CHANNEENA TELEVI SION SET |'S TUNED This invention relates to a telkelisi®g0O |
channet” det ecti ng arrangenent for detecting to which channel a 5 tel evision
set is tuned. ‘According to the present invention there is provided a

t el evi si on channel detecting arrangenmem-for- detecting to which channel a

tel evisi onlsei tBLEVDEon COMMNNSE NSETHErING ARRARESHERTPOR EpESEET AUE
means for STOTING DI MATY, NUTDErS. al 1 0CAl] ONS TEQT ESEMtati ve of thannel s
to which the televi MWMWe convert or

coupl ed to the storameisednerftdion ecelatag tderef televigidhgi é@dnndprm 15
such a-binary n oduci a nal Qgue .signal .corresponding to

t hat nunber ; ?%ﬁ%giﬁaggggﬁﬁgﬁﬁgg t%&beg?ﬁaﬁgg %geltf g"(') pFd ci‘gng'elriocadl
osciIrator5oftQhévx%i@Wi%¢bn1%etuqureceive a signal therefrom and being
tunable over a raNg&r&ng0 téreGHS_”Cg‘%ése'nrt "GRRSOn LAl d 15 &

anal ogue signal  for providing an indication when the tuning neans IS

tuned to the PYRYRPRy 2oitalify 1§igRal channg b efietesiinge arg@agdeett | fa%or ;

and nmeans foletédenigf ¥ongvhidW chafpels& teleidisdodd sauli gatiqumdde

l ocation in which is.stored the binary nunmber corresponding to the anal ogue

si gnal whi ch SHREWSE294 i ndication to be produced thereby to identify the

channel t¥ whi ch t heptejranmsible sedtdradainatkaief ef@ncestosingdeindyy t he

following caopendi | i . 111 sk Patent | i atioqaw.

8413345 rel at1ng %gt%gn.]s'?ngés)géﬁg aggs E?%%%%’?g?’ edgt% aFP é%%[ell%g ttoo ch

view ng; Brittsh tlentsigplsehinaph o tWB¥B346 rel ating to the storage of

data relating to TV yi gWgida133to an_alogﬁtel tE8AvERESR! e o tgntm ©
ata 2

8413347 rel ati ng to * tradnsnission via,a mains wring system of
relating to ﬁ):"?/‘f%@ﬁn&,eaﬁﬁd for receiving therefrom in digital form

-1- &ggarELEVISION CHANNEL DETECTING ARRANGEMENT FOR DETECTI NG TQ WHI CH

-

135 such a binary number and fof producing an analogue signal
corresponding to that number; '
tuning means arranged to be inductively coupled to
a local oscillator of the television set to receive a-
signal therefrom and being tunable over a range :of
20 frequencies in response to said analogue signal for =~ -
providihg_an indication when the tﬁning means is tuned to
the; frequency of the signal received' froﬁ the 1local
oscillator; and ' | .
- means for idéntifying in response to said
25 indication the location in which is stored the binary
o/ number éorresponding to the analogue signal which caused {ﬁ?
said indication to be produced thereby to identify the -
channel to which the television set is tuned.
Reference is made to the following copending ' 3
30 applications: | |
British Patent Application No. 8413345 relating to
transmission and storage of data relating to TV viewing;
British Patent Application No. 8413346 relating to
the storage of data relating to TV viewing:
35 - British Patent Application No. 8413347 relating to
- transmission via a mains wiring system of data relating
.to TV viewing; and ' .
British Patent Application No. 8413348 relating to

monitoring people who are watching a television set.



British Patent Application No. 8413348 relating to nonitoring people who
are watching a television set.  -2- For a better understandi ng of the\~
present . invention, and to show how the sanme nay be carried into_effec&%&‘
reference will now be made, by way of exanple, to the acconpanying -
drawi ngs, in which:- 5 Figure 1 is a block diagramof a television
nmonitoring system Figure 2 is a block diaggam of a television channel

detection unit; F|gurngrsgoyg+aepr@ﬁéégg{aggyﬁgh5%?gh4ﬁoﬁgggqg0 of the

detection unit shown in Figure 2; Figures 4a and show a practi cal
enbodi nent of anot haYephi e of 2RRet AetBEYi BAW UHNE SANAUTANh B8 FAT LA Figure

S is a block di agrﬂﬂt@feﬁf@@@mﬁef@ﬁéh@é widl nov ek Utdde, bYW, 6 shows a
practi cal enbodlnen% of th peog non uni t . of F“%%re S, JFigure 7

|tor|n8
shows an ‘enbodi men? o?x%??eﬁbtﬁ hERGsBECPBPaEL S | FF 3 Fropt® bmi br i ng
unit of Fige 20 5;Figgueel8issaabbbokkdilaagammbia are bepicsliorent of a

mai nS_f ransmi ssi o Lgure to 9f are graphs illustrating the
operation of the ﬁagﬁéé?Fgﬁg é%%F%ﬁ unit of Fiaure 25 8, Figure 10 is a

bl ock di agram of a. netBtgwhech ¥%c%rbé°¢hfé&ﬁa¥$mwpfrinﬁ%ﬂ?ﬁﬂ$%9%upply

line, and transm tshdfigei NGOEEBLLOA thELght by way of a public tel ephone
network; 30 - Filgure 11 Is a major side_ view of a renovable

semi conduct or dat a nndﬁ%%urF|ﬁu?QQWEZaaHHaE§1B%}r@FQ@%&%??E ? ép%WTectlon
of arrows A #0d B bp th@Ufétection unit shown in Figure 2;

Figures 4a and 4b show a practical embodiment
of another part of the detection unit shown in Figure

o 2; : _ .
: : ' Figure S is a block diagram of a people monitor-

15 ihg unit; |

Figure 6 shows a practical embodiment of the
people monitoring unit of Figure 5;

Figufe 7 shows an embodiment of a-remote,handset
for use Ain the people mohitorihg unit of Figure

20 .. 5; . L o

Figure 8 is a block diagram of an embodiment
of a mains transmission unit;
Figures 9a to 9f are graphs illustrating the
- operation of the mains transmission unit of Figure
25 8; | S |

N Figure 10 is a block diagram of a meter which

' records information from a mains supply line, and
“transmits the information at night by way of a
public te¢ephone network; _

30 Figure 11 is a maijor side view of a removable.
semiconductor data module, Figures 12 and 13 being
views in the direction of arrows A and B in Figure
11 respectively; '

| Figure 14 is a block diagram of circuitry in
35  the module; and ' |
Figure 15 is a block diagramn of a meter for

use- with the modul



11 respectively; Figure 14 is a block diagramof circuitry in 35  the
nodul e; and Figure 15 is a block diagramof a neter for use-with the

nod .- -3- Figure 1 shows a bl ock diacramof a television nonitoring v
'sys conprising a tel evision channel detection unit 1, a people . -
nmonitoring unit 2; a mains transmssion unit-3; and a central receivi ng 5
station 4. The television channel detection unit 1 will now be described in

detail with reference to i gures 2 to_ 4. L1]%%15 20 22 30 3? The unit | is.
desi gned to sense HYFWr®r V%’P‘}""Fu@hb*?%}ﬁ RSEIBR L2 bt FBAF It uner 10
in a domestic tedeMistDig re;etmrcdzﬂpﬂﬂdmm determmlmh thensbannel to -
whi-ch the tel evjsion recelveé{l % ned nrg-:'ao‘gn nyltlpllmty of.
channel s whi ch HEVE" B 'f)?’é e ‘?n?%o? tec Ton° unl% A different

bi nary coded wowains tor puiswiession enih &haaméladree@‘cteti ré\cgwkpgp probe 14
isin thesw cinidye Pnaql ocal oscillator -of the television 10 . receiy

12 to be m)nltored q’he i nductively coupled signal is -fed into a noditied
vari abl e capaci t ancheli belbeyigbent @ éﬁnﬁg dﬁt%‘ﬂémr‘éin%'él &vWasl bn tuner

. now be described in deta:.l with reFerence to Flgures

2 to 4.
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range- of- the local oscillator 15 frequency radiated fromthe TV recereiy
Jhe signal fromthe tuned tuner is anplified using a convent- ional |
anplifier and surface acoustic wave (S. A W) filter 18, for exanple one
made by Mullard or Plessey. A d.c. voltage is produced froma 20

detector 20 when the tuner 16 is tuned to t#e rad- iated frequency of the
TV receiver 12. The unitTheisnptofr asnadstgnkaokof Sengls aspird r@guenci es by

~applying different | e arlable cap; aci tance di odes within
tﬁg %/ungr 16. The o% gu?gg¥gé‘é@9 %é?a\é ?ec?ﬁ? 28 T Tontect®f to a low
frequency oscil | at 8pmgstiadtehevhaioguecetanivag leamgao sdgmmﬁt@d froma
binary numher usi nge dig! hahfefBbORHECAOBYET SLEKy; HAR YL S 20
stored in a non-volatil e:store nmenory ﬁ Unber S :
addr essed i n°sequehéde®r b aﬁea'élﬁlrés@ééhﬁiemﬂz Of 'Itﬂearmﬁl}wtwwfcn he nenory

24 i s~connected t ohavdi Beéslptasqtl Sﬁn%dihece&/@ééf&n amitihe oy put mark
to space ratio of éhgf ore_a.function of the addressed’

converter ist S
bi nary nunber. thed3&ferentbinary ?'ég% | ¥PYE eI REPquGet fiaF RAShged in an
integrating anpli feban26l t depectieide aadpick-bpnprébe/0l4 aae MhitHe i s

rtional to th | nar nunbe The can therefore be
PLﬁgg by .var yi ng tﬁeé%gigfy nu%bg?c?% ?ﬁélaéﬁﬁ Qé-gh%)ﬁé;eqh§%9ﬂa
detection uni® to receiverdi2fwoeche forijtienedes, T}aa imawrthiate 1ot ug:upletml t
is 5 used. Thkgafdf of 0akedNLhe SNE0KGS; A1 08" LA LUl A Ul addiess Lo

be selected and the nory cont ent I ncremnen
tune to the reqU|r@H°$?eE%%ﬂ%ytun3he16pro%eﬂh?@ﬁﬂ%drﬁqkﬁnxaidnntwnarthe

required frequencigsuldObe used, ptévOREAthEE, thdE/RIRINGZ4dryAddressed

i N~

coul d be used, provi déd-that the frequency range is extended to cover tii

is extended to cover the range of the local oscillator
15 ' frequency radiated from the TV receiver. The signal
from the tuned tuner is amplified using a convent- .
ional I.F. ampiifier and surface acoustic wave (S.
. A.W.) filter 18, for example one made by Mullard
o: Plessey. A d.c. voltage is produced from a
20 1detector 20 ‘when the tuner 16 is tunedXto the rad-
iated frequency of the TV receiver 12. 'The unit
i is programmed to look for preset frequencies by
applying different tuning voltages to variable cap-
‘acitance diodes within the tuner 16. The output of
25 the detector 20 is connected to a low frequency
S oscillator 21 and an analogue tuning voltage is
generated from a binary'number using digital to
“analogue conversion. Blnarv numbers are s+o*ed in
& non-volatile store memory Cth 24 and each number
30 is addressed in sequence from an address counter
"-25. The output of the memory'24 is conuected to
a digital to pulse width converter 22. The output
mark to space ratio of the convertgr is therefore
~ a function of the addressed binary number. - the
35 " resulting repetitive pulse train is averaged in an
' llnrecratlng amollfle* 26 to produce a d.c. tuning
voltage whieh 1s nrooort*onal to the stored blrar;



