions.

Most security systers iavolve ooly half-wave rectifica-
tion of the induced signal emanating from the sensor. In the
event the signal generated by a sensor generates 4 signal
having positive and negative componeats the signal and in
the eveat there is only partial rectification of the signal. The
resulting rectified sigal would be of unpawmrally low value
and not be an accurate reproduction or indication of the full
intensity or degree of the incoming threat to the protectzd
area. This practice is consistent with sensors employed to
trigger the alarm system. but is unacceptable to the present
invention which looks at the degree of the intrusion. Thus,
to detarmine the degree of the intrusion sensed by a sensor,
the present invention agalyzes the peak to peak value of the
sensor signals to determine the mue degree of intrusion.

The method and apparatus disclosed herein analyzes the
signal produced by varous sensors having the capability of
geaerating an electric signal upen sensing an intrusion
event. Depending on the strength or value of the sensor
signal. a mild or low intensity degree of intrusion generates
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a pulse baving a short pulse-width generating a warn-away
alarm that will automatically reset itself without requiring
intervention by the vehicle ocwner. The same method and
apparatus is capable of generating a longer pulse-width
pulse which generates both 2 mild. warn-away alarm
response as well as a soonger, full alamm response,

Whean the low threat level, “wam-away" pulse is gener-
ated by the alarm system. the alzrm system of this invention
continues to monitor its sensors and is capable of immediate
activation of a full alertn upen seosing a high degres of
intrusion as reported by one or more of its sepsars, even
while 2 wam-away alarm is being given If two or more mild
shocks are received by the vehicle within a finite time
period, seven (7) seconds for example, the system will
produce a full alarm. whereas if the mild shocks are repeated
ol a sequence longer in time than seven (7) secomds, a
second and repeated “warn-away” alarm will be produced
again.

The prior art alarm system bave not yet appreciated these
features and continue to generate repeated “warn-away” or
full alarms. In fact. in some cases the energy dispensedin the
“warp-away” alarm is of sufficient magnitude to generate 2
low-threat level input that triggers another "warg-away”
alarm so that the system cootinues to cycle “warp-away”
alarms each jnduced by the preceding alarn

Further, this invention contains the unique property of
igmoring the first few milliseconds of signal produced by a
sensor. A real threat condition usually lasts far Jonger than
the ignored duration and the energy level of the residual
signal is sufficlent to pass through an integrator to a com-
parator to determine the refative degree of the threat. The
signals produced by RF bursts, EMF bursts and other
non-threatenlng or non-physical phenomenon typically do
1ot last beyond that period and stll cause a threat sitation.
Accordingly, those signals produced by non-physical and/or
nog-threatening phenomenon will be disregarded and will
oot cause the alarm systems to enter into an alarm condition.

To overcome the problem of repeated sirens during pexi.
ods of extended sensor inpat such as in the train passing
example, or even when 2 oruck or other heavy vehicle passes
the parked car, means are providad to prevent repeated
alarms as long as the initial input remains withio a given
inteasity for an extended time. For instance, as long as the
intensity level of the input signal remains rather constant
following cessation of the full alarm signal, the circait will
pot process another sensor input untl this signal disappears
and reappears again, This means that the proloaged motion
the train passing ncarby a protected vehicle, which generates
a sensar input, will not cause the alamm to sqund again and
again. This featire also prevents contintous alarm outpits in
those cases where the sensor is in a state of a continucus
output. The state of continucds semsor output may be
mechanical in sature (the train exarmple) or from electrical
disturbances.

In a secoad embodiment of this invention. the circuit is
designed such that fewer wires need be used 10 adach the
sensor to the alamm giving rise to a savings in material and
reduction i installation time and trainieg,

The prior art has recognized some of these problems,
however, to date there has been little success achieved in
solving them In the patent to Hwang, (U.S. Pat No.
5,084.967) a “ruotion detzctor” is allegedly connected to a
pair of signal amplifier circuits that. upen receipt of a long
signal or a serics of short puises from the detector, will
sound a “full” alarm whereas, tpon receipt of a shogter pulse
signals, will sound a “pre-entry warning”, lesses in severity
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than the “full” alarm. However, this patznt discloses that the
“deszctor” is a time-dependent switch. Therefore the degres
of threat is dstermined by its duration, not its physical
degree, The schematic of the Hwang device shows the use
of comporents that are arranged as a switch to tun on and
off a transistor to allow the detected signal pass ot to the
alarm warning device, Thus, there is no comparison of the
“level of intensity” of the signal, but merely the “duration”
of the signal. This is not an accurate assesstuent of the
degree of threat sensed by the sersor and reproduced into an
electrical signal and does not differentiate between “inten-
sitiss” of the physical and non-physical inpues. Mareover.
the output signal from the device of Hwang Pateat proceeds
directly to the siren. whereas the device of the present
ipvention interpases 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 apparatns for use on about an electronically secured area
that responds differently to different degrees of threat sensed
by the sensars aanged therein. Other objects of the inven-
tion include a method and apparatus that has at least two
levels of intensity deterrnination, one for a low degree of
threat received by the vehicle to produce a pulse that may be
used to trigger a warning of a stronger alarm. should the
threat not be discontinued, and a separate pulse that may be
used to trigger a stronger, louder alarm for non-discontinued
light shocks and stronger shocks; a method and apparatus far
producing a pulse that may be used to trigger a warn-away
aodible alarm that may be repeatedly sounded to signify the
vehicle is nader electromc security while not prodocing a
palse that may tigger the loudest alarm so as to minimize
the disturhance to those nearby in the event of a non-
threatening disturbance received by the vehicle; 2 method
and apparatus that maintains readiness to produce a pulse
that may be used to trigger an andible alarm even while a
warn-awzy alam message is being used; a method and
apparatus for detecting a signal produced by a non-physical
assault on the vehicle, such as by a burst of RF energy o
EMF energy. 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
accurate analysis of the threat inducing the sensor signal: an
apparatus which docs pot continue to sound an alarm in the
event 2 generally constant and continuous disturbance such
s a moving train; an apparatus having the ability to com-
municate the level of threat in a pulsewidth of the sensar
output palse, therchy eliminating a dedicated wire connec-
tion for each alarm stage; an apparatus that may be retro-
fitted into existing vehicles as well as included as original
equipment on new vehicles: and, an apparats that will
awtomaticaily rearm upor the completion of a measured
length of the warn-away or the full alarm; circuitry that can
be maintained in an jntegrated circuit thereby providing
economy of manufacture, improved reliability, space sav-
ings and less power consurnption. These and other objects of
the invention may be obtained by reading the following
specificadon along with the drawings that are appended
hereto. The protection sought by the inventor may be
gleaned from a fair reading of the claims that conclude this
specification.

DESCRIPTION OF THE DRAWINGS

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

FIG. 2 is 2 flow diagram illustrating the operation of the
apparamus gererally depicted in FIG. 1;
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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 a scherpatic diagram of an alterpats embodiment
of the bilateral switch wiring shown in FIG. 1;

FIG. 5 is a schematic diagram of an alternate embodiment
of the bilateral switch wiring shown in FIG. 3:

FIG. 6 is a top level schematic represemarion of an
alternate cmbodiment of this invention;

FIG. 7 is a top level black diagram of CAMOS Integrated
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.
tor block;

FIG, 9 is a schematic/block diagram of the amplifier block
and its {nverting/noninverting determination circnitry;

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

FIG. 1 is a schematic diagram of the warnaway alarm
and full alarm switching capacitor intsgrators and their
associated circuitry;

FIG. 12 i5 an intermediate level hlock 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
dreuitry required to support the timing of the IC;

FIG. 14 is a schematic of the intzgrator disable control
cireuit; and,

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

DESCRIPTION OF THE PREFERRED
EMBODRMENT

The novel method of this invention for indicating the
threat level of an incoming threat to an electronically
secured structare, such as a vehicle comprises. the steps of
sensing a threat delivered to an area, generating an clectric
signal the strength of which is proportional to the intensity
of the threat, ignering the first portion of the signal so as to
remove from further consideration those distarbances that
are non-physical or non-threatening, analyzing the remain-
ing signal to determine if it is of a low. generally aon-
threatening intensity or of 2z higher, generally sccurity-
threatening intensity, and producing either a first pulse that
triggers a low intensity "“warn-away” alarm. or separate first
and second pulses, representing a signal containing both the
low intensity and higher intensity componeats. that trigger
both a low acd a high lmensity alarms. The step of gener-
ating an electric signal includes generating aa altzrnating
current signal whose amplitude and period is proportional to
the intensity of the physical shock FIG. 1 shows the
apparatus of this invention.

In FIG. 1 the solid lines between components refer to
conductors and will ot be individually numbered except
where necessary. Where conductors cross and the intersec-
tion is marked with a dot or period. it is a juncdon; Where

one conductor crosses agother and the intersecton bhas no -

dot or period, there is no junction. As shown in FIG. 1. an
input voltage, generally in the range of from about six to
about eighteen volts d.c. is ioputted from a bactery {not
shown), such as a car battery or other sowce of direct
current, to an input terminat 1. The current is regulated by
areverse flow protection diode 3, a surge limiting resistor §,
ag over-voltage protection Zecer diode 7 and a filter capaci-
tor 9 to produce a steady flow of direct current. The ground
return enters at inpat terminal 11,
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‘The sensars employed by the present invention are inter-
changeable. Different sensors are employed for different
functions within the alarm systern and thelr selection
depends in Jarge by the anticipated environmest within
which the user expects to keep the protected property. Some
of tke more common sensors are shock sensors, motion
seasors, field distorbance sensors, sound diseriminators,
ultrasonic sensars and current semsors. The shock sensors
known in the art are mechanical, mercury movement, mag-
netic induction, and piezo types. Applicant’ patent applica-
tHon Ser. No. 08/112.940 disclosed Applicant’s prefecred
embodiment of the shock sensor.

Mechanical shock sensors use a weighted cone at the end
of 2 spring which makes electrical contact with a fixed
pointsr upon an impact, creating an output pulse.

Mercary 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 electronically tuned circuit. In both desigus an impact
resuits in the mercury remaining in  fixed position, while
gverything else moves about with the impacted vehicle,

The magnetic induction shock sensor uses a magpat
suspended by an elastic band such as rubber, silicon or
spring near a high value inductor. The indactor usually has
an iron of fermite core. An impact moves the sensing inductor
while the magnet remains fixed. creating an impact AC
signal in the inductor. The 'sigzal is typically amplified,
detected, integrated and then compared with preset levels to
determine whether or not to geaerate an output sigual.

The piezo shock scosar uses a weighted piezo sensor, A
mechanical resonance of appraximately sevanty (70) hertz is
created by adding mass to the piezo sensor. This aids in the
detecrion of impacts to the vehicle. Similarly, the weight
remains fixed while the balance of the piezo sensar moves
about with the iropact to the vehicle.

Another type of sensor employable by this invention is a
motion sensor. Motion sensars sense very slow 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 sensed by
several methods such as a weighted pendulum with
meckanical or clectronic contact, mercury movement switch
or mechanical/electromic movement sensing devices, or any
other slow movement sensing system.

Anather type of sensor employable by this invention
includes a field disturbance senscr. Field disturbance sensors
scnse motion of objects such as the human body in a
roicrowave radic frequency field in or about the protectsd
area. The presence of the moving object disturbs the micro-
wave field and creates a disturbance therejo. This results in
achange of the sensor output signal. This disturbance is both
reflective and absorptive in that all obiects absorb and reflect
RF energy. Amultickannel sensor generates an output signal
proporticnal to intensity of the detected disturbance, A
single channel sensor only generates a sigoal if the present
threshold is exceeded. Additiopally, a pulsed microwave
signal.could be generated to look for time of signal return.
This. however. requires a more complex seasor and circuit
than the above field disturbance sensor.

