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. PCT/ GBS&@(#?}; ogl- "A SECURITY SYSTEM This invention rel atepcrocRssApYHL LY
system Vehicle thefts are a matter of great concern to their owners, the

pol ice forces and to the insurance conpani es who have to neet the cost 5

@f such thefts. There are currently avail abl e vari ous devices | -
designed to act as a deterrent to g potential thief. In exi sti\r'g Gﬁh)%rﬂto(B
arrangenents it is possible for vehicles to be easily push-started”,
"junp-started” or 'hot-wired' and thus to defeat a 10 ' syst em-whi ch
may have been installed to inhibit ignition fromtaking place and the.

engi ne frombeing started. US3714628 di sclkdses a security system whi ch,

when applied to a vehicle, or other instrunentality, is intended to prevent

unaut hori zed use of the vehicle or owgespdmtiressygdemhi ch it is installed,
and to 15 prevent tanpering With any conponent attached to the
vehi cl e or devi ce. For this purpose, the conventional cylinder and

tumbl er | ocks atrri®Thiéidoanb1aeps acrd ¥idilrigyByskb®l e contact plug and
socket . The plug is associated with a special key unit, coded and mat ched

with a special lock unit associated with the socket, itself 20

associ ated W t hvahdens tnadteraré tah malt tie@nbtieadtncbncern \Wd Bhébe Sprétrs) the
key unit, the owney ngg | ock and unl ock the doors and/gr boot, start gnd
drive the vehi cPRIISnEPREERAGY FOHHE FHTHFERTH, ORRRMRSh PR SVEEC BSE S hficcost
woul d @se the cofivemti aheftskey. Further,  if another key unit or plug,
or "junp wiring" is used in an attenpt to unlock the 25 doors of
the car or to start the engine, an alarmw ||l be initiated to announce t hat
the vehicle or Ohbee amstourrent by idwailadlbeeariaupdeeitas which afbedssighedto

IS so construct 04 urp off _all_the | .cpnmponents, including the
I gnition, pet ro?gﬁan%sss p%%tffpﬁh‘d Bl 3 ﬁ%&ﬁ%ﬁ‘l"gg’t to the various
conponents. The system al so includes setting 30 an al arm agai nst

motion and unaUtIgoéﬁfg‘gn@gﬁfangeﬁégte;ii%uisdﬁg‘%f‘gfe for vehicles to be easily

"push-started”, 'jump-started' or 'hot-wired' and thus to defeat a
10 system which may have been installed to inhibit ignition from taking

place and the engine from being started.

US3714628 discloses a security system which,. when applied to a

vehicle, or other instrumentality, is intended to prevent wnauthorized

use of the vehicle or other device on which it is installed, and to
15 prevent tampering with any component attached to the vehicle or
\J device. For this ourpose, the conventional cylinder and tunmbler
locks are omitted and replaced with a multiple contact plug and
socket. The plug is associated with a special key unit, coded and
matched with a special lock unit associated with the socket, itself
associated with a door and/or with an ignition unit. With the
special key unit, the owner may lock and unlock the doors and/or boot,
start and drive the vehicle, and turn off the ignition, in much the
same way as he would use the conventional Key. Further, 1f another
key wmit or plug, cr "jump wiring" is used in an attempt to wlock the
doors of the car or to start the engine, an alarm will be initiated to
announce that the vehicle or other instrumentality has been tampered
with. The system is so constructed as to turn off all the major
components, including the ignition, petroleum supply, and electrical
current to the various components. The system also include_s setting

30 ‘an alarm against motion and unauthorized entry. A serious drawback
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-2- of V?ﬁéggglggtogmis that a thief can probe the termnals in its socket -

with a multimeter to determ ne which | eads are perform ng which functions,

in the electrical systemof the vehicle, and then connect across the N .
rel evant. termnals. 5 GB2136620 di scl oses a security systemto *
prevent unauthorised use of a notor vehicle or other device, the system
conprising a crystal oscillator circuit with.a_crystal which is renovable

for keeping by an authorised user, the crystal defining the frequency of
oscill ati on of ofheheosgsteat s thatcukthief dan peebeitheui termbrals @t hes socket

frequency of th 0 . __OSCi _Glrguld i-sa i nd s
t he devi ce agai"’ﬁ‘éC 8p’3’f’5ﬁ’8ﬁt§§c‘leép? tegéggﬁ?xgcvéﬁb?ﬁg% %ﬁ@r‘g’#ﬁ'ﬁg WHich
~oscillator circunttioms titethersiedtricel system oiviite vehaciey Singl then connect

i nserted in th%c?éé:s'; Ié\gt Péleﬁ’i@ﬁgg{é%;gfs'di sabl ing neans includes a rel ay

havi ng t hree changeover sw of which one is enployed for
internal |atching, the second is enployed to maintain a bonnet | ock

sol engi d ener diczgthddyol A ANIERCE AL Ch¥thilcoprbddit bilhihor3sempkaksda
to cut the power to the Tgnition coil_ and tnstead applies it to the horn
for al arm pur pasaer wehirleherkepher deigea e FhanfyisE@SoFamRF g 3 srystal

transferred to aslaﬁria%&t &g}hﬁg with a cristiall. whidl'@sSysicvabl Bt &' ¥BbSinkNSy an
o only on e '

power supply t e vice essential to the starting of the engine,

nanel y the i gniautherised) userr Fheteryssal efaning fhesbragvabcy 1R ergFhdation vf
relatively easifhy badii1asbardigdudy, RUBItME SidcdiR t@Rd LHOMd FReladdcor ¥f the

positive termnal to the ignitjon cojl positive term’&al. Al t hough 't he tk)
horn Wbul d be Bscillator sar@ake (FKh SO NeGRS- SESRPPLREY EPheh %‘flsﬁnﬂ%ms '
sinply sever theebOWin SHLEbY dln! Feredipt Nof alRegri0rIfRohhenedscindapanchgouit
which would alert, for exanple, a policeman to the fact that the ve%hcj e

was being st ol SiAvsHEdtBReE el 1@ CSEGRUF g eh 1 T YESR~d 15 LPBRT BT 2T the
very short ti mascd3lator cirdid4278963 discloses a systemsimlar to that of
GB2136620 except that the secure control neans consists of an additional
mechani cal key and.a conbi nati on t hunbwheel swtch arrqnbenent and t hat,

i nstead of i nt eTHeupi $a3y ihgemeae inslygiekya trelefichavingt tioreec chéngeoventsvitohes,
the 45 of which one is employed for internal latching, the second is employed
to maintain a bonnet lock solenocid energized in the absence of the
crystal and the third is employed to cut the power to the ignition
coil and instead applies it to the horn for alarm purroses, until the
key is inserted, wheréupon the power is transferred to the ignition
20 coil. The system interrupts the power supply to only one device
essential to the starting of the engine, namely the ignition coil aQ
its positive side, so that the engine can be relatively easily j'ump-
started by running a jump lead from the battery positive terminal to
the ignition coil positive terminal. Although the horn would be
25 sounded upon such jump-starting, a thief would simply sever the power
supply to the horn. Therefore the only happening which would alert,
for example, a policeman to the fact that the vehicle was being
stolen would be the horn sounding and this could be for only a very
short time.
30 US4278963 discloses a system similar to that of GB2136620 except that
the secure control means consists of an additional mechanical key and
a combination thumbwheel switch arrangément and that, instead of .
intetrupting the power supply to the ignition coil it interrupts the
supply to the starter solenoid.



supply to.the starter solen0|d ) ’

_PCT/ GB89/ 000372/ SEC/ SYS12. 06 - 3- The i nt e?r‘ﬁ(p‘i?%gn 090373/ 3EC 7 YS12- ng, y the
Starter solenoid has the serious disadvantage that the vehicle can be push-
starfbd US4546266 descri bes a security,gysten1in which an electrical 5

