Cl RCU T ARRANGEMENEF FOR PROTECTI NG A CONTROL CHANNEL FROM JAWM NG WAVES I N
A RABDI @ COVMUNI CATI ON SYSTEM This invention relates to a circuit '
arraggement for use in a control station of a radio communication system
ard, *in particular, to a circuit arrangement for™a control stati o ’
of a lhand nobile tel ephone system As will |ater be descri WG
reference to one of several figures of the_QQconpanying drawi ng, a | and
‘Mobi | e tel ephone system generally conpri.ses 'a control station conpri sing,
in turn, an exchange and a plurality of base ‘stations, each : a
services10 - . zone. The base stations are fixedly |ocated at
geograinCaIIy different sites so that the respective service zones nay
cover a *€ervice area. Al ternatively, each of the service zones nay be

"~ geogr-aphi cal ly i ndependent of the others. A plurality of |and nobiles,
nanel y, -aut onobil es may be-present in a service zone 15 of a base
station acconpani ed by the exchange. The autonobiles thus serve as
substations conprised by the | and nobil‘e tel ephone system Sone of the
substations are comuni cable with the other subscribers through the base
gtation under consideration. The - 2 substations are also comuni cabl e

- wWith other substations in another service zone throu%p the control station.

Dependi ng on thec:fpéi‘ﬁ]" ARRANGEME Y i'%ﬂnnﬁ§°'l§§c$?§§éﬁt CONTROL- CHANNEE area. A

plurality of speech.chann n F ' .
-allotted to each%m.%ﬁléf%m% mmn%@@&;“a‘%&ﬁ%a for
selectively calling up autonobiles in the service zones. The paging
chamnel is common to a plurality of the service zones. Therefore, the

whol e of the systemis adversely affected

This-inyention_relates-to a.circuit,arrangement'for
use in a control station of a radio communication system and,
‘in particular,:to a  circuit arrangement for a control station
5. of a land mobile telephone sysfem. .
As will later: be described with reference to one of
séveral.figures of the accdmpanying drawihg. a land mobile telephone
ﬂ - system generally comprises a.controltstatiqn~comprising. ip-turn, |
an exchange and a plurality of bise.stations, each ha&iggbétég?zice'

10 zone. The base stations are fixedly located at geographically

N 2

different sites so that &he:rgspectivefservice"zonesrmay cover

@

a service area. Alternatively, each of the service zones may
be geographically indepen&ent éf the others. A plurality of land
mobiles, namely, automobiles méy be-brésent-in a service zone

15 of a base station accompanied by the excﬁangea The automobiles
thus serve as substations comprised by the land mobile telephone
system. Some of the substations are communicable with the other

subébribers:through the base station under consideration. The



when the paging channel is locally interrupted or suspended by- 10 o
any jamming or -interfering waves. This neans that .occurrence of. janm hg ..
waves should .be nonitored and detected anyway to favorably operate the ~
: con “,system wi t hout any mterruaptlon In order to detect the janmm ng

" wavesy ja conventjonal 15 system has neasured an intensity of
el ec |c field during an idle or unused period, such as at: night or the

ke, Olauh0y LA CIRe LS UehmubicabTe | FIRASSLAL alificadlbl, SOMUSOLIONE! system

to flnd ou enporary janmm ng waves and. to ra y recover 3@ten1from

interruptipibe %Qne through tfhl f° ntro!l.nsémﬁkner DQBQX&@\%' 88 9neC Q {‘(ft?nst yS

the intensity of electr d of a test signal Ts"periodica

during QBeL-taBisH n.taPebéwesgat \ht thd leSvEdesb8BA. COMuUNI cati on shoul d
however, be periodically interrupted intermtt LJ for the purpose of

measuring the figlglurBi PSiokYspeden channels and aleontrdl KHaAnels t he
conventional -systens, no autonobile is conunicable with a base station in

g he sergrealabeledto0eseH 20AEE The) SUHUrBY MMANAEL fdimpRiddy @ S@g 31t is
an object of this invention to provide a circuit arrangenent for use in a

cont r ol chérmidlofloNfsed et Bilied yCOAUNIAR R iadBomalflled) in\itAe eddiviia@Ni Ng waves can
be al ways nonitored w thout 5 interrupti-on of communication. It is
anot her zoigsact Thé ragisg iohaenel ds campnoto de pAucakityi 6f atieasgeriet of the
type described, which is operable even when a contiol channel is suspended
by Jannchpamav@bereiocerdumﬂwhahuanﬁeﬂunawstnmwhsc&dﬂahselyluteaéten1 S

- applicabl e \a)
when the paging channel is locally interrupted or suspended by -
10 .._ any jamming or 1nterfering_anes.

.'This means that occurrence of jamming waves should be
monitored and detected anyway to favOrably-operaterthe*control
system without any interruption.

In order to detect the jamming waves, a conveﬂtiqnal

15 system has measured an intensity of glecfric'field durihg.an idle
or'unuéed period, such as at night or the like, of tﬁe'sysfém;
However, it is impdssible for this cpnventional system to find

out .temporary jamming waves and to rapidly;recover the system . -

s

' from in_terruptfi_on. K

)

20 In another conventional control system, the intensity
: of a test siqaal _
of electric field|is periodically measured.dur1ng operatzon of o “

the system. With this system, communication should, h‘_o._wev.e__r._ |
be periodically interrupted intemitténtly for the ;iurpose of
measuring the field intensity.

25 - ' In both of the conventional systems, no automobile is

communicable with a base station in the service area on occurrence

'_-"—- e o \ona Umed
' - of jammzﬁﬁ_e—sl.d—’)



0. - is for use in a control station of a radio conmmunication system
cagnprising a plurality of substations each of which is comunicable with
thescontrol station through radio channels conprising a control channel and
a plurality of speech channels. The contrpl channel conprises a downg -
up control channel. The down control 15 channel is for suppl
substations with a set of control signals produced in the control station
and conprising first and second control signals amnpng which the second
control signals are for requesting the substations not to answer the second
control ssignals. The fiIlstiscamtdudectiddnahss dnvehtilon’ €614RSVLED é@kﬁ&.fi%d 20
ones of{he substations to produce answer signals with tine intervals left
between the ananedngeimgnglfeor J&e inPa CGVAtirel stB8IGIClori & Fdaf o SAHMER SEMEIH
transmtting the answer signals to the control station fromthe selected"
subst at i ons. - | aystepr, evleeredd parddi neviesOfarl be alwagst menitbPed WidBSEHE | bed
there is provided a circuit 25 arrangenent whi ch conprises defining
means PBor def i kr¥ryraptiome of te@muaicdidbaeen two adj acent answer signals to
produce a gate pulse lasting during a first pre-deternined period when the
4z each time interval idsthés aesherrobjhah afhshis dsverpriedete rprionede peri od and
measuring-means coupl ed to the defining means and the .second control
“channel . for nedAFMERgARNFEEEMRNENST tSheotyre deseridbefli evtichf 14 hoperalslerevengnal s
- tfansmtted through paid up control channels during the first predeterm ned
peri od to det eft®oBcEATEREecipnnel is sugpended hynianpingaveves.n the up control
cgggnel . Fig. schematically shows a plurality.of service zones

enbedi ments of the i nvénfFiTAtif prraneanent deswitichethis inpsntipnei@mmpbiicable
t oget gﬁr with an _arrangenent to which the invention maybe applied with
referéfice to tife FRECHIfpARYR FENEFRSHEELIT OfirR diRdio sompinigetinn Byssen

t el ephone systemtop which this invention is applicable; Fig. 2 shows a
schemati c tﬂ(Mﬁgmaféiﬁqgn?oﬁquaéppb6#}substatlons each of which is communicable

with the-control_statién through radio channels comprising a control

channel and a pluralitj of speech channels. The control channel
comprises a down énd an up contrcl.channel.. The?dbwn,COntrdl
15 B channel is for supplying the substations with a set of control
signals produced in the contrbl station and comprising first and
second control signals among which the second”éontrol signals
\v/ | are for requesting the substationsinot to énswer theléécond'contfol

