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(54) Theft alarm system

(57) The alarm system is primarily for protecting valuables during transit, e.g. valuables carried in a briefcase, and
comprises a transmitter and a receiver with the receiver including an alarm device and being attached 1o or associated with
the valuables. The system is arranged to generate an alarm signal when the receiver is taken from the vicinity of the
transmitter to an extent such that a predetermined signal transmitted by the transmitter fails to be detected at the receiver or
when a substitute signal is received. The transmitter is operable such that the transmitted signal comprises a carrier signal
modulated by a modulation signal which is determined or identified by the carrier signal. In the receiver (Figs. 2, 3 and 4,
not shown) a reconstituted carrier is generated in a predetermined manner using the received modulation as a reference. |f
the receiver picks up a different transmitted signal which is incorrectly modulated, even if the relationship between the
modulation frequency and the carrier frequency differs from the correct relationship by only a small amount, this is detected
and the alarm activated. To increase security and save battery power the transmitter can be arranged such that the
modulation signal is transmitted as a plurality of short bursts. A phase shift keying technique or a frequency shift keying
technique (Figs. 5 and 6, not shown) may be used. )
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The drawing(s) originally filed was (were) informal and the print here reproduced is taken from a later filed formal copy.
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prctecting valuebles during traunsit, and particularly tc

valuables car
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ied in, fcr instance, a briefcase.
A krnown aslarm system of the abcve type comprises a

vradic tracszitter worr by the perscn carrying the case

arnd a radic receiver inside the case coupled to arn alarm

ble alarm

B

[= 8
(1]
“
[
s
™
)
o
IS
oy
(1)
|
P
re
w
[\
&}
o
(4
Q.
13 b
o
b
m
(o]
t
<
b

s

irdication when the case is remcved from the vicinity of

~the transmitter, or which may spreay the ccrntents cf the

against attempts tc substitute ar altermative
trzrsmitter sigrnal, the trarsmitter is arrarnged toc
trevezit a ccded sigmel, but it Is feesible with currernt
pcrceble dats processing devices tc anmalyse the
trersritted signal ard generate a suitable substitute.
In ancther kncwn system the transmitted signal Is
mcdulaﬁed by a tcne cof a predetermined freqﬁency, but
suin a mddula:ed signal is alsc easily reprcduced. It
ie¢ kmewrn tc mecdulate the signal with..e seguence ci tcme
cigrels cf differert freguencies. 'nis, hcwever, hes
tne dicadvantages of reguiring reletively complex, pover
ccrsumi:g and expensive circuitry, arc & relatively lons
pericc ci tramsmissicr tc emnable tne recelver te dezedlt
the presence cf tne ccrrect treamsmitted sigral.

Irne present invemticn cver.cmes these disadvantages
by mocdul £ & carrier sigmnal with & mcdulaticet cigrel
which ig cdecermined cr identified by the carrier. iz
the preferred esbodimect ¢f the Imventicrn, the
transpitter is arranged to gemerate & mocdulaticrn signal
whicn fe & tcre burst cf a freguesmcy ¢r frequencies
direcrlv relzted teo the carrier sigrnzl, ancd derivec frerw
the carrier sigral by meens cf & freqguency divicer.
tlcerratively, the mcdulation sigral maYy be derivecd
éivectlv frem am cscillatcer which s alsc used as trne
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bursts cf 20 ms each cccurring every seccnd ¢
ids sc as (a) tc meve znzlvsis cf the trzusmit:e
> more difficulc, ancé {t} tc save battery power
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cf arn imterrtal ferrite rcd antenta 16.
be wérn cr. & person's belt or ccernceale
it may be carried bv a venicle. The t
lsg picked up by a neérby receivér whic
mcurted inside a case containing valua
ticle which is supposed noct tc leave
The receiver will nmnc
with reference tc Figures 3 and 4.
Referring tc Figure 3, the fre=nt

the receiver is ccuverticnal iz th

curnidirecticnal antenrca assembly
artentas arranged with their central s

lccated perpendiculér to each cther, t
feeding a respective émplifier which 2
wish the cthers to prcvide a combined

ecd stage 40 feeds a limiter amplifier
which drives, cn the one hand, one Iinp
ccoparatcr 44 and, cn the cther hand,
(phasé pedulation) detector 46.