Cir {t, the starting circuit for a notor vehicle for exa

sel ectivel y ermis ehtigrzuption obf cthe (SUPRHY e | FRIVIdERS 2 %@ﬁ%g;csp}gpaid

respons'\ﬁ%g‘/\t{xgh %@rﬁ@‘é'scedisaaﬁr%ﬁfa €S ithiai fHe0fv ¢h fegeetcati ble push-
provides a tie of the appropriate polarity and strength relative to the
swit chi nGt®8 K& results in the 10 energization of a relag whi ch has

c

co?t actshcolrlnaxsﬁlslqﬁmsseaéscrmw ai‘@e?hrttmsiostag tonvhathean eleghrigal
not or vehicle plji.cation h £Wiet

ot or 1 e ROHE L e REmE B, BHECRHE roF ' HELEE VeRIpAE OK! Biclnp1B) Tis
t he energ;g:adcsﬁately efmbiest dyi 8 rcHint £odl ;Cil.scprisfec‘ﬁhéqm ingtudes; ar
el ther %%ﬁ%ﬂ’é oy} deg g{eggoﬁgﬁwersﬁ%é:g@.l ged%r&é or preses bBGiWibhmﬁg

to the oper chi ng

ce an asses th
in that mfuantmagnptswhri@ olxowifns at fiehd Qﬁan’@P g%tgxlgfc’f?ﬁgey
vehi cle gy ?tﬁ' éﬁaféiﬁtivén@éh&heswﬁéum@alamﬁcesreham in the

utilization o S

. pot o | ener s Bt 1A% Gl GFE LSV hERIFEa S | SORREFOR, CPRBSLY oS i, BEELes
vaﬂcle5ﬁ£ﬂhlEhéy&ﬁmhuthWEtnggcwntie&ﬂadw] d@nckhﬁoQO@rameﬁiﬁﬁe
engi ne, an e ect 6§k ﬁéé¥%é95n€@gréﬁ% Q%d%ﬂf535s@f§3ﬁlQQEH%%H&EprQQ

engi ne st3Rer e an rgniti sensi ng neans
states(ﬁdetedméngdh¢im§eﬁmbsequeotn@mﬂﬁﬁm¢ﬁ%%s°§eFPPn@§Qﬂe%dﬁgi; gPtCh

:a' < e: efgﬁgnk&l%gwfﬁ ea@ e s &1 2EQORRRALE ON Offnenigh stent discate Iavively
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suitable magnet or traces the wiring to the magnetically operated

switching device and bypasses the device, and in that it

interrupts the power supply to the starter relay, so that the

vehicle can be push-started. Another security weakness is the

20 utilization of a "service" plug, thus increasing the
opportunities open to a potential thief. '

According to the present invention, there is provided a
vehicle security system, comprising an electrical device for
operating an engine, an electronic device for controlling said

25 electrical device, an engine starter, for example an ignition

; key, sensing means for sensing states of said engine, electrical

- conductor means serving for supply of said electronic device and

for interconnection of said electrical device, said electronic

device and said sensing means, said conductor means including

30 signal-conductor means which conducts signals which are employed

in controlling said electrical device and which have a

communication-interrupting location, and secure control means

usable at said location to enable communication at said

location, said secure control means being the only secure control

35 means required to be used to enable said starter to start said
engine.

This arrangement puts an obstacle in the way of a thief
attempting to start the engine.

The secure control means can take various forms but is
advantageously an electrical or electronic key.



30 signal -conductor neans whi ch conduct’'s signals which are enployed in
controlling said electrical device and which have a _

conmmruni cation-interrupting |ocation, and secure control means usable at

said location to enable communication-gt said | ocation, said semyGEERT 372
means being the only secure control 35.means required to be used to enabie -
said starter to start said engine. This arrangenent puts an obstacle in the
way of a thief attenpting to start the engine. The secure control neans can

t ake vari ousTheoseounity systemanaygéso coppuisec| electrical gentyicdccinsuiitryees.

-4- luraliT.y of ele eridal/ 642%0s/ {’H}Pé}&t muéiﬁdggﬁ‘%?ﬁl%go-

conprise eletiric CONLTOf CLTCUrtry |
i ncl udi ng t IePRRIA g Eheyepadae¢ oF°EBﬂFF§P]}q &8 ﬁﬁfé’ eARFFRL cixsuherr foFe to-

sai d contr ol opdraeor rthetélby,Optectrienl tdniadborse| 8€tldast| oo bRy dheluded

o ohi 0 nt ol RO CTOIRERA oimatier i P onBR, b rtid PkerplBRon, FHERENC°

ext endi ng frwhevaigaidtcondystiors iterminate tand sptheaiscextendingicfram ssaidai d
secure contr Qﬁtéﬁ'ﬁﬁéid?xewéhdi%ﬁb&? salid SelettE Al BePide8, COME SboR@ SoRtrdIcast

one to said others individual or nore further electrlcal conductors

10 havRENS Pedpar ssabke Pérﬁﬂ%@%ﬁﬂ" sPreennestasaif) at leaskene dite of

the first- ms&mmﬁeﬁ@rﬁﬂﬁﬁmmm tdie GenNMere Offudthdy ielgctrdedl ddiiuctors
prov @lon of hi[n;ge furthe gctrlca onductors rrakes i.t.nore dlfflcgﬁt

for & personhd¥ WngtieR WORL 13t 17k SO

trial -and- erfmsﬁ-h:entmhedmbxﬂhctmnsctmdﬂm Mmteheoﬁ/arwd)r&gcmodmctors 15

in the system At | east one of said first-nmentioned conductors may have a

di scontinuity therein, and tapped-in conductors be connected to respectlveu
cpposite sidEhe cprqvnglqnmﬁmheaeumrténnu elactrd cah mw:ltong makes\iitimore

Lgﬁg"s |2? diffRG1E'RY &' fiksth 4RTDLIAPRE brdhch B 'debltitiP RV RERAIA N
by trial~and-error the individual functions of the various conductors
15 in the system.

At least one of said first-mentioned conductors may have a
discontinuity therein, and tapped-in conductors be connected to -
respective cpposite sides of the discontinuity and extend in and along
the wiring loom.

20 The provision of these tapped-in electrical conductors again makes it
more difficult for a person attempting to breach the security to .
ascertain the indiv i_dual functions of the various conductors in the o/
system.

The security system may further include relay means comprising
25 driving means and a plurality of individual switchiny means openable
and closable by energization and de-energization of said driving .
means, any one of said electrical devices being operatively
connectible to any one of all of the individual switéhing means
. operable 'by said driving means.

- 30 Tl}e arrangement whereby any one of the devices is operatively
connectible to any one of all of the switching means increases the
number'of security permutaticns available compared with an arrangement -



more difficult for a person attenpting‘to breach the security to ascertain
.the individual functions of the various conductors in the system The
secuuty system may further include relay neans conprising 25

dri \(qu nmeans and a plurality of indivigyal switching neans opengbt scHeyl/000372
cl osdbl e by energization and de-energization of said driving nmeans, any one

of said electrical devices being operatively connectible to any one of all
of the individual sw tching neans operable by said driving neans. 30

The arrangeﬁe%e‘e’eS?eQM 28NSO Bhelof! ihelBWiteRinG ROSKS! iy adedicatedctobhe
to any one of all swi t chi ng. neans increases the nunber of security

per mut ati ons REEFLGHAE %ﬁﬁﬁr ed with an arrangenent - 5-
PCT/ GB89/ 000372 vvhereby at | east one of the switching neans is dedicated to

a particul ar &E‘SI ce, un C‘g Lidy s¥st «;{pr@,grf ‘ih&f\?&yé&édﬁﬁ%ég%%ﬁéal

el ectrical orles
connect ed to sdrqusmondam} ecmaqniap.mer-@ul ar yebéﬁl%pbiaﬁ‘h ofileskriqal

sai dlsselcondar %éoﬁh&éééc? Cé’dt) Béf§uééédthd'aﬁ'9| 'édéegxt:fcﬂum(feuhtgy ii@@?bﬁé&’d‘ibﬁm a
Su i.ne of sald rical _contgol Ircultr ang S electrica
cogltor)cl)l devi c&bereryl u§8ld SesPNiRRY 8 1oGHE g ﬁd“%&%éﬂ ﬁ&lylmts&ppg%t*wﬁ

| ocation and saparatecersinra sapsiyt rmﬁalofleaid electmiicat Utcntyoh d royihry; i and
upon use of sgjy qpugggegrf oY ' QineFBENSod Pebd OBk 1TAEC rREEONTRKp CUREL RIS

circuitry. Th accessories are advant ageou se ecte
wi ndscreen wi rbertmnose deimmrgptnmpbcmdoa and rﬁalw F?FQ‘?ﬁaszaPF-aﬁ

even, Pf a thi fireane: Hf%ri‘doo f&éi@euﬁéﬂ'd&é éﬁcba]:.% secure dﬁdt\!‘elamaa(né o
vehi C he is .unlik

to bl e rend erabl Gy egh

Wiper notors SHPSG r?"d‘?mT ?aJs?fc SRl ’Ff'e‘é ((J}e ra&pd'st
trafficators, axoedspribs cdre hm;gemsly rwleatqdolfrmrmndsayeemmmtmmrsrhe
failure of th%?t%e?fo‘i-eigxﬁﬁé %Mr ate. The said electrical devices my
i nclude an ignitron col or t o

With this arrargement, even if a thief manages to start the engine and

15 drive away the vehicle, he is unlikely to be able also to render
operable the windscreen wiper motors and/or exterior lamps (such as
the headlamps, sidelamps, trafficators, and/or brake lamps), so that a

policeman may well notice the failure of these accessories to cperate.

