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STEPHEN S. KORNICZKY (State Bar No. 135532)
KRISTEN E. CAVERLY (State Bar No. 175070)
BROBECK, PHLEGER & HARRISON LLP

12390 El Camino Real

San Diego, CA 92130-2081

Telephone: (858} 720-2500

Facsimile: {858) 720-2555

Attorneys for Plaintiff
Directed Electronics, Inc.

UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF CALIFORNIA

DIRECTED ELECTRONICS, INC., a Case No. 00-CV-013587-JMAPOR)
California corporation, ¢

Plaintiff, FIRST AMENDED COMPLAINT FOR:

1) Federal Patent Infringement
(35 U.S.C. §271);

2) Federal Trademark Infringement
(15 U.S.C. §1114);

3) Federal Unfair Competition, False
Designation of Origin, and Dilution
(15 U.S.C. §1125Q2));

4) State Unfair Competition
(Cal. Bus. & Prof. Code §17200);

5) State False/Misleading Advertisement
(Cal. Bus. & Prof. Code § 17500)

6) State Trademark Infringement
(Cal, Bus. & Prof. Code §14335);

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

8) Common Law Unfair Competition;
and

9) Breach of Contract

V.

NIMER AHMAD AMER, an individual, doing
business as ALARM & STEREO EXPRESS
and NAIF NASSAR, an individual, doing
business as ALARM & STEREO EXPRESS,

Defendants.

JURY TRIAL DEMANDED

R T I S L S

RECEIVED iy

COKE Tiin

SEP 05 2000
00-CV-01357
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Plaintiff DIRECTED ELECTRONICS, INC., (“DIRECTED”) alleges as follows:
THE PARTIES

I. DIRECTED is a California corporation with its principal place of business at One

Viper Way, Vista, California 92083. DIRECTED is engaged in the business of designing,
manufacturing and selling, through non-exclusive authorized dealers, vehicle security systems )
including the VIPER®, Python®, Sidewinder®, Rattler®, and Rattlesnake® vehicle security
systems. The VIPER® line of vehicle security systems is the highest quality line of vehicle
security systems manufactured and sold by DIRECTED.

2. DIRECTED is informed and believes that defendant Nimer Ahmad Amer is an
individual doing business under the fictitious name of Alarm & Stereo Express and is engaged in
the business of selling and installing car alarms with his principle place of business located at 1330
West Pacific Coast Highway, Wilmington, California 90748,

3. DIRECTED is informed and believes that defendant Naif Nassar is an individual

doing business under the fictitious name of Alarm & Stereo Express and is engaged in the business
of selling and 1nstalling car alarms with his principle place of business located at 1330 West Pacific
Coast Highway, Wilmington, California 90748.
JURISDICTION AND VENUE
4, Pursuvant 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;

b. Trademark infringement pursuant to 15 U.S.C. sections 1051, et. seg.; and i
c. False designation of origin, false description or representation, and dilution in
violation of the Lanham Act section 43{a), 15 U.S.C. section 1125(a).
5. Pursuant to 28 U.S.C. sections 1331 and 1338(b), this Court has original jurisdiction
in this matter over each of the following claims:

a. Unfair competition; and

b. Unfair business practices in violation of California’s Business and Professions
Code section 17200. i

1 00-CV-01357
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0. Pursuant to 28 UJ.S.C. section 1367, this Court has supplemental jurisdiction in this
matter over each of the following claims:

a. False and misleading advertising in violation of California’s Business and

Professions Code section 17500,

b. State Trademark Infringement in violation of California Business and

Professions Code section 14335;

c. State dilution and injury to business reputation in vielation of Califorma Business
and Professions Code section 14330; and
d. Breach of contract.

7. Venue properly lies in this district because defendant Nimer Ahmad Amer, doing
business as Alarm & Stereo Express, contractually agreed that San Diego County is the appropriate
venue for disputes arising from the contract between Mr. Amer and DIRECTED. DIRECTED 1s
informed and believes that defendant Naif Nassar has assumed the benefits of such contract and,
therefore, is bound by its provistons.

GENERAL ALLEGATIONS

8. 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.

9. In an effort to create and further public 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.

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

Trademarks

11.  DIRECTED has adopted and is using the following federally registered trademarks

to promote. distinguish and sell its vehicle security systems:

i

2 00-CV-01357
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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 “Vinnic the
Viper”). A true and correct copy of the forward facing snake image certificate of
registration is attached hereto as Exhibit B and is incorporated herein by this
reference.

DEI®, United States Trademark Registration No. 1,873,747 issued on January
17,1995, A true and correct copy of the DEI® certificate of registration is
attached hereto as Exhibit C and is incorporated herein by this reference.

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

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

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

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

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

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

ESP®, United States Trademark Registration No. 2,315,849 issued on February
8, 2000.

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

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

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

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

3 00-CV-01357
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1 +  SOFT CHIRP®, United States Trademark Registration No. 1,949,768
issued on January 16, 1996.
2
« STINGER®, United States Trademark Registration No. 1,937,900 i1ssued on
3 November 28, 1995.
4 «  VALET®, United States Trademark Registration No. 1,721,572 issued on
QOctober 6, 1992.
5
« VRS®, United States Trademark Registration No. 1,831,266 issued on Apiil 19,
6 1994,
7 . : .
12. DIRECTED has continually promoted the sale, through interstate commerce, of its
8
vehicle secunity products bearing some or all of the above trademarks. Among other things,
9
DIRECTED’s VIPER®, NO ONE DARES COME CLOSE®, DEI® and snake image trademarks
10
are placed on its product packaging, on 1ts product brochures and pampbhlets, on banners and
11
window decals, and on miscellaneous promotional merchandise including cups, coffee mugs,
12
posters, t-shirts, etc. Use of the referenced trademarks for these related marketing purposes is
13
covered by separate registrations. DIRECTED also uses its VIPER®, DEI® and snake image
14
trademarks in television, newspaper and magazine advertisements.
15
13.  Asaresult of DIRECTED’s advertising, marketing and other promotional efforts,
4]
the VIPER®, DEI®, NO ONE DARES COME CLOSE®, and the snake image trademarks have
17
become widely known and extremely valuable goodwill has developed in each. By virtue of this
18
advertising, marketing and promotion, and the extensive use of these marks, the VIPER®, DEI®,
19
NO ONE DARES COME CLOSE®, and the snake image trademarks have become distinctive of
20
DIRECTED’s goods, and are closely identified with DIRECTED’s goodwill and reputation.
21
Patents
22
14, Many of the components of DIRECTED’s VIPER® vehicle security systems are
23
covered by design and/or utility patents issued by the United States Patent and Trademark Office.
24 N . :
15.  DIRECTED owns or is a licensee of the following active patents, among others,
25
relating to the VIPER® vehicle security systems:
26
+ Vehicle Alarm Case Module, United States Patent No. Des. 345,711 issued
27 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.
28
4 00-CV-01357
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16.

patents,

17.

« 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 1.

+ Remote Control Transmitter, United States Patent No. Des. 419,474 issued
January 25, 2000.

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

« Advanced Automotive Automation and Security System, United States Patent
No. 5,534,845 issued July 9, 1996.

« Car Alarm Having A Soft Chirp Arming Signal, United States Patent No.
5,572,185 i1ssued 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.

« 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.

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

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 prece of paper in each 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....”

e

i
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Authorized Distribution Only

18.  DIRECTED has manufactured and/or does manufacture several VIPER® vehicle
security system models, including but not {imited to the 300+; 300 ESP®; 300 HF; 500+; 500
ESP®; S00HF; 550HF; 600HF; 800 SHF and Viper Code Plus.

19.  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 appropriate facilities
and installation equipment and because they have skilled and trained vehicle security system
installers.

20. 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 (o
computerized information regarding the detailed electrical systems of, and installation and wiring
requirements for, numerous domestic and foreign automobiles sold in the United States.

21.  DIRECTED 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.

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

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

Iy
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24, 1f a VIPER® vehicle security system is not installed properly, it will not adequately
protect against theft of the vehicle. More importantly, faulty installation may interfere with the
proper functioning of the vehicle and, as a result, pose a safety risk to the customer and others,
including creating a fire hazard. It is for these reasons, among others, that DIRECTED spends
considerable time, effort and resources educating, training and supporting its authorized dealers
with respect to the sale and installation of its VIPER® vehicle security systems.

25.  Maintaining control over the quality of the installation of VIPER® vehicle security
systems is further crucial to DIRECTED because the failure of the system to operate properly -
even though that failure is due to faulty installation as opposed to a defect in the product itself -
will cause the consumer to believe that the product itself is defective. The goodwill and reputation,
that DIRECTED has spent substantial time, effort and money developing, will thereby be tarnished
and damaged, particularly where the failure of the system to operate properly causes a theft of
either the consumer’s vehicle or personal property located inside the vehicle. Tt 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 availablie to 1ts 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.

26.  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 1s installed by the authorized dealer on
the authorized dealer’s premises.

27. Defendant Nimer Ahmad Amer, doing business as Alarm & Stereo Express, was an
authorized dealer of VIPER® products until November 12, 1999 when DIRECTED terminated his

authorized dealer status as permitted by DIRECTED’s authorized dealer agreement. At the time of

7 00-CV-01357
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the actions complained of herein, defendant Naif Nassar, doing business as Alarm & Stereo
Express, was not an authorized dealer of VIPER® products, In the alternative, DIRECTED alleges
based on information that defendant Nassar has been doing business with DIRECTED as if he is
defendant Amer and has assumed the benefits of defendant Amer’s authorized dealer agreement
with DIRECTED while such agreement was in effect.

Warranty

28.  Asone 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.”

29.  ltis 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 authornized dealer who sold the
product without installation does not receive any warranty or guarantee of the product from
DIRECTED. A true and correct copy of the terms of DIRECTED’s limited lifetime warranty 1s
attached hereto as Exhibit J and incorporated herein by this reference.

30.  DIRECTED’s ongoing business depends heavily upon the proper functioning of its
VIPER® vehicle security systems in vehicles in which it 1s installed, on the valuable reputation it
has developed as a result of the quality of its product and its installation, and on the goodwil! 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.

11
11/

I
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Defendants’ Conduct
31.  DIRECTED is informed and believes that, subsequent to the adoption and use by
DIRECTED ofits VIPER®, DEI®, NO ONE DARES COME CLOSE® and snake image and

other trademarks for vehicle security systems, defendants, or one of them, who were not at the time

DIRECTED authorized dealers, commenced advertising and marketing vehicle security systems by !

using the VIPER® and/or snake image trademarks to draw in customers.
32. DIRECTED is informed and believes that defendants, or one of them, have falsely

represented to the public through advertising with the VIPER® name and/or express oral

representations to customers that defendants are authorized by DIRECTED to sell and/or advertise |

VIPER® products.

33. DIRECTED is informed and believes that defendants, or one of them, advertise
and/or display VIPER® vehicle security systems in an effort to attract the public into defendants’
business establishment both to sell the public, without DIRECTED’s authorization, VIPER®
products and, even when defendants do not have VIPER® products in inventory, to “bait and
switch™ the public into buying DIRECTED’s competitors’ products.

34. DIRECTED is informed and believes that, despite not being an authorized dealer,
defendants, or one of them, have sold and offered for sale uninstalled VIPER® vehicle security
systems to end user customers and/or to distributors. DIRECTED further is informed and bclieves
that, while an authorized dealer, defendant Nimer Ahmad Amer (or, in the alternative, defendant
Naif Nassar) soid and offered for sale uninstalled VIPER® vehicle security systems to end user
customers and/or to distributors.

35.  Defendants, or one of them, have sold the VIPER® vehicle security systems
uninstalled and, thus, without any knowledge, concern or control as to whether the vehicle security
system is ever installed, and, if so, whether the system is installed correctly. DIRECTED is
informed and believes that defendants may also be seiling 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.

Iy
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36.  Defendants, or one of them, have 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.

37.  DIRECTED, through its agent(s), has purchased at least two uninstalled VIPER®

vehicle security system from defendants, or one of them, in the last 12 months, including one while

defendant Nimer Ahmad Amer (or, in the alternative, defendant Naif Nassar), was an autherized

!
I

. . . i
dealer and one while defendants were not authorized dealers, both of which infringe one or more of i

the above identified patents. One or more of the units purchased from defendants were missing

one or more parts or pieces of literature.

38, The VIPER® units purchased by DIRECTED from defendants, or one of them, both

while defendant Nimer Ahmad Amer {or, in the alternative, defendant Naif Nassar} was an
authorized dealer and while defendants were not authorized dealers, did not have a serial number
attached to the module case as would be present in a product received from DIRECTED or one of
DIRECTED’s authorized dealers selling an installed product. The serial number, which is printed
on a sticker and affixed to the module case by DIRECTED at the time of manufacture, was tom
off. The lack of a serial number alone prevents a customer from being able to register the product
for warranty coverage.

39.  DIRECTED is informed and believes that defendants know or by the exercise of
reasonable care should know that DIRECTED sells its VIPER® vehicle security systems through
authorized dealers only and requires authorized dealers to sell only installed units to end user
customers. First, defendant Nimer Ahmad Amer has been an authorized dealer. Second,
DIRECTED expressly informed defendants by letter addressed to “Alarm & Stereo Express” in
November 1999 and April 2000 that DIRECTED’s products, including the VIPER® vehicle

security systems are sold only through authorized dealers and only to end users in an installed

condition. In its letters, DIRECTED demands that defendants stop selling its products and/or using

its registered trademarks to promote the sale of products. DIRECTED is informed and believes

that defendants have refused to stop their improper activities and continue to use DIRECTED’s

/1
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registered trademarks and sell its products without DIRECTED’s authority or consent. True and
correct copies of the cease and desist letters sent to defendants are attached hereto as Exhibit K.
40.  The unauthorized promotion and sale of DIRECTED’s VIPER® vehicle security
systems by defendants, their failure to include all original parts and literature in the VIPER®
products they sell and offer for sale, their failure to maintain control over the quality of the
installation of the system, and their use of DIRECTED’s registered trademarks and patented
materials without DIRECTED’s authorization or consent, have caused damage to DIRECTED’s
reputation and goodwill and to the value of DIRECTED’s VIPER®, DEI®, snake image and other

trademarks and its patents.

First Cause of Action
Federal Patent Infringcement (Against All Defendants)
35 U.S.C. Section 271

41.  DIRECTED refers to and incorporates herein by reference paragraphs 1 through 40
of this Complaint as though set forth in full herein.

42.  DIRECTED sells its VIPER® vehicle security systems only through authorized
dealers who have entered into a written agreement with DIRECTED which expressly prohibits the
authorized dealer from reselling VIPER® products to anyone other than the end user in an installed
condition. DIRECTED is informed and believes that the terms and conditions of 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 defendants, A true and
correct copy of DIRECTED’s form authorized dealer agreement is incorporated hercin by
reference and attached hereto as Exhibit L.

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

claimed in the patents listed previously in this paragraph.

1l 00-CV-01357
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1 44.  DIRECTED 1s informed and believes that defendants have contributed to and are

2 contributing to the infringement of Patent Nos. 4,584,569 (motion sensitive security system); Des.
3 345,711 (vehicle alarm case module); 5,532,670 {method of indicating threat); and 5,646,591

4 (advanced method of indicating threat) in violation of 35 U.S.C. section 271(¢c). DIRECTED is

5 informed and believes that defendants have induced and are continuing to induce one or more of
6 DIRECTED’s authorized dealers and/or end users to infringe the patents listed previously in this

7 paragraph in violation of 35 U.S.C. § 271(b).

8 45.  DIRECTED has no adequate remedy at law and 1s, therefore, entitled to a
9 preliminary and permanent injunction prohibiting further infringement by defendants.
10 46.  Defendants’ infringing activities have been and are wiliful and deliberate.

11 DIRECTED is entitled to recover treble damages pursuant to 35 U.S.C. section 284, reasonable

12 attomeys’ fees and expenses of litigation pursuant to 35 U.S.C. section 285, and prejudgment

13 interest pursuant to 35 U.S.C. section 284.

14 47.  Asaresult of defendants’ infringing activities, DIRECTED has been damaged in an

15 amount to be proved at trial, but believed to be in excess of $20,000. At a minimum, DIRECTED

16 is entitled to recover a reasonable royalty for the acts of infringement by defendants.
17 Second Cause of Action
Federal Trademark Infringement (Against All Defendants)
18 15 U.S.C. Section 1114
19 48.  DIRECTED refers to and incorporates herein by reference paragraphs 1 through 47

20 of this Complaint as though set forth in full herein.
21 49 Defendants, or one of them, have been using, in interstate commerce, DIRECTED’s

22 registered trademarks, including VIPER®, DEI®, NO ONE DARES COME CLOSE®, module

23 case design and/or the snake image, without DIRECTED’s consent, in connection with the sale,
24 offering for sale, distribution and/or advertising of vchicle security systems, including the

25 unauthorized sale and offering for sale of vehicle security systems manufactured by DIRECTED.
26 50. The use of DIRECTED s trademarks in connection with the promotion, sale,

27 offering for sale and advertising of vehicle security systems by defendants likely causes confusion,

28 mistake and/or deception, and has caused confusion, mistake and/or deception, in that such use is |
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likely to, and does, deceive the public into believing that there is an association between
DIRECTED and defendants, that the VIPER® product the consumer purchases is a complete
product with all of its component parts and literature, that the control DIRECTED exercises over
the quality of the installation of a VIPER® vehicle security system is being exercised in connection
with the purchase and installation of such a security system from defendants, and that
DIRECTED'’s standard warranties and guarantees apply, when in fact there is no such association,
there is no quality control of the product by defendants, there 1s no such exercise of control by
DIRECTED over the installation of the vehicle security system, and DIRECTED’s limited lifetime
warranty does not apply.

51.  To turther the confusion, mistake and/or deception caused by defendants’
unauthonzed use of DIRECTED’s registered trademarks, DIRECTED s informed and believes
that defendants, or one of them, inform customers that they are a DIRECTED authorized dealer
and/or when selling VIPER® products includes therewith DIRECTED s standard limited lifetime
warranty. In fact, the limited lifetime warranty is not applicable because the product is not being
sold and/or installed by a DIRECTED authorized dealer.

52. Defendants’ unauthorized use of DIRECTED’s trademarks, and the unauthorized
advertising and sale of DIRECTED’s VIPER® vehicle security systems constitutes unlawful
infnngement of DIRECTED’s VIPER®, snake image and other trademarks under the Lanham Act,
15 U.S.C. section 114,

53.  Defendants’ acts herein alleged were willful, entitling DIRECTED to recover
defendants’ profits, damages sustained by DIRECTED, treble damages and costs.

54.  Asaresult of defendants’ improper and unauthorized activities, DIRECTED has
suffered, and will continue to suffer damages in an amount to be proved at tnal, but believed to be
in excess of $20,000.

55. DIRECTED has incurred and will continue to incur attorneys’ fees in the
prosecution of this action and is entitled to recover such fees pursuant to 15 U.S.C. section 1117(a).

56.  Unless and until this Court restrains and enjoins defendants from using

DIRECTED’s trademarks and from selling, offering for sale and advertising DIRECTED’s

13 00-CV-01357
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VIPER® vehicle security systems, defendants will continue their unauthorized and improper

activities.

Third Cause of Action
Federal Unfair Competition/False Designation of Origin (Against All Defendants)
15 U.S.C. Section 1125(a}

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

58.  Defendants’ unauthorized use of DIRECTED’s trademarks and patented

technology, and defendants’ express or implied misrepresentations concerning their affiliation with
!

DIRECTED, the quality or lack of installation of the VIPER® vehicle security systems they sell, i
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).

59. For the time that defendant Nimer Ahmad Amer (or, in the alternative, defendant
Naif Nassar) was an authorized dealer, defendant’s use of DIRECTED’s patented technology in
violation of defendant’s dealer agreement and implied or express misrepresentations regarding the
applicability of DIRECTED’s limited lifetime warranty in connection with the promotion, offering
for sale and sale of vehicle security systems, constitute false and misleading representations, works
and symbols in violation of section 43(a} of the Lanham Act, 15 U.S.C. section 1125(a).

60.  DIRECTED’s VIPER® product external packaging and control module case are

inherently distinetive and/or have acquired secondary meaning prior to defendants’ acts alleged

herein. The design of the packaging and the module case are nonfunctional. Defendants’ use of

DIRECTED’s external packaging and/or control module case is likely to confuse the public into
believing that an association exists between defendants and DIRECTED and/or that defendants’
sale of the VIPER® product in an uninstalled conditton is permitted by DIRECTED. Defendants’
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).
Iy

|
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61.  Asaresult of defendants’ improper and unauthorized activities, DIRECTED has
suffered and will suffer damages in an amount to be proved at trial, but believed to be in excess of
$20,000.

62.  DIRECTED has incurred and will continue to incur attormeys’ fees and costs in the

prosecution of this lawsuit.

Fourth Cause of Action
Unfair Competition/Unfair Business Practices (Against All Defendants)
Cal, Bus. & Prof. Code Section 17200

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

64.  Defendants’ unauthorized use of DIRECTED s trademarks and infringement of its
patents to promote the sale of VIPER® and competing vehicle security systems, and/or defendants’
unauthorized sale of DIRECTED’s VIPER® vehicle security systems, defendants’ representations,
express or implied, conceming any affiliation with DIRECTED and any control by DIRECTED
over the quality of the product and/or the installation of the VIPER® vehicle security system,
and/or defendants’ failure to include all original parts and literature in the VIPER® products they
advertise, offer for sale and sell, and/or defendants’ failure to register pursuant to the Electronic
and Appliance Repair Dealer Registration Law, and/or defendants’ express or implied
representations concerning the applicability of DIRECTED’s limited lifetime warranty in
connection with the sale of VIPER® vehicie 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.

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

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

"f J‘I F/
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1 Fifth Cause of Action
State False/Misleading Advertisement {Against All Defendants)
2 Cal. Bus. & Prof. Code Section 17500
3 67.  DIRECTED refers to and incorporates herein by reference paragraphs 1 through 66

4 of this Complaint as though set forth in full herein.

5 68.  Defendants’ use of DIRECTED’s trademarks and patented material to sell VIPER®:
6 products and/or entice the public into defendants’ establishment for the purpose of selling
7 DIRECTED’s competitors’ products and defendants’ false and/or misleading representations,
8 express or implied, that defendants are authorized VIPER® dealers constitute false and/or
9 misleading advertisement in violation of California Business and Professions Code sections 17500
10 et seq.
11 69.  Defendants’ unfair and deceptive business practices have damaged DIRECTED in
12 an amount to be proved at trial, but believed to be in excess of $20,000.
13 70.  Defendants’ unfair and deceptive business practices have and will continue to injure

14 DIRECTED, its authorized dealers and the public unless and until they arc enjoined by this Court.

15 Sixth Cause of Action 1
State Trademark Infringement (Against All Defendants i

16 Cal. Bus. & Prof. Code Section 14335

17 71.  DIRECTED refers to and incorporates herein by reference paragraphs i through 70

18 of this Complaint as though set forth in full herein.

19 72. DIRECTED’s VIPER®, DEI®, NO ONE DARES COME CLOSE®, and forward
20 facing snake image trademarks are used, among other things, on VIPER® vehicle security system
21 packaging and on displays, banners and miscellaneous merchandise used to promote the sale of

72 DIRECTED products in the State of California.

23 73.  Defendants, or one of them, without DIRECTED’s authority or consent, have used,

24 and continue to use, DIRECTED’s registered trademarks for the purpose of enhancing the

15 commercial value of, selling and soliciting the sale of products, merchandise and goods in

26 California, in violation of California Business and Professions Code section 14335,

17 74.  Defendants’ acts and omissions will continue unless and until enjoined by this
28 Court.

16 00-CV-01357 |
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Seventh Cause of Action
Dilution and Injury to Business Reputation (Against All Defendants)
Cal. Bus. & Prof. Code Section 14330

75, DIRECTED refers to and incorporates herein by reference paragraphs | through 74
of this Complaint as though set forth in full herein.

76.  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
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.

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

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

79.  Defendants’ acts and omisstons will continue unless and until enjotned by this

Court.

Eighth Cause of Action
Common Law Unfair Competition (Against All Defendants)

80.  DIRECTED refers to and incorporates herein by reference paragraphs 1 through 79
of this Complaint as though set forth in full herein.

8l. Defendants, or one of them, have attempted to and have obtained economic benetit
from, and have further competed with DIRECTED’s authorized dealers acting within the scope of
such authorization and taken business away from them, and consequently from DIRECTED, by
trading upon the goodwill and reputation that DIRECTED has established through the expenditure
of substantial sums of time, effort and money. Defendants, or one of them, have, without

authorization, used DIRECTED's registered trademarks and patented material to promote the salc

17 00-CV-01357
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of vehicle security systems, and/or they have used DIRECTED’s trademarks and/or VIPER®
vehicle security systems to “bait” customers to come in to their store, and/or they have made
misrepresentations to customers with respect to their affiliation and/or association with
DIRECTED, and/or they have made misrepresentations to customers regarding the quality of
installation of VIPER® vehicle security systems which they have sold, and/or they have made
misrepresentations to customers concerning the applicability of DIRECTED’s himited lifetime
warranty to DIRECTED VIPER® vehicle security systems which they have sold.

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

83.  DIRECTED is informed and believes that each of the acts and omissions by
defendants complained of in this cause of action constitutes an act done willfilly and with malice,

thereby supporting the award of exemplary damages.

Ninth Cause of Action
Breach of Contract (Against All Defendants)

84.  DIRECTED refers to and incorporates herein by reference paragraphs | through §3
of this Complaint as though set forth in full herein.

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

86.  On information and belief, DIRECTED alleges that defendant Naif Nassar, acting

on his own or in conjunction with defendant Nimer Ahmad Amer, did hold himself out as

defendant Nimer when conducting business with DIRECTED and did take the benefits of
defendant Amer’s agreement with DIRECTED such that defendant Nassar should be bound by the |

terms of that agreement and, at DIRECTED’s option, estopped from denying that he is bound.

Iy
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87.  Atrue and correct copy of DIRECTED’s form dealer agreement, which is
substantially the same form signed by defendant Amer, is attached hereto as Exhibit L and
incorporated herein by this reference.

88.  Defendants, or one of them, have breached this dealer agreement by selling
VIPER® units to distributors and/or to consumers without installation.

89.  Based on defendants’ breach of the dealer agreement, DIRECTED terminated the
agreement in November 1999. The dealer agreement requires that upon termination, which may be
at will and without cause by any party, the dealer must immediately stop selling any previously
authorized product and refrain from any conduct which would make it appear that the dealer is an
authorized dealer of DIRECTED.

90.  DIRECTED is informed an believes that defendants, or one of them, are continuing
to sell VIPER® products and will continue to do so until and unless enjoined by this Court.

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

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

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

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

case design, and forward facing snake image or other trademarks;

19 00-CV-01357 -
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94.  For an order requiring defendants to immediately cease all advertising, signs and
products containing DIRECTED's VIPER®, DEI®, NO ONE DARES COME CLOSE®, and
forward facing snake image trademarks and immediately deliver such items to DIRECTED;

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

96.  For an order precluding defendants from using any false designation of origin or
false description, including DIRECTED’s VIPER®, DEI®, NO ONE DARES COME CLOSE®,
and snake image trademarks, that can, or is likely, to lead the consuming public, or individual
members thereof, to believe that any product manufactured, distributed or sold by defendants is in
any manner associated or connected with DIRECTED, or 1s sold, licensed, sponsored, approved or
authorized by DIRECTED;

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

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

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

As to all causes of action:

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

[01.  For interest on satd damages at the legal rate from and after the date such damages
were incurred.

