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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF CALIFORNIA

e
000V 01353 E  (GOA

Case No.

DIRECTED ELECTRONICS, INC., a
California corporation,

Plaintiff,
V.

)
)
)
)
)
)
ZEB AUDIQ, an unincorporated business )
association; RYAN BUTTERBAUGH, an )
individual, doing business as ZEB AUDIO )
and/or THE ZEB; KEVIN )
BUTTERBAUGH, an individual, doing )
business as ZEB AUDIO and/or THE ZEB; )
THE ZEB, an unincorporated business )
association; and CAR AUDIO, INC., a North )
Carolina corporation, doing business as ZEB )
AUDIO and/or THE ZEB, )
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Defendants.

COMPLAINT FOR:

1)
2)
3)

4)
3)
6)

7)
8)

9

Federal Patent Infringement

(35 U.S.C. § 271);

Federal Trademark Infringement
(15 US.C. §1114);

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

State Unfair Competition

(Cal. Bus. & Prof. Code §17200);
State False/Misleading
Advertisement (Cal. Bus. & Prof.
Code § 17500)

State Trademark Infringement
(Cal. Bus. & Prof. Code §14335);
Dilution and Injury to Business
Reputation (Cal Bus. & Prof.
Code §§14320, 14330); and
Common Law Unfair Competition

JURY TRIAL DEMANDED

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

1. DIRECTED is a California corporation with 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 Zeb Audio is an
unincorporated business association engaged in the business of selling car alarms with its
principle place of business located at 120 Winwood Drive, Stedman, North Carolina 28391
and with a place of business at 13573 Dittmar Road, Whitter, California 90605.

3. Directed is informed and believes that defendant Ryan Butterbargh is an
individual doing business as Zeb Audio and/or The Zeb, engaged in the business of selling
car alarms with his principal place of business located at 120 Winwood Drive, Stedman,
North Carolina 28391 and with a place of business at 13573 Dittmar Road, Whitter, CA
90605, and an owner and/or principal of defendant Zeb Audio and/or defendant The Zeb
and/or defendant Car Audio, Inc.

4. Directed 1s informed and believes that defendant Kevin Butterbaugh is an
individual doing business as Zeb Audio and/or The Zeb, engaged in the business of selling
car alarms with his principal place of business located at 120 Winwoed Drive, Stedman,
North Carolina 28391 and with a place of business at 13573 Dittmar Road, Whitter,
California 90605, and an owner and/or principal of defendant Zeb Audio and/or defendant
The Zeb and/or defendant Car Audio, Inc.

5. Directed is informed and believes that defendant The Zeb 1s an
unincorporated business assoctation, engaged in the business of selling car alarms with its
principal place of business located at 120 Winwood Drive, Stedman, North Carolina 28391
and with a place of business at 13573 Dittmar Road, Whitter, California 90605.

1 COMFPLAINT FOR PATENT INFRINGEMENT
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6. Directed is informed and believes that defendant Car Audio, Inc. is a North
Carolina corporation doing business as The Zeb and/or Zeb Audio, engaged in the business
of selling car alarms with its principal place of business located at 120 Winwood Drive,
Stedman, North Carolina 28391 and with a place of business at 13573 Dittmar Road,
Whitter, California 90605.

JURISDICTION AND VENUE

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

exclusive jurisdiction in this matter over each of the following claims:

a. Patent infringement pursuant to 35 U.S.C. section 27;

b. Trademark infringement pursuant to 15 U.S.C. secttons 1051, et.
seq.; and
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).
8. Pursuant to 28 U.S.C. sections 1331 and 1338(b), this Court has original
jurisdiction in thts 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.
9. Pursuant to 28 U.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 &
Professions Code section 14335;
c. State dilution and injury to business reputation in violation of
California Business & Professions Code section 14330; and
d. Interference with contract.

1

2 COMPLAINT FOR PATENT INFRINGEMENT
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10.  Venue properly lies in this district pursuant to 28 U.S.C. section 1391{(c)
because defendants, and each of them, own and operate an internet website that offers
VIPER® products for sale to consumers in California, including San Diego County, and
defendants in fact have sold VIPER® products to persons in California.

GENERAL ALLEGATIONS

11, 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.

12. Inan 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.

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

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

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

e Forward Facing Snake Image, United States Trademark Registration No.
1,822,608 issued on February 22, 1994 (referred to in advertising as
“Vinnie the Viper”). A true and correct copy of the forward facing snake
image certificate of registration 1s attached hereto as Exhibit B and is
incorporated herein by this reference.

i

3 COMPLAINT FOR PATENT INFRINGEMENT
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1 e DEI®, United States Trademark Registration No. 1,873,747 issued on
2 January 17, 1995. A true and correct copy of the DEI® certificate of
3 registration is attached hereto as Exhibit C and is incorporated herein by
4 this reference.
5 » Module Case Line Decoration, United States Trademark Registration
6 No. 2,218,082 issued on January 19, 1999 and United States Trademark
7 Registration No. 2,218,081. A true and correct copy of the module case
8 line decoration certificate of registration for No. 2,218,082 is attached
9 hereto as Exhibit D and is incorporated herein by this reference.
10 » NO ONE DARES COME CLOSE®, United States Trademark
11 Registration No. 1,848,176 issued on August 2, 1994. A true and correct
12 copy of the NO ONE DARES COME CLOSE® certificate of
13 registration 1s attached hereto as Exhibit E and is incorporated herein by
14 this reference.
15 s VIPER® With Snake Head and Tail Image, United States Trademark
16 Registration No. 1,961,709 issued on March 12, 1996.
17 o WARN AWAY®, United States Trademark Registration No. 1,924,872
18 1ssued on October 3, 1995.
19 e BITWRITER®, United States Trademark Registration No. 2,301,471
20 1ssued on December 21, 1999,
21 ¢ (CODE-HOPPING®, United States Trademark Registration No.
22 2,301,162 1ssued on December 21, 1999.
23 » (CODE PLUS®, United States Trademark Registration No. 1,943,761
24 issued on December 26, 1995.
25 o ESP®, United States Trademark Registration No. 2,315,849 issued on
26 February 8, 2000.
27 e FAILSAFE®, United States Trademark Registration No, 1,709,910
28 issued on August 25, 1992.
. 4 COMPLAINT FOR PATEN INFRINGEMENT
e
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e NPC®, United States Trademark Registration No. 2,291,545 issued on
November 9, 1999.

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

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

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

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

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

¢ VRS®, United States Trademark Registration No. 1,831,266 i1ssued on
April 19, 1994,

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

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

marks, the VIPER®, DEI®, NO ONE DARES COME CLOSE®, and the snake image

5 COMPLAINT FOR PATENT INFRINGEMENT
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trademarks have become distinctive of DIRECTED’s goods, and are closely identified with
DIRECTED’s goodwill and reputation.
Patents
17. Many of the components of DIRECTED’s VIPER® vehicle security systems
are covered by design and/or utility patents issued by the United States Patent and
Trademark Office.
18.  DIRECTED owns or is a licensee of the following active patents, among
others, relating to the VIPER® vehicle security systems:
o Vehicle Alarm Case Module, United States Patent No. Des. 345,711
1ssued April 5, 1994. A true and correct copy of Patent No. Des.
345,711 1s incorporated heretn by reference and attached hereto as
Exhibit F.
¢ Motion Sensitive Security System, United States Patent No. 4,584,569
issued April 22, 1986 (Reexamination No. B1 4,584,569 issued June 19,
1990). A true and correct copy of Patent No. 4,584,569 1s incorporated
herein by reference and attached hereto as Exhibit G.
e 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.
e Advanced Method of Indicating Incoming Threat Level to an
Electronically Secured Vehicle and Apparatus Therefore, United States
Patent No. 5,646,591 issued July 8, 1997. A true and correct copy of
Patent No. 5,646,591 is incorporated herein by reference and attached
hereto as Exhibit [.
¢ Remote Control Transmitter, United States Patent No. Des. 419,474

issued January 25, 2000.

6 COMPLAINT FOR PATENT INFRINGEMENT
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e Siren, United States Patent No. 345,317 1ssued March 22, 1994,

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

o (ar Alarm Having A Soft Chirp Arming Signal, United States Patent No.
5,572,185 1ssued November 5, 1996.

o User-Programmable Voice Notification Device for Security Alarm
Systems, United States Patent No. 5,245,694 1ssued September 14, 1993,

» Advanced Embedded Code Hopping System, United States Patent No.
5,872,519 1ssued February 16, 1999.

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

e Alarm Sensor Multiplexing, United States Patent No. 5,900,806 1ssued
May 4, 1999.

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

20.  DIRECTED is informed and believes that sellers and purchasers of
DIRECTED’s VIPER® products have actual or constructive notice of the applicable
patents. DIRECTED gives notice to the public of the patents covering its VIPER® vehicle
security systems by placing a card or piece of paper in 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....”

Authorized Distribution Only

21.  DIRECTED has manufactured and/or does manufacture several VIPER®
vehicle security system models, including but not limited to the 300+; 300 ESP®; 300 HF;
500+; 500 ESP®; SO00HF; 550HF; 600HF; 800 SHF and Viper Code Plus.

22, 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

7 COMPLAINT FOR PATENT INFRINGEMENT
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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.

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

24,  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.

25.  DIRECTED often terminates authorized dealers if 1t finds they have violated
the terms of their agreement.

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

27.  Ifa 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. [t 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.

8 COMPLAINT FOR PATENT INFRINGEMENT
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28 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 preduct itself is
defective. The goodwill and reputation, that DIRECTED has spent substantial time, effort
and money developing, will thereby be tamished and damaged, particularly where the
failure of the system to operate properly causes a theft of either the consumer’s vehicle or
personal property located inside the vehicle. It is for this additional reason, as well as those
stated above, that in addition to providing extensive training for its authorized dealers,
DIRECTED contractually obligates its authorized dealers to install the vehicle security
systems on the dealer’s premises, occasionally visits its authorized dealers to observe the
quality of installation of its products, makes available to its authorized dealers, by
telephone, the technical representatives capable of assisting the dealers with installation
problems as they arise, and provides the computer software to its authorized dealers
containing the electronic circuitry for numerous domestic and foreign vehicles sold in the
United States and abroad.

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

30. At the time of the actions complained of herein, defendants were not
authorized dealers of VIPER® products.

Warranty

31.  Asone of its pnimary 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,

9 COMPLAINT FOR PATENT INFRINGEMENT
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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.”

32.  Itisspecifically stated in the VIPER® warranty that it is valid if “the unit
was professionally installed and serviced by an authorized DEI dealer.” Thus, anyone
purchasing a VIPER® vehicle security system from an unauthorized dealer or an authorized
dealer who sold the product without installation does not receive any warranty or guarantee
of the product from DIRECTED. A true and correct copy of the terms of DIRECTED’s
limited lifetime warranty is attached hereto as Exhibit J and incorporated herein by this
reference.

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

Defendants’ Conduct

34.  DIRECTED is informed and believes that, subsequent to the adoption and
use by DIRECTED of its VIPER®, DEI®, NO ONE DARES COME CLOSE® and snake
image and other trademarks for vehicle security systems, defendants, who are not
DIRECTED authonized dealers, commenced advertising and marketing vehicle security
systems by using the VIPER® and/or snake image trademarks to draw in customers.
DIRECTED is informed and believes that defendants are continuing to advertise using
DIRECTED s registered trademarks.

35.  DIRECTED is informed and believes that defendants advertise and/or
display VIPER® vehicle security systems in an effort to attract the public onte defendants’

Internet web site both to sell the public, without DIRECTED’s authorization, VIPER®

10 COMPLAINT FOR PATENT INFRINGEMENT
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products and, even when defendants do not have VIPER® products in inventory, to “bait
and switch” the public into buying DIRECTED's competitors’ products.

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

37.  Defendants have sold the VIPER® vehicle security systems uninstalled and,
thus, without any knowledge, concern or control as to whether the vehicle security system
1s ever installed, and, if so, whether the system is installed correctly.

38.  DIRECTED, through its agent(s), has purchased at least one uninstalled
VIPER® vehicle security system from defendants in the last 12 months, which infringes
one or more of the above identified patents. This unit was purchased using defendants’ web
site by a person in California and was shipped by defendants to an address in California.

39.  The VIPER® unit purchased by DIRECTED from defendants 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 dealer 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 torn off. The lack of a serial number alone prevents a

customer from being able to register the product for warranty coverage.

40.  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. This fact is generally known in the car alarm
resale industry. And, DIRECTED expressly informed defendants by letters that
DIRECTED’s products, including the VIPER® vehicle security systems are sold only

through authorize dealers and only to end users in an installed condition. In its letters,

' DIRECTED demands that defendants, and each of them, 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 registered trademarks and sell its products without DIRECTED’s

11 COMPLAINT FOR PATENT INFRINGEMENT
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authority or consent. True and correct copies of the cease and desist letters sent to
defendants are attached hereto as Exhibit K. And, defendants’ advertising admits that it is
not an authorized VIPER® dealer. Defendants, or their Internet web site, state that with
some items they sell, they have “chosen not to be authorized.” A true and correct copy of a
recent printout from the defendants’ web page is attached hereto as Exhibit M.

41.  The unauthorized promotion and sale of DIRECTED's VIPER® vehicle
security systems by defendants, 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 DIRECTEDs 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 Infringement { Against All Defendants)

35 U.S.C. Section 271

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

43.  DIRECTED selis its VIPER® vehicle security systems only through
authorized dealers who have entered into a wntten 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 herein by reference and attached hereto as
Exhibit L.

44,  Defendants have infringed and are believed to be directly infringing, literally
or under the doctrine of equivalents, Patent Nos. 4,584,569 (motion sensitive security

system); Des. 345,711 (vehicle alarm case module); 5,532,670 (method of indicating

12 COMPLAINT FOR PATENT INFRINGEMENT
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threat); and 5,646,591 (advanced method of indicating threat), within the United States in
violation of 35 U.S.C. section 271(a) by selling and/or offering for sale within this judicial
district, without license from DIRECTED, products which incorporate and utilize the
inventions and/or designs claimed in the patents listed previously in this paragraph.

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

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

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

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

Second Cause of Action

Federal Trademark Infringement (Against All Defendants)

15 U.S.C. Section 1114

49.  DIRECTED refers to and incorporates herein by reference paragraphs 1
through 48 of this Complaint as though set forth in full herein.
50. Defendants have been using, in interstate commerce, DIRECTED’s

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

13 COMPLAINT FOR PATENT INFRINGEMENT
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| module case design and/or the snake image, without DIRECTED’s consent, in connection

2 with the sale, offering for sale, distribution and/or advertising of vehicle security systems,

3 including the unauthorized sale and offering for sale of vehicle security systems

4 manufactured by DIRECTED.

5 51, The use of DIRECTED’s trademarks in connection with the promotion, sale,

6 offering for sale and advertising of vehicle security systems by defendants likely causes

7 confusion, mistake and/or deception, and has caused confusion, mistake and/or deception,

8 in that such use 1s likely to, and does, deceive the public into believing that there is an

9 association between DIRECTED and defendants, that the VIPER® product the consumer
10 purchases is a complete product with all of its component parts and literature, that the

11 control DIRECTED exercises over the quality of the installation of a VIPER® vehicle

12 security system is being exercised in connection with the purchase and installation of such a
13 security system from defendants, and that DIRECTED’s standard warranties and guarantees
14 apply, when in fact there is no such association, there is no quality control of the product by
15 defendants, there is no such exercise of control by DIRECTED over the installation of the
16 vehicle security system, and DIRECTED’s limited lifetime warranty does not apply.

17 52.  To further the confusion, mistake and/or deception caused by defendants’

18 unauthorized use of DIRECTED’s registered trademarks, DIRECTED is informed and

19 believes that defendants inform customers that VIPER® products they sell include

20 therewith DIRECTED’s standard himited lifetime warranty. In fact, the limited lifetime

21 warranty is not applicable because the product is not being sold and/or installed by a

22 DIRECTED authorized dealer.

23 53.  Defendants’ unauthorized use of DIRECTED’s trademarks, and the

24 unauthorized advertising and sale of DIRECTED’s VIPER® vehicle secunty systems

25 constitutes unlawful infringement of DIRECTED’s VIPER®, snake image and other

26 trademarks under the Lanham Act, 15 U.S.C. section 1114,

27 54.  Defendants’ acts herein alleged were willful, entitling DIRECTED to

28 recover defendants’ profits, damages sustained by DIRECTED, treble damages and costs.

14 COMPLAINT FOR PATENT INFRINGEMENT
STDHLIBI-DAQ-
311991 01

169207 DOC)Y




= R = e = L ¥ e = S e L e

[ N T O T L R s T N T o N T Gy A S GRS GHO Y

28

SDILIBIDAQ:
113991 01
(608201 DOC)

Case 3:00-cv-01353-JM-POR Document 1 Filed 07/07/00 Page 17 of 140

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

56.  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).

57.  Unless and until this Court restrains and enjoins defendants from using
DIRECTED’s trademarks and from selling, offering for sale and advertising DIRECTED's
VIPER® vehicle security systems, defendants will continue their unauthorized and
improper activities.

Third Cause of Action

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

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

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

59.  Defendants’ unauthorized use of DIRECTED’s trademarks and patented
technology, and defendants’ express or implied misrepresentations concerning their right to
sell VIPER® products and use DIRECTED’s trademarks for advertising, and/or the
apphcability 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).

60. DIRECTED’s VIPER® product external packaging and control module case
are inherently distinctive and/or have acquired secondary meaning prior to defendants’ acts
alleged herein. The design of the packaging and the module case are nonfunctional.
Defendants use of DIRECTED’s external packaging and/or control module case 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 condition

15 COMPLAINT FOR PATENT INFRINGEMENT
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1 is permitted by DIRECTED. Defendants’ unauthorized use of DIRECTED s trade dress is

2 a violation of section 43(a) of the Lanham Act, 15 U.S.C. section 1125(a).
3 61.  Asaresult of defendants’ improper and unauthorized activities, DIRECTED
4 has suffered and will suffer damages in an amount to be proved at trial, but believed to be
5 n excess of $20,000.
6 62. DIRECTED has incurred and will continue to incur attorneys’ fees and
7 costs in the prosecution of this lawsuit.
8 Fourth Cause of Action
9 Tortious Interference with Contract (Against All Defendants)
10 63.  DIRECTED refers to and incorporates herein by reference paragraphs 1

11 through 62 of this Complaint as though set forth in full herein.

12 64.  DIRECTED is informed and believes that defendants know, or by the

13 exercise of reasonable care should know, that DIRECTED sells VIPER® products only to
14 authorized dealers who are contractually obligated to resell the products in an installed

15 condition, to ultimate consumers, and over whom DIRECTED can exercise control with

16 respect to the content and installation of its VIPER® vehicle secunity systems. A true and
17 correct copy of DIRECTED’s form authorized dealer agreement 1s incorporated herein by
18 reference and attached hereto as Exhibit L.

19 65.  DIRECTED is informed and believes that by purchasing VIPER® products
20 for resale from parties other than DIRECTED, defendants intentionally, recklessly, or

21 negligently committed acts designed to cause and encourage the breach of contract by one
22 of more of DIRECTED’s authorized dealers.

23 66.  Defendants’ sale of VIPER® vehicle security systems, which are not

24 installed by an authorized dealer and which carry no warranty as a result of not being sold
25 and 1nstalled by an authorized dealer, in addition to interfering with DIRECTED’s contracts
26 with its authorized dealers, will injure the goodwilt associated with DIRECTED’s VIPER®
27 and related trademarks, and the valuable reputation DIRECTED has developed with respect

28 i
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—

to vehicle security systems, all to DIRECTED s damage in an amount to be proved at trial
but believed to be in excess of $20,000.

67.  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 willfully and with
malice, thereby supporting the award of exemplary damages.

Fifth Cause of Action

Unfair Competition/Unfair Business Practices (Against All Defendants)

Cal. Bus. & Prof. Code Section 17200

68.  DIRECTED refers to and incorporates herein by reference paragraphs 1
through 67 of this Complaint as though set forth in full herein.

69.  Defendants’ unauthorized use of DIRECTED's trademarks and infringement -
of 1ts 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 Apphance Repair
Dealer Registration Law, and/or defendants’ express or implied representations concerning
the applicability of DIRECTED’s limited lifetime warranty in connection with the sale of
VIPER® vehicle security systems constitute unfair and fraudulent business practices within
the meaning of California’s Unfair Trade Practices Act, California Business & Professions
Code sections 17200 et. seq.

70.  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.

71.  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.

17 COMPLAINT FOR PATENT INFRINGEMENT
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Sixth Cause of Action

State False/Misleading Advertisement (Against All Defendants)
Cal. Bus. & Prof, Code Section 17500

72.  DIRECTED refers to and incorporates herein by reference paragraphs 1
through 71 of this Complaint as though set forth in full herein.

73.  Defendants’ use of DIRECTED’s trademarks and patented matenal to sell
VIPER® products and/or entice the public onto defendants’ Internet web site for the
purpose of selling DIRECTED’s competitors’ products constitute false and/or misleading
advertisement in violation of California Business and Professions Code sections 17500 et
seq.

74.  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.

75.  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.

Seventh Cause of Action

State Trademark Infringement (Against All Defendants)

Cal. Bus. & Prof. Code Section 14335

76.  DIRECTED refers to and incorporates herein by reference paragraphs 1
through 75 of this Complaint as though set forth in full herein.

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

78.  Defendants, without DIRECTED s authority or consent, have used, and
continue to use, DIRECTED’s registered trademarks for the purpose of enhancing the
commercial value of, selling and soliciting the sale of products, merchandise and goods in

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

18 COMPLAINT FOR PATENT INFRINGEMENT
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79.  Defendants’ acts and omissions will continue unless and until enjoined by
this Court.

Eighth Cause of Action

Dilution and Injury to Business Reputation (Against All Defendants)

Cal. Bus. & Prof. Code Section 14330

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

81.  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 distingutshed
from the products of others.

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

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

84.  Defendants’ acts and omissions will continue unless and until enjoined by
this Court.

Ninth Cause of Action

Common Law Unfair Competition (Against All Defendants)

85.  DIRECTED refers to and incorporates herein by reference paragraphs |
through 84 of this Complaint as though set forth in full herein.
86.  Defendants have attempted to and have obtained economic benefit from, and

have further competed with DIRECTED’s authorized dealers acting within the scope of

19 COMPLAINT FOR PATENT INFRINGEMENT
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such authorization and taken business away from them, and consequently from
DIRECTED, by trading upon the goodwill and reputation that DIRECTED has established
through the expenditure of substantial sums of time, effort and money. Defendants have,
without authonzation, used DIRECTED's registered trademarks and patented material to
promote the sale of vehicle secunity systems, and/or they have used DIRECTED’s
trademarks and/or VIPER® vehicle security systems to “bait” customers onto their Internet
web site, and/or they have made misrepresentations to customers regarding the quality of
installation of VIPER® vehicle security systems which it has sold, and/or they have made
misrepresentations to customers concerning the applicability of DIRECTED s limited
lifetime warranty to DIRECTED VIPER® vehicle security systems which they have sold.

87.  Asaresult of the acts and omissions of defendants as alleged herein,
DIRECTED has suffered, and will continue to suffer, monetary damages n 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.

88.  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 willfully and with
malice, thereby supporting the award of exemplary damages.

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

1. For an injunction enjoining defendants, their officers, agents, affiliates,
employees, and those persons in active concert or participation or privity with them who
receive actual notice of the order by personal service or otherwise, from infringing
DIRECTED’s patents, including but not hmited 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);

7
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1 89.  For an injunction enjoining defendants, their officers, agents, affiliates,

2 employees, and those persons in active concert or participation or privity with them who

3 receive actual notice of the order by personal service or otherwise, from selling or

4 advertising DIRECTED’s vehicle segurity systems, or using DIRECTED’s VIPER®,

5 DEI®, NO ONE DARES COME CLOSE®, module case design, and forward facing snake
6 image or other trademarks;

7 90.  For an order requiring defendants to immediately cease all advertising, signs

8 and products containing DIRECTED’s VIP‘ER@, DEI®, NO ONE DARES COME
9 CLOSE®, and forward facing snake image trademarks and immediately deliver such items

10 to DIRECTED;

11 91.  For an order requiring dcfenf‘ants to deliver to DIRECTED all VIPER®
12 products within their possession; \
13 92.  For an order precluding defendants from using any false designation of

14 ongin or false description, including DIRECTED’s VIPER®, DEI®, NO ONE DARES
15 COME CLOSE®, and snake tmage trademarks, that can, or is likely, to lead the consuming
16 public, or individual members thereof, to believe that any product manufactured, distributed

17 or sold by defendants is in any manner associated or connected with DIRECTED, or is sold,

18 licensed, sponsored, approved or authorized by DIRECTED;

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

22 94.  For an order directing defendants to file with the Court and serve upon

23 DIRECTED’s counsel within thirty days after entry of the order of injunction, a report

24 setting forth the manner and form in which the defendants have complied with the above
25 specified terms of injunction; and
26 95.  For an order awarding to DIRECTED all of defendants’ profits or gains of

27 any kind resulting from defendants’ unauthorized sale and/or advertising of DIRECTED’s

28 i
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| VIPER® products and/or a reasonable royalty for defendants’ unauthorized sale and/or
2 advertising of DIRECTED’s VIPER® products.

3 As to all causes of action:
4 96.  For monetary damages in an amount according to proof; and
5 97.  For interest on said damages at the legal rate from and after the date such
6 damages were incurred.
7 As to the first, second, fourth and ninth causes of action:
8 98.  For punitive and exemplary damages.
9 As to all causes of action:
10 99.  For costs, including reasonable attorneys fees; and
11 100.  For such other and further relief as the Court deems proper.
12
13 DATED: ? - - o STEPHEN S. KORNICZKY
KRISTEN E. CAVERLY
14 BROBECK, PHLEGER & HARRISON LLP
” fot b,
16 By 4 Stéphen S. Korukzyly
17 Attomeys for Plaintiff Directed Electronics, Inc.
18
19
20
21
22
23
24
25
26
27
28
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1 DEMAND FOR JURY TRIAL

Plaintiff DIRECTED hereby demands trial by jury.

VS

Lh

DATED: ? 7 (A STEPHEN S. KORNICZKY
KRISTEN E. CAVERLY
BROBECK, PHLEGER & HARRISON LLP

o st S L

Rl s e R ! T =

7" Stephen S. Komj mjkziy
Attorneys for Plaintiff Dlrected Electronics, Inc.

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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Exhibit No.
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United States Trademark Registration No. (VIPER®)

United States Trademark Registration No. 1,822,608 issued on
February 22, 1994 (Forward Facing Snake Image)

United States Trademark Registration No. 1,873,747 issued on
January 17, 1995 (DEI®)

United States Trademark Registration No. 2,218,082 issued on
January 19, 1999 (Module Case Line Decoration)

United States Trademark Registration No. 1,848,176 1ssued on
August 2, 1994 (NO ONE DARES COME CLOSE®)

United States Patent No. Des. 345,711 issued April 5, 1994 (Vehicle
Alarm Case Module)

United States Patent No. 4,584,569 issued April 22, 1986 (Mation
Sensitive Security System)

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

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

Limited Lifetime Consumer Warranty
Cease and Desist Letters
Dealer Agreement

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

Reg. No. 1,756,693

United States Patent and Trademark Office Registered Mar. 9, 1993

TRADEMARK
PRINCIPAL REGISTER

VIPER

DIRECTED ELECTRONICS. INC. (CALIFOR-
NIA CORPORATION)

1413 LINDA VISTA DRIVE

SAN MARCOS, CA 92069

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

LOCKS, ACTUATORS. AUDIBILE ALARMS
AND PARTS THEREFQR. [N CLASS 12 (US.
CLS. 19 AND ).
FIRST USE
11-9-1984,

{1-9-~1584; IN  COMMERCE

SER. NO. 73-775.611, FILED 1-2J-1989,
G. T. GLYNN. EXAMINING ATTORNEY

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

o

Reg. No. 1,822,608

United States Patent and Trademark Office Registered Feb. 22, 195¢

TRADEMARK
PRINCIPAL REGISTER

DIRECTED ELECTRONICS, INC, (CALIFOR-
NIA CORIMORATION)

2560 PROGRESS STREET

VISTA, CA 92083

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

RETAIL STORES AND EY AUTOMOTIVE SE-
CURITY INSTALLERS. IN CLASS 11 (U.5. CLS.
19 AND 2D,

FIRST USE 4%8-1985; IN COMMERCE
6-8-1988.
SER. NO, 74-185.813, FILED 5-3-1991.

