STORI NG _DATA RELATI NG :TO TELEVI SI.ON VI EW NG Accor di ng -.to the present

inventi'en,., there is provided an arrangenent for storing da reggkgg&s |
fronra tel evision view ng nonitoring systeqand for transmtti [ Ei

to arenpte conputer by nmeans of atelehone | i-ne a publ ic_ tel ephone
network,. - the arrangN PATASRELATING o 7Q, TELE A dat a;
resettable ti me neasuring neans f or measuring the passage of tine and for
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actuatable to teqaaeetiont exehmag1ﬁoh££69b9aesyéteﬁ aﬁ&lseélwaasmm@m@f

a) a telephone H iment for _norpal %ﬁé%tloqﬁh % R&urln a data

access. slot, th&af Byct9 oh HERRES dReRY; s& oreleRhfne

actuatabl e t 05t Laneni bfdad a pubinid heelephonet onehwockpputire vamamgaeme_nt

telephene "ne’cgggEggxﬂ gangenment being such that, when.an incom ng cal
t

is determ ned as n elfig fromthe renpte coqguter the tel ephone
instrument is connected BEMPRE feFephoring sRidodatde remi nder of the

current data access sl Qbsaeéabhs ¢2heCined3u¥IARS meahs’ eszﬁnrheé‘atsaﬁxﬁgo thdie
tel ephone " |ine 25 during the next av |Iab e data access sl ot g.ﬁMgﬁ
on

the call s, deP&PfiRABd OstiBei AP A TG At RLIUTR1EY r8
nmeans is aciGahedestsOsu.bassﬁmt eadntef saedessnmecpentbd)é dsf\etrimé;ectlon

means to the tel ephone,l h| b| I e a 0
perlod whi ch 30 follom/ngﬁgé 3# ?ntra$F c%a on OP%%atgg% ﬁ %%ﬁ%%t
access sl ot dhcomangperaldd. apaf eﬁu;ncéeternanlengowhle&hfem | Gtvét ngaBii tll%h

Pat t Applicat E?Bﬁ tBe! tbaBtBabshbubeptication No. 8413344 relating to-
channel detection
switch means actuatable to connect’ to the

15 telephone 1line selectively one of .a) a telephohe
instrument for normal oéeration, and b), during a data
access slot, the interrogation detection means; and
transmission means actuatable to transmit data
from the memory to the computer via the telephone line,
20 the arrangement being such that, when an incoming'call is
'~ determined as not being from the remote computer, the.
telephone instrument is connected to the telephone line
for the remainder of the current data access slot and the
'~ detection means is reconnected to the telephone line
L 25 4uring the next available data access slot, and, when the
call 1is determined as being from the computer, the
transmission means is actuated to tramsmit data, and
connection of the detection means to the telephone line
is inhibited during those data slots of a period which
30 followg successful transmission of data to the computer
in an access slot of that period. | |
Reference is made to the followlng British Patent
Applications: _ .
British Patent Application No.'8413344'fe1ating to

5 o
3 channel detection;

R



*British Patent Appl i cation No. 8413347 relating to transﬂﬂ ssion of data
and British Patent Application No. 8413348 relating to people nonitoring.:
on, and to
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Flgure is" a block diagram of a telev1s1on

channel detection unit;
FPigure 3 shows a practical embodiment of part of

" the detection unit shown in Figure 2:

15

unit:

20

25

30

35

Figures 4a and 4b show a practical embodiment of
another part of the detection unit shown in Figure 2;
Figure 5 is a block diagram of a people monitoring

people monitoring unit of Figure 5:

Figure 6 shows a practical embodiment of the -

Figure 7 shows an embodiment of a remote handset

for use in the people monitoring unit of Figure 5;
Figure 8 is a block diagram of an embodiment of a

" mains transmlssion unit:;

Figures 9a to 9f£f are. graphs illuétrating the
operation of the mains transmission unit of Figure 8;
and '

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
telephone network.’ : - '



-3- Figure 1 shows a bl ock di agram of a tel evision monitori ng system
conprising a television channel detection unit 1; a people nonitoring unit

2, a mains transm ssion uni't 3; and a central receiving 5 station 4.
The.t el evi si on channel detection unit 1 will now be described in detail -
with reference to Figures 2 to 4. 10 15 20 25 35 -4- The unit | is

designed to sense ultra or very high frequedrty radiation froma tuner 10 in

a donestic television F;jSﬁ*é/ei stowdth 391 stad Qi:.fﬂdl%m ide theehaiglon 0 Which
the tel evision receij ver 1S tuned is, one of nul tll,?l ci,ty of., channel S
r‘?f‘é 1nary '

i
whi ch have been pfE¥Ht F’rﬂ% ?%tﬂ'ét%"t‘f“?ro’r?’lﬂﬁ ta lteleﬁ’cﬁ P
coded word is procﬂmtﬁmn aatit channegpesiElie o toring anitp Dy abe 14 is in

the vicinity of a el ev. Q 12 to
be nonitored.. Th %uc?%%@%%ﬁ%’? cfglkr ginalaerld 54 e%r?t%al et %"?q{egd
vari abl_e cafaci tarmitﬁcu'dé.t uned tuner 16. A standard tel evision tuner