éequence fromthe address counter 25 until a voltage is detected. The o

addg-~i counter 25 is then halted and the tuner 16 is |ocked to the
(kﬂﬁégbd-frequency. The binary store address nunber is used to identi'fy 15
t he. ¥etected tel evision channel nunber.. To preserve the nmenory 24 contents

when power to the detection unit is switched off, either a battery powered
random access nenory (RAM -or an electrically alterable read.only nenory

(EAROM can 20 be used. - The address nunbers_that: egresent-the det ect ed- .

tel evi si on chann@pRdeF e oﬁ?ﬁu??@ﬁrtestﬁénnﬁhﬁ§ef?éﬂsh?s peAduBFt 3. Figure
3 shows a practvsaimdjrp’cnerentahrpnneﬁbébelﬁuaﬁé mémbby pay of exanple one
made by Thomson- 25 §S é_g é nd t he _a |Ifle[ and S. AW
filter 18(by way of exaRpPf& oH pei Jpse g@A&"ﬁﬁd et 8CELY®20, and a
practi cal i npl en@if ferent of ragoeheiepar anoéxtéendkt ptogeinuonhi+ligs shown

in Flgures 4a an f. 0 e s_.C 30, andd
digital to pul se lgisg@fh %@%s 8?9&&&%1 énggh?ggggggn o§g9£§f8§g5téd°t?rCU|t

| C2 of type AV-3addresamtie bg eeherhird| andr thenmemoTye2degonyedisi s an
electrically al tesabéelﬁeedmenwdrrsmxcwﬁm/&atusetEBé“QQ tfrd and the
integrating anplifier is desig around I ntegrated circuit 1C3. The
i nt egrat ed C|rch?qP€Ee§I§BeEPSVFMes BhRd BRPEeRAVPRE iAf 6PREALEA £OF tuner
16 to have nul ti Randihe ‘regfiekalli 6RbUABhcies; 6- 16 nornally being in-a
condition for Band A ogeratlon unl ess, +12 volts_is.a to_ei.ther of the

- q
lines mark&® Band UHF ARd°PBIAGIENF oF NPt MEBORE gétlFogéﬂEeEBFPe%Bondlng one
of these conditisaguehce from theAdﬂdnéageeooﬁtehezaboneiueacvobedgenlt 1

direct electrica con

Are Lha only kngunsLeguLLed frRgUSBaLSss Louheakods! oL AR hFESA'S M

and the tuner 16 is locked to the detected freguency.
-The binary. store address number 1s used to identify
15 the detected telev151on channel number.
' ‘To preserve the memory 24 contents when power
- to the detection unit is sthched off, either a
battery powered random access memory (RAM) or an
: electrlcally alterable read. only memory (EAROM) can
20 be used. The address numbers that _represent the
" detected televzslon channels are outputted to the
mains transmission unit 3.
quure 3 shows a practlcal 1mp1ementatlon o‘
the tuner 16 (by way of example one made by Thomson”

25  CSF of type MTS 200)and the amplifier and S.A.W. = [

filter 18 (by way of examnle one of type SWTS3A) and
- detector 20, and a practical 1mnlenenta+1on of another
part of the detection unit 1 is shown in Figures
. 4a and 4b. The function of the address counter 25
30 and digital to pulse width,converteg 22 is achievegd
in one integrated circuit IC2 of type AV-3-8211
made by General Instruments. The memory 24 is an .
electrically alterabie read only memory (EAROM) type
ER1400 IC1 and the integrating amplifier is designed
35 around integrated cifeuit_IC3; The integrated
ciréuit'ICZHaISOtprovides band switching information

for tuner 16 to have multiband : operation,tuner



ctonnection between the unit and the television set. Figures 5to 7 . .
illustrate an enbodi nent of 10 the people nonitoring unit 2. In orge
to nmonitor the view ng habits of people within a particular room a (@
push-button systemis enployed. Each person, who will at sone tine viewThe
television set, is allocated a nunber. In the unit to be described 15

the nunmber of users is linited to eight. 2025 30 ~As shown in Figure

5, buttons 30 are hmisrtnallay delihgcdm ai rethdiatitcer \f qroBamed Ahapeseatt 192

pl aced in .a convenient positio i 1.0 . PERSOR . ;Starts to
view the tel evisi offf eescégi+v‘e2r ,VthFf\eg %r}' %p&%(}te[dg%rgmf l\gs‘%g}g%efg%th% tri ﬁz’te%pe-r son.
is nomentarily presseckd Band ifHFaandd BandB flan ddortic b86 seatr &19sHet er
emts signals whi Sl N d - i )r ultrasoni c 36a,
detector in a remct{bel%ﬁegsgel vern\étej(r%ir{éy:?‘?:}:f1 ﬂ%%ﬁt%&ﬁlﬁéﬁ?sspt hereby establ- 10

i shed betweén the handsddvantages IR P IwrdsasTikag W3 tard 3 Sode

uni questo the nunkg{aOfordiie WRRITE Yerfh itEdd FrddudRERis e derda fior;
decoder 38 and stored i.n one of eight bistables e. ' i p-flops 40.

... €l 1l
The output of that2Pd there)ig 49 e seﬁea‘iferd'%?slglé'n G G ¢4l nunber on a
vacuum f | uor escentecshrigdttiord be tiWesn tthe wireterarckades el eMisgon eetsanme
button is nonentarily depressed t-he, j at i I i the
receiver unit 33 is res?l‘mraeﬁ fincg)atg ﬁlﬁﬁg%ﬂgf} %ﬁﬁhge}n%ap%a and
the di spl ayeth nunbehe i peaplenmehi tiimingtynits 2 the Qdgn s FATEF 40,
whi ch represent t h&ge‘pi)éﬁﬁd?&p%%sag% ;Eggl\%@g &6 i d e P i drans-

m ssion unit 3 and are se bit word to_the c%ptral
recorder 4. - room, a push-button system is employed. Each person,
' \J;' 'who will at some time view the television set, is
allocated a number. In the unit to be described
15 the number of users is limited to eight.
20
- 25
30

35




25 The fac

i nco' 9 ated so th

ility of choosing between an infra-red or an ultrasonic

at the option exists to select a node whi ch does not

dat ansfer bet ween t he handset 32 and the receiver unit 33 has been

i nter ere with any
be in use by the v

exi sting remote control 30 - system whi ch may already g

i ewer. Other features aLF al so included in the receiver

unit to remnd viewers_to update or check the input data and to reduce

er oneous oper at I on.

ThB§eSheupuASs FigeIreds, bhétPast Bles nendto@Ed in (a)

all the eight di Sphaye!ﬂfgtbﬁtﬁﬂlbbcf b&%helrf} E)@@etr‘é'de‘ﬁ'a%d%rétr%cbe @cdd On

and no people viewing data is.ente

a rem nder is activated

every 10 minutes ahd £h&°BY ?Bllﬁﬁ?édpﬁ’lsdltt‘?" F)étf‘llé.‘sﬁé’& F&CTabothero aeconds;
(c) all people inppessanestabitbi tedvikewt htebtelevilslodVirelcd veaCeivty i S

swi tched offg and
of the elght peopl
integral with the

uni t connect ed V|atgaﬂyhittg@yegggge516b%g%ewgl§Pog§e RIS %Ig I]Fﬁgrrbodlnent__

of a peopl e detect

d thin th t that any
égtﬁ%ﬁ1§52§§s3§ nas%gégéﬁ Pf%%°?é§é.0§?£ﬁ#rri ¥ can be

preasedo An unémanweglaﬁ.unrtuatmmscmncbesas an addﬂaa

ion unit and ard hé infra-

sel ected by smntchlﬁﬁratﬁédcédéd‘IBUltraS§PgﬁaB‘Ee|dgtaetscn@da Inentdte

sensor D3 and anpl
Resi stors
I nput S|gn2?8 The

rétedvéy bﬁaasastOrATEthhuﬁhkak§0t§%E% Eh%§4€%l bi as.

nt overl gad under conditions of high

égﬁﬁa LFE”&QB IlgElsu RBgdsetorét ARG SheedemOts rERRINMEr C9

20 to.the integnated3aapli hi evdeCanighketamehel nadbeirged tde pin 3 of

1C5 is stretched,
transi stor TR1,

- 15.
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ngLQSSQStﬂGEEOPlis re%ggvcé gecogcdsghf%%%ober

38 and stored in one of eight b1stab1es,e g. ezght
D fllp-flops 40. The output of that

_blstable is dlsplayed as an identical number on a

vacuum fluorescent display 42. When the viewer

ceases to view, the same button is momentarily
depressed and the appropriate bistable 40 in the
receiver unit 33 is reset via the data link 34, 342

or 36, 36a and the displayed numher is cleared.

The outputs of the eight bistables 40,'thch_represent-
the people status;'are connected to the mains trans-
mission unit 3 and are sent as part of a 16 bit word
to the'central recorder 4.

The facility of choosing between an infra-red

32 and the receiver unit 33 has been 1ncorporated
so that the option exists to select a mode which
does not interfere with any existing remote control
system which may already be in use by the viewer.

~ Other features are also included in the receiver
unit to remind viewers to update or check the-
input data and to reduce eroneous operation. These
features include the features that -

~ (a) all the eight display digits will flash
1f the television receiver is on and no people
v1e51nc data is entered~

Ly

or an ultrasonic data transfer between the handset N\



so as to be conpatible with the pul se position nodul ati on decoder 1.Cl |
VR1, RO and C8 set ‘the 25 I hternal time reference for the decode[.igfb
| C11. The binary coded signals which are present on A, B, C, D (ICl1), <
when any of the push buttons on the handset are depressed, are decoded by

| C17 into eight individual signals. These sgkgnals can be masked 30 by
the switches S2a - S2h. The eight bistables ICl2 - | Cl6 are used to store .
t he peopl e status. The ih?ggr%iﬁﬁﬁiﬂ it ?%Eﬁ“%ﬁﬁdLﬁﬁérﬁeﬁ%r%%B“tes

mul ti pl exed signals é4nd the dbsplaged |dingesemie dfspkara £6€ Abghtveobt age
35 drives being géOViged by transistors TR3'to TRL7. The counter 1C O
and 1 C9 (connected as T %rstables) provides timng logic and divide a 3

Hz 3 2 clock to generbtée aall gedvmple riomputeraferipbibitedecbntbeafter a

delay of 682 secondsee) 4y 50; 8y CANLLIVANS: L L] e LhagbRY; Ohnhe di spl ay

occurs after second the television receiver Is on_and no people are set
5 “hfo any of the ei @l bfsitehes 4% amecerevigedtNatBinnphe wnbtgate

ICl4. A light depend§6ttﬁ§§i§ﬁ$roi—[¥ﬂeS@iéhéh%eéﬁi@“%bb{tgfcéﬂebgi5p| ay to
all ow for varying ambient _1igh -1 When the ultrasonic

condi tions.
mode is sel ected by BfSkeRe%8tgnal is anplified as before except that the

network Cl, C2, C3, TRe P8cefMef alimibt a33 Wantie€ ihtégrabewiehkthenrdihe the
resonant fre ncy o{ the ultra- sonjc.,transdu

r XL._In_Eigure 6
integrated citcuits FEA"ERHSFER" Rt f%%e%ﬁb%il%,s ?&Zagﬂd"’i’d’?iﬁre of
type CD 4028B; |C4 isonhetyed ClHSH3IB1tiCoway odéblgpe TDA 4050B; |1 C6 and
I C8 one of type CD407lB;Fi£Zr£SGO§hows a practical embodiment of a

&J{ | people detection:unit and display boaré in the infra-
. red mode, as selected by switch S1, the coded
i5 signal being detected by the sensor D3 and amplified
by transistor TR2 which also sets the d.c. bias.
_Resistors R20, R21 and diode D4 prevent overload
under conditions of high input signal. The signal
is a.c. coupled from the collector of TR2 via co
20 to. the integrated amplifier IC5. The amplifieé
signal on pin 3 of IC5 is stretched, by the network
D1, R1 and C4, and DC shifted by transistor TR1,
so as to be compatible with the pulse.position
modulation decoder IC11,' VR1, R9 and C8 set the
25 internal time reference for the decoder ICii. The
L . binary coded signals which are present on A, B, C,'

' D (1IC11), when any of the push buttons on the handset
are depressed, are decoded by ICi7 into eight
individual signals. - These signals can be masked

30 by the switchesS2a - S2h. | '
' ‘The eight bistables ICi2 - IC16 are used to

store the people status. The integrated circuits
IC20 and IC40 generate multiplexed signals for the
vacuurm flucrescent display, the high Voltage

- 35 drives being provided by transistors TR3 to TRi7.