’

signals. The first control signals are for requesting selected '

I

- 20 ones of the substations to produce answer signals with time intervals

o

_;left between the answer signals. The up control channel is for
successively transmitting the answér signals to the control station
from the selected substations. In a preferred embodiment of the
invention to be described there is provided a circuif

25 arrangement which comprises defining means for defining a
iime intervgl between two adjacent answer signals to

produce a gate pulse lasting during a first .

pre-determined period when the



10, - arrangenment according to a first enbodi nent of this .invention;-
Flg 3, drawn belowFig. 1, is a tinme chart for descrihing operation of.the
ci-rcuit>arrangenent illustrated in Fig. 2; Fig. 4 is a-schematic block

.di ag of a circuit arrangenent apcordlng to a second enbodi nent of this
inveg§§gn and 15 -, Fig. 5, depicted on the right side of

Fig shows a flow chart for describing the operation of an autonobile

COOper akhy e%.& hzﬁdz%vsi riQ.sUh&t AHof 86t Rith edé ﬁ{»&@tp%qdé&xﬁ.liged“ ‘Referring
to Fig. 1, a land nobile tel ephone control . systemto which th|s

inventi géricy aRP!neadlbthgVmkhndRodSBéd ltbeﬁhélhei‘ir'iﬁ{g heins? R8T £
understanding of this invention. The illustrated system conprises M
second, sathdt bbﬂiﬁ-ob.aéﬁarﬁfedt f&na-eaaunh& tRO dntdnengNosl e 2daitslc i S
mwkwe que&wm abeqew t he

, mhlch cover a serV|ce area. The

- sf i rst t&f othgh jédmi ! Z, and 13 are connected to a comﬁxgl
station Incl difg, _ nmmmwmwumagw LeP oo adiitid

the b t-Zon. 6 L

I nstan ' * 84
namel y, aut om)bll"llss l?nchewt' Ly Wﬂc@ miuaal%ttvspﬁghrvauemm 0
‘which is communi cable with.the base stations 11, 12, and 13 .5 ks

t hr oughof #diland ehibe stedenbaries syatem forWiichhtiime ipventkion bé pailicabler

]

speech channels. As control channel s, frow sion is made of . pagr ng and \_}

" access channel s Figs %jshows a @chpmatissbloak diagnameofa (qicout® 'y, t he

" illustrated first, the second, and the-third base stations are provided’
10pith theFRepEerentc RAPARILBR (A FEErta@embediment of [teis]inventienir|,

respectively, and with _
Fig. 3, drawn below Fig. 1, is a time chart for describing

operation of thgfcircuit.arrangemqnt illustrgted'in_Fig. 2;'
Fig. 4 is a schematic block diagram of a circuit arréngemeni
according to a second embodiment of this invention; and
18 Fig. 5, depicted on the right side of Fig. 1, shows
a flow: chart for'describiﬂg-operation of an automdbile'cbdpeféting

with thé_cirguit arrangement illustrated in Fig. 4.

'Referring,to.Fig, l, a lagd;mob;;é;tel;pﬁqnehpontrol :
20 L7 ~system to_which_thié invention is applicable will Seideséribed'

o at'first‘for‘a=betterVUnderétandiﬂg'of_thi8=iﬁéeﬂtioﬁ:' The" illustrated”
gygﬁemicomprises-firsti second, and third basgzstations il. 1z, o
and 13 each of which is'geographically separated from the others.

The first, the second, and the third base stations 11, 12, and
25 13 have first, second, and third service zones 16, 17, and 18,
respectively, which cover a service are?;14ghe fir?t-th?ough'yhird

Lo A

base stations 11, 12, and 13 are connected toZ?n exchangé-'(naf"'

- shown in this figure). A combination of the base stations and



the access channel S-depicted at [err] and [err] kespectivel y. The paging

channel . depicted at PG is comon to all service zones. Atany rate, Ir
of #he pagi ng and. t'he -access channels are- allotted as a control ch l..to
elch. of the base stations 11, 15 18, and 13 in addition to a 3

plurality of speech channels. For brevity of description, it will be
assuned that the autonobiles 19 in question are running in the first

servi ce ‘zone 16them@xckanger ety lopltedmaunbrtitilestationt fie &erﬁtsﬁiaﬁesﬁcahmion.
11. Consideration is, therefore, mainly made on the autonobiles 19 in the
first 26 ~ service Tbenwslb@mbgomyscﬁ scpludldty &l substatiefis] damaly.on

I s al sowosm bl e on any other autonobiles in the-remaining service zones.
Let the aut onphAytesohifesnl® Htypieaklysdenicted zama single aetwobilve) waen! | ed
up fromthe first base station 11. In this case, the paging channel PCis
used as the corffr Shighigneommunpeable with the hasengtationacll.PL2¢ o L8es a
down pagi ng channel directed fromthe base station 11 to the autonobiles 19
and ana%p pagi nﬁ“&ﬂ%ﬁéplﬂl‘?hét‘}f‘%’cﬁ CPBPFisine fandRebichasnels @pdihelygsbity
station 11. The dovvn channel is used to supply the autonobiles 19
WEt h 6 a set°ToPPY g ?’g’:ﬁlanal‘? FPRTRLcchamelse REGMLSIAN 48 madenofhe
.control signals agﬂ ssified into first control signals for requesting

t he aut omobi | eP28 r?ﬁﬁf@é chrnnels siagn il dages deofersrdhedol Mergnal s for
r‘equestl ng the au;é 9 oduce 5 t he answer signals,
as wi || -becone PEF gﬁr{ﬂ t}" et%"'i’%f?‘?ﬁ‘? e fle =prandy "BQQF t&‘hﬁ‘gnel i s
f transmttlggetseatanswer Kelpt ﬁéwé:FeflrStch Est n 11 from each
- _of e aut onobi €S AL Whi ¢ ﬁg gt apse piictteglﬁful d be
not ed fere thats thse agsmesr ,sggn@ s gmessucscesgly e\épgggievle\{ m_}é the first
base station
the access channgls depicted at'Al. A,, and Aa. respectively.
The paging channel depicted at PC is common to all service zones.
. , .
, At any rate, a pair of the paging and the access channels are-
allotted as a control channel to each of the base stations 11, -
15 12, and 13 in addition to a plurality of speech'channels.' For
brevity'of'descripticn, itiwill be assumed that the automobiles
19 in question are running in the first service zone 16 and is
l»/ | N diregtly communicable with the first base station l1. Consideration
is, therefore, mainly made on the automobiles 19 in the first

20 service zone 16 by way of example; Similar consideration is also

)

p0351b1e on any other automobxles 'in the  remaining service zones.
Let the automoblles 19 in the first service zone 11
be selectiyely called up from the first base station 1ll1. 1In this
case, the paging channel PC is used as the control channel. The
25 - paging channel PC comprises a down pagigg channel directed from
the base station 11 to the automobiles 19 and an up paging channel
directed from the automobiies-ls to the base station 11. The -

down paging channel is used to supply the automobiles 19 with



10 11 with time intervals left between the answer signal s.