Another type of semsor empicyable by this invention
includes a sound discriminator. Sound discriminator senses
a high frequency sound disturbance in or near the protected
arca and is normoally used to sense the breaking of glass
and/or metal to metal sounds. The sensor normally uses an
electric condanser microphone to sense the sound and cop-
vert it to an AC sigpal 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 lo preset threshelds. An
cutput pulse indicative of the intensity of the distobance is
then generated and output.

Another type of sensor employable by this invention
includes an ultrasonic seasor. An ultrasonic seasor can wark
on the same principle as the field disturbance sensor
{doppler frequency shift), but uses an witrasonic sound fiald
instead of an RF energy field, In a second embodiment. the
sensor uses an ulrasonic sound generator (ransmitter) ta set
up a field of sound waves usually at forty (40) Kloherz. An
ultrasonic sensor {teceiver) then detects any disturbance
This signal is then amplified and dstectsd generating an
cutpat pulse or pulses accarding to the level of disturbance.
In a third embodimeat, the ultrasoric sound could be pulsed
to measure the movement of and distance to the object
creating a disturbance.

Another type of sensor employable by this invention
includes a current sensor. Cuarent sensars sense the change
in banery voltage caused by the activation of devices which
in wm produces & current load. Thers are at least two
different types of cnment sepsors. One type senses coly
small changes in voltage created by any load being Mirped
on. while the second type datects a sudden large change in
voltage. such as a surge created by incandescent kights being
turned on. The first type of sensar is simpler and easiex to
manafacture, while the incandescent light sensor does not
require an external input to disable the drcuit when the
vehicle automatic electrical eooling fans turn on, The curent
sensor is usually employed to sense the under hood, trunk,
and/or dame lights turning on when an unauthorized entry is
made.

Each and every seasor herstofore mentioned senses 2
partcular type of intrusion and produces ac electrical signal
proportional to the degree of threat sensed. Other types and
¥inds of sensors capable of sensing particular coaditions and
providing an electrical signal in response thereto are not
mectioned, but are conternplated within the scope of this
inventon. The above mentioned sensors will be collectively
referred to as sensor means 12.

The step of analyzing the sigoal to determine if itis of a
fow or high intensity includes the first step of passing the
signal through a switching capacitor amplifier 19 to provide
fall wave rectification, ie.. the negative portions of the
signal are converted to positive portions. Accordingly. the
outpwt of amplifier 19 is always positive and will give an
approximately equal output regardless of the polarity of
sensor means 12 signal. This overcomes the shertcomings of
3 seusor having 2 signal operating in the positive and
negagdve region in respect to the system ground. This allows
the eatire dyaamic range of the signal to be offset/rectified
ta a positive voitage. The gain of amplifier 19 is fixed ar a
predetemmined valie. A potentiometer 23 is used to adjust
the level of the input from sensor means 12.

A normally closed, analog, bilatsral switch 101 is pro-
vided and connected between amplifier 19 and an inverting
comparatar 111. Tn other embodiments of the invention
comparatar 111 is aot inverting. It is opened for a predeter-
mined amount of time such as 2 faw, ie., 5, milliseconds at
the beginning of each pulse swing, as will be hereinafter
maore fully set fath, in ordar to cut off, delete or disregard
the first portion of the signal output from amplifier 19. This
cut off is employed to prevent extraneoys. non-physical
energy surges, such as RF andfor EMF fields, as hereinbe-
fore deseribed, from tripping the alarm.

Another significaat featurs of the present invention pro-
vides for removal from consideration of signals which do
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not disappear and later reappeat. The signals which do not
disappear and later reappear are disregarded by this device
to peevent continuous alarm outputs which are a nuisance.
This is particolarly helpful where the alarm system is
operating in an area having exposure to phenomenon of
prolonged doration such as a freight train passing nearby the
alzrm system. As the train passes. it ganerates a vibration
which likely has an inteasity sufficient to generate an alarm.
In practice. this type of disturbance is not well received by
alarm systems becanse the alarm system will generate an
alarm which ceases after 2 predetermined time and which is
regenerated again and again as loag as the disturhance
continues about the area. This provides for much frustration
to the owner of the alarm system and the people nearby,
thereby reducing its effactiveness. To overcome this
problem. the alarm of the present invention monitors the
signal causing the alarm. In the event this signal/distirbance
continges to be present at a generally constant intensity for
a time greater then the duration of the alarmn response, the
second and subsequent alarm responses are not generated
until such time as the signal generated by the disturbance
disappears and then reappears again. In practice this pro-
vides for one cycle of alarm response if the alaom system
deteets a disturbaace suck as a moving train. The alarm
response will not be repeated over and over again until such
time as the dismrbance caused by the train disappears and
then [ater reappears.

Switch 101 is nominally in a closed position and is beld
closed by the power supply voltage less voltage drop
through resistor 119, Shatting off or opening of switch 101
is accomplished by use of ap inverting comparator 111 and
its associated circuitry. Resistors 105 and 107 establish a
reference voltage for comparator 111. Resistor 103 and
capacitor 109 filter out high frequency tratsients on the
input to comparator 111. In the event a continuous high
frequency signal is present at the input of sensor meacs 12
ar at the output of amplifier 19. the high frequency filter 103
and 109 could lead to a continuous, low DC signal cutput at
the output of comparator 111. This inhibits clocking of D
flip-fiop 125 which in turn opens switches 127 and 129 until
the output of comparator 111 changes state and produces a
clock signal at the clock input of D flip-flop 125,

As a signal ipputted to comparator 111 goes high, the
output of comparator 111 goss low and is coupled through
a diode 113 and a capacitor 115 to switch 101, Therefore the
sougce voltage for keeping 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 duration of time. By adjusting the capacitance of
capacitor 115, 2 delay, such as 5 milliseconds is required to
charge capacitor 115 in order to turn 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 got discharge for several hundred milliseconds so 2s not
to interrupt the signal pulse string. The discharge time of
capacitor 115 is such that only the first few milliseconds of
any pulse string s allowed to be coupled through capaciter
115 and diode 113 to shut off analog bilateral switch 101,

The next step, after passing the amplified signal through
switch 101 is to input this arnplified signal simultaneously to
two separate and indepeadent voltage integratars, 29 and 31,
shown withio dotted line perimeters, that are coanected in
parallel to the output of amplifier 19. Integrator 29 com-
priscs a rcsistor 33 and a capaditor 35 while integrator 31
comprises a resistor 37 and a capacitor 39. The ratio of ¢
scusitivity of intagrators 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 39 to the order of approximataly
5:1 so that integrater 29 js approximately five times as
sensitive as integrarar 31, This ratio can be varied outside of
5:1under certzin circumstagces such as where the vehicle is
unusually large.

The next stzp is to 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 terminat 1.
The refercnce far voltage comparator 41 is established by
tesistors 45 and 47 and a diodz 49 while the reference for
voltage compayator 43 is established by resistors 51 and 53
and a diode 55. Another pair of diodes 57 and 59 are used
1o latch the respective voltage comparators 41 and 43 when
their respective input signals exceed the comparator refer-
eace voltages,

The next step in this novel methed is for the pulse
generater portion of comparators/generators 41 and 43 to
ontput either a first pulse from generator 41 representing a
low intensity signal or separate first and second pulses from
both generators 41 and 43 representing & signal containing
2 low intensity and a high intsmsity componcnt. This is
performed when voltage comparatar 41 or 43 is latched
through either diode 57 or diode 59 whee the incoming
signal from integrarors 29 or 31 exceeds the reference
voltage thereto, Once latched. the respective comparator
produces 20 output pulse timed by resistor 45 and capacitor
61 with respect to comparator/pulse generator 41 or by
resistor 51 and a capacitor 63 with respect to comparator/
pulse generator 43 to one of two drive transistors 65 and 71.

Qutput drive transistor €5 receives the output pulse from
voltage comparator/pulse generator 41 through a resistor 67
and an indicating light emitting diods &9 for the duration of
the pulse from generator 41. The other output drive transis-
tar 71 teceives the output pulse from voltage comparator/
pulse generator 43 through a resistor 73 and an indicating
light emitting diode 75 for the duration of the pulse from
generatar 43, Resistors 77 and 79 are cument limiting
resistors employed to protect transistors 65 and 71 respec-
tively. The outputs are enabled by a ground placed on
terminal 81 through a diede 83, The outputs are fed respec-
tively to terminal 85 to connect to 3 warn-away alarm circuit
(oot shown). and to terminal 87, to congect to the full alert
alarm cireuit (not shown). The output pilse for the warn-
away alarm. from terminal 85. may be set at oae length, such
a5 200 milliseconds, and the oatput pulse for the full alarm
from terminal 87 may be set at a different length, such as
approximately 1 full second.

The negative voltage, 5 millisecond pulse from compara-
tar 111 is inverted by inverter 123. This provides a logic one
pulse which resets and holds in reset for the 5 millisccond
period (dstermined by capacitor 115) the "D flip-flop™ 125,
This achieves the function of discarding from consideration
a contintous signal having a frequency such that this signal
represents a DC signal at input of comparator 11%. Thus, this
signal will eliminate any clock activity to D flip-lop 125
until such signal disappears and again reappears. The “Q"
output of 125 is conected to the inputs of “AND GATES"
151 and 165, causes the outputs of £51 and 165 to go low.
The low sigoals at the outputs of 151 and 165 opens
normally closed analog bilateral switches 127 and 129, This
prevents any owiput from pulse generatoss 41 and 43 being
coupled to output transistors 65 and 71.

After the end of the § millisecond reset pulse. the "Q”
output at flip-fop 125 is set high by a clock signal created
by comparater 111. This clock pulse is inverted by inverter
121 to preseat the proper input to the 125 clock input The
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sensor outputs 85 and 87 are now cnabied for the duration
of the output pulse(s) created by pulse generators 41 and 43,

As mentioned before, this invention provides for the
embodiment whers the alam will not be continuously
triggered by a relatively constant threar signal which persists
without interruption. One application for this feature is an
armed alarm system which is triggered by a train. Ordinary
alarm systems continue to sound its warning for the duration
of the threat signal. The alarm sysiem of the present jnven-
tion provides for a single cycle of alaon and does not sound
the alarm again until the threat signal disappears and again
reappears. Therefore in the example of the passing train, the
alarm would sound for one cycle, such as 2.5 secords for the
warn-away and 30 seconds or a minmte for a full alarm, and
as Jong as the train threat does not disappear (Le. the train
passed) and again reappear (i.c. another train 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 generator 43 is applied to timer 157 via AND gate 173,
When any ioput of an AND gate goes low, its oatput goes
low. All inputs of an AND gate must be high to get a high
at its output. These triggers are coupled to the inputs of the
355/556 timers by coupling capacitors 141 and 155 respec-
tively. Resistors 139 and 153 are pull-up resistars on the
trigger input of their respective timers. Resistor 145 and
capacitar 149 control the tims that the “warn-away" output
is disabled, Resistor 159 and capacitor 163 coatrol the time
that the “alarm”™ output is disabled. When the timers are
triggered/reset, the timing capacitors 149 and 163 are
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 lnverter 147 and applied to AND gats 151, The
low at the input of 151 causes the ourput of 151 to go low
opening bilateral switch 127. This interupts any output from
41 and disables the warn-away ouput drive to output
transistor 65, ALl warn-away outputs are therafore disabled
apytime that warn-away bypass timer 143 is running, All
repetitive triggers that ocour inside the tming window are
bypassed (disabled) on the warn-away output untl the
warn-away bypass timer expires (approximataly ¥ second).
While the timer is running, if the output at 41 goes low
(output pulse expires), the timing capacitor is discharged.
and the timer is 1estarted with a full charging cycle duration
1o run,

Full alarm bypass timer 157. upon receiving a negative
pulse from the trailing edge of the ouput pulse from 43 via
AND gate 173, works identical to the warn-away bypass
timer 143. The high cutput from 157 is inverted by inverter
161 and applied to AND gates 151 and 165, The low at the
inputs of 151 and 165 canses the outputs of 151 and 165 to
ge low. This low output in tum is applied to the control input
of bilateral switches 127 and 129. Bath output drives are
interrupted, disabling both outpats (warn-away and full
alarm) for the duration of the full alarm output bypass timer
157 (several seconds).