RICHARD A. STRASER. EXAMINING ATTOR.
NEY

EXHIBIT B PAGE 23
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UD/26/UV  WRD L19!14 FAK fou d9uldnsy [TH [CIRIVR

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 6-0-1585% IN COMMERCE
N1A CORPORATION) 6-0-1985.
2560 PROGRESS STREET
VISTA, CA 92083 SER. NO. 74-348,752, FILED 1-15-1993.

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

EXHIBIT L PAGEQ;"}_
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Int, Cl.: 12

i - 1 &y DA, 3 4
Prior U.S. Cls.: 19, 21, 23, 31, 35 and 4 Reg. No. 2,218,082
United States Patent and Trademark Office  registered gan. 19, 1999

TRADEMARK
PRINCIPAL REGISTER

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

2560 PROGRESS STREET

VISTA, CA 9208 GEOMETRIC ARRANGEMENT OF A PAR.

ALLEL PAIR OF TRIPLE PARALLEL LINES
FOR: ANTI.THEFT ALARMS FOR VEH!- JOINED BY A PAIR OF PERPENDICULAR

CLES: ANTI.THEFT ALARM SYSTEMS COM-  LINES.

PRISING ELECTRONIC SENSORS, SIRENS,

REMOTE CONTROL TRANSMITTERS, RE- .

CEIVERS AND PARTS FOR THE SAME. SOLD SER. NO. 75-185.015, FILED 10-17-1996.

SEPARATELY OR AS A UNIT, IN CLASS 12

(US. CLS. 19, 21, 23, 31, 35 AND 44). MATTHEW KLINE. EXAMINING ATTORNEY

EXHIBIT 1 PAGE 25 |
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—

01/03/00 MON 12:52 FAZ 760 5931338

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

United States Patent and Trademark Office

DEI

G

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

TRADEMARK
PRINCIPAL REGISTER

NO ONE DARES COME CLOSE

DIRECTED ELECTRONICS, INC. (CALIFOR.
NIA CORPORATION)

2560 PROGRESS STREET

VISTA, CA 52083

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

UNIT AND SOLD THROUGH AUTOMOTIVE
SECURITY INSTALLERS, IN CLASS 12 (US
CLS. 19 AND 21).
FIRST USE
1-24-1986.

1-24-1986; IN COMMERCE

SN 74-337,339, FILED 12-7-15%2.

RICHARD A. STRASER, EXAMINING ATTOR.
NEY
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United States Patent [
Issa

ARG 0 O AR

US00D3457118
{11 Patent Number:

145] Date of Patent:

Des. 345,711
o Apr. 5, 1994

{s4] VEHICLE ALARM CASE MODULE

Duarrell E. Issa, 1598 Parkview Dr.,

[76] Imventor:
- Vista, Calif. 92083

[**] Term: 14 Years

{21] Appl. No: 3,m2

[22] Filed: Jan, 15, 1993

[52] US.CL D10/106
[58] Field of Search ............. 3407540, 546, 563, 568,

340/571, 372,313, 574, 341, 342, 384; 1167169,
D10s104, 106, 116, 121

[56] References Cited
U.S. PATENT DOCUMENTS

D. 303,223 §/198% Issa
D. 133,633 3/199) lssa
D. 333,634 3/1981 lhm "
D. 333,996 3/1993 Mattetal e, D10/106

Primary Examiner—Waliace R. Burke

Assistant Examiner—Marcus Jackson
Attorney, Agent, or Firm—John J. Murphey

571 CLAIM

The ornamental design of a vehicle alarm case module,
s shown and described.

DESCRIPTION

FI1G. 1 is a top plan view of the vehicle alarm case
module showing my new design;

FIG. 2 is 2 bottom plan view of the device showing my
new design;

FIG. 3 is a left side elevstional view thereof showing
the design;

FIG. 4 is a right side elevational view thereof showing
my new design;

FIG. 5 is a front elevational view of my new design;
FIG. 6 is a rear elevational view of the vehicle alarm
case module: and,

FIG. 7 is a trimetric view thereof showing my new
design.
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and a comparator 10 provide an output which is & mea-
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1
MOTION SENSITIVE SECURITY SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a conrinuaion-in-part of applica-
don Ser. No. 06/324,170, filed Nov. 23, 1981, now aban-
daned.

TECHNICAL FIELD

This invention relates to security systems generally
and to improved motion sensors and improved signal
processars for such systems.

BACKGROUND ART

This invention is particularly useful for the antitheft
- protection of motor-vebicle, -constrecton equipoent,
and other high value apparatns in which & securty
system can be housed. While not limited thereto the
invention is particularly useful for the protection of
apparatus which is sormally moved from place to place
or is fixed to an immovable structure. If the apparatus to
be protected against theft cannot be made s=cure by
enclosure or attachment, it is usual practice to attempt
to sense the theft or attemptad theft 2nd, on that occa-
sion, to injtiate some preventive measure. A comman
preventative is to sound an alarm capable of attracting
attention to the theft. The detection of motion is a logi-
cal choice wher attempting to provide an apparatus
which is applicable to the protection of a wide variety
of portable apparatus in a multitode of different situa-
tions. However, designing a satisfactory motion sensi-
tive security System is complicated by the need to dif-
ferentiate between authorized and woanthorized move-
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 pead to devise a sensor
which is effective without regard to spacial crisntation
or temperature differences and other physical factors.
Prior systems have incorporated feamres to over-
come these and other problems for particular applica-
tions. Arming switches, self contained power sources,
time delay circuitry, and other means have been em-
ployed. In general, however, the inciusion of such fea-

2

sensor of the invention and, in part, because of its im-
proved signal processar. [n preferred form, the sensor
comprises a coil adjacent to which a magnet is sus-
pended such that the magnst is {reely moved toward
and away from the coii, from side to side of the coil in
a plane over the coil, and rotationally on an axis which
lies in & plane parallel to the coil. The suspension ele-
ment is a resilient member lying, when relaxed, in a
plane paralle! to the plane of the ccil windings, and, in
the preferred form, substantially in the plane containing
the center of gravity of the magnet and its mounting
strucrure.

The coi} is part of the signal processor. Signals in-
duced in the coil are applied to a band pass amplifier, in
the preferred embodiment, whose output is compared in
a comparator to a selected standard. Provision is made _

" for alfering the stapdard with a signa] such, for example,

iy

40

tures to solve a problem peculiar to one application has 45

rendered the system l=ss useful, or even useless, in other
applications, The need remains for a sensor and 2 system
which has wide application, and one purpose of the
invention is to satisfy that need

SUMMARY OF INVENTION

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

These and other objects and advantages of the inven-
ticn which will be made apparent in the deseription that
follows are realized, in part, because of the impraved

50

&

85

as might be applied by a switch sensitive to the state of
some condition. The comparator output is integrated
and is made, at a selected, accumclated signal value, to
make energy available for signalling that unauthorized
mation. has been detected. A timing means terminates
the unauthorized motion signal some predetermined
time after the integrated sigpal level falls below a.
threshold value. Another fimer delays integrator opera-
tion for a selected time following activaton of the sys-
tem.

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

A means is included m the invention far rendering
this system inactive for a selected time primarily to
avoid sensing motion as an incident to activating the
system. In the preferred form that means is proximity
sensitive and unauthorized moticn 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 mezns for interrupting horn 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. Alsa, that prefecred form employs
simplified circoitry for arming and disarming the 5Ys-
tem.

BRIEF DESCRIPTION CF THE DRAWINGS

In the drawings:

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

FIG. 2 is & circuit diagram of the sepsor and signal
processing section of toe system of FIG. 1;

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

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

FIG. § is 2 cross-sectional view taker on line 5—35 of
FIG. 3; and

FIG. 6 is a diagram showing a portica of the circuit
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 a sensor and signal processing electronics and is

exupIT (o PAGE 33
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called the “sensing and signal processing unit™” In addi-
tion, the system comprises a wiring harmess generally
designated 16. It extends from the unit 12 and includes
connector terminals 18 and 19 for connectian o a bat-

tery or other source of electrical power. The harness §

also includes two multiple connector jacks. One of
those jacks is numbered 20 and it is interconnected with
the plug 21 of a cable 22 that extends to the speaker unit
14. Two plugs are fitted ioto the other jack 23. One of

those plugs is connected by a cable 24 to a sprng 10

opened plunger operated switch 25 in parallel with 2
condition sensor 125, The other plug is connectad by a
cable 26 to a reed switch 27,

The preferred embodiment includes thase several

connectors and jacks and plugs so that the system may 15

be readily reconfigured for different applications. If the
System is to_be permagently instailed in an.automabile it -
may be preferred to omit the loud speaker unit 14 and to
use the autormobile’s horn instead. In addition, it may be

preferred to omit the battery that is housed in enclosure 20

12 and instead derive power from the automobile’s
battery through terminals 18 and 1%. The primary sen-
sor utilizes a resilieat mamber and mass combination
but, in some cases, particularly in cases of automobiles,

it may be desirable to use a mechazicaliy acutated 25

switch to detect some kinds of unauthorized acton
such, for example, as opening of the automobile’s hood
or of the automobile’s door, That kind of unauthorized
action is readily sensed by the plunger switch 25, but a

switch of that kind may be unnecessary, and would be 30

omitied, in other situations such, for example, as when
the system is attached temporarily to & piece of rosd
building equipment which is to be left on the job site
overnight. For an application of that kind it is more
convenient to use the internal battery as the power I
source rather than to attempt to connect the system o
the pawer source of the system of the uoit 1o be pro-
tected. Alse, in that application the use of the plunger
operated motion sensor may be undesirable.

§

In some applications it is desirable 1o provide a means 40

for disarming the system at & position knowe only to the
authorized person or persons. In some applicadons of
the system the inclusion of such a switch is desirable. [n
other applications it might not be needed.

The primary seasor and the signal processing cir-
cuitry are packaged so that they can be mounted to-
gether at any convenient place within the apparatus to
be protected. The sensor respords to acceleration and it
is arranged so that it will respond to acceleration in any
divection. The sensing apparatus is constructed so that it
will sense any acceleration from a very low value tc 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.
tioz of the sysiem. )

Not only will the sensor sense motion i any direction
but its response to acceleration is rajatively independent
of the spacial orientation of the unit 12, That feature is
particularly important when the system is moved from

4

5

P

[

one security test 1o another. Even when it is not as, for &0

example, when permanently mounted in & motor vehi-
cle, the fact that the sensor is omnidirectional permits a
widar choice of mauntag arrangements.

The preferred form of sensor employs a mmass resilient
roerobar spring arrangement in which movement of the
mass causes movement of a magaet in proximiry o a
pick-up coil. The coil is Jocated in the field of the mag-
net which ordiranly forms at least part of the mass so

6

(Y

4

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 ars selected so that the
roagnet will be moved in significant degree in respanse
1o even very small vaiues of motion. A popular term for
such an apparatus is “metion detector.” [n FIG. 2 the
magnet is identified with the refarence numeral 3¢, and
the coil is numbered 31.

Signal Processing Circuit

The signal processor of preferred form empioys inte-
grated circuit devices that require energizarion fram
sources that are both more posttive and more negative
than intermediate or reference potensial. That require-
ment is met by the power supply circuitry shows in the
lower left corner of FIG. 2. The power supply, which is
generally designated 31, includes 1erminals 1% and 15.
They are arranged for comnection through a main
power switch to an external battery the positive side of
which is concected to terminal 18 and the negasive side
of which is connected to terminal 19. Terminal 19 js
connected by line 33 to system ground identifiec by the
symbol marked 34. The positive termins] 18 is con-
nected by line 35 to a supply terminal W and to a recti-
fier 36 the other side of which is connectad by line 37 to”
the positive terminal 38 of the signal processor cir-
cuitry. The interna) power source is a battery 40 which
is connected in series with a switch 41 berwesn lines 35
and 33. Transients in this system are filtered out by a
capacitor 42 which is connected berween lines 37 and
33. Resistors 43, 44 and 45 are connectad in series, in
that order, between line 37 and line 33. A power termi-
nal Y is connected to the juncture of resistars 43 and 44,
and & power terminal Z is connected to the juaction
between resistors 44 and 43, A second voltage divider is
formed by resistors 46 and 47 which are connected in
seriss, in that order, between lines 37 and 33. The junc-
ture of resistors 46 and 47 is connected to the refarence
voltage terminal which is numbered 48.

Just above the power circuit 31 of FIG. 1 is an audio
oscillator. Tt includes a comparator 50 whose output is
connected by resistor 51 to its posidve input and by
resistor 52 to its negative input. The posiuve input of
the comparator is connected to the junction of resistors
53 and 54 which are connected to form a voltage di-
vider between the posidve line and negadve ground.
That voitage divider circuit includes a switch 55 which
is opened to disable the oscillator when, for example,
the speaker or alarm device includes its own modulatar
of is not to be modulated.

The negative input of the comparator 50 is conrected

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

are connected in series from the positive line o ground
and together form the frequency conrtrol cireuit of the
oscillator.

The output of the comparator 50 is applied through
the parallel combination of diode 58 and resisior 59 to
the positive input of a comparator 60 and 1o the positive
line through another resistor 159, A resistor 161 con-
nects the ousput of the comparatcr with the positive
input. The negetive inpur is connected by a line 61 to 2
corntrol circuit to be deseribed below, The cutput of the
comparater is also connectad to the negative input of 2
comparator 62 whose positive terminal is connectad to
the reference line. The output of the latter is connected
to the base of 2 tzansistor 64 through a resistar 65. The
emitter of the transistor is connacted to ground valtage
and the collector is connected by resistors 66 and 67, in
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series, to the positive line. The junction of resistor 66
and resistor 67 is connected to the bass of 2 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 ta the ourput sounding de-
vice T4, A pair of diodes, one connected across the
emitter and coflector of transistor 68 and the other
connected from its collector to circwit ground, protect
the traosistor,

The oscillator and amplifier are operative only when

the output of comparator 80 is appiled through the
adjustable resistor 81 to line 61 to apply a positive signal
10 the negative input terminal of the comparator 60, A
diode 82 is conoected between line 61 ard the positive
terminal, and the capacitor B3 is connecied between ling
61 and circuit ground.
_ The negative input of comparator 80 is connected to
the power terminal Z between resistors ¢4 and 45 of the
pawer circuit 32. The positive input of comparatar 80 is
connected to line 84. A timing circuit formed by the
parallel combination of a capaciter 85 and a resistor 86
are connected between line 84 and ground. Line 84
extends to & junction 87, That junction is connectad to
the coliecior of a transistar 88 whose emitter is con-
nected 1o circuit ground and whose base is connected
through & resistor 89 to the output of 2 comparator 50
whose positive terminal is connected to the power ter-
minal Y berween resistors 43 and 44 of the first de-
seribed voltage divider petwork in power circuit 32.
The negative terminal of comparator 80 is connected to
the junction of resistor 91 and capaciter 92 which are
conagcted in series, in that arder, between the pasitive
line and ground. The resistor and capaciter form a tim-
ing circeit, Provision is made for rendering that circuis
inoperative by shoring the capacitor. The shorting
circuit is formed in parallel! with the capacitor and it
includes the normally oper reed switch 93 and the con-
nector 23 of the wiring harness,

At the upper left in FIG. 2 coil 31 is disposed within
the magnetic field of megnet 30. The coil is connected
in series with a resistor 95 between the negative input
terminal and the positive mput terminal of an amplifier
96. The positive terminat of the circuit is connected to
the reference potential line of the system, and a capaci-
tar 97 is cannected in parallel with the combination of
coil 31 and resistor 95, The output of the amplifier 56 is
connected by the paralle] combination of a resistor 98
and 4 capecitor 99 1o the negative input terminal of
amplifier 96. in addition, the output of amplifier 96 is
connected through 8 coupling capacitor 100 and a series
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 resistor 103 and a
parallel circuit consisting of resistor 104 and capacitar
105 1o the negative input termingl of the amplifier 102.
The junction between the resistor 103 and the parallel
circwlt is connected by a resistor 106 to the refarence
potential line. In addition, the output of amplifier 102 is
cannected 10 ope end of & series circujt formed by resis-
tor 107 and capacitor 108 between the output of ampli-
fier 102 and the reference potestial line, in that order.
The junction between resistor 107 and capacitor 108 is
connected to the positive input terminal of amplifier 110
whose negative input terminat is connected to the cut-
put of that amplifier. The output is also connected
throegh the series combination of a potenriometer 111
and a fixed resistor 112 to the positive line. The junction

=)
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batween the poteatiometer and the fixed resistor is con-
nected through the jack and plug set 23 o one side of
the normally open plunger switch 25 whose other side is
connected to circuit ground. The t2p of the potentiome-
ter is connected to the negative inpur of another com-
parator 113 whose positive input terminal is connscted
by line 114 to the output of arplifier 102. The output of
comparator 113 is conpected through a diode 115 to the
junction point 87.

Dicde type IN4OO! may be used everywhere where a
diode is indicated in the diagram. The several amplifiers
and comparators in the circuit are integrated circuit
type 124. Appropriate values for the other elements of
the circuit are listed in the chart below.

Component Values

Value
Resistory
43, 45, 47,85, 107, 112 17K obms
+, 55, 101, 81 100K obms
106 LK chms
56, 104 } Meg chums
4§, 51, 52, 53, 54, 67, 98,
103,11, 112 10K ohms
o9 470K chms
Capacitors
42, 97, 99, 108, 108 0] mfd
£, 83,85, 9%, $Q0 100 mfd

Operation of the Circuit

The sounder 74 is energized when transistor 68 is
terned or. The homn circuit ncludes a make-and-break
switch so that the horn will sound notwithstanding that
it is energized from the unidirectional source. Transistor
63 is turnad on by the output of cusrent amplifier 62
when comparator 60 is rendered conductive. The com-
parator 60 is turned on when the voltage across capaci-
tor 83, which is applied to the negative terminal of
comperator 60 by line §1, exceeds the potential at the
positive input of comparatar 60. The potential &1 the
positive terminal is established by the resistive network
formed by resistors 56, 52, 59, 159 and 161, and the
voltage that is applied to that network from the pasitve
side of the power source, and the output of the compar-
ator 50 which is connected as a multivibrator.

In summary, the sounder 74 will be murned on and off
at a rate determined by the multivitrator when the po-
tential across capacitor £3 excesds some threshoid
value. Capacitor 83 is charged by comparator 80
through the varisble resistor 81 at a rate that is deter-
tnined by the output potertizl of the camparator and the
value of the resistor. Comparator 80 is wrned on to
charge the capacitor 83 only when the potendal at jts
positive input exceeds the reference potendial Z which
is applied to its negative input The potenzial at the
positive input is equal to thepotential across capacitor
85. A discharge resistor 86 is conpectad in parallel with
capacitor 85 to form & timing eireuit, A means is incor-
porated in this system for preventing the accurnulation
of charge on eapacitor 85, or for rapidly discharging the
capacitor, and in this preferred embodiment that means
comprises the transistor 88 whose collector/emuitter
circuit is connected in paralle] with the capaciior, When
that transistor is rendered conductive the capacitor is
shorted to ground. Conduction i controlled by com-
parater 90 whose output is applied to the base of traasis-
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tor 88. The comparator bas jts pasitive input connected
to 2 reference source of positve potential, The negative
input is connected to a timing circuit formed by the
series cambination of resistor 91 and capacitor 92. The
curput of the comparator 90 will turn the transistor 88
on uatil the capacitor 92 charges through resistor 91 to
a value that exceeds the potential at the positive input of
the comparator. As 2 consequence of that, transistor 88
is turned on and the capacitor 85 is preventad from
being charged for an interval following application of
power to the circuit until the capacitor 92 bas been
charged, Closure of the reed switch 93 will dischargs
capacitor 92 and result in a tura on of comparator 90 to
turn on the transistor 88 and prevent capacitor 85 from
being charged unti] the switch 93 s reopened and the
capacitor 92 bas been charged through resistor 91.

-— Capacitor 85 is charged by cutput cifftent from com.
parator 113 through diode 115 as an incident to detec-
ton of motion at coil 31. Motion of the magnet induces
a voltage in coil 31 and that voltage is applied across the
positive and negative inputs of amplifier 96. The cutput
of amplifier 96 is applied to the input of amplifier 102.
The function of the several resistors and capacitors that
are associated with amplifiers 96 and 102 is ta limit the
frequency response of the system to values that corre-
spond to the frequency of voltage variations induced in
coil 31 for the kind of motion and acceleration to be
detected. In practice, and in this preferred embodiment,
the amplifier 102 will provide an output in respoase to
changing input a1 frequencies below about tem kilo-
Hertz. For practical reasons, the circuit is made respon-
sive to frequencies {n the range between about eight
cycles per second and 160 cycles per second. The out-
put of amplifier 102 is applied directly to the positive
input of comparator 113 and is applied to the negative
input of that comparator through the combination of
current amplifier 110 and a time delay circuit farmed 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 cutpur of
amplifier 102 does not change and equal potentials are
applied to the inputs of comparator 113, When the out-
put of amplifier 102 is chenged the delay in applying the
change to the negative terminal will result in input
differences that turn on the comparator 113 and resultin
the charging of capacitor 85.

Summarizing the operztion of the system, accelera-
tion is detected by the combination of magnet 30 and
coil 31, and results in the charging of capacitor 85. That

capacitor having been charged, comparator B0 will 5o

apply &n output through resistor 81 to capacitor 83.
After some time inerval, the duration of which can be
adjusted by adjustment of the value of resistor 81, ca-
pacitor 83 will be charged abave a threshold value and
will result in comparator 60 and the horn 74 being
turned on.

There are applications {or 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 sensar of some other conditon related to a viola- &

tion of security, Thus, for example, it may be desirable
to sound the alarm if the vehicle door or hood or trunk
lid is opened whether or not that motion is sensed by the
acceleration sensor. The preferred system includes such
a switch, numbered 25 in F1G. 1 and connectad be-
tween ground and the junction between resistors 111
and 112 in FIG. 2. If switch 15 is closed the outpus of
comparator 113 will go high. Capacitor 85, and thus

—
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capacitor 83, will become charged and the horn will
operate as previously described. A condition sensor 125
in this case a circuit whose output goes low when igni-
tion current flows, is coanecied in paralie} with switch
25,

The svstem is enabled or disabled by imerrupting the
power source. The means for interrupting epergy from
an exterpal power source is oot shown in the diagram.
The swiwch 41 is used for interrupting energy supply
when the source is internal. When the sensing and signal
processing unit is mounted in a relatively inaccessible
place the swich 41 would be mountad at a place more
conveniendy accessible,

There are two ways 1o disable the unit. One ista open

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

reed sWiich 93. In preferred form the reed switch is
magnetically actuated and is used when it is desired to
disable the system far a shart period of time. The system
is disabled immediately when the switch 93 is closed
because closure discharges capacitar 92 and results in
the immediate discharge of capacitor 85. Resetting is
delayed untl capacitor 92 is recharged above the
threshold level through resistor 91. The tme that the
horn continues 1o bé sctivated following the cessation
of motidn is determined primarily by the discharge rate
of capacitor 85, and that is determined by the combina-
tion of the amount of its capacitance and the resistance
of resistor 86. )

The interrelationship of the several timing circuits to
one another and to the motion detector is special. The
motion detector has 8 patural osciltation frequency in
each of its several movement modes which lies within
the passband of the circuit between coil 31 and capaci-
tor 85. Acceleration or other motion once detected
results in oscillation of the magpet (or coll if it is the coll
that is resfiiently mounted) to provide & signal which
continues for some period even if acceleration is limited
to a very short interval.

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

While it is charged rapidly from comparator 113,
capacitor 85 discharges slowly through resistor 86. Asa
consequence comparator 80 supplies charging current
10 eapacitor 83 of the second timing circuit over a rela-
tively long period. Capacitor 83 discharges througk 2
different circuit over & longer pariod. That arrangement
of tming circuits insures that system operation is sub-
stantially the same in response to actuation of the spe-
cific motion detection switch 25 as to acceleration of
magnet 30. It permits setting alarm time at resistor 81
independently of system sensitivity which is set at resis-
tor 111, and it delays turn off if the alarm is on when the
switch 93 i closed. That latter feature is imporant
becanse the thief who has set off the alarm and finds
switch 93 in his attermpt 0 silence the alarm cannot tell
by its actuation that he has found the disabling switch.
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stantially alike in Jengrd and in diameter and in every
) ) . other characteristic, and each terminates in an enlarge-

Th;_s metion of acceleration detector is formed by the  ment or keeper which, tn this form, is substantiaily
combination of 2 maguet and a coil arranged so that  ¢ylindrical. The cylindrical end of the arm 216 is num-
relative motion between them results in induction of 2 5 bered 220, and the cyilndricat end of the arm 218 is
potential in the coil. In the preferred embodiment the  numbered 222. Each arm, adjacent its respective cylin-
coil 31 is fixed and the magnet 30 is suspended overitby  drical end, resides in a notch formed in the upper face of
an elongated resilient member which extends ina plane 5 cragsmember that extends across the interiot of the
perpendicular to the plane containing the coil and mag-  ¢ensor section of the housing parallel to the ribs 210 and
net. [n the preferred form the magnet is made cylindri- 10 212, The rib associated with arm 216 is numbered 224
cal and is mounted so that the sxis of the cylinder s and the rib associated with arm 214 is numbered 226.
substantielly coincident with the axis of the coll. The  Fingers formed op the inner wall of the cover 230 ex-
coil is round and its inside diameter is greater than the  jang downwardly toward ribs 224 and 226, respec-
diameter of the cylinder. The magnet is suspended S0 yively. The finger 232 extends down into engagement
that the magnet face toward the coil dees not extend 15 yden'spe upper surface of rib 224 on the © Qsimfgdﬁ of
into the coil, and it is mounted in the enclosure s that  ha posch in which arm 216 is disposed, aI;Ei at the other

- .- —.—a-majority- of -the flux Lines extending -from one-end of -~ 3 Fooas 394 v
the magnet 1o the other are con.ﬁnedlwithin the cm:_}o- :ﬁ;:fg:; ::':42;? ?:5 dowmazqu:gggctﬁatiﬁpﬁ
sure and will be unaffected by magnetic structure which  pip 2em 218 i di :“! T this preferred embod-

are external to the housing such, for example, 25 Wag- 20 fure park of the arms is rwistad wach in

petic structures on which the housing might be TR ;
mousied. That arrangement cumees that  substastl (2Pl 00 B R S SRR, TR
number of flux lines will be cut by the pick-up coil 31 as yntwisted in the asseatbly process.

an incident to ever small motion of the magoet in any . . o .
P : The dimensions of the resilient arms and the weight -
direction. As a cansequence, a voltage will be devel. 25 of the et are mat crideal, However, the |

oped in the pick-up coil if the magnet is moved in the o

dﬁ':ction of l?ts am'i toward or awf; from the coll. A ~ [omant _frequency of the mass and resilient member
voltage will be generated in the pick-up coil if the mag. ~ COmDmarion should lie in passband of the signal proc-
nct is moved so that ite axis is displaced in any direction ¢S if this particular case between ten and 130 cycles
from the axis of the coil, and a voltage will be generated 30 per s_ecc.md Wl any orientanon of the housiag. Beyond
in the coil if the magnet is moved So that its axis is tilted 108t it is only required that the maguet remait sus-
with respect to the axis of the coil. The magnet is sus- pended in any orientation so that it is fres to move from
pended by 2 resilient member in a way that ensures that side to side and to rotate about the axis of the arms and
a purmber of these possible motions will occur in the 'O mOve in the direction of the axis of the coll.
event that there is any movement of the magnet relative 33 Alternative Signal Procassing Unit
10 the coil. As best shown in FIGS. 4 and §, the magnet acve Signal g ~m
in the preferred embodiment is mounted st a mid-region
along the length of an elastic cord which is stretched
across the sensor cavity of the housing its ends held in

The Motion Detector

o

Large trucks are attractive abjects for thieves not
only because of the value of the wuck but especially
because of the value of their cargos. Protecting them is
place by clamps which are intagrally formed with the 4o more difficult than protecdng smaller vehicles because
housing. many truck desigos afford easier access 1o the engine

The encloscre 12 is divided into two compartments, ~ comparmment and elecwrical system, especially from
One is designated 200 and is the compartment whick  below. Certain features of the invention, wkile baving
contains the signal processing electronics and, in some  general applicatior, are especially useful in the case of
versions of the preferred embodiment, the horn and the 45 18rge trucks. One of those features is the ability to detect
power supply battery. The other compartment is identi-  beavy, short time spplicarion of farces by detecing jerk
fied by the reference numeral 202 and it is the one that a8 distinguished from acceleration. Forces resulting in
contains the sensor. The lower wall of the sensor com- acceleration of portions of a vebicle occur in nqrmxl use
partment 202 is oumbered 204, Cooformations o the SO it is necessary to incorporate delays in security apps-
inner side of that lower wall dafine an annular inwardly 50 fatus to permit deactivation of the system for normal
projecting wail 206 whose zxis is perpendicular to the  use- Thoss tme delays present opportunity for thieves
plane of the wall 204. who understand the coosmruction and operation of the

The coil 31 surrounds that angular wall. Twa rbs 210 system. But long time delays are cot required in the case
and 212, tespectively, extend acyoss the sensar cavity of jerk, and respanse to jerk removes the pos‘sxbility_ of
one on each side of coil 31, Those ribs sre integrally 55 disabling the security system with sharp, impacting
formed on the inner surface of the bottom wall. blows. )

Together those several conformations protect the Other improvements and functions are provided in
coil against being struck by the magnet structure and  the preferred form of the invention for censin applica-
damp excessive movement of the magnet without limit-  tioos. Some of them relate to aiternative means for
ing the geperation of signai voltages. §0 developing input signals to which the system is 1o re-

In this preferred embodiment magne: 30 is lodged in  spand, and one relates to an alternative arrangement for
a cylindrical cup 214 which embraces the magnet ex-  disabling the system.
cept at one fice, the lower face in FIGS. 3 and §. The The circuit of FIG. 6 {llustrates how these added
cup 214 is integrally formed with the suspension mem-  functions and features are achieved by wodification of
bers which extend from diametric points on the cup 65 F1G. 2. Only so much of FIG. 2 is incarporated in F1G.
wall substantially in the plane of the center of gravity of 6 as is deemed necessary 1o illustrate where the changes
the magnet and cup essembly. The suspension members and additions are 10 be made in FIG. 2. Reference nu-
are numbeced 216 and 218, respectively. They ate sub-  merals below 200 in FIG. 6 identify elements found in
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FIG. 2. Added elements are identified by reference
numerals greater than 300.

