c i

~
i

o, .

 vol ™ @2himglex dacceptatenent ;-
| ‘yet t h{73) nyentobRONAEDIE. BQORVEN a frequency tone detectd ecel vi ng _ahd

PATENT SPECI FI CATI ON (11) 1 479 176 (21) Application No. 42397/74  (22)
Filed 30 Sept. 1974 (31) Convention Application No. 405 951 (32) Filed 12
OCct. 1973 in (33) United States of Amerea—(US—(44)Conplete Specification
published 6 July 1977 (51) INT CL2 HO4Q 7/00 (52) Index at acceptance AH
12G 14B 14G 23D 3C 6B 6D 7A3 7B 8E 9A RC2 (72) Inventor RO\IAL E. POCRVI N
(54) SW TCHABLE FREQUENCY TONE DETECTOR (71) W, MOTOROLA,

descri bed in the.abovenot'ed patent- em corporation of the St
Del gware, ploys field effect transistor (PET) switches 50 Unltzféates of
ver

éhnFcagg OPA@@%@Mgmmm“ﬂEﬂﬁ?Egef ﬁ &:;’2@ ﬁhhl ctive cgad

fil 177% )2 AR e the. Fleld ef fect
trggﬁ’;ﬁgﬁféﬁmﬁ ; Q”%ggg&%%tl?% for. /;,7 BAEIRNY that a
pat et (32f pﬂedtllzl(yctgwmse however the voltage:may /g

t he@elsbpUn Stﬂwﬁea(m)r educe t he "one channs /'
per ¥Wr e Complete Sphafication piblidicasgapiorm PET to an ac( ,3
ti cUY a(sy INIEELYHO4Q7/00n and by the fol | owi ng-- th| S SRy

suppl i ed tGﬂpdﬂ&tkﬁtih@23n|3§68r6De’1M’@rﬂEQAaCés to a N

one cell "battery:. The ' vol tage.. must, 60 .passing a pl urallty of tone
signals in thereiombampmkmﬁmmmomnamﬂmnh sequence.

m ni m ses the one cell battery-current drain, 15 Swi t chabl e frequency

tone  gehect wes, MODOROLEX, IINC(;OBSId‘eE&i%d\Mttﬁb atxhe-ndeal fent @menpl oyi ng
swi tch @aﬁoneepﬂetheyStact iof; Delawarg, i switehesri 5tal s, and

filter¥nit ﬁ“’h‘"‘ée‘ s in the
et esctgt.t?l ’i%’?faa& m?%"gsﬁtmﬁé% i me&%’f@ AN

an obj meéntioh, fowhich M Phdyi thit a‘pﬂﬁitvefbﬁ r,smehvatas stemis to

prow d@aybsmam?ﬂetblue#nﬂ ! dhed“ C $5n Patent
de aﬁ‘? E?s mmgégu Eg%'é‘?p%'t ? &% ?g%

next el N the

' {aprogram’lmisemdmneﬁtwlateartd 4 isivitehable n ssvit s,ewet mesld:e su twwot®r, coupled to

’ ]Elh|et g:’-jg@mw éi%? tm?;!% %dm Bﬁ@e tag&f C?Qétsi :‘/gr each

\z swi tch m@?ﬁ-@‘f “ﬁ"ﬁﬁ§°§§§° 'e§n§

to ﬁSiCm cttabe tfaaeensygmésam&ﬁed dnd rmcb:)s;s adekie @ Si gnal s in
t he seemployiag switchable - qumyfnmver mmm;l&ﬂbd! lfeoof wﬂmn med cul ar nore,

it is ' "e“‘ chikenfal l'y con-
pr ovi di%i‘ﬁl& labl é’gl tiscHOd ;ﬁ W?%@ g%tow coupl ed to

t he201€§lﬁ%0lhnd 1 Bes MUMCPMSGNGCM dtor fop bwikthing tlibfacfi feOtodthe and oper at i ve
Itolse@@wlﬂiféﬁ . %}I - sneaif ¢xpecteditoné signal frpqvemen%au nce'
1y

w R e e e e

t ongs sofghatone sigraly em:e urther- Rthé Eiltye 1 PMELDIS foB Leath asmalc plaedet er m ned
four. A ‘Hé‘;héié Ple of i a‘ﬁ%gcw ugnce | Eﬂnalblﬁt“ [v7 %1’ gf?ﬁ& A converter
i s COUE\TE&E& se'ﬁéﬁosp /ol wet oni cal 'y
cont r ofigrmall ' areeel @hed kitsg) cdmcel vers, to

t he 3PEEspoRse tphtegmﬁh f e mgnﬂStq tde\re desvamﬁvl | m se the
nurrberp t° %B &t cul “Bl %ﬁ“ nal s and
Wi i ngc&ﬂﬂﬂ h&rﬂs it agﬁi Rédebveld &ﬁxtﬁoﬁlﬁ hﬁ(y of this .