The said electrical devices may include an ignition coil for the
20 ergine of the vehicle and having a positive side and a negative side,
in which circumstances a first conductor may extend from said negative
- side to said interruption location, to earth, and a second
conductor extend from said interruption location to earth said secure
control means being usable at said interruption location to disconnect
25 said second conductor electrically from said first conductor.

The provision of the short-circuit from the negative side to earth has
the advantage that a thief applyiny a jump lead from the power supply
means to the input of the coil simply shorts the power supply to earth
and may even burn out the jump lead.

- 30 Owing to the present invention, it is possible to provide an anti-
theft device for a vehicle, the electrical circuits of which device
cannot be by-passed from within the driving compartment of the



20 engi ne of the vehicle and 'having a positive side and a negative
side, in which circunstances a first conductor nmay extend from said

negative side 'to said interruption |ocation, to earth, and a second _
conductor extend fromsaid interrupti onglkocation to earth said SeeRIEB89 A 20372
control neans being usable at said interruption |ocation to di sconnect: 25% -
sai d second conductor electrically fromsaid first conductor. The provision
of the short-circuit fromthe negative side to earth has the advantage t hat

a thief appl wehjcte] unpokreawr} r ttn wduddpbevextsepply difficultofonhea inopential

the coil siMiniedNg) statttHBOURind BRI WiRhR thl SR TR0nPAREndHY, N wtioutne
junp lead. 30 . ng tq the present 1nyention, it IS possihle to

provi de an arfffectivgly mewirdngorfor yhigh petiity there: reeld RE t Botyfbe

whi ch devi ce s@pfiidn® BYmeassathel Goricd ithebeEbfe Brioviidgs coweeyt effdctiiet he

- 6- [err] vehicle. Mor eover, it would

. PCT/ GB39.
be e¥trenely %?tleﬁ"%?ﬁ’ tang?Stavﬁgf’I%Iﬁt ?:g?é'f‘hi ef to start the engine from

wi thin the engine conpartnment, without effectively re-wiring, for which

activity t-hefﬂﬂ\%ﬁcéwgﬁ{pﬁ&h Qesse%'iééi&i &g%u%éd gfecmmsgxﬂﬂé%lgyae ar

therefore provides a v ective terrent against vehi

theft. The deS9dd statecepiisewitching Levires, With entects wigRe:Ianssmsnt or
solid state omapfie Variéd) t@ntdgiricdewithin a eaitalbshadding &id apgaaedt susly

be varied, coptain ithip a suitable. siqg.an I c iJ

t he absence o 'egﬁr afbﬁ%'\?%r&teﬁ%?gﬁi%ié#%ﬁ I N n(‘3"'??natgﬁ?’ﬁ:;l;’g#ltOh'1 tn.ﬁ%alif

' open® or nor lapeny o inorwally dalvesdbnecnditivns. houBhen dovsinoh amaynbegintiegvak h
the dashboar dyqgnGat a&éhb%a,@@lo:%oﬁ%wﬁ%kéeﬁ: B KkneP VLAt RUoR! atRBYNEP RECRIL N o

point within the driving conpartment or board or_conptrol

panel . The refajRenigntnPine wkthiftthe SrivingeFomparknrfe PRebrhiRRcthe om

15 ' Op@AshBcard Chi RfitrélNPaneLe versa when the electrical 1ink
circuit anmong themis conpleted by the insertion of a coded el ectrical key,

The relays can only be activated or caused to change their mode from
15 'open' to 'closed' and vice versa when the electrical link circuit
among them is completed by the insertion of a coded electrical key,
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. PCT/ GB&’@Q%%&@% particularly a coded el ectronic key. The pe;mggggz/gogﬁ he
el ectrical "Circuits in the anti-theft device nay be varied fromanti-theft

—

de\z@e to anti-theft device to provide variations in type. The key may be

flatand with one end formed in 5 the plane of the key so as to
provi de various coded configurations to give further security in that a
particul ar key configuration will only fit into a matchi ng housi ng. The key
may al so have an aperture or series of apertures which can be positioned in
any part of its plan area to provide a further, vertical 10 coded
configuration which will allow a light beamto pass through it or them

from for exanple, a light emtting diode to a |ight dependent resistor to
further. conpl eFariicalarister fedad e1eetFPnic keyle key can be male in formand
designed to be inserted into a fenal e housi ng which has mat chi ng
configurations in both its plane and a plane 15 per.pendi cul ar
thereto. \WheMEhEeWNBRe 9§ t8e RIEFEERRIWCLFCEItSCER| B Fhdcknesta defice may

insertion of the ¥&¥ied N@or RAG-LANEE déviceRbeaRE] LtHOtWadviRel E8MNbrovide
emtting diode, the |ight dependent resistor and the additional contacts in

the plane of tNATkRYIPHDHERIEFPI-hatne KeY RAY &f Exat@nd with,ene e fPEmed in

circuist thus cenplghaad Mthéagégegotisem&&ovide varibhé idlell ScRMBLrdtdchie to
el ectromagnetic,rel ;T\éls or solid state on/off sw.tchi r;,g de¥1 ces cont ai_ned
within the houSFRY RN e IR (H2E fo PRBTIHEE %Y SHBFIBFREL AR 1L only
prescribed funcitointef ash@hihdhaiBbhag.nuous el ectrical power to the various
canponents of the engine to cause ignition to take place and the engine to
uhction and continue to do 25 so. In a conventional situation, the
power needed t @hstiesyt maheaksrghaee ain apyetirel or iserpeo\oilagebyuricBewNidt ehe be

torned to the SBRECiSRs csh ey ey aF Aol uia Bred B8 Sratid ¥ Rt SVeratont
si tuaty on, thecdal m@hfB8firation whichnwilbrligst@nighti béamn rtpioadsbyrroben it
W hi nthe ant o BB Eiate thg Stre Ena plath peErtis i B SRR e
is inserted, thestitorute® further complete the electrical circuit . The key can be
male in form and designed to be inserted into a female housing which

has matching configurations in both its plane and a plane

15 perpendicular thereto. When the housing is provided with electrical
power via the insertion of the key, then the circuit is completed

throuwgh the light emitting dicde, the light dependent resistor and the

additional contacts in the plane of the key provided that they match

U exactly. The electrical circuit thus completed Ry the key then
20 - transmits power to the electro-magnetic relays or solid state on/off
switching devices contained within the housing and causes them to open

or close to perform their prescribed function of supplying continuous

electrical power to thé various components of the engine to cause

_ ignition to take place and the engine to function and continue to do
25 so.

In a conventional situation, the power needed to start the engine of a
vehicle is provided by the vehicle ignition key being'inserted into
the ignition lock of the vehicle and turned to the 'on' or ‘contact’
position for it to start. In this present situation, the normal
30 ignition system is interrupted by the electro-magnetic relays or solid
state on/off switching devices contained within the anti-theft housing
_and, until such time that the anti-theft key is inserted, the circuit
will not be completed and the engine will not start. '



will g} 8 g®! eted and the engine wi'll not start. W O BGTOGB8S/00372
PCT/ GB 9 0372 -8- Therefore, in the absence of the anti-theft key , a
potential thief will not be able to startga vehicle fitted with the housing
unless he is able to duplicate the configurations of the anti-theft key Qg -
has the time required to re-arrange the wiring of the vehicle to cause iT *
5 to start, which could only be achieved with extrene difficulty.
The el ectrical power needed to conplete the circuit and activate the |ight
emtting diode andthe | i ght _dependent re elver C%E '{) vi ded : g
automatical |y fTeHheE RESpat éP? S{ME \9«5 § 8754d h I&ypqt?“itﬁéér’i’b‘&*
the circuit is ephst e abldhe peaer athe!acp.éoﬂitrm @d)t%dthel&ousmg mlksE he

exanpl e, cause a sol enoi mlar electricall red 1 .qckj chani sm
to be activated sar‘?gaf)r?ﬁnq%’léc%arré‘eof:oﬁ Elicl Bﬁ% Bgmgbee 5*’89% He Hows
of a vehicl e anghes etme Q'et:tureﬂl SdCh:enCaﬂfmfget biad wm—mptdﬁ:l ~hetvehﬁq1ess¢ agséoit
open i.t w thout_the_ke er_t nt| addLtpon '
securi’ty can th&? eﬁ?“d% B]P Hfg lw De acgli‘%gj éﬁg‘&ﬁ%} cuH.ty.
connections to the vehicle conponents i n question, such as t he |gn|t|on

coil, the distrjbut and he fuel v C yReLr nternal,
‘conbusti on engi ﬂﬁf/ oﬁ“éﬁ 518 hi ncgmH] o%ﬁgfg "ué‘ a'gga?cé‘d' gf'eth'é'
term nal ends V\n.idhtnemm:.hguélai; aaddthend ightjuiapendait wecetvers ‘danepe qrron bded
to the various . 0 rhed ef .
to anti-theft d%‘%%’%ataﬁltl&eggg g%l‘%?see? % rg%nﬁ? egvarﬁ ous r%:ogﬁoiﬁ%%t]ss
of the engine niyséxredative nircolideis cpnplened: t hThetpaved thus srowsiddcauke,
themqyi rtual |y I t t

anot h\gr enbodi rrggl{j ﬁgﬁéﬁebsgla%éejn ?gn e5§|s§ qlrilg%a%etggﬁlg%lt Eﬂl}gk&?”ﬂxk{'ng\_)
carryi ng the i gnechiapasswte dbe agtieatied: orxﬂm;oy@é«tta weeans def dfeinige Rlgle ttocoapen
coi | passes thrg oggt&\%(la%ogob's'é"geﬂgg %dkﬁ&: e iR€; ANdiken l{lhﬁgﬁe'd%\ﬁéc

COnsequentIy, ess the key 1Is connecte to t ousi ng ent ignition
current is swi tuﬁw oAt he posgitlsl tpmen bk IWitheut yhe key, other than by force.