In FIG. 2 differential amplifiers 102 and 110 detect
mation by measuring a function of accelaration which
cootinues for a period which is compared to the timing
circuit formed primarily by resistor 107 and capacitor
108, and has an amplitude which is compared o the
voltage level set by potentiometer 111, The acceleration
measuring elernents of FIG. 6 are the same except that
the input connections to the amplitude measuring com-
parator are reversed. Amplifier 302 of FIG. 6 is like
comparator 113 of FIG. 2 excapt for revemal of ipput
connections. Reversal of the comparator connections
requires a change in reference potential because the
polarity of the cutput to diode 115 and junction 87 is to
remain the same. The change is sccompijshed by adjust-

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

Reversal of comparator inputs simplifies the applica-
tion of inputs from other extarnal condition semsors.
The condition sensor 125 and switch 24 and connector
23, all of which are found in FIG. 2, are replaced in
FIG. & by transistors 306 and 308, current limiting resis-
tors 310, 312 and 314 and a circuit interconnector 316,
One side of the lanter is connected to line 114 ang the
negative input of comparator 302. The ather side of the
circuit connector is connected to the collector of a
transistor 306 whose emitter connects to positive d.c.
power potential. The base of PNP transistor 306 is con-
nected through resistor 310 to pegative initiating signal
line 318. A resistor 312 is connected between line 318
and positive d.c. power potential The NEN transistor
308 has iis emitter connected to the negative side of the
d.c. supply and its coilector connected to line 318,

Ir 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 becatse there is minimal
voitage drop acrdss the resistors 312 and 310. In that
case, traosistor 306 is turned off and no unbalancing
potental is applied by transistor 306 to line 114 and
comparator 302. However, if line 114 is made negative
by a sensor or switch or the like, either directly or
indirectly by turning on transistor 308 with a positve
potential at its base, the transistor 306 will be turned on
to unbalance comparatar 302 and apply 2 signal 1o june-
tion point 87. The response of the apparatus to suck a
signal has already been cxplained in the description of
FIG. 2.

In FI1G. 2 the combination of resistor 91 and capaci-
tor 92 acting through comparator H) and NPN transis-
tor 88 delays enablemens of the alarm system for a short
time after opening of the reed switch 93.

Using & magnet which is carried oo & key ring, a
vehicle driver may close the hidden raed 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 utilize 2 sat of
contacts which form a switch 320, as part of the ignition
switch unit, ta short citeuit the capacitor 92 whenever
the vehicle igniton switeh is in the “on” position, A
diode 342 and a limiting or timing rasistor 344 have been
added in series with the resd switch 93. The circuir of
FIG. 6 assumes that potential at the ignition swirch is
positive, which is almost universal. That potential is
applied by switch 320 to the base of NPN transistor 322
through a limiting resistor 324. The transistor’s emitter
is cornected 1o system negative as is cne side of capaci-

[y

.___.ing potentiometer 111 to-change-the-polarity—of the
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tor 9. The transistor's collector is connected to the
other side of the capacitor. The vcltage levals at which
system activation is achieved is aitered 1o accommodate
the transistor characteristics by adding & comparator
326 between the jynction of resistor 91 and capacitor 92
ot one side and the negative input of comparator 0 on
the other. The input terminals of compararor 326 are
reversed 50 the junction betwesn timing rasistor $1 and
capacitor 92 is connected to the comparator's positive
input.

In certain cases [t is dasirable 10 hava the security
system provide an output to a sounder or otherwise in
response ta impact, or more accurately, jerk, in addition
to the respense occasicned by acceleradoz. To accom-
plish that result the form of the invention depictad in

_ FIG. 6 includes still another intsgrator or-timer-coupled -

10 still another amplitude compararor 328. FIG. 6 in-
cludes & resistor 330 and a capacior 332 connected in
series in that order from line 114 at the oatput of com-
parator 102 to the neutral point of the power supply.
Tae junction between resistor 330 and capacitor 332
connects to the positive input of a comparator whose
other input is connested to its output. That output is
connected to one end of potentiometer 334, The circuit.
extends from the output of comparator 328 through the
potentiometar resistor 334 and a dropping cesistor 336
10 the negative side of the d.c. power supply. The po-
tentiometer slider coanects to the positive terminal of &
comparator 338 whose negative terminal connects to
line 114 at the output of comparator 102, The output of
comperator 338 is connected through & dicds 340 o
Jjunction point 87 of FIGS. 2 and 6.

Thus the circuit formed by elements 330, 332, 328,
334, 336, 338 and 340 has the same configuration and is
in parallel with the circuit formed by elements 107, 108,
110, 111, 112, 302 and 115, One provides an ourput in
response to relatively low magnitude acceleration
which continues for a relatively long period. The other
provides an cutput in response to relatively high magni-
tude jerk which continues for a much shorter time. The
difference in amplitude respornse is 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 resistat and capacitor 107
and 108 in the case of ecceleration measurement. Ln one
case resistor 107 has the vajue 1.0 megohm and capaci-
tor 108, 0.1 mfd. In the jeck circuit, resistor 330 is only
220 K ohums and capacitor 332, 0.1 mfd.

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

We claim:

1. In a security system:

& maotjon sensor comprising a magner and a coil dis-
posed in the field of the magnet, one of the magnet
and coil being fixed and the ather being moveable
relative to the fixed one in the direction toward and
awiy therefrom in a first plane, and being move-
able relative to the fixed one in a psrpendicular
plane perpendicular {o said first plane and parallel
to the plane containing said fixed coe, and being
maoveable rotstably about an axis extending sub-
stantially along the interseciion of taid first plane
and said perpendicular plane.

exur_G_pace 38
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2. The invention defined in claim 1 which further
COmprises a signa) processing means for sensing voltage
variations across said coil and for providing an ourput
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
signal processing means includes a delay means effec-
tive to preveat provision of said output signal for a tme
following application of power to said system as a fync-
tion of time.

4. The inveation cefined in claim 3 in which said
signal processing means further comprises second time
delay means effective to prevent provision of said out-
put signal for a period following the sensing of motion
by said moton scnsor which period is independent of
the magnirude of the sensed acceleration for magnitudes

E. The invention defined in claim 4 in which said
signal processing treans further comprises a third time
dalxy means effective 10 continue provision of said
cutput signal, once provided, for not less than a prede-
termined time period.

6. The invention defined in claim 4 in which each of
$1id time delay means comprises a resistor and capacitor
combination and in which the charge on the capacitor is
changed;

the charge on the capacitar of the second being

changed rapidly, provided thar the charge on the
capacitor af the third timing means is within a
predetermined range of charges, upon the sensing
of gccaleration and returned toward initial value
less rapidly.

7. The iovention defined in claim 6 in which the
charge on the capacitor of the second time delay means
is changed in respomse 1o semsing 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 comprisas
disabling means discharging the capacitor of the third
timing circwit.

9. The invention defined in claim 2 in which said
signal processing means comprises a comparator baving
a pair of input terminals each subjected to respectively
associated signals as an incident 1o voltage variation
across said ¢oil, the signal applied to one of said input
terminals being delayed 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 s suspended in the mid-region along the leagth
aof a resilient cord.

11. The invention defined in claim 10 in which said
resilient cord comprises & pair of srms extending in
cpposite directions from said magnet, prestressed in
torsion and in tension and each arm being fixed relarive
to said coil at a respactively associated point.

12. The iovendon defined in ¢laim 1 in which said
magnet is suspended in the mid.region along the length
of a resiliant cord.

11, The invention defined in claim 12 in which said
resifient cord comprises a pair of arms extending in
opposite directions from said magmet, prestressed in
torsion and each arm being fixed relative to zaid coil ar
a respectively associated point.

14. The invention defined in claim 13 in which said
coil is generally circular and lies, in 2 plane parallel to 2
plan containing said arms;
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the magnet being mouated for movement along the
axis of the coil exteriorly of the coil.

15. In a security system:

sensing means for providing & motion signal in re-
sponse to motion imparted to an element of the
sepsing means;

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

said signal processing means comprising first, second
and third time delay circuits the first rime delay
circuit being connected 1 delay operaticn of the
second and third time delay circuits and the second
tine delay gircuit being connected to delay provi-
sion of said output signal following receipt by said

signal processing means of a mation sigpal for a

period determined only by said second time delay

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

16. The invention defined in claim 1§ in which said
signal processing roeans includes z sounder and means’
for applying said output signal ta said sounder intermit-
tently.

17, The inveaticn defined in claim 16 in which said
third time delay circuit comprises a third delay circuit
capacitor connected 10 have its charge changed rapidly
in response to a seasing signal and returned toward
imitial value mote slowly following cessation of said
sensing signal; and

in which said second time deiay circait comprises 3
second delay circuit capacitor whose charge is
alter relatively slowly in intervals when the charge
on said third delay circuit capacitor differs from
initia} value by more than 8 predetermined amouxt.

18. The invention defined in claim 17 in which the
first tizne delay circuit comprises a first circuit capacitor
connectzd to have its charge changed refatively slowly
from zn initial value upon the application of power 0
said signal processing means and connected to prévent
alteration of the initial charge on said third circuit ca-
pacitar for a periad following such application of
power,

19, The inventior defined in claim 18 which further
comprises means in the form of a disabling switch con-
nected ta remurn the charge on said first circuit capaci-
tor rzpidly toward the valte of charge on said capacitor
prior to application of power to sid signal processing
means,

20. In a secunity system:

a magnet angd 4 coil disposad in the field of the magaet
such that a signal voltage is generated in the coil as
ap incident to reiative moverment between the mag-
net and the coil; and

a signal processor capable of seasing voliage varia-
dons across the coil and of providing an output
singal, means for providing as output signal, said
signa) processor comprising first output sigoal pro-
viding means for providing an output signal in
response to signal voltages greater than s first
given magnitude for a period of first durazon;

said processor further comprising second putput sig-
nal providing means for providing an output signal
in response to signal voltages greater than a second
given magnitude far a pericd of second duration;

ExHIBIT (z_PAGE 39



Case 3:00-cv-01353-JM-POR Document 1 Filed 07/07/00 Page 52 of 140

4,584,569

15

said first and second output signal providing means
each comprising 2 time delay circuit and an associ-
ated comparator conpected to compare the current
amplitude of said signal voltage with its amplitude

at a time prior by the amount of said delay.
i1 Theinvention defined in claim 20 in which one of
said first and second output signal providing means has
a time delay circuit providing a relagvely long delay
and is arranged to provide an output signal in response
to a voltage signal of some minimum amplitude, and in
which the other of said first and second output signaf
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providing means has a time delay circuit providing a
relatively shor delay and is arranged to provide an
output signal in response to a voltage signal having
amplitude higher than said minimum amplitude.

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

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heary brackets {J appearad in the
patent, but hay been deleted and is no longer z part of the
patest; matter printed in italies indicates additions made
to the patent.

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

The patenuability of claims l-lt'md 20-22 is con-
firmex,

Claim 18 is detzrmined to be patentzbie as emeaded.

Claims 16-19, dependent on an amended claim, are
determined to be patentsble.
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15. In 2 security syviem as defined by claim | wherein

said motion sensor provides:

[sensing means for providing] a motioz signal in
response 1o motion imparted to [an element of the
sensing means] said morion sensor;

4 signal processing means responsive to said motion
signai for providing an output signals

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

* circuit being connected to delay operaton of the
secand and third time delay circuits and the second
tirze delay circyit being connacted to delay provi-
sion of said autput signal following receipt by said
signal processing means of 4 modon sigmal for a
period determined only by said secoad tme delay
circuit;

said third dme delay circuit being connected to coa-
tinue furnishing of said outpus signal following termina.
tion of the motion signal for a pericd determined, after
completion of the operation of said third time delay
circuit, only by said third time deiay circuit

L] L L]

exunr (G pace 42



Case 3:00-cv-01353-JM-POR Document 1 Filed 07/07/00 Page 55 of 140

US004584569B1

REEXAMINATION CERTIFICATE (3818th)

United States Patent [19]
Lopez et al.

Bl 4,584,569

145] Certificate Issued Jul. 27, 1999

[54] MOTION SENSITIVE SECURITY SYSTEM

[75) Inventors: Michael J. Lopez. Anaheim;, Howard
A. Williams, Jr.. Santa Ana; Henry J.
Salvatori. Whittier. all of Calif.

[73] Assignee: Directed Electronics, Inc.. Vista, Calif.

Reexamination Request:
No. 90/004.842, Nov. 21, 1997

Reexamination Certificate for:

Patent No.: 4,584,569
Issued: Apr. 22, 1986
Appl. No.: 06/650,835
Filed: Sep. 17, 1984

Related U.S. Application Data
[63] Contnuation-in-part of application No. 06/324,170, Nov.
23, 1981, abandoned.

511 Int €L oo eceenn st G08B 21/00

(521 US.CL v 340/566; 73/650; 73/654;
340/429; 340/571

[58] Field of Search ....oncrsmmscninnns 340/527. 528.
340/529. 530, 566, 429

156] References Cited
11.S. PATENT DOCUMENTS
2,659,065 1171953 Cordell ...oviievesissineercnsnenas 3407600

04

4,162,479  7/1979 Nickell et al. ...oovcerrvrereerccs 340/528
4335376  6/1982 Marquardt ..o 340/528

FOREIGN PATENT DOCUMENTS

2281609 371976 France .
1128733 10/1968% United Kingdom .

OTHER PUBLICATIONS

Kurrelmeyer B. and Mais, W. H.. Electricity and Magnetism,
D. Van Nordstand Co., Inc., 1967.

Richter, C. F.. Elementary Seismology. W. H. Freedman and
Company. 1968.

Gurvich. L. Seismic Prospectin. MIR Publishers. 1972.

Plonsey. R. and Collin, R. E.. Priciples and Applications of
Electromaggetic Fields. McGraw-Hill Book Co.. Inc.. 1961.

Primary Examiner—Glen R. Swanon, ITT
(57] ABSTRACT

The preferred arrangement utilizes a magnet suspended at
the center of an elastic cord over a pickup coil. Movement
of the magnet is sensed by the coil in that signals arc
generated by such movement. The signals are processed in
the combination of a time delay circuit and a comparator to
provide an output which is a measurz of acceleration of the
element oo which the elastic cord is mounted and, in one
form. by a measure of jerk in a similar time delay circuit and
comparator combination.
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shocks delivered to the vehicle, using a single shock sensor
of the type previously described. An alarm is produced that
is proportonate (o these shocks. The low intensity alarm is
called a “warn-away" and is of a serious but far guieter
nature and will geneqally get the proper message (0 the
individual without engaging thz full alarm The person
inducing the shock is quiedy but frmly advised by peere.
corded voice or a series of soft chirps of the limited ingusion
while the veticie owner is not required to attend the vehicle
10 shut off the alarm.

In addidoc, this invention includes the navel feaurre of
providing full wave rectification of the output from the
shock sensor and clipping or ignoring the first few millisec-
onds of the signal produced and further requires the signat
te drop 1o its 2eTo or reference voltage before tggenng any
warning alarm. Therefore, ooly physical zssaults or the
yehicle, as compared with “electrical™ assaults, are allowed
to procesd through the system to be subsequently analyzed
and compared. These featwres therefore eliminate the spu-
ricus signals that are produced by son-physical assauhs.

Most security systems involve oaly half-wave rectfica-
tion of the induced sigual erpanating from the induction coil,
Shocks to the protacted vehicle may cause the detector, such
# a magnet posidoned adjacent the inductaon coil, ta first
swing away from the coil before swinging back toward the
coil in periodic motion. [n that situation, should the ractifi-
cation include only the first swing away from the coil, the
signal thereby geperated 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. Therefore, the
output from the magoet-induction coil is made more accu-
rate and not so dependent upon whether the coil first moves
toward the induction coil or away from it; a signal of similar
sirength is produced notwithstanding whether the magnet is
first caused 10 approach the coil or recede from it

The method and apparatus disclosed hersin analyzes the
signal produced by the changing magnetic field from the
vibrating rnagnet and, in the case of 2 mild or Jow intensity
shock, generates a pulse that may be used to activae a
warn-gway alarm that will automarically reser itself without
intervention by the vehicle owner. The same method and
apparatus will generate bath the mild shock responsive pulse
as well 21 a sironger second pulse when it is detarmined that
the shock cxceeds a specific energy level. Both the non-
threatening and the threaening levels of incoming shock are
constantly momitored by the apparans.

When the non-threateniog “warn-away” pulse is gener-
ated the threatening pulse generator is siill in a monitoring
mode and can be acuvated by a threaiening level shock
incoming to the vehicle even while a warn-away message is
being given. If two or rmore mild shocks arc received by the
vehicle within a finite time period, such as 7 seconds, the
systzm will produce a full alarm whereas if the mild shocks
are repeated on a sequence fonger in tme than 7 seconds, a
second and repeated “wam-away" alarm will be produced
again.

The prior art has not yet appreciated these features and
would continue to generate repeated “wam-away” alarms. In
fact, in: some cases the energy dispensed in the “wam-away™
alarm is of sufficient magnitude o gensrate 2 low-threat
level inpu thal triggers another “warn-away" alarm so that
the systemn comtioues to cycle “warn-away” alamms each
induced by the preceding alarm

Furthear, the invention herein contains 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 energy
Jevel of the residual signal {s sufficient to pass through an
integrator 10 4 comparatar 1o determine the relative strengihs
of the snocks. The signals produced by RF bursts, EMF
pursts and rhe like do not last beyond thar periad because
there is no physical movement imparted to the magnet; the
energy bursis only imeracted with the induction coil.
Accordingly, those signals praduced by non-physical excite-
ment of the induction ¢ail and that do nat subside to its zero
value befors reappeariag will not be allowed to procesd
through the rest of the analyzing circuit and thus will not
cause an alam to be producad.

To overcome the problem of repeated sirens during peri-
ods of extended sensor input, such as in the train passing
example, or even when 2 truck or other heavy vehicle passes
a parked car, means are provided o prevent repeated alarms
as long as the initial input remains within 2 given intensity
for an extended tme. For instance, as long as the inlensity
Jevel of the input signal remains rather constant following
cassation of the full alaym signal, the cirenit will net process
another sensar input. This means thal the prolonged motion
of the train or sensor input from a slow moving wuck passing
2 car will not cause the alarm to sound again. This feature
also prevents continuous elarm outputs in those cases when
the input causes the input sensor to go into upzbated
oscillation. This input may be mechanical in nature (the traio
example) or from electrical disturbanees.

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

The prior art has recognized some of these problems,
however, 1o date there hag been linle success achieved in
solving them. In the patent to Hwang, (U.S. Pat No.
5,084,967) a “motion detector” is allegedly connecled to a
pair of signal amplifier circyits that, upon receipt of 2 long
signal or a series of short pulses from the detector, will
sound a “full” alarm whereas, upan receipt of a shorter pulse
signals, will sound a “pre-entry warning™, lesser in severity
than the “full" alarm, However, close examinaton of this
patent discloses that the “detector™ is merely a switch that 1
purzly time-gependent so that the signal must be either of
iong duration or short duration 10 actuate the cirewit. While
in the block diagram shown in the patent there is a call for
a“signal amplifier circuit”, the schemacic shows merely the
use of components that are arranged as & switch to turn on
and off & wransistor to let the detected signal pass on to the
alarm warning device. Thus, there i3 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 assessroent of a threat sigoal and does not detect
between “intensities” nor between physical and non-physi-
cal ipputs and therefore 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
whal type of alarm is to be generated.

Accordingly, the main object of this invention is a method
and apparatis for use on an elecoonically secured vehicie
thar responds differently to different intensities of shock
tecejved by the vehicle. Other abjects of the inveation
include a method and apparatus (nat has ar Jeast two levels
of intensity determination, cne for a relatively Hght shock
received by the vehicie to produce 2 pulse thal may be used
to trigger @ warnicg of a stronger alarm should the shock not
be disconliued and a separate pulse that may be used to
trigger a swonger, louder alarm for nop-discontinued light

exHBIT H_PAGE B2
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shocks and swonger shocks; 2 method and apparams for
producing a pulse thal may be used (o trigger & wam-away
audible alarm that may be repeatedly sounded 10 signify the
vehicle i5 under eleconic security while pot producing a
puise that may trigger the loudest alarm so as to minimize
the disturbance to those nearby in the event of a non-
threatening shock received by the vehicle; 2 method and
apparztus that maintains readiness to produce a pulse that
may De used o trigger an audible alarm even while 2
warn-away alarm message is being used; a method and
apparatus for deteeting a signal produced by a non-physical
assault on the vebicle, such as by a burst of RF energy or
EMF energy, 2nd for temoviag it from further interaction in
the system circuitry; 2 method and apparatus that provides
full wave rectification of e induced signal in the induction
coil to provide a mare aceurate analysis of the induced signal
regardless whether the magner imitally moves away from
the coil or toward it; an apparatus thar may be rerofitted into
existing vehicles as well as incladed as original equipment
on new vehicles; and, an apparatus thar will autematicaily
rearrn upon the completion of a measured length of the
warn-away or the securify-threatening alarm These and
other objects ¢f 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 specificancn.

DESCRIPTION OF THE DRAWINGS

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

FIG. 2 is a flow diagram illustranipg the operation of the
appararus generally depicted in FIG. 1;

FIG. 3 is a schermalic diagram of an alternate smbodiment
of the apparatis showing Jess wiring needed to accomplish
the same functions as shown in FIG. 1;

FIG. 4 is a flow dizgram of & particn of that shown in FIG,
%

FIG. § is a schematic diagram of an alternate embodiment

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

FIG. 6 i5 a schematic diagram of an alternate conbodiment
of the bilateral switch wiring shown io FIG. 3,

DESCRIPTION OF THE PREFERRED
EVMBODIMENT

The novel method of this invention for indicating the
threat level of an incoming shock to an electronically
secured strucrure, soch as a vehicle comprises, the steps of
sensing a shock delivered o the vehicle, generating an
electric signal the strength of which is proportional to the
{ntensity of the shock, ignoring the first portion of the signal
50 as o remove from further consideration those shocks that
are non-physical, analyzing the remaining signal to deter-
mine if it is of a low, generally non-threatening intensity ot
a higher, generaily security-threazening intensity, and pro-
ducing sither a first pulse that triggers a low intensity “wam
away" alarm, or separatz first and second pulses, represent-
ing a signal contaiging both the Jow intensity and higher
intensity components, that tigger both a low and a high
iptensity alarms. The stzp of generating an electric signal
includes generating an altemating current sigoal whose
amplirude and fength is proportional (o the imensizy of the
ohysical shock. FIG. 1 shows the apparatus of this invention
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In FIG. 1 the spiid lines between compenents refar to
conductors and wiil ot e individually numbered except
where necessary. Wheare conductors cross aod the intersec-
tion is marked with a dot or period, it is a junction; where
ooe couductor crosses another and the intarsection has no
dot ¢r period, there is no junction. As shown in FIG. 1, an
input voltage, generally in the renge of from about six to
about ejghteen velis (d.c.), is inputted from a bartery (not
shown), such as a car pattery or gther source of direct
cusrent, o an inpur terminal 1. The cumrent is regulated by
areverse flow protacton diode 3, a surge limiting resisier §,
an over-voltage protection Zaner dicde 7 and a filter capaci-
101 9 1o produce a sieady flow of direct current, The growmd
refum enters at inpul termical 11.

The siep of sensing a mechanical shock delivered 1o the
vehicle is performed by a semsor 12 comprising a permanent
magnet 13, about which a continuous magnetic field exists,
and is suspended in a conventional elastic mount (not
shown), such as between a pair of rubber bands anchored to
a pair of spaced-apart posts (not shown) that rest oo a salid
base, such as the security sensor housiag (not shown).
Magnet 13 will detect a incoming shock and begin to vibrate
back and forth in the mount in proportion to the iteasity of
the shoek. That is w say, for light or low intensity shocks,
magnet 13 will vibrate aply a small amount and the vitme-
tions will soon antepuate, while for higher intensity shocks,
the vibration will be greater and last longer.

Nearby is fixedly positioned an inducrion pickup coil 15.
The step of generaling ao electric signal, the strength of
which i proportional o the intensity of the shock, is
performed by the variarion of the magnetic field from the
vibrations magnet 13 inducing &n aliarnaling current in a
coil 15 that produces an altsrnating veitage or signal.

The step of analyzing the sigral to determine if itis of a
low cr high intersity includes the first step of passing the
signal through a seitching capacitor amplifier 19 to provide
full wave rectification, i.., the negative periens of the
signal arc converted to positive portions. According, the
output of amplifier 19 is always positive and will give an
approximately equal output no maner the direction of the
impact to the vehicle 50 as to iron out the difficulties herein
before exhibited when the impact to the vehicle causes
magnet L3 to inidally move away from coil 15, The gain of
amplifier 19 g fixed a1 2 predetermined valuc. Polsntametss
23 is used (o adjust the level of the input from sensor 12.

An apalog hilateral switch 101 is provided. It is opened a
few, i.e. 5 milliseconds of each pulse string, as will be
hezeinaftzr more fully set fortk, in order o cut off the first
portion of the signal output from amplifier 19. This cut of
is 10 prevent extraneous, nonphysical energy surges, such as
from EMF fields, as hereinbefore described, from trippiog
the alarm.

Shurting off switch 101 is accomplished by use of zn
inverting comparator 111 and its associated circuitry. Resis-
1ors 105 and 107 establish a reference voitage for compara-
tor 111, Resistor 103 and capaciwr 109 filter out Righ
frequency trassients on the input to comparator 111. As a
signal inpuned to comparater 111 gaes high, the ourput goes
lew and is coupled through a diode 113 and 2 capacitor 115
10 switch 10L. By adjusting the capacitance of capacitor 115,
a delay, such as 3 milliseconds is required 10 charge capaci-
tor 115 in order to tum on bitaseral switch 101, Resistor 117
is provided as the discharge r2sistor for capacitor 115 and its
value {s choser so thal capacitor 11§ wiil not discharge for
several hundrad milliseconds so 25 not o interrupt the sigoal
pulse string. The discharge dme of capacitor 115 is such that

EXHIBIT _)L PAGEEZ
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only the first faw milliseconds of any pulse sering is allowed
to be coupled through capacitor 115 and diode 113 1o shut off
analog bilateral switch 101,

The next step, after passing the amplified signal through
switch 101 is to input this amplified sigrel simultaneously o
1wo separate and independent voilage integrators, 29 and 31,
shown within dotted line perimeters, that are paralleled from
the output of amplifier 19. Integrator 29 comprises a resistor
33 and a capacitor 35 while imegrator 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 approxirately five times as sensidve as
integrator 31, This ratio can be varjed outside of 5:1 under

0

certain circumstances such as where the vehicle is unusually

large.