The full alarm bypass timer 157 {5 also used as a power
up reset timer, At power on capaditor 171 is fully discharged.
applying a low at the input of AND gate 173. Capacitor 171
is slowly charged bias resistor 169 removing the low input
froma AND gate 173. The ocutput of 173 is low during this
charging period triggering full alarm bypass timer 157.
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Therefore, at power up, both outputs are disabled for sevaral
seconds until timer 157 times out.

FIG. 2 shows the flow of the indced sigral and produced
pulse through the circuit of FIG. L The sersor of sensor
means 12 generates a signal the strength of which is pro-
portional to the inteasity ar degres of the threat. Amplifier 19
provides full wave rectification and amplification of the
signal for presentment through switch 101 to integratars 29
and 31 in parallel for {ntegration of the total value of the
pulse train less the first part thereof art off by switch 101.
The respective scnsitivities of integrators 29 and 31 help to
differeptiate between a lower degree of threat which is liksly
non-threatening in pature and a higher degree of threat that
repeesents a potential intrusion into the vehiele. The separate
voltage comparators/output pulse generators 41 and 43
complete the differentiation and output a pulse to the output
indicator and driver that results in on¢ or both alarms being
activated.

Amplifier 19, referenced by voltage from the car battery,
amplifies all signals received from the sepsor means 12.
Integrators 29 and 31 ignore aay signal whose peak-to-peak
voltage is equal to or less than the amplifier reference
voltage. Henee, very low signals generated by the sensor
means 12 will not produce & signal or signals sufficient to
activate voltage comparators/output pukse generators 41 and
43 to latch the respective unit and produce a pulse to be seat
oo to output drive transistors 65 and 71.

Upon receipt of a low degree threat signal, above the
reference level of amplifier 19, the circuit will operats o
activate voltage comparator 41, latch it, and produce a pulse
that will activate the wam-away alarm trigger output (aot
shown) through terminal 85. Whiles this is going on, the
circit remains fully prepared to reccive and process other
signals from the sensor means 12. In the event a high dagree
of threat {5 sensed by sensor means 12 while the warn-away
alarm is given, the security breached alarm trigger output,
will be tripped through terminal 87 and both alarm outpats
will be tripped or triggered simultanecusly. In all cases, both
alarm trigger outputs are triggered when a high degree of
threat is received, unless at the time of the time of threat
input, warn-away output is disabled by the bypass timer 143,
while only the warn-away alarm trigger outpat is tipped in
response 10 a low degree of threat.

This invention also carriss the capability to drive the
vehicle's electronic security system's audible or visual
warning devices directly or indirectly by use of an external
control relay. Since the warn-away output pulses are short
(approximately 200 milliseconds) and could be enabicd by
the vehicle’s electronic security system, this greatly reduces
the annoyance created by an alarm system'’s full alarm. The
output drivers have the capability to drive output control
circuits as long as a ground is applied to output coatrol
terminal §1. These output pulses are fed through output
taminals 85 and 87 to direcdy or indirectly drive warning
devices,

FIG. 3 shows ao alternate embodiment of the invention.
Changing the timing of the full alarm pulss geacrator 43 to
arange greater then the warn-away 200 milliseconds allows
for a considerablz reduction in the output circuitry. This also
reduces the nstallation time of the present invention. With
2 200 millisecond warn-away outpirt pulse and one second
full alarm pulse. these pulses can be outputied or multi-
plexed on the same wire for applying to ope such input of the
alarm control module. In the same sxampte full alarm output
pulse generator 43/timing capaciter 63 is changed to 5 times
its normal value. The full alarm output pulss time is there-
fore increased by a factor of 5.
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The outputs from output pulse generators 41 and 43 ars
then applied to the common ontput indicating LED 69 and
output drive traasistor €5. This is accomplished throngh
output drive current Limiting resistors 67 and 73 and analog
bilateral switches 127 and 129 connecting to a common
conductor before reaching LED 69, Therefore the LED will
indicate warn-away output with a short 200 millisecond light
output pulse and full alamm output with 2 longer one second
light output pulse. The outpnt transistor 65 will be
conducting, applying a ground or near ground potential to
the collector for 200 milliseconds far warn-away and for one
second for full alarm.

FIG. 4 represents a modification to the preferred embodi-
ment shown in FIG. 1 and shows the cutput of the §
millisecond timer 131 inverting the signal, by inverter 123,
and feeding the output signa] to two narmally open, bilateral
switches 100 and 162 The signal closes switches 100 and
102 for the 5 millisecond period This keeps integrator
capacitars 35 and 39 sharted out for the 5 millisecond time
period. This represents another method of handling the
signal, .

FIG. 5 represents a modification to the prefemred 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 tormally open, bilateral
switches 100 and 102. The signal closes switches 100 and
102 for the 5 millisecond period. This alse keeps intagrator
capacitoes 35 and 39 sharted out for the § millisecord time
period. This represents another method of handling the
signal.

FIG. 6 a schematic representation of an alternate embodi-
meat of the of this izvention. Tt is a schematic of & dual stage
sensor that uses a costom CMOS integrated cireuit (IC).
FIGS. 7 through 15 are block diagrams and schematics of
this custom CMOS integrated circuit. The schematic in FIG,
6 is the schematic of sensor means 12 being represented by
a shock sensor 12, Although this embodiment is hereafter
described employing a shock sensor, any semsor could
integrate this device.

With the custom IC, there is substantial reduction in the
pumber of parts required to build the product ard subse-
queatly the economic cost of the device. The part reduction
is evident by the comparison of the part count ia the discretz
component embodiment of FIG. 5 and the device of the
present embodiment shown in FIG. 6. The reduction in
component count and their associated cost of assembly.
alows for a significant reduction in the cost of the complets
sensor ugit.

A nominal plus 12.6 volts DC power source enters the
sensor at fermipal I and returns through terminal 11
(common), The current from this power source is limited by
current limiting and fltering resistor 8. Capacitor 9 along
with resistar S filters the transients in the power source. The
voltage is then regulated down to § velts by resistor 6. zener
diode 7. and transistor 8. Traasistor 8, zener diode 7, and
resistor 6 regulation method was chosen to reduce current in
the sensor or to reduce the cost,

Sensor 12 supplies an alternating current (AC) voltage
output indicative of the sensed input to the sensor (souad.
vibration, shock. movement (field disturbance or ultrasonic
seasor). motion, or other input). Sensitivity of the camplets
sensar 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
integrated circuit. This limits the frequency of the RF energy
that can enter IC 201 through its input circuitry. Capacitar 24
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filiers low fr=quency RF energy that may be deteeted by any
of IC 201 input circuitry; therefore, IC 201 eliminates the
requirement for having the signal appear, disappear, and
then reappear befare the sensor will actuats the output.
Therefore IC 201 does not include circuitry of the other
embodiment which eliminates the DC signal resulting from
RF energy feeding into the device.

Resistor 34 establishes a 10 KHz nominal operating
frequency of the clock of IC 201. Although IC 201 operates
at 5 volts and the maximurs operating voltage is 7 valts, the
output is protected to 17 volts by stacking the output
wransistors {not shown) allowing IC 201 to operate in & 12
volt system. Terminal 87 provides a connection for a zega-
tive outpnt 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
encrgized for two seconds. LED 69 will flash at a § Hertz
rate during a warnaway trigger and is constantly on during
the full alarm trigger. The full alarm output signal is negative
and the warnaway output is positive. This pravides for
warnaway output to drive cutput trapsistor 65 (required for
driving a relay) through base current limiting resistor 67.
Transister 65 then supplies a negative pulse doring the
warnaway odtput to output terminal 85. In the prefered
embodiment the output pulse is approximatety 200 milli-
seconds for warnaway output and approximataly 1.2 sec-
onds for a full alamm ontput. IC 201 provides both positive
and pegative voltage outputs to the output terminals as they
arc required for the application. Another version of this
sensor 12 uses two negative outputs from IC 201 to drive
alarme iaputs direetly. The positive cutput is osed to drive a
transistor, so that the alarm system can chirp a siren 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 31 and its
connection pads. The IC of the prefemred embodiment
employs eight pins. The logical configuration of this IC has
11 outputs bowever. Therefore only eight of the cleven pins
are brought out in any one configuratdon. AVSS. the analog
ground, is always terminated to VS5, IC 201 ground termi-
zal and its outpat is rot brought out. As stared abave. both
the full alarm output and the warnaway output have positive
and negative pads (pad is an output terminal oa the IC chip
internal to IC 201). that can be trrmipated according the
requirements of the application. Only one of ths full alarm
and one of the warnaway alarm outputs are brought out of
IC 201,

FIG. 8 is an intermediate level block diagram of analog
block 301 showing the major blocks of the analog section of
the IC 201, amplifier block 303 and integratar block 305.
The basic inputs are shown on the 2ft side and the cutputs
are shown on the right side of the block diagram PH1
through PH2B outputs, from the clock of IC 241, drive all
the functions of IC 201. VBIAS is a bias far the CMOS
andlog circuitry of IC 201. PORB is a power oa reset (bar
or not), VIN is the input signal to amplifier block 303. AVSS
is the analog ground reference of IC 201, DISINTEG is a
disable the integrator signal from the digital block that uses
the amplifier ontput (AMPOUT) as a clock to initiate the
DISINTEG signal. WARNTR is the warnaway wigger out-
put of the warnaway integrator that is used to migger the
timed warnaway octput of IC 201. ALARMTR is the full
alanm trigger output of the foll alarm integrator that is used
to trigger the timed full alarm output of IC 201.

FIG. 9 is a schematic/block diagram of amplifier block
303 showing amplifier 307 block. inverting/zoninverting
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determination circuitry and voltage reference circuitry, The
inverting/noninverting circuitry provides outputs to effec-
tively rectify the input signsl before it is input to the
amplifiers. Amplifier 307 block is described in FIG. 10.
VREF is established by a voltage divider made up by 190K
ohm resistor 318, SK ohm resistor 317, and 5K ohm resistor
319. VREF is stabilized by 5 picofarad capacitor 313 and
micropower amplificr 321 connected as voltage follower.
VREF is at 125 millivolts ((5/200)*5=0.125). The seasor
signal is connected to the input of amplifier 309 which nses
VYREF as a reference voltage. Amplifier 369 js an inverting
switching cepacitor amplifier with a gain of 40 that uses
clock signals PH1 through PH2B to control the switching of
the amplifier signals, A similar amplifier is described below
during the disclosure of FIG. 10, The cutput of amplifier 309
is then input to comparator 311, which is referenced to
VREF the same as amplifier 309, Therefore any movement
of the IC input signal (seaser output signal) away from its
zero reference will canse the output of comparator 311 to go
ta full outpur polarity of the signal. This is then input to the
*D" input of “D-fiip-lop” 323. One of the clock signals,
PHIB, is used to clock this to cutput “Q" on the next clock
cycle. PORB control signal resets “D-flip-flop” 323 to a low
output at power up. A logic high “Q" output is used as a INV
control signal and a logic low signal is inverted by inverter
325 and used as the NONINV conirol signal.