Ci r cui Bécguse] Itl&smﬂklz efsadnanqjtrars thp&tm'l gwilchés m@nisr o eramgma s for

act %t it dﬁnebless 1p totemb pagtisulaegn the FET .
P f the to the
Xfﬁl? far actu
pr esentvhllenvﬂmt I;ﬂ&:dﬂgerme bé; ao&ﬂth%tQE@FE witéhe ven.nore desi ra e to be
i's rowmtadoatm@n@eogp teatbtt@mmr SWictazttiog) toethen seink quriﬂochwtgl ng the

T °“t”é’ﬁ“‘§%§,’%,%tt“!t‘%%¥%tm§ﬁ“w 1 P

one- celuid Bﬁlmd d resmivili af ranaelet- r doferter tntimg;n and a vol tage

. convertl' cally ced&y&n%u cal |y cmxl?utotrdltesb (Btﬂdwl‘ the Oég’ut out put
vol ¢ ﬁEE 45voltage; %%"ﬁ % vers are -
ﬂto l&) ﬁ“%? aeﬁ

desi gn erdiélh .ésat,tms’y %Wsﬁ @a@@eﬁ,at ¢sfroma one
cel |  bwilts. iy swil dhalile acsivé filtevslows andC | réspol ﬂ@taopéufabluta}it f pafticelarl ef f ect t hey

S are designed to operate at 0.85to 1.25 transi stor switches each

~operative in 95 volts. The switchable active filter shown and response to

~one of a plurality of particular 2

1,479,176 control 'signals of a first predet erm ned is coupled to the .
di scri m-nator of receiver -



voltage | evel greater thant voltage of said 11 for receiving a
particul ar nunber of pre- battery to determ ne a particular tone signal
det er m-~red—tone—sighrals—h—segqueprce—rlone—fregquency—which-- said
switchable filter detector 15 controls circuitry connected to 5 neans
coupl es therethr ugh, detector audio anplifier 12, for maintaining audio-

ilter r@reans-doperative in until-the correct
t one si gnal sequence haS—Tesponse to said 6tlcul ar pluarlity of tone _
been detecte ctor—15— Ton og s _in s -V

quence being- t&ltrdieargnplsouﬂ alefirs 'ptadbtmamle Ega?lmtofwaﬂummﬂor qfcmgdlvd

thereto to devel¥ g8 ley: E?S?héﬁt f"°“§5ﬁ|°'(ﬂ‘l‘dal &Y ulgs nymber setd
75 i gnal s, dfu@l SRR i S A S e

particul ar prse- h§ &by leamniere chi nq; @RteR€dr I auii Bdpliiafl lZdBi'Qidiﬁnﬁﬂdg aodie 70" -

condi tion out put of

70 neans coupled to @ battery,and, the anpli fier 12 in an- i noper ative ’

sequence for thateassecelip edr to said ttem w the r amplifia é2t19 %l ¢°n 013 he
In the enbodi PEiRRt ofs for means ‘g ‘§| ogl'“lé %‘i

. response SaI cu ' urat een det ct
particul ar Se%ﬁﬁi IYen que H&es Ek{leddihe&ixf 'td}@r

signals corr ﬂsp@aibleaghéretoaodeml 0 :sceesi@x dsfecemma ovtsctheauae tb Ibe repredaced 0175

80 tone signal gi eﬁlﬁec pled] &qisaid . Psfﬁcl!&'cn""cone
signal has a semﬁﬁﬁu pty %l n@“tggec m@m‘”ﬂm éﬁm
f(ﬁé‘e

mlliseconds 6y a paticage

signal of thes prgsniptoebhmmsitnals) t ut u tos:auaﬁtm:teatlyn a8nd
converter sequé‘m? cgfg cond to
said batt sa tag ﬂ é@fqﬁ;nl etokﬁ %yfé :ﬁé > |ve
85 converter an q;and»lt $aitl

b¥te Sana Isco
enbodi nent i 20 amegys doy emmﬁ H i _rw!twb mtrpwpnustea@tuetdnyﬁh@rd%mtuml 185

nodul e. Active FB?]%“F‘] ﬂd d/oeding m ngg‘_.‘gar . ];(;H c&m‘m %ﬁlgnal s

i's adjusted to g Tﬁ%;:’ Broup bOSIMSY BjanlsO ¥l 2 Scinfte Rtedhetoy t Y
of particular wmaspamhfﬁgdbmr lwe:fi:trnsnnrt OEdtresonting ot eﬁrs
sigals, sai d2&oﬁ °t1 egn e %sd Fepverter| jpes 2p tigy EfY Fmelzz emheﬂ ?ﬂg

The 90 cl udi ng T ﬁ\l. o ed l

.—,., :tou ?

tone signal Wil lea -} ; aftioAlaEgroniat eﬁeﬂyatzo mmr Q{gﬁﬂ ﬁ(eoupmu

through filter $ignaloto g pond e thie‘% néﬂtec@dr Q@l f9r armrp 95
bi nary ,.20. 13 g °Pt"3"f'lf m
t he second pr% ""°a§§ne@&ﬂ? igﬁ f?-o%ﬁ‘:ig“ffd |

| evel -to the fi eilfr: groupe of sngmratadnd tota'm' umlem da&cﬁo

signal . 95 vol t@gepteé%tedmmfl ol ilqyepslwlop nmpbdtmmde

colpi i o ot X BUESE AR, o K R e i
causing the Cou%ﬁr agenl I |Q4th Apz cula.r di %nﬂfu@uguamand '
signal s- at sai dreférenc to2 thec suommp nﬁngﬁdiamt [ b)agxnslaglwzl tlmmgajmm fi rst o

pr edet er m ned v oher evel 0 dev ... _coughed”. "pcwntn b
Timing circui4 ﬁ ﬂgiﬁe it L 4 f h on&e er ?ﬁ%ﬂi” 15
chh ey ug 1

fully descri bed swi toﬂlQet bmmantzg}a aﬂsl

noted patent anahvmma. _counter t|!me (a/hlrﬁﬁ o mt havhl:i@%%qsgerted mtcE]
particular r sg ‘g ﬂg ' A% PArHB Ut §¢ V’&ﬁel“P -y o eohe 10
sceomp yi ng 4 GG ey Bl e e ey