‘The counter IC10 and IC9 (connécted as two

bistables) orovides  timing logic and divide a 3 Rz



type CD4025B; 1C9 is of type CD4001B; 1CIOis of 20 type CD4040B; I Cl11 is
»e M926; 1Cl2, ICl3, ICl5 and ICl6 are of type CD4013B; and I1Cl4 is
&> CD4068B. The design of the renpte handset shown in Figure 7 is
2d around the integrated circuit 25 | C101, "type SL490, which
produces a different pulse position nodul ated signal when any of the push
buttons PBl1 - PB8, are depressed. Resist®-s VRlL, R102 and capacitor Cl02 .
set Lhe pulse 1128kl pskalhepuency. ¢10:hhe 'pz{nﬁa&aﬂ PBQG}—SSL gghad by Sla,
and 30 b, oded pu trarn. |s . g via a capaci .
transi stors 1Tuc3ftq¥u@4de&@DTv&0§ fé?ﬁpﬁgsa céééadédcanb+nﬁpeﬁ The '

power. trans'StOffiE§9§n@r@F|QEé aigblsyr6eahreusseértﬁ—ﬁrgaeothelfnfra red
emtting diodes LED1 a ul trasoni ¢ node | C101

al so produces a tﬁﬁkFﬁPﬁﬁt§bﬂncﬁ?F?éVerlﬁﬁlBPtéﬁglﬂ°tH%°Ph?r%‘reaeﬁDde bv
switch Slbsand sehtbyaMlof RiBd aindh€0BistabTessasadetected anpthéled in.a
push- pul | anpllf et fo nd TRIO2 to drive the transducer

The drive to the Bége E@ﬂ%& %%Eé%ort circuit- ed by swtch Slb.. 5

One enbodi nent of the Arhnshtséegqndant gesiibtonolDRE setsrthed with

;?fggence to F'gyﬁ€én§1@9d09 th8 &§s§139 23 allow for varylng amblént 30

-

_ llght condltlons
10 ‘When the ultrasonic mode is:SeleCted.by si,
the signal is amplified as before except that the
network Ci' €2, C3, R2, R3, R4 ﬂmea'twin tee filter .
network tuned to the resonant frequency of the ultra- N\
~ sonic transducer xi.
15 ' In Figure 6,'1ntegrated c1rcu1ts IC1 and IC3
" are of type CD4011B;. IC2 and IC17 are of type CD
4028B; IC4 is of type CD4543B IC5 is of type TDA
4050B; IC6 and IC8 one of type CD407iB; IC7 is of
| type CD4025B; IC9 is of type CD4001B; IC10 is of
20  type CD4040B; IC11 is of type ML926; IC12, IC13,
IC15 and IC16 are of type CD4013B; and IC} is of
type CD4068B. | |
The design of the remote handset shown in
Figure 7 is centred around the'integreted'circuit
25 ' IC101, type SL490, which produces a different pulse

'position modulated signal when any of the push buttons,
PB1 - PBS,'are depressed. Resistors VR1, Ri02 and |
- capacitor C102 set the pulse train clock freg:ency.
" In the infra-red mode, selected by Sia axd
30 b, the coded pulse train is a.c. coupled via a _
capacitor C105 to transistors TR103, TR104 and TRi05,
forming a cascaded amplifier. The power transistor
TR105 provides high current pulses to drive the
infra-red emitting diodes LED1 and LED2.
35 . In the ultrasonlc mode IC101 also produces
a 40KHzrmlsed carrier, inhibited in the infra-red
mode by switch Sib and set by VRZ..REOA'end cl04.



This unit 3 is designed to accept data-fromthe people nonitoring unit -2
‘and fromthe television channel detection unit 1 and to transmit the dag3
via an existing donmestic house wiring systemto a 5 central-receiiggg
station 4. As shown in Figure 8, a sine-wave output on the secondary of a
‘mai ns transformer T1 which is connected to.a power supply 53 is connected
to the input of a zero-crossing detector 5Qcand a voltage 10 transition
i's generated eaChEB&Q‘EcEPE—‘ LPPYE %é?iﬁi%p ﬁsﬁsgﬁgﬂoggblz% 11¥Pt|e
transition is use reference t ase- tro

oscillator 52 at &CpFefeP¥r RRABY amfrFBEOZrbquéneye Ehg. tSQDEdRHEI ThIS
frequency is diviged bThE'EQE%eléo thedb¥sdeps TR1641dsskReetPcRzEyidivi der
54 and the output g , 1S use g as an error signal for the phase-I| ocked
oscillator 52. bYaBFiERR 84Bputs fromthe binary dividers 54 are
phasg\jockeﬂ to the nalOﬁesaﬁbbﬂlaén500EEth€UtpahSm®éstbn hnharg diydders
20 W at 200 Hz and 100.Hz arg.gdeco d I r gt 56 to gate
the carrier frequency%eldefﬁ Eas8 gﬁ E?&encﬁtggaﬁ%gg?ggu QB |ne sl ot
sel ected by switch. 85}——%H—Fhh&ﬂﬁﬁ%#1HﬂiH—iﬁﬁﬁ*fﬁ&Tfﬁrf+E?ﬂafa—T$‘sent as
a 16 bit word, preceded by 16 bits 25 - (i.e. 16 mains half cycles) when
no carrier is sent. This enables the receiver 4 to detect the start of the
16 bit data word, the first bit of which is always present. The data from
the people gpnitoring unit 2 and tel evision channel detection unit is 30.
paral l el -1 oaded into a shift register 58 during the 16 bl ank half cycles
and is sent out in serial format a rate of, for exanple, one bit per 10
nS. The output fromthe time sl ot generator 56 is a 2.5 nB |ong burst of

51. 2kHz carrier which is gated on 35 or off depending on the data
stfed in the shift register 58. The data word is-repeated as |long as

15

20

25 S

35



the systemis sw tched on. The mated carrier is anplified in power
anpl i@ 60 and isolated fromthe mains supply by a tuned transforner T2.

A ban{Zpass filter 62 is included to renmove any harnonics which could cause -,
radi o’thter- 5 ference. In this particular applicatjon the mains
trans- mssion signal is inhibited when the television receiver is swit ched”

of f, by way of input 64 .to the tine slot geh&rator 56. 10 - The
'carrl er frequency (in th*§ BRAtpPels1desidned ¢ arsieRfe Go il kT ethd 50

Hz, and need not npeepie mbhliyobenghasat Qcled tfa drha HEINS] S On

frequency. This sy has 4 cribhed. w_th reference to one of four
transmitters mhlchég uge ? chg.‘-ggﬁﬁiér_ﬂé to Yransficythe iRkd er
different frequencvés éDuEdlbeiosedchestéathdusnnwﬁﬁﬁﬁg idtdmisc vul d

conplicate tge. recgéxg?athgEggbghgr sdesi; gy sEach transmitter sends data in
a unique time slot erence he zero cr055|ng point in the 20 -

mai ns supply wavef or m A$h§508A| ynofé gurendni @t mn%matowglmmhew

and as each transnmstbghabeyt bftal Raked &2 alnfd® JHR IS 'IS‘Uley yeform the
receiving station 4 knws en to sanple the:.mains supply to e ect data

froma particul ar FPRREREPPefO28 POwel sppply $aliscserneaked thrthgh tHe

mai ns wiring by usnﬂguanyftuDzéQadqu@s&nbr@@M@E&dﬂ”?ﬁE4H8Hafﬁﬁd e q
neutral an

avai | abl e, ne.and neutr and eart (3

carthson 1% (HrphBEeB8R, 5 EReratel daih Fiie thg) irn raia s nen
not sendi ng a di gi pakses' thubugh wewbd nFad st katansicieln tiw Jsafjuanci es was
al ways present at Eh?eFEEQhESrtoTBh§s@°§ @krgsgo tggeaég% r(¥iegror count

when interfering si -
osc111ator 52 at a predetermined carrier freguency, T

e.g. 51.2 KHz. This frequency is divided by blnary i
15 dividers in a 14 stage blnary divider 54 and the
output, 50 Hz, is used as an error signal for the
'phase-locked oscillator 52. Thus, all the outputs
from the binary dividers 54 are phase-locked to the _
_ mains supply at 50 Hz. Outputs of the binary’dividers.
20 at 200 Hz and 100. Hz are deéoded in a ‘time slot |
‘generator 56 to géte the carrier frequency, in this
case 51.2 kHz, into a partlcular time slot selected
by switch S51. 1In this partlcular application the
data is sent as a 16 bit word, preceded by 16 bits
25 (i.e. 16 mains half cycles) whén no carrier is sent. o
This enables the receiver 4 to detect the start of  k*A
the 16 bit data word, the first bit of which is
always present. The data from the people monitoriﬁg
unit 2 and television channel detection unit 2 is
30 parallel-loaded into a shift register 58 during the
16 blank half cycles and is sent out in serial form
at a rate of, for example, one bit per i0 mS. The
output from the time siot generator 56 is a 2.5 mS
long burst of 51.2kHz carrier which is gated on
35 or off depending on the data stored in the shift
register 58. < The data word is repeated as long as
. the system is switched on.