After ampliiicaticn and squaring

ccrprising & phase comparatcr 5C,

e
1 and a VLU divide
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¢ the tcme divider 1

Al

transmitter. Tne output cf the VCU 51

frvput cf the frequency ccmparater 4

o
(0}
c
th

received sigrnal i1s present wit

The device meay
¢ it e pocket, o©
ransmi:teé sigra
h is typical
hles or any cthe

the vicinicty cof

w be'described

s cperated Iz tu
cutput. The frTc
42, the cutput

ut cf a frecuenc

a simple PX

in emplifier 4%,
he received sigrn
vuency multiplier
ltage ccrntrcllec

52, the éivicer
8 ci the

feeds the ctiner
and previdicg th

ient amplitude a

the carrier sigrnel is cof the same frequency as tha:

cbtained frecxm the VGO 51,

is a train of pulses wit

the cutput c¢f the frequency
h

hin eac

&
transmitted burst. The frequercy is comparator &4 Is

certrolled by a phase lock detector 62

such that it cnly cperates . during the
bursts. If ftne receiver is taker away
traremitter (by rcobbery c¢cf -the case cr
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FPerts ¢l tne releiver are shewr Zrn mecre cetaeil
Flgure <. Tre ligiter I crivern bty tne fromto el ste:zce
(zzt enzw: ir Figore -0 Zs Ce-mstiturteld tv o2 peir ~I TMOS
teifer armplifiier elemerts w_ 4 and wlb ccnteired In =27
irtegreted cirTeult tyvpe Nc.CL 47009, Provided tne
rereiveld sigral s ¢l sufficient strergin, the carrier

clcik the frecuerncy ccmparater 44 ccmprising a CD 4320
CM”S duegl cournter chip 444 arnd a set cf dicdes 6¢
ceutling tne rTegister cutputs cf the ccurters fc ar
cezpus line &7,

Ine X cectecticr wp s a simple cii-ture Trescrans
LC CIreuic enc dicce srrengenment adting ¢ e phase~To~
veltage ccnverter. Tnis drives the squearipg awmplifier
cenzaivirng twe buffer amplifier elesents 4%f4, 4bs frco
tne CD L(G69 Ittegrated circuit.

The cutout freo tne acpliflier & Is fec Lo & przse
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cczraratcr 50 (CD &C4€) which 1s part cf a phase lcck
locp alsc containing & VCO 51 and a VCO.divider 52 (CD
4024). Since the VGO divider 52 (CD 4024) has the

saze di\i icr ratic és_tue tone divider 18 (CD 402s)
used it the :ransmitter tc gemerate the mcdulatiorn
sigrnal frem the carrie: signal, it fcllows that, when
the modulation'ftequepcy cf the received signal has the
recuired relaticnship with the carrier frequency aﬁd the
VCT 51*15 -ocked) .he ocutput fr from the VCU 51
e VCO

51 cutput and the received carrier signal are separately

(1Y
[\ I
o)
14
a
(]

=1
o}

mus: be the same as that cf the carrier sigral.

fed tc the frequency comparatcr 44 wh‘-h detects zry
variatics be:wee: the twe signals. ‘wher the ccrrec:
sfignal is received, the reccnstituted carrier from the

cutput cf the VCO 51 hes the same frequemncy ancd is Irt
phase with the received carrier when fed tc th
respectiveccurnter Inputls, (pins 9 and 1), of the
freqenty,compafa;or 44 (CD 4520).. Under thnese

ccrditicns the respective signal counters stay in step

and reach their reset pcints s*mu’tahecu ly thereby
causing & pulse tc be generated on the frequency
cerparator cutput line 67. A resistcr 68 ccmrected tco

lCurnte’s acts as & pull-up resister. As this 18 &
ccrntinucus prccess & pu.se is gererated, fcr example,

prcaucing a train cf pulses cor cutput line 67. AL
inccrrect received sigral having a different modulaticxn
anc carrier frequerncy relaticnship results im the VCO