The "2" count sitpediterdRosw i Pig '.lhydﬂgs\mtcﬁlg ﬂuar bmktcdthag'rz" cotdt a
sel ect | ve counmeanspof thﬂaﬂe';l, gidter end he det agxmlmpbdthzw i line28. Thig fqungi ng

recei ver enpl Weﬂﬁgﬂﬁgﬂ fﬁﬁogt %,~.’.'§' “aplt lgar& W Gelal 115
swi t chabl e freqmoﬁe et ectjar: O Q@Iguéﬁl nd?y UQ

24 is a hybrid i ©in Figure 1, ;iradlo frequency code 1s devel ed, dt sqmsstblemmddﬂfme

whi ch b s ed-j hyy gudio 5'%4“ arjy pnesehavteenal#&r
detector 15 vig ""%ﬁ ) %%&zﬁ el *’%a%m he

bi nary to deCI eivérOf1CRede ; wez‘aeswenae ecmdms in
dgeivesi such @oide agntthneamailbdew nath#dim bi t

]

thereto via Ili neiar_Ihbep'lé_d)tqra l.; ampi:ﬁﬂr 1% - afiké grrabtyl c di agram of the bit

bi nary signal dé . -B&;'meé SOT&bémrlbmbmal l;(mlml@!m e
plug shown in JE PTCOrRES B fi) | gage ugt@?}gfe dei‘ sﬁ%ﬁel
frequenci es ofst! fré’q%eﬁcyftgwdé‘t’é&or%“a 1 ﬂ%ﬂl ifter’ 130
radi o frequency code |s developed it is possi define signals,

nodul ated by audio frequency any one of sixt een d| fferent tone si gnal
signals and predeternmined tone signals are frequencies in response to the
"2" count 55 received at antenna 10 and coupled to signal coupled to
code pI ug 24 VI a conductor 120 receiver 11. Receiver 11 may be astandard

R T B

>  toge sequep) onse
TR SR MRS s el

“:.t-n‘r.- vy



1,479,176
accepts the fo
si gnal s -coupl e

3 and logic circuit which
ur bit decoder and level shifter 26. Binary to binary
d thereto fr '

will plug 24 and first increases the voltage |evels develop a control

voel tage signal on one of of these binary signals and their

27 in response*
voItage Thi s

aopl e- | edds
?, edeter m ned

to the four binary bits..5 wments to a seco
control "vol tage signal vvhen coupl ed to A

freque 1°8t°d’“'° yif whi 9 ptaﬂts fe e‘?"at M@dpln ambﬂmhslefttrh%& gBloaryotof requency of

the Pid e 2 SRR ﬁmft estgt§° mlé:ietn ﬁg{é

+ det er mioh ¢lesé BiAryS QEHABNNA, th&

! -'l;-.‘ﬁﬁ""é%g?&gnal s to |

acti ve niqntSttera Segond predetemminndi tolthger  Thisicherol coatakge SIgna whenkﬁuﬂétﬁtoofmconduct ors
27. Acte¥g 'q I‘H:’é’l"‘gi 6}]‘ ge_level hingryo %éqha?l tﬂF‘@P 3419 |“311 semsevit fon Fi gure

« respon cgaﬁ'?
of t he cpuple rge

bat t18r yogzpl N@taeb o -pasi

activeg

S e

: "'ty of stages
cdfamgﬂuﬂali@ SR n”‘%} 9

i
# €d dt&netsb@eflé’ee'thusrﬂ One cel |
tt!tteutsteioonnbtmmlll nits pre- 75ece| ver

. 11, au &qs %ﬁg g g‘%%&"& gfgzxge Higwred.

Sin tlﬂgenpyeof a:leasenmnal tandi in 8 med e lugmﬂdlam
E‘H’c@“ Qél“?‘}?en battery 34ctiye Glnrdé.sorae detybtpa@cmmtet Bt above-

si gridl

sequentyl
0.8 volssq%elttﬁu{xl

rm ned t one

couég t‘éﬂlmgﬁl r;ﬁﬁﬁig %S 2, 3, 4 and

g’? “%gaj‘egé@rea uqtfggt El%té%“ggm Y %ﬁ’ szsdé@:%uva[ res rom

depend|dmgctupt5rprbduemgtlmtsano§eqﬁ‘ﬁce afpel.as ivolis alapcdueﬁ I ugoa dthabswte ofi th respect
°VG§F¢TQ§E&°t@r chargecofc the onssce!lhleatﬂem Qnet@lie 85Counter 21
upon r %f ‘ﬂﬁ

det ect lca.iht
count mri:qﬂu
knows f‘?é‘l

art. F@hcibré
~ be a veigia

€ COu

Qﬁﬁg”s ggmeé n:%f 3161’ §§econd t one

d&ﬂbl‘é& Gia candudtor 26NV &yt &ﬂﬁoﬂ PWsh a6 35 may be
lwdlpt/oﬁatheérddandt othoﬁh&kﬂbdx amplecitindly conmonl y

aP pt bpfe tqttegessiqu wensnkutm in the

i s Shrs ﬁtmt%” 3.3@“ sagunt 51 gna
ubkedeplﬁgmntmraatsean a o code plug
twhmlta egmmrtm 5;1; alrte 30 and 31,

rzgsxéhat%@vem D 8RO Eﬂl'n ‘Bﬂ‘kh 8V fo. gec\l;mlldgch?r wéémh%ﬂero %he signal

coupl e e 1 ﬁlefeﬁ@&ét@%ﬁ@f’mﬁ!@pt@& cell battery
34. The6.tBinatetel depimal mr mmedde‘com :hﬂtle\bl mftqr 26018t hobm Gh VOl t age