35 present, and would enabl e’ a systém of ‘automatic level control to be
used af the r.eceiver to conpen- sate for signal |evel variations due to

| cad: -13- condition changes on the nains supply. However, 'such an @gg»
arrangement woul d be nore conplex and therefore nore expensive than that
her ei nabove described. 5 Fi gures Ja<t show typical data received

fromeach of four transm tters; Fjgure 9e shows the 50 Hz nains signal _wth
a superinposed 51. 2kHz si% 'Ig,atﬁdj FHSF 9t aRRid GiRE SN PNer Akt £ 1gT
the output of a receielernafigoldtddrfrck) the mains Adyspliyages oDftddes unit 3
are that television gets n.b ed .f rom paint_to ,point. py. sinpl

pl uggi ng into any rrx_ai%r‘}'san %rgfeer\/vi 'outA &’rﬁpcfr[?cﬂsfsl cé-)lla efronﬁ %flﬁ h@%%}ﬁ%‘?n ,
only a two' wire syst am iremgstsl;ampdiarnorese i dmterdlad erroeske iraderucedet o
a 15 nininugl allfﬁ’ ] ssions are synchroni zed to the mains supply;
and where theré is a plurality of such units 3 in different households, a
singl eTrequency is used frorthils Rawticulan anpl igd tionrthafmaidts drars: 20
It is possible to hawg <G i ghH LN SGH s d e FHEH 1k fEOTB A REAS -
supply line, in a simlar manner. to, t hat whi ch _has been described, and then
transmits the infor mRQEHMEF & TN TEFPeD R e PhHWaRPHIAPHURE EvERR hed
t el ephone network. | Rriffe slbteweadedtdworf &g, that the | oad on the public

Loual 1y ocour St ni ght - TG SREEHEE RS ou Hb WG TP (i rof SPEce
to Figure 10. The netreved snaff ke doundlktipliich &0 dbnstandtnesd 3ot rewkss-
gaggfgt fg ]Ef’r gt mai ns SRR} %&%H@Q’eﬁo&é&’%&%ﬁ‘e T ks AP Y Eredindpl NS
-] This system has been described with reference to one
' of four transmitters which all use the same carrier
15 fréquency; however, different frequencies could be used
for each transmitter but this would complicate the receiver
input filter design. ' _
Each transmitter sends data in a unique time
slot, referenced to the zero crossing point in the
20 mains supply waveform. Thus only one transmitter
) is on at any.giveh time, and as each transmitter
is time-locked to the mains supply waveform, the ’
receiving station 4 knows when to sample the mains
_ 'supply to detect data from a particular transmitter
25 3. B
' The signal can be sent through the mains wiring
by using any two conductors from the three that'may
be available, i.e. (1) line and neutral, (2) line
and eérth; (3) neutral and earth.
.30 . | A different.freqﬁency could be sent by a
transmitter when not sending a digital 'i', which
- would mean that one of two freqguencies was always
present at the receiver. This would fésblt in a
raduced error count when:interféring'signals were
35 . | present, and would enable a system of automatic
level control to be used at the reéeiver to compen-
sate for signal level variations due to load



passed through a protective fuse 71 and an inter- ference suppression
filter 72, before feeding the primary of .a nmains transfornmer.73 and the -
pri 35 of a 51 kHz tuned transforner 74 through a 50 Hz bl ocking .
capg or 75. The mains transforner 73 provi-des the power required by a
vacu-n1f|uorescent clock display and driver, electronics 76. It also

provides power to a battery charger 77 whiTh maint- ains a battery 78 in a
fully charged coeehtalﬁe@owneﬂaﬁges o}.h%h@%aansuee#%l S PhEgEQLy, Display

el ectronics, in the.formof ananbien [ ensator 79 varies
the brilliance ofuCHe2di §srapgepent P"@S’ldpé’ﬁsﬁ‘oﬁ'é cRERdEF 8ndt he anbi ent
light level. ThetherefeiresmoRds ekbehle vaRitAant kAR BEwRl ndBosacondary 10

vol tage are sensgd in.a éero crossing detectoor 89 and fed to a conputer
system 80 to 15 §5551bs, -15- provide a reference signal related to
the mains Supply zero- @ngssesgSa-ahshswgmablwhncﬁapaSSQSetbedughohhe 5%@&%&
tuned transforner r steres 81t

out put QX which cF%@kg% f§ rgn%ﬁgggl F@%EEOU|§ §h§¥ §§ #gnal be
present -on t he nHEZnMawmsi sggaalawné;hela snpsxgmpgseﬂ SB03kHEOsmynpdak to

peak, the divi deanauw%fr@s@' Shobls Bhek . 20khie! Wisa1! BE dhil daEoaYt pUI

Is static, apart rom‘occa5| onal- st at e chang cause by no se an
of a receiver input fllter

10 dvantages of the unlt 3 are that telev151on
' sets can be moved from point to p01nt by simply
plugglng into any mains socket without any modific-

/

<

ation of the system, only a two wlre system is used;
. radio frequency 1nterferenced is reduced to a

-
w

mlnlmum; all transm1551ons are synchronlzed to the
mains supply; and where there is a plurallty of
such units 3 in different households, a single
_frequency is used for all unlts, ‘and all units are
asynchronous.

20 h It is possible to have a meter which records
information from a mains supply line, in a similar
manner to that which has been described, and then
transmits theé information to a central computer by

o,

o

~way of a public switched telephone network. In
25' view_of'the fact that the load on the public telephone
‘network is likely to be reduced at night, such trans-
mission usually occurs at nlght. Such a meter will
now be descrlbed with referénce to Figure 10.
. The meter is of a double insulated construction
30 and is connected to a mains supply by way of a two
. ‘core mains cable 70. The mains supply is first
passed through a protective fuse 71 and an inter-
 ference suppression filter 72, before feeding the
'prlmary of a malns_transformer 73 and the primary
35  of a 51 kHz tuned transformer 74 through a 50 Hz

' blocking capacitor 75. The mains transformer 73



the mains supply. The conputer system 80 counts the nunber of state changes
of the divider 82 output during certain intervals of tine defined by tpheh
relation to'the mains zero-crossings. Should the 15 nunber of stat :
thanges in such an interval exceed a preset threshold, the 51 kHz signal -i s
deened to be present on the mains wiring durl4rg that interval. The battery
78 is float-charged fromthe mains, and powers all the electronic circuits
apart- from20° = proeidespthy posedr ireguigledcbyori‘'vecuem fluoresgestect ed .
agai nst acci dent al rteGl G Ling et 9 ca habai n

" recorded .i nf or mat F&?\’bﬁ %é‘%?_lt%watgl?gofdl}%iﬁ%r{o%g%at:tgggflgtgi ?rrg altittgggggn.d det ach
itself fromthe tgiroptides Poweratot ide bagsery ehazger 77; WhashaR@idkswer

calls fromthe central LCQaRWESY WBEAnSQ diflaghedawgelodbndaitasnpeen. The
conputer system 80 is naornally %WI t.ched of f, "when [

t he mai, ns sugglgé is
absent, to Bonser ¥&et A& 1R S¥PPlYhdrgPTeR Ny st I SRIAY &I FEFTPArSE |
generator 83; a pawekhz0 form @FNtanolanibdietit 84,gha develdsonpenssangrl at ch 85;
and a CMOS nenory _86 are,. however, .pgwere te @kl ta. T I -
generator 83 sets 'Bdt N 3Eh&: %Erl@ lﬁnc%ngfsgggnglgﬁ?g?vgl%sRgnc%i%s?uppl i es
a reference frequernse tcclahangsse aforihe @ambdentehight 1evelpowdhess :
control. [atch 84 i3 .2l $Q 36l MIER e Ithe MYl dah s$Srfelred 308 b daghyephone
line 87. Wen the “power contr l'atch 84 1s set, a voltage requl ator and
del ay gener dtfor 8¥aldage@red %%é’bcﬂmr@r‘%ﬁtséﬁ%g%t?cﬁ %@d from
its regul ated out g fEe tdelaRedififer My sHewirees ¢
80 is not released until the circuits have had time to-5 stabili
after they have been swi.tched on. The conputer system 80 resets t
~contirol latch .84 when the conputer system 80 requires to turn it
The<“seconds counting latch 85 is reset . _ ;

15

20

25 .

30

35



by the conputer s
I nt eL.nal conput er
pro 1fail due

ystem 80 whenever it is found to 10 - be set and the

tinme is advanced by one second. Shoul d .t he conputer
to sone transient electrical disturbance, the seconds

‘cou g latch 85 will no longer be reset +¥sgularly This condition is
to 15 computer systemis powered off and restarted in

detected by an au
t he normal manner,

di scharge and allﬂ%ﬁhbd?hé ke

t hus saV|n? the battery_from damage due to deep
€

Fenger 8ighRali relaseRalt cofdreamadms The CMOS

@

menory 86 retalnsif$pxyﬁzeﬂboeﬁagspﬁgghenhpomer |s_reaned 20 fron1th$ '
conputer system chin n_the neter i er apair o
power drivers 91 feed g §gﬂﬂ? téhbSPIEaFﬁe? &hrery §%. ggpomer

drivers 91 are drtueéddtr&nsfyrmgrtme msnpabetos;stemp&&atdﬂ:wuh& detach 25

A N Ay e iyl

to the tel ephone

atc

operates in.the n@xnahlhaﬁaer Shﬁulﬂeaaﬁﬁabﬁzdﬁneeallbenmnemmwmlbm
activated the tele&90ﬂ51hesaiyﬂ§eta§0a.1ev55 dhseqanect gt Liahd g | ne 87,

its input is short-circuited
~across the |ine. WY eReakngocheaknt the ﬁ#&é@ﬁf BHtPNE tosglesnat Sde 87 in

this condition, t
al ready power ed,

conput er tem 8
through the - -te
conputer system 8
then turns on a p

a neter rin et ector i's connect ed

thcoe’euéemsysten“eSQwsdEQ\Aeheguupa sl fstialtilcS %%:%5

d 1 det t 9 f th
A R e A

thphmaénsnsuppipnt PBeacdmpuselrekly steas 80oicounts. The

ower r ver ine selrzerel

Dn¥ehUBLES o N REESERSRARE HENng!hSlncliO BTN,

I's 5

PEHSSIE8s not. pass

el ay 94 di sconneduringecerhaineinsevads pEominke dedingkony Ithedrs? and v

connects a I|ne h

15

PLHaBYon to the mains zero-crossings. Should the
number of state changes in such an interval’ exceed

- a preset threshold, the 51 kHz signal is deemed to

"be present on the mains wiring during that interval._*

- 20

25

30.

The battery 78 is float-charged from the mains,
and powers all the electronic circuits apart from

‘the display and driver electronics. 76. It is

protécted against accidental short-circuiting by
a fuse. The meter can malntaln recorded information,

keep track of the passage of tlme, attach and detach. B

itself from the telephone line at the appointed
times and answer calls from the central computer
when so attached without mains power. The computér
system 80 is normally switched off, when the mains
supply is absent, to conserve the battery charge.
A.crystal'controlled pulse generator 83; a power
control latch B84; a seconds counting latch 85; and

a CMOS mermory 86 are, however, powered at all times.

35

- The pulse generator 83 sets both latches 84,
85 at one second intervals and supplies a reference
frequency to clock the computer system 80. The power
control latch 84 is also set when ring current is

 detected on the telephone line 87. When the power

control latch 84 is set, a voltage regulator and



i nductor and an a.c. coupled signal transformer 95 to the line. Carrier
signaks present on the_ tel ephone |line are coupled through the signal -
tyansformer 95 10 ¢ to an active line hybrid 96 which anplifies the(ﬁ?&)
recgei ved signal and separates it fromthe trafisnitted signal. The
anplified signal is passed through a receive filter 97 which renoves out- ‘of
band inter- ference ¥ genpre ofiaf 8di Bpenybaeli anéi Aje15ompuges isplsdrer

98. The conputer sygj &g %b&émdffeﬁthstsaedwheéaSohbgurtesme%n@ealaqnal

The nodul ated signal which is transmt ﬁ he tele Ehone line is
generated by the- ccwﬁﬁﬁ%ﬁa%ﬁgt%m?%f%?rﬁ ﬁtsﬁaﬁeﬁeﬁpBF FEStEM 8% iul ses
20 correspondlrm)ﬂdttﬂuﬂe&sedcumsslngae0é1tbe1outgavaghaagmahe tthese

ti . t put I | e, dj vi ' it 9 dth | t ant ut put i

fea toa rans e S99t SoditEE eheL bhbe Be 8R! sbiFchERL ko, THE ™ he

conput er, system(umncmmpntéméSRStnm 80 zésetsthbelpowbrgeoamabdrlh&hHC)

conpehgate for the V&S “w %ﬁ |g°@ﬁhgfg gggfﬁrgasgbé }&Ege&olgg ?ﬁtmeen a
oné a e

2100 Hz echo suppre55|on nd carri e
transmit filter 100 stgprEseEk. t HEheaseonnds cnunhengeutcgeﬁér a.tSOIre]s@eJt

output. 30 | The T1k) ol ai,20P k5stefl B/ OHERe00009:050 FRLGK 1o

resistor in the acti to the si transf or ner
couples it tdQhe t hemehan '@hsnntﬁraaéysp@wtgr wbmet dsi ngwarm@esﬂu eW| ng

habits 35 . of a p'%y %ﬁéysgéomuseéﬂma Eﬁshcefnﬁb'eerhaeas?ahd%a%u' d be

installed with such nmeter. The systemis_such at _an exi'sting tel ephone
line of each house- duerﬁﬁcﬁ¢%eu%éﬂnﬁyeﬂﬁee§9§F§hFﬂﬂtﬂéﬁt“gbgﬁpﬁucéﬁﬁly

di mi ni shing the houshdshds %@Hﬂ?ﬁ& pstbhsasebgmh%s §6fa?b§ebe Paiset s
r}/eved by several rreEn§ ,lgme QJ‘_e ofiy_\ap %t] |s a]é/o_ogera | ng, Sg]nyﬁlen a

od in
15 = computer system is powered off and restarted in the

normal manner, thus saving the battery from damage
due to deep discharge and allowing the meter to
resume its normal operation. The CMOS memory 86
retains stored information when power 1s removed

20 from the computer system. .