eing out of step,
h

cvertaking the other, suc



-
wn

20

to
wn

- & -~

The cutput on line 67 is fed tc the pulse gesnerztor
58, Each pulse is differecrtiated by a lcocw value
capacitcr ¢9 befcre chargicg, vie dicde 70, a capa.lizor
71. The pulse generatcr thus acts as a frequerncy-tc-
veltage ccocrverter and prcvided that the pulses are
frequent enough the capacitecr 71 hclds the vcltage level
cf the dicde 70 cutput betweer pulses, and, wereit zcot
fcr the slcw leakage through resistcr 72, wculd gezerate
ar. increasing linear staircase wave form cn the dicce
cuvtput. The circuit values are selected such that tne
dicde 70 cutpu: level is iust begimning tc drcp wheo the
rex: pulse arrives tc recharge tnhe capacitcr 71,
resulting in a substantially level cutput frcm the pulse
gereratcr tc the alarm lcgic circuitry 60 thrcugh :tre
‘rverter 74, which alsc acts as a buffer betweer the
pulse gereratcr 58 and the alarm lcgic circuitry 60,
The alarm lcgic circuitry 60 is shewn Iin simplified ferm
bt Figure 4. In esserce, this cemprises a Schmite
trigger elemert 76 coupled to the juncticr cf the serles
ccabirgticn cf & resistecr 77 and electrclyviic cearacliter
"¢ be:tweer the pcsitive supply rail anc eerth. whe~ the
¥y detector wb receives a signal cf sufficilert
acplitude, arnd the carrier frequecZciy cf thal releived
cizrnal metcnes the cutput fregquency cf the phase loiw
lccp, the megative pulses prcduced by the pulse
geceratcr cutput 7« serve pericdically tc discharge the
capaciter 78, thereby keeping the Imput vcltage tc
Scnmitt trigger elerment 76 lcow. It the evernt of the
received sigrel dissppearing cr the medulation Irecuency
being irccrrect, the output cf the pulse gemnerstor
rerains peceitive fer the large gaps betweern pulses arnd
the capacitor 78 charges progressively over & pericd cf
a number c¢f seccncs urtil the trigger element 706 (ozmges
state tc activete the alarm thrcugh furtner circuisry
(vco shcocwrn ). Tnis delav alsc serves preveni Ccperaticr
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when ¢t
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Ar. alarm svstem CCmpPris
the system being a
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is taken from the

rranged tc generate

itter &rnd
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sigral transmitted by the transmitter fails tc be

detected at the receiver with a sufficient strecrg
wherein the trancemitter is cperable such that the
trapsmitted'signal comprises a carrier signal mcd
by & mcdulatict signzl which is determined or ide
by the carrier sigrnal,

2. AT alé:m svstexr according te claim 1, wherel
receiver has means for gernerating a reference cer
sigral using the received modulation signal as a

refe;énﬁe, and méa:é for comparing the carrier si
with the reference carrier sigéal.

3. AT alarm systerm acccording te claim 1, wherel
receiver hes means for gererating a reference tcu
usitng the receivecd carrier sigrnal &s a refbre:;e)
demcdulater fcr seperating the medulaticn signeal

received cearrier sigral, and rmears for ccmparirg

sepzrated medulaticrn signal with the reference tc
sigral.,

&, 4T alarm systex accecrding to cleim 1 clais 2
clzim 3, wherein the transcitter inclucdes & refer
signal scurce which Is usec for cderntrelling periz
va:iat:oné cf bctn the carrier signa.l anc tne msd
sigrnal.

5. Ar. alsrm system acccrcing tec claim 4, wherel
reference signal scurce e & reference frequezniy

cperable as & freguercy reference It the gernerstl
the carrier signal ané the mcdulaticn signzl.
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13. Ar alarm syster ac.ordivg tc atny preceding claim,
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system accerding tc érny preceding clal

14. An alarm m,
wherein the cransmitter is a radic traunsmitter arraunged
to be worn by & perscn cr carried by a vehicle, aud

10 whereimn the receiver is a radic receiver arranged tc be
cused cn cr it an article carriec bY the perscnh CF

vehicie, the receiver including an &larm device auné¢ being

cperable such that the alarm device is activated shculd
the article be takert from the vicinity cf the said perscs
15 or vehicle.

15. An alarm system comstructed anc arranged

substantially as herein described ard shown in he
drawingss
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