As to the first, second and eighth causes of action:

102, For punitive and exemplary damages.

20 00-CV-01357
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As to all causes of action:

103.  For costs, including reasonable attorneys fees; and

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

DATED: August 31, 2000

STEPHEN S. KORNICZKY
KRISTEN E. CAVERLY
BROBECK, PHLEGER & HARRISON LLP

ByZ T/L_J Q(ﬂﬂ_

Kristen E. Caverly °
Attorneys for Plaintiff Directed Electronics, Inc.

DEMAND FOR JURY TRIAL

Plaintiff DIRECTED hereby demands trial by jury.

DATED: August 31, 2000

STEPHEN §. KORNICZKY
KRISTEN E. CAVERLY
BROBECK, PHLEGER & HARRISON LLP

By/wé, ( C»w 7

Kristen E. Caverly
Attorneys for Plaintiff Directed Electronics, Inc.

21 00-CV-01357 |
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Method of Indicating Incoming Threat Level to an Electronically
Secured Vehicle and Apparatus Therefor [sic])
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Int, Cl.: 12
Prior U.S. Cls.: 19 and 21

Reg. No. 1,756,693

United States Patent and Trademark Office Registercd Mar. 9, 1393

TRADEMARK
PRINCIPAL REGISTER

VIPER

DIRECTED ELECTRONICS. (NC. {CALIFOR-
™N1A CORPORATION)

1413 LINDA VISTA DRIVE

SAN MARCOS, CA 920¢9

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

LOCKS, ACTUATORS. AUDIGLE ALARMS
AMND PARTS THEREFQOR, IN CLASS 11 {(US.
CLS. 19 AND 21).
FIRST USE
(1-9-1984.

11-9-1584; [N COMMERCE

SER. NO. 73-7T75.611, FILED 1-2}-1989,

G. T. GLYNN, EXAMINING ATTORNEY

exHIBIT A _PAGE 22A
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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 CORPORATION)

2560 FROGRESS STREET

VISTA, CA 92003

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

RETAIL STORES AND BY AUTOMOTIVE SE
CURITY INSTALLERS. IN CLASS 11 (U.S. CLS.
19 AND 211,

FIRST USE 5-2-198%;, IN COMMERCE
6-8-1988,
SER. NO. 74-385.81), FILED 5-3-199].

RICHARD A. STRASER. EXAMINING ATTOR.
NEY

EXHIBIT B PAGE ®2
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Ub/24/UU  WEL 1D:14 FAA /DY DYYLIBY [V | guuy

Int. Cl.: 12 @

Prior U.S. Cls.: 19 and 21
. Reg. No. 1,873,747
United States Patent and Trademark Office registered Jan. 17, 1995

TRADEMARK
PRINCIPAL REGISTER
DIRECTED ELECTRONICS, INC. (CALIFOR-  FIRST USE 6-0-198%; IN COMMERCE
NIA CORPORATION) 6-0-1985.
2560 PROGRESS STREET
VISTA, CA 92083 SER. NO. 74-348,752, FILED 1-15-1993.

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

exumrr (0 pAGE 24
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Int. Cl.: 12

B

Prior U.S. Cls.: 19, 21, 23, 31, 35 and 44

Reg. No. 2,218,082

United States Patent and Trademark Office  Registered Jan. 19, 1999

TRADEMARK
PRINCIPAL REGISTER

DIRECTED ELECTRONICS, INC. (CALIFOR-

NIA CORPORATION)
2360 PROGRESS STREET
VISTA, CA 92083

FOR: ANTI-THEFT ALARMS FOR VEHI-
CLES; ANTI.-THEFT ALARM SYSTEMS COM.
PRISING ELECTRONIC SENSORS, SIRENS,
REMOTE CONTROL TRANSMITTERS, RE-
CEIVERS AND PARTS FOR THE SAME, SOLD
SEPARATELY OR AS A UNIT, IN CLASS 12
(US. CLS. 19, 21, 23, 31, 35S AND 44},

FIRST USE |-1-1994; IN COMMERCE
1-1-1994,

GEOMETRIC ARRANGEMENT OF A PAR.
ALLEL PAIR OF TRIPLE PARALLEL LINES

JOINED BY A PAIR OF PERPENDICULAR
LINES.

SER. NQ. 75-185.015, FILED 10-17-199¢,

MATTHEW KLINE. EXAMINING ATTORNEY

guvae
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@oo2
91703700 MON 12:52 FAX 760 5991339 DEI

(0

Int. Cl.: 12

Prior US. Cls.: 19 and 21

) Reg. No. 1,848,176
United States Patent and Trademark Office  Registered Aug. 2, 19%

TRADEMARK
PRINCIPAL REGISTER

NO ONE DARES COME CLOSE

DIRECTED ELECTRONICS, INC. (CALIFOR. UNIT AND SOLD THROUGH AUTOMOTIVE
NIA CORPORATION) SECURITY INSTALLERS, IN CLASS 12 {US.

2560 PROGRESS STREET CLS. 19 AND 21).

VISTA, CA 92083 FIRST USE 1-24-198; IN COMMERCE

FOR: ANTITHEET AUTOMOTIVE DE [2+1%%.
VICES; NAMELY, AUTOMOTIVE ANTL-THEFT
ALARMS, m\ém%rmg SENSORS, ELEC- SN 74-337,339, FILED 12-7-1992,
TRONIC SIRENS, REMOTE CONTROL TRANS- ‘,
MITTEKS AND RECEIVERS AND PARTS FOR  RICHARD A. STRASER, EXAMINING ATTOR- i
THE ALARM AND SIREN ONLY SOLD AS A NEY !

EXHIBIT _E_ pAGE 2b
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(VA A AR

USO0D 3457118

United States Patent p (1) Patent Number: Des, 345,711
Issa (451 Date of Patent: 44 Apr. 5, 1994
[54] VEHICLE ALARM CASE MODULE Assistant Examiner—Muarcus Jackson
[76] Inventor: Darrell E. Issa, 1598 Parkview Dr.,  A%0™mey. Agen:, or Firm—John J. Murphey

: Vista, Calif. 92083 (57 CLAIM
[**] Term: 14 Years The ornamental design of & vehicle alarm case module,

b d described.

[21] Appl No: 3,712 # slown an m’:"d oN
Eii f;iseda .m . 199-3- ...................... D10/10  FIG. 11is a top plan view of the vehicle alarm case
{$8] Field of Search ......... 3407540, 546, 565, 568, ~ Rodule showing my new design;

340/571, 472, $73, 574, 541, 842, 584; 116/169;  F1G- 2is & bottom plan view of the device showing my

new design;
D10/104, 106, 116, 121 FIG. 3 is a left side elevational view thereof showing

561 References Cited the design;
U.S. PATENT DOCUMENTS FIG. 4isa nght side elevational view thereof showing
my new design;
D. 303,223 9/1989 Ifta . ecinnnnsi s D10/106 FIG. 8 is a front elevational view of my new design;
D. 333,613 3/1993 IS8 oo DI0/106 15 6 s 2 rear elevational view of the vehicie alarm
D. 331,634 3/1993 Issa ... - e DO/106 case module: and
D. 333,996 3/1991 Mattetal . DIO/I.OGV FIG. 7 is a trimetric view thereof showing my new
Primary Examiner—Waliace R. Burke design.

ExHIBIT F paGE o]
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U.S. Patent Apr. 5, 1994 Des. 345,711

FIG. 5

FIG. 6

exuiBIT_F_PAGE 28
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I 14Zr 3E
United States Patent (11} Patent Number: 4,584,569
Lopez et al, (453 Date of Patent:  Apr, 22, 1986
(54) MOTION SENSITIVE SECURITY SYSTEM [56] References Cited

(76] Inveators: Michael J. Lopez, 970 Calle Venado, U.S. PATENT DOCUMENTS

Anabeim, Calif. 92807, Howard A. 4,180,811 12/1979 Yoshimura etal. .o 340/566
Williams, Jr., 2629 X. Griset PL, 4,234,876 11/1980 Murai ... 340/566
Santa Ana. Calif, 93704; Heury J. 4,418,337 1171983 Bader 340/566
Salvatori, 10633 Virginia Ave., Primary Examiner—Glen R. Swann, [11
Whitder, Calif. 90603 Attorney, Agent, or Firm-Grover A, Frater

[21] Appl No.. 650,835 (571 ABSTRACT

The preferred arrangement utilizes a magnet suspended
at the center of an elastc cord over a pickup coil.
Movement of the magnet is sensed by the coil in that

[22] Filed: Sep. 17, 1984

--- -———Related U:S;-Application-Data— — — —— —signalsarw generacsd by Such HOverment ThHe Signals
innaAtO-in- are processed in the combinztion of a time delay circuit
1€ f&ﬂ?ﬁ?ﬁﬁﬁn‘;‘,’m of Ser. Na. 34110, Nov- B orda comparator to provide an output which is a mea-
sure of acceleration of the element on which the elastic
[51] Int CLE e cecensrennssannisssnss GUSE 21/00  cord is mounted and, in one form, by a measure of jerk
[53] US. CL ccmmmrnisssissiscssnsnninenn 340/566; 73/650;  in a similar time delay circuit and comparator combina-
73/654; 340/65; 340/571 tion.
(58] Field of Search ..oo.oooocoocivereeees 340/566, 65, 571;
73/654, 650, 658 22 Claims, 6 Drawing Figures

EXHIBIT i page 27



Case 3:00-cv-01357-JM-POR Document 4 Filed 08/31/00 Page 40 of 117

U.S. Patent  Apr. 22, 1986 Sheetlom 4,584,569

2i2 - P 71%1—//[_1/177(
317 208 9. 204 2 FIG. 3
212 210
_L ‘ )Ly’
i ‘ ——¥ i i |i :1 j/
FIG 4 218 [ \ | 216 (|| ‘:
I ol Z\Ij 1L ‘ "'"_220.-
i ( i /"
222 | 234|\ \.. 2s2 7R
: ‘ ' 1224
226 - : \ |
77777 [7;{/\/// Xf///
Si 204
230
\\i\\ \\\L\\\\\_T\\\XJ\
\ v
FiG. 5 214,30 f
- 218 2|6232 _‘ -—-—P
% 234 \i i\ . 220
4 222 226 22,0 N N 206 /210 224 4.
1 hY
3 204

exirr & pace 30



Case 3:00-cv-01357-JM-POR Document 4 Filed 08/31/00 Page 41 of 117

US. Patent  Apr.22,1986  Sheet2 of 3

4,584,569

| CONDITION SENS

oR]

W
+ — 4
43
4 4 Y 46

exprr & pace 3



Case 3:00-cv-01357-JM-POR Document 4 Filed 08/31/00 Page 42 of 117

U.S. Patent  Apr. 22,1986 Sheet3of3 4,584,569

FIG 6 + +
310 32
306 WA < -

Y 314

o Vray 88

332

324 1

EXHIBIT i PAGEQ



Case 3:00-cv-01357-JM-POR Document 4 Filed 08/31/00 Page 43 of 117

4,584,569

1
MOTION SENSITIVE SECURITY SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application is 2 continusion-in-part of applica-
tion Ser. No. 06/324,170, filed Nov. 23, 1981, 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

H

15

protection of motor-vehicle, constrocdon equipnfent, -

and other high velue apparams in which 2 security
systern can be housed. While not limitad therato the
invention is particularly useful for the protection of
apparams which is normally moved from place o place
or is fixed to an immovable structure. If the apparatus to
be protected against theft cannot be made secure by
enclosure or attachment, it is usual practice to attempt
to sense the theft or attempted theft and, on that occa-
sion, to initiate some preventive measyre. A common
preventative is to sound an alarm capable of attracting
attention to the theft. The detection of motion is a logi-
cal choice when attempting to provide am apparatus
which is appiicable to the protection of a wide variety
of portable apparatus in & multitude of different situa-
tions. However, designing a satisfactory motion sensi-
tive security system is complicated by the need to dif-
ferentiate between authorized and unauthorized mave.
ment. There is a need 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 a semsor
which is effective without regard to spacial orientation
or temperature differences and other physical factors.

Prior systems have incorporzted features to over-
come these and other problems for particular applica-
tions, Arming switches, self contained power sources,
time delsy circuitry, and other means have been em-
ployed. In general, however, the inclusion of such fea-
tures {0 solve a probiem 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 purpose of the
invention is 10 satisfy thar 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 1o
provide an improved motion signal processor for secu-
rity systems. A further object is to provide a security
system capable of being arranged o sense motion in
intervals in which motion is not authorized and 1o ig-
nore motios when motion is authorized, is operative
without regard to spacial onentation of the sensor,
which can be made responsiva selectively to motion in
any direction, or to a specific motion, which can be used
in either a pcrmanent or temporary installation mode,
and which has ather 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, in part, because of the improved
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sensor of the invention and, in part, because of its im-
proved signal pracessor. In preferred form, the sensor
comprises a coil adjacent to which a magnet is sus-
pended such that the magnet is freely moved toward
and away from the coii, from side to side of the coil in
& plane over the coil, and rotationally on an axis which
lies in 2 plane paralle] to the coil. The suspension ele-
ment is a resilient meriber lying, when reiaxed, in a
plane parallel 1o the plare of the coil windings, and, in
the preferred form, substantially in the plane containing
the center of gravity of the magnet and its mounting
struerure.

The coil is part of the signal processor. Signals in-
duced in the coil are 2pplied to a band pass amplifier, in
the preferred embodiment, whose output is compared in
a comparator to a selected standard. Provision is made
for altering the standard with a signal soch, for example,
as might be applied by a switch sensitive to the state of
some condition. The comparator output is integrated
and is made, a1 a selected, accumulated signal value, to
make energy svailable for signalling that unsuthorized
motion has been detected. A timing means terminates
the unauthorized motion signal some predetermined
time after the integraied signal level falls below a.
threshold value. Another tmer delays integrator opera-
tion for a selected time following activation of the sys-
tem.

The interaction berween the several timing circuits,
four in the preferred embodiment, is special a5 is the
relation batween the timing system apd the sensor.

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

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

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

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

FIG. 2 is a circuit diagram of the seasor and signal
processing section of the system of FIG. 1;

FIG. 3 is a cross-secdanal view, partly schematic, of
the sensing and signal progessing unit of the system
taken on the vertical centar plane of the unit;

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

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

FIG. 6 is a diagram showing a portict of the circut
of FIG. 2 in an alternate, preferred form.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The system shown in FIG. 1 of the drawing is gener-
ally designated 10. It includes an inclosure 12 which
houses 2 sensar and signal processing electromics and is
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called the “sensing and signal processing unit"” In addi-
tion, the system comprises a wiring harness generally
designated 16. It extends {rom the unit 12 and includes
connector terminals 18 and 19 for connectior to a bat-
tery or other source of electrical power. The hamess
also includes two multiple connector jzcks. One of
those jacks is numbered 20 and it is interconnected with
the pleg 21 of a cabje 22 that extends to the speeker unit
14. Two plugs are fitted into the other jack 23. One of
those plugs i5 connected by & cable 24 to a spring
cpened plunger operated switch 25 in parallel with 2
condition sensor 125, The other plug is coanected by a
cable 26 to & 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 permanently installed in an.automobile it
may be preferred to omit the ioud speaker unit 14 and to
use the automnobile’s horn 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 mamber and mass combination
but, in some cases, particularly in cases of automobiles,
it may be desirable 1o use a mechanically acutated
switch to derect some kinds of unauthorized acton
such, for example, as opening of the automobile's hood
or of the automobile’s door. That kind of unauthorized
acton is readily sensed by the plunger switch 25, bura
switch of that kind may be unnecessary, and would be
oritted, in other siteations 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 mare
convenient to use the internal battery as the power
source rather than to atternpt to conne¢t the system o
the power source of the system of the unit 10 be pro-
tected. Alsq, in that spplication the use of the plunger
operated motion sensor may be undesirable,

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

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

Not only will the sensor sense motion tn any direction
but its respanse to acceleration is relatively independent
of the spacial orientation of the unit 12. That feature is
particularly important when the system is moved from
one security 1est to another. Eves whea it is not as, for
example, when permancnily 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
member spring armangement in which movement of the
mass causes movement af a magnet in proximity o a
pick-up coil. The coil is lacated in the field of the mag-
net which ordinarily forms at least part of the mass so
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that a voltage is induced in the coil as a consequence of
movement of the mass. The value of the mass and the
stiffness of the resilient member are selected so that the
magnet will be moved in significant degree in responss
to even very srmall vaiues of motion. A popuiar term for
such an apparatys is “motion detector.” [o FIG. 2 the
magnet is identifiec with the reference numeral 30, and
the coil is numbered 31.

Signal Processing Circuit

The signal processor of preferred form empioys inte-
grated circuit devices that require energization from
saurces that are both more positive and more negative
than intermediate or reference potential. That require-
ment is met by the pawer supply circuitry shown in the
lower left corner of F1G. 2. The power supply, which is_
generally designated 32, ificindes terminals 18 and 19.
They are arracged for copnection through a main
power switch to an external battery the positive side of
which is connectad to termigal 18 and the negative side
of which is congected to terminal 19. Terminal 19 is
connected by line 33 to system ground identified by the
symbol marked 34, The positive terminal 18 is con-
nected by line 35 to a supply terminal W and to a recti-
fier 36 the other side of which is connected by line 37 o’
the positive terminal 38 of the signal processor cir-
cuitry. The internal power source is a batrery 40 which
is connected in series with a switch 41 between lines 35
and 33. Transiants in this system are filtered out by a
capacitor 42 which is connected between lines 37 and
33. Resistors 43, 44 and 45 are copnected 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 tarminal Z is connected to the junction
berween resistors $4 and 45, A second voltage divider is
formed by resistors 46 and 47 which are conpnected in
series, in thet order, berween {ines 37 and 33. The junc-
ture of resistors 46 and 47 is connectad to the reference
voltage terminal which is numbered 48.

Just sbove the power circuit 32 of FIG. 2 is aa audio
oscillator. Tt includes a comparator 50 whose cutput is
connected by resistor 51 to its positive input and by
resistor 52 to its negative input. The positive input of
the comparator is connected to the junction of resistors
53 and 54 which are connected to farm a voltage di-
vider between the positive line and negadve ground.
That voltage divider circuit includes a switch §5 which
is opened to disable the oscillator when, for exampie,
tha speaker or alarm device includes its own modulator
or is not to be modulated,

The negative input of the comparator 50 is connected

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

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

The output of the comparator 50 is applied through
the paraliel combination of diode 58 and resistor 59 to
the positive input of a comparator 60 and to the positive
line through another resistor 159. A resistor 161 con-
nects the output of the comparator with the positive
input The negative input is connected by a line 61 to 2
control cireuit tg be dascribed below. The cutput of the
camparatar i also coanected ta the negative input of 2
comparator 62 whose positive terminal is connected t0
the reference line. The output of the latter 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 connected by resistors 66 and 67, in
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series, to the pasitive line. The junction of resistor 66
and resistor 67 is connected to the base of a power
transistor 68 whose emitter is connected to the power
terminal W and whose collector is connected through
the jack and plug set 20-21 to the output scunding de-
vice 74, A pair of diodes, one connected across the
emitter and collector of transistor 68 and the other
connectad from its collector to circuit ground, protact
the transistor.

The oscillator and amplifier are operative only when

the cutpwt of comparator 80 is applied through the
adjustable resistor 81 o line 61 to apply a positive signai
to the negative input terminal of the comparator 60. A
diode B2 is connected between line 61 and the positive
terminal, and the capacitor 83 is conneciad between line
61 and circuit ground.
_ The pegative input.of comparator 80 is connected to
the pawer terminal Z between resistors d4 and 45 of the
power circuit 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 to 2 junction 87. That junction is connected to
the collector of a transistor 88 whose emitter is can-
nected to circuit ground and whose base is connected
through & resistor 89 to the output of a2 comparator 90
whose positive terminal is connected to the power tar-
minal Y between resstors 43 and 44 of the first de-
scribed voltage divider petwork in power circuit 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 pasitive
line and ground. The resistor and capacitor form a tim-
ing circait. Provision is made for rendering that circuit
inoperative by shorting the capacitor. The shorring
crcuit ts formed in parallel with the capacitor and it
includes the normally open reed switch 93 and the con.
nector 23 of the wiring barness.

At the upper laft in FIG. 2 coil 31 is disposed within
the magnetic field of magnet 30, The coil is connected
in series with a resistor 95 between the negative input
termina] and the positive input terminal of an ampiifier
96. The positive termunal of the circuit is connectad to
the reference potantial line of the system, and a capaci-
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tor 97 is connected in paralie]l with the combination of 45

coil 31 and resistor 95. The cutput of the amplifier 86 is
connected by the parallel combination of a resistor 98
and a capacitor 99 to the pegative input terrminal of
amplifier 96. In addition, the cutput of amplifier 96 is
connected through & coupling cepacitor 100 and a senies
resistor 101 to the negative input terminal of an ampli-
fier 102 whose positive input is connected to the refer-
ence potential line. The output of amplifier 102 is con-
nected by the series combination of a resistar 103 and a
paralle! circuit consisting of resistor 104 and capacitor
105 to the negative toput terminal of the amplifier 102.
The junction between the resistor 103 and the paraliel
circuit is connected by a resistor 106 to the reference
potential line. In addition, the output of amplifier 102 is
connected 10 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 i
connected 1o the positive input tarminal of amplifier 110
whose negative input rerminal is connected to the out-
put of that amplifier. The cutput is also connected
through the series combination of a patentiometer 111
and a fixed resistar 112 to the positive ling. The juncticn
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between the potentiometer and the fixed resistor is con-
nected through the jack and plug set 23 to one side of
the ncrmally open plunger switch 28 whose other side is
connected to circuit ground. The tap of the potentiome-
ter 15 connected to the negative input of another com-
parator 113 whose positive input terminal is connectad
by line 114 to the output of ampliffer 102. The output of
comparator 113 is connected through & diode 115 to the
junction point 87.

Diode type IN4001 may be used everywhere where 2
diode is indicated in the diagram, The several amplifiers
and comparators in the circuit are integrated circuit
type 324. Appropriate values for the other elermants of
the circuit are listed in the chart beiow.

Component Values

Value
Remvtony
43,45 47,19, 107, 112 27K ohms
44, 59, 101, 81 160K obms
106 1K chms
56, 14 1 Meg ohms
46, 51, 52, 53, 54, 67, 98,
103 111, 112 10K cbms
88 9§ 470K ohms
Capacitors
42, 97, 99, 105, 108 0} mid
57, 83, 85, 92, 100 100 mid

Qperation of the Clreuit

The scunder 74 is energized when transistor 68 is
twned on. The hom circuit includes 2 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 ontput of current amplifier 62
when comperator 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 potental at the
positive input of comparator 60. The potential at the
positive terminal is established by the resistive netwark
formed by resistors 56, 52, 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 ths compar-
ator 50 which i connected as a muitivibrator.

In summary, the sounder 74 will be tumed oa and off
at & rate determined by the multivitrator whea the po-
tential across capacitor 83 exceeds some threshold
value, Capacitor 83 is charged by comparator 30
through the variable 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 exceads the reference potential Z which
is applied to its negative input. The potential at the
pasitive input is equal ta the potential across capacitor
85. A discharge resistor 36 is connected in parailel with
capacitor 85 to form a timing circuit. A means is incor-
porated in this system for preventing the accumuladon
of charge on capacitor 85, or for rapidly discharging the
capacitor, and in this prefarred embodiment that means
comprises the transistor 88 whose collector/emiteer
circuit is connected in paraliel with the capacitor, When
that transistar is rendered conductive the capacitor is
shorted to ground. Conduction is controlled by com-
parator 90 whose autput is applied to the base of transis-
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tor 88. The comparator has its pasitive input connectad
10 a reference source of positive potential. The negative
input is connected to a timing circuit formed by the
series combination of resistor 91 and capacitor 92. The
gutput of the camparator 40 will tuen the transistor 88
on untj] the capacitor 92 charges through resistor 91 to
3 value that exceeds the potential at the positive input of
the comparator. As a consequence of that, transistor 88
is tuned 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 comparator 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 besn charged through resistor $1.

-- Capacitor 85 is charged by outfrut ciifrent from com.
parator 113 through diode 115 as an jncident to detec-
tion of motion at coil 31. Motion of the magnet induces
a voltage in coil 31 ang that voltage is applied across the
positive and negative inputs of amplifier 96. The output
of amplifier 96 is applied to the input of amplifier 102.
The function of the several resistors and capacitors that
are associated with amplifiers 96 and 102 js to Limit the
frequency response of the system 1o values that corre-
sposd to the frequency of voltage variadons induced in
coil 31 for the kind of motion and acceleration to be
detected. In practice, and in this prefested embodiment,
the amplifier 102 will provide az ourput in response to
changing input at frequencies below about ten kilo-
Hertz. For practica! reasons, the circuit is made respon-
sive to frequencies in the range between about eight
eycles per second and 160 cycles per second. The out-
put of ampiifier 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
amplifier 102. In the absence of motion the output of
amplifier 102 does not change and equal potentials are
applied ta the inpws of comparator 113, When the qut-
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 resuit in
the charging of capacitor 85.

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

There are applications for the system in which it is
desired that the alarm be sounded in response to activity
that is most easily sensed with a switch, current sensor
or a sensor of some other condition related to a viola.
tion of security. Thus, for exampie, it may be desirable
10 sound the alarm if the vehicle doar ar hoad er 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-
twesn 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 & circuit whose output goes low when igni-
tion current flows, is coanectad in parallel with switch
25

The system is enabled or disabled by interrupring the
power squrce. The means for intectupting energy from
an e¢xternal power source is not shown in the diagram.
The switch 41 is used for interrupting energy supply
when the source is internal, When the sensing and signal
processing unit is mounted in 2 relatively inaccessible
place the switch 41 would b& mounted at a place more
convenienty accessible.

There are two ways to fisable the unit. One is ta open
the power supply circuit, and the other is to close the
reed swiich 93. In preferred form the reed switch is
magnerically actuated and is used when it is desired to
disable the system for a short period of ime. The system
is disabled immediately wher the switch 93 is closed
because clasure discharges capacitor 92 and results in
the immediate discharge of capacitor 85. Resetting is
delayed until capacitor 92 is recharged ahove the
threshald leval through resistor 91. The time that the
horn continues (o be activated following the cassation
of motion is determined primarily by the discharge rate
of capacitor 85, and that is determined by the cormbina-
tion of the amount of its capacitance and the resistance
of resistor 86. )

The intarrelationship of the several timing circuits to
one another and to the motion detector is spacial. The
motion detector has a natral oscillation frequency in
each of its several movemeant modes which lies within
the passband of the circuit between coil 31 and capaci-
tor 85. Acceleration or other moticz once detected
results in oscillation of the magnet {or coil if it is the coll
that is resfiiently mounted) to provide & signal which
continues for some period ever if acceleration is limited
to 2 very shart interval.

