201866 | mprovenents in or relating t6* cellular tel ephone apparatus
and a cel lul,.ar comruni cation systen1THE PRESENT | NVENTION rel ates to a
cgl lulgr. tel'ephone apparatus and a cel lul ar communi cati on system Mor e
particularly the invention relates to a transportable or hand hel d portable
‘cellul ar tel ephone apparatus, and a 5 cel lular conmuni cation systen1
for wuse wth such apparatus. During recent years ﬁ ?5
nati onal - public nobile radio tel ecommunications network haézbégn ﬁg v
establ.i shed, enabling one to nmake or receive telephone calls froma phone
in a vehlcle brief case or pocket, to any other tel ephone in the world,
whi ch works alnost as conveniently as a home or office phone 15
The network -whi-ch is also known as "Cel |l ul ar Conmuni cati ons" d|V|des t he
area of a count into snall-r areas ¢ Ilfd cells" ach ce
served by a radi TN g 5 Y ag ateLE£¥P“e
station" the rar@;ﬁpa\‘aw‘s c&hd)vaaréapsumh* awmuﬂﬂcatrahmystéihl l'i zi ng
speci al | y dedi cated~Tadro—ctrammets (of —typrcat—25 RHZ separatton and 45 Mz
dupl ex spacing) in-the frequency. bands of typically 890 - 915 MHz (for
transmtting) and’HB5PRESENTMVINVENAION:ce¢laties , toaah asdllluldwnkeleplsone
known as a "nobil n cat th frea
station mhlchll1éh#%F%€u%|a '“E‘cegiglah]%éﬂﬁgﬁ% Jﬁ or]!k%%%ack t@?§g
central conputor palcbmlubarhwl the|inventiian relaisd 4o asv\ranapngtajah_er@r
(MSC)  al'so knowgyy, i‘é‘ poﬁgéﬁiéogbilu'ﬁ.’ﬁp' 't%l'i;f;ﬁ'&%%g%gg s, and dN€
ssary

El ectronic: Mbile Fang® rovid
teIeconnun|c§1|cnPe1l¥%arwnFHmmunlcathn system for wuse with such

— .. ; apparatus.

During recent . years an extensive national
public mobile radio telecommunications network has been
10  established, enabling one to make or receive  telephone
calls from a-phone in a_vehicle, brief case or pocket;
to any other telephone in the world, which works almost
as conveniently as a home or office phone.

15 . The network which is also known as "Cellular
Communications® divides the area of a country into
- smaller areas called "cells". Each cell is served by a
U .' radio tranSmittihg and receiving station known as a
_ "base. station", the range of which overlaps adjacent
20 cells. Utilizing specially dedicated radio channels (of
typicai 25 KHz separation and 45 MHz duplex spacing) in

the frequency bands of typically 890 - 915 MHz (for
transmltting) and 935 - 960 MHz (for reee1v1ng), each

cell phone (also known as a "mobile") is in commun-

25  jcation with the cell area base station which in turn is
(landline and microwave) linked back to a central
computdr controlled electronic "Mobile_l Switching
Centre" (MSC) also 'known as an "Electronic Mobile

Exchange" (EMX). The Electrqnic - Mobile Exchange
30 ' o :



L

ot her nobiles in the sanme and other cells and also with the public
national = and I nt ernati onal swi tched t el ephone network. ‘5 As cellphone_
users nove fromone cell area to another, the systemautomatically =5  r
sw tches control of the call fromthe. eELIs they are leaving to the célls
they are entering. - The process known as "Hand O f" 10. enables the

cel | -phone users to continue their calls uninterrupted while rmoving around

t he country.proWhdegonbie erne@easany| etiel&temnunibcatidhbi LénkExwbahge i's

o e s @ e ENMBHL £85 o BRLI NGRS oh8 oFRB! BE11R0EnEORIEE, wilR "'
‘Cel lul ar Radthe armlbbltRegiratequna\bni tand andnkerpatdonad EB”Nitcbedr ol

commands eagk o 5Ebhe PHOEGoRRPAr atus is provided wth' nonitoring
el ectronic g% egppa?atus ?nc uding typically:- - a Central Processing Unit

(CPU) -5a Synthesizer - a Universal. Asychronous Receiver/Transmitter (UART)

25 - A Decoder/EnCOﬂercb@lbhonenué@wsxaeté<¥J3ﬁﬁéﬁ% Dye£F6£ to
‘a-Wat.chdog Circuit - -an Audio Path Crcuit 30 all of" ch must be active

or energi zecRRALROR, " thLe Nothem (aRkoRARLLRL DN . PH#H%NQ?&?QQ%?Q%hBEe
" appar at us hasnéegainemstmtthedeellsyhaegsemeexsxbiﬁgrESNWhéOcéttelve'

cal 1), 35 THENEY gaBPa ARRARISE ot s TRRaRraGe=g  Frevdnascianfofets P o
apparatwl OeémmbhesS)mieemelx-pMelmstelmss to continue their calls
uninterrupted while moving around ‘the " country. The
Computer Controlled Electronic Mobile_ Exchange is
provided with ‘complicated software -to monitor and
control the whole sYstem; | '

@

15 : .
' o At present, to scan the broad band frequeney
spectrum of Cellular Radio; and- to Register, Monitor and
Respond to EMX control commands each -cell-phone
:apperatus' is ,providedr”witn monitoring” electronic
20 apparatus including typically:= ' '

- a Central Processing Unit (CPU)
- a- Synthesizer :
- a Universal Asychronous. Receiver/Transmitter (UART)
25 - A Deeoder/Encoder Unit - . . . Q_)
| -fan'Analogue to Digital Converter - : '
- lf;ﬁa,ﬂatehdog_Circuit
".-e'anjAndio:Path_Circuit

30 all of which must be'adtive_qr energized in the "Idle
| Mode" (the condition in which a cell-phone apparatus has
registered its identity/presence and'iS'ready to receive
‘calls; but is neither being paged, nor maklng, nor re-
_ eeiving a telephone eall) '

35 _ _
' The big drawback or disadvantage of present _
-eell-phone apparatus/Cellular Systems is that in this



|dle Mode the electric current consunpt i on (Of t he nonitoring
apparatus) i.s sirgnificantly high (typically 80 - 120 nmillianps), largely

b@causeyat this high frequency spectrum thegtechnol ogy does not yet exi st
ta 5 ~nanufacture |l ow power, mcro-chip 1i1ntegrated cir- cuitory.