con rtﬂéﬁefﬁ willgesp %%0 n n‘f‘r‘k etmﬂtgfﬂmgﬁgu[}tgoand

bi n (s;?} _1%: 7048 8 part ofthe 100 of f our

bi nar y of logé&ak Sort r:to dnéi:fu tﬁatd “ﬁ%ﬁef mghi fter

Ref er r mglgtl tocacﬁv melSIZl',o change i cdmedeMamabouaﬁd tBinpﬂr - .decoder
and

enbodi

res ponﬁﬂcﬁeed i‘%‘ef%fﬂe ?ff’?et’ﬁ?'é? g"“egr ‘E": e& . ﬁéﬁgﬁ !Dér4826 WI a

o %h Qo in0MRUPNE QighaV t Edn® der and | evel

shi fteFefm@OFslSa defegted, ofountes ZDOMQl gﬁahd lﬂen dilas§0, qnded&h&tvmteted voltage

coup

filterto dto(}mrplliﬁ lii:rB124nmhﬁeer
) 42 fre

o T

waiagy el Fach rs 27 and

| B IR A L e
oWk Wwith| sefpébt teNévenal s 40, 41,
usi é‘gF#l W'Mmt shiften d5¢ t Levelrahifttss tﬁr td d8ds teehi fters 45,

Eactst I ﬁ?g?e &ikefsgg%;g a0tk BELF - Inﬁefmm ,@"ﬁ?mrgftﬁr ggpectively.

ot switdh 35 € PURACEd current réquirements so as to

out put sausedgoynter @t tockek reset foua "l” eduatyn all dow usmgd/\modipdghng rbdelvet. (e 1éval t he t one

o o1 1 R L S B R Eﬁ%ﬂ%ﬁ%ﬁﬁ

devel oracamt, Olnﬁﬁgxﬁﬁcu duvélbp € célDblile
r emai n?ﬁ;mms signaly B@l%ﬂ

has an
cougy & unteflmf

al | owi ntavqﬂl befqogpledzo cmhrphymﬁa S lnmmmm \tohag’ee.s

audi o vgyﬁs

' t%gg@bce i's

°y rted

' % Iﬁl(Each of the

t u@q@haw@ewfmmmgem ertbeﬂﬁel shifters
ﬁconf-l@ : 9 °“P P ‘F ﬂs Hal so be

fwéﬂmcod g 41T e ghike F,h,ﬁa ﬂﬁ el fher 12,

.EThetO arrpllfy t he

Lk}
EFG r%qﬁ"és 1)?na stgna?' bmary QGput]_glg@Is gmetopg} pnjthet 0 48 in the

to spea‘ifat" dinf @ e XAt ah “‘""‘% iy el b‘i npl oy field
ef f et aghah iﬁw}mp H agedacﬁnamoh” egvﬁigeégygaaat aiaﬁ"gt @5 (FETS) in

order to mnimse the 115 may actuate reset switch 32. Reset switch 32.

. power and curr
"1" count, al

~audio alerting
33. If the use

~ 2 a2 [r— S

ent requirenents so as to causes counter -21.to. be reset to a
ow usage in a paging receiver. The level and terminates the
signal shifters enployed herein are nore fully fromal arm

r does not nanually shomn and descrlbed |n Unlted States

o, " Y T o o " "~ NN A ~NS A o



count will be coupled to code plug 24 via maxinmmvoltage of one cel
battery 34. The conductor 23 causing code plug 24 to binary output

si gnal-s_devel oped on the devel gp—a four —bit bi-rary—sigra—inaverted and
non-i nverted outputs of each of correspondlng to that count. These signals
| evel shifters 45 to 48 shift in voltage |l evel 65 again are coupled to

binary, to decial between the voI.tage, suppl i ed at term nal 53 1130 - 4
1,479,176 and ground p ial . The. output signals ‘In orderto nininise
the channel ong. devel y Ievel shi flwgﬁyﬁ 45 to 48 are resistance of,

t/age

?‘1

FETs 75 to 78— , ———t-jrer- .
excess of 1.5 vil § o = ol 1 B & ewtite ity L T
| evel of a one & Gprédetdn c 10igé td’xaé%SbBIQi’voltsSh\isf 61 cSupledcib(the ™~
battery and thelesdmmtlerplamdh&ml 'eﬂa@lofmq i drain f tthe (i ? fect trtutﬂstos smtch

provide this3 f predeters --.ry"’heflrtblitt“ 8 10
P cess o A S B EH G P T 0
inverted shiftg (ﬁmﬂﬁw&ﬂegﬂ&tﬁﬁﬁﬁ mpkifies ‘;,mFuﬁbmfﬁim&adetnﬁdxghervol §4wh11e
non-i nvert edout ﬂmars cqﬁpleda:rphmb nsplﬁs ofd“IORn Qeqrattns ell bettpery 34,/1¢

vol tae whi | el0ogates 55 ﬁr Eor-£53 't' Forier ngéd.-fs- . “Is

coup , . d 5033 _to.