to selectively call up the autonobiles 19 in the first.service-.zone 16,

pagi ng signals are broadcast as a part of the first contrdl

down pagi ng channel fromthe fgrst base station 11 and also fromthe
second and the third 15 base stations 12 and 13 because sone or al

of the autonobiles 19 nmay nove to the seco_ALéLﬂ/ \ fh

zones. REIRENsY ¥Bntdll BExRAY! Ploduic@RdrS tHE
t he answer signals back To the base statioF

hewsthird service

Wuflf'!!%‘

11 through the up-paging

channel .coptigl is€gnaid Bré f@aassﬂﬁrd $hedFipst WonLssL td1@nalls RRGI NG Ch ﬂn:gl
the control station produces channel assignnent :signals indicative

speech Ghghesding! thd)@uubndtiles ¥y tbhercauteramawes ssikBads thraogpesdieck signal s

i ndi cati ve of

i nformati on necessary to confirmation of connection of the

aut onpbicbatrdl st gndlae £oi Ireiqubsisings thé isntoddbiledhEo mb@ntelpraaségnment and
the | oop check signals are delivered to the autonobiles 25 . 19

g hr ough thiacarthwen giapialg, cisambtl becdive alearrassithealescsiptinilipestdedan t he
aut onobi l es -19 in response to the channel assignnent and the |oop check
si gnal s The Upipagine chhameiclisafyi gueeswmsigsly-ttrensmidiriogcttie ansmgsl s serve as
the second control signals. - 7 * Let @ @aM o¥pyiginate with one of the
aut onobislignaljjo to| the Fisst dese stasiomtld € T8 tomobiies Beeat i fi cati on
code signals indicative of identification nbers for specifying called

subscri Which thimeanawerssignedarare prodused.t dt sherid betieteddbens fi cati on code
5 signal s and henc 4&;44ﬁ§m: ol channel, in_the . case of cal

or i gi nathah theoanswer 8igneds

| brdihgnhfizay base sdation operati ons

._are carried out by the use of the access channel ,. it may be understood
10 hr oughéht"itq'?etymtiaﬁ?r‘éaﬁécﬁﬁtcéﬂ“tﬂ?"t kae at“ﬁl&"’ﬁc’c?séél'it‘hanneI conpri ses

Ip-order to selectlvely call up the automobxles 19 in

| n order

:si gnal s through

ealidOhlyLes 19 return

20

W/

15

20

25

the first service zone 186, pagihé'signals are broadcast as a part
of the first control signals through the down'pgéing-chénnel'fromf
the first base station 11 and also from the second'ahd.the:thibd

baselstafions 12 and 13 because some or all of the automobiles

19 may move to the second and/or'thefthird-sérviCeVzones. Resppﬂsive~

to the paging signals, the called automobiles 19 return the answer
signaIS'back-tb the base station'll through4the'up paging channel. .

Supplied with the answer sxgnals through the up paging channel,

. eonkeel stakign
thm produces channel assignment signals indicative

of speech channels to be  utilized by the automobiles 19 arid
conticmakion <
31gnals lndlcative of lnformation necessary

automobiles 19 to the first base station 11. The channel assignment

' cheek . . _ . .
and the " signals are delivered to the automobiles

19 throughfthe down paging channel. No answer signal is produced 

from -the automobiles 19 in response to the channel assignmént

25;9 d\&bk b ; y
and théT§§HEﬁEEEﬁEE£-signals. Thus, the channel assignment and

Woep chack ~
theieﬁii&noonentasingals-serve as the second control signals.




an up access channel and a down access channel, |ike the paging 10
channel. It is to be noted here that the control channel including
p%grng channel and‘the access channel is conmon to a plurality of t

onmobil es 19. Therefore; the whole systemis adversely affected by
interruption of the control channel, as pointed out 15 in the
preanbl e of the instant specification. Referring to Fig. 2, a circuit
arrangenment according t qet &idall eripadat@niithiodbs thenaatonubiles used in a
control station conprising three of the base stations 11, 12, and 13 and a
si ngl e exchangel®khislduadel,gthe auesmidilés t]]gepb&ﬁﬁeslwéﬂﬁilﬂScéﬁh,onl&deaBﬂgr?&.s
13 conpydbes a pagi ng channel, transnmitter 22 and a pagi ng channel receiver
23, both of whiidiaaeiwoopl mbdtmfi&:ftipagimgersmnqbedieyiﬁg tal Léd etlbséritegs.
1. More particularly, the transmtter 22 and the receiver 23 are operable
i n the down padlhegactesmehamed isaised padiragsmuitathel idenbificaitionlopde
together with a dupl exer 25 26 and an antenna 27. The pagi ng
channel 5r ecei vesighdls andr heare as| the cemtriodocharimednin ftbe: tpisn/pdlq:q;j.laobigmdamon
vol t age dependent on an intensity of electric field in the up paging
channel . The | ifriomethe @uomptdideadld.n &lthoygh vaninus aootpohiogkratiegsency

anplifier 8 or an internediate frequency anplifier (not shown) in the
recei ver 23. Trarecrtautiied ent Mgt nsecefiihpstaregs\channgl e ity oy diec ynderstood
oscillator 29 in each of the first t hrough third base stations 5 11

t hrough 13. THéwpugheuy &he rlé'ﬁ*u'%y‘ipe%’eﬁﬂclaﬁ%% thet the gegamscrchenned cemprises
liijmiter included in the control channel receiver 23 in order to produce a
varabl e si gnal@WRPhagAess hanpel Afcd dewni agfess channel, like the paging

10 channel.
-qf“”“: A _ It is to be noted here that tﬁe control channel including
| the paging-channel and the~access,chann§l_ié common tO'a:plurality
éf the automobiles 19. Therefore, the whole system'iﬁgadversely
affected by intérruption of the control channel, as-pointed'out':
15 _ in the preamble of the instant:spécifibation.
Referring to Fig. 2, a circuit arrangement according
to a first embodiment of ithis ivnention'is used-in-a control station
_ ; 3 comprising three of the base stations 11, 12, and 13'§nd.a single
exchange 21. 1In Eig.i&, each of the base stations 11,12, and
- 20 13 comprises a paging channel transmitter 22 and a paging channel
receiver 23, both of which are-coupled to the paging channel PC
illustrated in Fig. 1. More particularly, the transmitter 22
and the receiver 23 are operable in the down paging channel and:
the up paging channel, respectively, together with a duplexer
25 26 and an antenna 27. The paging channel receiver 23 comprises:
a limiter (not shown)- for providing a limiter voltage dependent
on an intensity of electric field in the up paging channel. The

limiter is connected in a usual manner to a high frequency amplifier:



10

with the limter voltage The variable signal VRis therefore variable in
perrods .10 The exchange 21 further conprises-a first

o]0 31 for the respective base stations, such as 11 and:12, and a
‘portion 32 common thereto. gEach of the first portions 31 conprises a

por t i
sec

gate circuit 33 for gating the variable signal VRin a nmanner to be
descri bed 15 : | ater, a counter 34 for counting, a variable nunber. of

peri OdSonatr{]tiﬁté/ﬁJehi‘QJ;@ el r@ B2 14 t(nfowsm rrdu? GpaLateL 36 for

conparing

e count with a

in turn, speech path equi pnent and common control .equi pnent both of

are' wel | known ifhet BErile &hnBOhertCRbIYSSes! £ RLTA
unit 41, the secoﬁd portion 322conpr|s@i aeflnf%% c%%??ﬁ%ﬁ%%gﬁz for

drence val ue gi ven a reference circuit 37.
The secgqgpd portion 32 conp,rises an exchange - unit 41 20 -~ conpri si ng,

ich

exchange

p_VOdUC[éﬂ:inSQ&_UQQCEn Qfachi 6F P rwes tHMugh enidecHsie gThReshe?r der, a down
signal ‘controller 43 for controlling the tfirst and the second control

5Si gnal s11 Rhaéegd d30CErHa rhr fable OfF eyiiehdy %eedlxarwrsmd eokdi td@Wn pagi ng
channel, and a tinmer 44 operable in a manner to be described |later.