This disadvantage is further aggravated by command signals fromthe EMX
requiring nobiles faler anéden thoerdletitrdld y curreagi stensamptienedict ethe

th d

i sadvantage | & noBoDd teFARE MERRFARAN A | HREREL Y HTEhCH ey RiBaLLy |
| arge source of en80gys sl@h adliditampalshi dargedynt becauses, afwihihis cad Sbe
driven by the vehlgkggg%359rg%ﬁchph§ F%IG@%&% fgg;-dg;g ndgnyéﬂ/éﬁyst to

constitute a mey or emw orta st nce such cell -phones
at the presentd poi mmMmW%nI%Pmav@%eVer ymierprehipat Btgerated (teh

(typically 8 to 12hg 3, bef Qh@sr%dd%@ag@char%whe&epéggpavma by
Consequent |y present - day ha hel d portabl es are 20 heav ?Ha?ﬁxmand

in the absence of Kommand éﬁ&P@}scSHQErVHFlgﬂxeﬁﬁﬁﬂ+ﬁéﬁg§m
signi ficant. devel ommrﬁeﬁiwrmlry Nty . urﬁegitsm ami;d/\elr@ﬁegishm | e iar e

bl eak. 25 . contr rin t, years ital Radio
Pagi ng Network has pﬁ'@e%"é’set'aﬁaqswgfi@r%qqﬁ% e31]'0 aﬁgegae aqﬁsget’%%rﬁ
alerted from atfy Tel ephone with access to the Public Tel ephone hbtmork.

By directly dialling the us RadivRad I t :
"vfrg]to thidy %d}‘é{g}t@’ tuc'@! d6 W iighi Bant

out charge); one is connecte an ‘unmanne uter ntrolled
Radi 0 Pagi ng Cent r evidth ctelils-phiones thate axed coroesirdyEp ri haeaergource of

Transnlttlng Statl er :
areitypical ly very Smwanéaﬁfh %?)Srﬂot&f véﬁ‘ﬁl&%&ﬁr{%d uniﬁﬁﬁ} o wi@erdan

have l.ong battery

expect anci es. 1Tnh#|¢rﬂWQQy§Yy%@@ba&@écﬂﬁe%F&BPSYP th&ﬁeh%?ggc?%%§ aifrf-
receive and oprg at & Qiu ¥ Ccafi! ¥on¥tiitute a major problem with hand held
o S portables, since such oell-phones at the present point
in time only have a very limited battery life (typically
'8 to 12 hours) before_requiring a recharge or replace-
_ ment. 'Cohsequently present day'hand held portables are
20 - heavy and bulky and in the absence of battery energy
oonservatlon embodiments,.. further signiflcant develop-
ment towards miniaturization and welght reductlons are

bleak. '

. . 25 o . By contrast also during recent years a Digital
N~ - Radio Paging Network has been established enabling a
| . Radio Pager User to be alerted from any Telephone with

| access. to the Public Telephone Network - By directly

dialling the users Radio Paging Number (typically with-

' 3Q‘ out charge); one is connected to an unmanned automatic

Computer Controlled Radio Paging Centre which is (land-

line and.mioro-wave)_linked'to Transmitting Stations

covering most of the Country. Radio Pagers are

typically very small and light have long battery life

_35 expectancies. This is largely beoause'the radio fre-
'quencies ‘they receive and operate on are relatively



| ower (typically 150 M), enabling (with present day t echnol ogy)
the use of integrated mcro-chip transi storized circuitry. ‘Batteri.€s
energy conservation is also enhanced by mcro-chip clock C|rCU|ts\iwh|chr
provi de frequent]_periodic cyclic swrtéhrng "On" and "Of" of the ratio
pager - receiver. The "Of" period is typicaliy SUbstantiaIIy | onger than
the "On"_period., The object _of thi .invention to overcone the '
af or esai HOWeF or. (dil@dfﬂﬂdﬁﬂage 80 niEsInel de%hl?a%Ge &@Illﬂ"phohée%?n‘brodlﬂd‘ ing -

enbodi Mepé ShndleER) | Nthd S u@ki SbE ngub@égﬁﬂe&mﬂfﬁrdse}ﬁ;gnw&'ha@atsltﬁbrized :
conser ved, whep, no c%%ar& made or received, while, stil be| contact abl e

and avai FiBFRLEEYre o8| PReREK o CAMNFETViaF 1qth 18 P&ﬁ%ﬂ? neekr &Y i s
prOV|dedmlar@ebhﬂpareloehloclrehephonehichppprab&de caﬁnueamngpew&@a&c tO

establish. cpnne t h Y ect ower..froma batter

radi o %%%?b r%b%%?gﬁ%%c: 8 'ﬁgﬁ“ of ! ﬁﬂg radin LAgRE r8re Wﬁf

radi o t eTphdOF £ eperbodc i rtmpiealllyveauttwtaahihbl;ecﬂ.ongepovﬁtamdahbed
to recelwﬁn“n?€+iga process and transmt cellul ar tel ephone signals, there.

bei ng a nornu open controlled relay switch between the said battery and
" said dupl ex UHF cellular-radio tel ephone electronic circuits, and neans to

Close sal g relay SrhbcibufbdpoRanNSentg a1apeative MF el ‘?’a’feé‘:fp% L8
cel | ul araferpsal Ié'ﬁﬁaﬁe S@&‘faahw%m@uwd-ﬂw#eraﬂyaéi mPhoge.

activat ebg hprbeiayngwetmﬂmddmt§emeradiﬁ Leeeissels tiapt Bt toryeenrgya
digitall ded. nadi o naI 1 edet eryu ned. freauency

decoder 17, EneviEithRrLy’ BRasriog. el T FAT1E Fre ERECRE  FoRRyeR, .
speC|f|cwhﬁkptati&lcbeéngsw@mﬁacUahlﬁnanﬂnawailﬁbladto receiver ai cadda
to receive a radio signal having a frequency not bel'ow 138 MHz and. nop

above 174 MHz, . . _ s Co T L
' ' . ‘According to this invention ‘“there 1is provided a