The next step is to send the output of integrators 29 and
31 10 a pair of separate voitage comparators/pulse generators
41 and 43 thar ere equally referenced from imput terminal 1.
The reference for voltage comparator 41 is established by
rasistors 45 and 47 and a diode 49 while the reference for
voltage camparator 43 is established by resistors 51 and 53
and a dicde 53, Another pair of diodes 57 and 59 are used
10 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 methed is for the pulse
generator portion of comparators/generators 41 and 43 to
output either & first pulse from generator 41 representing a
jow inteasity signal or separate first and second pulses from
toth generztors 41 and 43 representing a sigoal contasning
& low intensity and a high intensity component. This is
performed when voltage comparator 41 or 43 is laiched
through either diode 57 or dicde 59 when the incoming
signal from integrators 29 or 31 exceeds the reference
voltage therzte. Once lawched, the respective comparator
produces an output puise timed by resistor 45 and capacitor
61 with respect lo comparator/puise generator 41 or by
resistor 51 and a capacitor 63 with respect to comparator/
pulse generator 43 to one of two drive ransistors 65 and 71,

Output drive Uransisior 65 receives the output pulse from
voltage comparator/pulse generator 41 through a resistor 67
and an indicating light emitting diode ¢9 for the duration of
the pulse from generator 41, The other outpul drive transis-
tor 71 receives the ourput pulse from voltage comparator/
pulse generaior 43 through a resistor 73 and an indicating
light emiging diode 75 for the durarion of the pulse from
generator 43. Resistors 77 and 79 are current limiting
resistors to protect transistors 65 and 71 respectively. The
outputs are enabled by a ground placed on terminal 81
through a diode 83. The outputs are fed respectively to
terminal 85 to coanect to & wam-away alarm circuit (not
shown), and to terminal 87, to connect to the full alent alarm
circuit {not shown}, The cutput pulse for the wamn-away
alarm, {rom lecminal 85, may be ser at ons length, such as
200 milliseccads, and the output pulse for the full alarm
from terminal 87 may be set at a different length, such as
approvimately | full second.

The negative 5 millisecond pulse irom comparator 111 ig
inverted by inverier 123. This pulsa resets and holds in rese
for the 5 millisecond peried the *D flip-flop™ 125. The “Q"
ourput of 115 is connectad to the ioputs of “"AND-GATES"
gares 151 and 165, causes the outpus of 151 and 165 to go
low. The low signals at the outputs of 151 and 165 opens
normally closed analog bilateral switches 127 and 129. This
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prevents any output from pulse generators 41 and 43 from
being coupled to output transistors 65 znd 71.

Afer the eud of the 5 millisecond reset pulse, the Q"
output at flip-flop 125 is set high by a ciock signal created
by comparatar 1311. This clock puise is inverled by inverer
121 ta present the proper input to the 125 clack 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,

Output bypass timers 143 and 157 are triggered and reset
from the trailing edge (negarive going edge} of the output
pulses from pulse generates 41 and 43 respectively. The
outpyt of full alarm puise generator 43 is applied to {mer
157 via AND-GATE 173. When any input of an And gaie
goes low, it's output goes low. All inputs of an AND-GATE
must be high to get a high at it's ourput These wiggers are
coupled to the inputs of the timers by coupling capacitors
141 and 155 respectively. Resistors 139 and 153 are pull-up
resistors on the trgger input of their respective timers.
Resistor 145 and capacitor 149 contral the time that the
“wam-away" outpat is disabied. Resistor 159 and capacitor
163 conirel the tme that the “alzrm” output is disabled.
When the timers are tiggered/reser, the timing capacitors
149 and 163 are discharged, the outputs go high, and the
timing cycle is started. The outputs will go low at the end of
the drming cycle.

The high output from warnaway bypass tmer 143 is
inverted by inverter 147 and applied 1o AND-GATE 151,
The {ow at the input of 151 canses the autput of 151 to go
low opeting bilateral switch 127. This interripts any output
from pulse generator 41 and disables the warmaway outpat
drive 10 cutput tramsistor €5. All wamaway ocutputs are
therefore disabled anytime thal warnaway bypass timer 143
is running. All repetitive triggers that occur inside the tmicg
window ars bypasssd {disebled) oo he wamaway ocutpul
unti the warmnaway bypass tmer expires (approximately ¥
second). While the timer is running, if the cutput at pulse
generator 41 goes low [outpul pulse expires), the timing
capacitor is discharged, and the dmer is restarted with a full
charging cycle duration to run.

Full alarm bypass umer 157. upon receiving a negative
pulsz from the trailing edge of the output pulse from puise
generazar 43 via AND-GATE 173, works identical ta the
warnaway bypass timer 143. The high output from 157 is
inverted by invener 161 and applied to AND-GATES 151
and 165, The low at the inputs of 151 and 165 causes the
outputs of 151 and 165 to go low. This Jow output in tumn is
applied to the control input of bilateral switches 127 and
129, Both ouiput drives are interrupted, disabling both
outputs (wamaway and full alarm) for the duration of the [ull
alarm output bypass timer 157 (several seconds).

The full alarm bypass cmer 157 is also used as 2 power
up reset timer. Al power on capacitor 171 is fully discharged,
applying 2 low at the input of AND-GATE 173. Capacitor
171is slowly charged through bias resistor 169 removing the
low input from AND-GATE 173. The cutput of 173 is low
during this charging period triggering full alarm bypass
timer 157. Therefore, at power up, both gutputs are disabled
for several seconds until dmer 157 times out

FIG. 2 shows the flow of the induced signal and produced
pulse through the circuit of FIG. 1. FIG. 4 is a flow dizgram
of a portion of FIG. 2. The magner 13 and coil 15 compo-
nents pick up the incoming sheck and generate a signal the
strength of which is proportional to the inlensity of the
shock. Amplifier 19 provides full wave rectificadon and
amplification of the signal for presentment through switch
101 tc inegrators 29 and 31 in parallel for integration of the
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total value of the pulse train less the first part thereof cur off
by switch 101. The respective ssasilivities of integrators 29
and 31 help to differendare berween a light shock that in all
prehability is non-threatening in narsre and & heavier shock
that represents 4 potental intrusion into the vehicle. The
separate voltage comparatorsfoutput pulse generators 41 and
43 complews the differentiation and owlput 3 pulse (o the
output indicator and driver thar results in one or both alarms
Yeing activated

Amplifier 19, referenced by voltage from the car barery,
will amplify all shocks received by the vehicle. Integrators
29 and 31 will ignore ary signal whose peak-to-peak voltage
15 equal to-or less than the amplifier reference voltage.
Hence, very light shocks, afthough feit by magnet 13 and
coil 15, will oot produce a signal or signals sufficient w be
activated by voltage comparators/output pulse generators 41
and 43 to latch the respective unit and produce a pulse to be
sent on to output drive transisiors 65 and 71.

Upon receipt of a light shock, above the reference level of
amplifier 13, the tircuit will operate to activaie voltage
comparator 41, latch it, and produce a pulse that will activate
the warn-away alarm trigger cutput (not shown) through
terminal 85. While this {s going og, the circuit remains fully
orepared tw recaive aod process ather shocks. Should a
heavy shock be received while the warn-away alarm is
given, the security breached alarm migger output, will be
iripped throwgh terminal §7 and both alamms output will be
Lripped ta go off simuiltancously. 1o all cases, both alarm
trigger outputs are tripped go off when a severe shock is
received whilz only the warn-away alamm trigger output is
tripped when 2 lighter shock is received.

FIG. 3 shows an alternate embodiment of the inveaton.
By changing the timing of the full alarm puise generator, to
say § times the normal 200 milliseconds, allows for a
considerable reduction in the cutput cirguitry. This would
also reduce the instatiation time of the sensor. With a 200
millisecond warnaway oulput pulse and cne second full
alarm pulse, these pulses can be autpuded an the same wice
for applying to one such input of the alarm control module.

To achieve a longer duty cycle for a full intensity alarm,
full; alarm output pulse generator 43/timieg capacitor 63 is
changed to 5 times it's normal value. The full alarm ourpus
puise ime is therefore increased by a factor of 5,

The outputs from output pulse generators 41 and 43 are
then applied o the common ourput indicating LED 69 and
output drive trensistor 65, This is accomplished via output
drive current limiting resistors 67 and 73 and analog bilat-
eral switches 127 and 129 coanecdng to a common conduc-
tor before reaching LED 69. Therefare the LED will indicate

wamaway output with a shont 200 millisecond light ouput «

pulse and full alarm output with 2 longer one second Light
omput pulse. The dutput tansistor 65 will be conduciing
appiying a ground or near ground potential to the collsctor
for 200 mulliseconds for warnaway and for one second for
full alarm.

This invention also carries the capability 1o drive the
vepicle’'s electropic security system's audible or visual
waming devices directly or indirectly by use of an exterpal
cantrol relay. Since the wam-away, output pulses are short
{approximately ¥io of a second) and could be enabled by the
vehicle's elecrronic secusity system, this would grealy
recuce the annoyance created by an alarm system's full
alarrn, The output drivers bave the capability 1o drive output
control circuits a5 loog as a ground is applied to ourput
control terminal 81. These ourput pulses would be fed
\nrongh output terminals 85 and 87 1o directly or indirectly
drive warning devices.

[
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Although this invendon is written in 1espect to a shock
sensor, il is not limited to the same, The inpet to the
protected vehicle could be sensed by any of ke following
detectors: shack, motion, shock/metion, audio discrimina-
tor, field distarbance, or other detector(s) with the proper
input circuitry.

FIG. 3 represents a medification to the preferred embodi-
ment shown in FIG. 1 and shows the output of the 5
millisecend tmer 131 to invert the signal. by inverter 123,
and feeding the outpur signal to rwo normally opex, bilateral
switches 100 and 102. The signal closes switches 100 and
102 for the § millisecond period. This also keeps ntegrater
capacitors 35 and 39 shored out for the 5 millisecond time
period. This represents ancther method of handiing the
signal.

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

Also this unit is described as 4 2-stage seusor, bug the
invention is not limited to 2 stages and may be employed
with three (3) or more stages. The output pulses may vary in
lengths such as 200 milliseconds for the “warnaway” and
approximately one full second for the full alarm output This
will aliow alarms with the capability to distinguish between
“wamaway” and full alarm using one inpat This will
¢iiminare one drive transistor and one wire,

‘While the invention bas beea described by reference to a
particutar empodiment therzof, those sidlizd 1o the an will
be able to make various modificaiops to the described
embodirment of the invention without departing from the rue
spirit and scope thereof, [t is intended that all combinations
of elemenis and steps which perform substandaity the same

& function in substantially the same way io achizve the same,

V)
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resulls are within the scope of this inveation.

What is claimed is:

1. A method of indicating a threat level of an incoming
shock 10 an clectronically secured vehicle comprsing Uhe
steps of:

a) sensing a shock delivered to the vehicle,

b) generating 2 signal having sirength proporticnal to the

intensity of said shock;

¢) analyzing said sigoal 1o determine if I has a low,

generally non-threatening intensity or 2 higher, gener-
ally security-threatening intensity; and

d) produging either a first pulse, represencing that said

signal has onty said low inteasity, or separately pro-
ducing said first pulse and a second pulse, Tepreseating
that said signal has both said low inteasiry and said
higher intensity.

2. The method of claim 1 wherein the step of generating
sajdt signal includes the step of generating an alernating
current signal having an amplitude proporteaal to said
inteasity of said shock.

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

a) amplifying said signal to produce an amplified signal,

b} impressing said amplified signal simujtaszously © at

least two separate integrators of differeat sensitivity 1
produce iotegrated signals; ang
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c) activaing a pulse generator specific to each of said
intagrated signals, {€ the assaciated integrated signal
rezches a predetermined level,

4. The methed of claim 1 wherein the siep of analyzing

said shock signal includes the steps of:

a) amplifying said signal to produce 2n amplified sigpal;

b} impressing said amplified signal simultaneously to a1
ieast two separate integrators of different sensitivity to
produce integrated signals;

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

d) activating a pulse generator specific to said first and
said second comoparator signals.

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

said shock signal includes the steps oft

a) amplifying said signal to produce an amplified signal;

b) impressing said arplified signal simuliangously to at
least wwo separale integrators/comparators, each said
intzgrator/comparacor having different sensitivity; and

¢} activating a pulse generator to produce said first and
said second pulsas specific 1o each signal integrated and
compared if that signal reaches an associated predeter-
mined lgvel.

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

said signal ipcludes the steps of:

a) amplifying said signal to produce an amplified signal;

b} impressing said amplified signal simulaneously 0 at
feast two 3eparate integrators of differenr sensitvity, to
produce integrated amplified signals;

¢) iropressing said separate integrated, amplified signals
to at least two signal comparatars, one in series with
each said integrator having different sensitivity (o pro-
vide a fint comparztor signal indicating said non-
threatening intznsity signal ‘or a second comparator
signal indicating said higher threatening intensity sig-
nal; and

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

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

8. The method of claim 1 wherein the step of providing
either said first pulse or said second pulse includes sending
said pulses aver a single conducior to an alarm control.

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

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

11, The method of claim 1 wherein the step of analyzing
said signal includes the addidona) steps of amplifying and
rectifying the full wave of said signal so thar said output
represents all values of said sigral, is solely positive, ard
reduces the differential in the positive and negatve aspects
of said signal that are produced when a roagaet swings away
from an inductor coil before swinging toward said coil.

12. The methed of claim 1 wherein said second pulse has
a puise-width graater than a pulse-width of said first pulse.

3
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13, An electronic vehicle security systam for indicating 2
trear level of ap incoming shock to an elecmonically
secursd vehicle comprising:

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

b) means for generating a signal having strength propor-

tional to the intensity of said shock;

¢) means for analyzing said signal (o determine if it has a

‘oW, generally non-threatening intensity or a higher,
generaily securiry-threatening intensity; and

d) means for providing zither a first puise represenung

that said signal has only said low intepsity or separataly
providing said first and 2 second pulse, representing
thar said sigoal has both said low intensity and said
higher intsnsity signal,

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

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

16. The system of claim 13 wherein s2id means for
sensing a shock delivered to said vehicle inciudes a perma-
nent magnel, having a magretc field thereabour, suspended
in ag elastic moumt on said vehicle for vibrating in said
mount i response 1a said shock.

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

. vibrating magnetic field therein to produce an inducad

alternadng current and voltage therein.

18. The syseem of claim 17 further including a capacitor
through which said induced alterating currant and said
voltage are passed to remove direct current and volizge
therefrom.

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

a) a signal amplifier, baving an cutput therein, [or receiv-
ing said induced alternating current and voitage from
said induction coil and providing an amptified signal
thereof; and

b} first and second voltage integrators connected 10 said
aeplifier output, said first integrator having 2 high
sersilivity for responding to said nen-threarening inten-
sity signal and said second integrator having a lower
sensitivity for responding to said higher intensity sig-
nal. said integrators simultaneously receiving said
amplified signal from sajd amplifer.

20. The system of claim 19 wherein said means for
providing either said first puise or said separate first and
second pulses include 2 pair of voltage comparators/outpul-
pulse-generators, one connected to each said voltage intc-
grazor far comparing integrated voltages produced from
each said integrator and providing said first pulse represent-
ing said low intensity signal from said high scositivily
integrator and providing both said first and said separate
seconc pulse representing said low intensity signal from said
high sensitivity integrator and said high intensity signal from
said low sensitivity integrator,

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

2) a signal amplifier, having an output thereiz, for receiv-
ing said induced aliemaring current and voltage from
said induction coil and providing an amplified signal

rereof; and

b) st and secand voltage comparators connected 1o said
araplifier ourput, said first comparator having a high
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seasitivity for respouding 1o said non-threatening inten-
sity signal and said second comparator having a lower
sensitivity for responding 1o said higher inensity sig-
nal, said integrators simultaneously receiving said
amplified sigoal.

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

a) a signal amplifier, having an ewtput therein, for receiv-
ing said induced alternating current and vollage from
said inducton coil and providing an amplified signal
thereof; and

b) first and second voltage integrators and comparators
connected to said amplifier output. said first integrator
and comparator having a high sensitivity for respond-
ing to said nop-threatening intensity signal and said
second integrator and comparator having a Jower sen-
sitivity for responding to said higher intensity signal,
said integrators and compardlors simultapeously
receiving said amplified signal from said amplifier.

13, Toe electronic vehdcle security system of claim 13
further including means for ignoring any signal produced by
nonphysical eoergy.

24. The electronic vehicle security system for indicating
the threat level of an incoming shock to an electronically
secured vehicle of claim 23 wherein said nonphysical energy
includes an E F feld.

15, The electronic vehicle security system of claim 13
whereir said second pulse has 3 pulse-width greater than a
pulse-width of said first pulse.

26. A method of blocking spurious sigrals produced by a
shock sensor in 2 motor vehicle ant-theft system from
interaction between extrancous bursts of RF ¢nergy and a
sensor induction coil, comprising the steps of:

2} amplifying a signal produced by a shock sensor to

produce an amplifed signal;

b) inputting said amplified signal to a comparatar and
comparing an curput signal of sajd inverior/comparator
against a known reference; and

¢) ourputting said amplified signal to an analog bilateral
swilch through & capacitor so that the charging of said
capacitor will open said switch 2 few milliseconds to
delate the front end of said amplified signal and remove
it from further consideration.

27, The methed of claim 26 wherein the step of ampli-
fying said signal includes the addidonal steps of amplifying
and rectifying a full wave of said signal so that said
amplified signal represents all values of said signal, is solely
pasitive, and reduces the differeatial of e posidve and
negative aspects of said signal that are produced when a
magne! swings away from an inductor coil before swinging
taward said coil.

28, A method of indicaring the threat level of an incoming
shack to an electromically secured vehicle including a mag-
net and an induction coll arranged as part of a shock sensor
comprising the steps of:

a) sepsing 2 shock delivered to the vehicle including the
step of geaerating an alternating current signal having
amplitude proportional to the inteasity of said shock;

b) analyzing said signal to dewrmine if it is of a law,

eperally non-threatecing intensity or a higher, gener-
ally securily-threatening intensiry, including the sieps
aft
i) rectifying apd amplifying said signal;
il) impressing said recufied. amplified signal simulaa-
negusly to at lzast two separare integratars of differ-
ent seositvity;

[
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iif) impressing said separaie integrated, amplified sig-
nals to ar least two signal comparators of different
sensitivity, one in sexies with each said integratar;
and

iv) activating a pulss generator respensive (o an output
of each sigoal compararor; and

c) providing either a first pulse representing 2 low inten-
sity signal, or separate first and second pulses repre-
senting said signal containing both low intznsity and
higher intensicy components.

29. The method of claim 28 including the zdditional step
of igooring the first few milliseconds of said signal to
eliminate spurious signals produced by random EMF energy
fields interacting with said shock senser,

30, The method of claim 28 wherein the step of providing
either said first pulse or said second pulse includes sending
said pulses over a single cooductor to an glarm control.

1. Tke method of claim 28 including the addilional step
of ignoring nonphysical signals interacting with the shock
sensing device.

32. The method of claim 31 wherein said nonphysical
signals includs EMEF enermy felds,

33, The mathod of claim 28 wherein said second pulse has
a pulse-width greater than 2 pulse-width of said first pulse.

34, An clectronic vehicle sensor for indicating the threat
level of an incaming shock tw an electronically secured
vehicle comprising;

1) means for sesing 2 shock delivered to 2 vehicle
inciuding a permanent magnet, having a magnetic field
thereabout, suspendad in an elastic mount on sad
vehicle for vibrating in said mount in response to said
shock;

b) means for gencrating a signat the strength of which is
proportional to the intensicy of said shock inciuding an
induction coil fixedly mounted near said magnet for
receiving a vibrating magnetic field therein to produce
an induced alternating current and voltage therein;

c) a capacitor through which said induced ahternating
current and voitage are passed to remove direct curreat
and voltage therefrom;

d) means for analyzing said signal to determine if itis a
low, generally ron-threatening intansity or 2 higher,
generally security-threatening intensity ingluding:

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

ii} a pair of voltage intzgrators connected to 20 output
of said amplifier which produces an amplified signal,
one said integrator baving a high. sensitiviry for
responding to said amplified signal containing only
low intensity components and the other said inwgra-
tor having a lower sensitivity for responding to said
amplified signal containing higher intensity compe-
nents, said jntegrators simultaneously receiving said
amplified signal from said amplifier, and

¢) means for producing either separate first 2nd second
pulses representing said signal containing both said low
intensity and said higher intensity component, of said
first pulse represenicg said low intensity signal,
including a pair of voliage comparatorsioutput pulse
geaerators, one connected to each said voltage integra-
tor for comparing ourputs produced from each said
integrator and producing said first pulse representing
said low intensity signal from said high sensitivity
integrator and providing baoth said first and said sepa-
rate second pulse from both said generazars represent-
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ing said low intensity signal from said high sensitivity
integrater and a high intensity signal from said low
sensitivity integrator.
35, The method of claim 34 wherein said second pulse has
z 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 betwean
extraneous bursts of EMF or RF toergy and a sensor
induction coil, comprising the steps of:

a) amplifying signals produced by a shock sensor inclid-
ing amplifying a full wave of said signal providing ap
amplified signal and rectifying said amplified 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 that are
produced when a magnet swings away from an inductar
coil before swinging toward said coil;

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

c) inputdng said amplified signal to 2 comparator and
comparing it against a known value.

0

4

16

37. The method of elaim 36 whereln said predetermined
period of time is about 3 milliseconds.

38. A method of blacking spurious signals produced by a
shock sensor in 2 motor vehicle apd-theft systern from
interaction between extranecus bursts of RF energy and a
sensar induction coil, comprising the stzps of:

a) amplifying signals produced by a shock sensor to

produce an amplified signal; .

b) inpuning said amplified signal to a comparator and

comparing it against a known reference;

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

a predetermined period of time 1o eliminate spurious,
noophysical signals produced by randem energy inter-
acting with a shock sensing device and removing it
from further consideration

39, The method of claim 38 wherein the step of ignoring
saig signal includes outpuming said signal to an analag
bilateral switch through 2 capacitor so that the charglag of
said capacitor will open said awitch 2 faw milliseconds to
delets the front end of said signal and remove it from further
consideration. :

40. The method of blocking spurious signzls produced by
a shaek sensor in 2 motor vehicle anti-thedl system of claim
38 wherein said conpnysical signal includes an EMF field.
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ADVANCED METHOD OF INDICATING
INCOMING THREAT LEVEL TO AN
ELECTRONICALLY SECURED VEHICLE
AND APPARATUS THEREFOR

RELATION TO OTHER PATENT
APPLICATIONS

This patent 2pplication is 4 contnuation-in-part (C-1-P) of
patent application Sex. No. 08/433,819 filed May 4, 1595,
entitled “Method OF Indicating The Threat Level Of Az
Incoming Shock To An Elactronically Secured Vehicle and
Apparatus Therefor.” now abandoned; which is a
continvation-in-part (C-I-F) of patznt application Ser. No.
08/112.940 filed Avg. 30, 1993, entitled “Method Of Indi-
cating The Threat Level Of An Incoming Shock To An
Electronically Secured Vehicle and Apparatus Therefor,”
now .S, Pat. No. 5.532.670; which is a continuation-in-part
{C-I-P) of patent application Se. No. 07/886,871 filed May
22, 1992. entitled *“Method Of Indicating The Threat Level
Of An Incoming Shock To An Flectuonically Secwred
Vehicle and Appararns Therefor,” now abandoned. This
patent applicaion is also a continvation-in-part (C-I-P) of
patent applicaton Sex, No. (7/345,667 filed Sep. 16, 1992,
entitfed "Advanced Automotive Altomation And Secunty
System.” mow U.S. Pat. No. 5,534,845 Aforementioned U.S.
Pat Nos. §,532.670 and 5534845 as well as applications
Ser. Nos. (7/886,871 and 08/433,819 are hereby incorpo-
rated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This inventiod pertains to the field of electronic securty
systems thar detect unwanted intrusions into secured areas
and sound an audible alamm in response thereto. More
particularly, the invention pertains to a method of differen-
tating between a high degree of intrusion or threat such as
a shock or a low intensity degree of intrusion or insubstantial
threat, received by the protected structure ar object. and
execuring zo appropriatc alarm as well as preventing
nonphysical, random energy inpats from trpping the secu-
rity alam,

2. Description of the Prior Ant

Electropic seamity systams have been used for some
years and their popalarity increases as the nationsl cime
rats cogtinues to climb. Mast such systems, espedially those
used for protection of automobiles, include a controiler. a
series of intrugion sensors for dstecting atterupted intrusions
through doars, hood. and windows, an alamm for activation
upon receipe of a signal ar signals from the scosors indicat-
ing an amempted unwanted ennry into the vehicle, and 2
power source, Dormally the vehicle battery, to power the
system and sound the alarm. Other components are often
included sach as antomatic resetting circuits and shut-down
devices for use when the alarm peeds to be deactivated
These systems may be original equipment on new vehicles
or retrofited on existing vehicles.

The security systems may be effected by a noaphysical
signals, or electrical surges commanplace in the automobile
circuitry. The intended anming and disarming of an alzm
system is usually performed by sending & digitally coded
signal. by a hand-held transmjtter operated by ¢oe or more
push buttons. In addition, other such systzms may be anned
by tnere passage of time following the driver's act of turning
off the sngine and exiting the vehicle with the doors and
windows closed and after a short time ipterval such as thirty
(30) seconds. Thereafter the system may be disarmed by 2
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hand-held transmitter or by a delay cirewit that activates the
alarm if the sysiem is net disarmed by the driver upon entry
into the vehicle. The first type of anming is known as “active
arming” while the latter is known as “passive arming".

Upcn detection of an attempted intrusion inta the vehicle
by one of the sensors, the alarm is activated for a period of
time, for instance thirty (30) seconds to one (1) minute, and
then, if e alamm has not been disatmad by the remote
transrnittar or by the manipulation of a “kill” switch,
mounted interior the vebicle, usually in a hidden arsa
thezein, the alarm response terminates ar times-out and the
security system is once again reset to monitor the sensors
and mriggers.

One form of such a sensar is called a “shock™ sensor. The
shock sensar tachnology of this invention is diseussed in
Applicant’ patent application Sa. No. 08/112.540. However,
a number of other s2ns0rs may be empioyed within the alarm
system of this invention. This inventicn inciodes, but is not
limited to, the application of shock sensors, motion sensars,
field disturbance sensors, sound discriminators, uitrasonic
sensors, crent sensors And other seasors which sense
disturbanee or threat applied to or about an ared and generate
an electrical signa} in response thereto. An incoming threat
to the promcted mea such a vehicle includes threats such as
physical impact, actvity in or about the vehicie, breach of
the vehicie electric system. the sound of breaking glass, or
other activity results in the semsing of the activity and
generation of an electrical signal which is then interpreted
by the alarmm controller to genearate a6 alarm sesponse.

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

In other situations, certain trapsicat electric fields can
invade the circuitry of the alarm system and gencrate enaugh
of a signal to trip the alarm even in the absence of iptrusion
to the secared area. When a warn signal is generated by the
alarm, it flashes the running Lights which generates electrical
surges or transients, These ransients may generate electrical
signals which may feed into the alarm circuitry whete they
are amplified and mrip full alarm, In other situations, such as
where a cellular tzlephons is used about the vehicle, the
initial surge of the wireless transmission signal may be
suficient to geaerate an acraation level signal resulting in
the activation of the alamm. Sl firther, i isolated cases.
such as where a police car parks behind a protected area and
the officer “keys™ the microphone ou his radio. the surge
from his transmitter could interact with the anti-theft system
induction coil and produce a false alamm

Still further. there are instances where a disturbance
contintes unabated after the initial activation of the alarm
sequence. Far instance. 8 vehicle parked next to a train
station may receive an alarm input generated by a passing
train, The alarm will commence and terminate after ruening
its colrse. yet often the wain has got passed completely by
the vehicle. In the prior art. the alarm will sound again
because of the continuons input of energy from the train.
This can be of annoyance to others in the area.

Crowded parking lots are prime ‘areas for car theft. In
these cases, dissatisfaction with the anti-theft system may
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cause the owner to cease arming the system thus rendering
the vehicle subject to theft. This condition, if not carrected,
may cause other vehicle owners to cease purchasing such
security systems for fear of anncying others and thereby
undermine the desirability for and effectiveness of angd-theft
devices,

What is needed to circumvent the drawbacks hearetofore
described is (1) a vehicle security system capable of differ-
entiation between a light, generally noo-threatening intru-
sion event and a stronger, usnaily security-threatecing intru-
sion event to the vehicle and output a pulse to the alarm
circuit appropriate to the degree of intrusion abowt the
secured area, apd (2) a vehicle secority system that will
discriminate betwean the non-threarening events and block
them or otherwise divert the signals they produce so that an
alarm is not generated

SUMMARY OF THE INVENTION

‘This inveation is a novel method of dealing with these
problems and discriminating between the degree of threat
from the itcoming intrusion sensers. For example, the alarm
system of this inveation generates a mild audible chirp in the
event one lightly touches a protected vehicle while loading
grocedies i a parking lot Conversely, a full alarm responsc
is generated if the car is towed or a crow-bar applied to its
exterior. The low intensity alarm is called a “warn-away”
and is of a serions, but far quieter nature and will generally
generate the proper message of darm presence o the
intruder without eogaging the full alarm. The person induc-
ing the threat is thereby quietly, but convincingly advised by
perecorded voice or 2 series of soft chirps of the lmited
intrusion he or she has caused. Withour activation of ear
piercing sudible alarm response. Further. the owner and
other peaple are not distrbed or embarrassed by a full alarm
response caused by an innocent individual.