Furt herto aheUpinditgnaincladéd Anl ehe 4ontroX ehantdlcdebeivarenstfie respect ive
pagi ng 9 channel receivers 23 and the exchange unit 41 so as to control

Referrrng to Fig. 2 again and Fig. 3 anew,

ordebeta avduces iagrarmableppignall Vi havgihg tsh Ereéquvncyagariabtéannel .

t he exchange unit 41 produces

t he fi reitthatie tilieiser onlitagmt r The: snagtnbls StgpEICVRAiS thereforeat AA [err],
.. and BB, [err], ..., respectively) in a usual manner. The down srgnaIL,}
cont rol?ae'ﬂah-Be donbemiiodst he first and ' o : ' '

15 .

The exchange 21 further comprises a. first portion 31
for the respective base stations, such as 11 and 12, and a second
portion 32 éommon - thereto. | |

‘Each of the first portions 31 comprises a gate circuit
33 for gating the variable signal VR in a manner to be described
later, a counter 34 for counting a variable number of periods |
of the variable signal VR in unit time,-and a comparator 36 for
comparing the count wi;h-a.reference:vaiue"given_by a3feferenee-
circuit 37. |

The second portion 32 comprises an exchange-.unit 41
comprising, in turn, speech path equipment and common control
equipmenttboth'Of“Whichnareiweilnknbwﬁ'in'thé“aiﬁfénainéﬁfdeﬁiétea.
In addixion.to-thggexcﬁange= unit 41, the-secqnd“portign.sz'cpnnrises

a timing controller 42 for producing a sequence of timing pulses

TM in a predetermined order, a down signal controller 43 for cbntrolling.

the first and the second control signals in accordahCe*with a
program to send the same to the down paging channel, and a timer
44 operable in a manner to be described later. Further, an'up

signal controller 46 is connected between the respective paging



the second control signals to forma down control signal sequence DWin
which the first and the second control signals are included in an ord

det @i ned by the progranl 10 The down control S|gd§§§
-séﬁuehce DWis supplied fromthe down si ggal controller 43 under cont of
thé timng controller 42 in"a manner shown in Fig. 3. Mre specifically, .

t he down control signal sequence DWi ncl udes at | east one of the-second
control signal schinel, rédeivers 23 and thet&idhangs UngtWEERo! ¥9 R0LakGiy1 ones
of the first control signals [err]..... Responsi ve to the down contr ol

si gnal sequencetid\anbier tizrdlEDislfsl iREOthivRght tHeOdGin tplagm% dhaghdé, channel ,
an up cqpfrol signal sequence (depicted at ‘UP) including the answer signals
20 depi cted at [ @efbrring to Figt Zhagalia & FEgo0l3 enéwd thBadxchiRgd i I St
control signals AAl,, M2, ... request the autonobiles 19 to produce the
answer si gnal s yrgitr p1 nr.oduat_ml thhafinsitearsk ¢hadseront rainteo ndighal £ r(depicted
request the autonobiles not to produce the answer signals. Accordingly, the
answer 8ignal s gteAA], @?. -++i and BB, arBBpr educa¥spectsynty) dni amsvallh t he '
respectlve first contr signals [err], . . As shown in Fig. 3, quiescent
peri ods of si grkgnseny e Thefdowsesignad vatl‘&éjla!:éﬁ contolefthehFicsseod si gnal s
[err], ...  and are called tine intervals. Each of the tine 10 i.nterval s
are sel ected scthengecand fantaglasignals ofry&erm Hadown fdongroled goakaennence

period T as w |l later be described. Briefl a each tine interval is-
“intentionally Poducthichithe fdrsh aaagvfm seem#\qﬁevtmi Bignals are igrludad

timng controller 42, as wll beco
\ in an order determ;ned by the program.

10 | : The:down control 51gna1 sequence DW is supplied from
the down signal controller 43 under contrdl of the timing controller
42 in a manner shown in Fig. 3. | |
More specifically, the down control signal sequence
DW includes at least one of the second control signals-BBi. 382;
15 E .+. interposed between two adjacent ones of the first control
signals-AAl, AAZ( see o |
Responsive to the down control signal sequence DW, the
Yoo automobileslproduce,'through the'up-paging.channei, an up control
signal sequence (depicted at UP) including the answer signals

- 20 depicted at RP,, RP It should be: recollected that the

2’ . e L ]
~ first’ control signals AAl, AAZ? .o« request the automobiles 19

to produce the answer'signals;RPl,'RPz; .«+ and that thé second
control signals BBl’ BBZ' .« request the automobiles not to produce
the answer signals. Accordingly, the answer signals RPl. RPZ’

| 25 ... are produced in synchronism with the respective first control

signals AA .+ As shown in Fig. 3, quiescent periods

1° AAZ, .o

of signals are left between two adjacent ones of the answer signals

RP., RP

2!

1’ .. and are called time intervals. Each of the time



5 clear as the description prdceeds. Each of the answer. si gnal s

[err]P ... is received by the base stations a delay period T. after
“extinggt.en of the d correspondi ng answer signal and lasts during a
presc@‘)‘ed period [err] follow ngathe delay period T The total -period
defined by 10 the delay pertod Td and the prescribed period T Ts

called a second * predeterm ned period.. Accordingly, it may be said that

-each of jhBerAsVEfe HelBtet b8 EHRAACHY O Whbal Rrl DSnghh- e rm ned
" period. Inasnmuch 'a% got-h of the del ay p\glrli od [rerr]g%gﬁgﬂﬁé& grgzggs%ri bed

period pebddteradiled PePidy iTOUSS Yuide! B4EENEE dd&cl-ilﬁ‘éd-.fseéiliﬁ‘i rea, the 15
second predeterni ned peri o® nay be invariable despite thedi st ance3™pgt ween
the baseash aim@Nsnteidal s AHEEHE1BhAETSY prbBdedl 5 StreC Lp PUBIhgNCES, the
timng controller 42 supplies the timer 44 w th-&d reset” pul Se- RE during
recept i ehamfel” UP byeanb wie bhetin TIMIngs cgRtrdl1BP142,RBS, will beddmeshown in -
Fig.3. 20 The reset pul se RE disappears in synchronismwth
Sext i nct cbearofasetiod dessriptish graceeddSuppl y 'of such a reset pulse RE is
possi bl e by nonitoring the second predeterm ned period foll owi ng each of
t he down pagi ng ﬁcgnafstheReswrsBﬁgnql_a"BhP. R®get. puliserddeivedie tiner 44 is °
rel eased. 25 to produce a gate pulse | asting during the first
pr edet ebynithedbase isgdtions Bndelay périadt Tatafiteri extinction afgehent, each tine
~interval between two adjacent ones of the dnswer signals is determ ned
i.n advaperresponding pusver sbgnalhend ciasthdurting. 4 iprescpitedeperindned peri od
Jerr] In addition, the timng controller 42 nonitors each -
Tb following the delay period T,. The total period defined by