- cellular  radic telephone’ apparatus,‘ compr181ng means to
establish connection with and receive’ electric power from a
battery, " VHF radio - receiver circuit/control circuits, 'and
duplex UHF cellular radio telephone electronic circuits driven

by said electric power adapted to- recelve, monitor, process
and transmit cellular telephone’ signals, there being a normally - -
| open controlled relay switeh between the said battery and said .
duplex UHF cellular radio telephone electronic bircuits, and
means to close said relay switch in response to a specific VHF
radio transmitted signal received by said VHF receiver in order \;
to activate said duplex UHF cellular radio telephone electronlc
'circuits.-_3’-' ' ‘

'”-_Pfeferably said means to activate the relay switeh
- comprise a. radio receiver adépted-to receive a digitally coded
radio signal. of a predetermined frequéncy, “and a decoder
ecireuit adapted to decode the signal and to- respond to a
.specific'digitally coded signal. . o |
Gonveniently the rddio"recéiver'is'adapted to'receive'
a radio signal hav1ng a frequency: not below 138 MHz and not
above 174 MHz.



- 5- Advant ageousl y the radi o receiver S adapted to receive a radio signa
of a pmedeternined frequency having a bandwi dth of 25 KHz. 5

F&eferﬁély said radio signal has a frequency of substantially 150 MHz.
Convenidént Iy neans are provided which, whenSsai d relay switch has been
closed in Tesponse to said 10 speC|f|c radio transmtted signal, maintain
the relay -switch in the clo d condltlo -at | east _until a redet- erm ned

time has el apsed. Preferabl §9Y3REFESONSEY &&%%ﬁ%9§%e”FEP&yeI51Ssﬁ#%%ﬁeére
such that the rel ayo smeeehve sannadiei s¢gnallosdd ainjrddetavmiisEr M-&@sency

signal is provide 6¥w% vided to generate said
predet er m ned si g(rzliq? ar adg%é&‘yi th bgFg%'? @rﬁéd 20 at the term nation of
a call received by the apparatus. Preferably the neans to activate the

normal |y of f grelay switch cor@fdsEpBy | d£d Ak 1d rﬁg"élaﬂ%gt df;,??ggnj_,_ E%ﬁgd-

in a predetern ned condltlon I n response to 25 spec ans
si gnal . Conveni ent$ybstantiglly 150 MHZ ¢hi ng - circuit incorporates a
relay adapted to be closed in response to said specific transmtted signal,

the rel ay cIOS|ng a 30 cugrent whi ch maintains the relay
cl osed condition, said curreffty %‘a? oMF&n | AFCa M%&F%e&‘%&%el‘é@en
sai d cl osed secondsahd axyebey ngwadant hdst bedreneldsé®spaAnyesponsal o said

predeterﬁ]nGQGﬂ(ﬁgﬂeéf?{@|ﬁgﬁfotQQaﬁ@ﬂ¥y€E&(”{éﬁﬁ mgintaln the relay

switeh in the closed condition at least until a predet-
ermined'timeehas.elabsed. '

. Preferably the means to operate the relay
15 switeh are such that the relay switeh is maintained%
closed until a predetermined signal is prov1ded.

_ Conveniently-eaié-meane_provided to generate
said predetermined signal are adapted to be deactivated
20 at the termination of a call received'by the apparatus.

'Pfeferably the means to activate the normally'
off relay switch comprise a latchlng c1rcuit adapted to
be latched in a predetermined condition in response to

25 'said speeific transmitted signal

_ _ Convenlehtly - said latching _ cireuit
__incorporates a relay adapted to be elosed in response to
_ said specific transmitted signal, the relay_closing a
30 current path which maintains the relay in a closed
condition, said current péth'-incqrboreting' a ciosed
second relay, said closed second relay being adapted to
open in response to said predetermined signal to release
the latching circuit.. - :
35 ' '



- 6- Advant ageously sald Iatchlng circuit incorp- orates an OR gate adapted
to be provided with a pulse in response to said specific transmitted>. . -
signal, the output of the OR gate being connected to one input of a?&%ND.S‘
gate, the out put of the NAND gate being connected to the other input of the
OR gate, the output of the OR gate belngﬁtonnected to a swtching
~arrarigenment adapted to activate the nornally I nactive receiver and
trans- mtter, a lead  .being connected tq the other . |nput of the 10 NAND

gate adapted to prow<ﬁ9¥? QFQH%H%téﬁnﬁn Lehing cdrend tnaNEPOBRe when
it is desiredrateteait ORagatEhadaptedt tonba! paowheaeﬁitn a8 p@iisulnﬁ tel e-

15 conmuni cation system Go ur al.i of .ce tele nes
accor dance \ﬁespons%st rﬁ?glr‘i{r%@ﬁ‘ngﬁd’ tgaars&}&gc\éfiysbgna a‘?‘l‘%ﬁ each
base- st ati on abnphe sORggabandeting recommedted gral sneompdtr e(fela/eNA;N@nal S

from i hes sa GAECHIIGEIIEUE Yl Milh G8tleUbEi nkobBRHREeq0o rAL®

system furth ud| neans to tr I'C ra i0 sighals to
the cellul ar qfdlezphbmmt Pfe]tblealﬁm/ m&t belse euhpubnoifs tiveo\QRiega e t h

means to trarbs‘{;@'f%sgemgné gedfl ito rads@i &fﬁi‘ﬁ ar%%n heR sq)&q&e&he syst.em

. conprises a no c Ing centre an n.el ectroni ¢ no exChange
adapted to cAftiNatee theanseragldy ofinagkilyespreppivesi garfs transeing

adapted to copfftdr}he 1dANYEiTE Gorifectld ttntd %ﬁtersaaaaltscr%ﬁ@e sai d
electron“f circuits of a. ceIIuIar telgﬁhone he. arrang ng i ng such

that the predtA? Baks adaphed to; proyidfsa; paid predetaen ?ﬁ?n%&s'geh od of
time before SiﬁodtﬁddNTANDn%atﬁe oeers 19 sel @e@x@@dr%Cdé‘aécWéseasne- '

transmtted. IBEI - vom <o UHF < _ ” Wl

The'invention'also nelates'to'a cellular tele~

15 communication system oomprising a plurality of cellular
telephones in accordanee w1th the invention and a
plurality of base stations, each base station oompr131ng

~ means to transmit s1gnals to and receive signals from

. . the said electronic.cirouits of thencellular_telephone,
20 the ‘system further including means to transmit said

specific radio-signals_to_theﬂcerlulan'telephones.