Substantial additional security can thereby be provided.

15 All of the electrical connections to the vehicle components in
question, such as the ignition coil, the distributor and the' fuel.
valve, in the case of a petrol internal combustion engine, may be
_contéined.. within a ribbon of wires, sealed at the terminal ends within
the housing, and the sequence of wires as they connect to the various

20 | components may be varied from. anti-theft device to anti-theft Zevice
and the comnections to and from the various components of the en g’“\d
may be made by soldering them within the ribbon so as to make them
virtually undetectable and taped up to simulate the original loom.

In another embodiment of this invention, the electrical connection .

25 carrying the ignition switch current to t_:he positive side of thé3
ignition coil passes through both the housing and the key of the anti-
theft device.

Consequently, unless the key is connected to the housing when tﬁe
ignition current is switched on, electrical power will not be

30 transmitted to the positive terminal of the 1gn1tlon coil and the
engine will not start.

In addition to the line which carries the'ignition switch current to



30 transmitted to the positive terninal of the ignition coil. and
the engine will not start. In addition to the Iine which carries the
ignition switch current to -O- PCT/ GB89/ 000372

t he jL%nition coi |l positive termnal, thg_housing and the key ar ep@f gL 000372
h

te carry the follow ng main connections to other vital conponents whic
have to be electrically powered for the engine to start and to continue to
run:- 5 1. From the coil negative termnal to the

distributor. Zhe ighitidnt B8iligddiithvé Oofetwimdl,ckBet hQUsing @ntit the keydare or
engi ne managenent system 3. romjihe patter p05|t|vie |ine tog an _alatm
system or sysPER® cHP rWrHetEﬁcg‘Piﬁﬂ‘é&@d.mfé connections 3o o 5ﬁ§1ttﬁ(i

i Igni tion : : necbﬁpbhgnﬁﬂ@ihiﬁhmpavmeémet \Aﬁﬁeeﬂgihmwspév'réte!ﬁ ffmtttfh;aang%]ne to
electrically wered.punp. . Jn cases where the engine is fitted with a
mechani cal puﬁgaﬁt PHQI"%SPDWV% VE%hi ch is operated by an electrically
power ed sol enoid may be connected additionally into the fuel line. 15

5. 0 an earthing poi f e ngn r

el ect;gi cal corrponeriﬁts o%ar Sw\l\ﬁi C :l;‘;’anebée%‘l 0 btg’ Flgldgg%rcf%g@%r ovi de

addi tional security. Again, unless the key is connected to the housing when
the ignition current i theAdsPibltlt ¥blal e FOPRXUMIR! Hnitich MeduIe or

normal |y 20 cause i.gnition to take place and the engine to run wll
have been isol ated. Th&Tefp? Fanyiement &yg the wiring of an engine in such
manner as to make 3r ovikdown the' Halteeryt poditcivie Ndmei g amdalem system or

extrenely effective deterrent | nst .t heft of vehicle in which the
engine is 25 S nstsé'ls?%’? v@?& H‘g\’,ﬁgg?ﬁ??ﬁ%ﬁ?gd because, in the
absence_ of the anti- theft key, a potential thief will not be able to start
the engine even ifa.ne ifro eROIIABNAN fHe o Wl P! BurtS Whibe IthE| drizahe kB S-
The systemis designed to have I'ts housi rlg Installed in the drivi ng '
fitted with an electrically powered pump. In cases where
the ergine is fitted with a nr._achanical pump a fuel cut-off
valve which is operated by an electrically powered solenoid

may be connected additionally into the fuel line.

15 5. To an earthing point for the complete system or to any
other electrical components or parts which may need to be
isolated to provide additional security.

Again, unless the key is connected to the housing when the ignition
o current is switched on, the vital components which would normally
/20 cause ignition to take place and the engine to run will have been
isolated.

Therefore, by arranging the wiring of an engine in such manner as to
make provision for the anti-theft housing and key, an extremely
effective deterrent against theft of a vehicle in which the ergine is
25 installed will have been provided because, in the absence of the anti-
theft key, a potential thief will not be able to start the engine even
if be is in possession of a duplicate set of ignition keys. |

The system is designed to have its housing installed in the driving
compartment of the vehicle or other comvenient location of the vehicle
30 and either fitted as an ‘add~on' or incorporated as part of the



conpayicsBsvpefds t he vehicle or other convenient |ocation of PEE/GBSI/6037230

and either fitted as an 'add-on' or incorporated as part of the WO
89/ 09708 PCT/ GB89/ 00372 .

- -10- original wiring |l oomwhen the vehictg0ks built. Conseauently, =y
installation of the housing within the driving conpartnment means that it>- -
W ll be inpossible to "hot wire' fromw thin the driving conpartnent in the
normal way by joining the ignition 5 ' Wi res because these will have

been interrupted by the housing along with other essential circuits.

Equal |y, any veRigirglsaifirg ecomoert omé webtclédls baied' fromunder the
bonnet with extrene difficulty and by effectively re-witing the engine, for
which activity, within the context of vehicle theft, ther 10 woul d
not be suffici eshsequentiyr idsrallabkoshngfr eason'ﬁousimq whehdin etswrdv—mmg

connections com ng fromor ing_ta,the Sl. n r and arrange '
e e oo frBfardreRrohedit, Wat dnur Trh B LS e 0 o IREARIEH i enin
Furt her, and beth&usm\tm; mmparﬂﬂenbrnnemheonernae say oy diedadngi thevilgnirdbn
be pOSSIb|e for .a p tenti al

adi | dent.i f
t he cohnecti on"d&§de %céa'ﬁ)e Eﬁ?fﬁvwﬁl %I?%V%Z)teenv&?%e%?étiﬁgﬁyeq b%usﬂﬁ alon
i nst ance, connedithnottdre ebsgdritéay qiasbitaie to the ignition coil positive,
because the connection between these two will have al ready been interrupted
at the housing and al so because, even if he were able to find these two and
nmake a connect qurmaln.y,\qu deliXxle so fitst:éd kcoéd mb&e%afboh‘-oviriddh fon ondee

the oth t t

the sequence ani®obarich Mith HizeBSBPAAEy Chad B} ' REISLERS, (8- HORBT e
(ii) the housiengine. froovikish mtﬂvlaynufmnothwqoasemmqfhvetay:lexﬁméd tttraréJ
numbeyq r equi re%&lggcrgfseggﬁts&%é% =Vididd, ?pfﬁ]é:'fbilowmmg

excess wires nay as earth wres system‘\/\,h??st the others
may remain un-used or for linking to addltlonal security devices which may

be specified. (fhe iﬂguﬁﬁe‘“s 8t % i bCQox@{r% %6&1 &P £ARGE the ﬂchnﬁmg are
vari ous corrponents clited may, toget her witht _
randomly arranged wx.‘un the loom of t_he vehicle so that Jxey cannot
be easily identified. Further, and because the wires or connections -
are so arranged, it will not be possible for a potential thief to be
15 able to readily identify the connection sequence to allow him to "hot-
wire' the vehicle by, for instance, connecting the battery positive to
the ignition coil positive, because the connecticn between these two
will have already been interrupted at the housing and also because,
even if he were able to find these two and make a connection, it would
20 - still be necessary for him to locate the other wires leading to- tu
vital components for him to be able to complete the sequence and start
the vehicle in the absence of the anti-theft key. '

(ii) the housing is provided with a number of wires which may exceed
that number required to connect to the vital components. These
25 excess wires may be used as earth wires for the system whilst the
others may remain un-used or for linking to additional security
devices which may be specified. The sequence of wires which are used
to connect to the various components cited may, together with the un-
used or earth wires, be varied such as to provide a very large number
30 of permutations within the system so as to make the sequence of

connection to the components on any given vehicle virtually un-
detectable.



used or earth wires, be varied such as to provide a very |arge nunber 30
of permutations within the systemso as to nmake the sequence of connection
to the conmponents on any given vehicle virtually un- detectable. -11-