Capacirar 85 of the third timing circuit is charged
rapidly once the comparator 113 begins conducting
current but oaly if transistor 88 is turned off. The tran-
sistor serves as a short circuit around capacitar 85 until
capacitor 92 of the first timing circuit is charged. It
begins charging when the system is powered and it
charges slowly through resistor 91. Thus, while the
sensor and its eircuitry are immediately availabie to
charge capacitor BS, charging is delayed to permit pow-
ering and enabling the system without scunding the
alarm.

While i is charged rapidly from comparator 113,
capacitor 85 discharges slowly through resistor 86. Asa
consequence comparatar 80 supplies charging current
to capacitor 83 of the second timing circait over a refa-
tively long period. Capacitor 83 discharges through a
diffzrent circuit over a longer period. That arrangement
of dming circuits insures that syster operation i sub-
stantielly the same in response o acruation of the spe-
cific mouon detection switch 25 as o acceleration of
magnet 30, It permits setting alarm time at resistor 81
independently of system sensitivity which is set at resis-
tar 111, and it delays turn off if the alarm is on when the
switch 93 is closed. That latter feature is important
because the thief who has set off the alarm and finds
switch 93 in his atternpt to silence the alarm cannat tell
by its actuation that ba has found the disabling switch.
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The Motion Datector

The moticn or acceleration detector is formed by the
combination of 2 magnet and & coil arranged so that
reiative motion between them results in induction of a
potential in the coil. In the preferred embodiment the
coil 31 is fixed and the magnet 30 is suspended over it by
an clongated resilient member whick extends in a plane
perpendicular to the plane containing the cofl and mag-
net. In the preferred form the magnet is made cylidm-
cal and is mounted so that the axis of the cylinder is
substantielly coincident with the axis of the coil. The
coil is round and its inside diameter is greater than the
diameter of the cylinder. The magnet is suspended so
that the magnet face toward the coil does not extend
into the coil, and it is mounted in the enclosure so that

the magnet to the other are confined within the enclo-
sure and will be unaffected by magnetic structure which
are external to the housing such, for example, as mag-
netic structures on which the housing might be
mounted. That arrangement ensures that s substantial
number of flux lines will be cut by the pick-up coil 31 as
an incident to even smeall modon of the maguet in any
direction. As a consequence, a voltage will be devel-
oped in the pick-up coil if the magnet is moved in the
direction of its axis toward or away from the ¢coil. A
voltage will be generated in the pick-up coil if the mag-
net is moved so that its axis is displaced in any direction
from the axis of the coil, and 2 voitage will be generated
in the coil if the magnet is moved so that its axis is tilted
with respect to the axis of the coil. The magnet is sus-
pended by a resilient member in & way that ensares that
& purmber of these possible motions will occur i the
event that there is any movement of the magnet relative
to the coil. As best shown in FIGS. 4 and 5, the magnet
in the preferred embodiment is mounted at a mid-region
along the length of 2n elastic cord which is stretched
across the sensor cavity of the housing its ends held in
place by clamps which are intagrally formed with the
housing.

The enclosure 12 is divided into two compartments,
One is designated 200 and is the compartment which
contains the signal processing elsctronics and, in some
versions of the preferred embodiment, the born and the
power supply battery. The ather 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
inner side of that lower wall define an annular inwardly
projecting wall 206 whose exis is perpendicular to the
plane of the wall 204.

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

Together those several conformations protect the
coil against being struck by the 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 wiich embraces the magnet ex-
cept at one face, the lower face in F1GS. 3 and §. The
cup 214 is integrally formed with the suspension mem-
bers which extend from diametric points on the cup
wall substantielly ir the plane of the center of gravity of
the magnet and cup assembly. The suspension members
are numbered 216 and 218, respectively. They are sub-
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stantially alike in length and in diameter and in every
other characteristic, and each terminates in an enlarge-
ment or keeper which, in this form, is substantially
cylindrical. The cylindrical end of the arm 216 is num-
bered 220, and the cyiindrical end of the arm 218 s
numbered 222, Each arm, adjacent its respective cylin-
drical end, resides in a noteh formed i the upper face of
a crossmember that extends across the interior of the
sensor section of the housing parallel to the ribs 210 ang
212. The nib associated with arm 216 is numbered 224
and the rib associated with arm 218 is numbered 226.
Fingers formed on the inner wall of the cover 230 ex-
tend downwardly toward ribs 224 end 226, respec-
tively. The finger 232 extends down into engagement
with the upper surface of rib 224 on the opposite sides of

the notch in which arm 216 is disposed, and at the other

side finger 234 extends down and engages the upper
surface of rib 226 on opposite sides of the notch in
which arm 218 is disposed. In this preferred embodi-
ment each cf the arms is twisted three turns cach in
opposite directions at the time of assembly. The arms
are beld in place in notches so that they do nor become
untwisted in the assembly process.

The dimensions of the resilient arms and the weight -
of the magpet are not critical. However, the natural
tesonant frequency of the mass and resiiient member
combination should Lie in passband of the signal proc-
esser, in this pardcular case between ten and 150 cycies
per second in any onientation of the housing, Beyond
that it is only required that the magnet remain sus-
pended in any orientation so that it is free to move from
side to side and to rotate about the axis of the arms and
to move in the direction of the axis of the coil.

Alternative Signat Processing Unit

Large trucks are attractive objects for thieves not
only because of the value of the truck but especially
because of the value of their carges. Protecting them is
more difficult than protecting smaller vehicles because
many truck designs afford easier access to the engine
compartment and elestrical system, especially from
below. Certain features of the invention, while having
general application, are especially useful in the case of
large trucks. One of those fearures is the ability to detect
heavy, short time application of forces by detecing jerk
as distinguished from acceleration. Forces resuiting in
acceleration of portions of a vehicle occur in pormal use
50 it is necessary to incorporate delays in security appa-
ratus to permit deactivation of the System for normal
use. Those time delays present opportunity for thieves
who vnderstand the construction asd operation of the
system. But long time delays are not reguired in the case
of jerk, and response to jerk removes the possibility of
disabling the security sysiem with sharp, impacting
blows.

Other improvements ard functions are provided in
the preferred form of the invenrion for certain applica-
tions. Some of them relate to altérnative means for
developing input signals to which the system is to re-
spond, and one relates 1o an alternative arrangement for
disabling the system.

The circuit of FIG. 6 illustrates how these added
functions and features are achieved by modification of
FIG. 2. Only so much of FIG. 2 is incorparated in F1G.
6 as is deemed necessary to illustrate where the changes
and additions are 1o be made in FIG. 2. Reference nu-
merals below 200 in FIG. 6 identify elements found in
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FIG. 2. Added elements are identified by referesce
numerals greater than 300.

iIn FIG. 2 differeatial amplifiers 162 and 110 datact
moton by measuring a function of accelsration which
coetinues for 2 pericd which is compared 10 the timing
circuit formed primarily by resistor 107 and capacitor
108, and has an amplitude which is compared 1o the
voltage level set by potentiometer 111, The acceleration
measuring elements of FIG. § are the same excep that

5

the input connections to tae amplirnde measuring com- 10

parator are reversed. Amplifier 302 of FIG. 6 is like
comparator 113 of FIG. 2 except for reversal of input
connections. Reversal of the comparator connecrions
requires & change in reference potential because the
polarity of the output 1o diode 115 and junction 87 is to
remain the same. The change is accomplished by adjust-
. . .ing potentiometer 111-to-change-the-polarity-of the
relative difference between input terminals without
significant change in the magnitude of difference.

Reversal of comparator inputs simplifies the applica-
tion of inputs from othar external condition sensors.
The condition sensor 125 and switch 24 and connector
23, all of which are found in FIG. 2, are replaced in
FIG. 6 by transistors 306 and 308, current limiting resis.
tors 310, 312 and 314 and a circuit interconnector 316.
One side of the latter is connected to line 114 and the
nagative input of comparator 302. The other side of the
circuit comnector is connected to the collector of a
trangistor 306 whose emitter connects to positive d.c.
power potential. The base of PNP transistor 306 is con-
nected through resistor 310 to negative initjating signal
line 318. A resistor 312 is connected between line 318
and positive d.c. power potential. The NPN transistor
308 has its emitter connected to the negative side of the
d.c. supply and its collector copnected to line 318,

In the absence of a negative potential on line 318 or of
a positive potential at the base of transistor 308, the base
of transistor 306 is positive because there is minimal
voitage drop across the resistors 312 and 310. In that
case, transistor 306 is turned off and no unbalancing
potential is applied by transistor 306 to line 114 and
comparator 302. However, if line 114 is made negative
by a sensor or swiich ar the like, either directly or
indireetly by turning on transistor 308 with & positive
potential at its base, the transistor 306 wil] be turned on
to unbalance comparator 302 and apply a signal to junc-
tion paint 87, The response of the apparatus to such a
signal has aiready been explained in the description of
F1G. 2.

In FIG. 2 the combination of resistor 91 and capaci-
tar 92 acting through comparator 90 and NPN transis
tor 88 delays enablement of the alarm systam for a short
time after opening of the reed switch 93,

Using a magnet which is carried on 8 key ring, a
vehicle driver may clase the hidden reed switch to
discharge capacitor 92 whereby the alarm system is
disabled until the capacitor is recharged. In FIG. 6 that
portion of the circuit is modified to utlize 2 sat of
contacts which form a switch 320, as part of the ignition
switch unit, to short circuit the capacitor 92 whenever
the vehicle ignition switch is in the “on" position. A
diode 342 and a limiting or timing resistor 344 have been
added in series with the resd switch 93. The circuit of
FIG. 6 assumes that potental at the ignition switch is
positive, which is almost universal. That potential is
applied by switch 320 to the base of NPN transistor 312
through a limiting resistor 324. The transistor's emitter
is connected 10 system negative as is one side of capaci-
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tor 92. The transistor's collector is connected to the
other side of the capacitor. The voltage Jeveis at which
system activation is achieved is altered to accommodate
the transistor characteristics by adding a comparator
326 berween the junction of resistor 91 and capacitor 92
on one side and the negative input of comparator %0 on
the other. The input terminals of comparator 326 are
reversed 5o the junction between timing rasistor 91 and
capacitar 92 is connected to the comparator's positive
input.

In certsin cases it is desirable 1o have the security
system provide an output to a sounder or otherwise in
response to impact, or more accurately, jerk, in addition
to the response occasioned by acceleration. To accom-
plish that result the form of the nventor depicted in

.FIG. 6§ includes still another integrator or-timercoupled - --

to still another amplitude comparator 328. FIG. 6 in-
cludes a resistor 330 and a capacitor 332 connected in
seties in that order from line 114 at the output of com-
parator 102 to the neutral point of the power supply.
The junction between resistor 330 and capacitor 332
connects 1o the positive input of a comparator whase
other input is conpected to its output That output is
connected to one end of potentiometer 334. The circuit.
extends from the output of comparator 328 through the
potentometer resistor 334 and a dropping resistor 335
te the negative side of the dc. power supply. The po-
tentiometer slider connects to the positive wrminal of a
comparator 338 whose negative terminal connects to
line 114 at the output of comparator 102. The output of
comparator 338 is connected through a diode 340 to
junction point 87 of FIGS. 2 and 6.

Thus the circuit formed by elements 330, 332, 328,
334, 336, 338 and 340 has the same configuration and is
in paralle] with the circuit formed by slements 107, 108,
110, 111, 112, 302 and 115. One provides an output in
response {0 relatively low magnitude acceleration
which continues for a relatively long period. The other
provides an output in response to refatively high magni-
tuge jerk which continues for a much shortar time. The
difference in amplitude response s adjusted by relative
adjustment of the potentials at the respective positive
terminals of comparators 302 and 338 and that is done
by adjustment of potentiometer sertings. Measurement
of duration is accomplished in resistor and capacitor 107
and 108 in the case of acceleration measurement. [n one
case rasistor 107 has the value 1.0 megohm and capaci-
tor 108, 0.1 mfd. In the jerk circuit, resistor 330 is only
220 K ohms and capacitor 332, 0.1 mfd.

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

We claim:

L In a security system:

a motion sensor comprising a magnet and 2 cail dis-
posed in the field of the magner, oze of the magnet
and coil being fixed and the other being moveable
relative 1o the fixed one in the direction toward and
away therefrom in a first plane, and being move-
able relative to the fixed one in a psrpendicular
plane perpendicular to said first plane and paralle]
to the plane containing said fixed cae, and being
movesble rotatably about an axis extending sub-
stantially along the intersection of said first plane
and said perpendicular piane.
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2. The invention defined in claim 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
magnet and for providing an output signal.

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

4. The invention defined in claim 3 in which said
signal processing means further cornprises secand rime
deiay means effective ta prevent provision of said out-
put signal for a periad following the sensing of motion
by said maticn sensor which period is independent of

the magnitude of the sensed acceleration for magnitudes
-- - — —greaterthana ‘given‘ma‘gnitude.‘"—“'_‘— — T T

§. The invention defined in claim 4 in which said
signal processing means further comprises a third time
delay means effective to continue pravision of said
output signal, once pravided, for not less than a prede-
termined tims periad,

6. The invention defined in claim 4 in which each of
said time delay means comprises a resistor and capacitor
cambination and in which the charge on the capacitor is
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 raoge of charges, upon the sensing
of scceleration and returned toward initial value
less rapidly.

7. The inveation defined in claim € in which the
charge on the capacitor of the second time defay means
is changed in response to sensing of acceleration only
during the interval when the charge on the capacitar of
said first time delay means is returned 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 comprises a comparator having
a pair of input terminals each subjected to respectively
associated signals as an incident to voltage variadon
across said coil, the signal applied to one of said input
terminals being delayad relative to the time of applica-
tion to the other input terminal of its associated signal,

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

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

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

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

14. The invention defined in claim 13 in which said
coil is generally circular and Hes, in a plane parallel 10 a
plans containing said arms;
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the magnet being mounted for movement along the
axis of the coil exteriorly of the coil.

15, In a security system:

sensing means for providing 2 motion signal in re.
sponse 10 motion imparied to an element of the
seosing means;

a signal processing means responsive 1o said metion
signal for providing an output signat;

said signal processing means comprising first, sacond
and third time delay circuits the first tme delay
circuit being connected to delay operaton of the
second and third time delay circuits and the second
time delay circuit being connected to delay provi-
sion of said output signal fallowing receipt by said

signal processing means of a motion signal for a

period determined only by said second tme delay

said third time delay circuit being connected ta con-
tinue furpishing of said output signal foliowing
termination of the motion signal for 2 period deter-
mined, after completion of the operation of said
second time delay circuit, only by said third rime
delay circuit.

16. The invention defined in claim 15 in which said
signal processing means includes 2 sounder and means
for applying said cutput signal to said sounder intermit-
tently.

17. The invention defined in claim 16 in which said
third time delay cirenit comprises a third delay circuit
capacitor connected to have its charge changed rapidly
in response to & sersing signal and returned toward
initial value more slowly following 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
inirial value by more than a predetermined amoynt.

18. The invention defined in claim 17 in which the
first ime delay circuit comprises a first circuit capacitor
connected to have its charge changed relatively slowly
from an initial value upon the application of power t0
said signal processing means and connectad 10 prevent
alteration of the initial charge on said third circuit ca-
pacitor for a period following such application of
power.

19. The invention defined in claim 18 which forther
comprises means in the form of a disabling switch con-
nected 1o return the charge on said first circuit capaci-
tor rapidly toward the value of charge on said capacitor
prior to application of power to said signal processing
means.

20. In a security system:

2 magnet and a coil disposed in the field of the magnet
such that a signal voltage is generated in the coil as
an incident to relative movement between the mag-
net apd the coil; and

a signal processor capable of sensing voitage varia-
tons across the coil and of providing an outpur
singal, means for providing an output signal, said
signal processor comprising first output signal pro-
viding means for providing an output signal in
response to signal voltages greater than a first
given magnitude for a period of first duration;

said processor further comprising second output sig-
nai providing means for providing an output signal
in response to signal voltages greater than a second
given magnitude for a peried of second duration;
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said first and second output signal providing means  providing means has a time delay circut providing a
each coruprising 2 time delsy circuit and an associ-  relatively short delay and is arranged to provide an
ated comparator connected to compare the current output signal in response o 3 voltage signal havin
amplitude of said signal voltage with its amplitude e dm i ponse © 2 8¢ SEn g
‘ ; - amplitude higher than said minimum amplitede.
at a ime prior by the amount of said delay. 50, ‘ . . .

21 The invention defined in claim 20 in which one of .'2' The invention éesntd " dﬂm 21 further com-
said first and secord output signal providing means has  Pises meaas for filtering from said signal voltage com-
a time delay cirenit providing a relatively long delay  POnents which vary in amplitude at frequencies outside
and is arranged to provide an output signal in response  the range from eight to one hundred and sixty cycles
to s voliage signal of some minimum amplitude, ard in 10 per secood.
which the other of said first and second ocutput sigpal L
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REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C, 307

THE PATENT IS HEREBY AMENDED AS  °
INDICATED BELOW.

Matter eaclosed in heavy brackets [] appeared in the
patent, bat has been deleted and is co longer a part of the
patent; matter printed in italicy indicates additiony made
to the patent.

AS A RESULT OF REEXAMINATION, IT HAS
BEEN DETERMINED THAT: 1

The patentability of claims l-ulmd 20-23 is con-
firmed,

Claim 15 is determined to be patentabie as amended. 20

Claims 16-19, depeadent oo an amended claim, are
determined to be patentable.

0

35

2

15, In z security system gs defined by claim | wherein

said moiion sensor provides:

[sensing means for providing] a motion sgnal i
respons¢ to motion iroparted to [an elemeat of the
sensing means] said motion sensor;

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

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

* circuit being connected to delay operation of the
second and third time delay circuits and the second
time clelay circuit being connected to defay provi-
sion of said output signal following recaipt by said
signal processing means of 3 modon sigmal for a
period determined only by said second time delay
circuit;

said third dme delay circuit being connected to coa-
tinue fernishing of said output signal foilowing termina.
tion of the motion signal far & period determined, after
completion of the operation of suid third tme delay
circuit, only by said third time delay circuit
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shocks delivered to the vehicle, using a single shock sensor
af the type previously described. An alamm is prodused that
is proportionate to these shocks. The low intensity alarm is
called 2 “warn-away” and is of a serious but far quieter
nature and will generaliy -get the proper message 10 the
individual without engaging the full alarm The person
inducing the shock is quiely bul frmly advised by prere.
corded voice or a series of soft chirps of the limited intrusion
while the vehicle awner is not required 1o attend the vehicle
to shut off the alarm.

In addidon, this invention includes the nove) feauire of
providing full wave rectification of the output from the
shack sensor and clipping or ignoring the first few millisec-
ands of the signal produced and further requires the signal
to drap to its zero or reference voltage hefare wiggering any
waming alarm. Therefore, only physical assaults on the
vehicle, as compared with “electrical” assauits, are allowed
to proceed through the system to be subseguently analyzed
and compared. These features therefore eliminate the spy-
rious signals that are prodeced by non-physical assaults.

Most security systems involve only half-wave rectifica-
tion of the induced signal emagating from the induction coil,
Shocks to the protectad vehicle may cause the detector, such
as a magnet positioned adjacent the induction coil, to Grst
swing away from the coil before swinging back toward the
eoil in periodic motion. In that sitwatian, should the rectifi-
cation include only the first swing away from the coil, the
signal therehy generated would be of unnaturally low value
and not be an accurate reproduction of the full intensity of
the shock. Full wave rectification of the induced signal
nullifies this anomaly and provides a signal representing a
more accurate assessment of the shock. Tharefore, the
output from the magnet-induction coil is made more accu-
rate and not so dependent upon whether the ceil first moves
toward the induction coil or away from it; a signal of similar
strength is produced rotwithstanding whether the magnet is
first caused 10 approach the coil or recede from it.

The method and apparais disclosed herein analyzes the
signal produced 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 1o activale a
warn-away alarn that will automatically reset itself without
intervention by the vchicle owner. The same method and
appararus will generate bath the mild shock responsive pulse
as well as a sironger second pulse when it is detsrmined that
the shock cxceeds a specific energy level. Both the non.
threatening and the threacening levels of incomiog shock are
constantly monitored by the apparatus.

When the non-threatening “wamm-away' puise is gener-
ated the threatening pulse generator is sull in a monitoring
mede and can be activated by a ihreatening level shock
incoming to the vehicle even while 3 warn-away message is
being given. If two or more mild shocks arc received by the
vehicle within 2 finite time pericd, such as 7 seconds, the
system will produce a fuil alarm whereas if the mild shocks
are repeated on a sequence loager in Ume than 7 seconds, a
second and repeated “warn-away” alarm will be produced
again,

The prigr art has not yet appreciated these features and
would continue to generate repeated "“warm-away " alarms. In
fact, in some cases the energy dispensed in the “wam-away™
alarm is of sufficient magnitude © gensrate a low-threat
level input that triggers another “wam-away" alarm so that
the system continues to cycle “wam-away" alarms each
induced by the preceding alanm.

Further, the invention herein conrains the unigue property
of ignaring the first few milliscconds of signal produced by
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the sensor. A physical shock lasts far longer and the eaergy
level of the residual signal is sufficient 1o pass through an
integrator to a comparator to determine the relative strengths
of the shocks. The signals produced by RF bursts, EMF
bursts and the like do not last beyond that period bécause
there is no physical movement imparted (0 the magnet; the
energy bursis only interacted with the induction coil
Accordingly, those signals praduced by non-physical excite-
ment of the indnction coil and that do nae subside to its zero
value before reappearing will not be allowed to proceed
through the resy of the aralyzing circudt and thus will not
cause an alarm to be produced.

To overcome the prablem of repeated sirens during peri-
ods of extended sensor input, such as in the train passing
example, or even when a truck or other heavy vehicle passes
a parked car, means are provided to prevent repeated alarms
as long as the initial input remains within a given intensizy
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 seasor input. This means that the prolonged motian
of the train or sensor input from a slow moving truck passing
a car will not cause the alarm to sound again. This fzature
also prevents continuous alarm outputs in thosc cases when
the ioput causes the input sensor to go into unabated
oscillarion. This input may be mechanical in nature (the train
example} or from electrical disturbances.

In 2 second embadiment of this invention, the circuit is
designed such that fewer wires need be used to attach the
sensor to the alarm giving rise to a savings in material and
reduction in installation time and training.

The prior art has recognized some of these problems,
however, to date there has heen litle success achieved in
solving them. In the paweot to Hwang, (US. Pat. No.
5,084,967) a “moron detector’” is allegedly connected to a
pair of signal amplifier circuits that, upon teceipt of a long
signal or 2 series of short pulses from the detector, will
sound a "“full” alarm whereas, upon receipt of 4 shorter pulse
signals, will sound 2 “pre-entry warning”, lesser in severity
than the “full” alarm. However, close examination of this
patent discloses that the “detector” is merely a switch that is
purely time-dependent so thar the signal must be either of
long duration or short duration to actzate the circuit. While
in the black diagram shown in the patent there js a call for
a “signal amplifier circuit”, the schemaric shows merely the
use of components that are arranged as a switch 10 wrm on
and off a transistor ta let the detected signal pass on 10 the
alarm waming device. Thus, there is no comparison of the
“level of intensity” of the signal but merely the “duration”
of the signal notwithstanding its intensity. This is not an
accurate assassment of a threat signal and does not detect
between “inlensides” nor between physical and non-physi-
cal inputs and therefors is lacking. In addition, the cutput
signal from this prior art device goes directly to the signal-
ling device (siren) whereas the instant invention interposes
another device, the alarm control module, that determines
what type of alarm is w be generated.

Accordingly, the main object of this invention is a method
and apparatus for use cn an eiectronically secured vehicle
that responds differentdy to different intensities of shock
received by the vehicle. Other objects of the invention
inclyde a methed and apparatus that has at least twa levels
of intensity determigation, one for a relatively light shock
received by toe vehicle to produce a pulse that may be used
o tigger a warning of a sironger alarm should the shock rot
be discontizued and a separate pulse that may be used to
trigger 4 suonger, louder alamm for nan-discontinued light
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shocks and stronger shocks; a method and apparatus for
producing a pulse that may be used 1o tigger a wan-away
dudible alarm that may be repeatedly sounded 10 signify the
vehicle is under electronic security while not producing 2
pulse that may trigger the loudest alarm 50 as to minimize
the disturbance to those nearby in the event of a noa-
threatening shock received by the vehicle; a method and
appararus that mainiains readiness to prodoce a pulse that
may be used to irigger an andible aarm even while 2
warn-away alarm message is being used; a method and
apparatus for detecting a signal produced by a noa-physical
asganit on the vehicle, such as by a burst of RF energy or
EMF ecergy, and for removing it from further intaraction in
the system circuitry; 2 method and apparanus that provides
full wave reciification of the induced signal in the induction
coil to provide 2 more accurate analysis of the induced sigral
regardless whether the magnet initielly moves away from
the coil or toward it; an apparatus that may be retrofitted into
existing vehicles a5 well a3 included as original equipment
on new vehicles; and, an apparams that will automatically
rearm upon the compleen of 2 measured length of the
warn-away of the security-threatening alarm. These and
other objects of the invention may be obtained by reading
the following specification aloag 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 apparams using the
method that provides the features of this invention;

FIG. 2 is a flow diagram illusmaring the operation of the
apparan:s generally depicted in FIG. 1;

FIG. 3 is a schemaric diagram of an alternate embodiment
of the apparatus showing less wiring nesded to accomplish
the same functons as shown in FIG. 1,

F1G. 4 is a flow diagram of a portion of that shown in FIG.
2

FIG. § is & schematic diagram of an alternate embodiment
of the bilateral switch wiring showm in FIG. 1; and.

FIG. 6 is a schematic diagram of an allernate embodimean:
of the bilaeral switch wiring skown ig FIG. 3.

DESCRIFTION OF THE PREFERRED
EMBODIMENT

The novel method of this invendon far indicating the
threar level of o incoming sbock 10 an electronically
secured structure, such as a vehicle comprises, the steps of
sensing a shock delivered to the vehicle, generating an
etectric signal the strength of which i proportional to the
intensity of the snock, ignoriag the first portion of the signal
50 as (o renove from further considerauon those shocks that
are nan-physical, analyzing the remaining signal w0 deter-
mine if it is of a low, generally nan-threatening intensity or
a higher, generally security-threatening intensity, and pro-
ducing eicher a first pulse that miggers 2 low intensity “warn
away" alarm, or separate first and second pulses, represent-
ing a signal contaiting hoth the low intensity and higher
intensity components. that trigger both a low and 2 high
intensity alarms. The step of generating an electric signal
mejudes gensratng an altemating curent sigoal whose
amplitude and length is proportional 1o the intcnsicy of the
physical shock. FIG. 1 shows the apparatus of this invention.
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In FIG. 1 the solid lines between components refer to
condyctors and wiil not be individually numbered except
where necassary. Where conductors cross and the intarsec-
lion is markad with a dot ar period, it it a junctien; where
cne conductor crosses another and the intersection has no
dot or period, there is no junction, As shown ig FIG. 1, an
input voltags, generally in the range of from aboul six to
about eightzen valts {d.c.), is inputted frorn a batery (not
shown), such as a car ganery or other source of direct
current, [0 an input terminat 1, The carrent is regulated by
a reverse flow prowcdon diode 3, a surge limiting resistor 5,
an over-voltage proiection Zener diode 7 and a filter capaci-
1or 9 to produce 2 sieady fow of direct current. The ground
return enters at inp terminal 11.