Prererably each base station is provided w1th

means to transmit said specific radio signals. Y,

25 -

| | Conveniently the _system- GOmprises a mobile
switching centre and(on.an'electpOnic mobile ' exchange
adaptéd'to“oontrol the transmission'of'said specific
_ signals and being adapted to control the transmission of
30 additional signals to the said eleetronic circuits of a
oellular telephone, the,arrangement being such that the
' pnedetenmined' signal is tnansmitted 'a 'predetermined
period of time before said additional signals to said

eleetronic circuits are transmitted.
35



-7- Advantageously the neans to transmt said specific signals
transmt the signals at a frequency not ‘below 138 MHz and not above 174
Miz. 5° ¢ ' In order that the inventign may be nore readily. .
under st8qd,, and so that further features t irefeof may be appreciated, the

i nvention-wi || now be described by way of exanple with reference to the
acconpanyi ng drawi ngs.in wﬂ%ch: 10 FIGURE 1 is a block circuit diagram
of a cellular telephone i FHEARTIBERESLY t R PORRHL b, Hranpeip said
illustrates a swispdeificisighdls htdankmitl ahesspahhlsflathe erEQEeRBPindt

Figure 1; Fl GURE 3, 4 Gl t. dia m,of an ternati ve switching
arrangenent Michbg%ja%w?oﬁm%ta%# 'g(;]éla?tf%‘ﬁjﬁi%bnbodi-rmnt of the
i nvention. 20 Referring initially to the drawings a conven- tional cell.ular

tel ephone 1 Bs indicated by, asidP! qaq.]g Gl J U gl ' f
does not require a descri pt? onrsqc or tg’#ul uni ers?tq%?l({lll hgs'o-g’gt‘ﬁgpgﬁgeséeénf n-

25 vention -but 4nERHIeed grand| HHRL | EuRkher kR Tes ntierers ey be

el ect roni ¢ appar aippréci ] LHOCLERbA ] on Bl ERRONhé UESPIHEERE wdf 3 2
base station, with the electronic bil e exchange or nobile swtchi'n o
station of the célf u?’éﬁ'“%ﬁ?m‘ﬁﬁ&&af'ggﬁr'g%%ﬁﬁ e MQ"@Wiqgeg‘?%Q‘éEQBS
nonitor and respadm whiaontrol conmands. The cellul ar tel ephone is al so
provi ded witRgpthe usual circuits and facilities to enable-the user of the
tel e- _phone to make and receive calls. 35 At this stage it

shoul d be nentioned that tREGURE | dl adst ekephboek | eipranditdediagrama ofsed

button 2 which cafle PP Stelephtind 'fn UESHUndd & {¥h “é Yi¥ention,
FIGURE 2 illustrates a switching circuit that .
15 forms part of the embodiment of Figure 1; '

FIGURE 3 is a circuit diagram of an alternative
switching arrangement which can form part of an altern-
ative embodiment of the invention.

20 ' _ '

Béferring initially to the drawings a conven-

tional cellular telephone 1 is indicated by a simple

block. The cellular telephone itself does not require a

~ description for a full understanding of the present in-

25 vention, but the cellular telephbné-is_provided with

mdn;toring'électronic apparatus to enable the cellular

"teiéphone to communicate, via a base station, with the

electronic mobile exchange or mobilé-switching station

of the cellular communication 'system- in order to

30 register, monitor and bespopd to control commands. The

~cellular telephone is also provided with the usual

circuits and facilities to enable the user of the tele-.
 phone to make and receive calls.

EECH . At this stage it should be mentioned that the
cellular telephone is provided with a reset button 2
which can be pressed, by the opérator-of the eellular



»

-8 - telephone, at the end of a call. |In alternative types of cellular

t el ephone different arrangenents ‘are provi ded, such as & nagnetrc rest
for a handpiece of the cellular tel ephone,. but neans are al ways p,Blyldedr
which 5 are actuated at the end of _a call. on a cellular tele- ne to

.restore the cellutar tel ephone to théBidl e condition. In the pr esent

" .invention, the ceIIuIar tele- 10 phone 1s associated with a switching

circuit 3 G ef fec el yq beeu SWi ell ul ar
tel e- phon\géap arat Us. J@ {ljﬁg é%{%e&ge él'r3 teIIg‘p %rl%%ii@lé &s@égcorrpl etely
swi tched ofoif umellularl s tedephaned tgaﬁmmtcarngngemenn:s- 3. arﬂes The N
S switching gGgvivida, uchaisl magnét 38! Ut PWR L hAGapELEE S th

activated Fin -response ecific signal rece Ve i&% requency__
narrow ban@edilgdar rtazlanhm. manﬁq@%\ﬁkm@w mthd 20
si gna|5t reca:ré rbbifﬂtﬁﬁled 4agﬁl‘.h60@hrd' T Co%ﬂi' bneﬁg'o‘éillﬁil% tdXe- @
conventional digjtal - radio ager ich r onds to a,|ow frequency
signal , ty@hoRne LBf regrans, . t ghtgf_se,l_ tgiﬁﬁaf’nf‘ec@ vf'hﬁ may
readily becbﬁ@ﬂhda&ed utilising _nicrochlp technol ogy, and con- 25
sequently the narrow band signal receiving means 4 may be permanently

activated whilst only consuning a relatively small - amount of power.
The armount of power Isontheppresentayinwantidny t bhe ceddudead &gdecycllcally