In addition. this invention {ncludes the novel feature of
providing full wave rectification of the output signal from
the sensor 2nd ignoring the fint few milliseccads of the
signal produesd, Additionally, the preseat invention gequires
the signal to drop to its zero (0) level or reference voltage
before triggering warning alarm. This allows an alarm
condition to be registered only tpon séosing acal intru-
sions on or about the protected area as comparzd with
pon-physical igtrusicas geoerated by EMF or RF fields
about the protectzd area. These features therefors eliminate
the spurious signals that are produced by noophysical threat
conditions.

Most security Systams involve only half-wave rectifica-
tion of the induced signal emanating from the sensor. In the
event the signal gencrated by 2 sensar generates a signal
having positive and negative components the signal aod in
the event there is only partial rectificarion of the signal The
resulting rectified signal would be of unnamratly low value
and not be an accurars reproduction or indicatien of the full
intansity or degree of the incoming threat to the motected
area. This practice is consistent with sensors employed to
mrigger the alarm system. but is unacceptable to the present
invention which looks at the degree of the intrusion. Thus,
to determine the degres of the intrusion sensed by a sensor,
the preseat invention apalyzes the peak to peak value of the
seasor signals to determire (he true degree of intusion.

The method and apparatus disclosed herein apalyzes the
signal produced by various seasors having the capability of
ptaerating an electric signal upon sensing an imfrusion
event. Depending on the strepgth or value of the sensor
signal, a mild or low iptensity degree of intrusion generates
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a pulse having a short pulse-width generating a warn-away
alarm that will automatically reset jtself without requiring
{ntervention by the vehicle owner. The same method and
apparams is capable of generating a longer pulse-width
pulse which geoerates both a mild. warn-away alarm
response as well as 2 swonges. foll alamm response.

When the low threat level “warg-away" pulse [s gener-
ated by the alam system. the alarm system of this invention
continues to monitor {ts sensors and is capable of immediats
activation of 2 full alarm upon sensing a high degree of
intrusion as reported by one or more of its sensars, even
while a warp-away alarm is being given If two or more mild
shocks are received by the vehicle within & finite time
period, seven {7) seconds for example, the systema will
produce a full alarm, whereas if the mild shocks are repeated
oo a sequence longer in time than seven (7) seconds, a
second and repeated “warn-away” alarm will be produced
again.

The prior art alarm system have not yet appreciated these
featires and contirue to generate repeated “wam-away” or
full alarms, In fact, {n some cases the energy dispensed in the
*warg-away” alarm is of snfficient magnitude to generate a
jow-threat level inpur that miggers another “warn-away"”
alarm so that the system continues to cycle “warn-away”
alarms each indnced by the preceding alarm.

Further. this invention contains the unique property of
ignoring the first few milliseconds of signal produced by a
sensor. A real threat condition usually lasts far longer than
the ignored duration and the energy level of the residual
signal is sufficient to pass through an integrator to a com-
pazator to determine the relative degree of the threat. The
signals produced by RF barsts, EMF bursts and other
gon-thyeatening or non-physical phenomencn typically do
not last beyand that peviod and still cause a threat situation.
Accordingly, those sigrals produced by non-physical and/or
non-threatering phenomenon will be disregarded and will
not cause the alarm systems to enter into an alarm condition.

To overcome the probiem of repeared sirens during peri-
ods of extended sepsor inpot. such as in the twain passing
cxampie, or even when 8 ack or other heavy vehicle passes
the packed car. means are provided to prevent pepeated
alarms as long &s the initial input remains within 2 given
intensity for an extended dme. For instance, as long s the
intensity level of the input signal remains rather coostant
following cessation of the full alarr signal, the circuit will
not process another sensor input uotl] this signal disappears
and reappears again, ‘This means that the prolonged motion
the train passing pearby a protected vehicle, which generaces
a sensor fnput, Will pot cause the alamm to sound again and
again. This featurs also prevents continuous ajarm outputs in
those cases where the senser is in a state of a coptinuous
output. The state of continlods semsor cutpul may be
mechgnicel in nawre (the train example) or from electrical
disturbances.

In a second embadiment of this invention. the drcuit is
designed such that fewer wires need be used 1o amach the
sedsar 1o the alarm giving rise to a savings in materal and
reduction in installadon time and training,

The prior art bas recognized some of these problems,
however, to date there has beea little success achieved in
solving them. In the patent to Hwaog, (U.S. Pat No.
5,084.967) 2 “motion datector” is allegedly connected to a
pair of signal amplifier circuits that. upen receipt of a long
signal or a sexics of short pulses from the detector, will
sound a “full” alarm whereas. upot receipt of a sharter pulse
sigoals, will sound a “pre-entry warmning”, lesser in severity

EXHIBIT _I_ PAGE ﬂ’,



Case 3:00-cv-01353-JM-POR Document 1 Filed 07/07/00 Page 91 of 140

3,646,591

5

than the “full” alarm. However, this patent discloses that the
“detector” is a time-dependent switch. Therefors the dagres
of threat is determined by its duration, not its physical
degree. The schematic of the Hwang devics shows the use
of components that arc arranged as a switch to tur? oz and
off a transistor to allow the detected signal pass on 1o the
alam warning device. Thus, there is o comparison of the
*level of intensity” of the signal but merely the “duraton”
of the signal This is ot an accurate asscssment of the
degree of threat sensed by the sensor and reproduced into an
clectrical sighal and does not differentiate betwecn “inten-
sities” of the physical and non-physical inputs. Mareoves.
the ontput signal from the devics of Hwang Patent proceeds
directly to the siren. whereas the device of the present
invention interposes another device, the alarm conirol mod-
ule o alarm coatroller, that determines what level of alarm
is generated.

Accordingly, the main object of this invention is a method
and apparatus for nse on about an electronjcally securzd area
that responds differently to different degrees of threat scased
by the seasors amanged therein. Other objects of the inven-
tion include a method and apparatus that has at least two
levels of intensity deterrninaton, one for a low degree of
threat received by the vehicle to produce a pulse that may be
uscd to trigger a waming of a stronger alarm. should the
threat not be discentinued, and & separare pulse that may be
used to trigger a stronger, londer alarm for non-discontinued
light shocks and stronger shocks; a method and apparams fer
producing a pulse that may be used to trigger a warn-away
audible alarm that may be repeatedly sounded to signify the
vehicle is under electromic security while not prodocing 2
pulse that may trigger the loudest alarm so a3 to minimize
the disturhance to those nearby in the event of a nop-
threatening disturbance received by the vehicle; a method
and apparatus that maintains readiness to produce a pulse
that may be used to tigger ac audible alamm even while a
warn-away alarm message is being used; 2 method and
apparatys far detecting a sigoat produced by a non-physical
assault on the vehicle, such as by a burst of RF energy o
EMF enexgy. and for romoving it from inttraction in the
system circuitry; a method and apparatus that provides full
wave rectification of the ipduced signal to providz a more
accrralte analysis of the threat inducing the senser signal; an
appararys which does pot continue to sound an alarm {n the
event a generally constant and coptinuous disturbance such
s a moving train; an apparatus having the ability to com-
municate the level of threat in a pulsewidth of the senser
output pelse, thereby eliminating a dedicated wire connec-
tion for each alarm stage; an apparatus that may be retro-
fitted into existing vehicles as well as included as original
equipment on new vehicles; and, an apparamus that will
automaticaily rearm upon the completion of 2 measured
length of the warn-away ar the full afarm; cireuitry that cag
be raintsined in an integrated circuit thereby providing
economy of manufacrure, improved reliability, space sav-
ings and less power consurnption. These and other objects of
the invention may be obtained by reading the following
specificadon along with the drawings that are appended
hersto. The protection sought by the inventor may be
gleaned from a fair reading of the claims that conclude this
specification,

DESCRIFTION OF THE DRAWINGS

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

FIG. 2 is a flow diagram illustrating the operation of the
apparams genarally depicted in FIG. 1.
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FIG. 3 is 2 schernatic diagram of an alternare embodirment
of the apparatus. showing less wiring needad to accomplish
the sare functions as shown in FIG. 1;

FIG. 4 is 8 schernatic diagyam of an alternate embodiment
of the bilateral switch witing shown in FIG. 1:

FIG. 5 {s 2 scherpatic diagram of an alternate embodiment
of the bilateral switch wiring shown iz FIG. 3:

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

FIG. 7 is 2 top level block diagram of CMOQS Integrated
Circuit apd its analog and digijtal secticns;

FIG. 8 is an intermadiate Jevel block diagram of the
analog section. showing the amplifier block and the integra-
tor block;

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

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

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

FIG. 12 is an inrermediate level block disgram of digital
section. showing its major blocks therein;

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

FIG. 14 is a schematic of the intzgrator disable conwol
circuit; and,

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

DESCRIPTION OF THE FREFERRED
EMBODIMENT

The novel methed of this invention for indicating the
threat lzvel of an incoming threat to an elecronically
secured structure, such as a vehicle comprises. the steps of
sensing a threat delivered to an arca, generating an electric
signal the stength of which is proportional to the inteasity
of the threat, ignacing the first partion of the signal so as ta
remove fyom further consideration those disturbances that
are non-physical or non-threatzning, analyzing the remain-
ing signal to determine if it is of a low, generally gon-
threatening intensity or of a higher, generally security-
threatening intensity, and producing either a first pulse that
triggers a low intensity “warn-away” alarm. or separate first
and second pulses, represenring a signal containing both the
low intensity and higher intepsity componeats. that trigger
both 1 low and a high imepsity alarms. The step of gener-
ating an electric signal includes generating ap altsynating
current signal whose amplitude and period is proportional to
the intensity of the physical shock FIG. 1 shows the
apparats of this invention.

In FIG. 1 the solid lines between compenents rafer to
conductors and will not be individually oumbered except
where necessary, Where conductors cross and the intersec-
tion is marked with a do or paried. it is a junction; where

one condictor crosses another and the intersection has oo -

dot or period, there is no junction. As shown in FIG. 1. 28
input voitage, generally in the range of from about six to
about eighteen volts d.c. is inputted from 2 bamery (oot
shown), such as a car battery or other sowrce of direct
current, to an input terminal 1, The carrent is regulated by
areverse flow protection diode 3, a surge limiting resistor 5,
an over-voltage protection Zener diode 7 and a filter capaci-
tor 9 to produce a steady flow of direct current The ground
refurn enters at input terminal 11.

EXHIBIT L= pAGE 71



Case 3:00-cv-01353-JM-POR Document 1 Filed 07/07/00 Page 92 of 140

35,646,591

7

The senscrs employed by the present invention are inter-
changeable, Different sensors are ernployed for different
functons within the alarm system and their selection
depends in large by the anticipated environment within
which the user expects to keep the protected property. Seme
of the more common semsers are shock sensors, motien
sensors, field distorbance sensors, sound discriminators,
ultrasonic sensars and current sepsors. The shock sensars
known in the art are mechanical, mercury movement, mag-
netic indaction, and piezo types. Applicant' patent applica-
ton Sex. No. 08/112.940 disclosed Applicant’s preferred
embodiment of the shock sepsor,

Mechanical shock sensors use a weighted cone at the ead
of a2 spring which makes electrical contact with a fixed
pointer tpon an fmpact, creating an output pulse.

Meroury seasors 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 circnit. In both designs an impact
resalts in the mercury remaining in a fixed position. while
everything else moves about with the impacted vehicle.

The magoetic induction shock sensor uses a magnet
suspended by an elastic bapd such as rubber, silicon ar
spring near a high value inductor. The inductar usually bas
ap iron of femite care. An impact moves the sensing inductor
while the magner remains fixed. creating an impact AC
signal in the inductor. The signal is typically amplified,
detectzd, integrated and then compared with preset levels to
determine whether or not to generate an output sigpal.

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

Angther type of sensar employable by this invention is a
motion sensor. Motion sensars sense very slow movemesnts
of the vehicle. These movements could be caused by
jacking, Lifting, moving, er any other type of slow movement
of the proweted object. These movements may be ssased by
scveral methods such as 2 weighted pepdulum with
mechanical ar elsctronic contact, mercury movement switch
o mechamcal/electromc movement sensing devices, or any
other stow movement sensing system,

Another type of sensor employable by this invention
includes a field disturbance sensor. Field disturbance seasors
sense motion of objects such as the human body in a
roicrowave radio frequency field in or about the protected
area. The presence of the moving object dishrbs the micro-
wave ficld and creates a disturbance thexein. This results in
a change of the sensar output signal. This disturbanes is both
reflective and absarptive in that all objects absorb and reflect
RF energy. Amultichannel sensar generates an output signal
propottional to intensity of the detected disturbance. A
single chaane[ sensor only generates a signal if the present
threshold is excezded. Additionally, a pulsed microwave
signai-could be generated to look for time of signal refurn.
This. however, requires a reore complex sensor and circuit
than the above ficld disturbance sensar.

Another type of sensor empleyable by this invention
includes a sound discriminater. Sound discriminator senses
a high frequency sound disturbance in or near the protected
area and is narmally used to sense the breaking of glass
and/or metal to metal sounds. The sensor normally uses an
electric condenser microphone to sense the sound and con-
vert it to an AC signal This AC signal is amplified and
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processed through  high pass and/or band pass filter(s), The
signal is then detected and compared lo preset thresholds. Az
outpat pulse indicative of the inteasity of the disturbanes is
then geaerated and ourput

Anather type of sensor employable by this invention
includes an ultrasonic sensor. An ultrasonic sensor can werk
on the same principle as the field disturbance sensor
{doppler frequency shift), but nses an ultrasonic sound fiald
instead of an RF energy field. In a second embodiment. the
$&nsoT nses an ulirasonic sound ganerator (ransmitter) o set
up a field of sound waves osuaily at forty (40) Kloherz. An
ultrasonic Sensar (receiver) then detects any disturbance.
This signal is then amplified and detected generating an
outpet pulse or pulses according to the Jevel of disturbanee.
In a tird embodiment. the wltrasonic sound could be pulsed
to measure the movement of and distancs to the object
creating a disturbance.

Another type of sensor employable by this invention
includes a current sensor. Current sensars sense the change
in bamery voltage caused by the activation of devices which
in nmm produces a current foad. There are at lzast two
differznt types of current sensors. Cne type senses coly
smail changes in voltage created by any load being tarned
oa. while the second type detects a sudden large change in
voltage. such ¢ a surge eated by incandescent lights being
turned on. The first type of sensor is simpler and easier to
manofacture, while the incandescent light sensor does not
require an external ioput to disable the arcuit when the
vehide automatic electrical cooling fans turn on. The current
sensar is asvally employed to sense the undar hood. trunk,
and/ar dome lights tarning on when an unauthorized entry is
made.

Each ard every semsar herstofore mentioned senses a
particular type of intrusion and produces an electrical signal
proportional to the degree of threat sensed. Other types and
kinds of sensors capable of sensieg particular conditions and
providing an electrical signat in response thersto are not
mentioned. but are cogtzmplated within the scope of this
inventon. The above mentioned sensors will be collectively
referred to as sensor means 12,

Thae step of analyzing the signal to determine if itis of a
low or kigh intensity includes the first step of passiog the
signal through a switching capacitor amplifier 19 to provide
fall wave rectification. i.e., the negatve portions of the
signal are converted to positive portions. Accordingly. the
output of amplifier 19 is always positive and will give an
approximately equal output regardless of the poladty of
seascr means 12 signal. This overcomes the shortcomings of
2 sensor baving a signal operating in the positive and
negagve region in respect to the system ground. This allows
the entre dynamic range of the signai to be offset/rectified
to a positive voitage. The gain of amplifier 19 is fixed ar a
predetermined value. A potznticmster 23 is used to adjust
the level of the input from sensor means 12.

A nomnally closed. analog, bilaters] switch 101 s pro-
vided and connected between amplifier 19 and at inverting
comparator 111. In other embodiments of the invention
comparator 111 is not inverting. It is opened for a predeta-
ained amoust of time such as a few, ie., 3, milliseconds at
the beginning of each puise string, as will be hercinafter
more fully st farth, in order to cut off, delets or digegard
the first portion of the signal output from amplifier 19. This
cut off is employed to prevent extrameous. non-physical
energy surges, such as RF and/or EMF fields, as hereinbe-
fore deseribed, from tepping the alzrm.

Another significent feature of the present invention pro-
vides for removal from consideration of sigrals which do
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not disappear and later reappear. The signals which do net
disappear and later reappear are disregarded by this devies
to prevent continuous alarm outputs which are a nuisance.
This is particnlarly helpfol where the alarm system i
operating in 4o area having exposure to phenomenon of %
prolonged durarion such as a freight train passing nearby the
alarm system. As the train passes. it generates a vibration
which likely has an intensity sufficient to generate an alarm.
In practice. this type of disturbance is ot well reczived by
alarm systems because the alarm system will generate an
alarm which ctasss after a predetermined time and which is
regencrated again and agezin as long as the disturbapce
continues about the area. This provides for much frustration
to the owner of the alarm system and the people nearby,
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/disturhance
coutinges to be preseat at 2 generally constant intensity for
a time greater thea the duration of the alarm response, the
second and subsequent alarm responses are not generated
until such time as the signal generated by the disturbance
disappears and then reappears again. In practies this pro-
vides for one cycle of alarm response if the alarm system
detects a distorbagee such as a moving tain. The alam
response will act be repeated over and over again until such
time as the dishabance caused by the train disappears and
then later reappears.

Switch 101 is nominally in a closed position and is held
closed by the powar sopply voltage less valtage drop
through resistor 119. Shutting off or opening of switch 1¢1
is accamplished by use of an inverting comparater 111 and
its associated circuitry, Resistors 105 apd 197 estabiish &
reference voltage for comparater ILL Resistor 103 and
capacitor 109 filter out high frequency transients on the
input to comparator 111. In the event a coptinuous high
frequency signal is present at the input of sensor means 12
or at the output of amplifier 19, the high frequency filter 103
and 109 could lead to a contintous, low DC signal outpur at
the output of comparator 111. This inhibits clocking of D
flip-flop 125 which in turn opens switches 127 and 129 unti}
the output of comparatar 111 changes state and produces a
clock signal at the clock input of D flip-fop 125.

As a signal inputted to comparator 111 goes high, the
output of comparator 111 goes low and is coupled through
a diode 113 and 4 capacitar 115 to switch 101. Therefore the
source voltage for keeping sswitch 101 in its closed position
is shorted for a predetermined duration of time through
capacitar 115, which provides for opening of switch 101 far
that duration of time. By adjusting the capacitance of
capacitor 115, 2 delay, such as 5 milliseconds is required to
charge capacitar 115 in erder to turn bilateral switch 101
back on. Resistor 117 is provided as the discharge resistor
for capacitor 115 and its value is chosen so that capacitor 115
will not discharge for several hundred milliseconds so 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 diocds 113 to shut off analog bilateral switch 101.

Thz next step, after passing the amplified signal through
switch 101 is to input this amplified signal simultancously to
twa separate and independent voltage integrators, 29 and 31,
shown within dotted line perimeters, that are connected in
parallel to the output of amplifier 19. Integrator 29 com-
pises a resistor 33 and a capacitor 35 while integrator 31
comprises a resistar 37 and 2 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 capaci-

o
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tance of capacitors 35 and 39 to the order of approimately
5:1 so that integrator 29 is approximately five times as
sensitive as integratar 31. This ratio can be varied outside of
5:1 under certain circumnstances such as whers the vehicle is
unusually large.

The next step is 1o sead the output of integrators 29 and
31 to a pair of separate voltage comparators/pulse generators
41 and 43 that are equally referencad from input terminaf 1,
The reference far voltage comparatar 41 is established by
resistors 45 and 47 and a diods 49 while the reference for
voltage comparator 43 is established by resistors 51 and 53
and a diode 55. Ancther pair of diodes 57 and 59 are used
ta latch the respective voltage comparators 41 and 43 when
their respective input signals exceed the comparater refer-
ence voluages.

The next step in this novel method is for the pulse
generater portion of comparatary/generators 41 and 43 to
oatput either a first pulse from generaror 41 representing a
low intensity signal or scparate first and second pulses from
both generators 41 and 43 representing 2 sigpal containing
2 [ow intersity and a high intensity component This is
perfarmed when voltage comparator 41 or 43 is latched
through either diode 57 or diode $9 when the incoming
signal from integratars 29 or 31 exceeds the reference
voltage thereto. Once latched, the respective comparator
produces an output pulse timed by resistor 45 and capacitor
61 with respect to comparator/pulse geoerator 41 or by
resistar 51 and 2 capacitor €3 with respect to comparator/
pulse geaerator 43 to one of two drive transistars 65 and 71.

Qutput drive transistor 65 receives the output pulse from
voltage comparater/pulse generator 41 through a resistor 67
and an indicating light emitting dicde 69 for the duration of
the pulse from geaeratar 41. The other output drive transis-
tar 71 receives the output pulse from voltage comparator/
pulse generator 43 through a resistor 73 and an indicating
light emitting diods 75 far the duration of the pulse from
generatar 43, Resistors 77 and 79 are cument limiting
resistors employed to protect transistors 65 and 71 respec-
tively. Tbe ourputs are enabled by a ground placed on
terminal 81 through a diode 83. The outputs are fed respee-
tively to terminal 85 to connect to a warn-away alarm circuit
{not shown). and to terminal 87, fo connect to the full alert
alarm circuit (not showr). The output pulse for the warp-
away alarm. from terminal 85, may be set at oge Jength, such
&5 200 milliseconds. and the output pulse for the full alarm
from terminal 87 may be set at a different Jength, such 25
approximately 1 full second.

The negative voltage. 5 millisecond pulse fram compara-
tor 111 is inverted by inverter 123. This provides a logic one
pulse which resets and holds in reset for the § millisecond
period (determined by capacitor 115) the “D flip-flop” 125.
This achieves the function of discarding from consideration
a contiruous signal having a frequency such that this signat
represents a DC sigaal at input of comparator 111, Thus. this
signal will eliminate any clock activity to D flip-fop 125
until such signal disappears and again reappears. The “Q"
output of 125 is conpected to the inputs of “AND GATES"
151 apd 165. causes the outputs of 151 and 165 to go fow.
The low signals at the outputs of 151 and 165 opens
tarmally closed analog bilameral switches 127 and 129, This
prevents any output from pulse generators 41 and 43 being
coupled to output transistars 65 and 71

After the end of the § millisecond reset pulse. the “Q”
output at fiip-flop 125 is set high by z clock signal created
by comparator 111, This clock pulse is inverted by inverter
121 to present the proper input to the 125 clock input The
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scoser outpats 85 and 87 are now enabied for the duration
of the outpuf pulse(s) created by puise generators 41 and 43,

As mentioned before, this invention provides for the
embodiment where the alarm will not be continucusly
uiggered by a relatively constant threat signal which persists
without interruption. One application for this feature s an
armed atarm system which is triggered by a train. Ordinary
alarm systers contnoe to sound its Warming far the duration
of the threat signal The alarm system of the present jnven-
tion provides for z single cycle of alarm 20d does oot sound
the alarm again until the threat signal disappears and again
reappears, Therefare in the example of the passing train. the
alarm would sound far one cycle. such a5 2.5 seconds for the
warn-away 204 30 seconds or 2 mingte for a full alarm, and
as long as the train threat does not disappear (ie. the frain
passed) and again reappear (i.c. another wain appears) the
system of the present invention will not sound the alarm
again. The following circuit pravides this function.

Qutpat bypass timers 143 and 157 are triggered and reset
from the trailing edge (tegative going edge) of the output
pulses from 41 and 43 respectively. The output of full alarm
pillse generator 43 is applied to times 157 via AND gate 173,
When any input of an AND gate goes low, jts omtput 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
555/556 timers by coupling capacitors 141 apd 155 respec-
tvely. Resistors 13% and 153 are pull-up resistars oo the
wigger input of their respective dmers. Resistor 145 and
capacitor 149 contral the time that the “warp-away™ output
is disabled, Resistor 159 and eapacitar 163 control the tme
that the “alarm” output is disabled Whee the timers are
triggeredireset. the timing capacitors 149 and 163 are
discharged. the outputs go high, and the timing cycle is
started. The outputs will go low at the exd of the timing
cycle.

The high output from warn-away bypass timer 143 is
inverted by imverter 147 and applied to AND gate 151. The
low at the input of 151 causes the outptt of 151 to go low
opening bilateral switch 127. This intemrupts any output from
41 and disables the warn-away ootput drive to output
transistor 65. All warn-away outputs are therefore disabled
anytime that warn-away bypass timer 143 is running, All
repetitive triggers that oceur ipside the tdming snndow are
bypassed (disabled) on the wamm-away cutput unti the
warn-away bypass timer ¢xpires (approxXimately ¥ second).
While the timer is runeing, if the output at 41 goes low
{output pulsc cxpires), the timing capacitor s discharged,
and the timer is restartad with a fll charging cycle duration
10 run.

Full alarm bypass timer 157. upon receiving a negative
pulse from the trailing edge of the ourput puise from 43 via
AND gate 173, works identical to the wam-away bypass
timer 143, The high cutput from 157 is invereed by inverter
161 and applied 1o AND gates 151 and 165. The low at the
inputs of 151 and 165 causes the outputs of 151 and 165 to
go low. This low cutput in tura is applied to the control inpit
of bilateral switches 127 and 129. Both cutput drives are
interrupted. disabling both outputs (warn-away and full
alarm) for the duration of the full alarm output bypass tmer
157 {several stconds).

The full alarm bypass timer 157 is also used as a power
up reset timer. At power on capaditor 171 is fully discharged.
applying & low at the input of AND gate 173. Capacitor 171
is slowly charged bizs resistor 169 removing the low input
from AND gate 173, The output of 173 is low during this
charging period triggering full alarm bypass timer 157.
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Therefore. at power op. both cutputs are disabled for several
seconds undl timer 157 times out.

FIG. 2 shows the flow of the indnced sigaal and produced
pulse through the circuit of FIG. L The sensor of senser
means 12 generates a signal the streogth of which is pro-
portional to the intensity or degree of the tareat. Amplifier 19
provides full wave rectificaton and amplification of the
signal for presentment through switch 101 to integratars 29
and 31 in parallel for integration of the total value of the
pulse train less the first part thereof an off by switch 101,
The respective scnsitivities of integrators 29 and 31 help to
differentiate between a lower degres of threat which is likely
noo-threatening in nature and a higher degree of threat that
represents a potential intrusios into the vehicle. The separate
voltage comparatars/ontpur pulse geperators 41 and 43
complete the differentiation and output 2 pulse to the output
indicator and driver that results in ene 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 equal to or less than the amplifier reference
voltage. Henee, very low signals generated by the semsor
means 12 will not produce a sigral or signals sufficient to
activare voltage comparators/output pulse generators 41 and
43 to latch the respective unit and produce a pulse to be sent
ot to output drive transistors €5 and 71,

Upon recaipt of a low degree threat signal, above the
refarence level of amplifier 19, the drcuit will eperats to
activate voltage comparatcr 41, latch it, and produce a pulse
that wAll activate the warn-gway alarm tdgger output (zat
shown) through termipal 85, While this is gaing on. the
circttit remaing fully prepared to receive and process other
signals from the sensar meags 12. In the event a high degree
of threat is sensed by sensor means 12 while the warn-away
alarm is given, the security breached alarm trigger output,
will be tripped through terrminal 87 and both alarm outputs
will be tripped or triggered simultanscusly. In all cases. both
alarm trigger outputs are wiggered when a high degree of
threat is received, unless at the tirae of the time of threat
input. warn-away output is disabled by the bypass timer 143,
while only the warn-away alarm trigger output is tripped in
response o & low degree of threat

This invention also carries the capability w drive the
vehicle's electronic security system's audible or visual
warning devices directly or indirectly by use of an external
contro} relay. Since the warn-away output pulses are short
(spproxirately 200 milliseconds) and could be enabled by
the vehicle's electyonic secuxity system, this greatly reduces
the annoyance created by an alarm system’s full alarm. The
output drivers have the capability to drive output control
circtiits a5 long as & ground is applied to owmput control
terminal 81. These output pulses are fed through output
terminals 85 and 87 to directy or indirectly drive warning
devices.