operating from ohﬂﬁpﬁ‘te 28 # ' Snd e drafhore 'ﬁ%eﬂ%arrm e,
the inverted sh, BOEBIE‘ané!BZ . The4Bnii é\ﬁﬁtgmt es Fisll ¢ffoctGansistor mtepest6850 Wi

l‘ | n e a
level shi fteNcs{%evel g‘ggsl OMP@WfF ; leﬂ”t‘ _ 31 % °L m;ﬁ S8
one i nput of 1 X  ronty B Dinkty s : 5! encies to
requirenents. 5%00_ inals Qoa:;) om | nwnﬁmaedvautepmxsmtc idch fespnkeeCt
transi stor sw tdieeeods&l ﬁa - fhis I2&v&h 1slhr-f ttempditlmsof 6&t9 'Hrveé mnmtt of
when svmtcheg%t nnawos \erh 4 _ i S “m 3ot -
hi gher " inpe tected By "f

develop' g . -
bi nary signals ed,bmetlev'Ehlos theSp nhmamgnl fsreﬁmem,l es ntooule ) ; ﬁlmﬁmse nput
termnals 40 t directlyfrelated m%; “ggeteltgétg;l Il es&?&?{?ﬁnse
t he code e nt
68 to 74 ar eyﬂuﬁfgs?% “tﬁem o e IPfe % te%é‘}éﬁ%ef{gﬁe rd,ag;alm s

| ower frequencyoﬂmgabon@msnﬁr caledNCfR:gQReSMS&Otlo PEB 2| Ils csixm
0

NOR ~ serious|ygetes S2tleg6 v
' -véc *.,.. ?Cgt éﬁnﬁf : -% de .. 95

devel op an og(? gj SI0 The vol 12
directly rela Jveteamon_'jeagef e b asOthet maledqosmoaeots;nﬂ
al | ow fabri cati controhpoltags; wijla thierefq eltteheexcess achmputttcrmt:iaconnnctedmeglsmd
circuit form s g: %‘3

to

preferred

t he hi gher VO|r FénentsS e'" gin giver. ng tcnnlilcgumeptﬂ termimishH5atoi 108dFegr am
vol t age converteo fg%qutput 7 Bﬁfh - osamplelc ingpyy a}. 400 f‘-al led it
gat €s 55°to ’thro ht .:*t'? .:d- tw en clee 1 gcj) 119 ﬁ%ﬂls tP
termnal s 190 binatyOto lad@ QctiveV €24, respERtivaly. br olebtrode 138 of/ 1185

| eads. 23, 28., filiér, mmmmssd'zs ﬂlmssmm: Afansidbre1 24 dd doapled 'outmtmtnfzm of

the, respecti ve 'G‘E“ cl@ecolipstos gles

referred (o as °°°“"3’§° '" ﬂ%ﬁﬁgl G pmicd & G el 6 Hbtir

cont r ol voltagesow, oiﬁnr’emhes 8t iswxamqmueﬁmmon coutmmtmdesuo

connected to resec;tdjpsre;fstaﬁeasdi m eehgne ?eté?“tthat
( e,

are in series \Mn_..Pﬁé“ E“‘é! c!glo@vtoa 'f ach ETs

in order four glals ?3 fGo-e HIeD m&wm méhes €33

power and cBOr Qetern '_alvalt aﬂvelamtehass duSr tbnaﬁ:sespécovssy ltcsgromrdlmmuadlnolmo

requi renents of vol}rses wgkdt mt%}‘ég% : e@leegvfe - entte - 105

to 108. For Ea m i--f S §

termnal 100 |ss‘p@aﬂ,= (i caﬁa tance| €108 6 :E

t hr ough resi 5 Ol’cSuplellloith leptr otumvta&lse tdonpi tpbthtgxtdgm _'
27 between ele ?r%ﬂ%‘ﬁg 3ctige. gBe‘ Iptoggwitch b dance I3 2 i 835‘

deci - conver (ELeER: (L AR Ueode s s e S SO
126 of 105 fil el ek@et trdndistobBvi are aﬂonedtdrareﬁebﬁadaﬁ oft’ rtaetsusﬂsmors121
i's coupl ed téooutlrtlclti effent rtiapwidtorss _tt:lcﬂhéé t d%atqupkdqtoabfmwt mmghem de¥
105; coll ector. é"l ‘E“FG t$ ‘7%\“‘ r%l‘ﬁ% %‘tef% Jf?! l‘g‘ffé‘ A4 ey g :
secer e 1 xS, T B A ST,
1,412, 897. Each ifipedidteclromt keidasl alfzeeﬁngode maembodraasuamr tﬁaésmrs con- _
coupl ed to 4%5 f@queney ©Whish arivE filigr 1%inameds figgrationsi maycbenemploygdput  t er ni rié‘P
107; and collectorel ectrode .110 nected to a resistance as shown in the
above- 129 of ‘transistor 124 is coupled.t o output noted patent. Wen one
of NOR gates 55 to termnal 108.Emtter el ectrode 131 to.134 of 65 turns
on, that is, switche froma lowto a transistors 121 to 124
respectrvely are each hi gh state a cont rol voltag of the fi rst pre- co

- . AN ™ N T I I

S f‘ﬁ?ﬁ TR R,

<

-l



term nal 100. Although the connett:éd*tét he drain &l ectrode of th

ferred enbodynent is shown with the field effect transi stor switc

col | ector ‘el ectrodes of the transistema760 Fi eI d effect transi stors

SwW t ches coupt.ed e _ou T he emtier. 125 when
i1 S 10 an gl TR R P e DT
potential, and dluaiﬁewf&ﬁpﬁt&&&lﬂdnam Elpéﬁx ofratrel I;encyliﬂlvet r had aoel datectades
coupl ed t hr oughra@hster8|1210ﬂ0de24 ang ennacotesk as hend-fip paging Wel'r'és”(@‘tbot‘ss e 7tohe '