FIG. 10 is a schematic of amplifier 307 block. It is a pair
of switching capacitor arnplifiers with a total gain of 1600
During phase 1 of the cleck (PH1 and PHIB), analog
bilateral switch 335 is open and epalog bilateral switches
337, 341, and 349 are closed effectively shorting out both
ampiifiers 345 and 353, and coupling the signal to the {nput
of the amplifier inpat capacitor 339 through analog bilateral
switch 331, if the signal is not inverted (AVSS (ground) is
connected), or analog bilateral switch 333 if the dgpal is
inverted (VIN (input signal) is conmected). 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
in amplitude. therefore there is not a significant difference at
the owtput of the second amplifier 353 with cither ground or
the sigoal connected,

During phase 2 of the clock (PHZ and PH2B), analog
bilateral switch 335 is closed and analog bilateral switches
337. 341, and 349 are open. This connects VIN (input signal)
to the iaput of the amplifiers if the signal is not inverted or
connects AVSS (groond) if the signal is inverted. This
impresses a positive voltage equal to the input sigaal across
ingut ¢apaciter 339 (20 picofarads) in either case. If the
signal is pegative it is inverted by first applying the input
signal to amplifiers 345 and 353 while they are shorted and
then applying groucd to input whea they are in the ampli-
fying mode (phase 2). This rectifies the signal by always
placing a positive signal, with reference to the applied
reference that is applied during the none amplifying mode.
to the input of amplifier 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 (L5 picofarad capacitor 343 to
equalize the input voltage across 20 picofarad capacitor 339.
The same is true of amplifier 353 and 20 picofarad capacitar
347 and 0.5 picofsrad capacitor 351. Amplifiers 345 and 353
are buffered CVIOS micropower amplifiers which are knowa
in the art. Capacitor 354 is a 5 picofarad filter capacitor on
the 125 milivolt refecence input to amplifiers 345 and 353.

FIG. 11 is a schematic of the warnaway and alarm
switching capacitar integrators and their associated cizenitry.
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If the amplifier cutput signal (AMPOUT) has a fast eacugh
rise time and is of sufficient amplitde to trigger the disabie
ineegrater conteol circuitry (clock a “D-flip-flop™), it will
generate a S millisecond integrator disable control signal |
{DISINTEG). This signal will tum on analog bilateral
swirches 371 and 377, shorting to ground both the warnaway
and full afanm integrator capacitors for § milliseconds. This
will eliminate the first five milliseconds of any high ampli-
tude fast rise ime signal. such as coe that would be created
by the inrush currentin a wire going to an incandescent lamp
if the wire is near the inductor of an electromagnetic shock
sensor After five milliseconds, the input is allowed to go to
the integrator for integration.

Druding phase 1 (PHI/PHIB) of the clock input capacitar
363 (0.5 picofarad) of the warnaway integrater is shorted to
AVSS (ground) on both ends by analog bilateral switches
355 and 367, Also during phase 1 (PHUPHIB) of the clock
inpat capacitor 365 (0.5 picofarad) of the full alagn inte-
grater is shorted to AVSS (ground) on beth ends by analog
bilateral switches 352 and 373, During phase 2 (PH2/PH2B)
of the clock. integrator 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 associ-
ated integration timing contro] capacitor 379 (10 picofarads)
on the other end by analog bilateral switch 369.
Additionally, during phase 2 (PHZ/PH2B} of the clock,
integrator input capacitor 365 is connected to the AMPOUT
impat signal on one end by analog bilateral switch 361 and
to full alarm integrator 385 and its associated integration
timing contrel capacitor 383 on the other end by analog
bilateral switch 375, Warnaway integrator 381 would require
20 dumps (20 full clock cycles (2 millisecoads)) of input
capacitor 363 into integrator capacitor 379 to equal the
average level of the average input signal level. Full alarm
intzgrator 385 would require 200 dumps (200 full clock
cycles (20 milliseconds)) of imput capacitor 365 (0.5
picofarads) into integrator capacitor 383 (100 picofarads) to
equal the average level of the averzge inpwt signal level
Voltage divider 387 is composed of two equal size CMQS
transistors in serics, therefare the output of the divider is
equal to one half of the VDD voltage of the IC. f VDD is
5 volts. then the reference for comparators 389 and 391 is
2.5 volts, Therefors with an average amplifier cutput sigoal
Ievel of 2.5 volts into the integrators, it would take 2
milliseconds for wamaway comparator 389 to generate a
warnaway trigger cutput and 20 milliseconds for full alarm
comparatar 391 to generate a full alarm trigger outpat. This
is in addition to the 5 milliseconds of integrator hold off, if
the rise dme of the input signal is fast encugh and high
enough to trigger the disable integratar contral signal

FIG. 12 is an intermediate level block diagram of digital
block 481 showing the major blacks of the digital section of
the IC, output timer block 403, disable integrator block 405,
clock palse phase cireuitry 407, test select 409. RC escillator
411. power on reset and bias generator 413. and voltage
divider 387 disclosed above in the FIG. 11 (integratars). The
power on reset and hias geaeratar 413 is 2 group of tran-
sistors and one capacitar that generates a reset at power up
and establishes a bias for all the analog amplifiers ete.
Resistar eapacitor (RC) oscillator 411 has all componeats on
board including a 15 picofarad 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-flip-flop”} to produce a 10 Khz clock form a 20
Khz oscillator. Clock pulse phase circuitry 407 has pulse
scparation delay circuitry and inverters for both phases of
the clock. Test select circuirry 409 selects internal circuits
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for testing and acceierams the clock for the timers to reduce
testing time of the IC. Test is initiated by pulling the input
terminal up to VDD and the readings are taken on the adjust
terminal,

FIG. 13 is a schematic of output timer block 403, It
contains six timer blocks, timer clock divider block 421, and
the associated circuitry required to support the output timing
of IC 201, The six timers include five divider stages with
1csets and output determination circuitry, Timar ciock
divider block 421 has eleven divider stages with resets and
a test mode bypass far the first 5 stages to accelerate testing.
Oue of the eleven ontputs is used as required for the input
clocks to the § timers above.

- — — ~Inverter 423 inverts the negative poweranTeset (PORB),

which is inverted again by inverter 427 before being input to
set “D-flip-flop” 431 “Q” output on (high). This starts 1.5
secord full alarm disahle timer 425 at power up via inverter
433 which inverts the signal to a low, which allows the
output of “nor gate” 415 to go high. thereby removing the
reset from the timer allowing it to start, When disable timer
425 starts, jts done output remains low, which is inverted by
inverter 429, thereby continning to hold the reset off “D-flip-
flop” 431, allowing the “Q" output to remain high for the
timing cycle of disable timer 425. One 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 close to the chosen nominal time of 1.5 secoads (1%
off). The high “Q" owput from “D-flip-flop™ 431 is inverted
by inverter 433 and used fo disable any input from either the
warnaway or full alarm integrators, This is done for the full
alarm input, by setting the “D™ fnpat to “D-flip-flop” 439
low, with the output from inverter 433. This on the next 10
KHz clock cycle sets “D-flip-flop” 439 “Q" ocutput low and
holds “D-flip-fiop” 437 inreset, thereby not allowing the full
alarm input to be clocked through to its output timer 457 far
the duration of disable tdmer 425 timing cycle. For the
warzaway 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 clocked through to its output timer 473
for the duratior of disable timer 425 timing ¢ycle, Full alarm
disable timer 425 blocks both wamaway and full alarm
inputs.

The positive inverted power on reset (PORB) is also used
1o reset all other timers. After reset, the alarm trigger input
from the full alarm integrator (it riggers at power up) starts
two second tmer 445 of LED 69, but is blocked from
starting full alarm outpat timer 457 by disable timer 425
holding “D-8ip-flop™ 437 in reset Also after reset, the
warnaway rigger inpur from the warnaway integrator (jt
triggers at power up also) triggers two second warnaway
fash timer 483, but is also blocked from tdggering warn-
away output timer 473 by disable timer 425 holding “D-flip-
flop” 443 in reset.

After the 1.5 second period at power on reset, an input
from either the full alarm or wamaway integratars will
trigger its associated omtput timers and input disable tmer
(s). An input from the full alarm integrator will trigger:
disable timer 425, full alarm output timer 465 for LED €9,
and full 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 setting “RS latch”
made up with “nor gates" 469 and 471, then through ioverter
467 to release the reset on timer 465 allowing it to start. This
will drive LED 69 output continuously for the full duration
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of the timing cycle trough “nor gate™ 469 and “or gate” 481
for the duration of timer 465. When timer 465 expires, it

“resets “RS latch™ made up with “ner gates” 469 and 471,

which holds the timer in reset and LED 69 off until the inpat
is triggered again. Full alarm ontput Hmer 457 is triggered
through clocking “D-fiip-flop™ 437 which transfers the high
“D" input to the “Q” output. This sets “RS” latch made up
with "nor gates™ 461 and 463. The low ourput from “nor
gatc” 463 goes to inverter 459 to release the reset on timer
457 allowing it to start. When it starts, it drives the full alarm
ottput through “nor gate™ 461 for the full duration of the
timing cycle. At the end of the iming cycle, the output of the
timer resets “RS latch”™ made up with “'nor gates™ 461 and

_ 463, which halds timer 457 in reset and full alarm outpat.off -

until the fall alarm ontput timer 457 is again triggered by an
input from. the full alzzm integrator.

‘The warnaway trigger input from the warnaway integrator
(showa in FIG. 11) will trigger the following tmers of
output timer block 403: warnaway disable timer 441 (700
milliseconds in the preferred embodiment), warnaway flash
timer 483 for LED 69 (two seconds in the preferred
embodiment), and warnaway cutput timer 473 (200 milli-
seconds in the prefered embodiment). Warnaway flash
timer for LED 69 is started any tme the warmaway trigger
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 inverted by inverter 485, The high signal at the reset
input of timer 483 releases the reset and allows timer 483 to
start. The [ow output of timer 483 allows the cutput of *nor
gatc" 487 to go high far the duration of the tming cycle.
This output is AND-ed with a 5 Hertz clock signal from
clock timer 421 by AND gate 491. which will give a § Hertz
output pulse string for a period of 2 seconds. The § Hertz
signal is input into “or gate” 481 to ddve LED 69 output
with the § Hertz pulse string for the 2 second period. Hence,
LED 69 flashes at a 5 Hertz rate for 2 seconds. A constant
2 second on (high) signal from full alarm output timer 465
of LED 69 will keep LED 69 on constant if it is input to “‘or
gate" 481 at the same time as the 2 second 5 Hertz pulse
string is input

Warnaway output timer 473 is started by the warnaway
input from the warnaway integrator clocking the high “D”
input to the outpat The high “Q" output sets “RS latch”
made up of "‘nor gates™ 477 and 479. Then the low output of
“nor gate” 479 is ioverted by inverter 475, applying a high
ta the reset input of timer 473, This releases the rese, which
allows the timer to start. Whep warnaway output 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 drve the warpaway
output, which can ecither be inverted or not inverted af the
output terminal.