Swi t chigng Hﬁ%n’% qgahssseeg\eepgmﬁna éwPEeﬁi‘HFOéiréﬂi@ §0whiél’?9lf’:i>/ mRAner,

so that du an erio he recel v actlvated

for relati \Feﬂ °d"ri|"@flypé’rq é‘@?%locﬁ“éltéhsﬁacébeaﬁaiﬂ cehlularhekent
i nvention, pHoie tAgpaPRtes! i atmmid thel ldéflfit\ﬁ.(irelﬂé':@éphénée(i%l veth by 't he;

oW freq“e”CsV >! é‘n?;',lé«?éﬂvw?tcheﬁu'orr unt“féeft '1?J a%cél‘%%%'e” Sy P12
_ the switohing.clrcuit 3. o
15 | o - N
The sw1tohing ‘eircuit . 3,' which is a relay -
switching cireuit,' is activated in ‘response to a
speoific signal received by a low frequency narrow band
signal receiving means 4, The- low frequency narrow band
20 signal receiving means 4 may comprise a circuit equiv- :
alent to 'a conventional' digital radio pager which
responds to a low frequency signal, typicallyﬂof'150-
MHz. Thus, such a signal reoeiving means may readily be
fabricated utilising mieroehlp technology, and con- T
25 sequently the narrow. band. signal receiving means 4 may \/
 be permanently activated whilst_ only —consuming a
'relatively small amount of power. ‘The anount of power
consumptlon may . be - further reduced by eyelically
swztching the signal receiving means B on and off in a
30 regular manner, so that - during any period of time the_"
receiving means. 4 1s only activated for reIatively brlef
periods whleh are spaced apart.

'In the present invention; when ‘the appropriate

35 alloeated signal is reoeived by the low frequeney signal
reoeiv1ng clreuit u instead of aotuatlng a_buzzer_or
bleeper, as in.the case of a,oon#entional:radio pager, a
signal is passed, over the lead 5, to the relay




Bl eeper, as in the case of a conventional radio pager, a signal is

passed;. over +the lead 5, to the: relay -9- switching arrangenent 3.
Qhen L{.receives a signal over the lead 5. guen if it is a transitory
signalw the sw tching arrangenent 3 switches on the main battery supply

to the riest of the cellular tel ephone apparatus. The cellul ar tel ephone
appar az UE I's t?tfwiwuingcamm and 3:.anmﬁml atterr-ebeslvlerseaessﬁn?1V6¢eﬁ he
near es ase s i on e e npbi | e ex e or il.e

swi t chi ng centrg"‘h e riiga 9e| ul éP'ef’eI hd hiyar eh%?qg]‘g%ﬂo 288ads hemnd
signals, and an suihchiﬂmanaebangpméﬁttH;nswbechpsneﬂx tmeenahke bdetery
cellul ar tel ephone. t ré Ve & cal W der st ood th when
a call is to be ?‘?‘b&?ef %é %iﬁ' ‘#fctérﬁ’u?%il‘fg ﬁ ?H?.%W%}’i S*the
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t he -person using t-he celTul ar teIeBhone can receive t \Wen a cal
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the switching arrﬁ. nent f%h mai ntain- the swtching arrangenent 3
in such a conditToR that®tf in battery is kept connected to the rest of
the cellular tel ephone 30 = apparatus. - Thus the swi t ching arrangenent 3

b dered b
S?P@Seﬁgﬂf' dered to be ard 3l "engh 641 inadFULLENEhAY whbE 2LAEDT 19

to. be made to a particular cellular telephone initially

15 the cellular telephone will" receive a low frequency
narrow band signal_to be received by the receiving means
4, and this will serve to activate the main circuits of
the cellular telephone. Subsequently, when the cellular
telephone has been'activated, the cellular telephone

20 will receive the conventional signals . to establish the
required communication so that the person using the
cellular telephone can receive the call.

“When a call is accepted,'and“a conversation is

25 in progress, an appropriate'signal may be provided, from

o - the cellular telephone 1, via the lead 7, to the

' . switching arrangement 3, to maintain the switching

arrangement 3. in such a condition that the main battery

is kept connected to the rest of the cellular telephone

30 apparatus. - Thus the switching arrangement. 3 can be
considered to be a latehing circuit.

Additionally, the switching arrangement 3 may

_be provided with a time delay arrangement . so that,

35 whenever the sw_itching arrange_ment 3 is activated in
response to a signal from the receiving means 4 over the

lead 5, the switching arrangement will remain in a



be provided with a time delay arrangenment ..so that, 35 whenever the -
swi tching arrangement 3 is activated-in response to a signal fromtthe,
receiving means 4 over the lead 5 the swtching arrangenent manﬁkenalﬁ'
in a 10- condition in which it mainygi ns the battery supply to the
cel | tul-ar t-el ephone .apparatus for at Ieast a predet- ermned period of tine
whi ch may, for exanple, be ten minutes. . This should be quite sufficient to
enabl e the &onditten’ dh tuhd otel it mainehenbomaeamwwange s@ppTygepd the .
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appropriate recéiving means a predet érm ne
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-tel ephone. padé b% €RYi 8ag8dehabrt he existing radio 20 paging
transmtters may be utilised to transmt the initial |ow frequency signal,
although it may be pre- ferred to install additional |ow frequency

transnmgters to perthnwihleéunﬁdemtoodWﬂtﬁle)'bﬁqléeBﬁ!tbh@ﬂg mtters

o located PEnEEEIrBE. akeschoRer TS, Bbate, lLonihe e ™
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he

transmtted over the
telephone, initially a command is forwarded to a low

15 frequency transmitter which transmits a. digital signal
to be received by the appropriate receiving'means 4, and
- after a predetermined time delay, the normal high~
frequency signals will be.transmitted.to'the cellular
telephone. It is envisaged that],the,'existing' radio
20 paging _transmitters: may be utilised;;to transmit the
initial low frequency signal, although it may be pre-
ferred to install additional low frequency. transmitters
to perform this function. These low - frequency trans-
mitters need not be located -at - the existing base :
25 stations, but may be so located if desired. ' ' N\