PCT/ 89/00037 (iii) additional a”t"-”lht security is provi dedpd®y/&889 /000372
fact™hat only two wires emanating fromthe housing could be identified

using test equi pment - these two wires being the battery positive wire and

the ignition current wire.. Al of the other wires enmanating fromthe 5

housing are atjze)o a&afeidﬁl anﬂ‘-ﬂ:‘h‘éf‘ﬂ" Sfurdite ié@r@ﬂ{déﬁ \byrm gadt tthage

going to, for exa e, ni ti,on coi egatiye ter

di stributor, '?E‘ﬁ’ e‘l’%?r a%?ﬂ‘m"rge g’ﬁ"ﬁg ??2%” ﬁ'ﬁﬁ; Wi¥ake
t he pot elnt [ aIh tbbt @q:ﬂpﬁ&:ti e thayec tio twireisgbe ingothavibattexy Mmﬁveelware z2pdo
potential ot t g 0 I

provi ded in t%ée %%I élffé# Qgreland causeq{ﬂ? %ﬁsge&{%’tsa liﬁ:rlgilﬁs't‘%S
Li kewise, if thousingt @mleﬁ zend gloteptial o Fhase cvineseapmt r?%l‘ﬂﬁ% and
connection to ¢hiye \Y di??aﬁo o~ EoP Q@ﬁnﬁ!ﬁé} dhe igiitiers ol Megdeive teiminadat tier y

line of the sytemwl is w]l nmean that there will 15 be
no live currefistetiuber Fr‘antr!ﬁ? PERAISMGT % Y$58™ ery source present
at the face of the hou5| ng and the whole systemw II be inert and the

vehicle totallpp 8 aht S#’?f{i' taﬁé"c&é ng\‘lj:egéidé ﬂé%ewéx?er&plc%ﬁﬁgct(éﬁ@

I n some versions neans

li nking the se’@@éﬁé@nd'fim F@?Wrwéﬁlﬁécﬁﬁﬁ’%m‘ﬂﬁ'le%%’a tfhlaBn?‘brt?‘For g
housi 1@ and t hpenEHiP taé igrikicw 19p8 ﬁsevgtavaded oinTthe lvehlieles aliett fike and

sequence within the,.h The wir nding fromthe housing to the
vital conponerfP¥sRaif ggs?o%ﬁ'é%ﬁgd T’B&ﬁ"fgs%‘grrponents with the variations
bei ng incorporated 25 wi thin the housing, instead of within the
ribbon. “In ordakeliad, U ed@?ﬂéﬁﬁ'&l@m@ﬁf&%‘ YorifRder gieoBsk @Ry paative
carried into effect, referen now be d by way. o exar’rP
connection to any wire at zero potential, the ‘fuse provided m the
battery line of the system will fuse. This will mean that there will
15 be no live current derived from either the ignition or battery source
present at the face of the housing and the whole system will be inert
and the vehicle totally immobilised until such time as the fuse is-

replaced.

(iv): in some versions the anti-theft key is provided with a means of
20 linking the sequence of wires or comnections which extend from or to
the housing and the means of linking can be varied to match the

(U selected sequence within the housing.

The wires extending from the housing to the vital components can be
connected to the components with the variations being incorporated
25 within the housing, instead of within the ribbon.

In order that the invention may be clearly understood and readily
carried into effect, reference will now be made, by way of example, to
the accompanying drawings, in whichs:-

Figure 1 is a diagram of part of an electrical system of a petrol,
30 spark-ignition, internal combustion engine of a motor vehicle and
ingluding—a-main-poxtion-of-an anti-theft device, the-eystem—part



t he acéorrpanyi ng drawi ngs, in which:- Figure 1 ils a diagram of part of an
el.ectrical systemof a petrol, 30 PCT/GB%@?‘MWJSIBU‘ sydg)sg nal
e PCT/ GB89/ 000372/

conbusti on engi ne of a notor vehicl

SEC/'SYS8/ D8 -12-

"Figure 2 is a fragnentary, diagranmatic top plan view of the notor vehi¢le

with that anti-theft device, Figure 3 shows a section taken on the line # "

[11-111 in Figure 2, Figure 4 is a diagram si4mptar to Figure
modi fied versj of anti -t haf.t devi '
vehicle, Figure = ODWS ar agranmmit cal |

' ti

a V a deld
and Fi gure én-dbaisicthi-egisaiati cally a nodification of the ant

a -

1, but of a

device. Wth reference to Figure 1, an electronic key portion 317 of the

anti- theft device is electrically connectible to a hybrid ch

acts as keyFiowewt?1is @y EnpamentaEys i HAOERRRARIC, $oR RN ¥isl of

i 375 which
$he; pakor

conpar at or féHilcavedityy that amei+tHefe. devicde key portion 317 is insertable
Into a socket 352 fromwhich flying leads 353 in a wiring ribbon extend

into a main portion 316 of the anti-theft device. In the latter portion
is a coil 3Biyumeds fshows coseations baker3ds the 368 JLI=IFIodn-Righee @rangeover
relay, the coil 354 being connected to the output of the hybrid chip 375
for energization in the event that_ the correct_key portion 317 is inserted

and the engfHINRR 4riep digaram simihar &a; § igrecly bubpf aqaed

_ed version

ce suited to a Diesel-engi ned notor

contact setsf Ihe, artiStheft dbVicy euitydred |y Diessl-englirdddemoty ashiclel, 358 is
normal |y closed. A wire 359 fromthe positive termnal of the battery is
directly connected to the chip 375 for energi zation of a sound war ni ng

devi ce 360 FigurheS cshows disgramtesirellyperdetailiaf the ansittheftt fev isoekand 352 -

when the ignition is switched off. This is intended to renind the driver

to take his key portion 317 with him Al so connect.ed to the chip 375 is
an ignitionFigWei® Rhewssdlearammat icaldl 3 redgcationel fhe apbi-thakh nal

of the batt@séyices al so connected through a wire 362

' With reference to Figure 1, an electronic key portion 317 of the anti=.

theft device is electrically connectible to a hybrid chip 375 which
acts as key identifying and accepting circuitry comprising a digital

comparator followed by an amplifier. The key portion 317 is

insertable into a socket 352 from which flying leads 353 in a wiring
ribbon extend into a main portion 316 of the anti-theft device. 1In
‘the latter portion is a coil 354 and four contact sets 355 to 358 of a
four-pole changeover relay, the coil 354 being connected to the output
of the hybrid chip 375 for energization in the event that the correct
key portion 317 is inserted and the engine starter, which is an
ignition key, switched on. The contact sets 355, 356 and 357 are
normally open and the contact set 358 is normally closed. A wire 359
from the positive 'term_inal of the battery is directly connected to the
chip 375 for enemgization of a sound warning device 360 in the event
that the key portion 317 is left in the socket 352 when the ighition
is switched off. This is. intended to remind the driver to take his
key portion 317 with him. Also connected to the chip 375 is an
ignition switch wire 304 and an earth wire 36l. The positive
terminal- of the battery is also connected through a wire 362
containing a mercury tilt switch and an alarm siren to the normally
"closed contact set 358 and thence to the wire 361, Two wires 365
and 366 are connected to the normally operi contact set 357 and are

o/

v



cont ai ni ng a mercury tilt svmtch and an“alarmsiren to the normally cl osed

contact set 358 and thence to the wi rges9daag /000399 /8ke98y387pand 366 are
connect ed to the normally open contact sg% %%4 and a{e 7 7

PCT/ &B89/ 000372/ SEC/ SYS8/ D8 - 13- connected across a cut wre between the
dist™rbutor and an el ectronic ignition nodule. Two earthed dud wires 363
and 364 are interposed between the wires-3gl and 366. The nornmally open

contact set 356 is connected tq w.re nected.to t
e huter rrmpeee AR 8 it Mikg heteged e et S B0t Bcrronic
an earthed dutgnitien3fiSdihs.nJwasemctimdedudiwirdshafs ari&\éﬁdoamlﬂn;tempese&et '