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 "“mor gate” 453. This is blacked from releasing the reset
on timer 441 by the high warnaway trigger input being high,
until the trigger input goes away, at which time warnaway
disable timer 441 is started. When timer 441 starts. its output
remaing low for the duration of the timing cycle. This low
output is inverted to a high to continue to hold the reset off
on reset input of “D-Sip-flop” 449 (it is a negative input for
reset). The low output of inverter 451 also goes to the “D”
input of "D-flip-flop™ 455 which is toggled (transfemred) to
the “Q" output oa the next 10 KHz dock cycle. The low Q"
outpat of “D-flip-flop” 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 timer 473, but does not block a full
alarm input, for the duration of the warnaway disable timer
441, When timer 441 times out, its owtpuwt goes high
producing a low at the output of “nor gate” 445. This resets
“D-fiip-flop” 449, causing its “Q" outpat to go low. The low
at the “Q" output is inverted by inverter 451, releasing the
warnaway tigger input by removing the reset from *D-flip-
flap” 443 on the next [0 EHz 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 output o go Jow,
This places a reset on warnaway disable timer 441, forcing
its output low. The low at the output of timer 441 is input to
“por gate” 445 allowing its output to go high. This releases

7 e Teset on “D-flipifiop” 449, ‘makdng it available for

another warnaway input trigger.

I a warnaway or full alarm imput trigger is received while
their respective disable timers are ranaing, 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 allowing the respective timer to start a new timing
cycle. Therefore, as long as an activating input is present at
the input of IC 201, the respective timer will be held in reset
and if the signal goes away and retorns within the respective
disable timer timing eycle, it will be blocked from generat-
ing an ouwtput and it will reset and restart the respective
disable timer when the signa! disappears again.

FIG. 14 is a schematic of the integratar disable control
circuit. If during an input, the input rises fast enough and has
sufficient amplitude, the AMPOUT {amplifier output) signal
will clock the high at “D-flip-flop” 501 “D" input to its “Q"
output. This will release the resct 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 integrators 305 (discussed above), When
integrator disable timer completes it cycle, its outpat goes
high seming “RS latch™ made up of “nor gates” 505 and 507,
Whea the "RS latch” is set, a high oot of “nor gate” 507 goes
to “nor gate” 513, forcing its output to go low, resetting
intcgration minimum time timner S1S. One half of 2 § KHz
clock cycle later (the Clock is inverted by inverter 509), a
high input to “nor gats™ 507 resets the “RS latch” and forces
“nor gate” 507 output low, allowing the output of “nar gate™
513 to go high thereby releasing timer 515 to start its timing
cycle. When integration minimum time timer 515 is reset or
is in its timing cycle, its output is low, placing a reset on
“D-flip-flop™ 501 and disabling any additional integrator
disable output for the duration of the reset and the timer's
tming cycle, which is 400 milliscconds. PORB (power on
reset bar or not) is inverted by inverter S11. The high reset
signal out of inverter 511 then resets the “RS” latch and
integration minimum time tdmer 515, starting a 400 milli-
second timing cycle at power on reset,

FIG. 15 is a schematic of one of the § stage “T-fip-fiop”
timers that is used in IC 201, Any number of clock cycles
can be used in these timers up to 31 (2°-1). which is the
number that is used in the FIG. 15 schematic. Unless the
timing hits right oa for a low count. it is preferable touse a
higher count for better aceuracy in the iming which pro-
vides for higher resolution. The 5 stage timers can use any
output from clock divider timer 421. Warnaway output timer
473 with its 5 stage timing using a 5§ KHz clock from divider
timer 421 would have a time-out or a complete cycle of 6.2
milliseconds. while using a § Hertz output would have a
time-out of §.35 seconds.

Warnaway output imer 473, using a 156.25 Hertz clock
input at the “T" input would have a 198.4 milliseconds
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time-cut (within 1% of the pominal 200 milliseconds
chosen), When the RB (reset bar) ipput is low, the timer is
beld off with alt of the QB's {(“Q" bars) bigh. When the reset
is released and a clock sigpal is input at the “T™ input to “'or
gate" 525, the output of “or gate™ 525 will follow the clock
until “done” goas high forcing “or gate™ 525 to remain high
as long as “done™ is high, thereby stopping and holding the
count at 31 uptil the timer is resat and released from reset
Each “T-flip-flop” stage divides the clock by 2. After "T-flip-
flop™ 527. the clock frequency would be 78.125 Hertz. After
“T-fijp-flop" 529, the clock frequency would be 39.0625
Hertz, Afser “T-8ip-flop” 531. the clock frequency woald be
1953125 Hertz. After “T-flip-flop™ 533. the clock frequency
would be 9.765625 Hertz, -After the last stage *T-flip-flop™ -
535 the clock frequency would be 4.8828125 Hertz if the
counter would continue to run, bat when all of the “QB”
outputs go low, all the inputs to “nor gate” 537 are low,
thereby allowing the “done” output to go high which blocks
the clock input and stops counter/timer with a count of 31.
It will remain stopped unti] the timer is reset and the resat is
released.

Also this unit {s described a5 a 2-stage sensor, but the
invention is not limit=d to 2 stages and may be employed
with three (3) or mare stages (where a stage is level of threat
input generating & predetermined alarm response). The out-
put pulses ray vary in lengths such as 200 milliseconds for
the “wam-away” and approximately oune full second for the
full atamm output. This will allow alarms with the capability
to distinguish between “warn-away" and full alarm with one
input This also provides for climination of one drive tran-
sistar and one wire.

The above disclosure makes refersoce to componeat
values and to time values. This is provided to aid the reader
in reconstruction and understanding of the oreuit Howeve,
it is not limiting to the invention. A aumber of values may
be employed to achieve the sarpe or substantially the same
result and to vary the parameters of the application.

‘Whils the invention has been descaibed by reference toa
particular embodiment thereof, those skilled in the art will
be able to make vanous medifications to the described
embodiment of the invention without departing from the true
splrit and scope thereof, It is intended that all combinations
of elements and steps which perform substantiaily the same
function in substantially the same way to achieve the same
results are within the scope of this invention.

What is claimed is:

1. A method of indicating a-degree of incoming threat to
an electronically secured area comprising the steps of:

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

ta a sceured area;

b) generating from the output of said means an clectric

signal propartional to said degree of threat;

c) analyzing said signal to determine if it represeats a low

degres of threat or a high degree of threar: and

d) producing either a first pulse representing said low

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

2. The method of claim I wherein said seasor means is
chosen from a group consisting of shock sensors, motion
sensors, field disturbance sensors. sound discriminator
sensors, ultrasonic sensors and CUment $E0SCIS.

3. The method of claim 2 wherein the step of generating
said electric signal includes the stp of generating an alter-
nating current signal whose amplitude is propertional to said
degree of threat.
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_4. 'I"hc mf:thod of claim 2 wherein the step of analyzing  the step of resetting a flip-flop having an ourput therein and
said signal inchudes the steps of: generating a logic low cutput for preventing the production

a) amplifying said signal to produce an amplified signal:

b) impressing said amplified signal simultaneously to at
least two separate integrators of different seasitivity to
prodoce integrated signals; and

¢} activating a pulse generator specific to cach said
integrated signal If the associated integrated sigmal
reaches a predetermined level

5. The method of dlaim 4 wherei the step of apalyzing 0

said signal further includes the steps of:
a) impressing said integrated signals simultanaously to

..—.— respective_comparators of different sensitivity o pro-_
doce a first comparator signal if the essociated inte. s

grated signal reaches a first predetermined level indi.
cating said low degree of threat signal or a second
comparator signal if the associated intsgrated signal
reaches a second, higher predetermined level indicating

said high degree of threat signal; and 0

b) activating e pulse generator specific to sald 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 signa); 25

b) impressing said amplified signal simultaneously to at
least two separate integrators/comparatars, cach said
integratar/comparator having different sensitiviry; and

c) activating a pulse generator to produce said first and

said second pulses specific to each signal integrated and *°

compared if that signal reaches an associated predeter.
mined level
7. The method of claim 2 wherzin said step of analyzing
said signal includes the steps of:

2) amplifying said tignal with an amplifier to produoes an 3

amplified signal;

b) impressing said amplified signal simultanesusly to at
least two separate integrators of different sensitivity o
produce integrated amplified signats;

¢) separately impressing said integrated, amplified signals
to at least two signal comparators, one in series with
each integrator and of different scositivity, to provids a
first cornparator sigoal indicating said low degres of

threat or a second comparater signal indicating said 45

high degree of threat if the integrated, amplified signal
reaches an associated predetermined level; and

d) activating a pulsc gemerator specific to cach said
comparator sigoal,

8. The method of claim 2 including the additional step of S0

ighoring said signal produced by said sensor means for a
predetemnined amount of time to eliminate spurious. non-
physical signals interacting with said sensor means.

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

- signal includes the step of opening a gorrnally closed switch 55

10 disconnect said amplified signal, for said predetermined
amount of time to clitpinate spurious, nonphysical signals
produced by random energy ficlds interacting with said
sensar means.

19, The method of claima 8 wherzin the step of ignaring &

said signal for said predetermined amount of time includes
the step of opening 2 pair of nommally closed switches for
preventitg second pulses from being output to an alam
controller to eliminate sighals produced by coptinuous

energy fields interacting with said seasor means. 65

11. The method of claim 8 wharein the step of ignoring
said signal for said predeterminzd amount of ime includes

40

of said first and said second puises to eliminate signals
produced by continuous energy flelds interacting with said

§ SCISOT mmeans,

12. The method of claim § wherein said noaphysical
signals include an EMF signal or an RF signal

13. The method of claim 1 including the additional step of
{gnoring any signal that does not disappear and later reap-
pear,
14, The method of claim 13 wherein said step of ignoring
1 signal that does not disappear and later reappear includes
the steps of triggering a first or second Himer to generate a
third or a fourth pulse for cpening a respective normally
closed §witch To prevent providing said first or se2tnd palies
to an alarm controller,

15.The method of claim 14 wherein said siep of ignoging
a signal that does not disappear and Jater reappear includes
the steps of triggering said first or sald second timer to
generate said third or said fourth pulses for opening of
respective narmally closed switches to prevent providing
said first or second pulses to said aiarm controller for the
duration of said threat dalivered to said secured area.

16. The method of claim 1 further including the step of
sending said pulses over a single conductar to an alarm
controller.

17. The method of claim 16 whereir said alarm system
coptroller recognizes said pulses by their assocdated pulse-
width as either a full alarm threat or a warn-away threat.

1B. An electyopic security system for indicating & degres
of threat incoming to ea elcetronically secured area com-
prising:

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

& protected area;

b} means for generating an electric signal propartional to
said degree of threat;

c) means for analyzing said electric signal to determine if
it represents a low degree of threat or 2 high degres of
threat; and

d) meaps for producing either a first pulse. representing
said low degree of threat, or means for separately
producing said first pulse and a second pulse. repre-
septing said signal having both said low degree of
threat and said high degree of threat.

19. The device of claim 18 wherein said seasor means is
chosen from a group consisting of shock sensors. motion
sensors, field distwrbance sensors, sound discriminator
sensots, ultrasonic sensors and cument sensors.

20. The device of claim 19 further inciuding means for
ignoring said signal produced by said sepsor mmeans for a
predetermined aroount of time to eliminate spuriods, noo-
physical signals, .

21. The device of claim 20 whersin the means for ignaing
said signal includes a normally closed switch which is
opened far said predetermined amount of tme for discon-
necting said signal to thereby eliminate spurious. nonphysi-
cal signals produced by random epergy fields intcracting
with said setsor 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 time to an alarm controller to
eliminate signals produced by continuous chergy fields
interacting with said sensor means.

23. The device of claim 20 wherein means for ignoring
said signal includes a flip-flop having an output therein for
generating a logic low outpat for preventing providing said
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first and said second palses for said predetermined amount
of time to an alam controller for eliminating signals pro-
duced by contintious enmergy fields intsracting with said
5€0S0r mMEans,

24, The device of claim 20 wherein said nonphysical
signais include an EMF signal or an RF signal.