_ When a call made on a cellular telephone is
terminated, a button such as the reset button 2 may be
- pressed. In the described embodiment, when the reset.
30 button 2 is pressed the 51gna1 transmitted over the_lead
7 to the switching arrangement,3 is terminated and this
acts to alter the state of the switching=arrangement 3
such that a signal is no longer provided to the cellular
telephone along the lead 6.  The main .circuits,
35 including the receiver and transmitter; of the-cellular
telephone is thus effectively switched off, saving the
batteries of the cellular telephone. o



7 to the switching arrangenent ‘3 is ternminated and this acts to alter the
state.of the switching arrangenment 3 such that a signal is no |onger

provi ded to the cellular telephone along_the lead 6. = The main
Circunts~35 including the receiver and transnitter , of the cellular

tel ephorfe_is thus effectively switched off, saving the batteries of the- .
ceLLular telepgong Thtaﬁebﬁmlalaﬁeh?@@ﬁﬁ?néaﬁanyo?oébﬁﬁsebebﬂrBro“'ded
with an override ich seryves actiyva ropria
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will be prog.dedsmﬁtﬁhasppapﬁm&eiaxﬁhusne#nayswekﬂe tnereeelmeacoueeephone_

to 10 be activeigHadt Wigh Hraguend QPShBSQnBO @@&ﬁafbcxﬂéhohn9n1tﬂe
cel lular tel ephone. F@ferrln now t o tg% ﬁﬁ%ﬁone exanp| e of the SMAtChIng

circuit 3 is illBEFEqPeHS “$tt9%n°%%1% Phepe sq,desines Adso, o
connected, thr oucbubbe,swmoedlmléw t@lezpmrerr&bim open. pretided dwith

ated rel h 1l Th l.a | o
erves to connect PABLTPES.EPabFo1d Eo, GbIE tne BeLTRe sR1SInERTER: .
to the linet§ mhbehaezﬁuauedtatthdldthdnﬂiﬁKis des pgbreo Imake Thecall
term nal” 13 'S akﬁBmCEngsbgiu1§¥ ggigﬁhgp et he contacts of a normally

cl osed sol enoi d operate 4 tot €ad 5 and thus to the input .of
the coil 9 of the solenoid of the relay 10. 25 - |If the circuit
isin the fﬁnd|t|0n|||uské§§991h§ damuH@ F?gur&hénoﬁﬁr%xéﬁlﬁﬁ'éf the
regei,ves e equenc pulse .is rou e

whi Sh ener gi zes BH& ngggcyfﬁﬁggai ﬁ% #&}q§ﬁ? B2 532 het

15  the lead 5 is connected, .threugh the solenoid coil 9 of
a normally open. solenoid operated relay switech 10 to
earth, via lead 11. The relay, when closed, serves to

 connect a positive rail 12, to a terminal 13 which is
connected to the line 6 which extends to the cellular

20 telephene 1. 'The terminel 13 is also connected, by
means of the contacts of a normally closed solenoid_

'operated relay 14 to the lead 5 and thus. to the input of
- the coil 9 of the solenoid of the-relay-10.-

25 If the circuit is in the condition illustrated
" in Figure 2, when the eircuit y receives the 1low
o _. frequency signal a pulse is passed through the lead 5
which energizes the coil 9, thus closing the relay 10.
'_Current from the positive rail 12 is thus fed to the
30 terminel_13, The current from the terminal 13 can then
'pass through the lead 6 to activate the switching
errangement within the cellular 'telephone 1. Also
current from the terminal 13 flows through the normally
closed contacts of the relay 14 to the coil 9 of the
35 relay 10, thus .ensuring_ that the relay 10 is kept
closed, even when the pulse is no longer received from

the low frequeney circuit.
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20

I'S connected to the OR gate

Figure 3 illustrates a_eincuit which can be
used in place of the circuit of Figure 2, the circuit of
Figure 3 being a iogic ceircuit. The lead 5.is connected
to one input of an OR gate 15. The output 16 of the OR
gate 15 is connected to the lead 6 and is also connected
to one input of a NAND gate 17 by means of the lead 18.

- The other input of the NAND gate is connected to the

25

lead 7. .The output 19 of the NAND gate 17 is connected
to the other input of the OR gate 15. When a signal is
received - by the low frequency cireuit, a logic one
appears on the. lead 5 which is connected to the OR gate
15. This causes a logic one to appear on the lead 16 and
thus_on the lead 6. Since a logic one appears on the
lead-16-theflogic one also appears on the lead 18 and

thus one input of the NAND gate 17_reeeives a logic one,

30

35

thus causing the logic one to be present on the output
19 which is connected to the OR gete_15.-'The OR gate
thus remains activated even if the initial signal
provided on the lead S'terminatee. However, when the
reset button 8 is pressed on the cellular telephone a
second logic one is supplied; through the lead 7, to the
NAND gate 17, thus causing that gate to switch off, thus
causing the OR gate 15 to switch off, thﬁs'terminating



15. Thi’s causes a | ogic one to appear on the |lead 16 and thus-on. the |ead
6. Singe a logic one appear s on the |'ead fhe logic one also appears on
he | ead 18 and thus one “input of the NAND gate 17 receives a |ogic one,

0 thus. causing the logic one to be present on the output 19 which'is

connected-t o thetRR d8geclone §b@sgﬁtg@hethguqe@gnglns activated even |f
the initial signal provided on the lead 5 term nates. However , when.t he

reset- button 8 is pressed on the cellular tel ephone a 35 second | ogi c one
is supplied, through the Thad switehing BANQudate3 kay,t hus C@di&is"lﬂ,tlbat

gate to smntch o] ng the te 15 to us
terninating %Enﬁggl ?tgﬁe Jp’? eZBY of ﬁ%ﬁ 1P e¥ E%égsvﬁq%ﬁ gi theit