coul d bg used, provi doghd a1 d s {60 Ridie T AHbiedesi G LiieCh Ly pover the |
range of the | ocal oscil]1ator egu ncy radi at ed fromthe TV

receiver. The si d¥ef ?d?ﬁ-’tqk’-l?%e’cf‘t i) wigh %ef RRPARS e F kPRt -

2 to 4,
10
N\
15
20
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35



-ional I.F. anplifier and surface acoustic wave (S. A W)xfilter 18, for
exanpl e one made by Miullard or Plessey. A d.c. voltage iS produced froma
20 detector 20 when the tuner 16 is tuned to the rad- iated frequency of
“the TV receiver 12. The unit 1 is programmed to | ook for. preset frequenci es -
by applying different tuning voltages to variable cap- acitance di odes
within the tuner 16. The out put of > the detector 20 is connected to a
low frequency GBme |drattorl Zls dubigneahdlo@Eendeinltya/ art ageryt s gener at ed

froma bi naHr?a ey vé}]%a\npqi g%giaclntf)r&paéqﬁﬂee v%_r sion. Binary numbers "

are stored ore Mmenor ) d" &ach nunber” 30 S
addr essed |dpmc@1fmm RS obihtand 28 déﬁﬁ;’meput of the menory

24 s connegt thd Ccrarhell (e Wik i ife Wldy COMYP e 3% {H1€ Output mark
to space ratio of t he converter Is therefore a function of the addressed

bi nary nunteéined ti% app of R IRILIRL It 19 \fg’?ﬂﬂ%lé WhHiGh | s averaged in |

an integrathaige dgEn brese26 tintgy othie et bion tuHIthA volg age which |
propor_tlon:‘#%ﬁ the .ored b| nar wc?]hglu.rrber The, t iner a:stcg.tcan therefore be:

tuned by v e %‘?ﬂ)’ﬁﬁ"z up the .
. detection L'n:thanme)l rmm@ f fRerpintk fum pisoine e84 i xaxttfhanal plug-in unit

is 5 . Thi le{?"b(ll S t re address to be -
sel ect ed aft&dp?hm n%f;g ?;lé@onte% £ ?ﬁc@gérreén S<5Jie)crement ed to
tune 1® t hereeeiverdii r@Md&OHW?ﬂoc&}lﬁ@n@q?ép@tye&qwl%dl the

required freouedci£s.¢dd into a mod.{‘fPét?r\?’éffEblé hea gl ancd 1S addressed .
I n sequence_fromthe address counter 25 until a voltag{_le I s detected. The

address couit@de stuned (e 1§ g A standard television tuner
could be used, provided that the frequency range

Lu}
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. amplifier and surface acoustic wave (S.
A.W.) filter 18, for example one made by Mullard
. or Plessey. A d.c. voltage is produced from a
20 detector 20 when the tuner 16 is tuned to the rad-
iated freguency of the TV receiver 12. The unit
1 is programmed to look for preset frequeﬁcies 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 | B W
oscillator 21 and an analogue tuning voltage is
generated from a binary number using digital to.
‘analogue conversion. Binary numbers are stored in
a hon-volatile store memory chip 24 and each number
30 is addressed in sequence from an address counter
25. The output of the memory 24 is connected to
a digital to pulse width cpnverter 22. The output
mark to space ratio of the converter is therefore
.a function of the addressed binary number. -the
35 resulting repetitive pulse train is averaged in an
ihtegrating'amplifier 26 to produce a d.c. -tuning
voltage which is propqrtibnal'to the stored binary



and the tuner 16 is locked to the detected frequency. The binary store 22
address nunber is used to identify 15 - the detected tel evision channel _
nunber. To preserve the menory 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 represent the detected>el evision channels are

out Pu_tt_ed to thef nakmbetrr.ans-inbg%gaaruaist cdn EhaFéedEé:Sbe\é\euaearT Eytical -

i npl ement ati on of -t he t.uner by way of exanple one made_ by Thonson

CSF of type MIS 203)a§ﬁdnfgh«§h§n’3ﬁf’¥ir§r ¥‘3ﬂ‘ge§. An\phe WFEPr¥82?by way of |
exanpl e one of type SW53Q) setdugethet det2érianduaipr ot reekivapl enentati on
of another part of gt Clel A I §..S L0y FLOHLES 4 d;4b. The
function of the ad&?gggngﬁnkggaﬁ§%§3e%'-gﬁdggﬁgfbgﬂ Fguguﬁgeaﬂggtﬁé
converter 225i s achiseded Thisnextersglavadtcensbles| a2partigpéanysgogell

made By CGeneral |nylggy@ail to bEN@TREREN &fd' thaNmeheey' b4akbutahtgrabl e
read only nmenory (EAROM type ER1400 I CL and the |ntegrat|ngeaggklf|er i's
cu