" A latching relay 90 in the meter is operated

by a paii ofhpower drivers 91 feeding separate coils
in the relay 90. These power drivers 91 are driven
directly by the computer system 80. If the detach

25 'dr1ver is momentarlly activated, the telephonc
instrument 92 is connected to the telephone line
87 by the latching relay 90 and the telephone system
operates in the normal manner. 1If the attach driver
is momentarily activated the telephone instrument

30 is disconnected from the line 87, its input is

’ short-circuited and a meter ring detector 93 is

connected across the line. Wien ring current is
present on the telephone line 87 in this condition,
the compﬁter system 80 is powereé up, if it is not

35 = already powered,:and a signai from the ring detector

| 93 informs the computer syster 80 that ring current

is present. Ring current does not pass through the



5 the early part of the norning. The telephone instrunent of each
househol d operates normal |y outside of half-hour intervals in this part’ of
the ;nornitng, in which the meter is connected to the tele- phone line: In =
addi n, once a neter has been 10 successfully interrogated.it detaches.
lts@ofromthe tel ephone line for the 13t of the night. For those. .
hous&hol ds who are accorded sone degree of priority this will typically

mean that they éeﬂ%pﬁ&?efmtysﬁeﬁ{ §pehia tPLEROne ddks ALY Aidew 15

m nut es each ni Shoul d soneone attenpt to call a household whilst its.
meter is connect ed t FRHCIBPRPADNBYSTER, 89 h‘éaM%?e%m the PEOES e cal |

with a continuass e dert@et CBoe Mﬂaﬁ\st&@dtﬁi@rﬁ)f’mlﬁn§8d>ﬂ) fasobeen 20
- answered by a npchi ne. s_termnate gfte about 25

conte. Che nilGivar 81 dio (eRCTRERle {int trAtS dretmtradt | rEndRc the
next haI fs- hour teley §©td1$¢oaneetsnﬂhattmmtde&e¢m 9% £roth the P

househol d. WU ddnai IUr o 61 ahBCcblise £ 12145 noralifqcal | w1

routed to one i nstrunen nor mal ~ manner uld a nenber of
a househol d wi skhductrkeand autyof ngcewpledhsignal neramsfermer cdhnected to

t he tel ephone |é6‘euhéleli‘i‘x’§t L@Ql‘f‘ﬂe%“@nj‘ﬁiﬁé éré@éﬁt &Q thep@é’I‘@pl‘P&ﬁQ from
the wall socket.. A variant of _.the neter s gsten1a for the automatic

handover to the1%® R e TRt e URRRPUIR R h%lﬂ’%]ds'%‘fa’i%f?%ﬂ‘%’édgffo make an
out'goi ng wal | . n%loa:tmctm@rlﬁﬂé heptidedofwhieh symprifies 3bhe that the -

b Lion the. orfStSaiTooiEs) e BefERtER 1SR T i it he,

rat her -19 siQRaﬁthéTMetemslafiQQBSiheabyssema$@e®rbgreeshoelIs -
receive filter 97 which removes out-of band inter- 5*?
ference and is then squared up by a limiting ' |

15 | amplifier 98. The computer system 80 then directly

- demodulates the resultant signal.
_ The modulated signal which is transmltted to
 the telephone line 1s_generated by the computer system
80 as a sequence of timer output pulses

20 correspondiné_to the zero-crossihgs of the outgoing
signall_'These timer output pulses toggle a divider
circuit 99 end the resultant output is fed to a trans-
mit f11ter 100 through a variable level generator
101 The computer system controls the’ output of

25 . the level generator 101 to oompensate for the var-

' iation in gain of the transmit filter 100'between
a 2100 Hz echo suppressioh'tone and the transmit
carrier fregquency. The transmit filter 100 suppresses
the harmonics in the level generator 401 ‘output.

30 The fllter output 100 is fed through a 600 ohm match--
ing resistor in the active line hybrld 96 to the
signal transformer 85 which couples 1t to the
telephone line 87.

| In a system for monltorlng the v1ew1ng habits
35  of a plurallty of households, each of the households
' would be 1rstallea with such a meter. The system

is such that an existing teleonone llne of each hou se-



as quickly as possible. More neters can be interrog- ated per central

tel ephone line and the tine that each nmeter spends on the tel ephone |
mnimsed. 5 3 There is a "holiday" button on the rear of each
maiter I'n essence this button is used to indicate to the data col l ection
system that a potential vi ewer is away on hgliday. This is acconplished by
the viewer pressing the "holiday" button b&F8re departing 10 on hol i day.
A display of AM 0: fpladiscaised biatt Heha vatlemowithoutesigaifédabylivhe neter.

In this condition't 1?"}1?55 r"\f\‘\#elﬁhteth orh Hytdhe & ,;“Fqlt %@rrglé%euceﬁ Ratone

"hol i day" status i R et irie T om hol
response to his 15 servige.ng Wi e tastha\avsdobys severriad meeas ., d|t§r§l ays tine

n_the normal manngt, and g Lnd8PUd 0 ddbe Y Yn1G0ARUECekiBi 1ol | day’

status is false. The systemis S|ﬁ9ned to col |l ect audi ence data from t he
remote-neters |t thmmanes rarteth fhe@orningst dheomfdeaNoMfith a

if ch@é’zmpﬁtssoc' at %W@?ﬁﬂ fé&crtemdﬁmhﬁmbmtﬂe@addr)haqn@ or nore
ers connected to vi a pr.ivate line Met ers

in househol ds are iH&tide }@g%‘}red‘)n Sné‘npd% PALY é#e?ihe

t el ephone 25 netmﬂqﬂq,orﬁﬁ h&anﬂnttrmé matnqmtxesr mrmadtedsltwel'@ortpt]mrs

The central corrputeh | S ]Ico%‘g aué n;s)%v% ]ﬁpabq&éq:ép?lﬁrg @l er pairs

for nmeter polling, RRRG & pairs connunlc- 30
ation with sltves, suctesstirilse :frmemmgaafeﬁﬁj i sptashaoiddel fa fro¥e drive

for data backup a“dtﬁ@t@e%éﬁx%r@am@e%w Bk | RS &Re ailyHtt erFrcand a
vi sual- di splay unit conso The_ sl ave conputers e con ected tq several
300 baud nodent di al @S heusedplds fwho rﬁe‘f%ra‘fﬁﬂqq% %ud nmodem

fQ\rJCOfmun- i cati onpii 6 et pNtwEl 1 CoppitETly mean [tibrege |t<hey lose
the full use of thelr telephone for only a few
15  minutes each night.

Should someone attempt to call a household
whilst its meter is connected to the telephone line,
the meter will answer the call with a continuous
tone to indicate that the telephone call has been

20 answered by a machine. When the call is terminated,
or after about 25 setonds,'the meter will detach
itself from the telephone line until the next half-hour
time slot. If a second attempt is made to call the
household, within half an hour of the first call,
h25-_ .the call will be routed to the telephone instrument
N, in the normal manner. '
Should a member of a household wish to make
an outgoing calilwhilst_the meter is connected to
'the'telephone'line,'he must unplug the meter's tele-
30  phone cofd from the wall socket. A variant of the
' meter system allows for the éutomatic handover tc
" the teiephoﬁe instrument when the handset is raised
to make an outgoing call. |
. Another important feature of the system is
35 that_the telephone calls are originated by the central
| computer system. In addition,the origination of -
calls centraliy from the central computer rather



- 20- initiat ed by command to the central corrputer. Addi ti onal corrmands' may

be i gsyed to obtain reports fromthe systemand to-produce data tapes. A
di rry containing-information on the neters to 5 be poll ed is :passed s
bef o~ each run froman | BM RTM conputer to the central conputer.. After «

overni ght data collection, data tapes are produced on conmand, -as well as
an updated directory tape. These tapesl9are returned to the | BM/conputer

f i | :
or processing. 1Q.., C}J_D}@ etk € G4 5o rom%}st a\el-ec?]}éoax{eeﬁr@éﬁqe sl ave

al l ocating work to and recei vi ng data
conputers are di @9 (ﬂiﬂa{kltmea%)@ﬁfﬁﬂ%beof"lm d‘%ﬁﬁﬂ?ecqabrb%ﬂw e g i n

contact with the fed iy CUDEMET ¢l dphdid a G land 3 he t8GHd OW{\@s ceased.
The tinme avail abl e fcw {gﬂllrgéQﬁ%dIVI ed into eight. half-hour tine sIots

as mentioned aboRACSHvt i RS ISR, °c‘?-as]slé‘§ IR d iR tPiven
and odd. Ewen rreters ar'maomrmtaad"}h@lidmy‘t &ephamer it dtgd ngpEven t,u

20 sl ots. ers are necte duri.ng .odd trne
Once a neter has eo%:ehen "éPUt(:e(:"[essfSi %PI( egtTh %%Eorho]t ruesc"odnnect 4’5%‘-’?‘?‘3 to
the tel ephone i reo dilve r@t&recwbheﬂ:trm ?ajst:éw whaghta ptuﬂe*'daltaal ivikesrehange

over ‘tel ephone Ilngsavg h&é%e{j ’bs i ngeéb 1rcg dgiect ed,
an

recovery procedures en re t detecte corru orna I on resuItS'in
attenpts to corretigwex e!?l’r%ﬁr%mg Rt W%}%ﬁ%hwt%&eféﬁﬁl‘%@eﬁlng |

| transm ssi o betd&?%ti&ﬁﬁentxadlfyﬂ@ylt@f 2D {0 St & e g ween the
‘meter and 30 r‘} entr