3 may, of dburséssibedcanstcbénedeffnemany ot her ways whil st providing the
5 desired switching effect. It is to be appreci-ated, therefore, that mhen
the apparatus of the present Invention is utilised the | ow frequency
circuit.is normally activét dfd tQ ke appreatated, stheneforquefbptcibenit,

whi ch err?odl esI I Bhegh@bﬁ(ﬂ'am\)@rwlﬂwlﬁt‘éﬁedﬁ isvewsEod| st @tiyvPsblCthe
When the |ow fr odQUnEyeanPREY: CTECH: bolSaOERTIY ARTING g adnce shds
main  circuifgs, isn@tﬂhmgfréﬁaeﬁéy eueeaﬁteruhthnremsaaiésr;nmbgrbeed
convent onal oi osProcodRELYRRE 1hTe BanthBle ol e Hindit), (65a/ 0,
current drain, whohg pheiapp@ﬂadee:yﬂbhtdnixnaemtehMunrpodEe sbatsampand
Corl b Lo eppoLoR3ch Vi Bl 0B84 2FayBehly BERRELL OLoSetORNCR BBBL
may_be needed tofﬁéﬂéﬁtﬁhesﬁﬁﬂﬁlclr&b?tsméﬁnthéi€§PﬂGPar ﬂepéyﬁéns §hﬁce
these circuitss receiver and transmitter, of the cellular telephone are-
activated, the cellular telephone can then receive a
conventional 31gnal. Thus the low frequency circuit
provides only a low current drain while the apparatus is
in the quiescent or idle state, and the cellular tele-

20 phone may operate in the manner of e' conventional
cellular telephone when'it has been activated. Thus
only a emall'battery may be”neededfto power the main
circuits of the cellular telephene,'eince these circuits
will only consume power when a cail is in progress.

25 . '
| It is thus p0331b1e to provide a cellular tele—-
\J(_ : phone that is.truly pocket sized that incorporates only

a relatively small battery, that will operate in the
normal way for a substantial period of time before the
30 battery needs replaeing or reeharging.

35
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power when a caII is in progress. 25 It is thus possi bl e
”mm mmm mreul ar tel e- phone. ‘that is truly pocket sized, that .-

4 ncorporates only a relatively small battery, that will operate in the ot
normal way for a substantial period of ﬁ),”? before the 30 battery needs
repl acing or recharging. 35 . CLAIMs 1t : . Acellular radio
t el ephone afHaAEMSis, said apparatus conprising neans to establish
connection wth and reggi \é‘élihi%&-r'zca@i?&’erté&.engﬂéhé) bpakntdd, ragig
receiver circuit/control ~circuits, - "1 ul dr
tel ephone elannanatus 3orpriaing i nesnpyto sewab%;ébt¢penpempnaua§hed to

receive, nyHd OkecBLPeCSS)&dHirié apdielr CLFOM! @ bﬂ:ﬁ@f‘ ne \HpNphgiot here
being a nornal |y, open contrg IIed rel ay sw tch, between t Rti‘ﬂtter‘)j/ and
said dupl eﬁe‘Lﬁ{F’ el F&FSP’- t/gangTe Iep‘f?&?f'é"e@%ctrﬁﬁpc (Qq HRd neans
to close saiciblrmm svadTd téﬂ.epl@@zﬂ@nseleéﬂroﬂlcSp@ﬁréuﬁtsVHfrJﬁélﬁ“ 0
transmtted ed by said VHF regceiiver " in.,order_tp _activate

said dupl e>Py U ldceﬁﬁ' gflcr afBPBet el eIt FEAPLVEr CBPRLEST,
An appar at uspremess dand -ttransaiih lcelbukam $eldpheaess signaisj viheret he

relay st ol BoTR G nd) 120 en’ SEBINAN 112BLPEL QIS VBaRucgl 12 1Y

coded radio er m neé

circuit adapthel tbatbevde tami Si ghéﬂ “Swplex rce{’éﬁEnd ced Jalareciradio

digitally codadsHdiel e1dctronic ciAuvARRA! atf- m@&ﬁ@r GG AdhE | 8478 2
wherein the radi'o receiver js adapted to recel ve g:ILO S|gnal havi ng a

frequency  ndteidl oW WESEAHATN T ERRORARY LA 742 Msgec:. io

transmitted signal recelved by said VHF receiver in - \J

order to activate said duplex UHF cellular radio-
telephone electronlc clrcuits.- ' ' '
2. " An apparatus according to claim 7T wherein _
said means. to activate the. relay switch comprise =a
radio recelver_ adapted to receive a digitally coded
radio signal of =a predetermlned frequency, and a
decoder circuit adapted to - decode the signal and to
respond to a specific digitally coded signal.

3. An apparatus according to- claim. 2 wherein
the radio receiver is adapted to receive a radio signal
having a. frequency not below 138 MHz and not above (o
174 MHz. ' ' '

be :°"An':apparatus according. to claim 2 or 3

wherein the radio receiver is adapted . to :_r:ecei‘fre a
radio signal of a predetermined frequency having a
bandwidth of 25 KHz. : |

5. An apparatus accoi'dirig to claim 2, 3 or 4
wherein said radio signal has a frequency of-
substantially 150 MHz.

6. An apparatus according to. any. one of the
preceding claims wherein means are provided which, when
said relay switch has been closed in response to said



«4, An apparatus according to clain1 2 or 3 mneLuunu
receiyer is adapted to receive a radio “signal of a pr , m
;

frequency having a bandwi dth of 25 KHs.155. ' An appaf at s tac®o
Yo cihaim . 2, 3 or 4 wherein said radio signal has a frequency
of substantlally 150 MHz. ®. - An apparatus according to. any one

of the precedi apeckiflos naiddioei tramsmit bed sngnamedmdﬂuﬂaianhesaemayelay
sw tch has beegygLencinl Bnbcapauad bonddtion arlizagbChiktis ﬁ

transmtted si mai-ntain the relay swtchin ose on at

| east unti | gFEHBP timenbast eABPA8Y el apsed. 5 . An apparatus
accordi ng to any one of-the pre- cedlng cl ai ns mnerein the nmeans to operate
the rel ay h that the rela i s mai nt ai ned closed unti.