The step of sensing a mechanical shock delivered to the
vehicle is performed by a sexsor 12 comprising & permanent
magnet 13, about which a continuous magnetic field exists,
and is suspepded in a conventional clastic mount (not
shown}, such as between a pajr of rubber bands anchored to
a pair of spaced-apart posts (oot shown) that rest on a salid
base, such as the security semsor housing (nol shown).
Magnet 13 will detect a incoming sheck and begin to vibrate
back and forth in the mount in proporton to the intensity of
the shock. That is to say, for light or low intensity shocks,
magnet 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 fixediy positiooed an induction pickup coil 13.
The siep of generating ao electric signal, the swrength of
which is proportional to the inteasity of the shock, is
performed by the variation of the magnetc field from the
vibraticns magnet 13 inducing ap alierpating curent in a
coil 15 that produces an alternating voltage or signal.

The step of analyzing the signal to determine if it is of a
low or high iniensily includes the first step of passing the
signal through 4 switching capacitor amplifier 19 10 provide
fill wave reciification, ie., the negauve portions of the
signal arc coovened t0 positive portions. According, the
output of amplifier 19 is always positive and will give an
approximately equal ourpur o maner the direction of the
impact to the vehicle so as to iron out the dificulties herein
before exhibited when the impact to the vehicle causes
magnet 13 to initially move away from coil 15. The gain of
amplifier 19 {5 fixed at a predetermined valuc. Potentiometer
23 is used to adjust the level of the input from sensor 12.

An analog bilateral switch 101 is provided. It is opened a
few, i.e. 5 milliseconds of each pulse sring, as will be
hersinafter more fully set forth, in order to cut off the first
pottion of the signal output from armplifier 19. This cut off
is to prevent extransous. nonphysical energy surges, such as
from EMF fields, as hereinbefore described, from wripping
the alarm.

Shutting off swich 101 is accomplished by use of an
invering comparator 111 and its assoctated circuitey. Resis.
lors 105 and 107 establish a reference voltage for compara-
tor 111. Resistor 103 and capaciter 109 filier our high
frequency mansients on the input to comparator 111. As a
signal inputed to comparaior 111 goes high, the output goes
iow and is coupled through & diode 113 and 2 capacitor 115
to switch 101. By adjusting the capacitance of capacitor 115,
a delay, such as 3 milliseconds is required to charge capaci-
tor 118 io order to tum on bilateral switch 101, Resistor 117
is provideg as the discharge resistor for capacitor 115 and its
value is chosen so thas capacitor 115 will not discharge for
several hundred milliseconds so as not to interrapt the signal
pulse string. The discharge Gme of capacizar 115 is such that
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oniy the first few miiliseconds of any pulse string is allowed
10 be coupled through capacitor 115 and diode 113 o shut off
analog bilateral switch 101

The next step, after passing the amplified signal throagh
switch 101 is to inpur this amplified signal simultaneously to
two separate and independent vollage integrators, 29 and 31,
shown within dotted line perimeters, that are paralleled from
the cutput of amplifier 19, Integrator 29 comprises a resistor
33 and a capacitor 35 while integrator 31 comprises a
resistor 37 and a capacitor 39. The ratio of sensitivity of
integrators 29 and 31 is adjusted, by varying the resistance
of resistors 33 and 37 and varying the capacitance of
capacitors 35 and 39 to the order of approximately 5:1 so
that integrator 29 is approximately five Hrnes as sensitive as
intagrator 31. This ratio ¢an be varied outside of 5:1 under

0

certain circurnstances such as where the vehicle is unusually |

large.

The next step is to send the output of integrators 29 and
31 to a pair of separate volizge comparators/pulse genzrators
41 and 43 that are equally referenced from input terminal 1.
The reference for voltage comparator 41 is 2stablished by
resistors 45 and 47 and a diode 49 while the reference far
voitags comparator 43 is eslablished by resistors 51 and 53
and a diede 55. Ancther pair of diodes 57 and 59 are used
to latch the respective voltage comparators 41 and 43 when
their respective 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
output either 8 first pulse from generator 41 representing a
low intepsity signal or separate first and second pulses from
both generators 41 and 43 represeting 4 signal contaiting
a low intensity and a high intensity component. This is
performed when voltage comparator 41 or 43 is |atched
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 comparzlor
produces an gutput pulse timed by resistor 45 and capacitor
61 with respect to comparator/pulse genetator 41 or by
resistor 51 and a capacitor 63 with respect 10 comparator/
pulse generator 43 to one of two drive transistors 65 and 71

Output drive transistor 65 receives the output pulse from
voliage comparator/pulse generator 41 through a resistor 67
and an indicating light emitting diode 69 for the duraton of
the pulse from generator 41. The other output drive tranisis-
tor 71 receives the ourput pulse from voltage comparutor!
puise 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 current limitng
resistors ta protect transistors 65 and 71 respectively. The
ourputs ars enabled by a ground placed on terminal §1
through 2 diode 83. The outputs are fed respectively 1o
terminal 85 [0 connect (o a wam-away alarm circwit (not
shown), and (o (erminal 87, to connect to the full elert alarm
circuit (not shown). The cutput puise for the wam-away
alarm, [rom ierminal 85, may be set at one lengil, such as
200 milliseconds, and the output pulse for the full alamm
from terminal 87 may be set & a different length, such as
approximately 1 full sccond.

The negative 5 millisecond pulse from comparatos 111 is
inverted by inverter 123. This pulse resets and holds in reset
for the § millisecond periad 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 1o go
low. The law signals at the outputs of 131 and 165 opens
normally closed anatog bilateral switches 127 and 129, This
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prevents any output from pulse generators 41 and 43 from
being coupled to outpur wransistors 65 and 71.

After the end of the 5 millisecond reset pulse, the "Q"
output at flip-flop 128 is set high by a ciock signal created
by comparator 111. This clock pulse is inverted by invener
121 to present the proper input 1o the 125 clock input. The
sensor outputs 85 and 87 are now enabled for the duration
of the output pulse(s) created by pulse generators 41 and 43.

Qutput bypass timers 143 and 157 are triggered and reset
from the trailing edge (oegatve going edge) of the output
pulses fram pulse generates 41 and 43 respectvely. The
output of full alarm pulse generator 43 is applied to timer
157 via AND-GATE 173. When any input of an And gate
goes low, it's output goes low. All inputs of an AND-GATE
must be high to get 2 high at it’s output. These triggers are
coupled to the inputs of the timers by coupling capacitors
141 and 155 respectively. Resistors 139 and 153 are puil-cp
resistors on the trigger input of their respective Hmers.
Resistor 145 and capacitor 149 conmuol the time that the
“warn-away" cutput is disabled. Resistor 189 and capacitor
163 coauol the time that the "alarm™ output is disabled.
When the imers are triggered/reset, the timing capacitors
149 and 163 are discharged, the outputs go high, and the
tfiming cycle is staried. The outputs will go low at the end of
the timing cycle.

The high owput from wamaway bypass timer 143 is
inverted by inverter 147 and applied o AND-GATE 151.
The low at the input of 151 causes the outpat of 151 to go
low opening bilateral switch 127. This interrupts any output
from pulse generator 41 and disables the wamaway outpui
drive to output transistor 65. All wamaway outputs are
therefore disabled anytime that warnaway bypass tmer 143
is running. All repetitive triggers that occur inside the iming
window are bypassed (disabled) on e warnaway Suipul
until the warnaway bypass tmer expires (approximately Y4
second). While the \imer is runping, if the output at pulse
genecator 41 goes low (outpul pulse expires), the timing
capacitor is discharged, and the timer is restarted with a full
charging cycie duration t0 run.

Full alarm bypass Wmer 157, upon receiving a negative
pulse from the wailing edge of the cutput pulse from pulse
generator 43 via AND-GATE 173, works identical to the
warnaway 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 ga low. This low output in furn is
applied to the control input of bilateral switches 127 and
129. Both output drives are interrupted, disabling both
outputs (warnaway and fall alarm) for the duration of the full
alarm output bypass tmer 157 (several seconds).

The full alarm bypass timer 157 is also used as a power
up reset timer. At power on capacitor 171 is fully discharged,
applying a Jow at the nput of AND-GATE 173. Capacitor
171is slowly charged through bias resistor 169 removing the
low input fram AND-GATE 173, The output of 173 is low
during this charging period triggering fuil alarm bypass
timer 157, Therefore, &t power up, both outputs are disabled
for several seconds until tirmer 157 tmes out

FIG. 2 shows the flow of the induced signal and produced
pulse through the circuit of FIG. 1. FIG. 4 is a flow diagram
of a pontion of FIG. 2. The magoet 13 and coil 15 compo-
nents pick up the incoming shock and generate a signal the
strength of which is preportional o Lhe intensity of the
shock. Amplifier 19 provides full wave recdfication and
amplification of the signat for presentment through swilch
101 to integrators 29 and 31 in parailel for integrarion of the

exuprr H_PAGE 54



Case 3:00-cv-01357-JM-POR Document 4 Filed 08/31/00 Page 66 of 117

5,532,670

9

tota) value of the puise train lasy the first pant thereof cut off
by switeh 101, The respective sensitivities of integrazars 29
and 31 help to differentiate berween z light shock thar in al3
probaility is non-threatening in narure and a heavier shock

that represents 2 potential intrusion (nto the vehicle. The 5

separate voltage comparators/output paise generaors 41 and
43 complete the differentiation and output a pulse 10 the
output indicator and driver that resuits in one or both alarms
Seing activated.

Ampiifier 19, referenced by voltage from the car battery,
will amplify all shocks received by the vehicle, Integrators
29 and 31 will ignare any signa} whose peak-to-pezk voltage
is equal to-or less than the amplifier refereace voltage.
Hence, very light shocks, although felt by mageet 13 and
coil 15, will 0ot produce a signal or signals sufficient to be

activated by voltage comparators/outpus pulse generarors 41 5

ard 43 1o latch the respective unit and produce a pulse to be
5eat on o output drive transistors 65 and 71,

Upon receipt of a light shock, above the reference level of
amplifier 19, the circuit will operate to activae voltage
Ccomparator 41, latch it, and produce a pulse that will activate
the wam-away alarm tigger output (aot shown) through
terminal 85. While this is going on, the circuit remaing fully
orepared to receive and process other shocks. Showld a
heavy shock be received while the wam-away alarm is

given, the security breached alarm wigger output, will be 2

iripped through terminal 87 and both alarms output will be
tripped to go off simultancously. In all cases, both alarm
trigger outputs are tripped go off when a severe shock is
received while only the wam-away alarm trigger output is
tripped when a lighter shock is received.

FIG. 3 shows an alternate embodiment of the invention,
By changing the timing of the fyll alarm pulse generaicr, o
say 5 tmes the normal 200 milliseconds, allows for a
coasidereble reduction in the quiput circuizy. This would

also reduce the installation tme of the sensor, With a 200 2

mullisecond warnaway output pulse and one second fill
ajarm pulse, these pulses can be ourpuned an the sarue wire
for applying 1o one such input of the alarm control module,

To achieve a longer duty cycle for a ful] intensity alarm,
full; alarm output pulse generator 43timing capacitor 63 is
changed to 3 tmes it's oormal value. The full dlarm ourput
pulse time is therefore increased by a factor of .

The outputs from cutput pulse generators 41 and 43 are
then applied to the common outpur indicating LED 69 and
ourput drive transistor €5, This is accomplished via autput
drive current limiting resistors 67 and 73 and analog bilar-
eral switches 127 and 129 connecting to 2 common conduc-
tor before reaching LED 69. Therefore the LED will indicate

warnaway output with a short 200 millisecond light output

pulse and full alarm cutput with a longer one second light
output pulse, The output transistor 65 will be conducting
applying & ground or near groupd potential to the collecior
for 200 milliseconds for warmaway and for one second for
full alarm.

This invention alse carrics the capability to drive the
venicle's elecronic security system's audible or visual
warning devices directly or indirectly by use of an exiernal
control relay. Since the wam-away ouiput pulses are short
{anproximately %o of a second) and could be enabled by the
vehicls's electronic security system, this would grealy
reduce the annoyance created by an alarm system's full
alarm. The output drivers have the capability to drive output
control circuns 25 long as 2 ground is appiied ta outpuc
centrol terminal 81, These output pulses would be fad
through output terminals 85 and 87 to directly ar indirectly
drive warning devices,
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Although this invetion is writieq in I=spect to a shock
seasor, jt is not limited to the same. The mpet o the
protecied vehicle could be sensed by any of e following
detectors: shock, mation, shock/motion, audio discrirnina.
tor, field disturbance, or other detectnr(s) with the proper
1nput sircuiery.

FIG. 5 represents 2 modification to the preferred embodi-
medt shown in FIG. I and shows the cutput of the $
millisecond timer 131 to invent the signal, by inventer 123,
and fesding the output sigral w two normally open, bilaieral
switches 100 and 102. The sigoal cioses switches 100 and
102 for the 5 millisecond period. This also keeps integrator
capacitors 35 and 39 shorted out for the § millisecond time
period, This represants another method of handling the
sigpal.

FIG. 6 represents 2 modification to the other prefarred
embodiment shown in FIG. 3 and also shows the output of
the 5 millisecond timer 131 (o invert the signal, by inverter
123, and feeding the output signal o two normally open,
bilateral switches 100 and 102. The signal closes switches
100 and 102 for the § millisecond period. This also keeps
integrator capacitors 35 and 39 shorted out for the 5 mijli-
second tme period. This represenis another method of
handling the signal.

Also tis unit is described as a 2-stage sensor, but the
invention is cot fimiled 1o 2 stages and may be empioyed
with three (3] or more swages. The output pulses may vary in
lengths such as 300 milliseconds for the “wamnaway” and
approximately one ful) second for the full alarm output This
will allow alarms with the capability to distinguish between
“wamaway” and full alamm using one inpul This will
eliminaie one drive transistor and one wirs,

While the invention bas been described by reference o 2
paricular embodiment thereol, Lhose skilled <o the art wiil
be able o make various modifications 10 the described
embadiment of the invenuon without depanting from the true
spirit and scope Lhereof, [t is intended that all combinations
of elements and steps which perform substantially the same
function in substantally the same way 1o achieve the same
results arz within the scope of this inveation.

What is claimed is:

1. A method of indicating a threat levei of an incoming
shock to an clectronically secured vehicle comprising the
steps of;

a) sensing 2 shock delivered 1o the vehicle;

b) generating a signal having strength propestional to the

intensity of said shock;

c) analyzing said signal to determine if * has a low,
generally non-threatening inwensity or a kigher, gener-
ally security-threatesing intensity; and

d) producing either a first puise, mpresencing that said
signal has only said low inteasity, or separately pro-
ducing said first pulse and a second puise, “cpresenting
that said signal has both said low inteasity and said
higher inensity,

2. The method of claim 1 whersin the step of generating
said signal includes toe step of generating an alterrating
current signal having an ampiitude proportiopal to said
intensity of said shock.

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

a} amplifying said signal to produce an amplified signal;

b) impressing said amplified signal simutaneausly o at
least two separate integrators of different sensitivity to
produce integrated signals; and
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c) activaring a pulse generator specific to each of said
integrated sigrals, if the associated imegrated signal
reachies 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 separaze integrators of different sensidvity to
produce integrated sigoals;

¢) impressing said intagrated signals simulaneously to at
least two separate comparators of differear sensitivity
to produce a first comparator signal, if said integrated
signals reach a first predetzrmined 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

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

S. The method of claim 1 wherein the step of znalyzing

said shock signal includes the steps of:

a) amplifying said signal to produce an amplified signal;

b) impressing said aroplified signal simultanesusly to at
least two separate integrators/comparators, each said
intzgrator/comparator having different sensitivity; and

c) activating a pulse generawr to produce said frst and
said second pulses specific to each signal integrated and
compared if that signal reaches an associated predeter-
mined level.

&. The method of claim 1 wherein said sten of analyzing

said signal includes the steps of.

a) amplifying said signal to produce an amplified signal;

b) impressing said ampiified signal simultaneously 1o at
least two separate integrators of differaat sensitivity, to
produce integrated amplified signals;

c) impressing said separate integrated, amplified signals
10 at least two signal comparators, one in series with
each said integrator having different sensitivity to pro-
vide a first comparator signal indicating said non-
threataning intensity signal or a second comparator
signal indicating said higher threatening intensily sig-
nal; and

d) achivaling a pulse generator specific 1o each said
comparator signal if said integrated, amplified signal
reaches an associated predetermined level.

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

8. The method of ciaim 1 wherein the sw2p of providing
either said first pulse or said second pulse includes sending
said pulses over a single conductor to an alarm control.

9. The methad of claim 1 including the additional siep of
ignoring any signal produced by nonphysical energy.

10. The method of claim § wherein 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 ampiifying and
rectifying the full wave of said signal so that said output
represents all values of said signal, is solely positive, and
reduces the differential in the positive and negative aspects
of said signal that are produced when a magner swings away
from an inductor coil before swinging oward said coil.

12. The method of claim 1 wherein said second pulse has
a pulse-width greater than 3 pulse-width of said frst puise.

15
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13. An electronic vehicle security system for indicating a
threar level of an incoming shock to an =iecmopically
secursd vehicle comprising:

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

b) means for generating a signal having strength propar-
tinzal to the infensity of said shock;

¢) means for analyzing said signal to determine if it has a
‘ow, generally non-threatening intensity or a higher,
generally secunty-threatening intensity; and

d) means for providing either a first pulse representing
thar said signal has only said low intensity or separately
providing said first and a second pulse, represcnting
that said signal has both said low intensity and said
bigher intensity signal,

14, The electronic vehicle security system of claim 13
firther ircluding means for ignoring the first few millisec-
onds of said signal produced by said shock sensor to
eliminate spurious, nonphysical 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 ta an alarm control.

16. The system of claim 13 wherein said means for
sensing a shock delivereg te said vehicle includes 2 perma-
nent magnel, having a magretic feld therzabout, suspeaded
in an elastic mount on said vehicle for vibrating in said
mount 0 response to said shock.

17, The sysiem of ctaim 16 further including an induction
coil fixedly mounted near said magnet for receiving a
vibrating magnetic field therein to produce an induced
altsroating current and voltage therzin.

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

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

a) a signal amplifier, having an output therein, [or receiv-
ing said induced aliernating current and voltage from
said induction coil and providing an amplified signal
thereof; and

b) first and second voliage integratars coanected to said
amplifier output, said first integrator having a high
sensitivity for responding to said non-threatening inten-
sity signa! and said second integrator having a lower
sensitivity for responding 1o said higher intensity sig-
nal, said integrators simultaneously receiving said
amplified signai 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 comparators/output-
pulse-generators, ane coonected to sach said voltage inte-
grator for comparicg integrated voltages produced from
each said integrator and providing said first pulse represent-
ing said low intensity sigoal from said high scositivity
integrator and providing both said first and said separate
secand pulse representing said low inteusity signal from said
high sensitivity integraor and said high intensity signal from
said low sensitivity integrator.

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

a) a signal amplifier, having an output therein, for receiv-
ing said induced altsmating curent and voltage from
said induction coil and providing an amplified signat
thereof, and

h} frst and second voltage comparators coanected to said
amplifier output, said first comparator having 2 high
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sensitivity for responding to said non-threatening inten-
sity signal and said second comparator having a iower
sensitivity for msponding to said higher inensity sig-
nal, said integrators simultanecusly recsiving said
amplified signal,

22, The system of claim 17 wherein 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 inducdon coil and providing an amplified signal
thereef, and

b) first and second voltage integrators and comparators
conaected to said amplifier output, said first integrator
and comparator baving a high sensitivity for respand-
ing to said noo-threatening imtensity signal and said
second integrator and comparator having & lower sen-
sitvity for respondiag to said higher intensity signal,
said integrators and comparators simultageously
receiving said amplified signal from said amplifier.

23, The alectronic vehicle security system of claim 13
further including means for ignoring any signal produced by
nonphysical energy.

24. The electronic vehicle securnity 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 thas a
pulse-width of said first puise.

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

a) amplifying a signa! produced by a shock sensor to

produce an amplified signal;

b) inpuning said amplified signal to a comparator and
comparing an output signal of said invertor/comparatar
against a known reference; and

c) outputting said amplified signal t an analog bilateral
switch through a capacitor so that the charging of said
capacitor will open said switch a few milliseconds to
delete the front end of said amplified signal and remove
it from further consideration,

27. The method of claim 26 wherein the step of ampli-
Fying said signal includes the additional steps of amplifying
and recifying a full wave of said signal so that said
amplified signal represents all values of said signal, is soiely
positive, and reduces the diffsrendal of the positive and
negative aspects of said signal that arc produced when a
magnet swings away from an jeductor coil before swinging
toward said cail.

28. A methed of indicating the threat level of an incoming
shock to an electronically secured vehicle ipcluding a mag-
net and an induction coil arranged as pan of a shock sensor
comprising the steps of:

a) sensiog a shock delivered (o the vehicle inciuding the
step of generating an aiternating cwrent signal having
amplitude propartionai to the intesity of said shock;

b) analyzing said sigmal to dewermine if it is of a low,
geoerally non-threatening intensity or a higher, gener-
ally security-threatening intensity, including the sieps
cf:

{) rectifying and amplifying said signal,

ii) impressing said recufied, amplified signal siroulta-
neously 1o at jeast two separate mtegrators of difer
enl sensitivity;

3
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iif} imprassing said separale integrated, amplified sig-
nals to at least two signal comparators of different
sensitivity, cne in series with each sard integrator;
and

iv) activating a pulse generator responsive Lo an sutput
of each signal comparator; and

c} providing either z first pulse representing a low inten-
sity signal, or separate first and second pulses repre-
senring said signal containing both low intensity and
higher intensity components,

29. The method of claim 28 including the additional siep
of igaoring the first few milliseconds of said signal to
eliminate spurious signals produced by random EMF energy
fields interacting with said shock sensor.

30. The method of claim 28 wherein the step of providing
cither said Erst pulse or said second pulse includes sending
said pulses over g single conductor (0 an alarm control.

31. The method of claim 28 including the additional step
of ignoring noophysical signals interacting with the shock
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 thart a puise-width of said first pulse.

34, An electronic vehicle sensor for indicating the threat
level of an incoming sheck (o an electronically secured
vehicle comprising:

2) means for semsing a stock delivered 1o a vehicle
including a permanent magnet, having a magnetic field
thereabout, stspended in an elastic mount on said
vehicle for vibrating in said mouat in response 10 said
shack;

b) means for generating a signal the srength of which is
proportional to the iotensity of said shock icluding an
induction coil fixedly mounted near said magnet for
receiving a vibrating magnetic feld therein to produce
a0 induced alternating current and voliage therein,

€) 2 capacitor thyough which said induced alternating
current angd voliage arc passed to remove direct current
and voltage therefrom;

d} means for analyzing said signal to determine if it is a
low, gecerally ron-threatening intensity or 2 higher,
generaily security-threatening inteasity including:

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

ii) a pair of voltage integrators connected (o an output
of said amplifier which produces an amplified signal,
one said integrator having a high.sensitivity for
responding to said amplified signal containing only
low intepsity components and the other said inegra-
tor having a lower sensitivity for responding 1o said
amplified signal contzining higher intensity compe-
fients, said integrators simultaneausly receiving said
amplified signal from said amplifier; and

e) means for producing either separale first and second
pulses representing said signal containing both said low
intensity and said higher intensity corapooent, or said
first pulse representing said low iatensity signal,
including a pair of voltage comparataryoulput pulse
generators, one connectad to each said voitage integra-
tor for comparing outputs produced from each said
integrator and producing said first pulse representing
said low imensiry signal from said high sensitivity
integrator and providing bath said first and said sepa-
rate secand puise from both said generatars represent-
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ing said low {ntensity signal from said high sensitivity
integrator and a high intensity signal from said low
sensitivity intagrator.
35. The method of claim 34 wherein said second pulse has
a pulse-width greater than a pulse-width of said first pulse.

36. A methed of blocking spurious signals produced in a
motor vehicle anti-theft system from interaction between
extranecus bursts of EMF or RF energy and a semsor
induction coil, comprising the steps of:

a) amplifying signals produced by a shock seasor inctud-
ing amplifying a full wave of said signal providing an
amplified signal and rectifying said amplified signal so
that said amplified signal represects all values of said
signal, is solely positive, and reduces the differential in
the positive and negative aspects of said signal that are
produced when a maguet swings away from an inductor
coil before swinging toward said coil;

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

¢) inputdog said amplified signal to a comparator and
comparing it against a known value.

Q
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37. The method of claim 36 wherein said predetermined
pericd of fime is zbout 5 milliseconds.

38. A method of blocking spurious signals produced by a
shock sensor in a motor vehicle anu-theft sysiem from
interaction hetween extranecus bursts of RF energy and a
sensor induction coil, comprising the steps of:

2) amplifying signals produced by a shock sensor to

produce an amplified signal; :

b) inputting said amplified signal 0 a comparator and

comparing it against a known reference;

{c} ignoring said sigral produced by said shock sensor for

a predetermined period of time to eliminate spurious,
nocphysical signals produced by random enecgy 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 includes outputting said signal to an analog
bitateral switch through a capacitor so thar the charging of
said capacitor will open said switch 2 few milliseconds to
delete the front end of said signal and remove it from further
consideration, g

40. The method of blocking spuricus signals produced by
a shock sensor in & motor vehicle anti-thaft system of claim
38 wherein said nonpiysical signal inciudes an EMF field.

x = £ = %
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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 applicatior is a condnuation-in-part (C-I-P) of
pateat spplicadon Ser. No. 08/433,819 filed May 4, 1995,
catitted “Method Of Indicating The Threat Level Of An
Incoming Shock To An Electronically Secured Yehicle and
Apparatus Therefor.,” now abandoned; which is a
continvation-in-part (C-I.P) of patent application Sec No.
08/112.940 filed Ang. 30, 1993, entitled “Method Of Indi-
cating The Threat Level Of An Incoming Shock To An
Hectronically Secured Vehicle and Apparatus Therefar,”
now [.S. Pat. No. 5.532.670; which is a continuatiop-in-part
(C-I-P) of patent application Ser. No. (7/886,871 filed May
22, 1992, entitled “Method Of Indicating The Threat Level
Of An Incoming Shock To An Electronically Secured
Vehicle and Apparatus Therefor.” now abandoned. This
patept application is also 2 contiouation-in-part {C-I.-P) of
patent application Ser. No. (7/945,667 filed Sep. 16, 1992,
entitled “Advanced Automotive Automation And Seccxty
System.” now U.S. Pat. No. 5,534,845 Aforementioned [J.S.
Pat Nos, 5,532,670 and 5,534,845 as well as applications
Ser Nos. 07/836,871 and 08/433,819 are hereby incorpo-
rated by referegce.

BACKGROUND OF THE INVENTION

1, Ficld of the Invention

This invention pertains to the field of electronic security
Systemns that detect unwanted intmusions into secured areas
and sound an avdible alarty in response thereto. More
particularly, the invention pertains to 8 method of differen.
tating between a high degres of intrusion or threat such as
a shock or a low intensity degree of {ntrusion or insubstantial
threat, received by the protected structure or object. and
executing an zpprogriate alarm as well as preventing
nonphysical, random energy ioputs from trpping the secu-
rity alarm.