desi gned 35 ar o%Rd bendegremegted, oF decrgmentgd Ea: SYRs&t it |C2

al so provi des band reguli¢eidn§ riegu@nagt.i Orrheor progeduie s papeatwldt £band
oper ati ont uner -q- éﬁlnornaLl bgin& in a condition for Band A operation
unl ess +12 volts | & &p S d B &N EFEREP & ®Si nes mar ked Band UHF and
Band B for itoto be set tln operaticaspehei mgmowy 2# tseaddresdetli dns. 5
Advantages of the %Eg%&§ﬁﬁﬁ%&' e@ﬁ ”%%a&e%%egbﬁﬁEeQ”P$ kaew %equh£§§e
frequencies are | ooK or; and there 1S no direct electrically conddctive
_ is detected. The address counter 25 is then halted
and the tuner 16 is locked to the detected frequency.
The binary store address number is used to identify
15 the detected television channel number.
To preserve the memory 24 contents when power
“to the detection unit is switched off, either a
battery powered random access memory (RAM) or an
electrically alterable read only memory (EAROM) can
20 be used. The address numbers that represent the
 detected television channels are outputted to the
mains transmission unit 3.

A

N

Figure 3 shows a practical implementation of
_ the tuner 16 (by way of example one made by Thomson
U 25 CSF of type MTS 200)and the amplifier and S.A.W.
filter 18 (by way of example one of type SW153A) and _
" detector 20, and a practical implementafion 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 converter 22 is achieved
in one_integréted circuit IC2 of type av-3-8211
made by General Instruments. The memory 24 is an
electrically alterable read only memory (EAROM) type
ER1400 IC1 and the integrating amplifier is designed
35  around integrated circuit IC3. The integrated
circuit IC2 also provides band switching information
. for tuner'is-to.haVe multiband operation,tuner



. connection between the unit and the television set. Figyres 5 to 7
illustrate an enbodi nent of 10 t he people nonitoring it 2. -In order
to monitor the viewi ng habits of people within a particular room a -
push- but t on systemis enployed. Each person, who will at sone tinme view the

television set, is allocated a nunber. In the unit to be described 15
~the nunber of users is limted to e@ght . 20 25 30 35
/ -7- ASéshowmalhyFbging Spb&tcanéleﬂoaréohdnand Anopesationont ai ned

battery poygigdshangsgh 82 Péaﬁ€91i€dat8°g¥€ﬂé9”$fp?ﬁétLPR%E‘th'” the room

Wien a person starts to view t evi si on recer ver but t on- 30
assi gned tBarked PaRrdoWHF sandnehend| ByEpFebtetio bansehita-the 34, or

uItrasonlccaﬁregﬁaﬁgﬂhgt@ﬁeeaft@héggnabﬁdﬂeis@sare recei.ved by an infra-red
34a, _cr uItrasonlg 36a, tor in te receiver unit 33. A data link

is. t%ereby est-abfd ibtageslg eﬁh%e?REEﬁ' fEChEPedebnsd LndTehe renote

recei ver uvhat38nipdkaowndeegui fed fﬁeqhen@ﬂebearsflbbkedeﬂéﬁssed butngﬁ
recei ved, o] n, decod a neLo0 ht bistables e.g.
_~eight D f|$§3f?§%§é4bg ﬁ% S%régutgg?é%§£§91%9 & %?é? e i s displayed as
an identi cabnneqngonoheaweenuuhefunateenénthehsplaylsionwseh the viewer.

ceases 10 VieW fgy3gees bubt9n; | puabIRELALL dneRifgsEoaNd L he

appropriate bista In the recerver unit I'S reset via the data |ink
34, 3Aa 20the peeple mopitaringhanitspt ayEl ALAGErtesmendbped. .

the viewing habits of people within a particular
room, a push-bﬁtton,system is employed. Each person,

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
30
s
&
35 K _,/'/ o
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The outputs of the eight bistables 40, which represent the people status, 3%
are connmected to the nmains trans- nission unit 3 and are sent as part of a
16:bit word to the central recorder 4. 25 The facility of choosing
between an infra-red or an ultrasonic data transfer between the handset 32

and the receiver unit 33 has been incorporang so that the option exists to
sel ect- a node which does pot interfere. with a existgfg renote control 30

system whi ch may al ready B% $ROYRAMFIGUIEnRYtteRs 10 aLe Aoused iy 5o
included in the receiaesel fincdntainedi batveeycpowered ahdset 3hepkatéd

I nput data and to redygce_e e | T .fe r |, ncl t he
features that 35 i a(é?%%ﬂyfeﬁﬁeﬁg%ﬁ?"%i‘gg?%‘t‘d%?t‘gg%hr| ‘P\qg’s‘hgif
the tel evision recei vpersgnostants nbopebpwethectehgviisioni xeceiverd; the (b)
a remnder is tivat rygl ' S¢ 8N ' a Wl

fl ashed - or abgﬁt 10 §§E§§§S?0(%§E§§ﬁ%3pg§ 2$?ﬁ%§¥§&gr%§ﬂ%ﬁ?g#%gﬁg?f the 5
tel evi 8-6n recei ver iBfgﬁﬁ?éhedhbfiﬁféﬁdIQS)345m?¥c%b§r§§°%}§ Pbovi ded

0 0 1 20 e e s b g orbes aalng o
“be | Wi i rapsni ssi on
unit 3 or can be as aﬁngﬁﬁfﬁﬁguﬁgi'éﬁnHLEF%ﬁ°9?ﬁ ggiﬂl??t%ﬁﬁrcéﬁl@.r?WBE?e

6 shows a practical epbodiventunita3dpeophedaeselinknisntheredydespaby-board
0, Lhe N1 60 ToCegnEa BeLgERCeRU RRRARHeCYa JU8. FAH Fedase, roShelpk
sets the d.c. bias. unit 33 and a code unique to the number of the :
depressed button is received, decoded in decoder
38 and stored in one of eight bistables,e.g. eight
D flip~flops 40. The output of that
is bistable is displayed as an identical number on a
vacuum fluorescent display 42. Wwhen the viewer
; éeases 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
20 or 36, 36a and the displayed number is cleared. _
The outputs of the eight bistables 40, which represent
the peoplé 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.