ES
|

d
10 the delay.peribd T_d and the prescribed period Tb is cé1led a second
predetermined period. Accordingly, it may be said that each of
the answer signals is received within the second predetermined

*

period. Inasmuch as both of the delay period T, and the prescribed
. period Tb_Canlbe préviously determined in theaseréice-aréa,.thb
15 ©  second predeterminéd period may be invariable déspite-the-distance
between th; base stations and the-autbmobiles;
Under these circumstances, the timing controller 42
supplies the timer 44 with a reset pulse RE during reception of ' A
._each of-the;answer-signaLS;RPI,_RPZ. «eey as shown in Fig. 3.
2§_ - The reset pulse RE disappears in synchronism_iith'extinction-of'
o each answer signal. Supply of such a reset bnlée*ﬁEﬁis*bbéﬁibie“' +
by mqn;toring theﬂsecond_predetermineg pericd folldwing'éach_of" |
" the down paging sighals.
Responsive to the reset pulse RE, the timer 44 is released
25 to produce a gate pulse GP lasting duriﬁg the first predetermined.l
" period Ta'
.In the illustrated c¢ircuit arrangement, each time interval

between.two adjacent ones of the answer signals is determined -



of the answer si-gnals. As a result, it nmay be said that the timng
controller 42 serves to specify or ‘define each time interval. 5
Thus, a. conblnatlon of. the timng controller 42 and the timer 43 is EBf;
oﬁ@rable to define each time interval andjfo produce the gate- pul se™GP
when each tinme interval is not shorter than the first predeterm ned period
[err]. Further referring to Fig. 2, the- gate circuit 33 is 10

‘supplied with thg mrasc@taosehgi?&ow%&pmeﬁuemgtﬁbqﬁseﬁéﬁst%ﬁ%

gate pulse G°, nanely, first predeterm ned period [err erves as
upit time. As apeerdd ..t e eedi%ich| Gkt tﬁﬁnﬁaé&&r@!ﬂiétngzt f6hiftofs leach
predete& i ned peri od [&rr], the variable signal VR having a variabl e nunber
of peri dds. Thefcumnaﬁwﬂssgmbs Az aVPdsudlg| Citlay be said WHARM tkd tRRIASUS
during the first predeterm ned period to produce a count signal
representative edntrotbemid2 sélemotsispecify tpedefinat eadrtihe AntetVel . .
reference signal supplied fromthe reference circuit 37, the conparator- 36
produces an al a'mssi gnadmbAhatimar ef cttieatimimgotoronolléxi2cand themvimeg Waves
when the count exceeds the reference 20 value. The alarm signal AL
is sent from t h48 denpeersbde 86 defindeackdtimrmginternal ahdl. td\produte dihed

- above, a conbination of the counter- 34, the conparator 36, and the

~reference- circgate BilsxiGiechanoeagindine interval dasnety sbbrtdre than cthiei el d
dearing the first predeterm ned 25 period T to deteéect occurrence of
the jamm ng wavbigstapredeserninedcpeniont Tor rangenent nmeasures the intensity *
of  efectric field on production of each down pagi ng signal to detect

vvh‘et»her or not the Jannfﬁgﬂvﬁ\/&f?ﬂf‘éngﬂé%@ﬁl' |3"r fthe gakgi eirouit 38 is
10 supplied with the gate pulse GP to be opened during the presence

of the gate pulse GP, namely, first predetermined'period-?a which .
servés~asfunit time. As a result, the gate-cifcui§;33 gatés,during._
.the:first predetermined period T_,.the-variable;fignal_vn.hawing”
a variable number of periods. The~couhter-54 counts-the Qariable
15 . number of periods. dur1ng the first predetermined perxod to produce
- a count signal representative of a_cognt. Responsive . to the count-
signal and the referencq-sighai supplied from the reference circuit
B | - 37, the comparator- 36 produces an alarm signal AL representative |
~ of occurrence of jamming waves when the count exceeds the reference
- 20 value. The alarm signal AL is sent from the comparator 36 to
the exchange unit 4l.
. .-'Ag mentioned"above3 é.combination of the counter 34,
the comparator 36, and the-reference-circuit 37 serves tc.measure
the intensify of electric field during.the-firsf predetermined
25. | . pericd Té to detect occurrence of the jamming_waves..
| Thus, the circuit arrangement measures the intensity
- of electric field on production of each down paging signal to

.detect whether or not the jamming waves are present in the paging



channel Timely or-rapid procedure for restoration of the systemis

pos e on occurrence of the jamm ng waves and enabl es the systemto.be
pre #_d fromany confusion resulting froma long-terminterruption of the
cont *thannel .. 5 . An additional control signal nay be
transmtted fromthe base stations 11 through 13 to the autonobiles 19°to

forcibly stop each answer'signal [err], ... . The additional control signal

1y be S@ahndir Ouehles] LPSarCplcdfife (Y Nl @Rl dP 68 SyghANNC! 5 and

serves to provide ea Rerval not s orter N the first

predet eryy ?S‘&:J%%' & 3&%%‘;:6%! el fannlifly Whved &hd Ehh 1@4 'ipgoement

according to a secon odiment of This rnvention is use in

“conbi natgdygBenVitoNné Nrevbhted trrah A0SR 1bh | Aeahili 81 i €ge to
'Fi gs. Zggnd 3. In |§. 4, thg fi rgt base station g%dgly\%ﬁr,]feh |1§I‘§ep| cted 15

merely figeemhb,glafytgg donltyst lekbhAer. The exchange 21 is represented by
an exchange unit 41 and a first portion 31 both of which are sinilar to

g hose i1l ustrateghiddditfonad. coitrddysiphall gy BeObshrdeni tt&f frbe being that
t he exchange unit 41 produces a detection signal DT in response to the

al ar m sitgeasblstatiohs eIl fthesagh@32€b the automOBPRdsANY tS3&orkibssirated in -~
Fig. 2. As described wwth reference to Fig. 1, consideration is made of

three oétb@&a&pe@@@eehmusmler a?zan.d .[ er mMheaadditienar cdngrehannel A in
~addition to the paging channel™ PC.= Each of the speech channels [err] and
[err] cemgndlsmay dbedsent ditctoagh 25 ther one of) thpepaginghand ethefl ascdssansm tting
~and receiving speech signals representative of speeches to and fromthe \.)
. subst at cbarmeds and- eephed do, pradgdecedcheltyme interval not shorter
10, than the first predetermined period Ta.
Refebring to Fig. 4, a circuit arrangement accofding

to a second embodiment of this invention is for use in combination
with the circuit arrangement illustrated with refererce to Figs.
-2 and 3.. In Fig. 4, the first base station 11 alone is depicted
| 15 _-.merely for simplicity of illustration. The exchange 21 is rebresentéd
by an exchahge'unit-4l'andie firstepdrtion-Sl both of which are
similar to- those illustrated in Fig. 2. It may be understood

for the tlme being that the exchange unit 41 produces a detection N
signal DT in response to the: -alarm signal AL supplied from the
20 ;_ comparator 36 illustrated in Fig. 2.