2. Description of the Prior Art

Electronic sccurity systems have becn used for some
years and their popularity increases as the national crime
rate continues to climb. Mast such systems, especially those
used for protection of adtomobiles, include a controller, 2
serics of intrusion sehsars for datecting attempted intrusions
through doars, hood. and windows, an alarm for activation
upon receip of a signal ar signals from the scnsors indicat-
ing an attempted Unwanted entry into the vehicle, and a
power soarce, normally the vehicle battery, to power the
system and sound the alarm. Other components are often
included such as antorpatic resetting cirenits and shat-down
devices for use when the alarm needs to be deactivated
These systems may be original equipment on new vehicles
or rewrcfited on existing vehicles.

The security systems tnay be effected by 2 nonphysical
signals, or electrical surges commonplace in the agtomobile
cireujtry. The intended arming and disarming of an alarm
system (& wsually performed by sending 4 digitally coded
signal. by a hand-held transmitter operated by one or more
push buttons. In addition, other such systems may be amed
by mere passage of time following the driver's act of turning
off the engine and exiting the vehicle with the doors and
windows closed and after & short time interval such as thirty
{30) seconds. Thereafter the system may be disarmed by a
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hand-held trancmirer ar by a delay cireuit that activates the
alarm if the system is not disarmed by the dgver upon eatry
into the vehicle. The first type of arming is known as “active
arming™ while the |arter is knowa as “passive arming”,

Upca detection of an atternpted intrusion into the vehicle
by one of th2 sensars, the alarm is activated for a period of
time, for instance thirty (30) seconds ta one (1) minute, and
then, if the azlamm has not been disarmed by the remots
tapsmitter <& by the manipulagion of a “kll" switch.
mounted interior the vehicle, usually in a hidden apea
thexein, the alanm response termminates or times-out and the
security system is once again reset (o moniter the sansors
and triggers.

QOne form of such a seasor is called a “shock” sensor. The
shock sansar technology of this invention is discussed in
Applicant’ patent applicztion Sez. No. 08/112.940. However,
a number of other sensors may be employed within the alarm
system of this invention. This invention inclodes, but is not
limited to. the application of shock sensors, motion sensors,
field disturbance sensors, sound discriminators. ultrasenic
seusors, cument sensors and other sensors Which sense
distrbance ar threat applied to or about an arez and generate
an electrical signa] in response thereto. An incoming threat
to the protected area such a vehicle includes threats such as
physical impact, activity in ar about the vehicle. breach of
the vehicle electric systent. the sound of breaking glass, or
other activity results in the sensing of the activity and
generation of an electrical signal which is then interpretad
by the alarmn cotroller to generate an alarm fesponse.

Certain problems exist with conventiona] security sys-
tems that render their usage iess than desirable under cartain
circumstances. For example, a shopping cart inadvertently
bumped against the vehicie will ysually 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 Erustrated, and
thereafter not ectivating the alamm, or convincing the shop-
per or other car owners that such 2 loud. agnoying alazm is
not what they want in their vehicles,

In other situations, certain transicnt electric fields can
invade the circuitry of the alarm system and gencrate enough
of a signal to trip the alarm even in the absence of intrusion
to the secured area. When a warn signal is gaperated by the
alarm, it flashes the running lights which generates eiectrical
surges or ransients. These ransients may generate electrical
signals which may feed into the alarm circoitry where they
are amplified and trip full alarm. In other situations. such as
where a cellular telephone is used about the vehicle, the
initial surge of the wirtless transmission signal may be
sufficicat to generats an actnation level signal resulting in
the activation of the alarm. Stil further, in isolated cases.
sich as where a police car parks behind a protected area and
the officer “keys™ the microphone oa his radio. the surge
from his transmitter could interact with the anti-thaft system
induction coil and produce a false alamm.

Stll further, thers am instagees where a distuhance
continues unabated after the initial activation of the alarm
sequence. For ipstance. a vehicle parked pext to a train
station may recciva ap alarm input generated by a passing
train. The alarm will cormmence and terminate after running
its course, yet often the wain has not passed completely by
the vehicle. [n the prior art, the alann will sound again
because of the continuous input of energy Fom the train.
This can be of agnoyance to others in the area,

Crowded parking lots are prime areas for car theft. In
these cases. dissatisfaction with the anti-theft system roay

EXHIBIT _f_ PAGE 12



Case 3:00-cv-01357-JM-POR Document 4 Filed 08/31/00 Page 88 of 117

£.646.591

3

cause the owner to cease arming the systern thus rendering
the vehicle subject ta theft. This copdition, if ot camected,
may cause other vehicls owners to cease purchasing such
security systems for fear of annoying others and thexeby
undermine the desirability for and effectivepess of anti-theft
devices.

What is needed to circumvent the drawbacks herecofore
described js (1) a vehide security system capable of differ-
eptiation between a [ight, generally non-threatening intru-
sion event and & stronger, nsuaily security-threarening intru-
sion cvent to the vehicle and gutput a palse to the alarm
drcuit appropdate to the degree of intrusion about the
secured area, and (2) @ vehicle secomity system that will
discriminate between the non-threatening events and block
them or otherwise divert the signals they produce so that an
slarm is aot generated,

SUMMARY OF THE INVENTION

This inveption is a novel method of dealing with these
problems and discriminating between the degree of threat
from the incoming intrasion sensors, Far example, the alarm
system of this invention generates a mild audible chirp in the
event one lightly touches a protected vehicle while loading
groceries in a parking lot. Conversely, 2 full alarm response
is generated if the car is towed or a crow-bar applied to its
sxieriar. The jow intensity alamm is called 2 “wam-away”
and is of a serions, but far quister nature and will generaily
generate the proper message of alamm presence to the
intruder withowt engaging the full alame The person induc-
ing the threar is thereby quietly, but convincingly advisad by
prezecorded voice or a series of soft chirps of the limited
ietrusion he or she has caused, without activation of ear
picrcing audible alarm response. Further, the owner and
ather peopie are oot disturbed or embarrassed by a full alarm
response caused by an innocent individual,

In additiop. this invention includes the novel feature of
providing full wave rectification of the output signal from
the senscr and ignoring the first few milliseconds of the
signal produced. Additionally, the present invention requires
the signal to drop to its zero (J) level or reference voltage
before triggering warning alam. This allows aq alarm
condition to be registered only upon sensing acal intru-
sions on or about the protected area. as comparzd with
pon-physical intrusions generated by EMF or RF fields
about the protected arca. These features therefare eliminate
the spurious signals that are produced by nonphysical threat
condidons.

Maost security systerns involve only half-wave rectifica-
tion of the induced signal emanating from the seasor. [n the
event the sigoal geocrated by a sensor generates a signal
aving posiive and pegative compoteats the signal and in
the event there is only partial rectification of the signal. The
resulting rectified signal would be of unpanmratly low value
and not be an accurate reproduction or indication of the full
intensity or degree of the incoming threat to the protected
area. This practce is consistent with seasers employed to
wigger the alarm system. but is tnaceeptable 1o the preseat
invention which looks at the degree of the intrusion. Thus.
to determine the degree of the intrusion seased by 2 sensor,
the present invention analyzes the peak to peak valve of the
sensor signals to determine the rue degree of intrusion.

The method and apparams disclosed herein analyzes the
signal produced by various sensors having the capability of
gencrating an electric signal upon sensing 2a intrusion
event. Depending on the strength or value of the sensor
signal. a mild or low icteasity degrse of intrusion generates
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a pulse having a short pulse-width gescrating a warn-away
alarm that will awtomaricaity reset itself withour requiring
intervention by the vehicle owner. The same method and
apparamis is capable of generating a longer pulse-width
pulse which generates both 2 mild. warn-away alarm
response as well as a soronger. full alarm response.

‘When the low threar level, “warn-away” pulse is gener-
ated by the alarm system. the alarm system of this invention
contingss to monitor its sensors and is capable of immediats
activation of a full alarm upon seasing a high degree of
intusion as reported by coe or more of its sensars, even
while a warn-away alarm is being given. If two or more mild
shocks are reccived 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
on a sequeace lopger in time than seven {7) secomds, 2
second and repeated “warn-away” alarm will be produced
again

The prior art alaym systern have not yet appreciated these
features and condnue to generate repeated “warn-away” or
full alarms. In fact, in some cases the energy dispensed in the
*warn-away” alarrp is of sufficient magnituds 1o generate a
low-thrzat level input that triggers another “warp-away”
alarmy 0 that the system continues to cycle “wam-away”
alarns cach induced by the preceding alsrm

Furtker, this invention contains the unique property of
ignoring the first faw milliseconds of sigeal produced by a
sensor, A real threat condition usually lasts far longer than
the ignored duration and the epergy level of the residual
signal is sufficient to pass through an integrator to a com-
patator (0 determine the relative degree of the threat. The
signals produced by RF bursts, EMF burss and other
nog-threatening or nog-physical phenomeson typically do
not last beyond that period and stll cause a threat situation.
Accordingly, those signals produced by non-physical and/or
nog-threatening phenomenon will be disregarded and will
Dot cause the alarm systems to &nter into ag alarm condition.

Te overcome the problem of repeated sirens during peri-
ods of extended sensor inpat. such as in the train passing
example, or even whed a guck or other heavy vehicle passes
the parked car, means are provided to prevest repeated
alarms as long as the initial input remains within a given
intensiry for an exttnded time. For instance, as long 3s the
intensity leve] of the input signal remains rarher coastant
following cessarion of the full alarm sigoal, the circuit will
not process another sensor input until this signal disappears
and reappears again. This means that the prolonged mation
the train passicg nearby a protzcted vehicle, which generates
a sensor input, will not cause the alarm to sound again and
again. This feature also prevents continuows alarrg outputs in
thase cases where the sensar is in a state of a continuous
output. The state of continuous sepsor output may be
mechanical in paqre (the train example) or from electrical
disturbances.

In a second smbodiment of this invention. the circlit is
designed such that fewer wires need bz used to attach the
sensar to the alarm giving rise to 2 savings in material and
reduction in installation dme 20d training

The prior art has recognized some of these probiems,
however. to date there has bzen little success achieved in
solving them I the patent t¢ Hwang, (U.S. Pat No.
5.084.967) a “motion detectar” is allegedly connected to a
pair of signal amplifier circuits that, upon receipt of a loog
signai or 2 series of short pulses from the dezector. will
sonnd a “full” alazm whereas, upon receipt of a sharter paise
sigrals, will sound a “pre-enmy warning”, lesser in severity
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than the “full™ alarm. However, this patent discloses that the
“detector” is a time-dependent switch. Therefore the degres
of threat is determined by its durarion, not its physical
degree. The schematic of the Hwang device shows the ose
of components that are aranged as a switch to tare on and
off a rransistor to allow the detected signal pass on 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 accware assessment of the
degres of threat sensed by the sensar and reproduced into an
electrical signal and does not differentiate between “inten-
sities” of the physical and non-physical inputs. Mareover,
the output signai from the device of Hwang Pateat proceeds
directly to the siren. whereas the devics of the present
iaventiog interposes another device, the alarm control mod-
ule or alarm controller, that determines what level of alarm
is generated.

Accordingly, the main object of this invention is 2 method
and apparatns for use on about an electronjeally secured area
that responds differently to diffearent degrees of threat sensed
by the sensors aranged therein. Other objects of the inven-
ton include a method and apparatus that has at least two
levels of intensity determination, one for a low degree of
threat received by the vehicle to produce a pulse that may be
used to trigger a wamning of a songer alarm. should the
threat aot 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 wan-away
aodible alarm that may be repeatedly soanded to signify the
vehicle is under electronic security while not prodocing a
palse that may trigger the foudest alarm 50 as to minimize
the disturbance to those nearby in the event of 2 pon-
threatening disturbancs received by the vehicle; a method
and apparaus ‘hat maintains readiness to produce a pulse
that may be used o trigger an audible alarm even while a
warn-away alarm message is being used; a method and
apparanis for detecting a signal produced by a nos-physical
assault on the vchicle, such as by a burst of RF energy or
EMF cnexgy. 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
accarale analysis of the threat inducing the sensor signal: an
appararus which does oot continue to sound an alarm in the
event a generally constant and continaous disturbance such
as 3 moving train; an apparatus having the ability to com-
municate the level of threat in a pulsewidth of the senscr
output palse, therehy eliminating a dedicated wire connee-
tion for each alarm stage; an apparatus that may be retro-
fited into existing vehicles as well as included as original
equipment oo new vehicles; and, an apparatus that will
automatically rearm uponm the completion of a measursd
length of the warn-away or the full alarm; circuitry that can
be maintained in an integrated crcuit thereby providing
ecoperny of magufacture, improved reliability, space sav-
ings and less power consumption. These and ather objects of
the invention may be obtained by reading the following
specification along with the drawings that are appended
bersto. 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
invendon,

FIG. 2 is a flow diagram fllustrating the operation of the
apparatus generally depicted in FIG. 1.
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FIG. 3 is a schematic diagram of an alternate embodiruent
of the apparatus. showing less wiring needed to accomplish
the same functions as shown in FIG. 1;

FIG. 4 is a schematic diagram of an ajternar= embodirasnt
of the bilateral switch wiring shown in FIG. 1:

FIG. 5 is a schematic diagram of ag aiterpatz embodiment
of the bilateral swirch wiring shown in FIG. 3:

FIG. 6 is a top level schematic representation of an
alternate embodiment of this invention;

FIG. 7 is a top levei block diagram of CMOS Integrated
Circuit and its analog and digital sections;

FIG. 8 is an intermediats level block diagram of the
analog saction, showing the amplifier block and the integra-
tor blocks

FIG. 9 is a schematic/block diagram of the amplifier block
and its inverting/noninverting determination cirenitry;

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

FIG. 11 is a schematic diagram of the warnaway alarm
and full alarm switching capacitor integrators and their
associated drcuity;

FIG. 12 is aa intermediate level block diagram of digital
section. shawing its major blocks therein;

FIG. 13 is a schematic of outpur timer biock having six
timer blocks. dmer clack divider block and the associated
circuitry required to support the timing of the IC;

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

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

DESCRIPTION OF THE PREFERRED
EMEBODIMENT

The ncvel method of this invention for indicating the
threat level of an incoming threat to an eleczronically
secured structmre, such as a vehicle comprises. the steps of
scosing a threat delivered to ag area, generating an clectric
signal the strength of which is proportional to the intensity
of the threat, ignaring the first portion of the signal 50 as to
remove from further consideration those disturbances that
are nog-physical or non-threatening, analyzing the remain-
ing signal to determine if it is of a low. gezerally non-
threatening istensity or of a higher, generaily security-
threatening intensity, and producing either a first pulse that
tTiggers a low intensity “warn-away” alarm. or scparate first
and second pulses, representing a signal containing both the
low intensity and bigher intensity componcats. that trigger
both 2 low and a high intensity alzrms. The step of gener-
ating an electric signal inclides generating an altermating
current signal whose amplitude and period is proportional to
the intensity of the physical shack FIG. 1 shows the
apparatus of this invention.

In FIG. 1 the solid lines between components refer to
cotductors and will not be individually numbered except
where necessary. Where conductars cross and the infersec-
tion is marked with a dot or period. it is a joncton; where
one copd:ctor crosses ancther and the intersection has no
dot or period. there is no junction. As shown in FIG. 1. an
input voltage, geaerally in the range of from about six to
about eighteen volts d.c. is ioputted from a banery {not
shown), such as a car battery or other source of direct
curreat, to an input terminal 1, The corrent is reguiated by
areverse flow protection diode 3. a surge limiting resistor 5,
an over-voltags protection Zzener diode 7 and a filter capaci-
tor 9 to produce a steady flow of direct current. The ground
return enters at iput terminal 11.
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The sensors employcd by the present invention are ipter-
changeable. Different sensors are employed for different
functions within the alarm system and their selection
depends in large by the antcipated emvironment within
which the user expects to keep the protectzd property. Some
of the more common semsors are shock semsars, motion
sepsors, field distorbance sensors. sound discriminators,
ultrasonic scosars and currsat sensors. The shock sensars
known in the art are mechanjeal, reccury movement., mag-
netic indnetion, and piczo types. Applicant’ patent applica-
ton Ser. No. 08/112.940 disclesed Applicant’s preferred
embodiment of the shock sensor.

Mechanical shock sensors use a weighted cone at the end
of 2 sprng which makes ¢lectrical contact with a fixed
pointer upon an impact, creating an output pulse.

Mercory 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 designs an impact
results in the mercury remaining in a fixed position, while
everything else moves about with the impacted vehicle.

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

The piczo shock sensar uses a weighted piezo seasar, A
mechanical resonance of approximarely seventy (70) hertz is
created by adding mass to the piezo sensor. This aids in the
detection of impacts to the vehicle. Similarly, the weight
remains fixed while the balancs of the piczo sensor moves
about with the impact to the vehicle.

Anather type of sensor employable by this invention is a
motino sensor. Motion sensors sense very slow movements
of the vehicie. These movements could be caused by
jacking, lifing, moving, ar any other type of slow movement
of the protected object. These movements may be sensed by
several methods such as a weighted pendulum with
mechanical ar electronic contact, meraury movement switch
or mechagcal/clecromic movement sensing devices, or any
other slow movement sensing system

Another type of sensor employable by this iovention
includes a field disturbance senscr. Field disturbance sensors
sense motios of objects such as the human body in a
mierowave radio frequency field in or about the protectad
area. The presence of the moving object disturbs the micro-
wave field and creates a distrbeace therefn. This esults in
achange of the sensor output signal. This dismrbanes is both
reflective and absorptive in that all objects absorb and reflect
RF energy. Amultickanne! sensor generates an output signal
proporticnal to igtensity of the detected disturbance. A
singie channe] sensor only generates a sigoal if the present
threshold is excseded. Additopally, a pulsed microwave
signal-could be generated to look for time of signal renarn.
This. however, requires a reore complex senser and circuit
thao the above field disarbance sensar.

Another type of sensor employable by this invention
includes a sound discriminator. Sound discriminator senses
a high frequency sound disturbance in or ear the protected
area and is normally used to sense the breaking of glass
and/or metal to metal sounds. The sensar normally uses an
elecric condenser microphone to sense the sound and con-
vert it 10 an AC signal This AC signal is amplified and
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processed through a high pass and/or band pass filter(s). The
signal is then detected and corupared to presst thresholds, An
ourpur pulse indicative of the inteasity of the distrbance is
then generated and output

Ancther type of sensor employable by this invention
includes ap ultrasonic sensor. An ultrasonic sensor can wark
on the same prisciple as the field disturbance sepsor
(doppler fraquency shift), bat uses an witrasonic sound field
instead of an RF enargy field. In a second embodimsant. the
sensor nses an tltrasonie sound generatar (fransmitter) to sel
up a field of sound waves nsually at forty (40) kloherz, An
uitrasopic sensor (receiver) then detects any disturbaace.
This signal is then amplified and detected generating an
outpat pulse or pulses accarding to the level of disturbance,
In a third embodiment. the ultrasonie sound coutd be pubsed
to measure the movement of and distance to the object
creanng a disturbance.

Another type of sensor employable by this invention
includes a cumrent sensor. Cumrent sensars sense the change
in bamrery voitage caused by the activation of devices which
in omn producss a current foad. There are at least two
different types of cument sepsars. Ope rype semses only
small changss in voltage created by any load being tarned
on. while the second type detects a sudden large chacge in
valtage. such as a surge created by incandescent lights being
tumned on The first type of sensar is simpler and easier to
manafacture, while the incandescent light sensor does not
require an extemal input to disable the cirenit when the
vehicle automatic electrical cooling fans turn on. The current
sensor is usually employed to sense the under hood, trugk,
and/or dome lights turmng on when an unanthorized entry is
made.

Each and every sensar heretofore mentoned senses a
particular type of intrusion and preduces an electrical signal
propardoral to the degree of threat sensed Other types and
kinds of sensors capable of sensing particular conditions and
providing an electrical signal in response thereto are pot
mentioned. but are contemplated within the scope of this
invention. The above meationed sensors will be collectively
referred to as sensor means 12.

The swep of analyzing the signal to determine if it is of a
low or high intensity includes the first step of passing the
signal through a switching capacitor amplifier 19 te provide
full wave rectification, i.e., the oegative portons of the
signal are couverted to positive portions. Accardingly, the
output of ampilifier 19 is always positive and will give an
approximately squal output regardless of the polarity of
seosor means 12 signal. This overcomes the shorteomings of
2 sensor having a signal operating in the positive and
negative region (o respect to the system ground. This allows
the eatre dynamic raoge of the signal to be offsat/recrified
10 a positive voltage. The gain of amplifier 19 is fixed &t a
predetzomined valoe. A poteatiometer 23 is used to adjust
the level of the input from seasar roeans 12.

A pormally closed. asalog. bilatersl switch 101 is pro-
vided and connected between amplifier 19 and an inverting
comparatar 111. In other embodiments of the invention
comparator 111 is not mverting. It is opened for a predeter-
mined amount of time such as 2 few. L.e., 3. milliseconds at
the baginning of cach pulse string, as will be hercinafter
more fully set farth, in order to cut off, delete or disregard
the first portion of the signal output from amplifier 19. This
cut off is employed to prevent extraneous. non-physical
energy surges. sach as RF and/or EMF flelds, a5 hersinbe-
fore described, from tripping the alarm

Another significant fearure of the present invention pro-
vides for removal from consideration of signals which da
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not disappear and later reappear. The sigoals which do not
disappear and later reappear are disregarded by this device
to prevent continuous alarm owputs which are a nuisance,
This is particalarty heipful where the alarm system is
operating in an area having exposure to pheaomenon of
prolotged duration such as a freight train passing neartry the
alarm systemn. As the train passes. it generates a vibration
which ikely has an intensity sufficient to generate an alarm.
In practice, this type of disturbancs is not well received by
alarm systems because the alarm systern will generate an
alarm which czases after a predetermined fme and which is
regenerated again and agmin as long as the disturbance
continuzs about the area. This provides for much frustration
to the owner of the alarm system and the peopie tearby,
thereby reducing its effectiveness. To overcome this
problem. the alamm of the present invention monitors the
signal causing the alarm. In the event this signal/disturbance
cootinues to be present at 2 generally constant intensity for
a time greater then the duration of the alarm response, the
sscond and subsequent alarm responses are oot generated
until such dme as the signal generated by the disturbance
disappears and then reappears again In practice this pro-
vides far ome cycle of alarm response if the alarm system
detects a dismrbapes such as & moving train, The alarm
response will not be repeated over and over again uatl such
time as the distarbance caused by the train disappears and
then later reappears.

Switch 101 is nominally in a closed position and is held
closed by the power supply voltage less voltage drop

through resistor 119. Shotting off or opening of switch 101 4,

is accomplished by use of an inverting comparatar 111 and
its associated circuitry. Resistars 165 and 107 establish a
refercoce voltage for comparator 111, Resistor 103 and
capacitar 109 filker out high frequency transients on the
input to comparator 111. In the event a coptinuous high
frequency sigoal is present at the input of sensor means 12
ar at the output of amplifier 19. the high frequency filter 103
and 109 could lead to a cortinruous, low DC signal ontput at
the onrpurt of comparator 111, This inbibits clockiog of D
fip-fiop 128 which in turn opens switches 127 and 129 uctil
the cutput of comparator 111 changes state and produces 2
clock signal at the clock input of D flip-flop 125.

As a signal inputted to comparatar 111 goes high. the
output of comparator 111 gocs low and is coupled through
a dicde 113 and a capacitor 115 to switch 101. Therefore the
source voltage far keeping switch 101 in its closed position
is shorted for a predetermined duration of time through
capacitor 115, which providas for opening of switch 101 for
that duration of time. By adjusting the cipacitance of
capacitor 115. 2 delay, such as 5 millissconds is required to
charge capacitor 115 in order to toen bilatera) switch 101
back on. Resistor 117 is provided as the discharge resistor
for capacitar 115 and its value is chosen so that capacitor 115
will not discharge for several hundred milliseconds s¢ as not
to interrupt the signal pulse string. The discharge time of
capacitar 115 is such that only the first few milliseconds of
any pulse string is allowed to be coupled through capacitar
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 amplified signal simultaneously to
two separate and independeant voltage integrators, 29 and 31.
showz within dotted line perimeters, that are connected in
paralle] to the output of amplifier 19, Integrator 29 com-
prises a resistar 33 and a capaditor 35 while integratar 31
comprises a resistor 37 aad a capacitor 39. The rado of ¢
sensitivity of integrators 29 and 31 is adjusted. by varying
the resistance of resistors 33 and 37 and varying the capaci-
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tance of capacitors 35 and 39 to the order of approximately
5:1 so that integrator 29 is approximately five times as
sensitive as integraror 31, This ratio can be varied outside of
5:1 under certain circumstances such as where the vehicle is
unusually large.

The next step is 1o send the output of integrators 29 and
31to a pair of separate voltage comparators/pulse generators
41 and 43 that are equally referenced from input terminai 1.
The reference far voitage comparator 41 is established by
resistors 45 and 47 and a diode 49 while the reference for
voltage comparaior 43 is estblished by resistors 51 apd 53
apd 2 diode 55. Another pair of diodes 57 and 59 arc used
to latch the respective voltage comparators 41 avd 43 when
their respective input signals exceed the comparator refer-
ence voltages,

The zext step in this novel method is for the pulse
generator partion of comparatarygenerators 41 and 43 to
output either & first pulse from generater 41 representing a
low intensity signai or separate first and second pulses from
both generators 41 and 43 representing a signal containing
a low intensity and a high intensity component This is
perfarmed when voltage comparatar 41 or 43 is latched
through cither diode 57 or diode 59 whee the incoming
signal from integrators 29 or 31 exceeds the reference
voltage thereto. Once larched, the respective comparator
produces an output pulse timed by resistor 45 and capacitar
61 with respect to comparatorfpulse generator 41 or by
resistor 51 and a capacitor 63 with respect to comparator/
pulse generator 43 to one of two drive trapsistars 65 and 71.

Output drive transistor 65 receives the output pulse from
voltage comparatee/pulse generator 41 through a resistor 67
and an indicating light emiiting diode 69 for the duration of
the pulse from generator 41, The other output drive wansis-
tor 71 receives the owput pulse from voltage comparator/
pulse generator 43 through a resister 73 and an indicating
light emitting diede 75 for the duration of the palse from
generatar 43, Resisters 77 and 79 arc cumrent limiting
resistors employed to protect transistors 65 and 71 respec-
tively. The ourputs are enabled by a ground placed on
terminal 81 through a diode 83. The outputs are fed respec-
tively to werminal 85 to connect to 4 warp-away alarm circuit
(not shown), and to terminal 87, to connect to the full alert
alarm circuit (pot shown). The output pulse for the warn-
away alarm. from werminai 85, may be set at one length, such
as 200 milliseconds, and the output pulse for the full alarmn
from termina] 87 may be set at a differcnt length, such as
approximately 1 full second.