LN

s

I, 25 - The facility of choosing between an infra-red
or an ultrasonic data transfer between the handset
32 and the receiver unit 33 has been incorporated .
'so that the option exists to select a mode which
does not interfere with any existing remote control .
30 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 | '
35 | (a) all the eight display digits will flash
o if the television receiver is on and no people
viewing data is entered: '



Resi stors R20, R21 and di ode D4 prevent overl oad under g@_ltlons of high

I nput signal. The signal is a.c. coupled fromthe colle of TR2 via C9
20 to the integrated anplifier 1C5. "The anplified signal on pin 3 of
|C5 is stretched, by the network D1, R and C4, and DC shifted by -
transistor TRl, so as to be conpatibt® with the pul se position nmodul ation ~

decoder |Cl1.. Vi) RY 3athitfer %?%c&ﬂ%e%id ev%#?‘%é“ﬂ;ﬁﬁ s reference for

t he decoder IC 1. The bi_ nary coded signals are present on A, B, C, D
(1 C11), when28fytde HSRFFHRigdts aTe Hl ashed fonrabenpri®sed, are -
decoded by | gbéondsy - eight i ndi vi dual -signals. These signals can be nmasked

30 by the SMAt \nes - S2h.. Th ight .bistapl e 1 | C16 are used -
to store the peofi®d s u? & iR Pg'(f (ﬁ’}l&ﬁ"t%e$@§éi‘ﬁj | C40 generate

mul ti pbexed siedesisifomr reveiweruuim fswidroresr df f; &p-hdny, t he "hi gh vol tage 35
drives being pro 1St Q. |5§ T ounter_1Cl1O and 1C9 -
delsﬁkﬁl 43 % dee lth ?Q&F ;

(connected as two provi timng 1oglrca d al3H | -9
- clock to g&eetiad anmy a#nlf-‘rh; mhtdmecfnire [Je'rpqts;e@amdse after a del ay*f
682 seconds. pAlsked® gyt i nuous flashing of the display occurs after 128
second if the television receiver is on and no people are set 5 into
any of the el o IRcaivgrednit @ SanePoyinteazal wieh Alre geainscla. A

| i ght 10ependertiansatiisyion Wk Selor tdaex uﬁ &sidy atde shsplay to allow
for varying anbleCtFWL ht condi.ti.ons. "+ When the ultrasoni c node

i s sel ected 43y R LE 1505, fclaé’&eafs bef ore except that the

"Figure 6 shows a practical embodiment of a
people detection unit and display board in the infra-
red mode, as selected by switch Si, the coded

i5 = signal hemgchtectei by the sensor D3 and amp11f1ed
by transistor TR2 which also sets the d.c. blas.
Resistors R20, R21 and diode D4 prevent overload
under conditions of high input s;gnal The_sxgnal
is a.c. coupled from the collector.of_TRZ via C9

20 to the integrated amplifier IC5. The amplified
signal on pin 3 of IC5 is stretched, by the network
D1, R1 and C4, and DC shifted by transistor TR1,
so0 as to be compatlble with the pulse pos;tlon
modulation decoder 1Ci1l. VR1, RS and. cs ~ set the

25 - internal time reference for the decoder IC11. The ;m;

' - binary coded signals which are present on A, B, C, __d\} '
D (ICll). when any of the push bhttons on”the handset |
are depressed, are decoded by IC17 into ezght '
individual szgnals. ‘These signals can be_masked

30 by the switchesS2a - S2h. _ | |
' The eight bistables IC12 - IC*G are used to
- store the people status. _The ;ntegrated circuits
IC20 and IC40 generate multiplexed signels for the.
vacuum fluorescent display, the high voltage
35 drives being provided.by transistors TR3 to TR17.

The counter IC10 and IC9 (connected as two R

bistables) trovides timing logic and divide'a 3 Hz



network Cl, C2, C3, R2- R3, R4 forns a twin-tee filter network tuned to trmegb
resonant frequency of the ultra- sonic transducer Xl1. 15 In Figure

6, integrated circuits ICl and | C3 are of type CD4011B; IC2 and |ICl7 are of
type CD 4028B; IC4 is of type CD4543B; I1C5 is of type TDA 4050B; 1C6 and

| C8 one of type CD4071B; |IC7 is-of type CD4Q25B; 1C9 is of type CDA001B;
ICIOis of 20 type CD4040B; 1 is of typé M.926; I1Cl2, 1(G13, IC15 and

| C16 are of type CEUO&BBtoagenéfdteis ﬂIa:kpng(IEHKﬁHﬁr'ﬁur | ggraridg he

rzgrmte handset Sho%fiég'gv\#l{% okssggngéggn#ererﬁége 'égrﬁg:. &ds Ci rguit

| C101, type hg;oduces a posi 11 0n
nmodul at ed si gnal mﬁbﬁshhygoﬁft p@éﬁ?b@Yt@ﬂGur$¥ﬂfte¢> decandrifsed.