As described with réferenée'tb Fig: Y, cbnéid@?étibn; ' ' -

:1s made of three of the speech chanmnels S,, 32, end_sa and the

access channel-Al in addition to the paging channel PC, Each
: of the speech channels Sl.-Sz,_and S3 comprises a down and an
25 up speech channel for franSmitfing gnd receiving speech éigﬁals -

representative of speeches to'and from the substations or automobiles,

respectively.



13 * ' ] - As is the case with the systemillustrated in
Fig. 2, the-first base station 11 conprises a paging channel transmtter *
22, & pagi hg channel receiver 23, a duplexer- 26, and an antenna 27. giﬁq E
p@di.ng channel transmitter 22 is for tran¥¥itting the 5 first and .. .
tiTe seeond control signals AA and BB (suffixes omitted) to the autondbiles -
19 -t hrough the down pagi ng channel. The pagi ng channel -receiver. 23 is for
recei ving the answer sigialls tie cpeemwifh tha ewsten dilustretieh irh®igp Hagi ng
channel . For conveni ence of description, the paging channel transmtter and
recei ver.22 10 the firsfhasesstgationpll camprises 2inaging ichaonel ttemnsmiktarf i r st

recei ve:g\‘h‘_ere-i nafter. Furthernore, the first base station 11 conprises
three ofS second?fr &nSfgtngrlannel seceiyan 23 pofunleser @6yt andy anhantsmeech
h. t he down speech channels [err] 15

"o 59, 1 esals TBRIRAEIAR FhoHACh ANYELHAR Toda: fo Sremmnis i Bess | or
T O S B R o B B
ceas ohanel i W SFoRBRLIAIS it Jire aowm Daginis,Ahamist.q The peging
eanont ve 1 areRREL SlecBivd? Ao L BRS AT The' Saner 3wt P 28R ven
LTt o oo ubolfont 68D Rbbugh RS o Bhgiienginel ' A cBfyarioghe S

cond’ swi t chi ng GG . Jhathhei ive Lo the detectiog,signal
DThe 11 1ot o L ehpeLe, e shelfg VhanREt MIBhAR Slr! Sy E0EiarPeC 000
and a. g@l ect ed eﬁaﬁ_ezé?wiq& B&)Ra2 2P0 £1 £ AN 2hAdnA kB nliNE B4+ ORucdsbkEW S€,

t he second swi tching
' hereinafter.

Furthermore, the first base station 11 comprises thréé'
of second transmitters 51, 52, and'53-for:transmittihg'the speech
signals to the automobiles through the: down speech: channels S, ,

15:' 82, and 53, respectively, and three of second receivers 56, 57,
and 58 for receiving the speech signals from the automobiles through
the up speech'channeIS'designated by.similar symbols Si, Sé, and .
i B 83, respectively. Incidentally, a down-accgss channel or third-
transmitter 61 and an up access channel'ar third receiver 62 are o

- ransmdee Mulkiplecer > .
20 shown in Fig. 4.\\Z1§§§Eﬁiéizer-64 is interposed between the duplexer

26 and the respective transmitters 22, 51-53, and 61 while a distributor

‘65, between the duplexer 26 and the respective réceivers.zs,.ss—sa,
and 62.
Now, the circuit arrangement comprises a first switching
- 25 circﬁit 66 and a second switching circuit 67, both'being responsive
to the detection'signal DT. The first switching circuit 66 is
. coupled to the first transmitter 22 and a selected one 53 of the

second transmitters 51 through 53. Likewise, the second switching



circuit 67 is coupfed to the first receiver 23 and a sel ected one 58 of the

second receivers corresponding to the selected transmtter 53. . In Fig
4.t h.I ected transmtter 53'4and t he sel ected receiver 58 5 are
operdBt¥ in a selected one S of the speech channels 3 and are, therefore,

Ut

related to each other in operation. During absence of the detection signal

‘DT, the {Ii,éégﬁggghgggggfgﬂr@igo £apnect sr%?gi%ggﬂstﬁagglhdt t;e sel ected

transmfters t he exchange unit rough a pagi ng
channelseleptied| pne 38 afd thespeind eeeel veuspavrirepporglingspect i vel vy,
while the @ﬁgbgglgg@gghQ@gdgﬁyggérEggpon2§0f§gtng.ghgst and the sel ected
receivers 23 and 58 to the exchange unit - through a.pagin channebg?nput
line 73@ehechedpbeansmd tter Sk thethe npetertad V&Fellé@ﬁ‘eé% vely.
Responsiye bpethBrdetiachi @riscprdl e $heofi tBb sPebehi RBaginLlE t 66 is
sw tched to connect the selected transfritter. 53 to the exchange unit 41
t hr ougPHRAgERY’ chBRABE °58r pdi® 1A HRE 71° vi 2 H ¢ RERPTr 4P PPEFETOPer ,

di sconnected fromthe exchange ,2 unit. 41, whil e second switching
circuit 67 is ?ﬁﬁ??aﬁ§8ﬁ§Ff_§ﬁﬁtéﬁ%dj?%e% hﬂ%c?lﬁﬂgisékécﬁgﬁ recei ver 58
to the £xchtingeitinhtingl ctilmcauigh Gthes garg aigs chiaenéirstpand ithe 73 with the
first regplyela?g-dhsfonaecied:d oM ¢

pagi ng nnel output line 7T and the pagi ng-channel input l'ine 73

EXCPR09E . tbh el uni4S 43 result, the

10 are corflocewghta pheinel chaoad el asinut ckimg Ahdandca spees® respectively.

20

25

30

The firgladd8Dsohthb8E 22ndn¢ 2 Neddgedt 1 0EE) Y Bin2BeatRebAbl ontp! at ed from

. switching circuit_67-connectsV£he first and the | ' -
.selected receivers 23 and 58 to the exchange unit 41

Jthfdugh'a paging channel input line 73 and a speech’
channel input line 74, respectively. Responsive to the
detection signal DT, the first Switching circuit 66 is

'_switched to connect the. selected transmitter 53 to the

_ exchange.unit 41 through pagiﬁg channel output line 71
with the first transmitter diéconnected from the exchange
unit 41, while the second switching circuit 67 is
simultaneously switched to connect the selected receiver
58 to the exchangé unit 41 through the paging channel

input -line 73 with the first receiver 23 disconnected

from the exchange unit 41. As a result, the paging ' J

channel output line 71 and the paging channel input
liné.73“éré connected to the-selected'transmitter 53
and. receiver 58, respectively. The first transmitter
22:and the-first,receiver 23 are both isolated from
the éxchange unit 41, |