FIG. 3 shows an alternate embodiment of the invention
Changing the timing of the full alarm pulse generator 43 to
aragge greater then the warn-away 200 milliseconds allows
for a considerable reduction in the output circuitry. This also
reduces the {nstallation time of the present invention. With
2 200 millisecond warn-away outpurt pulse and one second
full alarm pulse, these pulses can be cutputted or multi-
plexed on the same wire for applying to one such input of the
alarm cogtrol modale. Inthe same example full alarm output
pulse generator 43timing capacitor 63 is changzad to 5 times
its normal value, The full alarm output pulse time is there-
fore increased by a facter of 5.

_
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The cutpurs from output pulse generaters 41 and 43 are
then applied to the common output indjcating LED 69 and
output drive transistor 65. This is accompiished throggh
outpar drive current limiting resistors 67 azd 73 and analog
bilateral switches 127 and 129 compecting to a common
conductor before reaching LED 69. Therefore the LED will
indicate warn-away output with a short 200 millisecond light
cutput paise and full alam output with a longer one second
light output pulse. The outpat transistor 65 will be
conducting, applying a gronnd ar near ground potential to
the coflector for 200 milliseconds for warn-away and for one
second for full alamm.

FIG. 4 represents 2 modification to the preferred embodi-
ment shown in FIG. 1 and shows the output of the §
millisecond fimer 131 jnverting the signal, by inverter 123,
and fesding the cutpat signai te two narmaily open, bilateral
switches 100 and 102 The signal closes switches 100 and
102 for the § millisecond period. This keeps integrater
capacitacs 35 and 3% sharted out for the 5 millisecond time
period. This represents another method of handiing the
signal. :

FIG. 5 represents a modification to the preferred embodi-
ment shown in FIG. 3 and also shows the output of the 5
millisecond timer 131 to invert the signal. by inverter 123,
and feeding the cutput signal to two normally open. bilareral
switches 100 and 102 The signal closes switches 100 and
102 for the 5 mmillisecond period. This also keeps 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 alternate embodi-
ment of the of this jovention. Tt is a schematic of a dusl stage
sensor that nses a custom CMOS integrated circuit (I0).
FIGS. 7 through 15 are block diagrams and schematics of
this custom {MOS integrated circmt The schematic in FIG.
6 is the schematic of sensor means 12 being represented by
a shock senmsor 12, Although this embodiment is hereafter
descriped employing 4 shock sensor, any semsor could
integrate this deviee.

With the custom IC, there is substantial reducticn in the
number of parts required to build the product and subse-
quently the economic cost of the device. The part reduction
is evident by the comparison of the part count in the discztz
componzat 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 assembiy.
allows for a significant reduction in the cost of the complete
seasor Unit,

A pominal plus 12.6 volts DC power source enters the
sensor at terminal 1 and reterns through terminal 11
(cormon). The current from this power source is limited by
current limiting and filtering resistor 5, Capacitor 9 along
with resister S filters the transieats in the powes source. The
valtage is then regulated down to 5 voits by resistor 6. zener
diode 7. and transistor B. Transistor 8, zener diode 7, and
resistor § regulation method was chosen to reduce current in
the semsor or to reduce the cost.

Sensar 12 supplies an alternating cument (AC) voltage
output indicative of the sensed inpi to the senser (sound
vitration. shock. movement (field distrbance ar ultrasonic
sens0r). motion, or other input). Sensitivity of the compiete
sensor is adjusted wvith potentiometer 23 by adjusting the
propertionate fnput voltage going to IC 201, IC 201 is a
CMOS device limiting the frequency input capability of the
integrated cirowit This Limits the frequeacy of the RF epergy
that can enter IC 201 through its inpat circnitry. Capaciter 24
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filters low frequency RE energy that may be datacted 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 acmate the output
Taerefore IC 201 does not inclnde circwitry of the other
embodiment which eliminates the DC signal resuiting from
RF energy feeding into the davice.

Resistor 34 establishes a 10 EHz nominal operating
frequency of the clock of IC 201. Although IC 201 operates
at 5 volts and the maximum oparating voltage is 7 volts, the
oatput is protected to 17 volts by stacking the output
transistars (not shown) allowing IC 201 to cperare in a 12
volt system. Terminal 87 provides 4 connection for 2 nega-
tive output while triggered on the full alzm output and
capacitor 78 pravides protection 1o IC 201 from high voltage
transients such as static electricity. LED &9 provides a visual
signal of device triggering. In the prefemed embodiment it is
energized for twa seconds, LED 69 will flash at a 5 Hetz
rate during a warnaway trigger and is constamy on during
the full alarm trigger, The full alarm output signal is negative
and the warnaway outpit is positive. This providas for
wiarnaway output to drive cutput transistar &8 (required for
driving a relay) through base current limiting resistar 67.
Transistar 65 then supplizs a negative pulse doring the
warpaway odtput to outpdt temminal 85, In the prefemed
embodiment the ootput pulse is approximately 200 milli-
seconds for warnaway output and approxfmately 1.2 sec-
onds for & full alarm ontput IC 201 provides both positive
and negarive valtage cutputs to the outpat terminals as they
are required for the application. Ancther version of this
sensor 12 uses two negative outputs from IC 261 to drive
alarm inputs directly. The positive output is sed to drive a
wansistar, so that the alarm system can chirp a sireg using a
1elay, with the 200 millisecond warnaway omtput.

FIG. 7 is a top level block diagram of IC 281 showing its
majer blocks, digital block 401, analog biock 341 and its
coonection pads. The IC of the prefemed embodiment
cmploys eight pins, The logical configuration of this IC has
11 ocutpats however. Therefore only eight of the eleven pins
are brought out in any one configuration. AVSS, the anaiog
grouad. is always temminated to VSS, IC 201 ground termi-
nat and jts outpat is not brought out As stated above. both
the foll alarm ousput and the warnaway output have positive
and negative pads (pad is an output terminal on the IC chip
intermal w IC 201), that can be teminated according the
requirements of the application. Only one of the full alarm
and ope of the warnaway alarm outputs are brought out of
1C 201,

FIG. 8 is ag intermediate level block diagram of analog
block 301 showing the major blocks of the analog section of
the IC 201. amplifier block 303 and imtegrator block 305,
The basic inputs are shown on the left side and the outputs
are shown op the right side of the block diagram. PHI1
through PH2B omtpurs, from the clock of IC 241, drive all
the functions of IC 201 VBIAS is a bias for the CMOS
analog cireuitty of IC 201 PORB is a power oa reset (bar
ar noty, VIN is the tnpue sigmal to amplifier block 303. AVSS
is the analog groued reference of IC 201. DISINTEG is a
disable the integrator signal from the digital block that nses
the amplifier output (AMPOUT) as a clock to initiate the
DISINTEG signal WARNTR is the warnaway wigger out-
put of the warnaway integrator that is used to wigger the
timed warnaway oatput of IC 201. ALARMIR is the full
alarm trigger output of the full alarm integratar that is used
to wigger the timed full alarm output of IC 201.

FIG. 9 is 2 schematic/block diagram of amglifier block
303 showing amplifier 307 block. inverting/noninverting
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determinarfon circuiry and vohage reference circudtry. The
inverting/noninverting circuitry provides outputs to cfce-
tively rectify the input signal before it is input o the
arpplifiers. Amplifier 307 black is described in FIG. 10,
VREF is established by 2 voltage divider made up by 190K
ohn resistor 315, SK ohm resistor 317, apd 5K ohm resister
319. VREF is stabilized by § picofarad capacitor 313 and
micropower amplifier 321 connected as voltage follower,
VREF is at 125 millivolts {($/200)*5=0.125). The scasar
signal is connected 10 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 PHZB to control the switching of
the amplifier signals. A similar amplifier {s described below
during the disclosure of FIG. 10. The ourput of amplifier 309 |
is then input to comparatoe 311, which is referenced to
VREF the sam# as amplifier 309, Thercfore any movement
of the IC input signal (senscr output signal) away from its
zero refezence will caase the omput of comparator 311 to go
to full ourpat polarity of de signal, This is thea input to the
“D" inpirt of “D-fip-Lop” 323. One of the clock signals,
PHIB. is tsed to clock this to outpat “Q" on the next clock
¢ycie. PORB control signal resets “D-flip-flop” 323 to a low
output at poswes up. A logic high “Q" output is ased as a INV
contral signal and a logic low signal is inverted by inverter
325 and used as the NONINV contral signal.

FIG. 10 is a schematic of amplifier 307 block. It is a pair
of switching capacitar arplifiers with a total gain of 1600.
During phase 1 of the clock (PH1 and PHIB), analog
bilateral switch 335 is open and analog bilateral switches
337, 341, and 349 are closed eFectively shating ow both
amplifiers 345 and 353, and coupling the signal to the inpmt
of the amplifiet inpit capacitor 339 Grough asalog bilateral
switch 331, if the signal is not inverted (AVSS (ground) is
conpected), or analog bilateral switch 333 if the sigoal is
inverted (VIN (input sigoal) is conpected). This places
ground at the input and output terminals of both amplifiers
345 and 353, if the input is not inverted, or the level of the
signal if the input is inverted. The input signal is very small
in araplibide, therefore there is not 4 significant difference at
the output of the second amplifier 353 with either ground or
the signal connected,

During phase 2 of the elock (PH2 and PH2B), aralog
tilateral switch 338 is closed and analog bilateral switches
337,341, and 349 are open. This cognects VIN (inpot signaf)
to the input of the amplifiers if the signal is not inverted or
conpects AVSS (ground) i the signal is jovested. This
impresses a positive voltage equal to the input sigsal across
input capacitor 339 (20 picafarads) in either case. If the
signal is negative it is inverted by first applying the ippat
signal to ampiifiers 345 and 353 while they are sharted and
thea applying ground to inpat when they are in the aropli-
fying mods (phase 2). This rectifies the signal by always
placing a positive signal, with reference io the applied
reference that is applicd during the nooe 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 awass (.5 picofarad capacitor 343 to
cqualize the input voltage across 20 picofarad capacitor 335.
The same is tue of amplifier 353 and 20 picofarad capacitar
347 and 0.5 picofarad capacitar 351. Amplifiers 345 and 353
are buffered CMOS micropower amplifiers which are known
in the art. Capacitor 354 is a 5 picofarad filter capacitor on
the 125 millivolt reference input to amplifiers 345 and 353,

FIG. Il is a schematic of the warpaway and alarm
switching capacitar integratars and their associated circuitry.
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If the amplifier oucput signal (AMPOUT) bas a fast coough
rise tdme and is of suficient amplituds to wigger the disable
inwgratar control circuitry {clock a “D-flip-fiop™), it will
generarz 2 5 millisecond integrator disable coptral signal .
{DISINTEG). This signal will tumm on analog bilateral
swizches 371 and 377, shorting to ground both the warpaway
and foll alarm integrator capacitors for § milliseconds. This
will eliminate the frst 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 pear the induetor of an electromagnetic shock
sensor. After five milliseconds, the input is allowed to go to
the integrator for integration.

During phase 1 (FHI/PHIRB) of the clock input capacitor
363 (0.5 picafarad) of the warnaway integratar is shoreed ta
AVSS (gxound) on bath snds by analog bilateral switches
355 and 367. Also during phase 1 (PELPHIB) of the clock
inpat capaciter 365 (0.5 picofarsd) of the full alarm inte-
grator is shorted 10 AVSS (ground) on both ends by apalog
bilaterz: switches 359 and 373, During phase 2 (PH2/PHIEB)
of the clock, integrater input capacitor 363 is connected to
the AMPOUT input signal on one end by analog bilateral
switch 357 and to warnaway integrator 381 and its associ-
ated integration timing control capacitor 379 (10 picofarads)
on the other exd by agalog bilateral switch 369.
Additionally, during phase 2 (PHAPH2B) of the clock.
integrator input capacitar 365 is connected to the AMPOUT
imput signal on one end by analog bilateral switch 363 and
to full alanm integrator 385 and its associated integration
timing control capacitor 383 on the other end by analog
bilateral switch 375, Warnaway integrator 381 would requirs
20 dumps (20 full dlack cycles (2 milliseconds)) of input
capachor 363 into integrator capacitor 379 to equal the
average level of the average input signal level Full alarmm
intzgrator 385 would require 200 dumps (200 full clack
cycles {20 milliseconds)) of inpat capacitor 365 (0.5
picofarads) into integratar capacitor 383 (100 picofarads) to
equal the average level of the sverage inpl signal level
Voltage divider 387 is composed of two equal size CMOS
transistors in series. therefore the output of the divider is
equal ta one half of the VDD voitage of the IC. ¥ YDD is
5 volts. the the reference for comparators 389 and 391 is
2.5 volts. Therefore with an average amplifier outpu signal
level of 2.5 volts info the integrators, it would take 2
milliseconds for warnaway corparator 38% to generate 2
wirnaway trigger cutput and 20 milliseconds fer full alarm
comparater 391 to generate a full alarm trigger output This
is in addition to the § milliseconds of integrator hold off. if
the risc time of the input signal is fast enough and high
encugh to trigger the disable integratar contwal signal.

FIG, 12 is an intermediate level block diagram of digital
block 491 showing the major blocks of the digital section of
the IC. output timer block 403, disable integrator block 405,
clock pulse phase circuitry 407, test select 409. RC oscillator
411, power on reset and bias generator 413, and voltage
divider 387 disclosed above in the FIG. 11 (integrators). The
power on reset and bias generatar 413 is a group of was-
sistors and one capaciter that generates a resst al power up
and establishes a bias for all the analog ampiifiers etc.
Resistor capacitor (RC) oscillator 411 bas all corzponests oo
boxmd including a 15 picofarad capacitor, with the exception
of the timing resistor, which is external to IC 201. Itis a
conventional CMOS RC oscillatar with a divide by wo
cireuit {“T-flip-flop™ to produce a 10 Khz clock farm a 20
¥z oscillator. Clock pulst phase circuitcy 407 has pulse
separation delay cireuitry and inverters far both phases of
the clock Test select circuirry 409 selects intermal cireuits
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for testing and accelerates the clock for the timers to reduce
testing time of the IC. Test is initiated by palling the input
terminal up to VDD and the readings are taken on the adjust
terminal

FIG. 13 is a schematic of output timer block 403, It
contains six timer blocks, timer clock divider black 421, and
the associated circuitry required to support the output titning
of IC 201. The six timers inelude five divider stages with
restts and output deterrmination circuitry. Timer clock
divider block 421 has eleven divider stages with resets and
a test mode bypass far the first § stages to aceelerate testing,
One of the eleven ootputs is used as required for the input
clocks to the § timers above.

which is inverted again by inverter 427 befors being inputto
set “D-flip-flop™ 431 “Q" output on (high). This stacts 1.5
second full alarm disable titer 425 at power up via inverter
433 which inverts the signal o a low, which allows the
output of “nar gate™ 435 1o go high, thereby removing the
reset from the timer allowing it to start, When disable timer
425 starts, its done output remains [ow, which is inverted by
inverter 429, thereby coptinning to hold the reset off “D-flip-
flop" 431, allowing the “Q™ ouwtput to remain high for the
timing cycle of disable timer 425, Onc and a half sccond
disable timer 425 has a count of 29 with an input clock of
19.53 Hextz, 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” cutput from “D-flip-fiop™ 431 is inverted
by inverter 433 and used to disable any input from either the
warnaway or full alaom integratocs, This is done for the full
alarm inpot, by sesting the “D inpot to “D-flip-fiop” 439
low, with the output from inverter 433. This on the next 10
KHz clock cycle sets “D-flip-flop™ 439 “Q" carput low and
holds “D-flip-flop” 437 in reset, thereby not allowing the full
alarm input to be clocked through to its output timer 457 far
the duration of disable tmer 425 dming cycle. For the
warnaway input, by seting one of the inputs to AND gate
447 low, forcing AND gate 447 output low disabling
"D-flip-flop” 443 by holding it in reset and not allowing the
warnaway inpin to be clocked through to its output timer 473
for the duration of disable timer 425 timing cycle, Full alam
disable imer 425 blocks both warnaway and full alarm
inputs.

The positive inverted power on reset (PORB) is also used
to reset all other timers. After reset, the alarm trigger ioput
from the full alarm integrater (it triggers at power up} starts
two second timer 465 of LED 69, but is blocked from
starting full alzrm outpat timer 457 Yy disable Himer 425
holding *“D-flip-flop™ 437 in reset Also after reset the
warnaway tigger inpm from the warnaway integrator (it
triggers at power up also) triggers two second wamaway
flash timer 483, bot is also blocked from triggering warn-
away output timer 473 by disable timer 425 holding "D-flip-
flop” 443 in reset.

After the 1.5 second period af power oo reset an ioput
from either the full alarm or wamaway integratars will
trigger its associated omtput timers and input disable timer
(s). An input from the full alarm integrator will wrigger
disable timer 425, full larmn cutput tmer 465 for LED 69.
apd full alarmn output tdmer 457,

‘When the triggex is released, alarm disable timer 425 will
rup its full duration as described above. Full alaym output
tmer 465 for LED 69 is trggered by setting “RS latch”
Tnade up with oy gates” 469 and 471. then through inverter
467 to release the reset on timer 465 allowing it to start, This
will drive LED 69 output continucusly for the full diration

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

&0
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af the timing cycle through “ner gate™ 469 and “or gare” 481
for the duration of timer 465, Whea timer 445 expires. it

“resets “RS latch™ made op with “nor gates” 469 and 471.

which holds the timer in reset and LED 69 off until the input
is wiggered again. Full alarm omput timer 457 is triggered
through clocking “D-flip-fiop” 437 which transfers the high
“D" input to the “Q" output. This sets “RS" latch made up
with “nor gates” 461 and 463. The low output from “ner
gate" 463 goes to inverter 459 to release the reset on tmer
457 ailowing it to start, When it starts, it drives the full alarm
output drrough “nar gate™ 461 for the full durarion of the
timing eycle. At the end of the timing cycle, the output of the
timer resets “RS latch” made up with “nar gawes” 461 and

463, which holds timer 457 jn resct and full alam owtput off .

untit the foil alarm omput timer 457 is again triggered by an
input from the full alzm integrator.

The warnaway trigger input from the warnaway integrator
(shown in FIG. 11) will trigger the following timers of
output timer block 403: warnaway disable timer d41 (700
milliseconds in the preferred embodiment), warnaway flash
timer 483 for LED 69 (two seconds in the preferred
cmbodiment). and wanaway output timer 473 (200 milli-
seconds in the prefoced embodiment). Warmaway flash
timer for LED 6% is started any time the warnaway trigger
input is received. The input sigpal sets “RS latch” made up
of “nor gates” 487 and 489, The low output from “nor gate”
489 is inverted by inverter 485, The high signal at the reset
input of timer 483 releases the reset and allows timer 433 to
start. The low output of timer 483 allows the ourpur of “ner
gate” 487 to go high for the duration of the timing cycle.
This output is AND-ed with a § Hertz clock signal from
clock timer 421 by AND gate 491. which will give 4 § Hertz
output pilse string for a period of 2 seconds, The 5 Hertz
signal is input into “ar gate” 481 to ddve LED 69 output
with the 5 Hertz pulse string for the 2 second period. Hence,
LED 69 flashes at 4 5 Hertz rate for 2 seconds. A constant
2 second oa (high) signal from full alarm outpat timer 465
of LED $9 will keep LED 69 on constant if it is input to “or
gate” 481 at the same time as the 2 second 5 Herm pulse
string is input

Warnaway output timer 473 is started by the warnaway
inpot from the warnaway integrator clocking the high D"
input to the output The high “Q" output sets “RS latch”
made up of “nar gates” 477 and 479. Then the low output of
“nor gate” 479 is inverted by inverter 475, applying a high
to the reset input of timer 473, This refeases the reser, which
allows the timer to start. When warnaway output timar 473
starts, the output goes low, applying a low to onc of the
inputs of “nar gate” 477, This allows the ootput to go high.
which provides a positive signal to drive the warnaway
outpat, which can either be inverted or not inverted at the
output terminal

The warnaway trigger input clocks the high “D" input of
“D-flip-flop” 449 to the “Q" output, the high “Q" output is
inverted by invener 451, providing a low to oae of the jpputs
of “nor gate” 453. This is blocked from releasing the resct
on timer 441 by the hizh warnaway trigger input beizg high,
until the trigger input goes away. at which time warpaway
disable timer 441 is startad, When timer 441 starts. its output
remains low for the duradon of the timing cycle. This low
ouiput is inverted to a high to continue to hoid the reset off
on reset iopat of “D-flip-flop” 449 (it is a negative input for
reset), The low output of inverter 451 also goes to the “D”
input of “D-flip-lop” 455 which is toggied (ransfemred) to
the “Q" output on the next 1) KHz dock cycle. The low “Q"
outpat of “D-fip-flop™ 455 goes to one of the inputs of AND
gate 447 forcing its output to go low thereby placing a reset
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on “D-flip-flop” 443, This blocks any warnzway wigger
ioput to warnaway output timer 473, but does ot block a full
alarm input, for the duration of the warnaway disable timer
441, When timer 441 times out, its owput goes high,
producing a low at the output of “nor gate™ 445. This resets
*D-flip-flop™ 449, causing its “Q" output to go low. The low
at the “Q" output is invertzd by inverter 451, releasing the
warnaway trigger input by removing the reset frome “D-flip-
flop™ 443 on the pext 10 KHz clock cyde via “D-flip-flop”
455 and AND gate 447, This high at the output of inverter
451 is input to “'por 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 oatpurt of timer 441 is input to
“nor gate” &5 allowing its output to go high This releases

T 7 T'thé teset on “D-fip-flop” 449, ‘making it available for

another warnaway input trigger.

X a warnaway or full alarm input trigger is received while
their respective disable timers are mnning, then that timer is
reset by the positive input of the trigger viz their respective
“nor gates™ 435 or 453 (inverts the sigpal and rescts the
tmer). When the input trigger is removed, the reset is
removed allowing the respective timer to start a new tming
cycle. Therefore, as [ong as an activating input is present at
the input of IC 201. the respective timer will be held {n reset
and if the signal goes away and returns within the respective
disable timer timing cycle, it will be blocked from generat-
ing an output and it will reset and restart the respective
disable timer when the signal disappears again.

FIG. 14 is a schematic of the integratar disable conwol
circuit. If during an input, the inputrises fast enoogh and has
sufficient amplitude, the AMPOUT (amplifier output) signal
will clock the high at “D-flip-flop™ 501 “D" input to its “Q"
output. This will release the reset on five millisecond inte-
grator disable tmer 503. allowing it to start. At the same
time the high “Q" output is used to disable both warnaway
and full alarm integrators 385 (discussed above). When
integrator disable timer completes it cycle, its outpat goes
high seming “RS latch” made up of “nar gates™ 505 and 507.
When the “RS latch” is set, a high oot of “nor gate™ 507 goes
to “mer gate” 513, forcing its output to go low, resetting
integration minitotm time timer 515. One half of 2 § KHz
clock cyele later {the Clock is inverted by inverter 509), 2
high input to “nor gate” 507 resets the “RS latch” and forces
“nor gate" 507 output low, allowing the output of “nar gats”
§13 to go high thereby releasing timer 515 to start its iming
cycle. When integration minimum time tirmer 515 is reset or
is in its timing cycle, its output is low, placiag & reset on
“D-flip-flop” 501 and disabling any additional integraror
disable outpwt for the duration of the reset and the timer's
timing cycle. which is 400 milliseconds. PORB (power on
reset bar or not) is inverted by inverter 511. The high reset
signal out of inverter S11 then resets the *“RS" latch and
integration minimum time timer §15, starting a 400 moilli-
second timing cycle at power on reszt.

FIG. 15 is a schematic of one of the 5 stage "T-flip-fop”
timers that is used in IC 201. Any cumber of clock cycles
can be used in these timers up to 31 (2%-1). which is the
number that is used in the FIG. 15 schematic. Unless the
tmirg hits right on for a low cousnt. it is preferable to use
higher count for better accuracy in the timing which pro-
vides for higher resolution. The 5 stage titoers can use any
output fom clock divider timer 421, Warnaway output timer
473 with its 5 stage iming using a 5 KHz clock from divider
timer 421 would have a time-out or a complete eyele of 6.2
milliseconds. while using 2 5 Hertz output would have a
time-out of 635 seconds,

Warnaway output timer 473, using 2 156.25 Hertz clock
input at the “T™ input would have a 198.4 milliseconds
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time-out (within 1% of the nominal 200 milliseconds
chosen). When the RB (raset bar) input is low, the tmer is
beld off with all of the QB's (“Q" bars) high. When the resat
is released and a clock signal is input at the “T™ inpat to “or
gate” 525, the output of “or gate” 525 will follow the clock
unti “done” goes high forcing “or gate™ 525 to remain high
as long as “done” is high. tharcby stopping and holding the
count at 31 untl the timer is reset and released from reset,
Each “T-flip-flop" stage divides the clock by 2. After “T-flip-
flop” 527. the clock frequency would bz 78.125 Hertz. After
“T-flip-flop” 529, the clock frequency would be 39.0625
Hertz, After “T-flip-fiop” 531. the clock frzquency would be
19.53125 Hertz. After “T-flip-flop™ 533. the clock frequency
would 5e9.765625 Hertz.-Afterthe last stage *T-flip-flop” -
535 the clock frequency would be 4.8828125 Hertz if the
counter would continue te run, bat when all of the “QB”
outputs go low. all the inpats to “nor gate™ 537 are low,
thereby allowing the “done” output to go high which blocks
the clock input and stops countar/timer with a count of 31.
Tt will remain stopped uptil the dmer is reset and the resst is
rejeased.

Also this unit is described as a 2-stage sensor, but the
Invention is not limited to 2 stagss and may be employed
with three (3) or mare stages (where a stage is level of threat
input generating & predetamined alarm respopse), The out-
put pulses may vary in lengths such as 200 milliseconds for
the “warn-away™ and approximately one full second for the
full alagn output. This will allow alamms with the capability
to distinguish between “warn-away" and full alarm with oze
input This also provides for elimination of one drive wan-
sister and one wire.

The above disclosore makes reference to component
values and to time values. This is provided to aid the reader
in reconstruction and undarstanding of the circuit. However,
it is pot limiting to the invention, A number of values may
be employed to achisve the sarme or substantially the same
result and to vary the parameters of the application.

While the invention has been described by reference to a
particular embodiment thereof, those skilled in the art will
be able to make varous modifications to the descrbed
emhodiment of the invention without departing from the true
spirit and scope therect. It is intended that ail combinations
of clemeats and steps which perform substantially the same
function in substandally the same way to achieve the same
results are within the scope of tis {nvention.

What is claimed is:

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

a) sepsing via 2 sensor means a degree of threat delivercd

1o a secured area;

b) generating from the outpat of said means an electric

signal proportional to said degree of threat;

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

degree of threat or 2 high degree of threak; and

d) producipg either a first pulse represeating said low

degres of threat ar separately producing said first pulse
and a second palse representing a signal having both
said tow degree of threat and said high degree of threat

2. The method of claim 1 wherein said seasor meaas is
chosen from a group consisting of shock sensors, mation
seasars, field disturbance semsors. sound discriminator
sensars, ultrasonic seasors and qument sensors.

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

a) amplifying said signal to produce an amplified signal;

b} impressing said amplified signal simultaneously to at
least two separate integrators of different sensitivity to
prodace integrated signals; and

¢) activeting a pulse generator specific to each said
integrated sigpal if the associated integrated signal
reaches a predetermined level.

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

said sigral further incudcs the steps of:

a) impressing said integrated signals simultanecusiy to
dace a first comparatar signal if the associated inne- s
grated signal reaches a first predetermined level indi-
cating said low degree of threat signal or a second
comparator signal if the associated integrated signal
reaches 2 second, bigher predetermined leve] indicating
said high degree of threar signal; and

b) activating a pulse generator specific to said first and
said second comparator sigals.

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

said signal includes the steps of:

2) amplifying said sigoal to produce an amplified signal; 24

b) impressing said amplified signal simultaneously to at
lcast ™wo separate integrators/comparatars, cach said
integratar/comparatar having different sensitivity; 20d

¢) activating a pulse generator o produce said first and |
said second pulses specific to cach signal integrated and 50
compared if that signal reaches an associated predeter-
mined level

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

1) amplifying said signal with an amplifier to prodgee o ®

amplified signal;

b) impeessing said amplificd signal sirultaneoudy to at
least two separate integrators of different sensigvity to
produce integrated amplified sigoals;

¢) separately impressing said intograted. amplified signals
to at least twa signal comparators, one in series with
each integratar and of different sensitivity, to provide a
first comparator signal indicating said low degree of
threat or a second comparatar sigoal indicating said 5
high degree of threat if the integrated. amplified signal
reaches an associated predetermined level; and

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

8, The method of claim 2 including the additional step of 30
ignoring said signal produced by said sensor means fora
predetermined amount of time to eliminate spurious. 1oa-
physical signals interacting with said sensar means.

