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@ A message broadcasting and/or receiving system.

In a message broadcast and receiving system, a receiver Fie.1
11 allows the reception of 2 message from a master transmit-
ter T7 if, prior to the message, an unmodulated carrier burst,
from the master transmitter T7, is received before an unmod-
ulated carrier burst, of a different frequency, from any of aring 74
of slave transmitters R1 to T6. This defines an area of recep-
tion 4 around the master transmitter. The method is applic-

able to FM broadcasts as well as AM. One carrier burst can be s TN g Tse
fo + 100 kHz and the other fo - 100 kHz where the message is / <
broadcast on a carrier fo with frequency deviation of + 50 kHz. ,/ \\
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A MESSAGE BROADCASTING AND/OR RECEIVING SYSTEM

The present invention relates to a selective message-
broadcasting system.

Selective message broadcasting systems are used to
broadcast interrupting messages, e.g. traffic information messages,
to specific geographical areas, whereby listeners hear only those
messages relevant to the area within which they are situated.

In this specification, the invention is described largely
in relation to a motoring service but the invention would be
applicable to other services, such as selective paging systems or
aircraft or other speech or data communications, where it is
desirable to direct messages to particular areas.

Known selective message-broadcasting systems can either be
frequency—division multiplex systems (FMD), 'in which a number of
messages are broadcast each having a different carrier freguency,
or time division mﬁltiplex systems (TDM), in-which the messages
have a common carrier frequency and are broadcast one at a time.

We have already proposed (in an as ‘yet unpublished
Bfitish Patent Application No 49919/76) to compare the levels of
signals coming from a master station in the area of desired reception
and from one or more inhibiting or slave stations outside the
area. If the ratio of the master level to the or each slave level
is high enough, the receiver will respond to the message: if the
ratio is not high enough, the receiver will not resgond. A
disadvantage of.this sytem is that any obstructions or differences
in the propagation paths, which cause one signal to be atténuated
more than the others, will cause variations in the relative signal
levels, resulting in a displacement of the expected service
are boundary. Although the displacement is negligible when
operating in the low to medium frequency range, this is not the
case when using very high frequencies where propagation effects
will cause large and random variations in the levels of the

received signals.



10

15

20

25

30

35

0033218

-2-

The need to use a system which operates at very high fre-
guencies may occur if an acceptable channel in or near the medium
frequency broadcast band is not available or if sky—wave inter—'
ference at night, possibly —from other transmissions, results in
incorrect operation of the broadcasting system,

The object of the present invention 1s to prov:.de a system

'which is suitable for use, :Lnter alia, at very high frequencles.

According to the present invention .there is prov:.ded a
message broadcastlng and receiving system con:prlslng a network of
transmitters, control means arranged to select a master
transmitter or transmitters to transmit a message signal and to
cause the or each seiected transmitter to preface its message
signal with a master code signal, and to cause one or more other
transmitters of the network to radiate a slaVe code signal which
is distinct from the master code signal, and a fixed or mobile
receimer including a detecting circuit which detects whetherrthe
master code signal is received before or after an -instant '
determined by the receptlon of a slave code s:.gnal and allows. the
receptlon of the message s;Lgnal if, and only if, the master code
signal is received before the said instant. 7 '

Accordlng to. the present 1nvent.10n there is also provrded
a message-broadcasting system comprlsmg a network of transm:.tters*
which, in operation, transmit meSsages in time rdivision multiplex,
a control means arranged to select a:master, transmitter or trans-
mitters to transmit a message signal and tocausethe or each

selected transmltter to preface its message with a master code

~ signal and to cause one or more’ other transmltters of the network

to radlate a slave code signal, wherein the master code signal and

slave code s::.gnal are carrier s:.gnals dlsplaced Dy dl.fferent

. amounts from the carrler frequency of the message signal.

The receiver is “able to determine whether or not it is in
the master service area by recognising Whether',ofr, not the code
signal which it receives first originated from the or a master
transmitter or from the or a slave transmitter. . If the master code
signal, originating from the. nearest master transmitter , is the
first s:Lgnal to be recelved the recelver is lIISlde or on the
boundary of the master service area and will be demuted, i.e. it

will respond to the,message following thef'masterrsignal; "if the
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slave code signal, originating from the nearest slave transmitter,
is the first signal to be received, the receiver is outside the
master service area and will remain muted, i.e. it will not respond
to the message following the master signal. Subsequent arrivals
from more distant transmitters during the period in which the code
signals are evaluated will have no further effect on the receiver.
Such ;:eceivers may be fitted in vehicles or may be at fixed
locations such as in the homes or elsewhere.