Therefore, the first and the second control
signals are transmitted from the selected transmitter
53.to.the automobiles through the séiected down speech
channel 83. On the other hand, thc.answer-signais-are
received by the selected receiver 58 through the

selected up speech channel Sy

This shows that the selected

{»n

»r



t he exchange unit 41. 30 Therefore, the first and the second
control ,signals are transmtted fromthe selected transmtter 53 to the
angrﬂobilés through the sel ected down speech channel S3. On the oth

hand, the answer signals are received by gfe sel ected receiver 58 through

t he sel-ected up speech channel S This shows that the sel ected 15 speech
channel [err] is used as a new paging channel. Referring to Fig. 5,
description w | lspeechratianafl Spersiused aaf aateh pagingrehanmelf,or . use in
conbination with the Iand nobile tel ephone systemillustrated with
reference-to Fig. 4. | rReflencing to Fig. SasddskeeiptignneilihdennddePof i speration
swi-tcheddio the third speech channel [err] as described in conjunction with
Fig. 4, each aupfnesuhl autrimobile Searude fiorcdrbdnationdwitleahle Ddtanmebils new y
used as a paging 3 channel. Accordingly, search operation for the third
speech channel t&lephone sysgem]illubtrdfednwith pefioence bed Fliigr ef.nalhesmuchlt i s
to be nentioned here that a paging channel, as a rule, broadcasts access '
channel S( abbr evhaitthe pagimgHrhanpedr PRitiisopwitiched ¥ao|the cthird speegbcetsmnebannel
and which is indicative of a directory nunber, namely, a code of the-
aecess channel .S45 as described in conjupgEigfhaish Fig.i 4, saghtautoppbila showid
out: usual procédure necessarg I n each autonobile, as shown by a first stage
SG The first st3gpEchefen thesthigd) speeghpshanned Sy dewln ysed s B paginghi ch t he
AEH i nformati oncl_ilarl]mte?e pagi ng channel is nonitored a prescribed

__K_)‘ | Accordingly, search operation for the third speech channel
10 S, will be mainly described hereinﬁfter. It is to be mentioned
here that a paging channel, as a rule, broadcasts access channel
(abbreviated to ACH) information which relates to an-accesslchannel
and which is indicatdve of a directory number, namely, a code
_of’the-access channel.
15 ” The operation is started by carrying out usual procedure
necessary iq each autoﬁobile, as shown by a first stage SGi.
in which |

The first stage SG, is followed by a second stage SG

1 2
the ACH information in the paging channel is monitored a prescribed

period. If the ACH information lasts the prescribed period.'the;-

- 20 first stage SG, is carried out again after the second stagerssz.

1
Otherwise, a third stage SG

3 follows the second stage'SGé to search
for a new paging'channel. ﬁamely. third speech channel 83. .The“
third stage SGB is carried out by scanning one of the channels.

In order to search for the third speech channel Sa. it is monitored

28 - | whether or not ACH information is received during a period of,
for example, 60 seconds through the channel in question, as shown
by a fogrth stage SGA' Wﬁen the reception is unsuccessfui. operation

-is returned back to the thi}d stage SG3- Otherwise, the channel



.period. If the ACH information lasts the prescribed period, the '20
first stage SG is carried out again after the second stage [err].
-Qt her e, athird stage [err] follows the second stage [err] to search for

a new fi'ng channel, nanely, thirnd speech channel [err] . - The third stage
SG3 is carried out by scanni ng oné of the channels. In order to search™for
" . the third speech channel [err], it is nonitored 25 : whet her or not

ACH i nf QR Peb3odPO8) Ko AL | Hne Pl i) Qles¥ion] iy $KBPRLG a0, Seconds

t hrough 't ann n-questi on, err] Vhen the
recept ssf €, 0. S t third st
- SG3. P ICIqu%gﬁmés%EH% chglrlmm\(ig é% ch%n tlhg ‘lé{{"{g%g %a %octtqﬁﬁe l:han j | n
questi OfniAS HAUA dhdnfel sl ! s %ﬁeir?‘(g_&ch mor..tabﬁétaggs rﬁ@ﬁo%hfg number or

code of the third speech cRannel [err] is kept in each auto as a new
" pagi ng Qha,rimgl 5 - Thereafter, the third speech channel
[err] is used as the nem/paglngchannel I n each aut onobil e running within

‘g he first servicpher@aetdss, khe Ugiirat skech Eidhned s Wikhuddie asyeiem -
illustrated in Fig. 4, it is possible to avoid aQroubIe resulting from

i Nt er I Upkek Qiagahg! dRNAYI T eabinHMEbmoblide runningbyi BHin! the1F1rEe pagi ng
channel to one of the speech channels. Therefore,. any degradation of
servi cesesvizeozotd (16 illusteated aphbige aontrol system Wiile this invention
- has thus far been described in conjunction with a few enbodi nents thereof,
it is readily poégihbkhe Hystem illustratedobe Rilghl4odti bs tdomsible to practice
- this invention in various manners. For exanple, the substations may not bQ‘)
' autcnnobpbegyoid a trouble resulting from interruption of the~paging channel.
10 " by shiftlng the paging channel to one of the speech channels.
Therefore, any degradation of service is avoidable in the telephone
~econtrol system."
While this: invention has thus far been described in
conjunction with a few embodiments théreof; it is-readily-possible
15-' - fb: those skilled in the art to practice:this invention in-variops
manners. For example; the-SubétAtiens‘may'not'bé'Autdmbbileéu
but ships or fixed subscribers. The Jamming waves may be monitored
.and measured in the dccess chanhei,~instea¢ of the paging channel. N

In Figs. 2 and 3, each time interval between two adjacent ones

20 . o:.thé-ah5wer signéls may be directly monitored in each base station

i

' -to-meaSureﬂthe“firstzp?éﬂétéfhihéa:périod'T;.



but ships or fixed subscribers. The Jammi ng waves may be nonitored and
measured in the access channel, instead of the paging channel. In Figs.. 2
and 3, each tine interval between two adjacent ones 20 of tQEég?3wer
signats may be directly nonitored in eaclf base station to neasure the ¥irst
predeterm ned period [err]. 17 CLAI M5 1 A circuit arrangenent for use
in acontrol station of a radio conmmunication systemconprising a plurality
~of substations each of which is conmmunicable with said control station
t hrough radi o channel s conprising a control channel and a plurality of 5
speech channel s, said control channel 6BA3S sing a down and an up control
channel ,{>gai d down control channel being for supplying said substations
with a set of control sjgnal 8 RQYUEEdnkBn&Rl Bof UXel §h Skaht U1 308tion -
conprising first and second control signals anong which said second control
signals are fobrre£quashi dneAichtibn system &ipsi&ddg0aSpNAh1L €y RIFOTLEEaRNSHET
signals, said first control signals being for requesting selected ones of
sai d subst at i oBach GpwRIkIC @st fenmbASyEyl eSwitlsaididdatroIsthbi@t taksudref t
bet ween sai d answer signals, said up control channel being for successively
transmtting tkedbnshennalisgpahmrising s dogtardlr charstedt e of phureddityg 45
sel ected substations, the answer signals transmtted through said up
cont r ol5 channekpésimghsanri¥lect sdid pemtriodgchwnned ofmpaiving abfiewn ahérsity of
el*ectric field, said circuit arrangenent conprising: defining neans for
defi ni ng each wubneonitmpkrohanngkt weddh dowo eefjtrodnehannehereisggferl supplyingduce
a gate pulse lasting during 20 a first predeterm ned period when
saMNg” each ti mespid @ubatationgovitharyady of h%ﬂi\tS‘af kBignpky pyeddesdeini srld
riod;
: pe~_ Od7 and control station and comprising first and second control signals

aﬁong which said second control signals are for requesting said_
10 | substations not to produce answer signals, said first
:control signals being for reéquesting selected ones of said substations
to produce the answer signals with time intervals left betwéen said
aqswér signals; said up ccntrbi channel being for successively - |
trénsmitting the answer signéls to said contrpl~station froﬁ said
.15 - seleéted substations, the ansﬁer signals transmitted through said -

_K‘/ up contro; channel being subject to jamming waves of a variable
intensity of electric field, said circuit arrangement comprising:

L : _ .defining means for defining each time interval between

two adjacent answer signals to produce a gate pulse lasting during

[4 4

20 a first predetermined period when-said each time interval is not
shorter than said first predetermined period; and
measuring means coupled.to said defining means and said
up control channel for measuring said irtensity of electric
field during said first predetermiﬁed period to detect occurrence

25 : of said jamming waves.