Resi stors VRI, Rlo@hénéefé\?%iéﬁrr&%@?vé?t1§h@n%&%c}]rﬁ’éébfé%féﬁauency

In the infra-red npde, sel ected nd 3 e coded pulse train
is a.c._coupbed vianECCcaR¥CPE FhEIES‘JPB Pigkables ras HetecteRiom thel TR1Cs,
forn1ngda cascadedaaﬂﬁbuélgnn gdbe poner transi stor TRI OS prOV|des hi gh
current pul ses to drive %:g Qé § red.e ttlng i 0 EDI LED2 35

In the ultrasonic node |+1b190% d8PpPAalteTeats sﬂﬁf%a

i nhibited in the | bhtensitiynofiethg disptayStd a&mbmeﬁotnﬂ&ﬁythUimbxant

C104. This carrj S in a push-pull anplifier formed by TR101
and TR102 to drlveisﬁhkthﬁggtigggXl The drive to the base of TR104 is

short-circui 20 .ed by sw ¥Whansthe gltrasonic mgge isisrilertrd BY the
transm ssion unit 8nhui kigRaw be mseiktbed XitBefsf&&NEEpt xaOUERS 8 and

o network C1, €2, €3, R2, R3, R4 formsa twin-tee filter
network tuned to the resonant frequency of the ultra-
sonic transducer X1. |

15 In Figure 6, integrated circuits IC1 and IC3
are of type CD4011B; IC2 and IC17 are of type CD
4028B; IC4 is of type CD4543B; ICS is of type TDA
4050B; IC6 and IC8 one of type CD4071B; IC7 is of
type CD4025B; IC9 is of type CD4001B; IC10 is of

20 - type CD4040B; IC1l1 is of type ML926; IC12, 1C1i3,

IC15 and 1C16 are of type CD4013B; and ICi4 is of
type CD4068B. | |
The design of the remote handset shown in

o

: Figure 7 is centred around the integrated circuit
%«f- 25 ic101, type SL490, which produces a different pulse
position modulated signal when any of the push buttons,
PB1 - PB8, are depressed. Resistors VR1, R102 and
capacitor C102 set the pulse train clock frequency.
In the infra-red mode, selected by Sia and
30 b, the coded pulse train is a.c. coupled via a
' capacitor C105 to transistors TR103, TR104 and TR105,
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 ultrasonic mode IC101 also produces
' a 40kHz pulsed carrier, inhibited in the infra-red
mode by switch S1b and set by VR2, R104 and C104.



.10 15 20/ 25 30 / 35 This unit 3 is designed to accP‘Qt dat a fromthe
‘peopl e nonitoring unit 2 and fromthe tel evision channel "detection unit 1
and to transnt the data via an e::isting donmestic house wiring systemto a |
5 central receiving station 4. As shown in Fi gure 8, a sine-wave out put
on the secondary of a mains transfohger T1 which is connected to a power

supply 53 is connected to the i nput~of.a zero-crossing detector 50 and a

vol tage 1Cfhis cammiexibs amphbhtediin aaqushipwl} hmphplienavef or m passes
t hrough Zef&mﬁ"l%yt'fﬁ‘@itéﬁ&‘ 18105 b e Brd HKd Ebgndupdpse-1 ock a -

vol tage controll oscll'Tator 52 at redetermned carrier frequency, e.g.
51.2 KHz. %¥hi s Thediehs 2 theikrse tﬂfoﬁmﬂ/ 48 shorgrGiEeusttn a 14 stage
bi nary di @dlesy %m&ht@mout put, 50 Hz, is used.as an error signal for the

pha e- | ocked osc | | at %2 t he ou uts fro ary dividers:
§re phase-1 oc %I ?’gb? ’e’“%{]n%f {j}b?)l arﬂs% O™ AR tg ‘Bﬂfhe bi nary -

d| vi ders 2fbw be ale 20 b&d anilt i Ofeffér enee dux (Risghres a8 tam@ sl ot gener @_mr

56 to gateggthe carrier frequency, in this case 51.2 kHz, into-a particular-

time slot Selected by switch S51. In this parti cul ar application the data

is sent as a 16 bit word, preceded by 16 blts 25 C(1.e. “16 mai ns hal f

cycles) when no carrier is sent. _ _ o
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This enables the receiver 4 to detect the start of the 16 bit data word, 3¢
the first bit of which is-always present. The data fromthe people

moni toring unit 2 and tel evi'sion channel detection unit 1 is 30
paral‘l el -1 oaded into a shift register 58 during the 16 blank half cycles

and is sent out in serial format a rate of, for exanple, one bit per 10

nS. The output fromthe tjne slot %gnerq&or.?@i‘s a 2.5 ns Iong Purst of
51.2kHz carrier which is YatBdiRht 3% 25 de7ighed GtRAGFRRt cRathetHGPathe
stored in the shift rpepplermé®itofiwg danit wbrand sfrepcehedtateldsgions t he

systemis swtched ongy....z42 r&i | S ] Lp.p [

anplifier 60 and isol%?%gp?%difgggtﬁgéﬁgnggp%l%ﬁ%yé%agg%é%hfgaﬁg?ogﬁg? T2.