The present.invention further provides a message broadcast

receiver comprising a detecting .circuit arranged to detect whether
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& first signal, having a given frequency, isrreceived before

an instant determined by the reception of a second signal, having
a frequency different to that of the first signal, and allows the

reception of a message signal if, and only if, the first slgnal

is received before the said instant. 7 7
After the message signal has been receiveq,fhe receiver is

muted, i.e. it is prevented from receiving further messages.

-Thisrmay be accomplished by using the mastef,tranSmitte:'torflansmit
‘a signal at the freqnenéy'of'fhe slaVeasiQnalsg,after the'message

" signal. .

The invention will be described in‘hore detail, by way of
example, with reference to the acccmpanylng draw1ngs, wherein:-

Figure 1 111ustrates a network- of transmitters 1ndlcat1ng a
master service area of a particular master transmitter when
surrounded by six equally spaced slaves,

Figure 2 is a dlagram show1ng one poss1b1e format of'the‘
transmltted 51gnals,' '

Figure 3 is a bleckrdiagram of a receiver-deco&erg

Figure 4 is a blqckrdiagram of a:masterrcentroller and one
of the transmitters, and o o i, o 7

Figure 5 is a circuit diagram of afbasic decoder shbwih§
voltage and t1m1ng cemparater c1rcu1ts. 7 '

Referring to Figure l, a network,of'transm1tters Tl, T2 etc.,
are arranged on an 1deallzed equllateral trlangular 1attlce.—'A
practical transmitter to transmltter spaclng may be SOkm, although
the lattice will be dlstorted to. aIIOW'for the geographlcal
attributes of + reglen served by the networka

In thls partlcular embed1ment T7 15 selected,as a master '
transmltter and T1 te T6 are selected as slave- transmltters,

defining a master service area 4. The master transm1tter T? trans-

" mits a master signal, one p0581ble format of whlch is shown in

Fig. 2a, consisting of an initial burst of an unmodulated carrier 6

at a frequency fo<-100 kHz. The meSSage signél,B}'folléwing the
initial burst, uses a carrier frequency fo which is frequency
modulated by = 50 kHz. The slave transmitters Tl to T6 (Fig. 1)

fransmit a slave eiﬁnali one possible format eof whieh;is shown in
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Figure 2b, consisting of an initial burst ¢f an unmoduléted carrier
10 at a different frequency, i.e. fe + 100 kHz, to that of the
initial burst eof the master signal 6.

The duration of the master and slave transmissien bursts6 and
10 is made longer than the time taken for a signal to travel between
the master transmitter T7 and the slave transmitters T1 to T6, e.g.,
& transmission burst of 2ms for a master/slave transmitter sepafatien
of 60 km, This prevents erreneous operation of the receiver.

Referring now te Figure 3 a receiver 1ll includes an aerial 12
and V.H.F. crystal contrelled RF stages 14 which receive the
transmitted signals 6, 8 and 10, The eutput from the RF stages 14
is applied to an FM discriminater 16, The discriminator 16 is so
designed that,ren receiving the master transmissien burst 6
(Figure 23),-at a frequency eof fo-100 kHz, it will produce a positive
d.c. veltage shift ef say 1 volt whereas, on receiving the slave
transmission burst 10 (Figure 2b), at a frequency of fo+l00 kHz, it
will produce a negative d.c. v?}tage shift of similar amplitude.

The presence of the message signal 8 at the input te the discrimin-
ator 16 will not cause the discriminater output te vary by more than
say : 0.5 velts.

The output of the FM discriminator 16 divides along twe
separate paths 30 and 36. The path 36 forms the input te a voltage
comparatoer 18 which recognises the 2 1 volt shifts ef the FM '
discriminater 16 but igneres the b 0.5 velt variations cause%';y
the message signal 8.. Referring now to Figure 5 the voltagé
comparater 18 receives an input from the discriminator 16. The
input is applied to one terminal of two comparater amplifiérs 38
and 40, The other terminal ef each comparator amplif$5§'38 and -
Lo is connected to a potentiometer 42 and 4l respectively.
Transistor amplifiers 46 and 48 are connected to the'resﬁective
ocutputs of the comparater amplifiers 38 and LO.