~central conputer %3¢ ‘b‘ife%" |m§%¥2?§gn¥y§éct%%ﬁ$%é€ el q’&’oﬁb%/ef:'?gd by
~a slave froma ne¢@ndi i oet the ade ter t bl hereporoftd hamslcae/retmrl_l | that P
TEh e e TR SETVAE tRLShge dhiehe TE She Wi 941,
viewer returns from holiday, in response to his :
15 . tuning on the television set, the meter d:.splays time in the
normal manner and will report to the central computer '
' that "holiday" status is false. .
The system is designed to collect audience
‘data from the remote meters. It"comprises'a central
20 ' master computer'(withﬁa standby), associated
. communications equipment and optionally one or more
- slave compUters'connected to the master computer
via private lines Meters in households are interr-
‘ ogated (polled) over the public switched telephone
25 - network from the central computer and the slave
- computers. »
‘The  central computer is connected to several
300 baud modem/dialler pairs for meter polling,
several 1200 baud modem/dialler pairs for communic-
30 ation with slaves, a.disc drive for data and Droc*am'
storage, a tape drive for data baf'kun a“d da-a '
1nterchance with an IBM system, a prﬁnter and a
visual dlsplay unit console. The slaée computers
are connected to several 300 baud modem/dlaller palrs
35 ©  for meter polling and a 1200 baud_modem.for commun-
ication with'the'central'computer.. poliiog is



tel ephone line, it is possible to store the data received fromthe tra

m ssion yeans in & renovabl e sem conductor data 5 - modul e. Such a s

the_:__n conprises a base station computer system conplete wth nodul e reader,
a nunber of meters and a l'arger nunber of re@fvabl e data nodul es which
circul ate between the base station 10 conputer and the neters. The data

modul es carry tinmeiiniftQbiRid 89 torflahletbastestahiceB1t @ohpgeaet ers and
return tine stanped vji.ew n staterrents The mdul e reader is an intelligent

subsyst em whi ch | nf&AAEE031L £oFTAR ﬁDH‘GVeQetésFHEdbége°?53m EERPT bR
conput er systenlbyfmemn&ha:sysm&mlahdcaﬁnpabaabboaatblnkpesTheAﬁDdU|e
reader provides th s for the.base conmputer. systemto read the
contents of the da almr%% g ﬁatﬁ%n&é’?r é&"?otrﬁ'gt H’e°f'n ﬁemag?’é SnbBul es:

At the-same 6ine, 2@ poldledclis @aesmdbe@nreheaoperam 6nonf ahhzBM&REMhodul e
and a\vi'sual |nd|cgkh@ﬁ | 10 e e r o a
status of the nodul e te&ag a%#%dgeg%g%25F8H§5@%9 %F%digggggE%ﬁgboa d
containing a randoﬁ@é@bé§§ eEk3op, dakal tapss age pr@ﬂ@@ﬁd anbgermandat t er y

and a means by whi glz dahia BRY abe upskibandieeereryead Eronwhegeraagea1access
menory and the cal endar clock through two(@Mectrical contacts. The whol e

circuit board is eRCSHIRNTEEY FCat 8I§§PdFﬁERBtF6aﬁPﬁl8§PFE§SHBES|ng with
two 30 el aetri calolamﬁgamumsobwdnﬂghftr omheeeeaaealoaompaasrte si des of |

t he nodul e housi ngaﬁ% %r rllntngﬂwongltgur 1£.ce#%l% ar aI Pe%é%m ggge of the

data nodule 110 is roug at of ngu w th sides
of about 14mm 35 slamanﬂqmm@t£08nn1Ebsp@daweebympuﬂeteraneednahbeél

;i : ‘at the beginning of data collection and remain in

S21- Instead of having a storage systen1mh|ch I's interrogated by way of .

contact with the central comptuer.untll data coll-
15 ection has ceased. The time available for polling
is divided into eight half-hour time slots
as mentioned above. Meters are divided iﬁto two
classes, designated even and odd. Even meters are
connected to the telephone line during even time
20 sloté; pdd meters-are similarly connected during
odd time slots. Once a meter has been successfully
polled, it will not reconnect itself to the telephone
" ‘line during the remainder of the night. All data
interchange over telephone lines is error checked.
25 When errors are detected, recovery procedures ensure
that any detected corrupt information results in
attempts to correctly retransmit that information.
This applies to transmissions between the central
'comou*er and the slaves and between the meter and
30 . the central or slave computer. Data - collection by
the central computer is stored.immediately on disc
~and tape.  Data collected by a slave from a meter
' is retained in the memory of the slave until that
. meter is disconnected from the telephone line. The
35  data is then transmitted to the central computer. |
where it is stored on disc and tape. -



111 denotes the printed circuit board. Slots are provided in the rear

pane f the neters and in- -22- the front panel of .the nodul e reader,
thro whi ch a nodul e can be inserted. These slots are onl'y able to:accept =
the swdl | est faces of the .nodul e although they may do so in four differents«
orientat- 5 ions. The electrical contacts 112, 113'to the nodule are-

placed in the centre of the mddle sized-Races of the nodul e. This

mechani cal ar rangeneie . §99°6hchath hg shgtapéaé';yswxﬁe@m%ws nature of
the nodul e interface, a oms t he noddl e funhction equi va entf W th

the rmodul e i nserieder AR Eed nEYeVabr°£ ﬁDHﬁF%P?%&§e¥1Fﬁ'a+F be |ts four

possi bl e orient apbo8sb1d heo NBelote bausaaeadeeaéieearpﬁbﬁhemeoérans-
rectangul ar parallelepiped in the_follow n corners and

th .
edges are rounded* ¥+ MPHtRa ﬁ%nﬁgEeTgvabgﬁu?¥ﬂbc éﬂgﬁ%thatﬁecondly, t he

| argest fages ofmbddelepndule are tapered to facilitate the insertion of the

nodul e into the nnduég ﬁe%egﬁggggdgfeﬁlégg ggtg Rgge snggygg readeﬁ‘* a2

Finally, in the centTes o e S|ze aces there are rounded
channel s 20 - I1¢dmputérrenateq gempdatiecWith moduhe readex: #&avesbefr the

modul e, t he ContaGESméégrs1&§dp£01593599nﬁh98}t8? EHﬁEQSBfeoéaEQese

channel s. Reference nunerals 116 denote | ocation ~The nodul e ,
recept acl e wi t hi ROAUHRE e¥hiFh 4CHEFUE 8tesPREYARP Re?aéFeEF?FéaP cont act

with a nodype bycaﬁpﬂﬁegfahuotﬁermagekaadedhéoaaastﬁoduibgseaﬁaptacts bear
on the rounded channels nodul e, and Eerve to uII t he

nodul e into the Fé@ﬁ[ﬁnFaﬁ?anﬂnt §°P|%9F Eéﬁ?n? PFHRE ER BFeng Fhiertion..
30 Thi s provi drd meposnt timef sthmpgdt raewangodtaeehastbeen fully -

nserted. ThiS | nvar gy LORG, Fbo0eSEEYSS o Bn' FhEbT1 LBERPORNbEY RS NI

receptacle should a
' whlch lnterfaces the data modules to the base

15 station computer system by means of a serial
communications link. The module reader provides
the means for the base station computer system to
read the contents of the data module and to correct'
the time in the data modules: At the same time,

.‘ -207; checks are made on the .operation of the data module
and a visual indication is provided to the operator
of the operational status of the module. '

- The data module consists of a printed circuit
board qohtaining a random access_memofy, a calendar

25 "clock, .a backup battery and a 'means_by which data "f;k‘} :
may be written to and read from the random access
memory and the éalendar clock through two electrical
contacts. .The whole circuit board is encapsulated
in a polyurethane foam plastics housing with two

30 . electrical contacts protruding from recesses on
opposite sides of the module housing.

' Referring to Figures 11, 12 and 13, the shape
- of the data module 110 is roughly that of a

_ -rectangular-parallelepiéed with sides of about i4mm,-

35  70mm and 108mm respectively. Reference numeral
111 denotes the printed circuit'board, ‘Slots are

provided in the rear panels of the meters and in



reter be noved with a nodule in pl ace. Referring to Figure 14, a data
modul.e communic- 35 | ates with a.meter over.a two wire interface 117.
meter generates a‘pul se width nodul ated 32 kHz pul se train. The |eading
edde of each pul se serves -23-"to clock data in the nodule and to | atch
received data fromthe nodule. |In the quiescent state,the neter generates
a 25%duty cycle pulse train on the interfa¢e 117. 5 Thi s pul se

train i St rectifi e@u@}’fﬁo%igﬂ&@grﬂ%f iEﬁ@rméc%&é f‘réé&@d‘.{ﬂ&@é}ﬁ weLEH 0 ?{‘ :
energy storage capacito .~ The. energy_stofage capacitor powers a vol tage:
regul ator 120 whi h‘"‘?‘é‘é{ﬁ ‘b%@\el?et’on?%g‘%/%gi CTQE??%ﬁaf%t? Phi%he Wl e. A

battery 121 10 alplevidescpopierthie smabheom faoces sofrertos ynddPl end a

cal endar clock 1 - R O Al cord t dyid |.nforyation when the
modul-e is renoved ?’%‘rgﬁl e%ré grrxg}?ﬁ?% %gtfrgrécq)gldll#’s rr%r{chlgeg%#atr%ed from
the 15-. Viltagelorgul afe dbecthierrl heombpaich® 1324 nbkbd ttal the oneduist er

wi thseai ns pover - appl beflceq A DOVRE SUREFE J2% 1Kk i PWES é.rpﬂ[we
vol tage regulator 120 to the random access nenory 122 and ﬁ%e cal endar
clock 123 when t HRE| Ble cmedvie; t sSThi® PRTkivicaborrrangementhe £QFRELRIUI €
i's not instlitlgl ed ‘gptﬁhtﬁgtlgéle@fi nﬂdslél ©s 1 €Reena tinte e Sﬁ&hﬂg@ .V\h-
capaci t or i s discharge the logic circuits are not powered. . \Wen
the modul e is i nstAFFERRTR 81 HRYe: tRePQRERE rhe rRanEhis™ (aTUntA | T % a
neter, the smergyw2bh thetmodglbe chpserted iAo begimstdo ahar geodune power i s
fed to the logic ¢j Lts i h I ( e By hyst er esi.s
125 hol ds the Ioglgégcggir:c%?t%%nggngglge‘?%%ﬁtg%% e %g:ﬁ[:[eﬁ-itﬁ%t%rf age on the
energy storage capheimedulgohousing séepants frem|that i ¢h rectangular

\/ parallelepiped in the following ways. First, the
corners and edges are rounded to minimise damage
15 during transpprtQ Secondly, the largest faces of
the module are tapered to facilitate the insertion
of the module into the module receptacle of either
a meter or'a module reader. Finally, in the centres
of the middle siied faces there are rounded channels
20 114, 115 running perpendicular to the largest faces
- of the module,the contacts 112, 113 protruding from
the surfaces of these channels. 'Reference numerals
116 denote location pads. _
The nodule receptacle within a neter or a module
25 ‘reader makes electrical contact with a module by '
means of two spring loaded contacts. These contacts
bear on the rounded channels in the sides of the
. module and serve to pull the module into the recep-
- tacle in the final few millimetres of its insertion.
30 Tbis provides a poSitive feeling that a module has
been fully inserted. This inward force also serves
- to retain the module in the receptacle should a
meter be moved with a module in place.
éeférring to Figure 14, a data module communic-
35 ates with a meter over a two wire interface 117.
' The meter generates a pulse width modulated 32 kHz

pulse train. Ths leading edge of each pulse serves



306%} the correct operation of all the circuits within the nodul e can be

gu nteed. A second upper half bridge 126 feeds the pul ses on the

i nterface 117 to a clock recovery conparator 127 which sepatrates the input -+
pul ses fromthe steady 35 voltage | evel on the interface 117.. The cl ock
recovery conparator 127 triggers a data recovery nonostable 128 and a '
ti meout nonostable 129. It-also clocks-gaisonmand shift register 130, a

wite data shift 4- .register, 131 ad data shift _register 132. .
The data recovety ﬁtﬁ%@t%ﬁ?% i§8t%33m3% gﬁtiﬁ oI R T AR VEPpr oxi matel y
one half of thedatpufroul ske peodolle. AtInhEherq;ieagemﬂgesoétehEhdata 5