355 connect Sdﬁevm ed %394‘,##) 3%9”5%5@5 3fie tngr{’g g:o%&hﬁéé ﬁgr@ged

a dud earthe IS connec swtch term nal
of the igniticonneckad towirasrI673amd 13681 ¢anngotas tbutms distnibutorpeintsasnd yel

pump (if provirdegdntdct (breakf )temiﬁéleoﬁ RN Al tABRTRieH dnUehrtdil-dudl frire
val ve; and g&? gn?res 373 and_ 374 . to gnltlon control |l ed accegg r| es, such

as W per ?'Fgoﬁéﬁ%‘ﬂa&ﬁdo‘fitlhh vi cEhe RGRmatly Ppﬁﬁr%etl
swi t chi ng on &Heewugelzo‘bao fourrehtes 37lsw|ap314?,damon@ w&ula}msman@é@atdml c

system consi stjn e S c S of
sel ected val uées Ilg 3?@%?“1’% c;i?ﬁg (r% ?/A"?'e&ca??oﬁ% ag‘ﬂté}gn’r&rean?ii:'gl
accept ance araf &h@lighyt%gl edils she winech tarkhe pewest 1 iom toi ?heael%&t(?h@%l
phase to the ﬁmlgﬁr‘y profidkd)obhe (1£€1R¥) td“"the%lbﬁ@id“o{:é&é@”rf@ldcut-
361-373 areb nat ed wrl%lgﬂi nﬁf Jior e dgfifg{]t
for a thief t t"aﬁlt"et'he @%g 3 t%‘?% tﬁ% %’ff"r?&f} b8

i n nunber ancacegsdariessenichcas wiper aiotdirgS erent from each ot her in val ue.
Par/ i nsertion of the key to result in energization of the relay coil 354

upon switching-on of the ignition, the four resistors in the key nust match
four resistorkh ppeyaion ph theedemcpe Shown 8 Fdguredli,super sydtching amthe| ue

bet ween zero ﬁmm;’ é@-’f&r?é 181 ShpEieANEB. a BBIdCdRa0E dIUISIRAdE S¥stem
combi nati ons c%ne‘.uas“tl:ing of the key 317, conductors in which contain resistors of
selected values; the key identification and verification, key command
acceptance and amplifying chip 375 which transmits current in a
latched phase to the coil 354 of the 4-pole relay. All of the wires
304 and 361-373 are buried in a taped wiring loom, to make it even

more difficult for a thief to start the engine.

The resistors in the key 317 may be four in number and may be
identical to, or different from, each other in value. For insertion

L_/ of the key to result in energization of the relay coil 354 upon
switching-on of the ignition, the four resistors in the key must match
four resistors provided in the chip 375. Since resistors can véry in
value between zero ochms and several million ohms, hundreds of
‘thousands of combinations are available. '

To increase security further, the sequence of entry of the flying
leads 353 into the main portion 316 in a resin—po't housing can be
varied from device-to-device, as can the sequence of entry of the
wires 304 and 361-373 into that housing.

Referring to Figures 2 and 3, the motor vehicle 376 has a bonnet 377
-1liftable to give access to an engine compartment containing a spark-



To increase security further, the sequénce of entry of the flying | eads 353
into the main portion 316 in a resin-pot housing can be varied from .
devi ce-to-devi ce, as can the sequepge of entry of the wires 304 and 361-373

into that housing. Referring to Figures 2 and 3, the notor vehicle 376 has
a bonnet 377 liftable to give access to an. engi ne conpartnent containing € -
spar k- -14- 3 ignition, petrol, internal conbustion engine 378. ~Wthin

the passepanh RATPRLLEBT] SifedRA AnthARIbAOSHISAL 70, amiehds! kagic key
! S

h
portion étn It assocl a cket 352, a soilgg_ war ni device 360 and
a |ight Sessenger eemRArtment)arg.geen.agheering wheel 34, A% e1FSEIORIR XG¥ r ¢. 362
and whi ¢hporgtiee F17Sand1dts t dxB0afitiedt beélq‘etdasha',ce_bwﬁ mbl inge devfiee 360i ce 380
is provided be e otherw seg th [ at hj Q_£n ser

di sfi ngui%'a ﬁef ne’f'ﬁ"g" féf@%v%&n {}1 nié;?'%‘ﬁﬁﬁa% Fg?%e%éégdﬁl%% and a
condi t i orwiree362 tangr ghich rindpcates. thatpithe cantiit-bhefs, deviceciarpfifechiteause of -
ngi ne. oo SEC1L8"a40 1d'GraGLag hotdude oL ETAIS Theid PE oty by
flying | GHEPLESa USGT: b A4BEKMU tEibbetvasn L AE5eckive CONdEIRRIRA Y | cads
3?1 LO L%ﬁlﬁitneggraém o3 bd akdﬁd&_i&&ﬁwﬁ&terlldserfer A8 hd pawe ts:upplye(rj m nal
of the {1 ' ni Y, r nd .
turning o agﬁ&? i tf%%ﬂ%ﬁ%é?cgﬂf#% §é€fgyg§§§%@rtgﬁq9t er}%\%i %%%3524

t owar ds t328 gosthe enaimentampastment. gnThe @nise compartment mayaiso
conpar t Med¥ntaidovRY Ghain Bereié® FABOcbhinddted byPEEPimy 138dsa05B tute ther es 304

Tt err UpiaaeRagsE  THBR P ireo 88, PPBNaSERd, bY LTt SR B H BALP e
swi tch 38sbrtnidnt 316. ntRmwiret 3831 eR8ends from tike Po8iLkiveliteyniinadrofs tha
Wre |o iEARN,caH EB4h it 1oh. sUIFRH' 38e GTAETRY 1psBNH wnl" N,
wire 388 twrning efcen ignipisnckew 385desAowinen386 ileads (firom the 39dtch 884i re 390
l'eads fromydiaseAegosi®4ve terminal of an ignition coil 309 in the engine
compartment. However, the wire 386 is interrupted at 387 and the
wires 304 and 371 are tapped into the wire 386 at respective opposite
sides of the interruption 387. Tapped into the wire 386 at a
location between the switch 384 and the interruption 387_is a wire 388
leading towards an electronic ignition module 382 in the engine
compartment. However, this wire is interrupted at 389 and the wires
365 and 366 are tapped into the wire 388 at respective opposite sides
of this interruption 389. A wire 390 leads from the module 382
towards the negative terminal of the coil 309, but is interrupted at v
. 391 and the two wires 367 and 368 are tapped into the wire 390 at
respective opposite sides of the interruption 391. A fuel flow
inhibiting valve 315 is connected. between earth and the wire 372. A
mercury tilt switch 331 and a siren 332 and the device 380 are
connected between earth and the wire 362. A plurality of relay
coils, such as 392 and 393 are connected between earth and the wire
373 and serve to operate respective relay switches, such as 394 and
395, interposed in the supply lines, such as 396 and 397, of
accessories unrelated to the anti-theft purpose, such as the
headlamps 398, Extra "dud” wires 399 to earth are provided.

The wires are made into a loom or looms wherever reasonably possible.



towards the negative termnal of the coi'l 309, but is interrupted at 391
and the two wres 367 and 368 are tapped into the wire 390 at respective
opposjte sides of the interruption 391. A fuel flow inhibiting valve 315
S cg@hect ed. between earth and the-M®re 372. A nercury tilt switch 331
and a“siren 332 and the device 380 are connected between earth and the wire
362. A plurality of relay coils, such as 392 and 393 are connected between
earth and the wire 373 and serve to operate respective relay sw tches, such
as 394 and Fegsexamples pBigurei 3 shewssappropersentdon fhepugh sugh 3 Jgomoat . §)f

- accessori esjocHP{& whefk ithebdi@ranivent{iine WitdSeach wittd consistindiaEdiEnps
398. Extra "dud" wires 399 to earth are ,rovb ed. The wJes ire nade i nto
5&% e reg

a | oom or |SSIRMCHAE, @0eased: 40,2, BLeS Fubbergheath grptiee
shows a cr oifsul@aeion purposeg) the bundleof eires bedayiencasedr in ahcowter e

twenty-one wres, ch W r ansi st i ' caon '

pl astics orwef&;lﬁ&#h t?%f c@?‘@i%# iq%a%iﬂ#sa}lggi 0 pgrﬁgggg%%ﬁe b%ﬁedl e of
Wi res beingunddesed The pressnas of khe fidudibearthed Né}’eécﬁ%“s”(ﬁﬁvn%ﬁfat i ng
such 2?222’*’25@*’?8?5@@*5%%@% oo %‘ﬁ%ﬁﬁgg@@mi “geﬂ‘*““d % Ly | ;;gﬁfggg%m

i nterrupti s 38den38d 39%4gip the kegm mpake, it emaly 91Lxd Py @
difficult felile® tbivdrk outowhichuiwvivbs tavei sy cperat ty fopet ixin agdfwimt i on
and what t I ALV I | are. Referring to Figure 4, the itens
404, 416, - ) 4%%1%%&%4{&!%3%% and 499 correspond to the respective
items 304, 316, 317, 352 to 364, 369, 373 and 399 in Figure 1. However, in
the presentrasr¥ing. td lﬁ?m':_é &f,4¢te iitenbi 4042416 0 42P54SRCLG 45Q), 6189I,d473 ve

comt oL e o BBt E e bt BB M HEE LTS ' 44, '

used to povdB
addi tion t (36%e37Yrinti 309 dai Figik® 1i heHowever bindhePresent véxsigmctheni c

ignition %;]lj,ae 2, t\S@{)@;ﬁ e h:gyg] I i m3d114/45N ed by

conduct orrsmbg 4?g'Zigm taotéh m? ulg g@%’ﬁ}r&?’?gﬂéﬁr\éﬁtl n tgatﬁgé

nmodul e 382 supply of Diesel fuel to the engine, and the wire 467 is to power
heaters and injector units.

s1=]

Referring to Figure 5, in addition to the ignition coil 309, the
distributor 325 and the electronic ignition module 382, there are
shown an electronic sensor 500 connected by cormductors 501, 502 and
503 to the module 382 for transmitting to the module 382 information
signals as to states of the engine 378, and a suppressive capacitor
504. The Figure illustrates diagrammatically at A, B and C,

U respectively, that the input of the module 382, the input of the coil
309, ard/or at least one of the conductors 501 to 503 are formed with
cne or more interruptions, i.e. discontinuities, at which are tapped—
in pairs of conductors connected to one or more relay contact sets at
the main portion 3l6.