The potentiemeter 42 is se adjusted that the master code
signal fo-100 kHz preduces a logic 1 level on the output 50 of the
transistor amplifier 46, The potentiemeter 44 is so adjusted that
the slave code signal fe+l00 kHz preduces a logic 1 level on the

output 52 of the transister amplifier 48,
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The output 50 is ccnnectedrthraughrqascadedrinvérters 54 and
58 to the D input of a D-type flip-flep 62 in a timing comparater
20, The outputs 50 and Szja:e connected tqratNQR gate 56 vwhese

- output is connected throngh an inverterVGQ to the clock terminal CK

of the flip-flop. : ,

" When a logic 1 level appears fi?st'on the master outéut 50,
the D input gives,tfue ééfly enough for thefflip-flop to set oﬁrthe
rising edge on CK provided by gate 56 and_invertef 60. If the
slave output 52'goesrfrué:first, CK is strobed vhile the D input
is still false and the flip-floprremainsrﬁnésef. 7 |

The Q output of the flip-flop is applied to an audie switch
22 (Fig. 3) and, when the flip-flop is set, the switch completes
the audie path 30 betwéen the;disé:iminatbfrl6 and AF stages 24
connected to a loudspeéker‘32. Thé feceiver is thus demutéd;' The

switch 22 can 81multaneously mute an alternative audie source

'normally feeding the speaker 32.

In an experlmental system it vwas found that the flip-flop 62
set provided that the master code signal was recelved,about S.ps
before the slave code szgnal. ' '

After the message signal 8 (Fig.:-2) has been recelved, the
receiver 11 is muted, i.e, the audie switch 22 is turned eff. Te

do this the,fliﬁ-flop 62 is reset, by bfeadcasting a transmissien

. burst 13 (Fig; 2),:fr9m the master transmitter T7, at the ffe- '

quency of fo+l00 kHz after the message signal 8,7i;e. the frequency
nofmélly'censidered te be that of the siave,transmittersrTl to T6.
The fllp—flep is therefore clecked with the D-lnput false. |

Thus the slave transmitters T1 to T6 prev1de é 51mp1e means
for defining the service area 4 of the master transmitter T6. In
addition, the shape of each sefvice*area‘é-may béjvaried b} '
delaying the switch-on ef the master er slave transmissien bursts
6 and 10. By delaylng the sw1tch~on of master transm1551on burst
6, the boundary will be moved towards the»maStertransmltter, i.e.
the master service area will bg reduped. By delaying the switch-
on of a slave trénsmission Burstflo, fhéiboundary will be moved '
towards the slave trénsm{ssien'in quéstion, thué increasing the

master service area. Thersystem'has thé further advantage that,
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should a particular transmitter fail, the service areas of the
transmitter surrounding it automatically expand and thus tend to
take its place. Furthermore, since the system relies on the fact
that the receiver 11 makes its decision on the first signal te
arrive at its input and ignores subsequent arrivals, multipath
reception at the receiver is unlikely to cause difficulties,

This inventien does not preclude the use of additional codes
by which receivers may distinguish between various types of message.
Additional coded signals may be transmitted either immediately
before er immediately after the start code or could form the start
code signal that could indicate, for example, particular classes of
recipient for whom the message that follows is intended, and/er
whether the message is a repeat of one that has previously been
broadcast, or other features of the message. Such additional
signals would enable receivers to disregard irrelevant messages.

In the present state of the art, it is a relatively straight-
forward matter teo control the code transmissions of the various
transmitters. The transmitter network could be controlled by a
single master contreller or by several interconnected controllers.
However, an example will be given for operating the network of
Figure 1 which uses a single master controller. A master controller
64 (Fig. 4) is able to communicate with all the transmitters in
the network by means of land lines, or the equivalent, but is here
shown linked to only ene of the transmitters. The master contreller
distributes the messages which the different transmitters are to
broadcast, in conjunction with a prefixed digital address code which
selects the transmitter which is to broadcast the message. The
address code is followed by a master transmission burst 6 (Fig. 2),
then the message signal 8 (Fig. 2) itself and finally the second
transmission burst 12 (Fig. 2). 7The controller 64 may be simply a
preset device which emits the digital cedes and messages to a pre-
determined time schedule or it may utilize a computer to determine
the scheduling of transmitters in accordance with requirements.