Iss zh are su cy vyltcrL
a predet ePninefi*si gnal '8 BPB3TraLds Afcording to apy one af \EhEcPBPai ng to
claim?7 mnerelcedtagsqmammakmhemegmnehetmeansitmedpbeatemﬁhslgeaayare

adapted 1o be ggituR' ahet, shlf 'AHAY "Rk Hap SRLLCHOSRL Vi1 REatABY

appar at us. paratus -accor o~ an

cedi ng clalns QhesednunhelnaansedetacmﬁnadesuaeahoisaprpvdﬂedneIay swi tch
conprise a latching circuit adapted to be latched in a predetern ned
condition in response to said specific transmtted_signal. 20 10. An
appar at us ¥ccoPding to éPaPHPQPaﬁﬁérEPﬁ°§QﬁBSI&Pcﬁlﬁémc7rﬂbﬁfeﬁﬁcﬁﬁﬁﬁrates

a -rel ay adapt edehﬁsbprsbaaed to garqanse sansplr@d%meemfiheat bagpalt hed
0 R conn Do EA e AR 4F BB aé‘&éﬁ'%?%fssﬂ e
received by the apparatus. :
Y | o
15 9. _ An apparatus accordirng to any one of the pre-'
ceding claims wherein the means to activate the normally
off relay switch comprise a latching circuit adapted to
- be latched in a predetermined condition in response to
. said specific transmitted s1gnal.
20 _ .
10. An apparatus according to claim 9, wherein said
latching circuit 'ineorporates. a relay adapted to be
closed in response to said specific-transmitted signal,
the relay closing a current path which maintains the
25 relay in a closed conditioh,'said current.path incorp-
W, oratingpa-closed-second relay,isaid closed second relay
being adapted to open in response to said predetermined
signal to release the latching circuit. |

.30- 11. An apparatus according to claim 9 wherein said
| latching circuit incorporates an OR gate adapted to be
provided with a pulse in response to said specific
transmitted signal, the output of the OR gate being aon-
nected to one input of a NAND gate, the output: of the

35 NAND gate being connected to the other input of the OR
‘gate, the output of the OR gate being connected to a
switching arrangement adapted to activate the normally



““6T§TTﬁg‘a~c+csed~second rel ay, said closed.second relay bei ng adapted.to
to said predetern1ned signal to rel ease the Iatchlng B
!Mﬂm‘" " amjﬂﬂi, An apparatus according to claim9 wherein sai o )
I*at ehing € i ncorporates an OR g: aL adapted to be provided wth a
pul se in response.to said specific transmtted signal, the output of the
OR gate being con- nected to one input of a NAND gate, the output of the
35 NAND 094 £abF1 P9 GG/ HI Afat Realishi tedlts Ofleshenngirgt Lhe output

of the OR gate being connected to a SW tching arrangemne

activate tHheeabsdatpPy he|Qﬁﬂﬁr\kﬁ?%keQQthanHANPamﬁﬁﬁt%ﬂaP%¢¢e5§ belng
con- nectedphevitie @t hesia np%bd@ﬁ:eir-hQn@ﬁN[s%@l agapte®d tipas Oghde a said
predet ermi ned si gnal th ate WQ% is, desired to deactlvate 12.
A cel lul ar ¥R$Rp B:n iﬁpﬂﬁ‘sgt sE st36AS ‘ﬁas}"easghﬁ' '%‘FéiﬁeéEFFBEB% th

ref erence tpocebivas sunli n&wlpeébp“}m:accorrpanyl ng draw ngs. 10 13.
A cellular tel ephone apparatus substantially as herein described with
reference to and as shown in Figure 1 of the acconpanyi ng drawi ngs as
nofi di ed by'&igure 284 m®llmlar tehephphel APragtadptonsubgpantiaily

- substantial}y ﬁér@@heh%s%%%%%Hb%ﬁﬁMtﬁhféﬁéﬁ@@céotQdﬁ“&éwsﬁbﬁwﬂlh“ Flgure
1 of the acconpany mg5 raw ngs as nodified gure 3. -
t

cel lul ar t el b8BRAUM] Fhe §P@H?Egﬁﬁﬁlgrﬁ§¥agﬁkural|ty of ceIIuIar

t el ephdnes according to any one of claims 1 to 14 and a plurality of base

stations, e‘?‘?“ base ﬁt al:télc.)lrhla%p{;eiegﬂogga%sppa%at{ @u%siag@milto and -

as herein described with reference to and as shown in o,
Figure 1 of the accompanying drawings as mofidied by
Figure 2.
14, A cellular.telephcne‘spparatus substantially
as herein described ﬁith reference to and as shown in
Figure 1 of the accompanying drawings ‘as modified by
Figure 3. : :
20 _
15. A cellular telecommunication system comprising

a plurality of" cellular telephones according to any one
of claims 1 to 14 and a plurality. of base stations, each
base station comprising means to transmit signals to and

25 receive signals from the-said electronic;circuits of the ~/
cellular telephone, the system further including means
to transmit said specific rad1o signals to the cellular
telephones.-

30 16. A cellular telephone system“according to claim
15 wherein each base station is provided with means to
transmit said specific radio signals. '

17. A cellular telephcne system accordlng to claim

35 15 wherein the system comprlses a mobile swltching
centre and/or an electronic mobile exchange adapted to
control the transmission of said specific signals and - -
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25 receive signals fromthe said electronic circuits

-t el ephane, . the. system further including nmeans to transmt im ', m!"""ﬂ”“m
radiaq jlgnals to the cellular tel ephones. «3G- . 16.

t el ephone system according to claim15 wherein each base statlon |s
provided with means to-transnmit said specific radio signals. 17.
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adapted to control_ the. transm ssion- sal specific signals an -17-
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clains 15 to 17 wherein the neans to transnmt said.10 specific signals
transmt the signals at a frequency not bel ow 138 Mz and not above 174
MHz. 19. - A1&el | ul arA celdphane tedephone asyskemngccopding & @yt he
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swtch is provided ort cl contacts o sald normal |y
open Contro10re|§g¢@@f§gﬂp1g§pls transmit the signals at a frequeney not

‘below 138 MHz and not above 174 MHz.

_ _ 19. A cellular telephone system according to
;,\e‘ _ any one of the preceding claims, wherein an additional
T 15 manual "On/Off" bypass switch is provided to short
circuit the contacts of the said normally open control
relay switch.
20