The negative voltage. S millisecond pulse fram compara-
tor 111 is inverted by inverter 123, This provides 1 logic one
pulse which resers and holds in reset for the 5 millisccond
period (determined by capacitor 115) the "D flip-flop” 125,
This achieves the functon of discarding from consideration
a continucus signal having a frequency such that this signal
represents a DC signal at input of comparator 111, Thus. this
signal will eliminate any clock activity to D flip-flop 125
until such signal disappears and again reappears. The “Q”
output of 125 is connected to the inputs of “AND GATES”
151 and 165. causes the outputs of 151 and 165 to go low,
The low sigoals ar the outputs of 151 apd 165 gpens
pommaily closed analog bilateral switches 127 and 129. This
prevents any curput from pulse generators 41 and 43 being
coupled to outpat transistars 65 and 71.

After the end of the § millisecond reset pulse. the “Q”
output at flip-flop 125 s set high by a clock signal oreated
by comparator 111. This clock pulse is inverted by inverter
121 to present the proper input to the 128 clock input The
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sensor outputs 85 and 87 are now enabled for the diration
of the cutput pulse(s) created by pulse generators 41 and 43,

As mentioned before, this inventon provides for the
embodiment where the alarm will not be continuously
triggered by a rz{atively constant treat signal which persists
without interruption. One application for this featurs is an
armed alanm system which is riggered by a frain, Ordigary
alarm systems continue to sound iss warning for the duration
of the threat signal. The alaom system of the present inves-
tion provides for a single cycle of alarm and does oot sound
the alarm again uatil the threat signal disappears and again
reappears. Therefore in the example of the passing train the
alarm would sound for one cyele, such as 2.5 seconds for the
warh-away and 30 seconds or a minote for a full alarm. and
as long as the train threat doss raot disappear (ic. the trajn
passed) and again reappear (i.c. another train appears) the
system of the present invention will got sound the alarrg
again. The following circuit provides this function.

Qutpat 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 gatz 173.
When agy input of an AND gate goes low, its omput 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
§55/556 timers by coupling capacitors 141 and 155 respec-
tively. Resistors 139 apd 153 are pull-up resistars on the
trigger input of their respective timers, Resistor 145 and
capacitor 149 control the time that the “warz-away™ output
is disahled. Resistor 159 and capacitor 163 control the tme
that the “alarm” cutput is disablad When the timers are
triggersd/reset, the timing capacitors 149 and 163 are
discharged, the outputs go high, and the timirg cycle is
started. The cutputs will go low at the end of the timing
cycle,

The high cutput from warg-away bypass tmer 143 is
inverted by inventer 147 and applied to AND gate 151, The
low at the input of 151 causcs the output of 151 to go low
opening bilateral switch 127, This intenuipts any ougut from
4] and disables the warn-away oawput drive to output
transistor 65, All warn-away outputs are therefore disabied
agytime that warn-away bypass timer 143 is running. All
repetitive triggers that ocour inside the timing witdow are
bypassed (disabled) on the wam-away output until the
warn-away bypass timer expires (approximately % second).
While the timer is running, if the ontput at 41 goes low
(eatput pulse expires), the timing capacitor is discharged,
and the timer is restarted with a full charging cycle duration
10 1D, .

Full slann bypass traer 157. upon recaiving a negative
pulse from the trailing edge of the output pulse from 43 via
AND gats 173, warks identical to the wam-away bypass
timer 143. The high output frot 157 is inverted by inverter
161 and applied to AND gates 151 and 165, The low at the
inputs of 151 and 165 causes the outpurs of 151 and 165 to
go low, This low output in turn is applied to the control input
of bilatera] switches 127 and 129, Both output drives are
interrupted. disabling both outputs (warn-awsy and full
alarm) for the duration of the full alarrn output bypass timer
157 (several seconds).

The full alarm bypass timer 157 is also used 4% 2 power
up reset timer. At power on capacitor 171 is fuily discharged,
applying a low at the input of AND gate 173. Capaciter 171
is slowly charged bias resistor 169 removing the low input
from AND gate 173, The output of 173 is low during this
charging period triggering foll alarm bypass timer 157
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Thercfore. at power up. both outputs are disabled for several
seconds until timer 157 times out.

FIG. 2 shows the flow of the indoced signal and produced
pulse through the circuit of FIG. L The sensor of senscr
means 12 generates a signal the strength of which is pro-
portional to the intensity or degree of the threat. Amplifier 19
pravides full wave rectification and amplification of the
signal for presentment through switch 101 to integratars 29
and 31 in parallel for integration of the total vaiue of the
pulse train less the first part thereof cut off by switch 101,
The respective sensitivities of integrators 29 and 31 help to
differenciate between a lower degree of threat which is Likely
non-threatening in namre and a higher degres of threat that
represents a potential intrusion inta the vehicle. The separate
voltage comparatarsfontpur puisc geserators 41 and 43
complete the differentiation and output a pulse to the output
indicator and driver that results in one or both alarms being
activated

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

Upon receipt of a low depree threat sigmal, abova the
reference level of amplifier 19, the circuit will operate to
activate voltage comparator 41, latch it, and produce 2 pulse
that will activate the warn-away alarm trigger output (ot
shown) through terminal 85. While this is going op. the
cirenit remains fully prepared to receive and process other
signals from the sensor means 12, In the event a high degree
of threat is sensed by sensor means 12 while the warn-away
alarm is given, the securiry hreached alarm trigger output,
will be tripped through terminal 87 and both alarm outputs
will be tripped or triggered simutltanecusly. In all cases. both
alarm trigger outputs are triggered when a high degree of
threat is received, unless at the titpe of the tme of threat
input. warn-away output is disabled by the bypass timer 143,
while only the warp-away alarm tgger output is tripped in
response fo a low degres of threat.

This inventon also camies 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 reiay. Since the warn-away output pulses ars short
{approximately 200 milliseconds) and could be snabled by
the vehicle's electronic securicy systsm. this greatly reduces
the apnoysence created by an alarm system's full alarm. The
cutput drivers have the capability to drive output control
circnits as long as a ground is applied to output contrel
taminal 81. These output pulses are fed throngh output
terminals 85 and 87 to directly ar indirectly drive waming
devicas.

FIG. 3 shows ag alternate embodiment of the iavention.
Changirg the timing of the full alarm pulse generator 43 to
arange greater thea the warn-away 200 milliseconds allows
for a considerable reduction in the output circuitry. This also
reduces the installation time of the present invention. With
a 200 millisccond warg-away output pulse and one second
full alarm pulse. these pulses can be outputted or multi-
plexed on the same wire for applying to one such igput of the
alarm control module. In the same example full alarm output
pulse geacrator 43/timing capacitor 63 is changed to 5 times
its normal vaite. The full alarm output pulse time is thee-
fore ipcreased by a factor of 3.

_
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The outputs from output pulse generators 41 and 43 are
then applied to the common ootput indicating LED 69 and
output dove transistor €5. This is accomplished throngh
output drive current limiting resistors 67 and 73 and analog
bilateral switches 127 and 129 connecting to a common
conducter before reaching LED 69. Therefore the LED will
indicate warn-away ouTput with a short 200 millisecond light
output pulse and full alarm outpue with a longer one second
light output puise. The output transistor 65 will be
conducting, applying 2 groued or gear ground potential to
the collector for 200 milliseconds for 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 output of the §
willisecond timer 131 iovertng the signal, by inverter 123,
and feeding the outpat signal to two normally open. bilateral
switches 100 and 102. The signal closes switches 100 and
102 for the 5 millisecond period This keeps integrator
capacitars 35 and 39 shorted out for the 5 millisscond time
pegiod. This represents another method of handling the
sigoal, ‘

FIG. § represents a medification 1o the prefermed embodi-
ment shown in FIG. 3 apd also shows the cutput of the 5
millisecond timer 131 to invert the signal by iaverter 123,
and fesding the outpur signal to two nezmally open, bilateral
switches 100 and 102. The signal closes switches 100 and
102 for the § millisscond period. This also kaeps integrater
capacitors 35 and 39 sharted out for the 5 millisecond time
period This represeats another method of bandling the
signal

FIG. 6 a schematic repeesentation of an alterpate embodi-
ment of the of this ipvantion. It is a schematic of a dual stage
sansor that uses a castom CMOS integrated circuit {IC).
FIGS. 7 through 15 ace block diagrams and schematics of
this enstom CMOS integrated circuit The schematic in FIG.
6 is the schematic of sensor means 12 being represented by
a shoek seasor 12 Although this embodiment is hereafter
described employing a shock semsar. any sensor could
integrate this device.

With the custom IC, there is substantial redaction in the
number of parts required to build the product and subse-
queatly the economic cost of the device. The part reduction
is evident by the comparison of the part count in the discrem
component embodiment of FIG. 5 and the device of the
present embodiment shown in FIG. 6. The redaction in
component count and their associated cost of assembly.
allows for & significapt reduction in the cost of the complets
sensor umit

A pomipal plus 12.6 volts DC power source enters the
sensor at terminal 1 and returns through terrninal 11
{common). The currest from this power sourcs is limited by
current limiting and filtering resistor 5. Capacitor 9 aleng
with resistar 5 filters the transieats in the power source. The
voitage is then regulated down to 5 volts by resistor 6. zener
diode 7. and transistor 8. Transistor 8, zener diode 7. and
resister § regulation method was chosen to reduce current in
the sensor or to reduce the cost.

Semscr 12 supphies aa alternating current (AC) voltage
output indicative of the sensed input to the sepsor (sound.
vitration. shock. movement (field disnwbance ar ultrasonic
sensac). rmoton, ar other input). Seasitivity of the complets
sensor is adjusted with potentiornéter 23 by adjusting the
propordonate input voltage going to IC 201, IC 201 is a
CMOS device limiting the frequency input capability of the
integrared circuit This Limits the froquency of the RF energy
that caa eoter IC 201 through its input circuitry. Capacitor 24
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filters low frequency RF energy that may be detzcied by any
of IC 201 input circuitry; therefore, IC 201 eliminates the
requirement for having the signal appear. disappear, and
then reappear before the sensor will acmats the output
Therefore IC 201 does ot inclnde circaitry of the other
embodiment which eliminates the DC signal resulting from
RF energy feeding into the device,

Resistor 3 establishes a 10 KH2 nominal operaring
frequency of the clock of IC 201. Althoagh IC 201 operates
at § velts and the maximum operating voltage is 7 volis, the
output is protected to 17 volts by stacking the output
mansistars (not shown) allowing IC 201 to operaze in a 12
volt system. Terminal 87 provides a connection for a nega-
tive output while triggered on the full alarm output and
capacitor 78 provides protection to IC 201 from high voltage
transieats such as static clectricity, LED 69 provides a visual
signal of device triggering. In the preferred embodiment it is
coagized fx two seconds. LED 69 will flash at o § Hertz
rate during & wamaway trigger and is constamiy on during
the full alarm trigger. The foll alarm cutput signal is negative
and the warnaway owput is positive. This provides for
warnaway output to drive output transistor &5 (required for
driving a refay) through base current limiting resistor 67.
Transistar 65 then supplics a pegative pulse during the
warnaway odtput to ouipat terminal 85, In the preferred
embodiment the output pulse is approximately 200 milli-
seconds for warnaway output and approximately 1.2 sec-
onds for a full alarm output IC 201 provides both positive
and negative voltage outputs to the cutput terminals as they
are required for the application. Apother versiop of this
seosor 12 uses two negative cutputs from IC 201 to drive
alarm inputs directly. The positive outpat is ased to drive a
transistor, 50 that the alarm systam can chirp a sirea using 2
relay, with the 200 millisecond warnaway output

FIG. 7 is a top level block diagram of 1C 201 showing its
major blocks, digital block 401. analog block 301 and its
connection pads. The IC of the preferred embodiment
employs cight pins. The logical configuration of this IC has
11 outputs however. Therefore only eight of the eleven pins
are brought cut in any one configuration. AVSS, the analog
ground. 1s always terminatad to VSS, IC 201 ground termi-
nal and its cutput is not brought out. As stated above. bath
the foll alarm cutput and the warnaway output have positive
and negative pads (pad is an cutput terminal oa the IC chip
intemal to IC 201), that can be terminated according the
requirements of the application. Only one of the full alarm
and one of the warnaway alarm outputs are brought out of
IC 201,

FIG. 8 is an intermediate level block diagram of azalog
block 301 showing the major blocks of the analog section of
the IC 201, amplifier biock 303 and integrator block 305.
The basic inputs are shown on the left side and the outpats
are shown on the right side of the block diagram. PH1
through PH2B outputs, from the clock of IC 201. ddve all
the functions of IC 201. VBIAS is a bias for the CMOS
attalog cirewdty of IC 201 PORB is a power oo reset (bar
cr 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 1o inifiate the
DISINTEG signal. WARNTR is the warnaway wigger out-
put of the warnaway integrator that is used o wigger the
timed warnaway onotput of IC 201. ALARMTR is the full
alarm tigger output of the full alarm integrator that is used
to trigger the timed full alarm outpur of IC 201.

FIG. § is 2 schematic/block diagram of amplifier block
303 showing amplifier 307 block. inverdng/nonioverting
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determination circuitry and voltage reference circuitry. The
inverting/nominverting circuitry provides outputs to effec-
tively rectify the input signal before it is input to the
amplifiers. Amplifier 307 block is described in FIG. 14
VREF is esublished by 2 valtage divider mads up by 190K
ohm resistor 315, 5K ohm resistor 317, and 5K ohm resistor
319. VREF is stabilized by 5 picofarad capacitor 313 and
rmicropower amplifier 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 uses
VREF as a reference voltage. Amplifier 309 is an inverting
switching capacitor amplifier with a gain of 40 that uses
clock signals PH1 through PH2R to control the switching of
the amplifier signals. A similar amplifier is described balow
during the disclosure of FIG. 10, The cutput of amplifiar 309
is then input to comparator 311, which is referenced to
VREF the sams as amplifier 309. Therefore any movement
of the IC input signal (sensar output sigpal) away from its
2ero refereace will canse the oumtput of comparator 311 to go
to full outpur polarity of the signal This is then input to the
“D" ioput of “D-flip-flop™ 323, One of the clock signals.,
PH1B, is used to clock this to cutpat “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 fow signal is inverted by invertsr
325 and used as the NONINV control signal,

FHG. 10 is a schematic of amplifier 307 block. It is a pair
of switching capacitar amplifiers with a total gain of 1600.
Duing phase 1 of the clock (PHI and PHIB), analog
bilateral switch 335 is open and analog bilateral switches
337, M1, and 349 are closed effectively sharting owt both
amplifiers 345 and 353, and coupling the signal to the input
of the amplifier inpat capacitor 339 through analog bilateral
switch 331, if the signal is aot inverted {AVSS (ground) is
connected), or analog bilateral switch 333 if the sigoal is
inverted (VIN (input signal) is conmected). This placzs
ground at the input and outpu? terminals of both amplifiers
345 and 353. if the input is pot inverted. or the level of the
signal if the input is inverted. The input signal is very small
in amplitnde. therefore there is not a significant difference at
the output of the second amplifier 353 with cither ground or
the signal connected

During phase 2 of the clock (PH2 and PH2B), analog
bilateral switch 335 is closed and analog bilateral switches
337. 341, and 349 are open. This coanects VIN (inpat signat)
to the input of the amplifiers if the signal is not inverted or
connects AVSS (ground) if the signal is inverted. This
impresses a positive voitage equal to the input signal across
input capacitar 339 (20 picofarads) in either case. If the
signal is negative it is inverted by first applying the input
signal to amplifiers 345 and 353 while they are shorted and
then applying ground to input when 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 0.5 picofarad capacitor 343 1o
equalize the input voltage acress 20 picofarad capacitor 339.
The same is true of amplifier 353 and 20 picafarad capacitar
347 ang 0.5 picofarad capacitor 351, Amplifiers 345 and 353
are buffered CMOS micropower amplifiers which are known
in the art. Capaciter 354 is a § picofarad filter capacitor on
the 125 miliivolt refereace input to amplifiers 345 and 353,

FIG. 11 is a schematic of the warnaway and alam
switching capacitor integrators and their associated cireuitry,
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If the amplifier cutput signal (AMPOUT) has a fast coough
rise ume and {s of sufficient amplifude to trigger the disable
integratar conwol circuiny {clock a *D-flipflap”), it will

geoerate 2 5 millisecond integrator disable control signal

(DISINTEG). This signal will mrn on analog bilataral
switches 371 and 377, shorting to ground both the warnaway
and full ajarm integrator czpacitors far § milliseconds. This
will eliminate the first five milliseconds of any high ampli-
tude fast rise time signal. such as one that would be created
by the inrush cumrent in a wire going to an incandescent lamp
if the wire is near the inductor of an electromagnetic shock
sensor. Afur five miliseconds, the input is allowed to go to
the integrator for integration.

Duzing phase 1 (PHLPHIB) of the clock input capacitor
363 (0.5 picofarad) of the warnaway integratar is shorted to
AVSS (ground) on both ends by analog bilateral switches
355 and 367. Also during phase 1 (PHL/PHIB) of the clock
inpar capacitor 365 (0.5 picofarad) of the full alarm inte-
gratar is shorted to AVSS (ground) en bath ends by analog
bilateral switches 359 and 373. During phase 2 (PH2/PH2B)
of the clock, integratar input capacitor 363 is conpected to
the AMPOUT input signal on one end by analog bilateral
switch 357 and to warnaway integrator 381 and its associ-
ated integration timing control capacitor 379 (10 picofarads)
on the other ¢ad by analog bilateral switch 369.
Additionally, during phase 2 (PHLFH2B)} of the clock
integrater input capacitar 365 is connected to the AMPQUT
inpat 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 dammps (20 full clack cycles (2 milliseconds)) of input
capacitor 363 into integrator capacitor 379 to equal the
average level of the average input signal level. Full alarm
integrator 385 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 average input signal level.
Voltage divider 387 is composed of two equal size CMOS
transistors jo series, therefare the output of the divider is
equal t¢ one half of the VDD voltage of the IC. If VDD is
5 voits, then the reference for comparators 389 and 391 is
2.5 volts, Therefare with an average amplifier output signal
level of 2.5 volts into the integrators, it would take 2
milliseconds for warnaway comparator 389 to genarate a
warnaway trigger output and 20 milliseconds for full alarm
comparatar 391 to generats a full alarm trigger output This
is in addition to the 5 milliseconds of integrator hold off, if
the rise time of the input signal is fast enough and high
encugh to wigger the disable integrator control signal

FIG. 12 is an intermediate leve] block diagram of digital
block 401 showing the major blocks of the digital section of
the IC, output timer block 403, disable integrator block 405,
clock puise phase circuitry 407, test select 409, RC oscillator
411. power oa reset and bias generatar 413. and voltage
divider 387 disclosed above in the FIG. 11 (intagrators). The
power on reset and bias generator 413 is a group of trap-
sistors and one capacitor that generates a reset at power up
and establishes a bias for all the anaiog amplifiars etc.
Resistor capacitor (RC) oscillator 411 kas all cornponents oo
board including a 15 picofarad capacitor, with the exception
of the timing resister, which is external to IC 201. It is a
cogventional CMOS RC oscillator with a divide by two
cireuit (“T-flip-fop™) to produce a 10 Khz clock farm a 20
Khz oscillator. Clock pulse phase circuitry 407 has pulse
scparation delay cireuitry and ioverters for both phases of
the clock. Test select cirouitry 409 selects internal circuits
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for testing and aceelerates the clock for the imers to reduce
testing time of the IC. Test is inidated by pulling the input
termninal 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 iming
of IC 201, The six tmers include five divider stages with
Tesets and output determination circuitry. Timer clock
divider block 421 has cleven divider stages with resets and
a 1est mmode bypass far the first 5 stages to accelerate testing,
One of the eleven outputs is used as required for the input
clocks to the 6 timers above.

— — -Inverter 423 inverts the negative power onTeset (PORB),

which is inverted again by invertar 427 before being ipput to
set “D-flip-Aap” 431 “Q~ omput on (high). This starts 1.5
second full alarm disable timer 425 at power up via inverter
433 which inverts the signal 10 a low, which allows the
output of "nor gate” 435 to go high. thersby removing the
reset from the timer allowing it to start. When disable timer
425 starts. its done owtput remains low. which is inverted by
inverter 429, thereby continming to hoid the resat off “D-flip-
flop" 431, allowing the “Q” owpmt to rermain high for the
timjrg cycle of disable timer 425. Oue and 2 half second
disable timer 425 has 3 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 pominal time of 1.5 seconds {1 %
off). The high “Q" omput from “D-flip-flop™ 431 is inverted
by inverter 433 and used to disable any input from either the
warnaway or full alarm integrators. This is done for the full
alarm inpat, by setting the “D" inpat to “D-flip-flop” 439
low, with the output from inverter 433. This on the next 10
KHz clock cycle sets “D-flip-fiop” 439 “Q” cutput low and
holds “D-flip-fiep™ 437 in reset, thereby not allowing the full
alarm input to be clocked through to its outpot timer 457 far
the duration of disable timer 425 timing cycle. Far the
warnaway input, by seming one of the iaputs to AND gatz
47 low, forcing AND gate 447 ouput low disabling
“D-flip-flop™ 443 by holding it in reset and not allowing the
warnaway input to be clocked through to its output timer 473
for the duration of disable timer 425 timing cycle. Pull slarm
disable imer 425 blocks both wamaway and full alarm
inputs.

The positive inverted power on reset (PORB) {s also used
to reset ali other timers. After reset, the alarm trigger input
from the full alarm integrator (it triggers at power up) starts
two second timer 465 of LED 69. but is blocked from
starting full alarm outpat timer 457 by disable timer 425
holding “D-fip-flop” 437 in reset Also after reset the
warnaway trigger inpat from the warnaway integrator (it
triggers at power up zlso) triggers two second warnaway
flash timer 483, bat is also blocked from triggering wara-
away outpitt timer 473 by disable timer 425 holding “D-flip-
flop” 443 in reset.

After the 1.5 sccond period at power oo reset. an input
from either the full alarm or warnaway integratars will
tmigger its associated oaput timers and input disable timer
(s). An input from the full alarm integrator will trigger
disable timer 425, full alarm cutput dmer 465 for LED 69.
and fiil afarm output tirner 457.

When the tigger is released, alarm disable timer 425 will
run its full duration as described above. Full alarmm output
timer 465 for LED 69 is triggered by setting “RS latch”
made up with “‘gor gates” 469 and 471, then through inverter
467 1o release the reser on timer 465 allowing it to start. This
will drive LED 69 output continvously for the full duration

45

55

60

65

18

of the timing cycle through “nor gate™ 469 and “or gate™ 481
for the duration of timer 465, When timer 465 expirss, it

‘resets “RS latch” made op with “nor gates” 469 and 471,

which holds the fimer in reset and LED 69 off until the input
is riggered again. Full alarm ontput timer 457 is triggered
thirough clocking “D-fip-fiop™ 437 which transfers the high
“D" input to the Q" output This sets “RS™ latch made up
with “gor gates™ 461 and 463. The low outpur from “nor
gate” 463 goes to inverter 459 to release the reset on timer
457 allowing it to start. When it starrs, it drives the full alarm
output through “nor gate” 461 for the full duratien of the
timing cycle. At the end of the timing cycle, the output of the
timer resets “RS latch” made up with “oar gates™ 461 and

463, which holds timer 457 in reset and full alarm outpat off

until the foll alarm ontput Hmer 457 is again triggerad by an
input from the full alarm imtegratar.

The warnaway tigger input from the warnaway integrator
(shown in FIG. 11) will tdgger the foflowing timers of
output timer block 403: warnaway disable timar 441 (700
milliseconds in the prefared embodiment), warnaway flash
timer 483 for LED 69 (two seconds in the preferred
embodiment), and warnaway output tdmer 473 (200 milli-
seconds in the prefared embodiment). Warnaway flash
timer for LED 69 is started any time the wamaway trigger
input is received. The input signal sets “RS latch” made up
of “nor gates” 487 and 489, The low outpur from “nor gate™
489 is inverted by inverter 485, The high signal at the reset
input of timey 483 relzases the reset and aliows timer 483 to
start. The low output of timer 483 ailows the output of “nor
gate" 487 to go high for the duration of the timiag cycle.
This cugut is AND-ed with 2 5 Hertz clock signal from
clock timer 421 by AND gate 491. which will give 2 § Hertz
output pulse string for a period of 2 seconds. The 5 Heriz
signal is inpur into “or gate” 481 to drive LED 69 output
with the 5 Hertz pulse string for the 2 second period. Heace,
LED 69 flashes at a 5 Hertz ratz for 2 seconds. A constant
2 second oa (high) sigral from full alarm output timer 465
of LED 69 will keep LED 69 on coastant if it is iaput 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 wamaway integrator clocking the high “D”
input to the outpot The high "Q" output sets *RS latch”
made up of “nor gates™ 477 and 479. Then the low output of
“nor gate™ 479 is inverted by inverter 475, applying a high
to the reset inpur of timer 473, This releases the reset, which
allows the titnar to start, Wheg warnaway ootput timer 473
starts, the output goes low, applying a low to one of the
inputs of “nar gate" 477. This allows the output to go high.
which provides a positive signal to drive the warpaway
output, which can either be inverted or not inverted at the
output terminal

The warnaway trigger input clocks the high “D" input of
*D-flip-fop” 449 10 the “Q" cutput, the high “Q" output is
inverted by inverter 451, providing a low to one of the inputs
of “por gate" 453, This is blocked 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
reroains low for the duration of the timing cycie. This low
ottput is inverted to a high to continug to bold the reset off
on reset {nput of “D-flip-flop™ 449 (it is a negative input for
reset), The low output of inverter 451 also goes to the “D7
input of “D-flip-flop"” 455 which is toggled (transferred) to
the “Q" output oa the next 10 KHz dock eycle. The low “Q”
outpat of “D-flip-fop™ 455 goes to one of the inputs of AND
gate 447 forcing its output to go low theseby placing a reset
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on “D-flip-flop” 443. This blocks any warpaway trigget
input to warnaway ourput timer 473. but does not block a full
alarm input, for the duratfon of the warnaway disable firer
441, When timer 441 times out, its output goes high,
producing a low at the ontput of “nor gate™ 445. This resets
“D-flip-flop” 449. causing its “Q" output 10 go low. The low
at the “Q" output is invested by inverter 451, releasing the
warnaway trigger input by removing the reset from “D-flip-
flop"” 443 on the next 10 KHz clock cycle via “D-flip-flap™
455 and AND gate 447. This high at the output of inverter
451 is input to “nor gate” 453 forcing its output to go low.
This places a reset on warnaway disable timer 441, forcing
its output low. The low at the output of timer 441 is input to
“gor gate” 445 allowing its omtput to go high This releases
~thE feset ot “D-fip-fop” 449, making it available for

another warpaway input trigger

¥ a warnaway or full alarm ispat trigger is received while
their respective disable timers are runming. then that timer is
reset by the positive input of the trigger via their respective
“gor gates” 435 or 453 (inverts the sigoal and resers the
timer). When the input tigger is removed, the reset is
removed allowing the respective timer to start & new timing
cycle. Therefore, a2 long as ap activating input is present at
the input of IC 201, the respective timer will be held {n resat
and if the signal goes away and returns within the respective
disable timer timing cycie. it will be blocked from gensrat-
ing an owrput and it will reset and restart the respective
disable imer when the signal disappears again.