Cnput ter m nal sy edeE & %tmwtt °°53 s

frequency determn ned by the i npedance respect t o] m&ﬁ
re

understood  t HEEGH "O"Ji mloﬁ { tofrhltials 6 'affeot
flter ¥9 is tunésito 1 u-gpef"‘ ely)rl‘.?xtriayledhed chnd lo cclrm are oﬁaei &176

5 In oper at| npr%t'ld‘e;?bl ed.
for selectir %ﬁ l't 'g“?n . Zfemg njwj %m 'g
sequence. The R tol129 iy be rb@a:hﬂ@dlt t&@d’qmr
frequency acti s okderttorpravide tﬂlmm iie dtmaryt ransi s g 124 ar e
connect ed as awtput h& P%%zﬂe@ell%rmﬁy Yevhi ¢ ﬁ e i gur e
5 tone; si ect hable

3, they willed] afaee Epe.fnc &eﬁl it§Oof [ 1oAY kignal NGy
70 response toct, ctea myrga,a fudiiipU himef etfﬂequm inisequene pclu;k nefcdi t he

active filter frpmtrd'. emdduww saﬂ!eobolbp halbatiery® ‘% Yaltag ‘F‘E;
ekl is

t ransi st or 5}# % tec' th;o@“ﬁ}“ sau[ %ﬁé@t EMﬁJhXble
ds dto U'tfa'imsta:@ £it &b Gwit bmgoitx@ b saMs SHoRding aDploMbE o end eftecy g5 -
fnat i on ot hespohdeatn aa1‘ll" sxgnnldempteo topubit aransistdri ewidches f each QDQ%%Y%EM S

1 izer oes"” attelvmﬁtb 3 ‘f’é‘“‘fb8 Tesponse gha bl e-
actirve filt ce?(i Eg% gﬁ%‘; t‘:ét ﬂﬁ% FIEI‘:?& gﬁan olta eQif

~ shifting ad Ogsoﬁplsd E&thbﬁtftérﬂxﬁald@ﬁlgne t'T ansakiedy®s Setdrinetadpaitibblant
programed to rhqthprpeefmedl rcowdu%urfrm@ncm Whgh .==v;~ cfétet h| S
nmodi fi ed bi nary?4 1 ALV % 2 s, 4

IS:- 15 pro @éﬁ d&éﬁi"%ﬁé mlﬁ antofsztlil lter AobiRbad Spéttive in

detector sw hﬁmdédi:eda uqmtf sfrlefpohéeetoea’m drticulareur ty)pftodetas:t
a particul ar pllaﬁabllﬂii/lmfesmt% Iﬂm aéomiﬁl}elt F‘H{ﬂﬂ [“b‘P %‘}cﬁ °‘P e
emtter frequeffepeR gﬁ@u&}{%‘{" m‘m °g§ suc Seid

di sconnect i ngs 19 Ghes Edfsm oa aaged CﬁWQfefe@foran@Aﬂsdhﬂtg an
el ectrodes fronn24t se aetmml:t s ob Utqperdativeint regpensg rte atahbr signhlain thhrd 00

output 20 ter ﬁ?l' r ol c R f st'?f‘ess‘m\?éf develon Biacha ol’aéry
swi tchable fil % i%iﬁ{ N ‘?1 T 2k U ggg? Bl the' p %ﬁps
tewd

including a g deinfeacd: utessB@ﬂﬁ folbeadetek edsatgrnedmﬁm
to input trandestigsls sibt td1e1§8.eaedne elv.atnIv termined voltagk 14D low¢rethan the 105

Comnect e 10 REEG ?ﬁfﬁﬁme “"*"“ﬁ? B e P

predet er m negs 2fhus,WHeh ar“ﬁ?nﬁgﬂilﬁ o le ﬁleﬂ:s ‘ad operanveditt sée_u/el
greater than tttemumltl emlyftrm@r oug ignals 110
batfery to det it %@?‘wgﬁfﬁﬁt g gg ﬁ ::t;: el
e ment, cod®aph int ludiiiyl dstceﬁplaéo sﬁd

p mred bsd Otfoﬁnecﬁearftonm ltnpnmeunmal toramépus ewsattshled epﬂnmgh resgense ¢q '
pagi hg recei vertermipaljaze b?%“gélg%:ﬁl -s‘gn fgédlg?pm SR W Tis
battery.and thé’%@““ tnay low t@m@a}wpr of -

said filter m@aea nlafe the Guilas wbn aedi logid
termnals r es phﬂsenm@rsmmlegte# ta mmt%m}aﬁhr a:|pp11a edpresame “96'0*_{ E glop b
1

response to a "¥0 @?gfée pt tepmin %}5 éf,‘l’e
termnal 100 aﬂ: ﬁk&%ﬁ% et&ﬁ:br vide Ddétébt dified dn

‘successi on of pekigH iadupablg ofl exaviding at ty(oﬂrr(mrimnv&epaselddmt@la bin filter meapgli ng

means coupl edOttensmnGi%EC‘! frgee atwtﬁl
EREE s % LI S 50,
udlnt

of operative idiq frqudrcRs shidSadiverfited 25
to' 138, and ttn@mssemxiMmdoﬁnng‘cm enssAllo ke | co pherethroyghnr said sfieddhnect -
the enitter 6% e&&eﬂbﬂe’*@ffe‘t‘%blegle@m?@tly fﬂ“haﬁ?"%ﬁ"@ﬁ%*‘%’ ’L"&F‘t"égﬁﬁhﬁﬁ’eﬁﬁ“’t’@ a
appropriate transistor. For exanple, if an tone signal frequency in the.
particul ar 40 out put code of 0101 is desired at output sequence to be
detected at a second pre- termnals 105 to 108, respectively, in