A band pass filter 62ig amceuieting demestianhyonse nwhrisgwayshemotibdacause

radio inter- 54 feé%gegéll L vi r%{g*&aﬂ gpplication the mains trans- -
e

m ssi on-signal 1s inhibited when t he evision receiver i.s switched off,
by way "ef input 64 to theh$iHROWPoin gTHIWER OB/ 58 sine-wave ougputcgprthe

frequency (in this exgapbgadry 2okt )maibed ©PindEoPmér PAPVRiIGA B8 Hz, and
need not necess- ar|1¥ be gﬁa e-locked to the g?lgi supgl¥ frﬁgaency. Thi s
system has been descrfPREEGFEH FRr2 RS TUBALY oF 3 1 bBir CPPRRSHEE: EPSTRI ch
all use the sane carrimgputSof a feeseensysindodevectdriSerand &reqlicagees
could be used r eac 1Lt | S; | Lgat |
Tput 111 ter Al gn EEehEPEEb £f dihelehda (0K, £ORR LR EnbliE LEFEFLEh
referenced to the zerpassessthyopehnzero.t HEhi9 transhthensippbsedasef orm

Thus only one transmitgéference to phase-lock a voltage controlled
A\ . :
et oscillator 52 at a predetermined carrier frequency,

e.g. 51.2 KHz. This frequency is divided by binary
15  dividers in a 14 stage binary divider 54 and the
dutput, 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 decoded in a time slot '
generator 56 to gate the carrier frequency, in this
case 51.2 kHz, into a particular time slot selected
by switch $51. 1In this particular application the
data is sent as a 16 bit word, preceded by 16 bits
TN 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 monitoring
unit 2 and television channel detection unit 1 is
.30 parallel-loaded into a shift register 58 during the
' - 16 blanklhalf-cyCIés and is sent out in serial form
at a rate of, for example, one bit per 10 mS. The
output from the time slot 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. | :



is on at any given tine, and as each transmitter is tinmeylgocked to the
mai ns supply waveform the receiving station 4 knows Mhe%qto sanpl e the,

mai ns supply to detect- data froma.particular transmitter 25 3. The’
signal . can be sent through the nalnizmnrlng by using any two'conductors
fromthe three that may be available;"i.e. (1) line and neutral, (2) line

and earth, (8) nepeighe 8dcgrihy 38 amplificd ghfgsusqta&kﬂqsqggy could be

sent by a trans en not sendi ng mean t hat
one of two fGaqﬁeﬁclﬁel%ﬁsdafﬁﬁVstbﬁe@éhnsaﬁupﬁéYrbveﬁvémneﬁhls woul d

result in a £€§H§€érﬁéfofzcouﬂtb@hengbgbe?EQEEQQGQ' gRalihMRiged3s
present, and woul d enable a s%sten1o automati ¢ | evel control, to be" used at

the recei vertPof eBABRn2DE BT 8P1§FgHQPCPe98P FaFRAtPORE 94 e IMF e T5ad

- 13- qpndltlﬂerehagges on the mains supply. However, such an-arrangenent
woul d be nore cogg géland therefore ensi e than tgst her ei nabove

described. 5 SEP3gFasy grdagﬁéﬁFﬁ§8P8aF §al"2 P& gﬁ&ffron1e%J}(ﬁ
four transnimnsssonFsggnaIQesshnhabuhedSOth whiensedeyislion th a Lot

super | mposedc8le 26t $40RlchRY BEFU ByLadBES sHRRE B iy 0nal at the

out put of a receiver . nt-ages o unit 3 are.
t hat teIeV|stbmeselgtcaﬁnséaﬁﬁve§5ﬁron1p0|nt to poi nt by sinply plugging

e Bl am e e A T e S eed 1o a 15
wire sys i's | Yyl du -
m ni mum  al | PR ngﬂ#sgﬁoﬁsmaﬂégggﬁbﬁfoﬁngﬁ'tGnﬁhéee% not necess-

arily be phase-locked to the mains supply frequency. _
" This system has been described w1th reference to one &JF
- of four transmitters which all use the same carrier
15 frequency; - however, rhfferent frequenc1es could be used
- for each transmitter but this would a:mﬂlcauethe naxuver
. input fllter des:.gn. . : '
Each transmitter sends data in a unlque t1me
slot, referenced to the zero cross;ng point in the
20 = mains supply ﬁaveform._Thus only one transmitter-
is on at any given time, and as each transmitter
is time-locked to the mainslsupply waueform, the
"receiving station 4 knows when to sample the mains
supply to detect.data from a particular'irensmitter
25 3. : S - : U e