In the modification shown in Figure 6, the sensor 500 is a crank angle
sensor and the earth and negative conductors 502 and 503 are short-
circuited by way of a relay contact set 505 at the main portion 316
until the key 317 is inserted.

The electromechanical relays illustrated in the various Figures can of
course be replaced by electronic relays.



signals-as to states of the engine 378, and a ressive capacitor 504..

The Figure illustrates diagrammati cgpfr)/Gét”ﬁ(oo@ n”tf@cf%&g vely, that |
the input of the nodule 382, the input of the coil 309, and/or at |east one
"of the conductors 501 to 503 are formed with one or nore interruptions, {%
I.e. discontinuities, at which are tappeflq?al n pairs of conductors connec&d' s
to one or nore relay contact sets at the in portion 316. In the

nodi fi cat i oft sHdinbe rappirgciated, thate theresds SGlY iassingleaelectmjtal keylsiiﬂ and
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of a relay contact _ Lon 3 ntil
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pr.eci at t..t.he only
a single eI'@%??%ﬁalkgégé%ef’dc{}’ i’t\gtﬁﬂp‘ (?ag g % %%ﬁﬁ}l E?ﬁeé’
ignition kegleci:ls:tarlt keh@nmghaanechm&r key st bedcombinesi dnitoeond dieyg
required to &Qﬂﬁé ey 317 or 417,
and the nechani %al door anéﬁo Ignition &il% ?ﬁe%é&ﬁ%h#(easi ble for the

el ectrical key and the nechanical key to be conbined into one key capabl e

of " unlholgki Wg "havet ’aowm:d fugag CGite! ﬁnﬂﬂ-d:f hefetaeviiealdescgmdwmehf ﬁmeh&atto:] he
anti-theft VI ce escribe t re e tQ. .t rawi ngs appears to have
the foll owi Hezyarpea rf o haye '%‘ﬁ g?‘iﬁgl%ta%ﬁ?ﬁ? ®Ffom i nsi de t he
driver's corrpartrrent nor started fromi n5| de the engine corrpartrrent 2. :
Even if a thief L 0 l‘hl?éf?

cannot be sj';ol eﬁgaéaﬁog‘um ewgééﬁ no ect‘e:'% dzqgléf%é go fnSences such
as radi o waves stared fxomdnsidenthe gagine cmqréma se etc. . The devi ce o

cannot armor disarmitself without the owner's instruction. Many known

anti-theft _ devices have this grobl em
2. Even if a thief has a duplicate set of mechamcal ignition keys,

the car cannot be stolen.

3. The device is not affected by outside influences such as radio
waves on all bands, sonic waves, white noise etc.,

4. The device cannot arm or disarm itself without the owner's
instruction.  Many known anti-theft devices have this problem
because they are based on radio, sonic waves or infra red.

5. The device, when installed in any car or lorry, does not \J
interfere with operation by an authorized user of any onboard
computer systems, electronic engine management systems or others
of the vehicle's electronics.

6. If the device is damaged, destroyed or removed, the car cannot be
started.

7. If the loom is cut the car cannot be started.

8. The only thing that will readily enable starting of the car is
the anti~-theft key.



because they are based on radio, sonic waves or infra red. 5. The device,
-when installed in any car or lorry, does not interfere with operation by an
authorlzed user of any onboard conputer systens, electronic engine

man g ment systems or others of thelVehicle's electronics. 6.. If the
devi-Ce i s danmaged, destroyed or renoved, the car cannot be started. 7. |If
the loomis cut the car cannot be started 8. The only thing that wll
readlly enabl e starting of the car is the anti-theft key. -17- 9. I t

i s virtual9y i kbdscviitaially impossibie tfiorcashiefigsn icopyrec duplicake or makeer of
the key as thealjidler'Be! thd R¥G o AW thFe wo%liatnm kagbatALRipbuite

system 10. 01 test,

surges or

Vi brati on.

evi Ce was not affect a) El ectrical-
i npumgu@tlmuﬁf diheysysteme Dust. d) V\ater e) Salt. f)
g) Shock. h) Bonbar dnent by radi o or sonic waves. i)

Extreme heat or cold. 11. The device dqus not. require an independent power

supply to Hbet aPR test, dihecfeviiee Was- Bok |

chance of

hﬁ’ Accordingly, there is no
t he individual code being |ost or erased, and as the code is

el ectroni ¢ and_not Itt.en, n even, th wner has it, whereby total
[ is ob8&rv Eﬁcﬁ&]ﬂ%‘% iofeh?%ﬁﬁg? be successful |y tanpered wth,

security

exam ned or x-b)ay8umididyeven if the thief knew the principles of the

circuit,

it WOHBd Bk Mt ter. If he tried to use his know edge of the
d) Water. |
e) Salt.
£) Vibration.

h) Bombardment by radio or sonic waves.
i) Extreme heat or cold.

11, The device does not require an independent power supply to retain
its electronic security coding. Accordingly, there is no chance
of the individual code being lost or erased, and as the code is
electronic and not written, not even the owner has it, whereby
total security is observed.

12. The device cannot be successfully tampered with, examined or x-
rayed and even if the thief knew the principles of the circuit,'
it would not matter. If he tried to use his knowledge of the
circuit, he would not know which of the hundreds of thousands of
electronic wiring combinations he was up against and there is no
way from the device that he would be able to tell. Accordimgly,
the device virtually cannot be by-passed or beaten.

13. The device is cheaper to produce than the more complex of the
. .anti-theft devices on the market.

The'ﬁiﬁrésent device is also applicable, additionally to preventing
engine~starting, to other security purposes, for example to holding a
veh1c1e or other door closed and to holding a wireless or a cassette
player in its mounting aperture in a vehicle.

panattt



circuits, ‘he woul d not know which of the hundreds of thousands of

el ectronic wiring conbinations he was up against and there is no way from

t he device that he would be able tajgel|. Accordingly, the device virtually
cannot be by-passed or beaten. 13. The device is cheaper to produce than? s
the nore conplex of the anti-theft devices on the market. The present =
device is also applicable, additionally to preventing engine-starting, to

ot her secuThé \subjeetsmattéprofexhemdpedid ibat tiompfaocuehcatpendingt Beit tdor
| d d_t | di i t Qs i Dl i
aperturo | Raternk atald cletoh gy sl Teely 8171 que Be tieTRENAd) |

our co-pendppidcBtian.sh Patent Application 9124677.7 has been divi ded out- of
the present Application. -19- CLAIMS 1. A vehicle security system
conprising an electrical device (309,325) for operating an engine (378), an
el ectronic device (382) for controlling said electrical device (309, 325),
an engine 5 starter (385), for exanple an ignition key (385), sensing
means (500) for sensing states of said engine (378), electrical conductor
nmeans (388,390, 501-503) serving for supply of said electronic device (382)
and for interconnection of said electrical device (309, 325), said

electronic device (382) and 10 said sensing neans (500), said conductor

means (388, 390, 501-503) including signal-conductor means (390, 501-503)
whi ch conduct signals which are enployed in controlling said electrica
device (309) and which have a conmmunication-interrupting |ocation (316;
416; C, 505), and secure control neans (317, 352, 353, 375; 417,



15 452, 453, 475%—ﬂsabre‘arﬁﬁﬁTTTbcation (316; etc.) to enahle .