I



measuring nmeans coupled to said defining means and said up control channel
for measuring said intensity of electric field during said first ;

pr edet. i ned period to detect occurrence 25 ‘of =said.janmmi ng waves.
18 2.¢° ircuit arrangenment as chkginmed in aim1l, at |east one of said
~second ntrol signals being arranged between two adjacent ones of sajd
first control signals, each of the answer S|gnals being to be received by-

sai d base statiof Wyl tbs‘gﬁ‘ﬁtswge'"é‘t claz.RE?fJ ?Emleid ri od af ter

extinction of each of filrst contr sai’d~éach tine

i ntervaheBot oABOSE Bai woaauesnftmtuaaeﬁ@tb@mg rm@aﬁ;émetw@a{ ein said

: deflnlng means conprises: timng control neans for oducing a sequagge of
tinng RwbSAabéntlRhes oMo Gred ntssl Gikhass, %Qéhsd’f ?é%&?{é contrl .10
signal's and reception of the answer signals and to provide sal First
predet egfigiad Beirgodo Bd Pecsiied b PURISLSEIBNGLINS! hogedAases; and
ti mer nmeans responsive to saird timng pulse for producing said gate pul se
sduri ng pAedbteirhiiedppesiiceartércdxpiidtdonfor leavh i 8id first SHtdofecoNd
predeterm ned period. 3. Acifcuit arrangenent as claimed in Claims 1 or
2, Wher eighalsi «i tieaaid ieaghnemes intevel St shofter tB&h¥adlli firsteans coupl ed
to said up control channel for generating a variable signal having periods -
vari abl predettarfined persiadd wheredsidaidodetindafrmennki ednbrisgei € neans coupl ed
to said generating neans and said tiner neans for ‘gating the variable
signal during tHdmpngsentecbinegns Fogaproduglisg;a sequence of timing L

pulses to define produétion of said first and said second contrl - v/
;lcl: ' _Signals and reception of the answer signals and to provide said-
| first predetermined period after said second predetermined period
lapses; and h

timer meéhsaresponsive=tb-said-timingipnlse:foé'prdduéing
said gate -p{;ise quring_;_esaid first predeié}mined- period following
_185 said second predeterﬁ%ned'peridd; |

3. A"bircuit:arraﬂgémeﬁf:aéJélaiméﬂ“in Claims 1 or 2,
wherein said measuring means';omprisesé

signal generating means coupled to said up control channel </
for generating a variable signal having periods variable with

'8 - said intensity of electric field;

[ 2

gate méans: coupled to said généfétiﬁg5méaﬁsﬁana-séid'
timer meags,forngating the'va;iablgésigngl duting.the”pregenqe
of séid.gaté-pulse;

counting means coupled toc said gate-meahs for counting
i0 . a variable number of said periods in the variable signal received
from said gate means to produce a count signal representative

f of a count of said counting means;

A



couRiing neans coupked to said gate neans for counting a variable nunber .of
said periods in the variable signal received frﬂ:ﬂlﬂ“ﬂ"iﬂlﬁ"ﬂm to .
produce a ‘count signal- representative -. of a couny mrng. [ ;
19 (G aim3 continued) reference neans fX& produci ngc a‘refertnce si 92@5
representa- tive of a reference value; and 15 al arm
produci ng neans responsive to said count signal and said reference signal
for produci ng &ClaimaB manitgmadd)r epr esent ati ve of occurrence of said janm ng
waves when sai d count exceeds said reference value. 4. A circuit
arrangement as cl ai ned fefleGinxienméanss §py predecing hareference |ignal mepdesen tard
up spee@p’channel s for transmtting and receiving speech signals

representat i vetivfe sferdtefsrenseamallyeiorid he substati ons, respectively, said
circuit arrangement conprising 5 - first transmitting nmeans for
transdPtting sai d first2lap® RRHdCRE BANT ERERYISIYP gaseid FRE si@alati ons
t hrough said down control channel, first recejving means for receiving the
answer si gnal s2i% §aid refsntnacafigimd A ATgRUSHIE) 2t 2 lasTt FiEnad hagRTesentative
plurality of second transmtting means for transmttjing the speech signals
10 to tPe OSEBRIECE NS s?l’ﬁ? ol AR *@vad\iheaparich cepth fEreeds gadda
plurality of second receiving neans for receiving the speech signals from
the subst ati on<eReRPBIYN3EY%d up speech channel's, said circuit arrangenment

ferther conprising: megns &:g:lijgge to said asurllL Sc1fa9:rn. Produ ing 15

a detection signal whefl sdi AT ReS are ﬁe%g"tfrggggby &% o ®8ASuri ng
hﬁfﬂf; - speech channels comprising down and up speech channels for transmitting
and receiving speech signals representative of speeches to and |
from the substations, respectively, said sircuit srrangeh;;E-Ebmbrising
5 . first transmitting means for transmitting said fis;t and sa{d :
.second control signsls to the substations through said down control
channel, first receiving means for receiving the answef'signals
from the substations fhrough said up control channel, a plsrality
of second transmitting means for.transmitting-the-speesh.signals
10 to the substations through said down speech channels,. and;a pluralify.
o _ of second recsiving means for receiving ths speech signals from
the substations throﬁgh said up speech chsnnels, |
said circuit arrangement further comprising:

means coupled to said measuring means for producing

[T

15 a detection signal when said jamming waves are measuréd Ey said

measuring means;

first means responsive to said detection signal
and coupled to said first transmitting means and a
prescribed one of said'second transmitting means for
20 | seiecting said prescribed one of said second transmitting
means instead of said first transmitting means to transmit

said first and said second control signals to the



“f:i.rst neans responsive to said detection signal and coupled to said first

transm tting neans and a prescribed one of said second t{ransmitti ng neans
for 2 ) sel ecting said prescribed one of said second transmtting . =
means€&fst ead of said first tr@8Asnmitting neans to transmt said first and

'said sécond control signals to the 20 (C aim 4 continued) substatiors

t hrough said prescri bed one of said second transmitting neans; and second
means r.éSa6vist Ve aantr@edbt ection signal and coupled to said first

" receiving nmeans and a 5 rescri bed_one of said second receiving neans

5

. . pres )

for sel 880t AP PR ehet@ilePELSSItdeSe O Y@ ng neans instead of
said first receiving means to receive the answer signals fromthe &
subst at PEFETCh I 5% SBePPBed2BHe of said second receiving neans,
said 10 pr eesccorniipe"geé)rpg of ;sai d,second transmtting nmeans being related
in operation t & %Al prescri earona of sai §%sécsind TeceiVi ng neans. 5. .
A circuit arra ?gqm tant | y escri rei i reference to
Figs 2 -gtﬁé%?lo%gl uﬁj%?g\éagfg#a g%%th %%caeg’glg arﬁ@élr%bém rlgc\}vi %gs. Ay '

prescribed one of said second receiving means for_

selecting said prescribed one of said second receiving

" means instead of said first receiving means to receive

the answer signals from the substations through said o

' prescribed ome of said second receiving means, said

10 . prescribed one'of'said second transmitting means being

related in operation to said prescribed one of said
second receiving means.
5. A circuit arrangement substantially as

described herein with reference to Figs 2 and 3 or

15 Figs 4 and 5 of the accompanying drawings.
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