det ermined voltage |evel, |ower than thée 105 response to a "1" signal_at— -
i nput term nal output voltage of said battery, and converter 100, emtter.
resistors 136 and 138 of transis means coupled to said battery, said '
voltage tors 122 and 124, respectively, are fused. converter and said
codi ng means and said 45 Thus, -when a "1" signal is coupled to input

svmtch means and operatlve |n response to term naI 100 onIy tran5| stors

A ~NA Ol oA NS o o A A~



granm ng of these transistors described, it is signals to shift it from
the second pre- to be understood that the|r |nterconnect|on determ ned
level—-t o-the = S S—at € Sa

vol tage 1 evel and Iog| c ocircuit means 55 the transi stors connect ed to
input term nat—operative in response to each signal at said ?OO and out put

termnals 105 pr edet er m ned vol tage |evel devel op 120
As ‘can be see 1“;“9@“1‘“‘4 i‘emm equency one of said partic r contr ol

Si gnal S. act| er an st one %g ctor is provided 2. A tgne si gnal
detedtbr as claimed in which is-42d

%lp of providinga pglurality.of Caim
1 V\/nel’el . qaradmﬁvut'nhﬁbiaﬁ for. ‘tila "lene&ambﬁkouomgmgmdsﬁsaewn@ns for each
“t onei, simpyde ¢0mpleti fxomuchugter |

i et#atmye theatonesdo (ks seduenge. t?’FL"’lFone si gnal
sequen Pﬁm%ﬁBﬁ§%§t. la b B °Ef P‘ig ho! Jaiy g ‘&ﬂgﬁwé Br ‘deter- 125
" 8 atcleapd ofgemtﬂﬂf@mdel qol ar one of

Shnglsf%@bﬁtﬁai seqtgm{t ‘Eﬁﬁmr elDbeittelrytiexcerit ctiverfilter fiekd |
ep Yo @he odup o excerit enactiven one Slgna
freque dsve!mmd‘oaf nal 4 OPtI_’Pt, rmingl pFﬂsPt @?ﬁ#ﬂfﬁﬁmhaﬁdﬂew it
" means. %‘éﬁi g fgg ' d K 9; eflé 1O} ,;', }
el eoior dirade" Wt Mot i’osﬁbaostnsteﬁ DIVAA LS 10 SwikBablSacive flfee) THS 179
479, 176-csponse to a “1” at mput tenmnal 100, level shlftmg&nﬂ kogispaincuitry dadesigned1" si gnal ,
for. tars 12¢ F‘hl ToRmammed; o rqgpise Wé’&“’?‘@%’é?@cf‘t"ﬁ@t may be
coupl e u%m N iy ey UNWHANWE COAfNes:sequence. The
SWi t ghgpbgaiided BF ~E§h"._' ahd1i Nal. AQ6ne dignakdetéctof sw:fchdﬂ_pjanc ative
filter emitdertetme'ommmttbe emmansiislstbor @emqa 1P0ﬂl°'11£l‘4pl 1 686 and the
pagi ng P stede thereto, fusing ;the §  dreq -:‘,’Fﬂ] ﬁh‘?e ’;:ﬁé' each
“turn orfS odé’ﬁ §§&° o 6o it q; oltbe! pRHteR tBAIE the! Gu sponse to
‘the 20" lternihdN By : '_ ik edshi’ 6 (the C aloltageasft gald/ batterg.e tchdrlet r act ive
filter ﬁansbtqﬁmm;em 0 'smtch!ngosl ; naneaaf ingludi & rlena i%: m m
- - it is

transi SEWPL put ist °j.ﬁﬂ
desi reoto ctequ &cum@ul tdo t,&’fzg s0¥f @ prédete! vmdai a b| nary

An

. conbzmahucra_mﬁih‘ratra t‘i‘rammlﬁhen (it‘déns t o:oll;xerlmlereahe tlfan@hedrolt!defotzmd t ransi stors
als 1004 1oattowt<1

10 " zesoypl

swi t ch LeL Y Ut bafbre! insert 1018 qE s h th ﬁruiq{,ctgprm nal 100,

| evel | Teiver I isl pligt &;iﬁ@*ﬁ{iﬁ‘dmbfoy | fhead to rsaidSt qrandzme to 124 may
- be psoger annhddéhoe epﬂMMpmutahMMmtmw‘% gint o provide

this ?hwﬂ od utflg ter ST %‘ Btsté::e 95 \WHAT WE
CLAIM | d Alfidiel yi‘ﬁ"&ﬁ@n Mﬁme% Buccessio: %A tone
si gnal egreﬁhm’g devike: ﬂi&ﬁ.&hﬁeﬁtﬁk;ﬁﬁbﬂ Efign

det e8% through particulaxiones] of transistoys g 'ﬁ:"ettgw and @@ d@ﬂn@cteehnsth@riéoo qu| ng
1

drgcoﬁ%m%i%% nc;‘g:ﬁ;%ﬁn ﬁo‘%@ﬁo %prow di ng an

d t‘atgpu_, o

-

el ect r ogppfop ﬁhtem'anhlkter pleat:bamuttput sigfdl elher than the
out pd@ @@puttcetl H810 ai?\'\‘ﬂ tec‘ tt 8I5 battery,
SWi tch « ﬁf’rx@ % ota nmeans

i ncl ud| Qﬂﬁm Battesy, said vd: I coupled to

i nput tbrsamlantl muech'ebr. @gechy ercanvevter andnsatdemdmsaheam&ld particul ar

out pdi “1" l}' gg'@f“ fs % o twag ganected to
t he do aO‘FO”sﬁﬂIi EO|to& erm ned 25.
W | T esdput te’i-huﬁls 1])5 and Eﬂafeep ly. a coﬂxroISsxgnub,I !aiugeoﬂvenm-l aper than the

syol t age élthetmh trvlsiswpentelt erchding|levebghifting means °°'!I%RE to determ ne

fr Eaie WWOWW%:E@%? %ﬂ tt%ﬁ% pﬁ;fl ore’

vl nsertltbrbelu téod thatelseh<ntersumicetion; haletetrunediginl telthe dicst predetomgnesy recei ver.