recovery monostabl g 148hob ogs o2 $34 AaegOsLYe! Bl pbe 183, BRTBLES the

out put of the clock récovery conpar ator and he nodul e
reader send conhhﬁdsnéﬁdf@@@éi?e the renovabl e nodul e by pul se-width 10

modul ating the Inputwﬁyésguigéleralﬁass PeetQﬂleé BY. #Psrywbt be referrgj
to as a bit cell with the . start of each Elt cell considered”"to be the -~

| eadi ng edge ofr?ﬁélfhﬁﬁtibﬁlkﬁ F?%lﬁ°d? g ﬁﬂ?egﬁén¥°s?%t%n%Fgé 25% dut y
cycle pulse, i.&8todapel 6gpitibonils. Tnarreﬁai—gye@gbha@é &’aﬁ@&ztmll be
referred to as a_zero bit tA 75% duié §¥ égo L n ke ulse with. a
nom nal | ength B?WEESQTeY?} RPF THE F ¥AE A %ﬁ%sbP ¥€fn addition,
an |nterruptlontbothbelpgisecireunt5|13 thebinodudel iA hhttermolpmlse 20
S Prosenie | brBGial Spugdr 0023 2afb5R B8cELECHeRULD1od dhg! S comaNd

to the data nod e consi of a start (one 14 bits of
wite address, 8 gpiendarveleekddga,ah ﬁahﬂ§§iﬂgr%F@§@e@u¢%Ea Fne

pul se-wi dt h nDdpk ALesln #akAatt bRAFhEA eﬁe moaa@evezéeﬁleﬁavéaefflaﬁa recovery .
| atch 133. The outgeter. B _ | R o/
The battery 121 is tr1ck1e charged from the
15 voltage regulator 120 when the module is inserted
into a meter with mains power applled. A power switch.
124 directs power from the'VOItage regulator 120
to the random access memory 122 and the calendar
clock 123 when the logic circuits are powered.
20 _ . When the module is not installed in a meter
or a module reader, the energy storaae capac1tor
119 is discharged and the log1c c1rcu1ts are not
powered. When the module is installed in a meter,
or when maihs:power is applied to a ﬁeter, the energy
25  storage capacitor 119 begins to charge and power NG
is fed to the logic circuits in the module. A voltage
" detector with hysteresis 125 holds the logic circuits
~in a quiesceht state until the'voltaoe'on the energy
" storage capacitor 119 has risen to a level at whlch
30 the correct operatlon of all the c1rcu1ts w1th1n
the module can be guaranteed. '
A second upper half bridge 126 feeds the pulses
“on the interface 117 to a clock recovery comparator
) 127 which ‘separates the input pulses from the steady
35 voltage level on the interface 117. The clock recovery |
comparator 127 triggers a data reéovery monostable
128 and a timeout mcnpstable-129. It also clocks
a command shift register 130, a write data shift



‘of the data recovery latch 133 is shifted into the command shift register
130 and the wite data shift register 131 on the | eading edge of eac put
pul se.- Wen the start bit reaches the 24th stage of the 30 coman ft
regi ster 130, command decode | ogic 134 enables.the data output of the wite
data shift register 131 and cl ocks the wwL&g_data into the read data shift
register 132 and into either a |location_in the random access nenory 122 or
a reg- 35 i st eFeBAStRE daleABfracreaf dava depbhbi peeiperrthd2wite
address. At the sameThemBatherbbbebr mbAGEEawiet i£8 CRATBAN Shiblt

regi ster 130 are reﬁet. ... 22 ? - The'outg%i of tg@gf ad_data shift -

regi ster 132 cont PBF§®a¥eAFPeRf 8PRKO¥3B2LAT LHOPY Hef i HRer$BRRE 1: 17when
the input pul se ipulbseptridtic natetheantlaihbngoedibe ofatleesdéeed the
interface 117 wit , o] h t ha he_| pul se when
t he i nput pﬁlse igeg ggﬁ?.mxgh%gggé%tggé #gﬁg%d'f%ogéggh?% 8?%%%dance
sour &g and t he | oddtel d3dssampyeshshapdurputuef ebhe s¢hick sreeovered by a’
vol tage conparat Opomblrator 12F70€ tinmeout nonostable 129 has an out put
pul se of approximately one and a half times_the input pulse period. 1In the
qui escent st at e, 2596%H?ymeyeFeaPﬁpﬁbeaﬁedHh?iﬁ@a@ﬁé sendj ¢MARngsHe conmmand

transfer this nonashabBkeal sof €hei geR6eEbSEfhbguEAIbY Bolse-higenently that
it never tinpes o ' out after_the 24 bits of conmmand

ut . ver, it . does ti
have been t Llinst oMPEHI BESRTS st LAREEPulPREERBRK pEASE BRELPH @6 doing
resets the conmmandOsbubt widdi beeref@dbredl toaasna bhvutell bewsthftike into the

25th 20 stage gialheogORuRALSRl EL11CObAL ReIER 51BN 18a8tng! the
shift register are reset to guard agains al'se command decaodi ng.
L edge of the input pulse train. The quiescent state

~ of a 25% duty cycle pulse, i.e. a pulse with a
15 nominal length of 7.6us, will be referred to as
" a zero bit. A 75% duty cycle pulse, i.e. a pulse
with a nominal length of 22.9%us will be referred
to as a one bit. 1In addition, an interruption to
the pulse train, i.e. a bit cél} in which no pulse
20 is present, will be referred to as'a.missing'qldck
| pulse. A write command to the data moaule consists
" of a start (one)'bit,'a zero bit, 14 bits of write
address, 8 bits of write data and a missing clock
pulse. The pulse-width modulated data stream is
25 recovered by the data recovery lafch 133. The output
N ' of the data recovery 1atch_133 is shifted into the
' command shift register 130 and the write data shift
register 131 on the leading. edge of each input pulse.
 when the start bit reaches the 24th stage of the
30 command shift'register 130,-c6mmand.decode logic
134 enables the data output of the write data shift
register i31 and clocks the write data into the
réad data shift register 132 and into either a
location in the fandom access.memory 122 or a reg-
35 '.ister in the calendar clock 123 depending upon the
' wfite-address; At the same time,the first 8 stages
of the command shift register 130 are reset.



I'f during a wite conmand a clock pulse is reaned for instance because of

sorre ermttent electrical 25 cont act occasi oned by the renoval of the.
modu fron1a nmeter whilst the record is being updated, the-wite operation ,
is aborted and no data is inadv- ertently corrupted in the nodul e. e
S|n1larly, protection is provided against pulse renmoval during 30 * a read

command. Following a wite comrand W t h"REs associ ated ni ssing cl ock pul se,

successi ve. i nput pul ggs é@té&tdaiatﬁérpé&@ é@@argﬁﬂféaiégﬁbté§ fggister
132. This data nDduIatfs the current S|n€%é VP*?? ho?gs : returns to the
e

meter or nodul e TRAHEPLIS 2 cCOFECRE Sh3E tﬁ}éenbﬂﬁ?é ag%er ead
command to the tiftwhendthe fopstspslsé issabséntonefhdimetersoard by a one

‘bit, 14 bits res Si. : se.and_8 zero bi-ts:
to shift out the" % a%gé gapegﬁgrg %egtg$§ %ﬁ?efégggegy%h%}gﬁtﬁ st age of
t he comuarfd shlfV91EQqstb0WQBOthahetbehneﬁdtdecbuBuhenulyeIugén 134 enabtes
data 5 fromgighesy gyé GELLODS | BoLbfie ToTBhYs 1431 hgl! 8 fegedl St er I

t he cal endar clock 123 ndi ng_upon the read address data is | oaded
into the read dafﬁ?@h?fPIGQg%@Péﬁaﬁgé 8ARrFReandrthegleading 6RUEAR conmand

shift register apg tREChoddDe GLEBERE §iﬂEk1§Ubé€e@f:e&hB¥]rgado§Q geand 10
causes the tinmeout nonostable 129 to reset the command shift register 130.

Successi ve i nput “PUPEERTChift data through the read data shift register 132
whi ch nodu @t es the ther ebhesitkmdRSstableol2® ahagi 48 datpubapllser oss the

I nterface 117. A §e£§P9 }%aﬁggy gnguggat Oﬂai? %lggg ggéalggﬁgt regi ster

132 causes the curre uFn®of ARd s6 T her sasel € | oadi ng on
the interface 11§u15A Dﬁélad thénonhguqub¢5¢hetreﬁdtdat&5§hﬁﬁtYreglster 132

causes - ~~ cycle input and during the 24 bits of the command '\-)
_transfer this monostable is retriggered sufficiently
45  frequently that it never times out. However, it
does time out after the 24 bits of command have
been transferred because of the'missing'diock pulse
and in so doing resets the command shift register _
130.. If 'a one should be shifted into the 25th | s
20 stage of the cormand shift register 130, stages
9 to 24 of the shift register are reset to guard
against false command decoding.
If during a write command a clock pulse is removed,
for instance because of some intermittent electrical
25  contact occasioned by the removal of the module
from a meter whilst the record is being updated,
the write'operation'is aborted and no data is 1nadv-
ertently corrupted in the module. Similarly,
protection is prov1ded agalnst pulse removal ~during
30 a read command._ _ _ L
' ~ Following a write command with its associated
missing clock pulse, spccessive'inpﬁt éulses shift
data through the read data shift regieter'132.
This data modulates'the:current'sink 135, and so
35  returns to the neter or module reader a record of
-Whau was written to the module."
" A read command to the data module consists of

a start (one) bit followed by a one bit, 14



I's renmoved. The current .sink. 135.is turned off during input pulses to,
{ educe’ power d|SS|pat|on The serial input to the read data shift regist
132 is strapped to zero so that in the quiescent 25 state, 25% duty
cycle at the interface 117, the current S|n§ 135 is turned on after each
i nput pul se. This | oading of the interface“117 in,the qui escent condition
is used to detectofhtepdeaddresss ehmigpinbeciock pelse anda8neeube reader.

30 - Each neseﬁsleooéhﬁeebbetIEEEI9&33 &9@§trUﬁﬁéQHtﬁads+£eieff'“9 to
Figure 15, is conpected a two_core_mains cable

uppl

136. The mai ns sﬁbbl?e?gh??rgg paggﬁdsfﬁgﬁu@ﬁ %h?r%?@%??@eshhgé 137 and an
interference suppresisten 30| ttefe dammand ldBodd ababe; flegt ngs tdhaoped BREY Of a
mai ns tran for and ugh.a ockin pacitor 140 .the primary
of a 54 kHz§tuned ans&c?f‘rr%rw%%& 1'3'7 ﬁn%%ngrt M SPAET==T3
provisdés t he powethﬂ* cglenday @)Dcka.ZBadelpmxdﬁ.th@pexsttreﬂdoa&deI apid42. It
.also provides powgges 9 |5 I@%&ga;é$ | fq5r lLat or 144,

- Display eﬁaec??ggﬁ%g j]tée&% orm of ~“an a%%%gs ¥9I |392h$'q¥e§\;el
corrpensator 145, vEITSESE (55898 95 Fam cermend; shif8i rasisten 4zeivesetsponse t o

changes of the anb'enThé'ﬁh&si§¥eélo$hepﬁﬁéé af0§ﬁénﬁéa@fcéﬁﬁaﬁa'ns
transforner 139 secondar%evolt 8e are sen Zero-crossin

detect or 148%and FRHSE0-3° cHHPEPRF @9§?§F§Eﬁ9 %%9pF%v¥ﬂ%e% F%*e?%ﬂ%%“glgna
related to the rrasnﬁfsuped;yszeroagoossusgeceé’@ﬁélgﬁ@htv@uwe@msﬂﬁtthr_ough
the 51 kHz turned n 1l is.fe 0 C arat o

“hysteresis 148, t%%E%ufégégg% éﬁ?cﬁeééogﬁtaa €€55?9~s o' 132 nicn

\u; modulates the current sink 135 and so transmits

the current sink 135 to turn off and the | oadi ng 20 on the interfaceﬂ@

data back across the interface 117. A zero at
15 the outputiqf the read data shift register 132 causes
the current_sink 135 to turn on and so increases
the loading'oh the interface 117. A one at the
output of the read data shift register 132 causes
‘the current sink 135 to turn off and the loading
20 on the interface 117 is removed. The current sink.
135 is turned off during input pulses to reduce
power qissipation._
._ ~The serial input to the.read data shift register
~ 132 is strapped to zero so that in the quiescent
25 state, 25% duty cycle at the interface 117, the
o o '_.currént sink 135 is turned on after each input pulse.
 This loading of the interface 117 in the gquiescent
condition is used to detect the presence of the
module in a meter or a module reader.