9, The method of claim § wherein the step of ignoring said
- signal includes the step of opening a pormally closed switch 33
to disconnect said amplified signal, for said predetzrmined
amount of time to eliminate spurous, nonphysical signals
produced by random energy fields interacting with said
§ensor means.

1. The method of claim 8 wherzin the step of ignoring &
said signal for said predetermined amount of time includes
the step of opening 2 pair of narmally closed switches for
preventing second pulses from being output to an dlarm
coptroller to eliminate signals produced by continuous
energy fields interacting with said sensor means.

11, The method of claim 8 wherein the step of ignaring
said signal for said predetermined amount of tire incivdes
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the step of resetting a flip-fop having an cutpt therein and
generating a ogic low cutput for preventing the production
of said first and said second pulses to eliminare signals
produced by continuous energy fields interacting with said
SSRSOr means,

12. The method of claim 8 whemin said ponphysical
signals include an EMF signal or an RF signal

13. The method of claim 1 including the additional step of
ignoring any signal that does not disappear and later reap-
ear,
14. The method of claim 13 wherein said step of ignaring
a signal that does not disappear and later reappear includes
the steps of triggering a first ar second timer to generate a
third or & fourth pulse for opening a respective normally

closed switch to prevent providing said first or second palses™ ~

to an alarm controller.

15. The method of claim 14 wherein said step of ignaring
a signal that does not disappear and later reappear includes
the steps of triggering said first or said $econd timer to
generate said third or said fourth pulses for opening of
respective narmally closed switches to prevent providicg
sajd first or second pulses to said alamm coawoller for the
duration of said threat delivered to said secared area

16. The roethod of claim 1 farther including the step of
sending said pulses over 2 single cogdecter ta 2n alamn
controller.

17. The method of claim 16 wherein said alarm system
controller recognizes said pulscs by their assodiated palse-
width as either a full alarm threat or 2 warn-away treat.

18, An electronic sccurity system for indicating a degree
of threat incoming to an electropically seaured zrea com-
prising:

1) sensar means for sensing & degree of threat delivered to

a proteced area;

) means for generating an ¢lectric signal propartionai to

said degree of threat;

¢) means for analyzing said electric signal to determine if

it represents & low degree of threat or a high degres of
threat, and

d) means for producing either 2 first pulse. representing

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

19. The device of claim 18 wherein said scasor means is
chosen from a group consistiog of shock sensors. motion
sensors, field disturbance seasors, sound discriminator
sepsors, ultrasonic sensors and cumrent scasors.

20. The device of claim 19 further including means for
ignering said signal produced by said sensor means for 2
predetermived amount of time to eliminate spurious. 1op-
physical signals. s

1. The device of claim 20 wherein the means for ignoring
said signal includes a normally closed switch which is
opened for said predeteymined amount of time for discoe-
necting said sigaal to thereby eliminate spurious. noophysi-
cal signals produced by random energy ficlds interacting
with said sensor means.

42, The device of claim 20 wherein tmeans for ignering
said signal includes a pair of normally closed switches for
preventing providing said first and said second pilses for
said predetermined 2mount of time to an alam costroller to
eliminate signals produced by comtinuous energy fields
interacting with said sensor means.

23. The device of ciaim 20 wherein means for ignorng
said signal includes 2 Aip-flop having an output therein for
generating a logic low output for preventing providing said
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first and said seccnd palses for said pradetermined amount
of time to an alarm coatroller for eliminating signals pro-
duced by continuous epergy fields interacting with said
SENSOr means.

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

25, The device of dlaim I8 further including means for
ignoring any signal that does pot disappear and later reap-

pear.

26. The device of claim 25 wherein said means for
ignoring 2 signal thar does pot disappear and later reappear
includes a first or second timer for generating a third or a
fourth pulse for opening respective nommaily closed switches
-~ to prevent providing said first of sécomd pulses to an alam
conmoiler.

27. The device of claim 2§ wherein said means fa
ignoring a signal that does not disappear and later reappear
tiggers said first or said second timer to generate said third
or said fourth puises for openming said normally closed
switches to preveat providing sajd first or second pulses to
said alarm controfler for the duration of said threat daliversd
to said secured area.

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

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

30. The device of claim 18 further including a capaciter
through which said signal is passed to remove any direct
curent and voltage thersfrom.

31. The device of claim 18 whereln said smeaps for
analyzing said signal inclades:

a) a signal amplifier, having an input and an output
therein, for receiving szid signal from said seaser
means and producing an amplified signal thereof; and

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

32, The device of claim 18 wherein said means for

analyzing said signal includes:

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

&) a pair of voltage comparators connected to said ampli-
fiex output, said first comparator having a high sensi-
tivity for responding to said low degree of threat signal
and said second comparator having a lower sensitivity
for responding to said high degree of threat sigpal, said
comparators simultancously receiving said amplified
signal from said amplifier.

33, The device of claim I8 wherein sald means for

analyzing sald signal inclndes:

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

b) a first and second voltage integrator and comparator
connecred to said amplifier output, said first imtegrator-
commparator having a high sensitivity for responding to
said low degree of threat signal and second said
integrator-comparator having a lower sensitivity for

0
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responding to said high degres of threat signal said
iniegrators and comparators simultaneously receiviag
said amplified signal from said ampiifier.

34. The device of claim 18 wherein said means for
producing either said first pulse or said separate first and
second polses includes a first 20d second voltage
comparator/outpat-pulse-generator, ¢ach connected 0 a
respective voltage integrator far comparing integratad volt-
ages produced from each said integrator and producing said
first pulse representing said low degres of threat signal from
a high sensitivity integrator and separately produdng both
said first and said second pulse representing said low degree
of threa signal from said high sensitivity integrator and said .

" high degree of threat signal fom a low sensitvity intzgrator.

35. The device of claim 34 further including a single
condnerar coupled to autputs of said pulse generators for
transmission of said first and said second pulses having
differene polsewidths,

36. The device of claim I8 firther including a single
conductor for transmission of said first and said second pulse
theretrongh,

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

38, The device of claim 37 wherein said first pulsewidth
is greater then said second pulsewidth or said second pulse-
width is greater thea said first pulsewidth,

39. A method af blocking undesirable signals from acti-
vation of an alarm in an electopically secured area com-
prising the steps of;

a) sensing via g scnsor means a degree of threat delivered

to & protected area;

b) generating from the output of said segsor means an
elecwic signal. baving strepgth propertiogal to said
degree of threat;

¢) amplifying said signal to produce an amplified sigral:

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

e) inputing said amplified signal to & comparater for
comparing said amgplified sigoal against a knowa ref-
eresce;

f} producing in response to sald compariscn either 2 first
pulse, representing alow degres of threat. or separately
producing said first pulse and a second pulse, repre-
senting a signal having both said low degree of threat
and a high degree of threat; and

g) simultaneously preveating the output of cither said
separate first and second pulses ar said first pulse to an
alaem ootil said amplified sigpal disappears acd later

feagpears.

40. The method of claim 39 wherein said sensor medds is
chosen from a group consisting of shock sensors. motion
sensors. field disturbance sensors. sound discriminator
sensars. ultrasonic sensors and cumeat sensars.

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 $ignal reqresents all values of said signal. is solely
positive. and reduces the differental in the positive and
negarive aspects of said sigoal

42, The method of claim 40 including the additicgal step
of ignaring said signal produced by said seasor means for a
predetermined amount of fime to eliminate spurious. aon-
physical signals interacting with said sensor means.

43, The method of claim 42 wherein the step of ignoring
said signal includes the step of opening a sormally closed
switch 10 disconnect said amplified signal. for said prede-
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i) & signal amplifier for receiving said signal from said
seasor means; and

if} a pair of voltage integrators connectad 0 an aatput
of said amplifier, one said integrator having a high
sensidvity for responding to a low intensity ampli-
fied signal and the other said integrator having a
lower sensitivity for responding to a higher intensity
arnplified signal and for simutanecusly receiving
said amplified signal from said amplifier; and

) means for prodoncing either separate ficst agd scooad

pulses representing a sigoal containing both a low
degree of threat and a high degree of threat, or said first
pulse represeating szid low degree of threat incloding
7" Tone connected to each said voltage intsgrator for com-

paing outputs produced from each said integrator and *

for producing a first pulse representing said low degree

of threat from said high sensitivity integrator and far

producing both said first and said separate second pulse

from both said generaters representing said low degree

of threat from said high sensitivity integrator aod said 20

high degree of threat from said low sensitivity integra-

2
€7. The system of claim €6 wherein said sensar means is
chosen from a group censistng of shock sensers. mation
sensors, field disturbance semsors. sound discriminators. ;5
ultrasonic sensors and current seoscr.

&8. The system of claim 67 wherein said signal produced
by sald sensor means is ignared for a predetermined amount
of time to eliminate spurious, conphysical signais interact-
ing with said sensar means.

69. The system of claim 68 wherein a gommally closed
switch is opened to disconnect said amplified signal. for said
predetcomined xmount of Hme. from said iategrators to
elirminate spurious, sonphysical signals produced by random
encrgy fields interacting with said sensor means.

70, The system of claim 68 whersin a normally closed pair
of swiiches zre opencd to discopnect said first and said
second pulse generators and to thereby prevent said firstand
secand pulses from being output to an alarm controller ta
climjnate signals produced by continuous energy fields
interacting with said sensor means.

71 The system of claim 68 wherein & flip-flop baving an
output therein is reset to geparate a logic low output to
disconnect szsid pulse gencrators and to climinate sigoals
produced by cogtintcus energy fields interacting with said
5235Scr Ineans.

72. The system of claim 68 wherein said nonphysical
signals inclode an EMF signal of an RF signal.

73, The system of claim 66 wherein any signal that does
not dissppear and later reappear is ignared.

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 ar a
fourth pulse % open a normaily closed assocated switch to
thereby pravent said first or second pulses from being output
1o an alarm controller, 55

75, The system of claim 74 wherein ignoring a sigea) that
does not disappear and later reappear {s accomplished by
triggesing said first or said second timer {o generate said
third or said fourth pulse to open said normally closed
associated switch to thereby prevent said first or second
pulse from being output to said alamm contoller for the
duration of said threat delivered to said secured area

76. The system of claim 66 wherein said pulses are sent
over 2 single conductar to an alarm controller,

77. The system of claim 66 wherein an zlarm System
controller recogaizes said pulses by their associated pulse-
width as either 2 full alacm threat or & warn-away threar

o
(=3

35

_a pair of valtage compearators/outpat-pulse-generatars, . . _chosen from a-group consisting of-shock -sensors-motion -
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78, A method of indicating a degree of incoming threat to

an elecrronically secured area comprising the steps of:

2) sensing via a sensar means a degree of threat delivered
to a secured arca. said sensor means generating an
electdc signal properticnal to said degree of threat;

) 2nalyzing said signal to datermine i it represents alow
degree of threat ar a high degree of threat; and

¢) producing either a first pulse representing said low
degrae of threat or separarely producing said first pulse
and a second pulse representing a signal baving both
said low degres of threat and said high degree of threat

79. The method of claim 78 wherein said seasor means is

sensors, feld disturhance sensors. sound discriminater
sensars. ultrasonic sensors and cigrent sensors.

80. The method of claim 79 wherein said ciecrric signal is
an alternating current signal whose amplitude is propertionat
ta said degree of threat,

81 The methad of claim 79 wherein the step of analyzing
said signal includes the sweps of:

a) amplifying said signal w prodocs an amplified signai;

b} itopressing said amplified signal dmultanecusly to a
least two separate integrators to produce intsgrated
signals; and

¢} activating 2 pniee geocrarar specific o each szd
integrated signal if the associated integrated signal
reaches a predetermoined level

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

1) amplifying said signal 1o produce an amplified signal;

b) impressing said amplified signal simulancoqsly to at
least two separate comparators of different sensitivity
to produce a first comparator signal if the associated
imtegrated signal reaches a first predetermined level
{ndicating said low degree of threat sigpal or a szcond
comparator sigmal if the associated integrated signal
reaches a second, higher predetermined level indicating
said high degree of threat signal: and

¢) activating a pulse generator specific to said Arst and
said second comparasor signals.

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

said signal includes the steps of:

a) amplifying said signal to produce an amplified signal;

b) impressing said amplified signal simultaneously to at
lesst two separate integratorsfcomparators. sach said
integrator/comparator having different sensitivity; and

¢} actvating a pulse gencrater specific to each said
integratar/comparator to produce said first andfar said
second pulse if the respective ousput signal reaches a
predetermined Jevel.

84, The method of claim 79 whereit said step of apalyzing

said signal includes the steps of:

a) amplifying said signal with an amplifier to produce an
amplified signal;

b} imywessing said amplified signai simultaneausly to at
least two separate integrators of different sensitivity to
produce integrated amplified signals;

¢) separately impressing said intcgrated. araplified signals
10 at least two signal comparaters. one o series with
cach integrator and of differeqt sesitivity. to provide a
first compatator signal indicating said low degree of
threat ar a second comparator sigoal indicating said
high degree of threar if the integrated, amplified sigoal
reaches an associated predetermined level; and

exumrr L pace 38
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d) acdvating & pulse geneator specific to each said

comparater signal,

85. The method of claim 79 including the additional step
of ignoring said signal produced by said sensor means fox a
mredeterriined amount of time to eliminate spurious. noa- 3
physical signals interacting with said senser means,

86, The method of clafm 85 wherein the step of ignaring
said signal includes the step of closing normally open first
apd secopd switches to prohibit processing of said signal far

a predetezmined amount of time to eliminate spurious. 1o

nonphysical signals prodaced by random energy fields inter-
acting with said senscr means.

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

the step of opening normally closed switches, therehy gre- 15

venting said first and second pulses from being output to an
alarm controller to eliminate signals produced by continacos
toergy ficlds interacting with said sensor means,

88. The method of ciaim 85 wherein the step of ignaring

said signal for said predetermined amount of tirse includes 2

the step of resetting a fip-fiop having an output therein and
generating a logic low ootput for preventing said first and
said second pulses from being output to an alarm conmroller
to eliminate signals producad by contignous energy flelds
interacting with said sensar mepns.

30

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

90. The method of claim 78 including the additional step
of igooting any signal that does pot disappear and later
T2appear.

91, The method of claim $0 wherein said step of ignoring
1 signal that does got disappear and later reappear includes
the steps of triggering a first av secend timer to generate a
third or a fourth pulse for opening of a aormally closzd
switch 10 thereby prevent said first o second pulses from
being outpint to an alarm controller.

92. The method of claim 91 wherein said step of ignoring
3 signal that does not disappear and later reappear includes
the steps of triggering said first or said second tmer to
generate said third or foiirth Pulsés for opening of said
varmally closed switches to thereby prevent said first or
second pulses from being outpart to said alarm controller for
the dnration of said threat deliversd to said secured area.

93. The method of claim 78 further indiding the step of
sending said pelses over a single conductor to an alamm
controller.

94, The method of claim 93 wherein an alarm system
controller recognizes said pulses by their associated pulse-
width as either a full alarm threat or 2 warn-away threat,

exmBIT L. paGe 8T
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Limited Lifetime
Consumer Warranty

Directed Electronics, Inc. ("DEI™) promises ta the original purchaser to repair or
replace with 2 comparable reconditioned model any DEI unit {hereafter the “unit"),
excluding without limitation the siren, the remate transmitters, the assaciated
sensors and accessories, which proves to be defective in warkmanship or material
under reasonable use during the lifetime of the vehicle provided the following con. - -
” ditians dre met: the unit was professionally installed and sewviced by an authofized
DEI dealer; the unit will be professionally reinstalled in the vehicle in which it was
criginally instatled by an authorized DET dealer; and the unit is returned to DEI, ship-
ping prepaid with a legible copy of the bill of sale or ather dated proat of purchase
bearing the following information: consumer's name, telephane number and address;
the authorized dealers name, telephane number and address; complete product
geserigtion, including accessaries; the year, make and model of the vehicle; vehicie
license number and vehicle identification number. All compenents cther than the
unit, including without limitatian the siren, the remote transmitters and the associ-
ated sensors and accessofies, carry a one-year warnty from the date of purchase of
the same. This wamanty is nen-transferabte and is automatically void if: the original
purchaser has not completed the warranty card and mailad it within ten {10) days of
the date of purchase to the address listed on the card; the unit's date code or serial
ftumber is defaced, missing or altered; the unit has been madified or ysed in 2
Manaer cantrary to its intended pucpose; the unit has been damaged by accident,
unreasonable use, neglect, improper service, instailation or other causes not arising
out of defects in materials or construction. The warranty does rot cover damage to
the unit taused by instatlation or remaval of the unit. DET, in its sole diseretion, will
determine what constitutes excessive damage and may refuse the raturn of any unit
with excessive damage, TO THE MAXIMUM EXTENT ALLOWED BY LAW, ALL WAR-
" RANTIES, INCLUDING BUT NOT LIMITED TO EXPRESS WARRANTY, IMPLIED
WARRANTY, WARRANTY OF MERCHANTABILITY, FITNESS FOR PARTICULAR PURPOSE
AND WARRANTY OF NON-INFRINGEMENT OF INTELLECTUAL PROPERTY, ARE
EXPRESSLY EXCLUDED; AND DET NETTHER ASSUMES NOR AUTHORIZES ANY PERSON
OR ENTITY TO ASSUME FOR IT ANY CUTY, OBLIGATION OR LIABILITY IN CONNEC-
TION WITH ITS PRODUCTS. DET DISCLAIMS AND HAS ABSOLUTELY NO LIABILITY i
FOR ANY AND ALL ACTS OF THIRD PARTIES INCLUDING ITS AUTHORIZED DEALERS .
OR INSTALLERS, DET SECURITY SYSTEMS, INCLUDING THIS UNIT, ARE DETERRENTS ’
AGAINST POSSIBLE THEFT. DET 15 MOT OFFERING A GUARANTEE OR INSURANCE
AGAINST VANDALISM, DAMAGE OR THEFT OF THE AUTOMOBILE, ITS PARTS OR CON-
TENTS; AND HEREBY EXPRESSLY DISCLAIMS ANY LIABILITY WHATSOEVER,
INCLUDING WITHOUT LIMITATION, LIABILTYY FOR THEFT, DAMAGE AND/OR VAN-
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COMMERCAL L05S, LOSS OF ECONOMIC QPPORTUNITY AND THE LIKE. NOTWITH-
STANDING THE ABOYE, THE MANUFACTURER DOES OFFER A LIMITED WARRANTY TO
REPLALE OR REPAIR THE CONTROL MODULE AS DESCRIBED ABOVE. Some states do
not allow limitations on how long an implied warranty will last or the exclusion or
limitatien of incidental or consequential damages. This warmanty givas you spacific
legal rights and you may also have other rights that vary from State to State,

‘ S s bl 30l ke ¥ R S i L R TR L KRy F s Lozl M WA,
i,

i DALISM. THIS WARRANTY DOES NCT COVER LABOR COSTS FOR MAINTENANCE,
ur REMOVAL QR REINSTALLATION GF THE UNIT OR ANY CONSEQUENTIAL DAMAGES OF
i ANY KIND. IN THE EVENT OF A CLAIM OR A DISPUTE INVOLVING OET OR ITS SUB-
3' SIDIARY, THE PROPER VENUE SHALL BE SAN DIEGO COUNTY IN THE STATE OF
,1 CALIFORNIA. CALIFORNLA STATE LAWS AND APPLICABLE FEDERAL LAWS SHALL
:ﬂ APPLY AND GOVERN THE DISPUTE. THE MAXIMUM RECOVERY UNDER ANY CLAIM
g I AGAINST DEI SHALL RE STRICTLY LIMITED 10 THE AUTHORIZED DEI DEALER'S PUR-
H l CHASE PRICE OF THE UNIT. DEI SHALL NOT BE RESPONSIBLE FOR ANY DAMAGES
%] WHATSOEVER, INCLUDING BUT NOT LIMITED TQ, ANY CONSEQUENTIAL DAMAGES,
‘I INCIDENTAL DAMAGES, DAMAGES FOR THE LOSS OF TIME, LOSS OF EARNINGS,

i

b

This praduct may be covered by & Guaranteed Protection Plan (“GPP"). See your
autharized DEI dealer for details of the plan or call DEI Customer Service at 1-800-
876-0800. DEL secunity systems, including tnis unit, are deterrents against pessible
theft. DEL is not offering 2 quarantee or insurance against vandalism, damage or theft
of the automobite, its parts or contents; and hereby expressly disclaims any Liability
whatsoever, including without limitation, liability for theft, damage and/or vandalism.
DET does nat and has not authorized any persen or entity to create for it any other
obligation, promise, duty or cbligation in connection with this security system.

B ATl e fan® B TLAARL TR B 0, e

Make sure you have all of the following information from your dealer:
A clear copy of the sales receipt, showing the following:
W (ate of punchase

N Your full name and address
W Authorized dealer's company name and address

R R s Bt TR L TR S WOy wr vy Pk R PR e M e o

e e B L8 s dan T

:g W Type of alarm installed ¢
iJ W Year, make, model and ¢olor of the automchile *{
J N Automobils license number 4
3 M Vehicle identification number 4

' W Al security options instalied on automabile 3
3 R Installation receipts X
i 5?
i i
4 ]
; i © 1999 Directed Exctonics, Ine.

[
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Directed Electronics, Inc.
America’s Largest Auto Security Company.

One Viper Way Tel: (760) 598-6200
Vista, CA 92083-849] Fax: (760} 598-6400
USA

February 21, 2000

Ryan Butterbaugh
Kevin Butterbaugh
ZEB Audio

120 Windwood Drive
Stedman, NC 28391

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

Dear Sirs:

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 (9th 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
Coors Co. v. A. Genderson & Sons, Inc., 486 F.Supp. 131 (D. Colo.1980).

Viper®isa 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;

Return to DEI all items bearing DEI’s Viper® marks, and
4. Identify your source of DEI products.

A s
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S

ZEB Audio
February 21, 2000
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,

bt

Glenn Busse
Vice President, Sales & Marketing

GB/tt
Enclosures .
ce:  Reglonal Sales Manager 301

exuinir K pace93
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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. I am the ownet/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 DEI*products from (state source)

5. I understand that if | 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 ail
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)

EXHIBIT _K_ PAGE f’f_
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Directed Electronics, Inc.

America’s Largest Auto Security Company,.

One Yiper Woy Tel: (760} 598-6200
Vista, CA $2083-849 fax: (760) 598-6400
USA

March 21, 2000

Ryan Butterbaugh
Kevin Butterbaugh
ZEB Audio

120 Windwood Drive
Stedman, NC 28391

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

Dear Sirs:

It has come to my attention that your are continuing to display and/or sell Viper®
products on your web site, www.thezeb.com, which is a violation of 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. 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 13 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 I urge you to call the local representative in your area, Rob Cox, at
(800) 753-0600 extension 7301 immediately.

Sincerely,

G

Glenn Busse
Vice President, Sales & Marketing

GB/t

Enclosures
cc:  Regional Sales Manager 301 EXHIBIT Kf PAGE 7_5
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Please complete the following form and return it to DEL, 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 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 DEI®products from (state source)

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

Executed on , 1999

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)

EXHIBIT _’éﬁ PAGE ?é_
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_oed Electronics, Inc.

1998/99 Authorized Dealer Agreement

Acctd:

Date Rec'd:

By:
1 FOR DE{ USE ONLY

This agreement is made this day of , 199 between Dicected Electronics, Inc. (“DEV"), a California carporation, located ot 2560 Progress Street,
Yisto, (A 92083, und dba {"Authorized Decler”), hoving it
peincipal place of business located ot

& S %
{ontact Telephone number__ . The above oddress is o fodiity located in DE) market iD#

1. Authorized Decler’s Functions

1.01 Appointment of Authorized Dedler:
Dl agrees to appoint Authorized Decler and
Authorized Desler ogrees to serve s o non-exclusive
refail deoler, bosed upon the terms and conditions sef
fosth in this agreement and only af the focation set
forth ubove or where applicable, the additianal loca-
tions set forth in Schedule A fo this agreement, fn con-
sideration of s appointment s o D! Retail Dealer,
the Autharized Dealer agrees ta and shalt:

A Usifize s best efforts to promete and selt the authe-
rized produrts within is specified marke! area.

B.  Maintrin quality faciities for on-premise demonsiro-
tion and sole of DEY products.

¢ Maintcin en Installation Fadlity, owned, staffed and
operated by the Authorized Dealer and which meets
o requirements estoblished by DE.

D.  Keep confidentiol any ond oll correspondence and/or
material from DE thot is marked as such.
Sell Authorized Products insfalled only and only fo end
users,

.07 The Authorlzed Product: The Autharized Dedler
shel order erd sell only the DEL product fine(s) that
have been oothorized by this cgreement. The authe-

rized product line{s} authorized by this Agreement ase:

These are the *Authorized Products.”

. Autharized Dedler Location
01 Authorized Degler shall nof offer fo sell, ransfer,

1 . © 1998, Directed Electronics, Inc., Vista, CA 92083 (800) 876-0800 Fax: (760) 598-6400

{type of fuclity, e, retadl, mobile, whebpsale}

hypothecate or otherwise dispose of any autharized
DE! products to any person or enfity other than the
end tonsemer; ond the Authorized Dealer sholl not sell
huthorized Products from omy ather lottion other
¥han the approved locationts} listed in this agreement.
Schedule *A" is used for additional Authorized
Locatians.

2.02 Authorized Dealer shall nofify DE! of any chonge in
Tocation of business{es).

3. Adverfising

Authorized Dedler shall not adverfise or engage in pro-
metion adlivities concerning any DEI products unless:
A, Authorized Dealer hos o sufficient supply of these
praducts on hond ta meet anticipated demand.
B.  All references to BEVS trademarks or tradenames shall
. state that the marks ore the property of Directed
Hectronis, Inc.

4, Warranties

huthorized Dealer shall honor DEI's published warranty
to ol customers fo whom the Authorized Dedler sells or
has seld DEF products. Authorized Dealer shall make no
worranfies or guarantees with respect to products or to
use of products excapt as authorized by DEF in writing.
Sales sholl be made under DEI's warranty in effect ot
tha fiime of sale. Autharized Dealer shall turnish to each
vetal purchases all watranty cords or simdlor material

provided by DEI,

5. Nofionwide Assistante Program

5.0 Fram fime o fime, o DE} customer may be traveling
Throughout the coundry. I this customer should hoppen
o be o long distance {more than 75 miles) from the

DEl Autherized Dealer that eriginally installed the

product and experience o problem with o DEL product,

fie qualifies for our Netionwide Assistonce Progrom. To
muintgin o Hotiorwide Assistonce Progrom for off DF!
customers, ot BEI Authorized Dealers shall provide

Warranty Assistance 1o any DE! Custorner raveling in

their local areq, provided:

The DE! product was installed by an Authorized Dealer.

B.  The customer is more than 75 miles away o outside

" the origina! sales market orea from the installing
Authorized Dealer.

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

D, The serviting Authorized Dealer is nuthorized fo sef
the praduct line in question.

5,02 Provided the customer meets the sbave fisted require-
ments, the Authorized Dealer shall honor the BE war-
ranty on the product in question ond provide the tus-
fomer with:

>

A, Free diognosis of system problem (limited ta product

talure only). In cases of installetion problems,
Autharized Dealer muy charge the cusfamer its normal
lobor rofes.

B.  Replocement (provided the Authorized Deafer has the
companent in question in stack) or bypass of defective
component(s).

€ Incase Autharized Dealer does not have the necessary
parts, Authorized Decler sholl use best offorts to
obtin such parts,

5.03 1F the customer cannot pravide proof that they are efi-
gible for the Nationwide Assistance Program of provid-
ed no Failure or defect is found, the Authorized Dealer
reserves the right fo charge this customer ey and ol
of its normal charges,

EXHIBIT E; PAGE ﬂ poge | of 7
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5.04 Kot withstonding any of the abave, DE! shall have no
obligation to pay the Authorized Dealer for any of it
tosls, fees or expenses,

$. Term and Termination

6.01 Either party moy terminate this ngreement ot will and
withou! cause, sffeciive immediately upon written
nolice being delivered fo the other party.