o ' i e R ""ﬁ*‘ﬁ@?a@%ﬁ% X N

operat | VAsicin Bk gétnl & sw )Eha e | lonél oﬁ'&a:d)pimcﬁlartm frolngignals. response to
~said- pawcth:tﬂtwan | tomeadetecyor 952. 11’950116061 %ﬁ%‘g’“ﬁ’o 1

Si gn AT =500 are

i ndi %tt S %ﬂf&&% £t Gie oeﬁhav&aa&ta HERASToE Glbted! 1B3 0T anmi ng

devi ce; suidkﬁ!&tecﬁdlﬂ’si op tome bicthe S ingjtiiag 8 ,particolds e uetaew ofed to said

35 throsegwnpaﬂ‘ilts ravdqdrreﬂlmm suteteoplsnal qv@cl I}%ﬁ, er sai d
25 to

det e%go Féﬁeac mv%nﬁemﬁg‘co ¢ ﬁgﬁmgtf% Qtles vogerative in

response S|gna Oemtter resistors 138, and thus
successi on of S|gnals to devel op a particular disconnect the emtter

el ectrode of the group of binary signals corresponding to a appropriate
transistor. For exanple, if an tone signal frequency in the particular 40
output code of 0101 is desired at output _sequence to be detected at a

o o A N 1 A NS N T I

Te-as



will switch on and develop a "0" signal at to develop one of said
plurality of partrcular output terntnals 105 and 107 respectively.
control—s : =6 : A C re—tremaining-transi stor

i nter- cludtng_Level—shfttrﬁg neans couple to said 50 connections from .

input terminal to out |ng means and operative in response to
term nal areLﬂ I or is.the pro- each signal.of said particular’
group of bin these transistors deseribed, it is °S|gnaIS'

to shift it front secon F to belundenptood t hat therr

| _
i nt er connect Tom, deterntned TevVEr 1o The" IrlbL'pICUCLCIH|ucu Sumess)
: 1 Bong

and operation aﬁg} e-ﬁt _ L gé‘& ogeja‘:gv E;sconn of gai¢ tragsisio lp :
the transi stor s sgedhagls U : _fF%QHthﬁ méS§ télp '%gg s. :

signal at said fomsisime 'f: rig @i 1w ranp eglanlc! . "A0Bne"s ' mmaim 35.' _
predet er ni necP v ii’l“- u Laishs il ll§-' A@amﬁfb@r@e_@np:oassmftemche )

\n

©
I

P=
a.

This is prov eﬁ*
filter of prns,njf_ 3

t her et hrough, saidiA idet
effect transj twﬁ;
response to & chig¥:

el ectrodes are ggngie :
said matrix crrf'v_l;f
preset, sane
7. A tone si
said first ;pre (g
vol t age .| evel o¥‘ 1N SRIG elrcuil gleme
vol t age. , t FARTETE TR
series said 3, Aﬁ q@
transi stor swtchés fiT]”_h _ﬂm
series _Iﬁpedancer;fl""Q ‘ngﬁhﬁﬂes
matri x circuit meaHss: . ~{7“- L2 :

40 having a plurality- of inputs - e ' o= vol t age: level , sard
first predeterm ned. coupled to lsatd converter ‘means,. said : sard

’onCarfy controllable

seri es inpedance . below a. first pre- 15 fesponse to each sdi d. particular
sequence “det:erni ned- |npedance signal - coupled thereto to devel op a
par - - 8. A detector as clained in Caim?7, ticular. group of binary-
signals. . mherern sald lrrst predeterntned voltage 4. A detector
as clainmed in Cla|n13, i predeterntned inpedance i-s-l-ess than 150
wherein said matrix’ crrcurt neans rncludes a- - ohns 20 pluralrty of -
circuit elenents each operable e 9 A detector as - clalned in-Chaim 8.
50 response to said particukar.’ s quence srgnals _whérein sard series

i npedance varies.in- . coupled thereto devel.op a Bi-nary. srgnal P

versely with said: frrst predeterntned wvol tage sai-d-group of - brnary srgnals
each of .said T ['evel . 25 "circuit el ements.. being. reset to enable -

10. A switchable: frequency tone detector 55 ‘opération-in. responsé to said
parti cul ar . substantlally as herei nabove.. descri bed. and.- sequence?" <
si gnal s. . ..'.' as shown- in the acconpanyrng

drawi ngs. 5. A detector as’ clarned inClarm4, o T For the
Appl i cants, wherein sai d crrcurt ‘el enent s are: transrstors 'VJT

F. J. CLEVELAND & CCNPANY havrng base enttter and collector elec~=

chartered Patent ‘Agents’ “trodes. '

40- 43 Chancery Lane. London MCZA 1JQ ﬁ .A detecor .as clalned in Cla|n15
Printed for Her Nh]esty S Statronery CIfrce by the Courrer Press _
Leanm ngton Spa, 1977, = - - v?f-
-8~~~ Published by. the Patent CIfrce " 25 Southanpton Burldrngs LondOn:r
WC2A 1AY, from C ' S