FIG. 14 is a schematic of the intzgratar disable control
circuit. 3 during an input, the input rises fast enongh and has
sufficient amplitude, the AMPOUT (amplifier output) signal
will clock the high at “D-flip-flop™ 501 “D™ inpat to its “Q”
output. This will release the reset on five millisecond inte-
grator disable timer 503, allowing ir 1o start. At the same
time the high “Q" output is used w© disable both wamaway
and full alanm integrators 385 (discussed above). Wheu
integratar disable timer completes it cycle. its outpat goes
high setring “RS latch™ made up of “nor gates” 505 and 507.
When the “RS latch™ is set, a high oot of “nor gate™ 507 goes
to “nor gats" 513, forcing its output 1o go low, resetting
integration minimum tme timer 515. Onc half of 2 § KHz
clock cycle later (the Clack is inverted by inverter 509), a
high input to “nor gate” 507 resets the “RS fateh" and forces
“gor gate” 507 output low, aflowing the output of “nar gate”
513 to go high thereby releasing timer 515 to start ts timing
cycle. When integration miniroum time timer S15 is reset or
is in its timing cycle. its outpur is low, placing & reset on
“D-flip-flop" 501 and disabling any additional integrator
disable catput for the duration of the reset and the timer’s
timing cycle. which it 400 millisscopds. PORB (power oo
resat bar or not) is inverted by inverter S11. The high reset
signai ont of inverter S11 then resess the “RS” latch and
intsgration minimum tme tmer 515, starting a 400 milli-
second timing cycle at power on resct

FIG. 15 is a schematic of one of the 5 stage *“T-flip-fiop”
timers that is used iz IC 201, Any oumber of clock cycles
can be used in these timers up to 31 (2°-1). which is the
pumber that is used in the FIG. 15 schematic. Unless the
timirg hits right on for & low count, it is preferable to use a
higher count for better accuracy in the tming which pro-
vides for higher resolution. The 5 stage tmers can use any
output from clock divider timer 421. Warnaway outpu! timer
£73 with its 3 stage timing using 2 3 KHz clock fram divider
timer 421 would have a tirse-out or a complete cycle of 6.2
milliseconds. whils using 2 5 Hertz output would have a
time-out of 6.35 seconds.

Warnaway output timer 473, using a 156.25 Herz clock
input at the “T" input would have a 198.4 miliseconds
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time-cut (within 1% of the cominal 200 milliseconds
chosen). When the RB {reset bar) input is low. the timer is
held off with all of the QB's Q" bars) high. When the reset
is released and a clock signal is input at the “T™ input to “or
gate” 525, the outpir of “or gate™ 525 will follow the clock
until “doze” goes high forcing “or gate” 525 to remain high
as long as “done” is high. thaeby stopping and holding the
count at 31 until the timer is reset acd released from reset
Each *“T-Rip-flap” stage divides the clock by 2. After “T-flip-
flop™ 527. the clock frequency would be 78.125 Hertz. After
“I-flip-flop™ 529, the clock frequency would be 39.0615
Hertz. After “T-flip-fiop" 531. the clock frequency would be
19.53125 Hertz., After “T-flip-flop™ 533. the clock frequency
wounld be 9.765625 Hertz. After the last suge “T-flip-flop” -
535 the clock frequency would be 48828125 Haw if the
counter would captinue to run, but when all of the “QB”
outputs go low, all the inpats to “no gate” 837 are low,
thersby allewing the “done” output to go high which blacks
the clock input and stops counter/timer with a count of 31.
It will remain stopped until the timer is reset and the rescr is
released.

Also this unit is described as a 2-stage sensor, but the
inventioa is not limited to 2 stages and may be employed
with three (3) or mere stages (where a stage is level of threar
jnput generating & predetermined alarm response). The out-
put pulses raay vary in lengths such as 200 milliseconds far
the “warm-away” and approximately one full second for the
full alzem outpat. This w1k allow alacms with the capability
10 distinguish between “warn-away" and full alarm with one
input This also provides for elimination of one drive trag-
sistar and one wire.

The above disclosure makes reference to component
values and to time values. This is provided to aid the reader
in reconstruction and understanding of the circuit. Howevez,
it is oot limiting to the invention. A number of values may
be employed to achieve the same or substantially the same
result and to vary the parameters of the application.

While the invention has becn described by referencetoa
particular embodiment thereaf, thase skilled in the ast will
be able to make various modifications to the described
embodiment of the invention without departing from the true
spirit and scope thereof. It is intsnded that all combinations
of elements and steps which paform substantally the same
function it subsmadally the same way to achieve the same
results are within the scops of this inventon.

What is cleimed is:

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

2) sensing via a sensar means a degres of threat delivered

to a secured area:

b) generating from the outpet of said means an electrie

signal propartional to said degree of threar;

<) analyzing said signal to determine if it represents a low

degree of threat of a high degree of threat; and

d) producing either 2 first pulse represeating said low

degres of threat ar separately producing said first pulse
and 2 second palse representing 2 signal having both
said low degree of threat aod said high degree of threat.

2. The method of claim 1 wherein said sensor means is
chosen from a group consisting of shock sensors, motion
seasars. fild disturbance semsars. sound discrimimator
sensors. Wrasonic sensors and current sensQrs.

3. The method of claim 2 wherein the step of generating
said electric signal includes the step of generating an alter-
nating current signal whose amplitude is propardenal to said
degree of threat
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4. The method of claim 2 wherein the step of asalyzing
said signaf includes the steps of:

a) amplifying said signal to produce an amplified signal;

b) impressing said amplified signal simultaneously to at
least two scparate ineegrators of different sensitivity to
prodnce integrated sigmals; and

€} activeting a pulse generator specific to each said
integrared signal if the associated integrated signal
reaches 3 predetermined level.

22
the step of resetting a flip-flop baving an oumet therein and
geuerating a logic low output for preventing the production
of said first and said second pulses to eliminate signals
produced by continuous energy fields interacting with sajd

5 SEnSOf means,

5. The method of daim 4 wherein the step of analyzing

said signal further indudes the steps of:
2) impressing said integrated signals simultaneously to

_ _ respective_comparators of different sensitivity to gro- _

dnee a first comparater signal if the associated ime-
grated signai reaches g first predetermined evel indi-
cating said low degree of threat signal or a second
comparator signal if the associated intagrated signai
reaches a second, higher predetermined leve! indicating
said high degree of threat signal; and

b) activating a pulse generator specific o said first and
said second comparator signals.

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

sald signai includes the steps of:

1) amplifying said sigual to prodnce an amplified siguai;

b) impressing said amplified signal simultanzously to at
least two separate integrators/comparatars, tach said
integrator/comparator having different sensitivity: and

¢) activating a puise 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 wherein said step of acalyzing

said signal includes the steps of:

b1}

2) amplifying szid signal with an amplifier to prodace an

amplified signal;

b) impressing said amplified signal simultaneously to at
least two separate integrators of different sendtivity to
produce integrated amplified signals,

¢) separately impressing said integrated. amplified sigoals
to at least two sigoal compararors, one in sevies with
each integrator and of different sensitivity, to provide a
first comparator sigoal indicating said low degree of
threat or a second comparator signai indicating said
high degrec of threat if the integrated. amplified signal
reaches an associated predetarmined level; and

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

8. The method of claim 2 including the additjonal step of
ignoring said signal prodaced by said sensor means for a
predetermined amount of time to climinate spurious. non-
physical sighals interacting with said sensor means.

9. The method of claim 8 wherein the step of ignoring said
. signatinciudes the step of opening a normally closed switch
to disconnect said amplified signal, for said predetermiped
amount of time to climinate spuriocus, coophysical signals
prodnced by random energy fields interacting with said
SEOsor means.

10. The method of claim 8 wherein the step of ignaring
said signal for said predetermined amount of time includes
the step of opening a pair of normally closed switches for
preveptng second pulses from being output to an alarm
controller to elimigate signals produced by contiahous
eaergy Belds interacting with said sensor means.

11, The method of claim 8 wherein the step of ignering
said signal for said predetermined amount of time includes

0

45

50

55

&

&3

12. The method of claitn 8 wherein said poaphysical
signals include an EMF signal or an RY signal

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

14. The method of claim 13 wherein said step of ignaring
a signal that does not disappesr and later reappear includes
the steps of triggering a first or second timer to generats a
third aor a fourth pulse for opening a respective normally

closed switchi to prevent providing said first of second palses™ ~

to an alarm controller.

15. The method of clajm 14 wherein said step of ignoring
a signal that does not disappear and later reappear includes
the steps of triggering sajd first or said second timer to
generate said third or said fourth pulses for opeaing of
respective narmally closed switches to prevent providing
said first or second pulses to said alarm controller for the
duration of said threat delivered to said secured area.

16. The method of claim 1 farther including the step of
sepding said pulses over a single conducter to 2n alamm
conmroller.

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

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

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

a protected area;

b) means for generating an electric signal propartional to

said degree of threat;

¢) means for analyzing said electric signal to determine if

it represents a low degree of threat or a high degree of
threat; and

d) roeans for producing sither a first pulse. represanting

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

19. The device of ¢laim 18 wherein said sensor means is
chosen from, a grodp consisting of shock sensors. motion
sensars, field disturbance sensors, sound discriminator
sensars, Uitrasopic sensars and current seasors.

20. The davice of claim 19 further including means for
ignoring said signal produced by said sensor means for a
predetermined amount of time to eliminate spurious, nog-
physical signals.

21. The device of claim 20 wherein the means for ignaring
said signal includes a normally closed switch which is
opened for said predetermined amount of time for discon-
necting said signal to thereby eliminate spurious. nonphysi-
ca) signals produced by random epergy fields interacting
with said sensor meags.

22. The device of claim 20 wherein means for ignoring
said signal inciudes a pair of nomally closed switches for
preventing providing said first and said second pulres for
said predetermined amount of time to an alarm coatrolier to
eliminate signals produced by ccotnuous spergy fields
interacting with said sensor means.

23. The device of claim 20 wherein means for ignoring
said signal includes a flip-ficp having an auput therein for
generating a logic low output for preventing providing said
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first and sajd second pulses for said predetermined amount
of time o an alarm controller for eliminaring signals pro-
duced by contimuous energy fields interacting with said
s&psor Ieans.

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

25. The device of claim 18 funther including tneans for
ignoring any signal that does not disappear and later reap-

pear.
26. The device of claim 25 whersin said means for

ignoring a signal that does not disappesr and later reappear
includes a first or second timer for generating a third or a
fourth puise for apening respective namually closed switches
to prevent providing séid first of sccond pulses to an alarm
congoller.

27. The deviee of claim 26 wherein said means far
ignaring a signal that does not disappear and later reappear
wiggers said frst ar said second timer to geneate said third
o said fourth puises for opening said nommally closed
switches to preveat providing said first ar second pulses to
said alarm coatroller for the duration of said threat delivered
to said secured arca.

28. The device of claim 18 further including a single
conductor sending said first and second pulses to an atarm
cantroller.

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

30. The device of claim 18 further including a capacitor
through which said sigaal is passed to remove any direct
cutrent and voltage therefram.

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

2) 2 signal amplifier, baving an input apd an output
thersin, for receiving said signal from said sensor
means gad producing an amplificd signal thereof; and

b) a first and sccond voltage integrator connecied to said
amplificr output, said first intzgrator havicg 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 degres of threat
sigpal, said intcgrators simultancously receiving said
amplified signal from said ampiifier.

32, The devics of claim 18 wherein said means far

analyzing said signal includes:

1) a signal amplifier, having an input asd an cutput
therein, for receiving said signal from said seoser
means and producing an amplified signal thereof;, and

b) a pair of voltage comperators capnected to said ampli-
fier output. said first comparator having 2 high sensi-
tivity for responding to said low degree of threat signal
and said second comparator having a lower sensitivity
for responding to said high degree of threat signal. said
comparators simultaneously receiving said amplified
signal from said amplifies.

33 The device of claim 18 wherein said means for

analyzing said signal includes:

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

b) a first aod second voltage intsgrator and coroparatar
connected to said amplifier output, said first integrator-
comparator having a high scasitivity for responding to
said low degree of threat signal and second said
integrator-comparator having a lower sensitivity for

24
responding to said high degree of thyeat sigmal said
integrators and comparators snultaneously receiving
said amplified signal from said amplifier.

34, The device of claim 18 wherein said means for
producisg either said first puise or said separate first and
second polses includes a first and second veltage
comparator/outpdt-pulse-generator. cach coutected w2
respective voltage inegratar far compariag integrated volt-
ages produced from each said integrator and producing said
first palse representing said low degrse of threat signal from
& high senmsitivity integrator and separately producicg both
said first and said second pulse representing said low degres
of threar signal from said high sensitivity integrater and said

" high degree of threat signal from a low sensitivity integrator.
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35, The device of claim 34 further including a singic
condnctor coupled to outputs of said pulse generators for
transmgssion of said first and said secopd pulses having
different palsewidths.

36. The device of claim 18 further including a single
conductor for ransmission of said first and said second pufse
therethrough.

37. The device of claim 18 wherein said first and said
second pulscs have a first and a sccond pulsewidd.

38. The device of claim 37 wherein said first pulsewidth
is greater then said second pulsewidth or s2id second pulse-
width {5 greater then said first pulsewidth.

39. A method of blocking undesirable signals from acti-
vation of an alarm in an electropically secured area com-

prising the steps of:

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

b) generating from the output of said semsor means an
electric signal. having swength proportional to said
degree of threat;

¢ amplifying said signal to produce an amplified sigpal:

d) deleting the front end of said amplified sigoal and
removing it from further copsideration;

¢) inputing said amgplified signal to a comparater for
comparing said amplified signal against a kmown ref-
crenee,

£) producing in response to said comparison cither a first
pulise, represeating a low degree of threat. or separazely
producing said first pulse and a second pulse. repre-
senting & signal having both said low degree of threar
and a high degree of threat; aad

g) simultanequsly preventing the output of either said
separate first and second pulses or said first pulse ta an
alarm ootil said amplified signai disappears and later
reappears.

40, The method of claim 3% wherein said seasar meaas is
chosen from a group consisting of shock sensors. motion
seasors. field disturbance sensors. sound discriminator
sensars. ulttasonic sensofs and cument scRsOrs.

41, The method of claim 40 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 differential in the positive and
negative aspects of said signal.

42, The method of claim 40 includizng the additional step
of ignering said signal produced by said sensor means for a
prederarmioed amoust of time to eliminate spurious. aon-
physical signals intzracting with said sensor means.

43, The method of claim 42 wherein the step of ignering
said signai inciudes the stap of opening a normally closed
switch to disconnect said ampiified signal. for said prede-
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tezmined amount of time, to climinate spurious, nonphysical
signals produced by random energy fields interacting with
said senser means,

44. The method of claim 42 wherein the step of igparing
said signal for said predetermined araount of time includes
the step of opening 2 pair of nommally closed switches to
frevent said frst and second pulses from being output to an
alarm controller to eliminate signals prodneed by continuous
energy fields interacting with said sensor means.

45, The method of claim 42 wherein the step of ignoring
said sigual for said predetermined atnount of time includes
the step of resetting a flip-flop having an output therein and
generaring a logic law oatpat for preventing production of
said first and said second pulses to elimipate signals pro-
- duded by contindous enezgy fields interacting with said
SEDSOT MEans.

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

47, The method of claim 40 further including the step of
ignoging any signal that does not disappear apd later reap-

ar.

48. The method of claim 47 wherein said step of ignoring
4 sigpal that does not disappear and later reappear includes
triggering a first o second tither to generate a third or a
fourth pulse for opening of an associated normally closed
switch to thereby prevent said first or secoed pulses from
being ourpnt to an alarm controller.

49, The method of clafm 48 wherein said step of ignoring
a signal that does not disappear and later reappear includes
the steps of miggering said first or said second tmer to
generate said third or said fourth pulses for opening of said
normally closed switches to thexeby prevent said first or
second pulses from being omtpat to said alarm controller for
the duration of said threat delivezed to said secured area.

50. The method of claim 39 employing a single conductor
for transmission of said first and said second pulse there-
throtigh,

51. The method of claim 39 employing a single conductar
coupled to outputs of a pair of pulse generators generatity
said fiest and second palses for ragsmission af said first and
said second pulses having different pulsewidths.

§2. The method of claim 39 wherein said first and said
second pulses have a first and 4 second pulsewidth.

53, The method of claim 52 wherein said first pulsewidth
is greater then said second pulsewidth or said second palse-
width is greater then said first pulsewidth,

54. A method of indicating a degree of an incoming threat
1o ap electronically secured area comprising the steps of:

a) sensing via a sensoc means a degree of threat delivered
ta an electronically secured arca including the step of
geoerating an alternating curredt signal whose ampli-
tuds is proportional to said degree of threat;

b) analyzing said signal to determine if it is of a Jow.
degree of threat or of 2 high degree of threat, including
the steps of:

i) rectifying and amplifyieg said signal;

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

iii) impressing the resulting separate integrated. ampli-
ficd signals to at least two sigpal comparators of
differeat sensitivity, one in series with each of said
integrators; and

iv) activatizg at least one pulse generator responsive o
an outpat of each said sigral comparator; and

d) producing either & first pulse representing said low
degres of thyeat or separaiely producing said firsstanda
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second pulse representing a signal baving both said low
degrez apd said high degree of threat.

55. The method of claim 54 wherein said sensox means is
chosen from a group coasisting of shock sansors. motion
seosars, field distorbance sensors, sound discrimipator
seosors, ultrasonic sensors and cument sensars.

56. The method of claim 54 including the additional step
of ignoring said signal producsd by said sensor means for a
predetermined amount of Hme to ¢liminate spurious, non-
physical signais intetacting with said sensor means,

57. The method of claim 56 wherein the step of ignoring
said signal incfudes the step of opening 2 normally closed
switch to disconnect said amplified signal, for said prede-
termined amoant of ime, from said integrators.to eliminate
spurious. nonphysical signals produced by random energy
fields interacting with said sensar means.

58. The method of claim 56 wherein the step of ignoriag
said signai for said predetermined amount of time includes
the swep of opening a normatly closed pair of switches to
disconnect said pulse generators and prevent said first and
second pulses from being cutput to an alarm controller to
clitninate sigpals produced by continuous energy fields
interacting with said sensor means.

59, The method of claim 56 wherein the step of ignoring
said ¢ignal for said predatermined amount of dme includes
the step of resewing 2 flip-flop having an output therein and
generating a logic low output for preventng said first and
said secopd pulses from said pulse generators from being
output to an alarm controiler to eliminate signals produced
by contipuots encrgy felds interacting with said semsor
means.

60. The method of claim 56 wherein said pouphysical
signals include an EMF signal or an RF signal.

61. The method of claim 54 including the step of ignoring
any signal that does oot disappear and later reappear.

62. The method of claim 61 wherein said step of ignoring
3 signal that does pot disappear and later reappear inclndes
the steps of tiggering a first or second timer to generate 2
thixd or a fourth pulse for opening of an associated normally
closad switch to thereby peevent said first or second pulses
from being output to an alarm controlier.

63, The method of claim 62 wherein said step of ignoriag
a signal that does pot disappear and later reappear includes
the steps of tiggering said first or said second imer to
generate said third or said fourtk pulses far opering of said
poomally closed switches to thereby prevent said first or
second pulses from being output to said alamm controller for
the duraton of said threar delivered to said secured arca.

64. The method of claim 63 furthes including the step of
an alarm system controiler recognizing said pulses by their
associated pulsewidth as cither a full alarm threat of 2
warn-away threat

65. The mathod of caim 62 whezein the step of producing
cither said first pulse or said second pulse ineludes sending
said pulses over a single conductor to an alaom controller.

66. Art electronic security system for indicating a degree
of threat incoming 10 an slectronically secured area comm-
prising:

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

a securzd area baving the capability of outputting an
electric signal having strength proportiopal to said
degres of threats

b) a capacitor through which said signal is passed to

ramove any direct current and volage therefrom;

¢) means for atalyring said signal to determine if it

represents a low degree of threat or 2 high degree of
threat incioding,

EXHIBIT ;’:-_PAGE £7
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1) a signal amplifier for receiving said signal from said
seasor means; and
if} a pair of voltage integrators coanecied to an output
of said amplifier, one said intsgrator having a high
sepsitivity for responding to a low intensity ampli-
fied signal and the other said integrator having a
lower sensitivity for responding to a higher intensity
amplified signal and for simnitaneously receiving
said amplified signal from said amplifier; and
d) means for producing either separate first and second
pulses reprasenting a sigual containing both a low
degree of threat and a high degree of threat, or said first
pulse repeesenting said low degree of threat including

_a pair of voltage comparators/output-pulse-gegerators, .

one conzuected to cach said voltage inteprator for com-
paring outputs produced from each said imtegrator and
for producing a first pulse representing said low degree
of threat from said high scnsitivity integrator and for
producing both said first and said separate second pulse
fromm both said generators representing said low degree
of threat from said high sepsitivity integrator and said
high degree of threat from said low sensitivity integra-
Lot

67. The sysiem of claim 66 wherein said seasor means is
chosen from a group consisting of shock sensors. motion
sensors, field disturbance sensors. sound discriminators.
ultrasonic sepsors and current sEnsqr.

68. The system of claim 67 wherein said signal produced
by safd sensor means is ignored for a predetermined amount
of time to eifminate spurious, nopphysical signals interact-
ing with said sensor means.

69. The system of claim 68 wherein a normally closed
switch is opened to disconnect said amplified signal. for said
pedetermined amount of tme. from said integratars to
eliminate spurious, zonphysical signals produced by randem
energy fields interacting with said sensor means.

70. The system of claim 68 wherein a normally closed pair
of switches are opened to disconnect said first and said
second pulse generators and to thereby prevent said first and
second pulses from being output to an alarm controler to
eliminate signals produced by continuous energy fields
interacting with said sensor means.

71 The system of claim 68 wherein a flip-flop having an
output therein is reset to geperate a logic low output 1o
disconnect said pulse generators and to climinate signals
produced by contnuous ecnergy fields interacting with said
SC0SOT means.

72. The systzm of claim 68 wherein said zonphysical
signals include an EMF signal or an RF signal.

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

74, The system of claim 73 wherein ignoring a signal that
does not disappear and later reappear is accomplished by
triggering a first or second timer to generate a third or 2
fourth pulse to open & normally closed associated switch to
therehy preveat said first or second pulses from being output
to an alarm controller.

75. The system of clairn 74 wherein ignoring a sigoal that
does oot disappear and later reappear is accomplished by
triggering said first or said second timer to generate said
third or said fourth pulse to open said ommatly closed
associated switch to thereby prevent said first or second
pulse from being output to said alama coofeller for the
duration of said threat delivered to said secured area.

76. The system of claim 66 wherein said pulses are sent
over a single conducter to an alarra controller

77. The system of claim 66 wher¢in an alarm systerm
controller recognizes said pulses by their associated pulse-
width as either a full alarm threat or a warn-away threat.

5
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78. A method of indicating a degree of incoming threat to

an electronicaily secured arsa cornprising the steps of:

a) sensing via a sensor means a degres of threat deliversd
to a secured area. said sensor mueans gemerating an
electdc sighal proportional to said degree of threat;

b) analyzing said signal to dztermnige if it represents a low
degree of threat ar a high degree of threat; and

¢) producicg either a first pulse representing said low
degree of threat or separately producing said first puise
and a second pulse representing a signal having both
sajd low degree of threat and said high degree of threat

79. The methad of claim 78 wherein said sensaor means is

-chosen from a group consisting of shock -sensors—motion

sensars, field distrbance sensors. sound discriminator
sensers, ulirasonic sensors and cmTent sensors,

80. The method of claim 79 wherein said electric signal is
am aiternating current signal whose amplitode is proportional
to said degres of threat,

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

a) amplifying said signal to produce ac amplified signal;

b) iropressing said amplified signal simultanecusly to at

least two separate integrators to produce imtegrared
signals; and

€) activaring a pulse geperaver spedific to each said

imegrated signal if the associated integrated signal
reaches a predetermined level.

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

1) amplifying said signal to produce ap ampiified signal;

b) impressing said arcplified signal sisnnltaneously to at

ieast two separate comparatars of different sensitivity
to produce a first comparator signal if the associated
integrated signal reaches a first predstermined level
indicating said low d=gree of threat signal or a second
comparator signal if the associated integrated sigmal
reaches a second. higher predetermined level indicating
said high degree of threat sigmal; and

¢} activating a pulse gegerator specific to said first and

said second cormparater signals.

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

) amplifying said signal to produce an amplifizd signal;

b) impressing said amplified signal simultancously to at

least two separate integrators/comparatars, each said
integrator/comparator having different sensidvity; and

c) activating a pulse genermar specific to each said

integrator/comparator to produce said first and/or said
second pulse i the respective output signal reaches a
predetermined level.

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

s said signal includes the steps of:

&

&3

%) amplifying said signal with an amplifier to produce an
amplified signal:

b) impressing said amplified siguaj simultapeausly to at
least two separate integratars of different sensifivity to
prodnee integrared amplified signals:

¢) separately impressing said integrared amplified signals
to at least two signal comparators, one ip series with
each integrator and of different sensitivity. to provide 2
first comparator signal indicating said low degres of
threat or a second comparator sigeal indicating said
high degree of threat if the intzgrated, amplified signal
reaches ap associated predetarmined level; and

exumiT L pace §§
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d) activating a pulse genmerator specific to each said

comparata signal.

85. The method of elaim 79 including the additional siep
of ignoring said signal produced by said sensor means for a
predetermined amount of time to eliminats spurious. non-
physical signels interacting with said senscr 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 predetamined amount of time to elimipate spuriaus,
nonphysical signals prodnced by random energy fields inter-
acring with said senscr means.

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

said signal for said predetermined amount of time faclodes -

the step of opening normally closed switches, thereby pre-
vepting said first and second pulses from being output to an
alarm controlier to eliminate signals produced by continuous
energy fields interacting with said sensor means.

83. The method of claim 85 wherein the step of ignaring
said signal for said predetermined amount of time includes
the step of resetting a flip-fiop having an output therein and
geoerating a logic low owtput for preventing said first and
sajd second pulses from being cutput to an alarm conmolier
1o eliminats signals produced by continuous epexgy fialds
interacting with said sepsar moeans.

2

30

89. The method of claim 85 wherein said ponphysical
signals inclads 20 EMF signal or an RF signal

90. The method of claim 78 incloding the additional step
of ignoring any sigpal that does pot disappear and later
reappear.

91. The method of claim 99 wherein said step of ignering
a signal that does not disappear and later reappear includes
the steps of triggering a first ar second timer to generats a
third or a fourth pulse for opening of a aomally closed
switch to thereby prevent said first or second puises from
being output to an larm controller,

92. The methed of claim 91 wherein said step of ignoring
a signa] that does not disappear and later reappear includes
the steps of triggering said first or said second tmer to
generste said third or fourth pulsés for opening of said
carmally closed switches to thereby preveat said first or
second pulses from being cutpat to said alamm costroller for
the daration of said threat deliversd to said secured arez.

93. The method of claim 78 further incloding the step of
sending said pulses over a single conductar te an alarm
confroflar.