30 -Each meter is of double insulated constructicn
and, referrlnu.to Figure 15, is connected to a rains
supply by way of a two core malns cable 136. The
mains supply is first passed through a protective
fuse 137 and an intgrfefence suppression filter

35 138, before feeding the primary of a mains trans-
former 139 and through a blocking capacitor 140
the primary of a 51 kHz'tuned-transformer 142,



circuit 149. Should a 51 kHz signal be present-on the mains wiring at a
| ev Nn excess of about 60 nV peak to peak, the divider-149 output toggtes
at KHz. Qtherw se, the divider output is static 20 apart from
occasfonal state changes caused by noise on the nains supply. The conputew
system 147 counts the number of state changes of the divider output during
certain intervals of time defined by there’relation to the mains

zero- chSSIngs @h@uhdlhbeﬁ25nsfﬁgH€Pﬁﬂ39fpﬁbaiaeQhaﬂgeﬁohars“gB_QQSG
B T I I
applied to the neleo, pac8fldes pokéageocanpavauorré@ﬁlbnbdsiubeaednputer

system 147 in a Leset d [ he output of the 5 volt regul ator
143 can be guara%tggdvggg kgéSTa!ﬂ{gse:rhgéstemlM gener ates pul ses of

vari able duty cycle’ BySRﬁansebecarpnnge.ganungectpgmupflam anﬁhe"pulseﬂﬁg
gating circuit 1plg hurméve@ éoﬂ E&&t83515ZrT@§CEhékah§§1%2 c¥olt pu

fromthe 12 volt re ul at or ul'e Interface A resistive
di vi der 153 feedSfe OSIPésPéth34?nﬂérF8§8°E§? 5P RPgRIes ofgthenpedance.

When the power sainbeBntS52ightt ueped.ofthe 2egorpRbBlsAhgESefdenect s the
| oadi ng of the |nterfa§e 117 cause current sink gircuit 5

135. The out.put™ftBth ﬁ@né'ﬁﬁﬁﬁgtggglgﬁcPQgD5¥cH83t593fFfﬁ FFB5eE55 on the
| eadi ng- edge of bleal2zesbtcpoesingubietecthe pabsengafedgtoi aceptphliéri s

clocked by a div% EEefi 29'&2739059 B'QgrEEQQEBQEf§?§B326E8§¥%%§”15 10

cl ock. The conpu sys sync roni ses. itse I'vi circuit
156 out put and céﬁtﬁb?smﬁhés supply zero-crossings.

‘The signal which passes through the'51'kHz_ e’
" turned transformer 141 is fed to a comparator with -
15 - hysteresis 148, the output of whlch clocks a divider
. circuit ‘149. Should a 51 kHz 51gna1 be present
on thewmains wiring at a level in excess of about
60 mV peak to peak, the divider-149 output'toggles
~at 51 kHz. Otherwise, the divider Output_isfstatic
20 apart from occasional state changes caused by noise
“on the mains supply. The computer'system 147 counts
the number of state changes of the divider output
.during certain intervals of time defined by their
relation-to'the'mains zero- crossings; Should the
25 number of state changes in such an interval exceed _'.\_)
a preset threshold the 51 kHz slgnal is deemed '
“to be present on the mains w1r1ng durlng that -
'1nterva1 - '
When malns power is aoplled to the mete -
30  voltage comparator 150 holds’ the computer systenr
147 in a reset cond;tlon untll the output of the
5 volt regulator 143 can be guaranteed. The computer
- system 147 generates pulses of variable duty cycle
by means of a pulse gatlng ¢ircuit 151.. The pu’s«=
35 gating circuit 151 turns on a power switch 152 which
applies 12 volt pulses from the 12 volt reéuiato:
144 to the module interface 117. A resistive divider

153 feeds 6 volts to the interface 117 at high



bulse gating circuit 151. The pulse gating circuit 151 generates a 32 k
pul se-w dt h nodul ated_pul se train which irs fed to the data nodul e V\/nen'-

Js 15. . inserted:into the receptacle in the rear of the neter. The
canput er system 147 can generate a pul se duty cycle of 25% or 75% by neans
of the pulse gating circuit 151. In additioen it can suppress the pul se '
out put altogether to generate nissing clock8ul ses. 20 The conputer
system 147 det ect drigedlapeesence or absence of a data nodul e by detecting
t he nodul e' s | oadi ng heiin ce 117 a _25% dut.y cle pulse train
is applied to the int§% ébghfl%gu% %ﬁé&ﬁ%ﬁ@ﬁg Y B§8ﬁ9,°§ﬁe Bonputer
system 147 di spl aFemparatodFi Sdn defteotsc e flloadiegcefit theodktdirspktay 142
by means of displ 3y 7deizvieeaebeCh@NineH i s ) ' ent, the
conput er systen1147_vaffdates?the infornatFoﬁh%fgpggg%b?h%%r?hg%nnduIe, _
reads the tPne frdmdthe TREIQNEPHR EdicTpIthps comparrferod580is lakehedcuum .
fluoseScent clockpgi gpligy£163. 156t ohhemePneaaeds bagkee? dhki AB- $hagped
~channel and peopLeO%tatenﬁnts in the nodule as they are received fromthe
. mains supply. 35 PO¥S29PU1SEral Vs 1. A tel evision channel detecting
arrangenment, for  det 8bei pylse whitihgcldnreali talbdl ¢xi eleskedt bysat uned,
conprising.: 5 divi r b an for _storin bi nary
nunber s. at Iocatigﬁglgggrggg%?g?iégso?b%hggﬁngSFoéaﬁiEﬁm?ngfng§F§Poﬁ set
may be tuned0 a dFgPFkk fﬁhﬁnspmguéeéoﬁV§¢?mr1&6up¥athonﬂhessibsagé means
for receiving thegef ka@ bRvdhek! 8hrEai® 136 SU‘EEu@ 8hB2E¥nPPBPE" QD TOT
pr oduci ng- an analogTe S|gnal corresponding to that nunber;

| : _ pulse gating circuit 151. The pulse gating circuit

\_ 151 generates a 32 kHz pulse-width'modulated pulse

train which is fed to the data module when it is

15 inserted into the receptacle in the rear of the

meter. The computer system 147 can-generate a puise
- duty cycle of 25% or 75% by means of the pulse gating
circuit 151. In addition it can suppress the pulse
oufput altogether to'generate missing clock pulses.
20 " The computer system’ 147 detects the presence
‘or apsence of a data module by detecting the module's
loading of the interface 117 when a 25% duty éycle
pulse train is applied to the interface 117. If
_ the module is absent, the computér system 147 displays
| 25 OFF on the vacuum fluorescent clock diéplay 142
N - by means of display driver electronics 157. 1If
"~ a module is présent; the computer system 147 validates
the information fields within'the”modﬁle, reads
the time from the niodule and displays the time on
30 ‘the vacuum fluorescent clock display "142. it_then
| prbceeds to record time-stamped Channel and people '
statements in the module as they are received from
the mains Sdpply. o | . |

35
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tuning means arranged to be inductively coupled t

t he vision set to receive a signal therefron1 and bei ng tunabl over'a
ran@ 15 frequencies in response sai d mﬁmn HH f-or

pr ov ng an indication when the tuning neans st ency of*
the signal received fromthe Ilocal gscillator ahd %eans for :

I denti fyi ng I n response to sai d~28~ indication the location i n whi ch.
is storedlt hertloamgry nunber corresponding to the anal ogue signal which

caused Sal d b o Cal KoMk P it PUPOUASHLRT ElVe L1 b and diferf1an 8l L0

which the telévision Seé=1s I n
claim 1, wHe&Rc2Sngf kq hehichomhannsl @nmﬁﬂ'hglmalﬁt rb%péh‘é’le@e to
said i ndi cat bgRpkesiAfi:bit oper at ion of the identifying means. 3. An
arrangenert as clainmed in cl |m2 wherein said inhibitin rrean rises
a | ow freduency oscPFPaFaPmaRle stapage, ;A8RRENt ciSkemd ?’r’r

im 1;
2 or 3, 30 whebers _talneld:lcgutuahstcrea:rds@gmetawebfochannels toowprilches\{
digital to pglngetg/?.gwsgg V@%EOEanBE Qﬁggadl ng an output signal  which has
ra

~a .mark to space rore he~binary’ nunber received thereby, and
i ntegration means f or Grpichad n§o sanalloghwl cgiwentqmakoupied tsai dheout put

35 signal heétoggﬁt o/ Th U ANGBHE Y e A1 PR el AU I ACCH L 2ieBlem

wherein means nErlses addr ess -30- .1 counter
for sequdfti &MFR Sdﬁiéégyna“@%ﬁ BPﬁa 9t nBFf‘B@Pcé-t“@ré& Pﬁatlﬁg"‘?t §ig9881neans.
6. An ar coRgespbhdangCkal Erdti Aumb¥rprecedi ng cl ai mwherein the tuning

R eI L LU e
claimed ina lxdcEln oséiliaber awifi athey telhwisiimhefset doscredmiven th u
reference tOs1gna1 therefrom, and being tunable over a range of '
15 frequencles in response to- sala ‘analogue - signal for
_providing an 1nd1catlon when the tuning means is tuned to
the frequency of the signal received from the local
oscillator; and | .
‘ means .fof 1dent1fy1ng in _re'spohse -to said
20 1nd1cat10n the location in ‘which. is stored thé binary
number correspondlng to the analogee 31gnal which caused
- said 1nd1cat10n to be produced thereby to identify the
.chennel'to which the television se:-is.tuned.
_ 2. An arrangement. as “claimed in claim 1, which
25 further comprises inhibiting means responsive to said ‘
indication to 1nh1b1t operat1on of the identifying means. -\
3. An arrangement as claimed in claim 2, wherein said
- 1nh1b1t1ng means compr1ses a low freguency oscillator.
4. An arrangement as clalmed in claim 1, 2 or 3,
30 yherein the digital to analogue co:vertor _' comprises
a digital to pulse w1dth converzcx for prov1d1ng an
output s1gna1 which has a mark to space ratio related to
the binary number received thereby, and integration means
for producing said analogue sigzal from said output
35 signal. ' o ' | |
5. An  arrangement as claimed iz any preceding claim,

P

- wherein the  identifying means comprises an address
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counter- for sequentially addressing each binary nu_mber
stored in the storage means.

6. An arrangement as claimed in any precedlng claim
wherein the tunlng means includes venable capacitance
diodes for receiving said analogue signal to vary the
capacitance of the diodes. B

7. An  arrangement ‘as  claimed in  claim 1,
substantially as hereinbefore described with reference to
Figures 2 to 4 of the accompanying drawings.