Each transmitter (Fig. &) includes a control demodulator 66
which demodulates the digital cedes in a manner well known in data

communication. The digital codes are fed to a control decoder 68
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which recognises, from the address code, whether its transmitter is
to radiate the master transmlsslon burst 6 and the message 8y or the
slave transmission burst 10, or to remaln qu;escent.‘

Assuming that frequency modulation is used for the message 8,
the transmitter comprises a drive stage 70 ieedlng RF output stages
72 and an aerial 74,tﬁrough an FM message moéulator 76, an oscillator
77,providing the carrier'frequency fo to therdrive eifcuits 70.

A 100 kHz oscillator 88 and a mixer 85 modulate fo with 100 kHz
to prov1de 51debands fo 1 100 kHz whlch are separately flltered out
by lower and upper sideband band-pass- Illters 8L and 86.

The control decoder768 is used to control various switches as
follews, as commanded by demodulated centrol signals;'rIf.ther
transmitteriﬁ‘UDfranstQSWiteh 78 is clesed."If the transmitter
is selected as master transmitter, a switch 80 is then closed for
2 ms to radiate the masterrcode signal fo-100 kHz. A switch 82 is
then closed to enable the message sent'ovef'the land line to be
appiied to thermbdulater 76. At the conclusion ofrthe message, a
switch 83 is closed for 2 ms to radiate the sla#e:eode signal

fo + 100 kHz, which re-mutes the receivers whiehwere de-muted by

the master code signal.

If the transmltter is selected as a slave, enly the sw1tch 83
is closed for 2 ms te rad1ate the slave code 51gna1.

The correct relatlve t;mlngs can be establlshed by the times at
which commands are sent td,fherdifferent'transmittefs or the decoder
68 can incorporate say monostable circﬁits to establisﬁ,such

relative delays as may- be required.
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CLAIMS

1. A message broadcasting and receiving system comprising a
network of transmitters, control means arranged to select a master
transmitter or transmitters to transmit a message signal and to
cause the or each selected transmitter to preface its message
signal with a master code signal, and to cause -one Or more otﬁer
transmitters of the network to radiate a slave qode signal which is
distinct from the master code signal, and a fixed or mobile
receiver including -a detecting circuit which detects whether the
master code signal is received before or after an instant
determined by the reception of a slave code signal and allows the
reception of the message signal if, and only if, the master code

signal is received before the said instant.

2. A message broadcasting system comprising a network of

transmitters which, in operation, transmit messages in time
divisioﬁ ﬁultiplex; a control means arranged to -select a master
transmitter or transmitters to transmit a message signal and to
cause the or each selected transmitter to preface its message with
a master code signal and to cause one or more other transmitters
of the network to radiate a slave code signal, wherein the master
code signal and slave code signal are carrier signals displaced

by different amounts from the carrier frequency of the message

signal.

3. A system according to claim 2, wherein the said different’
amounts are positive and negative displacements of the same

magnitude.

4. A system according to claim 2 or 3, wherein the code

signals start from their respective transmitters at different

times.
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5. A message broadcast receiver comprising a defecting
circuit arranged to detect whether a first Signal,'haﬁingia given
frequency; is received before an instant determined 5y ihe' ) |
reception of a second signal, haVingra—frequéncy differeht to that
- of the first signal, and allows the reéeption'of,a,message signal
if, and only if, the first signal is receiVedrbefoie the said

instant.

6. A message broadcast xeceiver according to claim 5, for
use with signals such that the'méssage-signéi is a frequencyrr
modulatedrcairier with fiéqueﬁcy,deviations'restrictéd:to a
predetermined range, one of the first and second signalsrisra
carrier signal at a frequency ébove the said range and the other
of the first and second signals is a'carriét:signal'at a frequency
below the said range, wherein the detectipg Eircuitrcomprises an
f.m. discriminator wﬁichrproduces'firsﬁ'and;second voltage levels
in response to the,firsﬁ and éecond'signaIS‘iéspecfively,ranara
timing comparator ﬁhich determineé, from thé'apéearahCe of the
first and second voltage levels, whethe# the,fiist signal is '

received before oi after the said instant. -

R
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