25. The device of claim 18 further including means for
ignaring any sigpal that does not disappear and later reap-

26. The device of claim 25 wherein said means for
ignoring a signal that does not disappear and later reappear
includes a first or second timer for generating a third or a
fourth pulse for opening respective nomally closed switches
- — to prevent providing said first of $&cond pillses T an Alatm
controbler.

27. The device of claim 26 wherein said means for
ignaring a signal that does not disappear and later reappear
triggers said first or said second timer to generate said third
or said fourth pulses for opening said mommally closed
switches to preveat providing said first or second pulses to
said alarm controller for the duration of said threat delivered
to said secured arca.

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

29. The device of claim 28 further including an alarm
system controller for recognizing said pulses by their asso-
ciated pulsewidth as either a full alarm threat or 2 warn-away
threat.

30. The device of claim 18 further including a capacitar
through which sald signal is passed to remove any direct
current and voltage therefrom.

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

a) a signal amplifier, having an input and an owtput
therein, for receiving said signal from said semsor
means and producing an amplified signal thereof, and

b) a first and second voltage integrator connected to said
amplifier output, said first intzgrator having a high
sensitivity for responding to said low degree of threat
signal and said second integrator having a lower sen-
sitivity for responding to said high degree of threat
signal, said integrators simultapeously receiving said
amplified signal from said amplifier.

32. The device of claim 18 whegein said means for

analyzing said signal includes:

t) & signal amphﬁcr, having ap input and ag oatpt
therein. for receiving said signal from said sensor
means and produciog an amplified signal thereof; and

b) a pair of voltage comparators copnected to said ampli-
fier output, said first comparator having a 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 said means for

analyzing said signal includes:

1) a signal amplifier. having an input and an output
therein, for receiving said signal from said semsor
means and producing an amplified signa! thereof; and

b) a first and second voltage integrator and cornparator
connected to said amplifier output, said first intsgrator-
compararor having a high sensitivity for responding to
sajd low degree of threat signal and second said
integrator-comparator havig a lower seasitivity for
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responding to said high degree of threat signal said
integrators and comparators simultaneously recsiving
said amplified signal from said amplifier.

34. The device of claim 18 whegein said meags for
producing either said first palse or said separate first and
second pulses iocludes a first and second voltage
comparator/outpat-pulse-geperator, sach contected to a
respective voltage intzgrator for comparing integratad veolt-
ages produced from each said integrator and producing said
first pulsc representing said low degree of threat signal from

- high sensitivity integrator and separately producing both

said first and said second pulse representing said low degree
of threat signal from said high sensitivity integrator and sajd

" high dagree of threat signal from a low sensitivity integrator.

35. The device of clafm 34 further including 2 single
condnctor coupled to outputs of said pulse generators for
transmission of said first and said second pulses baving
different pulsewidths.

36, The device of claim 18 further incinding a single
conductor for transmission of said first and said second pulse
theredmmoagh,

37. The device of claim 18 wherein said first and said
second pulses have a first and & second pulsewidth.

8. The device of claim 37 wherein said ficst pulsewidth
is greater then said second pulsewidth or said second pulse-
width is greater then said first pulsewidth,

39. A method of blocking undesirable signals from acti-
vation of an alarm in an electronically secured arca com-
Frising the steps of:

a) scosing via a sepsor means a degree of threat delivered
to a protected area;

b) generating from the output cf said sensor means an
eleciric signal, having strength proportional to said
degree of threat;

¢) amplifying said signal to produce an amplified signal;

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

¢) inputting said amplified signal to & comparatar for
comparing said araplified signal against 2 knowp ref-
crence;

f) producing in response to said comparison either a first
pulse, representing a low degree of threat. or separately
producing said first pulse and a second pulse, repre-
senting a signal having both said low degree of threat
and a high degree of threat; and

g) simultanequsly preventing the cutput of either said
separate first and second pulses or said first pulse fo an
alarm until said amplified signal disappears and later
reappears.

40. The method of ¢laim 39 wherein said sensor means is
chosen from a group consisting of shock sensors. motion
sensars, field disturbance sensors, sound discrimicator
sensars. ultrasopic sensors and Current seasors.

41. The method of claim 40 wherein the step of ampli-
fying said signal includes the addifional steps of amplifying
and rectifying a full wave of said signal so that said
amplified signal represents all values of said sigpal. s solely
positive. and reduces the differential in the positive and
negative aspects of said signal.

42 Tue method of claim 40 including the additional step
of ignoring said signal produced by said sensor means for a
predetermined amount of time to eliminate spuricus, ao0g-
physical signals interacting with said sensor means.

43. The method of claim 42 wherein the step of igonoring
said signal includes the step of opening 2 pormmally closed
switch 1o disconnect said amplified signal, for said prede.
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teamined amount of time, to eliminate spurious. nonphysical
signals produced by random energy fields interacting with
said sensor means.

44. The method of claim 42 wherein the step of ignaring
said signal for said predetermined amount of time includes
the step of opening a pair of nommally closed switches to
prevent said first and second pulses from being output to an
alarm controller to eliminate signals produced by continuous
enctgy fields interacting with said sensor means,

45. The method of claim 42 wherein the step of ignoring
said sigpal for said predetarmined amount of time includes
the step of resetting a flip-flop kaving an output therein and
generating 2 logic low oatput for preventing production of

5
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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. motica
sensors, field distorbance sensors. sound discriminator
sensors, wltrasonic sensors and cument sensars.

5§6. The method of claim 54 including the additional step
of ignoring said signal produced by said seasor meaas for a
predetermined amoant of time o eliminate spurions, non-
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 discoanect said amplified signal, for said prede-

said first and said second pulses to eliminate signals pro-  termpined amouas of timne, from said integrators.to eliminate

dueced by contindous energy fields Interacting with said
$£050T means.

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

47. The method of claim 40 further including the step of
ignoring any signal that does not disappear and later reap-

pear.

48. The method of claim 47 wherein said step of ignoring
a signal that does not disappear and later reappear includes
triggering a first or second timer to generate 2 third or a
fourth pulse for opening of an associated narmally closed
switch to thereby prevent said first or second pulses from
being outplt to an alarm controlier.

49. The method of claim 48 wherein said step of ignoring
a signal that does not disappear and later reappear includes
the steps of triggering said first or said second timer to
generate said third or said fourth pulses for opering of said
normally closed switches to thereby prevent said first or
second pulses from being outpat to said alarm controller for
the duration of said threat delivered to said secursd area,

50. The method of claim 39 employing a single conductar
for transmission of said first and said second pulse there-
through. .

51. The method of elaim 39 employing a single conductor
coupled to outputs of a pair of pulse generators generating
said first and second paises for transmission of said first and
said second pulses baving different pulsewidths.

52. The method of claim 39 wherein said first and said
second pulses have a first and & second pulsewidth.

53. 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 indicating & degree of an incoming threat
to an electronically securced area comprising the steps of:

2) sensing via a sensor means a degree of threat delivered
to an electronically secured area including the step of
generating an alterpating current signal whose ampli-
tude is proportional to said degree of threat;

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

i) rectifying aod amplifying said signal;

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

1if) impressing the resulting separate integrated. anapli-
fied signals to at least two sighal comparators of
different sensitivity, ane in series with cach of said
integrators; and

iv) activating at least one pulse generator responsive to
ag oatpat of each said signal comparator; and

d) produciog either a first pulse represcnting said low
degree of threat or separately producing said first and a
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spurious. nonphysical signals produced by random energy
ficlds interacting with said sensor means.

58. The method of claim 56 wherein the step of ignaring
said signal for said predetermined amount of time inclodes
the step of opening a normally closed pair of switches to
disconnect said pulse generators and prevent said first and
second pulses from being output to an alarm centroller to
climinate signals produced by continuous energy ficlds
interacting with said sensor means.

59. The method of claim 56 whezein the step of ignoring
said signal for said predetermined amount of time includes
the siep of resetting a flip-flop having an ontput therein and
generating a logic low oatput for preventing said first and
said second pulses from said pulse geserators from being
output to an alarm controlley to eliminate signals produced
by contintons energy fields interacting with said sensor
means.

60. The method of claim 56 wherein said nonphysical
signals inclnde an EMF signal or an RF signal,

61. The method of claim 54 including the step of ignoring
any sigpal 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 gencrate a
third or a fourth pulse for opening of an associatzd aormally
closed switch to thereby prevent said first or second pulses
from being outpit £0 an alarm controller.

63. The method of claim 62 wherein said step of ignoring
a signal that does not disappear and later reappear includes
the steps of wiggering said first or said second Hmer to
generate said third or said fourth pulses for opening of said
normally closed switches to thereby prevent said first or
sccond pulses from being output o said alarm controller for
the duration of said threat delivered to said secured area.

64. The raethod of claim 63 further including the step of
an alatm system controller recognizing said pulses by their
associated pulsewidth as either 3 full alarm threat or a
warp-away threat

65. The method of claim 62 wherein the step of producing
either said first pulse ar said second pulse includes sending
said pulses over a single conductor to an alarm controller.

66. Art electronic security system for indicatisg a degree
of threat {ncoming to an electronically secured area com-
prising:

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

a secured area having the capability of outputting an
electric signal having streagth proportionad to said
degree of threat:

b) a capacitor through which said signal is passed to

remove any direct current and voltage therafrom;

¢} means for apalyzZing said signal to determine if it

represents a Jow degree of threat or a high degree of
threat incloding:
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i) & signal amplifier for recaiving said signal from said 78. A method of indicating a degree of incoming threat to
sensor meaas; and an electronically secured area comprising the steps of:

if) a pair of voltage integrators connectad to an output
of said amplifier, one said integrator having a high
sensitivity for responding to a low intensity ampli- ¢
fied signal and the other said integrator having a

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

lowex sensitivity for responding to a higher intensity b} analyzing said signal to determine if it represents a low
amplified signal and for simultanecusly receiving degree of threat ar a high degree of threat; and

said amplificd signal from said amplifier; and ¢) producing eitber a first pulse representing said low

d) means for producing either separate first and second degree of threat or separatsly producing said first pulse

pulses representing a signal containing both a low and a second pulse representing a signal having both

degree of threat and a high degree of threat, or said first said low degree of threat and said high degree of threat.

pulse representing said low degree of threat including 79. The mathod of claim 78 wherein said sensor means is

_ @ pair of voltage compatators/output-pulse-genealars,  _chosen from a-group consisting-of -shock-sensors—motion — —- — =
one conaected to cach said voltage integrator for com- sepsors, field disturbance sensors. sound discriminator
paring outputs produced from each said integrator and * gancor ultrasonic sensors and caxrent sensors.
for producing a first pulse representing said low degree $0. The method of claim 79 wherein said elecrric signal is
of threat from said high seasitivity integrator and for p a1rernaring current signal whose amplitade is proportional
producing both said first and said separate sccn:sm:‘l1 palse o caid degree of threat
from both said generaters representing said tow degree -, . .
of threat from said high sensitivity integrator and said 0 %" .T“n:l“."’“l’“g;f;h‘m 79 wheeln the step of analyzing
high degree of threat from said low sensitivity [ategra- ~ *2I¢ 5802 Includes Qe steps of:

tor. a) amplifying said signat to prodoce an amplified signal;

67. The system of claim 66 wherein said sensar means is b) impressing said amplified signal simultaneously to at

chosen from a proup consisting of shock sensors, motion least two separate integrators to produce integrated
sensors, field disturbance sensors. sound discriminators, 25 signals; and

ultrasonic seasors and current senser.