.communi cati on at etc.), said secure control neans (317,
352, 353, 375; e ﬂjﬂﬂﬂmm““ﬂs [ml y secur eCT/CBSY/0G0BB2/ SBO/SES120DBE
used to enabl e s tactes 83 to staragsald engine (378). 20 2. A
syst®m according to claim1, wherein saidTocation (C, 505) is between said
sensi ng neans (500) and said el ectroni cCABAIMSe (382). 3. A system

accor di ng 1t,0 clzalxraﬂleieZse%%&%r sy 5@@ géahprfemacsar Tt il - @i ce

is short-cirgc use said secure control neans

t
(515 %550 (3 3581 Yo, dpenit hg’ St enmLRe o d783 ot Pl SLRFLEONIS device

ﬁheLeln sdi3B)i ot -canhﬁ?tiﬁngruaﬁu;érﬁﬁhrfﬁELS@Qvice (309,326t ahcehgine
t t
352, 353 @#f‘*“-’““?"‘jé To? %‘%?“?%ﬁa%o?%%ﬁgsﬁw%%%ﬁém# JERLY Addde

and furth %hplfl%‘l' nﬁeélse’e‘?glééla%ﬁt e =@ éuﬁfrg'l{lsw( Z%)o |¢£¢G(§mrilgcal
sai d securRdMdidtor weans (£3gs, 358, I3 -50%) shev)mga ﬂsyré{; b)lyOfof said

el ectrical .devjces 309 3 n ng said electrical Vi Ce
and said &le"c?#ﬁrﬂ’b ﬁe\ﬂ%‘él%Z?g@ozlr?neéﬁdo g"tro ’s%F&%‘?BGr‘Pc?BE°& r%%. §3id
(316; 416pﬂhntr¢mahtdenﬂd&w&&@g €e325) | i salidc @bt 0o5i £30évided, (3P) and

(504, o6 5238 SR madE (500 . satd SHEARRY Hoaly 13gE35s Sdigson
extend|ngMﬂ?kﬁ@éngo@ﬂgwmltQQGduQMQrwneneﬁuﬁiﬁﬁoﬁﬁﬁdiﬂﬁﬂ(dephs&hndmﬁt
371, 372; flghald qnmm; §ré“émﬁlbgé§ Q.fl6éon"ﬁ%’ll Z@- cesJ‘% 5]3&8%%@9%8%91&

sald Iocatlon (316; ectri cal

sai d secur@0nang which have azsemmypdcation-dntermntingshesat hensi3y6:
Kocation (4%65, ckl@0sp, C@ﬂﬂeﬁécﬁﬁédcahtkeisheﬁh% (334, 3;'&?2 4%3 t9782i 417,

otherg (3§§2ﬁ7}53§7%7§V1&sagT ”aJ'Xa rc‘::%:a(%:r.’t.cmr?31%t etc ) to enable
communication at said location (316; etc.), said secure control
means (317, 352, 353, 375; etc.) being the only secure control
means required to be used to enable said starter (385) to start
said engine (378). '

20 2. A system according to claim 1, wherein said location (C,
505) is between said sensing means (500) and said electronic
device (382).

3. A system according to claim 1 or 2, wherein said signal-
conductor means (501-503) is short-circuited until the aforesaid
25 use of said secure control means (317, 352, 353, 375; etc.).

4, A system according to claim 1 or 2, wherein said signal-
conductor means (390, 501-503) is in an electrically broken

condition until the aforesaid use of said secure control means
(317, 352, 353, 375; etc.).

30 S. A system according to any preceding claim and further

comprising electrical control circuitry (316; 416) including said

- secure control means (317, 352, 353, 375; etc.), a plurality of

electrical devices (309, 315, 382) including said electrical

device (309) and said electronic device (382) connectible to said

35 control circuitry (316; 416) for operation thereby, electrical
conductors (304, 365, 366, 371, 372; 404, 471), at least one



el ectrical conductors (363, 369; 463, 469) havind no-opefating 10 function E
bei ng arranged anong at | east sone of th 0 (304,'=
365, 366, 371, 372; etc.) in the manner égjﬁ%g?ﬂgopgg§?§3e9§§§§b b%
-according to cIa|n15 wherein said furtheﬁ Conductor (s) (363, 369; etc ) 5  .
ext end(s) 3oy anglg 6} 04y 4§alﬁéix%ﬂl&élu&éamﬁﬁléhi&Cébhe&oQB&réuﬁar =
systenlaccordln to claimb erein gf | east ,one ?ggg#’ 8 6§388 3 0 of

sai d el eb2§ caPn@ormﬁEP&d%Sné‘%nﬂa% FeFatHIRa t&)s YBgxe S%Sid
366, 371lcondhctiifs 8304,ecB65), I365,a IMBcoBT2puete. QB&Qrmﬁﬁatehandlbthené_
wherein t d- 20 or 8 e n cti
opposi ¢ @t7as ST 320 A0 ety g otr B s RN TTELASh | PSERT utR) €0

sal d5| oosaigl elapsymnaﬂadeumﬂe@ ( 308} ai3h5n, 3ﬁéﬁe|§4%#dsﬁﬂﬁﬁ§i¢nntr01
conduct Op@ a5 S5 FEP ssgen@sfsr orgige Qic§ ﬁChbéiﬁgoﬂts'a@ﬂ'é Yat 3&&142§oca€%}x

to said Iocatlon d. stem accor one cla
to 7, and3tfit I@ébo%rFQPﬁﬁ%lszﬂfqre%%sl?égﬁ 858 (%§414$6t0ﬁ?> sFﬂgsald
driving oehexrd 353854549 7Hnd3a2pl W7d))i tindividdialildyal osei behimgreefiagther

(355 35801435 20811 ORI 800 §38abl feby 98346} | RAy3AL 4R Sferatipg

energl zat I on rrvin one rca

devikes @HﬁFtQQQ QBQPQNﬁﬁEaQﬁ#%Iﬁ%&%gcéﬁnéﬁ¢§Fe%Qﬂﬁnﬁﬁn@héfﬁ%?ét'

i ndi vi duglentd 68BUNEIRATELOIRD- $504,4F6358B866, 371, 372; etc.) in the
PCT/ GB89/ 000372/ C/SY.S fn% -21- 10. A system according to any one of

cl ai ns 5TEEE TR fﬂuﬁﬁﬁe 7T%ing secondary electrical circuitry (396,
397) and accessories (398) electrically connected to said secondary

electric Ci rCukt,r, 9 f 0 rati t erQFy qqﬂp@
el ectri cgl Ci rzagwé %éﬁ %cé”g@dji n% 33’9 éia‘?ﬂné)?)y (3136 3j97) sepa&ét eu
froma s@ﬂg@pqqgg(s 3d§53£i§ 9t shtfFd) exten s} in and along said loom™

15 from said location (316; 41le6).

7. A system according to claim 5, wherein at least one

conductor (388; 390) of said electrical conductor means and said

1 electrical conductors (304, 365, 366, 371, 372, 388, 390; etc.)

| has a discontinuity (389, 391) therein, and wherein tapped-in.

20 conductors (365-368) are connected to respective opposite sides
of the discontinuity (389, 391) and extend in and along said
loom.

8. A system'according to'claim.7, wherein said tapped-in
conductors (365-368) extend from the or each discontinuity_(389ﬁ~J'
25 391) to said location (316; 416).

9. A system according to any one of claims 4 to 7, and further
comprising relay means (354-358; 454-458) comprising driving
means (354; 454) and a plurality of individual switching means
(355-358; 455-458) openable and closable by energization and de-

30 energization of said driving means (354; 454), any one of said
electrical devices (309, 315, 382) being operatively connectible

‘to any one of said individual switching means (355-358; 455-458).

Ay



electrical control circuitry (316), and said electrical devices (309, 315,
;382, 392-395) including relay means (392-395) interposed between said
Focation (316) and said secondary 10 el ®QTAGBA9/AAA3IN2/SEGLIES1B36 and
operative upon use of said secure controlLygeans (317, 352, 353, 375) to
¢l o said secondary electrical circuitry (396, 32@;. 11. A s$steny
accor di nglPe cPaisHisHEM #REerALng] §0a288s SR &F FEa4BFeet EQ P R further
w ndSPree&oWﬁEisEQ{)qﬂﬁecﬁﬁﬁ?i&&w énm:ﬁﬁfaah wdﬂfau_ﬁa:ryo_rmsazl; F9vehiadie
security syste suybst an y_as_herei ore descrihed w Ny ren t
Figure 2, 35&S osﬁqﬁm(%égamﬁiﬁFﬁégﬁégﬁxggpnneCEe%(¥o &gléagego%%a§§
electrical circuitry (396, 397) for operation thereby, said
5 secondary electrical ciicuitry (396, 397) including a supply line
. (396, 397) separate from a supply line (304; 359) of said
electrical control circuitry (316), and said electrical devices
(309, 315, 382, 392-395) including relay means .(382-395)
interposed between said location (316) and said secondary
10 electrical circuitry (396, 397) and operative upon use of said
secure control means (317, 352, 353, 375) to close said secondary

electrical circuitry (396, 397).

K,/ - 11. A system according to claim 10, wherein said accessories are
selected from windscreen wiper motors, exterior lamps (398) and a

15 horn.

12, A vehicle security system, substantially as hereinbefore
described with reference to Figure 2, 5 or 6 of the accompanying
drawings.
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