6.02 As of the effedive dute of termination, unfilled
Authorized Dealer orders shall be deemed conceled
and for thirty {30) days from that date DE! shelf have
the option fo purchuse from the Authorized Dealer and
the Avihorized Decler agrees to sell to DE! oll or ony
part of the DE| products then in the Authorized
Dedler’s stock at the prices the Authorized Dealer paid
for the product less any discounts and unearned
aflowances paid 1o the Authorized Dealer. Upon exer-
tise of this opiion, the Authorized Dealer shall ship the
DE products to DE at DEF's expense.

6 03 As of the effective date of fermination, the Authorized
Decler sholl refrain from selling any previously
Authorized Products and from any conduct which
would make it appeor that it is on authorized DFI
Dealer. Awhorized Dealer shall promptly remove from
its letterhends, ndvertising literature, promotional
materials, signage and From all telephone and other
business directories of any kind oll references to DE,
its products or marks. Authorized Deler shal prompt-
}y refrain from ocling us on Authorized Dedler with
respect ta the products or on behalf of DEF and there-
ofter sholl not use any corporate name, trode name or

frademark tending to give the impression that any
refationship still exists befween DEI and the Dealer.
The Authorized Dealer agrees fo ship fo DEI alf adver-
fising, sales and prometional materiols bearing DEI's
products, names or marks.

7. Miscellaneous

7.01 Non-Assignment: Authorized Decler shall not have

the right o assign, fransfer, hypothercte or sell it

" rights under this Agreement and any such ossignment,
transfer or sole of rights by Autharized Dealer shall be
nll ond void ab-initio unless approved in writing by
DEL.

7.02 Indemmification: Authorized Dealer shall indemnify
end hold DEI harmless from and against any ged ol
claims, domages, judgements, decrees, orders and fio-
hilities whatsoever, esserted by any persen or enfity
resulting direetly or indirecly from ony adt, omission
or commission by the Authorized Dealer ond such
indemnification shall include the poymeat of of
expenses, costs and aHorney’s fees expended by DEI
in defending suth dlaims.

7.03 Governing Law: This agreement is deemed to hove
been entered into in Vista, California, and shafl be
governed by the faws of the State of California. Al
questions concerning validity, interpretation, or perfor-
mance of any of the terms of this Agreement, or
determinction of any rights or obligations of the por-
ties thereto, sholl be resalved or litigated in courts in
San Diego County, Californic, regardless of where the
Ayreement is execuled, ond shall be governed hy the

R 'r

! 998/99 At - .

laws of the State of California ,Whhow
flicts of laws. In the event of any odfion or proc
induding arbitretion, o enforce this agreement or uny
of its provisions, o fo declare the rights of he parties
with respect 1o this Agreement, the prevailing party
shall be entitled to fts Attorney’s fees, expenses and
court tosk,

7.04 Severability: If any provisions of this egreement are
tield imenforceable or invalid for any reason whatsoev-
er, such unenforceability or invalidity shall not offedt

™ the enforceability of the remainder of this Agreement.
Any such unenforceable or invalid provision shall be
severable from the remeinder of this Agreemen,
which sholf remain enforceable,

7.05 No Waivers or Madifications: Ho waivers or med-
ificafions of this Agreement shall be enforceahle unless
the same ore made in wriling end executed by oll pr-
fies.

7.06 This agreement shall be deemed jointly drafted and no
ambiguities, dufies or obligations shalt be resclved
against the droffing party.

7.07 The owners and/or proprietors of tha Autherized
Dealer shall be jointly and severally liable under the
terms, rights and obligations of this agreement.

Deoler Nume ¢ {Pint Mo ofhbrted Sgasun) RSM initials
Dedter Sigaature T — Dale

Title Approved By
Date Date

EXHIBIT L~ PAGE _ﬂ
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Founded in 1994 as a joint effort between two
brothers, Ryan & Kevin Butterbaugh; The ZEB has
grown to become a diverse technology-based
corporation with a global presence.

Through the leadership & discernment of the ZEB
Brothers, The ZEB launched ZEB Audio in '97,
funded by success in the communication brokerage
industry.

The ZEB soon established itself as a world leader in
its' field. Even through The ZEB's success, we've
tried to maintain a FUN, yet professional attitude.
With operations spanning the nation, The ZEB has
proved that doing good honest business still has its’
rewards. ZEB has grasped the precept that every
challenge presents the opportunity to find a solution
and to help others in the process. We have come to
appreciate that the most effective form of leadership
is to be a servant. You will come to find that The
ZEB is a reliable, honest, and resourceful young
corporation with a strong sense of morality, multi-
culturalism, and responsibility.

ZEB AlIDI)

www.thezeb.com

Who could have imagined that what began with
backyard installs for friends would grow to become
one of the Nation's lowest priced dealers of high-
end car audio? ZEB Audio has achieved what few
others could have imagined--a world-class
operation with distribution centers spanning coast
to coast. Fully operational in over 50 countries &
territories, ZEB Audio is able to ship products with

htp://thezeb.com/profile.html exumeit ] pace T1 5/10/00
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unprecedented speed, no matter where you are. It is
our vision to raise the bar of excellence in car audio
retailing; -going beyond the mark that car audio
consumers have come to expect in dealings with
companies 1n this field.

Are we authorized dealers?

We are authorized dealers for a number of brands
we sell. However, with some brands we have
chosen not to be authorized. Why?, because
authorized dealers of these brands cannot:

* Sell outside of our local region.
* Ship products.

(the above two rule out online sales)
* Sell products below a fixed § amount.

Price fixing 1s a common practice among several car
audio manufacturers. By remaining unauthorized,
we are out of their jurisdiction & are free to sell at
our low prices, to anywhere in the world!

What does this mean to you?

You are getting the same top quality products that
you can find at any quality authonized retailer, -only
for much less & you don't have to move a muscle,
we'll ship it to your door, tax-free! Rest assured that
our products (unless otherwise stated) are the
highest grade versions available, intended for sale in
the US market -as opposed to lower grade versions
designed for poorer economies/markets or
electronic chains.

In addition to the manufacturer's warranties (yes,
they are still upheld & transferred to you), we offer
our own 1 year warranty on all products, as well as
a 30 day return policy. If you experience a defect,
we will handle every aspect of your warranty work!

Why choose ZEB Audio?

- Lowest prices around - find lower? - we'll do our
best to beat any competition!

- Flexible ordering options

- Free lifetime technical assistance and helpful
advice

http://thezeb.com/profile.htm} EXHIBIT J¥] PAGE {00 5/10/00
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- No lemons guarantee! We only sell brand new, 'A-
stock’ merchandise made from top quality
manufacturers you can trust,

- No tax charge! (6% for NC residents)

- In the event of a warranty claim, we'll gladly
handle every aspect of the servicing/replacement of
your defective product -including shipping both
ways! That means that you don't have to deal with
an inpersonal manufacturer that doesn't know you
from Adam and expects you pay shipping. This
means: one phone number & one address (ours!) for
every aspect of your order!

- Confirmation that your order was received is
emailed to you in addition to shipping confirmation
(on most orders), including tracking numbers, when
your order ships.

- We donate 10% of total profits to charitable
CAUSES (Easter Seals. Gospel Communications, American Renewal Foundation)
- In addition to the manufacturers', we offer our
own 1 year warranty on all merchandise and our 30
day return policy.

- We were ranked #1 for customer satisfaction in
car audio (KR Associates, 98)

- Friendly, knowledgeable staff . . that's overpaid
(that's why they're so friendly!)

- Proven laxative -won't cause bloating!

- Huge inventory, including our elite network of
warehouses spanning the nation

What about the competitors?

Why should you, the consumer, choose ZEB Audio
over the other numerous online Car Audio shops?
Is it the price?

-Not necessarily. Although we do have wholesale
pricing, our customers don’t buy from us simply for
this reason.

What we offer is something more,

-Refreshingly good customer service; which, all too
often, is a rare find in this industry. You will find
our correspondence to be nothing but enjoyable &
friendly, honest & informative. At the risk of
sounding comny, we like to think of ourselves as the
good guys in car audio.

Excellence across the board is our primary

objective; -not just low pricing, but an enjoyable
overall experience. We have found that consumers

http://thezeb.com/profile.html EXHIBIT f1]_PAGE [0 5/10/00
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are not willing to trade a friendly, knowledgeable
staff, and truthful, honest advice for a $5 savings.
That is why we don’t scrounge around with entry-
level employees. We pay our staff a premium (non-
commissioned) salary, -so as to pull in high quality
individuals and allow us to be selective with our
staffing.

Need some good advice or an honest opinion? Drop
us a line or give us a call. We’ll be frank with ya,
even if it means directing you somewhere else.

Many of our competitors get away as cheaply as
possible: no insurance on packages, B-stack or
refurbished goods, slowest shipping possible, low-
caliber commission-based hourly staff, the list goes
on.... Most competitors in our industry add hidden
costs to your bill including processing fees, handling
fees, or simply hike up shipping charges for more
profit. ZEB Audio will tolerate none of this. All of
our merchandise is NEW (not refurbished) "A-
stock” current models intended for the US market
with manufacturer's warranties - in addition to our
own l-year warranty.

THINK ABOUT IT

Isn’t it worthwhile to do business with a company
that you can count on to meet ALL of your needs
as a car audio consumer? Whether it’s a great price,
sound advice, dependable service, or just plain
honesty, you can count on ZEB Audio to deliver
wholeheartedly and without compromuse.

Resources E-mail ZEB Audio

http://thezeb.com/profile.htm exmBir ] paGE ({2 5/10/00
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Keep informed on the latest specials.. Join X-MA X. ZEB Audio’s E-mail Updute Lisl...
-at the botrom of this page

Click here for cur

featured website!
updated 5/04/00

W
{click)

http://www .thezeb.com/zebaudio.html exuisiT [N paGe 103 5/10/00
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Product Guarantee:

We only sell brund new. "A-stock™ current production models with warranty, that are intended for sale
i the US market -the sume sweet stuff available at vour local quality dealer. We do not handle any
refurbs. if we ever do at some point in the future, we'll let va know up front! We also do not sell the
lesser quality versions of products available of Rockford Fosgate, Pioneer, Alpine. Sony, and severul

others. that are commoniy found at national electronic chaing and discount-general stores (ex:Cireuit
City, Wal-mart. eto). All merchundise listed is actively stocked unless otherwise noted,

How much is it in your country's currency? UNIVERSAL CURRENCY RATE

CONVERTER!
Click on Peasd el ia open price list s sk

‘ a/d/s/ [ Lanzar
| Alpine MBQ |
[ Audio Control MTX TI
[ Audiobahn Optima Batteries

Bazooka Orion ]
I: Boston Acoustics [ Phoenix Gold
D e T e s

Cerwin -Vega ][ Polk ]
[ Clarion Power Acoustik
Infinity Precision Power (PPI)

[ JL Audio Rockford Fosgate
L JVC [ Sony

Kenwood Soundstream ]
| Kicker Viper Alarms B

Xtant T

(if an item is not listed, it's not stocked)

You better see our

http://www.thezeb.com/zebaudio.htm! ExHIBIT N paGE 0§ 5/10/00
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' Find it for less? - Let us know & we'll do our best to beat any competitor.
| * Our Policies? |- Ordering Info - Company Prafile

Rate this site at Ca:Award!

- Company Profile
* Why buy from

ZEB? - Hear what Custoners have to
Say!

How do I order? ﬁ y

(Secure Ordering & Order Information)

What caises SRATN
ERBEZ

Quick Navigation Bar

IGO, there now _ 3

Keep updated on ZEB Audio's specials, as well as new products.
blowouts. and industry changing news in the Car Audio Industry.
Just...

Enter vour E-mail address here:l o
" sign'me upt - |

Subscribers often receive special discounts and offers that are not availuble to the general
public! This 1s a private list and will never be distributed or sold. We average about 1-2 short
messages per month of only the good stuff. No time-wasting bunk to sort through, just the
deals you crave!

http://www.thezeb.com/zebaudio.html exuBIT 11 PAGE [65  5/10/00
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ZEB Audio
120 Windwood BDrive
Stedman. NC 28391

& our new location:

Los Angeles, CA
ino CA taxes apply)

CONTACT ZEB

the ZEB! Resources E-mail

Copyright 1998-2000 © ZEB Audio

http://www.thezeb.com/zebaudio.html exuisiT N PAGE e
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Car Alarms

NOTE: We recommend a professional installation trom an authorized installer to
experience the full benefit of these fine alarms.
Please know that we are not authorized dealers for these afarms. Authorized dealers are subject to
territoriul restrictions and are not allowed to sell online. However. these products wre still covered by
our | year warranty and 30-day return poticy & are brand new, current models.

Protect your investment!

Eperience top quality, high-tech car security with VIPER:
car alarms. Put your mind at ease, knowing that yvour baby
is fully secured while you're away.

300+ HF car alarm
Only $113.32

Features:

* 3 Receiver Channels

L*’ 4 Z.ones

* Two 2-button transmitters

ESP ALARMS

Fvery sophisticated ESP Security System is programmable, and
offers consumers the following customized features:

** ESP Owner Recognition: Your vehicle recognizes you and contigures
itself accordingly. with individualized settings for up 10 4 sepurate
drivers.

* ESP Com Compatible: Upgrades to complete telephone remote control
of your vehicle by direet plug-in o ESP systems. Never lock your keys
in the car again! Warm up your car before vou get to baggage claim!

“ ESP Icon Remotes: Configure the system with separate buttens for
lock and untock — or any way you choose!

“ ESP Switch: Hide your Valet override switch in plan sight. where no
thiel will ever find it!

* ESP Extra Channel: An extra channel to contigure any way you want.
Lets you remote control virtually any system in your vehicle.

* ESP Remote Zone: Allows vou to shunt any and all system sensors and
Jm' auers from your remote,

|

http://www thezeb.com/zebaudio/pricelists/alarms.html EXHIBIT [} PAGE 1o 5/10/00
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500 ESP car alarm
Only $133.77

Additional Features:

* Vehicle Recovery System

** +/- Doorlock Polarity Outputs
 Two 4-button remotes

* 3 channels

P 5 Zones

600 ESP car alarm
Only $155.45

Additional Features:

* Built-in Power Door Locks, Parking Light Flash

® Built-in Domelight Supervision, Power Trunk/Channel 2
* 3 Receiver Channels

* 5 Zones

800 ESP car alarm
Only $174.67

Additional Features:

“ Two 4-button transmitters

* Super High Frequency

* ESP Transmitter Code Linking: Custom configure memory seats
and mirrors

7 Receiver Channels

# Built-in Power Door Locks*Parking Light Flash

#“ Built-in Domelight Supervision, *Power Trunk/Channel 2

= § Zones

5350 ESP car alarm with remote start!
Only $184.51

[The security of a 500 ESP (see above)
The remote start capability of a 156 ESP
Programmable 4th channel output

State-of-the-art ISP Remote Start systems are programimable. and offer consumers
the following features:

- Super High Frequency: the best range tn the industry !
 Rock-salid High Capacity Relay Satethie

F Automatic configuration of ransmitier buttons

A medels are secured against cloning

http://www thezeb.com/zebaudio/pricelists/alarms.html ExHIBIT [} Pace [0 5/10/00
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 Diesel mode now with dedicated glow plue input

* Complete engine monitoring: off. voltage, or tach
 Longer run times 12, 24 01 60 minutes programmable
= Dedicated factory secarity conteal wires

* Vulet compatible through serial port

(if an item is not listed, it's not stocked)

Product decriptions, brand names and model numbers wre given for identificauon purposes onky, we do not chim
atfiliation with any of the brands represented on this puse.

Gel Paid to
Surf the Web

Copyright {998-2000 © ZEB Audio

http://www.thezeb.com/zebaudio/pricelists/alarms.html EXHBIT ) PAGE 7 5/10/00
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Please look at all the categories before making contact & only send your email message to

one of the below email addresses.
(If you send to more than one, your messages will be filtered out.)

Place Your New Order
Order page
or call 910-223-0971 10am-7pm EST. Mon-Fi

Check up on Your Order
If you need to check on an order you placed.
NOTE: Please allow at 5-9 business days to receive

your order before calling/writing. } .
orderhelp@thezeb.com ;

. PAGE ({0
http://www.thezeb.com/zebaudio/contact.html exummer M T 5/10/00
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562-693-4803 10am-7pm Pacific Std Time, Mon-Fri

NOTE: phone contact is not available today for
checking up on orders, please write us for an
immediate response

-Thanks, ZEB Staft

Technical Help for existing Customers
Trying to install or figure out something you
purchased from us?

910-223-0971 10am-7pm EST. Mon-Fsi
soundadvice @thezeb.com

General ZEB Questions

Got a question that doesn't involve an existing
order?

010-223-0971 10am-7pm EST. Mon-Fn
zebaudio @thezeb.com

Speak to the Staff!

If you have been talking to someone in particular.
Brent 910-223-0971 zebaudio@thezeb.com
Dan 562-693-4803 zebaudio @thezeb.com
Ed 562-693-4803 ed@thezeb.com

Jason 562-693-4803 jason @thezeb.com
Jimmy 562-693-4803 jimmy@thezeb.com
Kevin 910-223-0971 kevin@thezeb.com
Ryan 910-223-0971 ryan @thezeb.com
Stacy 562-693-4803 zebaudio@thezeb.com

Fax: 910-223-9794
If this number is busy, please try 703-935-7154

Grab a stog & let's talk!

Two locations to serve you better:

Corporate Offices
ZEB Audio
120 Windwood Drive
Stedman, NC 28391
- 910-223-0971 10um-7pm EST. Mon-Fri

Order Processing
ZEB Audio
13573 Dittmar Road
Whittier, CA 90605
562-693-4803 10am-7pm PST, Mon-Fri

http://www thezeb.com/zebaudio/contact.html
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AO 120 (3/85)

TO:

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

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
Q00CVI1353IE(CGA) 07/07/00 United States District Court, Southern District of California

PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc.

PATENT NO. DATE OF PATENT PATENTEE
11,756,693 03/09/1993 Directed Electronics, Inc.
2 1,822,608 02/22/1994 Directed Electronics, Inc.
31,873,747 01/17/1995 Directed Electronics, Inc.
42,218,082 01/19/1999 Directed Electronics, Inc.
51,848,176 08/02/1994 Directed Electronics, Inc.

In the above-entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment D Answer D Cross Bill D Other Pleading

PATENT NO. DATE OF PATENT PATENTEE
6 Des. 345,711 04/05/1994 Darrell E. Issa
7 4,584,569 04/22/1986 Michael J. Lopez; Howard A. Williams, Jr.; Henry J. Salvatori
85,532,670 (7/02/1996 Darrell E. Issa; Jerry W. Birchfield
9 5,646,591 07/08/1997 Darrell E. Issa; Jerry Birchfield
10 1,961,709 03/12/1996 Trademark - Viper

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

DECISION/JUDGMENT

CLERK

(BY) DEPUTY CLERK

DATE

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

Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy
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AO 120 (3/85)

TO:

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

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00CVI1353E(CGA) 07/07/00 United States District Court, Southern District of California

PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc.

PATENT NO. DATE OF PATENT PATENTEE
11,756,693 03/09/1993 Directed Electronics, Inc.
21,822,608 02/22/1994 Directed Electronics, Inc.
31,873,747 01/17/1995 Directed Electronics, Inc.
427218,082 01/19/1999 Directed Electronics, Inc.
51,848,176 08/02/1994 Directed Electronics, Inc.

In the above-entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment D Answer D Cross Bill I:l Other Pleading

PATENT NQ. DATE OF PATENT PATENTEE
6 Des. 345,711 04/05/1994 Darrell E. Issa
7 4,584,569 04/22/1986 Michael J. Lopez; Howard A. Williams, Jr.; Henry J. Salvatori
85,532,670 07/02/1996 Darrell E. Issa; Jerry W. Birchfield
9 5,646,591 07/08/1997 Darrell E. Issa; Jerry Birchfield
10 1,961,709 03/12/1996 Trademark - Viper

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

DECISION/JUDGMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1 - Upon initiation of action, mail this copy to Commissioner Copy 3 - Upon termination of action, mail this copy to Commissioner
Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy
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TO: REPORT ON THE
Commissioner of Patents and Trademarks FILING OR DETERMINATION OF AN
Washington, D.C. 20231 ACTION REGARDING A PATENT
In compliance with the Act of July 19, 1952 (66 Stat. §14; 35 U.S.C. 290) you are hereby advised
that a court action has been filed on the following patent(s) in the U.S. District Court:
DOCKET NO. DATE FILED U.S. DISTRICT COURT
00CV1353E(CGA) 07/07/00 United States District Court, Southern District of California
PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc.
PATENT NO. DATE OF PATENT PATENTEE
11,756,693 03/09/1993 Directed Electronics, Inc.
21,822,608 02/22/1994 Directed Electronics, Inc.
31,873,747 01/17/1995 Directed Electronics, Inc.
42,218,082 01/19/1999 Directed Electronics, Inc.
51,848,176 08/02/1994 Directed Electronics, Inc.
In the above-entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment D Answer I:I Cross Bill [:I Other Pleading
PATENT NQ. DATE OF PATENT PATENTEE
6 Des. 345,711 04/05/1994 Darrell E. Issa
7 4,584,569 04/22/1986 Michael J. Lopez, Howard A, Williams, Jr.; Henry J. Salvatori
8 5,532,670 07/02/1996 Darrell E. Issa; Jerry W. Birchfield
9 5,646,591 07/08/1997 Darrell E. Issa; Jerry Birchfield
10 1,961,709 03/12/1996 Trademark - Viper
In the above-entitled case, the following decision has been rendered or judgment issued:
DECISION/JUDGMENT
CLERK (BY) DEPUTY CLERK DATE

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

Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy
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TO: REPORT ON THE
Commissioner of Patents and Trademarks FILING OR DETERMINATION OF AN
Washingtoen, D.C, 20231 ACTION REGARDING A PATENT

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00CV1353E(CGA) 07/07/00 United States District Court, Southern District of California

PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc.

PATENT NO. DATE OF PATENT PATENTEE
11 1,924,872 10/03/1995 Trademark - Wam Away
12 2,301,471 12/21/1999 Trademark - Bitwriter
132,301,162 12/21/1999% Trademark - Code-Hopping
14 1,943,761 12/26/1995 Trademark - Code Plus
152,315,849 02/08/2000 Trademark - ESP

In the above-entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment D Answer D Cross Bill D Other Pleading

PATENT NO. DATE OF PATENT PATENTEE
16 1,709,910 08/25/1992 Trademark - Failsafe
17 2,291,545 11/09/1999 Trademark - NPC
18 1,638,559 11/21/1995 Trademark - Nuisance Prevention
19 1,962,705 03/19/1996 Trademark - Revenger
201,949,768 01/16/1996 Trademark - Soft Chirp

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

DECISION/JUDGMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1 - Upon initiation of action, mail this copy te Commissioner Copy 3 - Upon termination of action, mail this copy to Commissioner

Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy
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AO 120 (3/85)

2.

TO:

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

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT

In compliance with the Act of July 19, 1952 (66 Stat. §14; 35 U.S.C. 290) you are hereby advised
that a court action has been filed on the following patent(s) in the U.S. District Court:

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00CV1353E(CGA) 07/07/00 United States District Court, Southern District of California
PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc,
PATENT NO. DATE OF PATENT PATENTEE
il 1,924,872 10/03/1995 Trademark - Warm Away
12 2,301,471 12/21/1999 Trademark - Bitwriter
132,301,162 12/21/1999 Trademark - Code-Hopping
14 1,943,761 12/26/1995 Trademark - Code Plus
152,315,849 02/08/2000 Trademark - ESP
In the above-entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment I:l Answer D Cross Bill D Other Pleading
PATENT NO. DATE OF PATENT PATENTEE
16 1,709,910 08/25/1992 Trademark - Failsafe
17 2,291,545 11/09/1999 Trademark - NPC
18 1,938,559 11/21/1995 Trademark - Nuisance Prevention
19 1,962,705 03/19/1996 Trademark - Revenger
20 1,949,768 01/16/1996 Trademark - Soft Chirp
In the above-entitled case, the following decision has been rendered or judgment issued:
DECISION/JUDGMENT
CLERK {BY) DEPUTY CLERK DATE

Copy | - Upon initiation of action, mail this copy to Commissioner Copy 3 - Upon termination of action, mail this copy to Commissioner
Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy
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TO:

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

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00CV1353E(CGA) 07/07/00 United States District Court, Southern District of California

PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc.

PATENT NO. DATE OF PATENT PATENTEE
111,924,872 10/03/1995 Trademark - Warn Away
12 2,301,471 12/21/1999 Trademark - Bitwriter
13 2,301,162 12/21/1999 Trademark - Code-Hopping
14 1,943,761 12/26/1995 Trademark - Code Plus
15 2,315,849 02/08/2000 Trademark - ESP

In the above-entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment EI Answer D Cross Bill D Other Pleading

PATENT NO. DATE OF PATENT PATENTEE
16 1,709,910 08/25/1992 Trademark - Failsafe
17 2,291,545 11/09/1999 Trademark - NPC
18 1,938,559 11/21/1995 Trademark - Nuisance Prevention
19 1,962,705 03/19/1996 Trademark - Revenger
20 1,949,768 01/16/1996 Trademark - Soft Chirp

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

DECISION/JUDGMENT

CLERK

(BY) DEPUTY CLERK

DATE

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

Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy
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AO 120 (3/85)
TO: REPORT ON THE
Commissioner of Patents and Trademarks FILING OR DETERMINATION OF AN
Washington, D.C, 20231 ACTION REGARDING A PATENT
In compliance with the Act of July 19, 1952 (66 Stat. 814; 35 U.S.C. 290) you are hereby advised
that a court action has been filed on the following patent(s) in the U.S, District Court:
DOCKET NO. DATE FILED U.S. DISTRICT COURT
00CV1353E(CGA) 07/07/00 United States District Court, Southern District of California
PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc.
PATENT NO. DATE OF PATENT PATENTEE
211,937,900 11/28/1995 Trademark - Stinger
221,721,572 10/06/1992 Trademark - Valet
231,831,266 04/19/1994 Trademark - -VRS
4
5
In the above-entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment D Answer D Cross Bill D Other Pleading
PATENT NO. DATE OF PATENT PATENTEE
1
2
3
4
5
In the above-entitled case, the following decision has been rendered or judgment issued:
DECISION/JUDGMENT
CLERK {BY) DEPUTY CLERK DATE

Copy 1 - Upon initiation of action, mail this copy to Commissioner Copy 3 - Upon termination of action, mail this copy to Commissioner
Copy 2 - Upon filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy
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TO:

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

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT

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

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
GOCVI13S3E(CGA) 07/07/00 United States District Court, Southern District of California
PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc.
PATENT NO. DATE OF PATENT PATENTEE
21 1,937,900 11/28/1995 Trademark - Stinger
221,721,572 10/06/1992 Trademark - Valet
23 1,831,266 04/19/1994 Trademark - -VRS
4
5
In the above-entitied case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment D Answer D Cross Bill D Other Pleading
PATENT NO. DATE OF PATENT PATENTEE
1
2
3
4
5
In the above-entitled case, the following decision has been rendered or judgment issued:
DECISION/JUDGMENT
CLERK (BY) DEPUTY CLERK DATE

Copy I - Upon initiation of action, mail this copy to Commissioner Copy 3 - Upon termination of action, mail this ¢copy to Commissioner
Copy 2 - Upen filing document adding patent(s), mail this copy to Commissioner Copy 4 - Case file copy
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TO:

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

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

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
00CVI1353E(CGA) 07/07/00 United States District Court, Southern District of California
PLAINTIFF DEFENDANT
Directed Electronics, Inc. Zeb Audio; Ryan Butterbaugh; Kevin Butterbaugh; Car Audio, Inc.
PATENT NO. DATE OF PATENT PATENTEE
21 1,937,900 11/28/1995 Trademark - Stinger
221,721,572 10/06/1992 Trademark - Valet
23 1,831,266 04/19/1994 Trademark - -VRS
4
5
In the above-entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
Amendment [l Answer D Cross Bill D Other Pleading
PATENT NO. DATE OF PATENT PATENTEE
1
2
3
4
5
In the above-entitled case, the following decision has been rendered or judgment issued:
DECISION/JUDGMENT
CLERK (BY) DEPUTY CLERK DATE

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

Copy 2 - Upon filing document adding patent(s), mai! this copy to Commissioner Copy 4 - Case file copy
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ATTACHMENT 1

RYAN BUTTERBAUGH, an individual, doing business as ZEB AUDIO and/or THE ZEB;
KEVIN BUTTERBAUGH, an individual, doing business as ZEB AUDIO and/or THE ZEB;
THE ZEB, an unincorporated business association; and CAR AUDIO, INC., a North Carolina
corporation, doing business as ZEB AUDIO and/or THE ZEB
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