68. The system of claim 67 wherein said signal produced
by said sensar means s ignored for a predetermined amount .
?f b'm:;o c_{‘iminatc spurious, nouphgieal sigoals {steract- 82?6131"1:: i:hf:%?ﬁ% i:;:i'-em the step of analyzing
ing with said sensor means, 34 )

g69. The system of claim 68 wherein a pormally closed > s2id signal further includes the steps of:
switch is opened to discounect said amplified signal, for said a) amplifying said signal to produce an amplified sigoal;
predeternmined amonnt of tme, from said integrators to b) impressing said amplified signal simultageously to at
elimigate spurious, nonphysical sigrals produced by random least two separate cormparatars of different sensitivity
ecergy fields interacting with said seasor means. — to produce a first comparator signal if the associated

70.The sysiem of claim 68 wherein & normally closed pair ? integrated signal reaches a first predetermined level
of switches ere opened to disconnect said first and said indicating said low degree of threat signal or a second
second pulse generators and to thereby prevent said first and comparator signal if the associatzd integrated signal
second pulses from being output to an alarm controller to reaches 2 second, higher predetermined level indicating
eliminate sig_uualls %roduced by continuous energy fields ° ssid high degree of thrcat sigaal: and
interacting with said sensor means. ! ]

71 'mcg system of claim 68 wherein a flip-flop having an ¢) activating a pulsc generator specific to said first and

¢) activating s pulse generator specific to each said
integrated signal if the associated integrated sigoal

output therein is reset to generate a logic low cutput to said second comparater signals. .

disconnect said pulse gemerators and to eliminate signals 83 :I'hc method of claim 79 wherein the step of analyzing

produced by continuous energy fields interacting with said said signal includes the steps of:

SCOSOr Fieans. 45 a) amplifying said signal w produce an amplificd signal;
72. The system of claim 68 wherein said nonphysical b) itpressing said amplified signal simaltaneousty to at

signals include a0 EMF signal ar an RF sigaal. least two separate integrators/comparatars, each said
73. The system of claim 66 wherein any signal that docs integratar/comparator having different sensitivity; agd

not disappear and later reappear is ignared. ¢) activating a pulse generatar specific to cach said

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

. 7 T grator/comparator (o produce said first and/or said

does not disappear and later Teappear is acccmphf,hcd by sccond pulse if the respective ouput si reaches a
trigpering a first or second timer to generate a third or a predetermined level. fput sige

fourth pulse to open a pormally closed assodated switch to The methad of claim 79 in said step of analyzin
thereby prevent said first or second puises from being ouput ai?;:' g n;“?‘m c.hc: dccs ::hc steps \zgcrcm suesiep vz

10 ag alarm controller. e iy s , .
75. The system of claim 74 wherein ignoring a signal that 2) amplifying said signal with an arplifier o produce an

does not disappear and later reappear is accomplished by amphﬁcd sign.ai‘. o
triggering said first or said second timer to generate said b) impressing said amplified signal simultageausly to at
third or said fourth pulse to open said normally closed least two separate intzgrators of different sensitivity to

associated switch to thereby provent said first or second g0 produce integrated amplified sigoals;
pulse from being output to said alamm coawoller for the ¢) separately impressing said integrared. amplified signals

duratiop of said threat delivered to said secured area. to at least two signal comparators, one in series with
76. The system of claim 66 whezein said pulses are sent each integrator and of different seasitivity, to provide 2
over a single conductor to an alarm controller, first comparator signal indicating said low degree of
77. The system of claim 66 wherein an alarmn system &5 threat or a second comparator sigoal indicating said
controller recognizes said pulses by their associated pulse- high degree of threat if the int=grated, amplified signal
width as either a full alamm threat or a warn-away threat. reaches an assaciated predstermined level; aod

exusr L pacE §8



Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 99 of 109

5.646.591

29

d} activating a pulse generator spedific to each said

comparator signal,

85. The method of claim 79 inciuding the additional sicp
of ignoring said signal produced by said sensor means for a
predetermined amount of tme to eliminate spurious. non-
physical signals interacting with said senser 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 signal for
a predetermined amount of time to eliminate spurious.
nonphysical signals produced by random energy fields jnter-
acting with said sensar meags.

87. The method of claim 85 wherein the step of ignoring

 said signal far said predetermined amount of time fncludes_ .

the step of opening nonmally closed switches, thereby pre-
venting said first and second pulses from being oatput to an
alarm controller to eliminate signals produced by continnous
eneryy fields interacting with said sensor means,

88, The method of claim 85 wherein the step of ignaring
said signal for said predetermined amount of tirpe includes
the step of resetting a flip-flop having an output therein and
geocrating a logic low ompart for preventing said first and
said second pulses from being output to an zlarm controller
to eliminate signals produced by continuous energy fields
interacting with said seasor means.

15

20

30

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

90. The method of claim 78 including the additional step

of ignoring any signal thar does not disappear and later
reappear.
91. The method of claim 90 wherein said stzp of ignoring
a signal that does not disappear and later reappear includes
the steps of triggering a first ar second timer to generats 2
third or 2 fourth pulse for opening of a nomaally closed
switch to thereby prevent said first or second pulses from
heing output to an alarm controller.

92. The method of claim 91 wherein said step 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” diird oF fourth palsts {of opening of sad

narmally closed switches to thereby prevent said first or
second palses from being output to said alarm controller for
the doration of said threat delivered to said secured area.

93. The method of claim 78 further including the step of
sending said pulses over a single conductor to an alarm
controller.

94. The method of claim 93 wherein ag alanmm system
controller recognizes said pulses by their associated pulse.
width as either a full alarm threat or a warn-away threat.

EXHIBIT _I_ PAGEﬁ
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Limited Lifetime
Consumer Warranty

Directed Electranics, Inc. {"DEI) promises to the original purchiser ta mpair or
replace with a comparable reconditicned model any DEZ unit (hereafter the “unit"},
excluding witheut limitation the siren, the remote transmitters, the associated
sensors and accessories, which praves ta be defective in warkmanship or materfal

under reasoriable use during the lifetime of the vehicle provided the following con- - - -
” ditions are met: the unit was professionally instatled and serviced by an authorized

DET dealer; the unit will be profassionally reinstalled in the vehicle in which it was
originally installed by an authorized DET dealer; and the unit is returned to DI, ship-
ping prepaid with a legible copy of the bill of sale or other dated proof of purchase
bearing the following informatian: consumer's name, telephone number and address;
the authorized dealars 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, Al campenents ather than the
unit, including without limitation the siren, the remote transmitters and the associ-
ated sensars and aceessories, carry 4 one-year warranty fram the date of purchase of
the same, This warranty is non-transfaratle and is autamatically void if: the criginal
purchaser has naot completed the warranty casd and maited it within ten {10} days of
the date of purchase to the address listed on the card: the unit's date code or serial
number is defaced, missing or altered; the unit has been modified or used in 2
manner contrary to its intended purpose; the unit has been damaged by accident,
unreasonable use, neglect, impraper service, installation or other causes not arising
out of defects In materials or construction. The warranty does not cover damage to
the unit caused by Installation or 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, TO THE MAXIMUM EXTENT ALLOWED BY LAW, ALL WAR-

" RANTIES, INCLUDING BUT NOT LIMITED TO EXPRESS WARRANTY, IMPLIED

WARRANTY, WARRANTY OF MERCHANTABILITY, FITNESS FOR PARTICULAR PURPOSE
AND WARRANTY OF NON-INFRINGEMENT OF INTELLECTUAL PROPERTY, ARE
EXPRESSLY EXCLUDED; AND DEI NETTHER ASSUMES NOR AUTHORIZES ANY PERSON
OR ENTITY TO ASSUME FQR TT ANY DUTY, OBLIGATION OR LIABILITY IN CONNEC-
TION WITH ITS PRODUCTS, DEI DISCLAIMS AND HAS ABSOLUTELY NO LIABILITY
FOR ANY AND ALL ACTS OF THIRD PARTIES INCLUDING ITS AUTHORIZED DEALERS
OR INSTALLERS. DEL SECURITY SYSTEMS, INCLUDING THIS UNIT, ARE DETERRENTS
AGAINST POSSIBLE THEFT. DEI 15 NOT DFFERING A GUARANTEE PR INSURANCE
AGAINST VANDALISM, DAMAGE OR THEFT OF THE AUTOMOBILE, ITS PARTS OR CON-
TENTS; AND HEREBY EXPRESSLY DISCLAIMS ANY LIABILITY WHATSOEVER,
INCLUDING WITHOUT LIMITATION, LIABILITY FOR THEFT, DAMAGE AND/OR VAN-

© 1995 Directed Electronics, Inc, j
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.‘ DALISM, THIS WARRANTY DOES NOT COVER LABOR COSTS FOR MAINTEMANCE,

:’ REMOVAL OR RETNSTALLATION OF THE UNIT OR ANY CONSEQUENTIAL DAMAGES OF
3 ANY KIND. IN THE EVENT OF A CLAIM DR A DISPUTE INVOLVING DEI OR ITS SUB-
i SIDIARY, THE PROPER VENUE SHALL BE SAN DIEGO COUNTY IN THE STATE OF
3 CALIFORNIA. CALIFORNIA STATE LAWS AND APPLICABLE FEDERAL LAWS SHALL
' APPLY AND GOVERM THE BISPUTE. THE MAXIMUM RECOVERY UNDER ANY CLAIM
AGAINST OFI SHALL BE STRICTLY LIMITED T0 THE AUTHORIZED OFT DEALER'S PUR-
CHASE PRICE OF THE UNIT. DEL SHALL NOT BE RESPONSIBLE FOR ANY DAMAGES
WHATSOEVER, INCLUDING BUT NOT LIMITED Y0, ANY CONSEQUENTIAL DAMAGES,
INCIDENTAL DAMAGES, DAMAGES FOR THE LO5S OF TIME, LOSS OF EARNINGS,
COMMERCIAL LOSS, LOSS OF ECONOMIC CPPORTUNITY AND THE LIKE., NOTWITH-
STANDING THE ABOVE, TRE MANUFACTURER DQES OFFER A LIMITED WARRANTY TO
REPLACE OR REPAIR THE CONTROL MODULE AS DESCRIBED ABQVE. Some states do
not atlow limitaticns on how long an implied warranty witl last or the exclusion or
limitatian of incidental or consequential damages. This warranty gives you specific ;
legal rights and you may also have other rights that vary from State to State.

PR TN TR A M b A i o -

e Ly e e el

This praduct may be covered by a Guaranteed Protection Plan (“GPP"}. See yaur
authorized DEY dealer for details of the ptan or call DEI Customer Service at 1-800-
876-0800. DEL security systems, including this unit, are deterrents against pessible
theft. OEI is not offering a guarantee dr insurance against vandalism, damage ar theft
of the automabile, ity parts or contents; and hereby expressly disclaims any Liability
whatsoever, including without limitation, liability for theft, damage and/or vandalism.
DEI does not and has not autharized any person or entity to create for it any other
obligation, pramise, duty or obligation in connection with this security system.