94. The method of claim 93 whereic an alarm system
controiler recognizes said pulses by their associatad pulse-
width as either a full alam threat or a wayn-away threat,

EXHIBIT _I_ PAGEgi
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Limited Lifetime
Consumer Warranty

Directed Electronics, Inc. ("DEI™) promises to the ariginal purchaser to repair or
replace with 2 cempareble reconditioned maodet any DEL unit (hereafter the "unit™),
excluding without limitation the siren, the remote transmittars, the associated
sensors and accessories, which proves to be defective in workmanship or material
under reasonable use during the lifetime of the vehicle pravided the following con-
ditions zre met: the unit was professionally installed and serviced by an authorized
DEI dealer; the unit will be professionally reinstalled in the vehicle in which it was
originally instailed by an authorized OEI dealer; and the unit is returned to DEI, ship-
ping prepaid with a legible copy of the bill of sale or other dated proof of purchase
bearing the following infurmation: consumer's name, telephone number and address:
the authorized dealers name, telephane number and address; complete product
description, including accessories; the year, make and model of the vehicle; vehicle
license number and vehicle {dentification aymber. AUl comguoneats other than the
unit, including without limitation the siren, the remate transmitters and the associ-
ated sensers and accessornies, CaTry a one-year warmanty from the date of purchase of
the same, This warmnty is nan-transferable and is automatically vaid if: the original
purchaser has not compteted the warranty card ang mailed it within ten {10} days of
the date of purchase to the address listed on the card; the unit's date code or seral
aumber is defaced, missing or attered; the umit has been madified or used in a
Manaer contrary to its intended purpose; the unit has been damaged by accident,
unregsonable use, neglect, improper service, installation or other causes not arising
out of defects in materfals or construction. The warranty does not cover damage to
the unit caused by installation or remevat of the unit. BEI, in its sole discretion, will
determine what constitutes excessive damage and may refuse the return of any unit
with excessive damage. T0 THE MAXIMUM EXTENT ALLOWED BY LAW, ALL WAR-

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

WARRANTY, WARRANTY OF MERCHANTABILITY, FITNESS FOR PARTICULAR PURPQSE
AND WARRANTY OF NON-INFRINGEMENT OF INTELLECTUAL PROPERTY, ARE
EXPRESSLY EXCLUDED; AND DEI NETTHER ASSUMES NOR AUTHORIZES ANY PERSON
OR ENTITY TO ASSUME FOR IT ANY DUTY, OBLIGATION QR LIABILITY IN CONNEC-
TION WITH ITS PRODUCTS. DEI DISCLAIMS AND HAS ABSOLUTELY NO LIABILITY
FOR ANY AND ALL ACTS QF THIRD PARTIES INCLURING ITS AUTHQRIZED DEALERS
OR INSTALLERS, DEI SECURITY SYSTEMS, INCLUDING THIS UNIT, ARE DETERRENTS
AGAINST POSSIBLE THEFT. DEL IS NOT OFFERING A GUARANTEE OR INSURAMNCE
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-

© 1999 Directed Elactronics, Inc i
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DALISM. THIS WARRANTY DOES NCT COVER LABOR COSTS FOR MAINTENANCE,
REMOVAL OR REINSTALLATION OF THE UNIT OR ANY CONSEQUENTIAL DAMAGES OF
ANY KIND. IN THE EVENT OF A CLAIM OR A DISPUTE INVOLYING DEI OR ITS SUB-
i SIDIARY, THE PROPER VENUE SHALL BE SAN DIEGO COUNTY IN THE STATE OfF
CALIFORNIA, CALIFORNIA STATE LAWS AND APPLICABLE FEDERAL LAWS SHALL
APPLY AND GOVERN THE DISPUTE. THE MAXIMUM RECOVERY UNDER ANY CLAIM
AGAINST DEI SHALL BE STRICTLY LIMITED TO THE AUTHORIZED OEI DEALER'S PUR-
CHASE PRICE OF THE UNIT. DEI SHALL NOT BE RESPONSIBLE FOR ANY DAMAGES
WHATSOEVER, INCLUDING BUT NOT LIMITED TO, ANY CONSEQUENTIAL DAMAGES,
INCIDENTAL DAMAGES, DAMAGES FOR THE LOSS OF TIME, LOSS OF EARNINGS,
COMMERCIAL LOSS, LOSS OF ECONOMIC OPPORTUNITY AND THE LIKE. NOTWITH-
STANDING THE ABOVE, THE MANUFACTURER DOES OFFER A LIMITED WARRANTY TD

L A S e S e b s e
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‘ REPLACE OR REPAIR THE CONTROL MODULE AS DESCRIBED ASOVE. Some states do
{ not allow limitations an hew lang an implied waranty will last or the exclusion or
ET limitation of incidental or consequential damages. This warranty gives you specific !
al legal rights and you may also have other rights that vary fram State to State,
31 This praduct may be covered by a Guaranteed Frotection Plan ("GPP"). See your :
! autharized DET deater for detaily of the plan or call DEX Cystomer Service at 1-800- 4
?'i 876-0800. OF security systems, including this unit, are detements against possible 7
i theft. DEL is not offering 2 guarantee or insurance against vandalism, damage or theft i
%J of the automobile, its parts or contents; and hemby expressly disclaims any liability !'
i whatsoever, including without limitatien, liability for theft, damage and/or vandalism. ¥
§| DET does not and has not autharized any person or entity to create for it any other ;
g obligation, promise, duty or abligaticn in connection with this security system, :
E ! Make sure you have all of the following information from your dealer: ?
il A clear copy of the sales receipt, showing the following: ;
4 W Date of purchase "
2 B Your full name and address !
1 B Authorized dealer's company name and address
ki B Type of alaem installed &
¥ B Year, make, model and cofor of the automabile 4
3 W Automobile license number 3
W Vehicle identification number i
i W Al security options installed on automobile ‘-‘
. A Installation receipts 8
L g
: i
: g
g )
g il © 1999 Directed Electramis, Inc. j
IR
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Directed Electronics, Inc.
America’s Largest Auto Security Company,

2540 Progress Strest Tel: (760) 598-6200
Vista, CA 92083-84%1 Fax: (750) 598-6400
USA

November 11, 1999

Alarm & Stereo Express

Attn: Nimer

1330 West Pacific Couast Hwy
Wilmington, CA 90748

Re: Unauthorized Resale, Display, and/or Advertising of DEI® Products

Dear Nimer:

Please be advised that your unauthorized selling, displaying, and/or advertising of Viper®
products violates our registered trademarks (15 U.S.C.§ 1114) and federal unfair competition
laws [15 U.S.C. § 11259(a)] as well as state consumer protection laws.

These violations give rise to such remedies as the forfeiture of your profits, triple
damages, punitive damages and the reimbursement of our attorney’s fees. See e.g., Intel Corp. v.
Terabyle Int’l, Inc., 6 F.3d 614 (Sth Cir, 1993); Polymer Tech. Corp v. Mimran, 975 F.2d 58 (2d
Cir. 1992); Shell Oil Co. v. Commercial Petroleum, Inc. 928 F.2d 104 (4th Cir. 1991); Adolph
Coars Co. v. A. Genderson & Sons, Inc., 486 F.Supp. 131 (D. Colo.1980).

Viper® is a proprietary product of Directed Electronics, Inc. (DEI) and is sold only
through authorized dealers. Any other means of obtaining our products nullifies warranty and
other consumer protection. If you continue to market or display our proprietary products without
authorization or if you promote another product as a DEI product, we will not hesitate to pursue
all our legal remedies, including court costs and damages.

Nevertheless, we will agree to forego legal action at this time if you:

1. Immediately cease and desist from marketing, selling or advertising DEI
products;
2. Stipulate in writing not to do so in the future;
3. Return to DEI all items bearing DEI's Viper® marks, and
4, Ideritify your source of DEI products.
I
Jt exuir K _pace 72
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Alarm & Stereo Express
November 11, 1999
Page two

Should you not agree to the foregoing, we will not hesitate to bring on appropriate legal
action in Federal Court against you.

Sincerely,
Glenn Busse
Vice President, Sales & Marketing

GB/tt

Enclosures

cc:  Regional Sales Manager 915
Legal Department

**%Npte: Please sec enclosed examples of other lawsuits filed in these matters.

eximeir K_pace 73



Case 3:00-cv-01357-JM-POR Document 4 Filed 08/31/00 Page 108 of 117

Please complete the following form and return it to DEI, Attn: Legal Department

The undersigned declares as follows:

1. I understand and agree that I am not authorized to sell, market, advertise and/or
display any products of Directed Electronics, Inc. (“DEI”).

2. I am the owner/operator of

3. I agree to immediately cease and desist ffom marketing, selling, advertising
and/or displaying all DEI® products and will refrain from doing so at any time in the
future.

3. I am returning all items bearing the Viper® mark, as well as any other products
bearing the DEI®mark, to DEI immediately. This includes any fixtures, signs or
advertising tools.

4. I obtained DEI*products from (state source)

5. I understand that if I fail to comply with this request, DEI will seek legal action
against me.

Executed on , 1999

1 hereby declare that all staternents made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further, that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code.

By: Its:
(Type or print name) '

(Signature)

examir K page T4
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F?Eog
DISTRICT COURT, EL PASO COUNTY, COLORADQ v
) A
Civil Action No. 93CV1080, Division 2 - PR 0 J 1395'
(’LE [rirn
- VOFFice
NOTICE QOF RULING AND PERMANENRT INJIUMCTION

AUDIO PLUS, a Sole Proprietorship,
Plaintiffs,
V.

SUNSHINE RADIO, INC., d/b/a SUNSHINE AUDIO, and DIRECTED
ELECTRONICS, INC.,

Defendants.

Directed Electronics, Inc. (*Directed”) hereby gives
actual notice of the Court’s Order Regarding Motions for Summary
Judgment (the *Order”) and the permanent injunction ccntained
therein. A copy of the order is attached.

AMONG OTHER THINGS, THE COURT ENTERE A FPERMANENT
INJUNCTION AGAINSBT AUDIO PLUS AND ITS OFFICERS, AGENTS,
AFFILIATES, EMPLOYEES, AND PERSONS ACTING IN ACTIVE CONCERTY IITK
AUDIQ PLUS, FROM SELLING OR ADVERTISING DIRECTED’/E AUTO BECURITY
SYSTENXS (SUCHE AS VIPER® CAR ALARMS), OR PROM USING DIRHCTEDR’E
TRADE MARX (VIPER®)}, WITHOUT SPECIPIC AUTHORIELTIOH FROX
DIRECTED.

d
Dated this 5 day of April, 199%4.

HOLME ROBERTSES & OWEN LLC
Richard R. Young (#3278)
Dominic J. Ricotta (#19939)

TS e

Attorneys for Defendant
Directed Electronics, Inc.

90 S. Cascade Avenue, Suite 1300
Colorade Springs, CO 80903~1611
Telephone: (719) 473-3800

From Cenver: (303) 623-2764

EXHIBIT }i_ PAGE 15
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ZAN L. XESSIZR, STATE BAR HD. L_0589%
DAVID M. BASSHAM. STATE BAR NO. 110804 . ’ g
* BAKER & MCKENZIZ SN
Walls Fargo Plaza, Twalf+- rlgor -
101 Wesn Zroadway
San Diego, A 22101 -
Talephone: (619) Z36~1441 ™~
attorneys Izr DIRECTED SIECTRONICS, I¥C. -
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UNITED STATES DISTRICT :::m;‘r

CENTRAL JISTRICT OF CALITORNIA

JTRECTED ELECTRONICS, NHC., a
Califocrnia carporation.
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ACE DISTRIBUTING COMPANMY, a )
California corporarion; ANGELA |
M. ANDERSON, individually, and )
doing busineass ag AUTO ALARM )
SPECIALIST; ATK INTERNATIONAL, )
IRC., a Callfornia corporation,)
doing business ags AUDIO GUDS: |
DARRYL ANGELO WILSQON, : )
individually, and deing )
Susinass as CAR ZISMETTCZ: :
S & J BEEPERS, Z3C., a ’
Zalifsroia cazsmorzticon:
VETWORR, INC.,
Iorpoeratizn, Zeing business as |
AQBOCALA AUTC ACCEESSORIES: )
EOHELN ANSARI {ARIMIAN, :=zlso
KNOWT asg STRRY CARIMIAN.
adividually, and daing
fusiness as TNIC ZOUNDS:
WHOLESALZ CZINNECTTIN, -MNC..
Zalifarnia corrorazizn: JIE
SUADALURE ZAVALA., ndivaizually, .
and doing Zusiness asg
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FILED

DAVID M. BASSHAM, STATE BAR NO.
BARER & McKENZIZ

1310904

Wallg Fargo Plaza, TwelX:: Floor

101 West Broadway
san Diego, CA 92101
Telaphonae: (61%) 236-31441

Atterneys for DIRECTTD ITLECTRONICS, ING.

A e

: CLERK. U.S. DISTRILT.CQ
; QUTHERN DISTRICT OF CAL

L3
=0 4

UNITED STATES DISTRICT COURT o

SOUTHERN DISTRICT OF CALIFORNIA

DIRECTED ELECTRONICS, INC., a
California corporation,

CRSE W94QA 103 8GT (RBR

COMPIAINT CP DIRECTED

)
;
PlaintiZZ®, ) ELECTRONICS, INC. FOR:
} o
V. )} 1) FEDERAL TRADEMARK
)} INFRINGEMENT (15 U.S.C.
MARK PAUL EDWARDS, ) § 1114); ;
indlvidually, and doing ) '
rusiness as AUDID EXPRESS; ) 2) FEDERAL UNFAIR :
JORCE M. RODRIGUZZ, ) - COMPETITION AND FALSE
individually, and doing ) DESIGHATION OF ORIGIN
business as CRUZIN CONNECTION; ) (15 U.5.C. § 1125{a));
. ROBERT PRESCOTT, individually, )
and doing husiness as } 1) TORTIOUS INTERFERENCE
ELECTRONICS CENTER, also xnown ) WITH CONTRACT;
4% AUTQ SOUNDS ELECTRONICS )
CENTER; MARK TRESCOTT, ) 4} STATE UNTAIR
individually, and doing ) COMPETITICN .CAL. 3US.
business as ELECTRONICS CENTER, ) & PROF. ZJCDE § 17200);
also known as AUTO SOUNDS }
ZLECTRONICS CENTER; AMMAR 3SAID ) 5) STATE TRADEMARK
ALT, alsc known as AMMAR SAID, ) INFRINGEMDMT (CAL. 3US.
individually, and deing ) & PROF. ZODE § 1433%5);
business as PRIME STEREQ; 3RK, )
INC., a California corporztion,) 6) DILUTICN AND INJURY 70O
deing business as IONNIE'S ) BUSINEES =ZEZPUTATION
ELECTRONICS; SONG - KIN, ) (CAL. =US. iz PROF. CODRE
individually, and doing ) § 1433¢C5;
tusiness azs A & A STIEEQ AND )
T.V. SERVICE CINTER: and IZ2EE 1) 7)) COMMOM LAW TMNFAIR
warcugh 0, lnclusive, ) COMPETITZIIN
)
Defendantz. ) JURY TRIAL IZMANDEC
)
1
Ry eI
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UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF NEW JERSEY

Paul J. Hirsh, Esq.

Batkh R. sStearnms, Esqg.
WHIPPLE, ROSE & HIRSE, 7.A.
9 Campus Drive

Parsippany, New Jersey 07054-4456

201-538=-5300
PITHE 5941
BRE &028

Attorneys for Pla:.nt:.f.f DIRECTED

DIR@CTED ZLECTRONICS, INC., =
Califernia corporation,

Plaintiff,

V.

BRAVO ELECTRONICS, INC., a New)
York corpeoratiocn, BIG CITY)
SOUNDS, INC., a New Jersey)
corperation, AUTO CHECKX ALARMS,)
INC., a New Jersey corporation,)

and DOES 1 through 5Q,)
inclusive,

Defendanrts.

B T S T I A L R N G

ELECTRONICS, INC. .

CORIGINAL FILED
JUL 13 199¢

WILLIAM .T-.WALSH. =L '

cxvirL acrzon wo. 4-32%/ (br

COMPLAINT AND JURY DEMAND

1)

2}

3)

5)

FEDERAL TRADEMARK
INFRINGEMENT (15 U.S.cC.
§ 1114);

FEDERAL UNFAIR

COMPETITION AND FALSE
DESIGNATION OF ORIGIN
(15 U.S5.C. § 1125(a));

TORTIOUS INTERFERENCE
WITH PROSPECTIVE
TCONOMIC ADVANTAGE:

STATE COMMON _aW UNFAZIR
COMPETITION:

STATE UNTFAIR
COMPETITION (M.Z.S.A.

S6:4-1, at geq.

)i
IPOSTMAHKED Y A I

CeLEaTNO.6 70k 178 1-934
u’

- AUG 1 51994 !

l
_ENTIRE CORY i
 GAPTION PG
{ CALENDAR ONLY ___ I

EXHIBIT K pace a4
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Directed Electronics, Inc.
America’s Largest Auto Security Compary.

One Viper Way Tel: (760) 598-6200
Vista, CA 92083-8491 " Fax: (760) 598-6400
USA.

April 24, 2000

Alarm & Stereo Express

Attn: Nimer

1330 West Pacific Coast Highway
Wilmington, CA 90748

Re: Unauthorized Resale, Display, and/or Advertising of DEI® Products

Dear Nimet:

It has come to my attention that your are continuing to display and/or sell Viper®
products which is a violation of our registered trademarks (15 U.S.C.§ 1114) and federal unfair
competition laws [15 U.8.C. § 11259(a)] as well as state consumer protection laws. Your
continued actions and disregard of my previous demands has prompted me to refer this matter to
our legal department.

To avoid legal action you must return to DEI all products bearing the Viper® mark as
well as any other DEI products in your possession within 15 days of the date of this letter. In
addition, the attached declaration must be completed and returned to our office either by fax or
mail to the attention of the legal department within the same time period.

If you have any questions 1 urge you to call the local representative in your area, Ed Nichols, at
(800) 876-0800 extension 7915 immediately.

Sincerely,

o

Glenn Busse
Vice President, Sales & Marketing

GB/tt
Enclosures
cc:  Regional Sales Manager 915, 913
Legal Department exumr K pace 71
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Please complete the following form and return it to DEI, Attn: Legal Department

The undersigned declares as follows:

1. [ understand and agree that I am not authorized to sell, market, advertise and/or
display any products of Directed Electronics, Inc. (“DEI”).

2. [ am the owner/operator of

3. I agree to immediately cease and desist from marketing, selling, advertising
and/or displaying all DEI® products and will refrain from doing so at any time in the

future.

3. I am returning all items bearing the Viper® mark, as well as any other products
bearing the DEI®*mark, to DEI immediately. This includes any fixtures, signs or
advertising tools.

4. I obtained DE[®products from (state source)

5. [ understand that if T fail to comply with this request, DEI will seek legal action
against me.

Executed on , 2000

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further, that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code.

(Type or print name)

(Signature)

exueiT K pace /0D
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_.ated Flectronics, Inc.

1998/99 Avthorized Dealer Agreement

Accti

Date Rec'd:

By:
| FOR DEI USE ONLY

This agreement s mude this doy of L 199 between Directed Electronies, {nc. {"DE"), o Californin torperation, located of 2560 Progress Stree, -
Yiste, (A 92093, and dho {“Authorized Deoler”), hoving its
principet place of business focated af

Gy ) Yt oy
{ontort Telephone numbes___ .The chove address is facility bocated in DEI macket (D

1, Autherized Decler’s Functions

1.01 Appointment of Authorized Dedler:

"DE) agrees o appoint Authorized Decler end
Authorized Decler ugrees fo serve os o non-exclusive
refail dealer, bused upon the ferms and conditions set
forth in this agreament ond only at the locatien set
forth chove ar where opplicable, the additiona! loca-
fions st forth in Schedule A ta this dgreement. In con-
sidesation of its appointment as o DEI Retail Dedler,
the Authorized Decler agrees to and shalk

R, Utilise it best efforts to promote and sell the outho-
rized praducts within is specified market erec.

3, Maintah quality faclifies for on-premise demonstea-
tion and sele of DEI products.

Maintoin an fnstellation Facilty, owned, staffed ond
operoled by the Authorized Dealer and which mests
ol rogutements esioblished by DEL

. Keep confidenticl amy ond of! correspondence and/or
matesial from DEI that fs marked as such.
Sell Authorized Products installed only and only to end
users.

02 The Authorized Product: The Autharized Decler
shall order ond sell anly the DEI product line(s} thet
have been authorized by this agreement. The authe-

rized product line{s) authorized by this Agreement ore:

These are the “Autharized Produds.”

Authorized Dedler Location
11 hutharizsd Decler shall not offer fo sell, transfer,

(typa of faclity, Le. relcil, moble, whelesale}

hypothecate or otherwise dispose of any outhorized
DE) products to any person or eniity cther than the
end consumer; and the Authorized Dealer shall rof sell
Authorized Products From any other location other
than the epproved locotionls) listed in this agreement.
Schedule *A™ Is used for addifional Authorized
Lotatians,

2.02 Authorized Dealer shall notify DE! of any change in
Jocatian of business{es).

3, Advertising
Authorized Dedler shall nod advertise or engage in pro-
motion uctivifies concerning ony DE products unless:

A, hothorized Dealer hos o sufficiens supply of these
producis on hard 1o meet ontitipated demand,

B, Al referances o DEVs trademarks o tradenomes shell

. state that the marks ore the property of Directed

Blettranles, Inc. :

4. Warranties

Buthorized Beafer sholl honor BEYs published warrenty
1o oll customers o whom the Authorized Decler sefls or
hios sofd DE! preduds. Authorized Becler shall make no
warranfies or quarantees with resped 1o produdts or fo
use of products extept us outhorized by D) n writing.
Sales shall be made under DEFs warranty fn effed ot
the time o sqle. Authorized Dealer shall furish to each
rofut purchaser afl warranty cords or similar matericl
provided by DEL, -

5. Nationwide Assistance Program

5.01 From fime 10 fime, o DEf customer may be traveling
throughout the country. If this customer should happan
to be  long dislance {more than 75 miles} from the

DE) Authorized Dedler that ariginelly installed the
product cnd experience a problem with a DE! produ,
he qualifies For aur Nofioawide Assistance Program. To
~ maintain o Notionwide Assistance Pregrom for oft DEI
eustorners, ofl DEI Authotized Dealers shall provide
Warranty Assistance fo n}ty DE) Customer traveling in
their local orea, provided:
The DE product wos instelled by an Authorized Dedler.

B.  The customer is mote then 75 miles awoy or outside

" the original sales market area from the installing
Authorized Deler.

€. The productin question is under DEt warranty.

D.  The servicing Authorized Deoler is authorized 1o sell
the produa fine in quesfion,

5,02 Provided the customer meets the above listed require-
ments, the Authorized Dealer shall honor the DE war-
ety on the productin question and provide the ws-
tomer with:

>

" A Tree diagnosis of system problem (fimited to product

foilure onty). In cases of insicliction problems,
Authorized Dealer muy charge the customer iis normat
labor rofes,

B. Replacement [provided the Aufhorized Dealer has the
camporent in question In stock} or bypass of defective
tomponent(s). _

€. Incoso Authorized Dealer does not have the necessory
purts, Authorized Dealer shall use best efforts to
obtgin such parts.

5.03 If the tustomer cannot provide praof that they ere eli-
gible for the Netionwide Assistance Program or provid-
ed o failure or defect is found, the Authorized Decler
reserves the right fo charge this eusfomer any ond of
of its normal charges.

EXHIBIT |- PAGE /0 I
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5.04 Not withstanding any of the above, DT shall have no
obligation to pay the Authorized Dealer for any of it
costs, fees or expenses.

6. Term and Termination

6.0} Either party may ferminate this agreement at will and
without cause, effective immedintely upon wrtten
ofice being delivered to the other party. |

6.02 As of the effective date of termination, unfifled
Autherized Decles orders shall be deemed canceled
and for thicty (30) days from that date DE shall hove
the apfian ta purchase from the Authorized Dealer and
the Authorized Deater agrees to sell to DEI ll or any
part of the DEI products then in the Autharized
Dealer’s stock ot the prices the Authorized Dealer poid
for the product less any discounts and unearmed
allowances puid fo the Authorized Dealer. Upon exer-
dse of ihis opfian, the Authorized Dealer shall ship the
DF products fo DE! of DEL's expense,

6 03 As of the effective dufe of termination, the Authorized
Detler shall refrain from selling any previeusly
Authorized Products and from any condud which
wevld make it oppeor that it is on authorized DEI

Dealer. Authorized Daafer shell prompily remove from

is letterhends, advertising literature, promational
motericls, signage and from oll telephone and other
business directories of any kind all references to DE,
its products or marks. Authorized Dealer shall prompt-
ly refrain from uting us an Authorized Dealer with
raspect fo the produdts or on behelf of DEI and there-
after shall not use any corparale name, trode name er

trademark tending to give the impression that any
refationship sfill exisis between DE| and the Dealer.
The Authorlzed Dealer egrees to ship fo DEI ofl adver-
fising, safes and promational matericls bearing DEVs
products, names or marks, -

7. Niscelloneaus

7.01 Non-Assignment: Authorized Dealer shall not hove

the right o assign, transfer, hypothecate or sellits

" rights under this Agreement and any suck cssignment,
tronsfer or sale of rights by Authorized Deoler shall be
nall and void ab-initio unless mpproved in writing by
DEE.

7.02 Indemmification: Authorized Dealer sholl indemnify
and hotd B! harmless from and against ony and ol
doims, domages, judgements, decrees, orders and K-
bilifies whatsoever, asserled by uny persca or entity
tesuliing divectly or indicedly from any ad, omission
or commission by the Authorized Decler and such
indemnification shall include the payment of ol
expenses, ¢asts and attorney’s Fees expended by DE!
in defending such claims.

7.03 Governing Law: This agreement is deemed fo hove
been entered into in Viste, Californic, and shalf be
governed by the lows of the State of Californic. AR
questions conceming validity, inferpretation, or perfor-
mante of any of the terms of this Agreement, or
determination of any rights or obligations of the par-
fies thereto, shall be resolved or lfigated in cours in
San Diego County, California, ragardless of where the
Agreement is execuled, and shall be governed by the

TR L
199/ i,

Tows ofthe tate of Caifornia m!h ”.‘.
flcts of haws. In the event of any action or pmteu....-;
induding arbitratian, fo enforce this agreement or any
of s provisions, or te detlare the rights of the porties
with resped to this Agresmeat, the prevailing party
shal; be enfitled to its Attarney's fees, expenses and
court cosks.

7.04 Sevarability: If any provisions of this agreement are
held unenforceable or invalid for any reason whertsoev-
er, such unenforceability or invalidity shall not affed

™ the enforceabity of the remainder of this Agreement.
Any such unenforceabte or invalid provision shall be
severable from the remainder of this Agreement,
which shall remain enforcenble,

7.05 No Weivers or Modificutions: No wafvers or med-
ifications of this Agreement shall be enforceable unless
the same are made in wriling and executed by ol por-
fies.

7.06 This ogreement shafl be deemed ;orm!y drafted end no
ambiguities, duties or obligations shal be resolved
aguinst the drafiing party.

7.07 The owners and/or proprietors of the Aurhonzed
Dedler shall be fointly and severally liohle under the
terms, rights and obligafions of this agreement.

“‘“'&._

Dealer Neme v (it W of Auortzd Sgutue RSM Inificls
Dealer Signature o - Date

Tifle Approved By
Date Duote
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