The signal. can be sent through the mains w1r1ng NS

by using any two conductors from the ‘three that may
be available, i.e. (1) line and neutral, (2) line
and earth, (3) neutral and earth. )
30 . A different frequency could-be sent by a
" transmitter When'not-sending a_digital '1‘,'which
would mean that one of two frequencies was always
present at the receiver. This would result in a
reduced error count when interfering signels were
35 = present, and would enable a system of automatic
‘level control to be used at the recezver to compen-
sate for signal level varlatxons due to load



mai ns supply; and wherie'there is a plurality of such units 3 in different
households, a single frequency is used for all units, and all units are
asynchronous. 20 . It is possible to have a neter which records
information froma mains supply line, in a simlar manner to that which has
been described, and then transmts the inforggsLon to a central conputer by
way of a public switched tel ephone network. I 25 - view of the fact that

the load on the publéendft foW FKais\BIK tre Indis dupbpls .| edidnadedt, Ni ght,
such trans- m ssion usually occurs at .night. %ggh a neter will now be :

described with refergh -‘T% HANIEmRRt Tgﬂé‘]ﬁ’et M & COPRI&IHI32S nsul at ed

construction 30 anthesefmrmamrs déxpensintentimampihathhesinaboe WO core

mai ns cabl e.70. 1Tm3égg£§i§g9ply is first passed through a protective fuse
71 and an inter- ferencé suppression filter 72, before feeding the primry
of a mai.ns trahsforner 73 Bigures Yaidnahowd3ypisfaly datak tecaived from

transfourer. 74 througler & #u0lackdds anas Mgt SESHBI Hd apst or mer
' m f ock

73 -14- provides the power required by a vacu uor escent cl
di splay and driver diedt3iis Sigmpl wWith|asyperinrasesd Bd- 2kdlz sianadry

charger 77 which naiad Pidsré 9Ridiws Athd B8 7 WHY Saacdc and idu@pushen
5 the mains supply is_present.. Dis y, el ectronics, in the formof an

anbi ent light |evel %%H%éﬁ%%?iﬂeg@%nRﬁﬁi %% brilliance of the display 76
in res- ponse 1® changes idvartages eof Hhghinitevklare &tz dred-emriasisinngs of

reror ot ossi ng det ecti BB At froph BAHE & bAGHOH, 'hatbry
k«5 plugging into any mains socket without any modific-
ation of the system,only a two wire system is used;
radio freguency interferenced is reduced to a
15 minimum; all transmissions are synchronized to the

mains éupply; and where there is a plurality of
such units 3 in different households, a single
frequency is used for all units, and all units are

asynchronous.

20 ' ‘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 the information to a central computer_by

&,ﬁ way of a public switched telephone’nétwOrk. 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 night. Such a meter will
now be described with reference 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 proteétive fuse 71 and an inter-
ference éuppression filter 72, before feeding the
primary of a mains transformer 73 and the primary

35 of a 51 kHz tuned transformer 74 through a 50 Hz
blocking capacitor 75. The mains transformer 73

ko



- 15 20 25 30 35 -15- provide a reference signal rel atﬁﬂ to the mains
supply zero-crossings. The signal which passes through e 51 kHz tuned
transformer 74 is fed to a conparator with 5 hysteresis 81 the output '
of which clocks a divider circuit 82, AShouI d a 51 kHz signal "be present on
the mains wiring at a |l evel in exces ‘of about 60 nV peak to peak, the -
di vi der outrp ‘iﬁ# es at 51 kHz: rw se, the vi-der output is static,
apart 10 A& %s‘f%‘ﬁ%’f Eﬁ%ﬁjer% & ARy FAHORRSEERN the nai ns
suppl y.. Thelaz:lmﬂntsplawamdnmmmbwmmasm Bt adksahanges of the

di vi der 8 %{]%s %&&g &?ré at!;z-ﬁ:ﬁ ‘éﬂéfﬁ% 7(.} %dcq{ 'npaeqa )y their

rel ation e -mai'ns .zer o- cr 0Ssi ng er of state -
changes i ming i hattrer 28 Jefko%eﬂlblipr@mgQ%r@Tdﬂwon h@hm kHz signal is.

deened to i Mﬁ%@“tsdﬁbﬂ§1%§%f§séﬁ€' ng:ﬁtnarsg dldderdifeyal . The battery
78 is float- cargre frq)qmthe ] ns, powers all the el ectronic circuits
apart frompohe Tomy ﬁ@ﬂ‘ﬁrxwté%‘fﬁ\'cﬁﬁww toYt is prot egyed
agai n;t dacxsf,defsmle§r’cctré b:ri"maf(mf? dw}1 thé L&ﬁspﬂg}? TEL Lo mﬁ' nt 3' 3 ]
recorded informtio o t he e of tjnme,.attach and detac :
itself fr &RTIe 1% re}fﬂ{%ﬁ?géé %ca)f’rﬁqﬁd i : tT%s and answer. . -
calls fromaﬁmm&smgs:mﬁ)mia mmmsstransfmtm W3 rergondams power. The

comyy e YAEBShS SHIBY | th W £ AP Lo 1 W He LI SR 46

and fed to _a comput_e_r system 80 to

Y
15
20
25 P
et
30

35



supply is absent, to copserve the battery charge. A crystal controlled
pul se ‘gener at oF 83 a power 30 control latch 84; a seconds counting
| atch 85; and a CMOS nenpry -86 are,, however, pomered at ‘all tinmes. The
pul se generator 83 sets both | at ches 84, 85:ﬂ 1%me second intervals and
supplies a reference frequency to clock the conput er system 80. The power