Make sure you have al! of the Following infarmation from your dealer
A 'clear cagy of the sales 'receipt. showing the following:

W Qate of purchase

8 Your full name and address

B Authorized deale’s company name and address
W Type of alaem installed

B Year, make, model and colar of the automobile
B Automabile license number

¥ Vehicle identification number

W Al security options instalied on automabile

B Installation receipts

i e s I L T b e TR e RIS 3 il Y B 7l W e 5T S <

5 i © 1999 Directed Electronics, Tnc.
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1998/99 Authorized Dealer Agreement

Vista, (A 92083, ord
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Accti:
Date Rec’d:

By
| FOR DEI USE ONLY

L 199____ befween Directed Electronics, Inc. {*DE"), a California corporation, located ot 2560 Progress Strest,

{*Authorized Dealer”), having it

principal place of business locoted at

This agreement fs made this day of
dhe
Gy T FIEED 7]
. The above address is a

{ontact Telephone number

1. Authorized Decler’s Functions

1.01 Appointment of Autherized Decler:
DL agrees fo appoint Autharized Dedler and
Authorized Dealer ogrees fo sesve o5 o non-exclusive
reteil dealer, hased upon the terms ond tonditions set
forth in this ogreement and only ot the Jocotion sed
forth above or where oppficable, the additionat loca-

tions set forth in Schedule A to this agreement. In con-

sideratlon of its appointment cs o DEI Retail Dedler,
the Authorized Dealer agrees fo and sholl:

A Utilize its best efforts fo promote and sell the outho-
rized produds within its specified market arec.

B.  Maintgin quality fucliies for on-premise demonsira-
tion and sale of DEL produds,

C. Maintain on Inctallation Facility, awned, staffed and
operated by the Authorized Dealer and which meets
oft renirements establshed by BEL

D.  Keep confidentiol any ond all correspondence and/or
material from DE that is marked os such.

E. Sell Avthorized Products installed only and only to end
users,

1,02 The Authorized Product: The Authorized Dealer
shall erder and sell only tha DE) product line{s) that
have been autharized by this ogreement. The authe-

rized product line(s) cuthorized by this Agreement are:

These are the *Avihorized Produds.”

. Autharized Dealer Location
OV Authorized Decler shalt not offer o sell, transFer

fucility located in GE! market ID#

(type of fudilty, i.e. relail, mobile, wholesalz)

hypothecatz or otherwise dispase of any autharized
DEl products to any person or entify oiher than the
end consumer: and the Authorized Dealer sholl not sel
Autharized Produds fram eny ather location other
than the appraved location(s) listed tn this agreement.
Schedule “A" is used for additional Authorized
Locations,

2.02 Authorized Decler shell notify D of ey change in
focation of husiness{es).

3. Advertising

Authorized Dealer shall not advertise or enguge in pre-
motion aclivities concerning ony DE! products unfess:
A, Authorized Deater has o sufficient supply of these
produds ap hand o meet enficipated demand.
B. Al references to DEI's trademarks or fradenames shall
. siate that the marks are the property of Directed
Electronics, Inc. :

4. Warranties

Authorized Desler shalt honor DEYs published worranty
to ofl customers 1o whom the Authorized Decler sells or
hus sold DE produtts. Authorized Dealer shefl make no
warranties of guarantees with respect to produds or to
use of producis except os authorized by DE) in wrifing.
Sales shall be made under DEI's warsanty in effect ot
the time of sole. Authorized Dealer shall furnish fo each
retoil purchoser all warranty cards or similar motericl
provided by DEL

5. Notionwide Assistance Progrom

5.0 From time a time, o DE customer may be traveling
theoughout the country, If this customer should happen
to be o long distance {more thon 75 mifes} from the

EXHIBIT _Kﬁ PAGE

DE! Authorized Dealer that originelly installed the
product and experfence a problem with o DE produd,
he qualifies for our Nationwide Assistance Program. Ta
maintoin o Nationwide Assistance Progrom for off DEI
eustomers, alf OF! Authorized Dealecs shall pravide
Warranty Assistance o uhy DE Customer traveling in
their lecol area, provided:

The DE! produe wes instafled by an Authorized Decler,

B.  The customer is more then 75 miles away or outside
the original sales market area from the installing
Authorized Deoler.

€. The product in question is under DE! warranty.

D.  The servicing Autherized Dealer is authorized fo sell
the produet line in question.

5.02 Provided the tustomer meets the obove listed require-
men's, the Authorized Deoler shalt honor the DE! war-
ranty an the praduct in question and pravide the cus-
{omer with:

A, fres dingnosis of system problem {limited to product
feihure only). In coses of instolloion problems,
Authorized Deoter may charge the customer its normal
{obor rotes.

B.  Replacement {provided the Aufhorized Dealer has the
component in question in stock) or bypass of defective
tomponent{s).

€ In case Authorized Dealer does not have the necessary
parts, Authorized Deoler shall use best efforts to
shtafn such parts,

5,03 |f the customer commet provide proof that they ore efi-
gible for the Nofionwide Assisionce Progrom or pravid-
ed no faiture or defect is found, the Autharized Dealer
reserves the right o charge this customer any end af
of its normal charges.

>

page | of 2
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5.04 Not withstanding any of the above, DEI shall have no
obligation to poy the Authorized Dealer for any of ts
costs, fees or expenses.

6. Term and Termination

6.0 fither party may termirate this agreement of will end
withou! cause, effective immediately upon written
natice being delivered to the other party, |

6.02 ks of the effective date of termination, unfilled
Authorized Dedler orders shall be deemed canceled
ond for thirty (30) days from that date DEl shall have
the option ta purchase from the Avthorized Decler ond
the Authorized Decler agrees to sell to DE! afl or any
part of the DE| produds then in the Authorized
Dealers stock at fhe prices the Authorized Dealer poid
for the product less any discounts and unearned
allowances paid Yo the Authorized Dealer, Upon exer-
dise of this option, the Authorized Dealer shall ship the

- DE products to DE! ot DEIs expense.

6.03 4s of the effective date of terminafion, the Authorized
Deater shalf refrain from selling any previously
Authorized Products and frem ony canduct which
would make it appear that It is an authorized DR
Dealer. Authorized Dedler shall prompty remove from
its letecheads, adverfising iterature, promotional
materials, signage and from afl telephane and other
business directories of any kind oll references fo D,
its produds or marks. Authorized Dealer shall prompt-
ly refrain from octing os an Authorized Dealer with
respect to the producs or on behalf of DEF and there-
after shafl not use any corparate neme, rade name of

trademark Yanding fo give the impression thol any
relationship still exists between DE! and the Degler.
The Authorized Dealer agrees to ship fo DE! oll adver-
fising, sales and promotional materials bearing DFl's
products, nomes or marks.

7. Miscellaneous

7.01 Non-Assignment: Awthorized Deoler shafl not hove
the right to assign, transfer, hypothecate or sell ils
iights under this Agreement and any such assignment,
transfer or sale of rights by Authorized Dealer shall be
null and void ab-initio unless approved in wrifing by
DEI.

7.02 Indemnification; Authorized Dealer shall indemnify
and hold DE! harmless from cnd ogainst any ond all
tloims, domages, judgements, decrees, orders and lio-
hilifies whatsoever, asseried by any person or entity
resulling directly or indiredly from ony act, omission
or commission by the Authorized Dealer ond such
indemnification shall include the payment of off
expenses, costs and atiorney’s fees expended by DEI
in defending such laims.

7.03 Governing Law; This agreement s deemed o hove
bean entered inta in Vista, Celifornia, and shall be
governed by the laws of the Stote of California. Al
questions concerning validity, interpeetetion, or perfor-
mance of any of the terms of this Agreement, or
defermination of any rights or abligutions of the par-
ties therelo, shall be resolved or litigated in courts in
San Diego County, California, regardless of where the
Agreement is execoted, and shall be gavernad by the

wy

1998/99 ... -

Jws of the Stote of California ,ﬁifhgﬁ.l;'g G
ficts of laws. In the event of any acfion or procews: .

including arbitrafian, fo enfore this greement or any ==

of ifs pravisions, or fo declare the rights of the partics
wilh resped to this Agreemenl, the prevailing party
shall be entitted to its Atiorney's fees, expenses and
court costs.

7.04 Severakility: If any provisions of this agreement are
held unenforceable or invelid for any reason whatsoey-
er, such unenforceability or invelidity shall not affed

" the enforceability of the remainder of this Agreemen,
Any such unenforceable ar invali provision shall ba
severable from the remainder of this Agreement,
which shall remain enforceable,

7.05 No Waivers or Modifications: No waivers or mod-
ificafions of this Agreement shall be enforceable unless
the same ore made in wriling ond axecuted by oll par-
ties.

7.06 This ogreement shall be deemed jointly drafted aed no
amhiguities, dufies or obligoticns shalt be resolved
against the drafting porty.

7.07 The owners and/or praprietors of the Authorized
Dedler shall be jointly ond severally fiable under the
terrms, tights and ebligations of this ngreement,

Dealer Name v (o R of vhoraed Sgnature) RSM initials
Dealer Signature . — " Date
Tifle Appraved By
Date Dote

EXHIBIT & PAGE ﬁ
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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

[n compliance with the Act of July 19, 1952 (66 Stat. §14; 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:

Directed Electronics, Inc.

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00cv1373 E(AIB) 7/10/00 United States District Court, Southern District of California
PLAINTIFF DEFENDANT

Raed Husni Al Safarini, aka Alsaffarini Raed Husni. dba Stereo

Warehouse
PATENT NO. DATE OF PATENT PATENTEE
11,756,693 3/9/93 Directed Electronics, Inc.
21,822,608 2/22/94 Directed Electronics, Inc.
3 1,873,747 1/17/95 Directed Electronics, Inc.
427218082 1/19/99 Directed Electronics, [nc.
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:I Answer D Cross Bill D Other Pleading
PATENT NO. DATE OF PATENT PATENTEE
1 345,711 4/5/94 Darrell E. Issa
24,584,569 4/22/86 Michael J. Lopez, Howard A. Williams, Jr., Henry J. Salvatori
35,532,670 72196 Darrell E. Issa. Jerry W. Birchfield; Directed Electronics. Inc.
{Assignee)
45,646,591 7/8/97 Darrell Issa, Jerry Birchfield: Directed Electronics, [nc. (Assignee)

3

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

DECISION/JUDGMENT

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 filing document adding patent(s). mail this copy to Commissioner Copy 4 - Case file copy
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AO 120 (3/85)

TG

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.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
00cv1373 E(AIB) 7/10/00 United States District Court, Southern District of California

PLAINTIFF DEFENDANT

Directed Electronics, Inc. Raed Husni Al Safarini, aka Alsaffarini Raed Husni, dba Stereo

Warehouse
PATENT NO. DATE OF PATENT PATENTEE

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

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

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

42218082 1/19/9% 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
Amendment D Answer |:| Cross Bill I:I Other Pleading
PATENT NO. DATE OF PATENT PATENTEE
1345711 4/5/94 Darrell E. Issa
24,584,569 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 7/8/67 Darrell 1ssa, Jerry Birchfield; Directed Electronics, Inc. (Assignee)
5

In the above-entitled case, the fellowing 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




Case 3:00-cv-01373-JM-POR Document 1 Filed 07/10/00 Page 109 of 109

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

Directed Electronics, Inc.

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00cvi373 E{AIB) 7/10/00 United States District Court, Southern District of California
PLAINTIFF DEFENDANT

Raed Husni Al Safarini, aka Alsaffarini Raed Husni, dba Stereo
Warehouse

PATENT NO. DATE OF PATENT PATENTEE
11,756,693 3/9/93 Directed Electronics, Inc.
21,822,608 2/22/94 Directed Electronics, Inc.
3 1.873,147 1/17/95 Directed Electronics, lnc.
42218082 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 |:| Answer D Cross Bill D Other Pleading
PATENT NO, DATE OF PATENT PATENTEE
1345711 4/5/94 Darrell E. [ssa
24,584,569 4/22/86 Michael I. Lopez, Howard A. Williams, Jr., Henry I. Salvatori
35,532,670 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)
3

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

DECISION/JUDGMENT

CLERK (BY) DEPUTY CLERK

DATE

Copy | - Upon initiation of action, mail this copy te 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