35 . control latChH§%v§§ea|59e§§EeW%%n g?ICQ%QQQ%d'§c9%5§§$T gp t he

t el ephone |i.ne 87 power “contro set
regul ator and del $pp@dyezeror-cg@sisd n@sabl ed and t he conputer systen180

is powered fromits reguﬁgegl%hguyhlcﬁh?ag«gg@ytgﬁ.%rgq,t Ph U &zt hat the
conputer system 80 is not. released unti|l the circuits have had tine to 5

stabilise after theytNRgd SEaRsMMeRed dods FeRe tO M FOBPARRHUIMWIGH eset s
the power contgol |ahgat34esien siheheodEut rt %sfsmcﬁp dlwgesdlautderm

itself Qff. The seconds cQunti ng | at 8 set co uter s sten1
80 whengyer it is fofh % gtz sk’é’“ggt ar‘?& aI ec

advanced by one secomllxe m‘atimsl eritrliegc @tp at drevprlog.mren‘-sls mfeahmlsnr@

transient electrical c\i; t‘irl@ri%c t%%c%%ﬁgu%u% 3l yb %t%o rée!sst 10

| onger be reset regu Par | s FCondi t1on s ect
time 102 and the 15 kHz 'cmmsm G idedT e tEnrt arﬁj stafift @PaYt t he

nor mal manner 4qt hus %%nﬂgaéct&%z@xtatle@&aftré)@m% éy@-,et(p ﬂe%ﬂ_:jé%}arge ,

and allowi ng the meter to resume its nornhal operation. nmenory 86
retains stored infor Ft8 FRINFeSIRRAY- | THe RERRYERF syst,enb,ﬁq ‘B’tﬁ'ﬁputer |

system A | at ching r alhy rifhbet (dfe stity dhamped dfedhd\divighy 8¢
driyers 91 feeding separale Said oldisval 6% ime HedS AUARLy Wl S o1
relation to the mains zero-crossxngs. Should the
15 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.
The battery 78 is floatocharged from the mains,
and'powers all the electronic circuits apart from
20 the display and driver electronics 76. It is
protected against accidental ehOIt—circuitiﬁg by
a fuse. The meter can maintain recorded information,
' keep track of the passage of time, attach and detach
itself from the telephone line at the appointed
E 25  times and answer calls from the central computer
‘when so attached without mains power. The computer'
'system 80 is normally switched off, when the malns
supply is absent, to conserve the’ battery charge.
A crystal controlled pulse generator 83; a power
30 ‘control latch 84; a seconds counting latch 85; and
a CMOS memory 86 are, however, powered at all times.
The pulse generator 83 sets both latches 84,
85 at one second infervals and supplies a reference
frequeney to clock the computer system 80. The power
35 - 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



directly b
nonent ari |

t el ephone |ine 87 by t he latching rel ay 90 and the- tel ephone system’
n the nornal manner. - i f 1k attach driver is monentarily
onnected fromthe |ine 87

i eé% SQB?FS&' nsgagﬁ%nzf ; lgd rqrf'ﬂgd{fz?ce%?'BP“ESrl 8§Y88RRect ed

“operates i
activat ed
its input

y the conputer - system 80. |If the detach 25 driver

S

y activated, the tel ephone instrunment 92 is cWwhnected to t he,

t

across the 80nés pbweredngrcmrnmm:negqﬁaxzﬂﬂouxpmhe tehepdebayl ine 87 in

t hi s condi
al ready. po

28hgrhbBrcahBiEds LR BB ibeniborig o The

conput er sy§9§n¥8®e§ﬁ§§ pmﬁglcamﬁemanqpxnsﬁhaue h&d nyimertent does not
95thBglise- dfterCh¥eiOMavd' Bd itkhédbp!s gLl does not

pass ¢ hrou
.ring. The:
800ns and
This 5.

i ne 87 an
t ransf or ne
are couple

ok e

to the tel

15

20

t A€

‘gel aue94tsese©ﬂzwte& tsi}%trénﬂgﬁjeité‘cjfx}ﬁesc’?’térf’@}ﬁ he tel epho

a.c. coupled sign

conﬁuter system 80 -val i dates the presence of .ring current for . -
PPEPﬁssbiﬁt&mp&\QeFe(fﬁt\ﬁerﬂEﬂ RyFepentrel | latchei ze relay 94.

>

d.conpect i nduct or
r1§§e$§ ﬁé Ilﬁg Rﬁﬁﬂ@S;%Q%ﬁhn dnigheesekephone |ine

dbyhtﬁdgbom?ﬁt&rg&@lst@ira'ﬂf WHEHe WY 1 istfodRaachi ve line
i ved signal and separates it fromthe

s the rec

ich a '
\(Ij\lggl §ﬁﬁl n?hE SpnterDe Pls FQ?W"?PS’ ﬂ'a’é'%%dl? kﬂ‘?)%‘hcﬁdr eceive filter
97 which renyvoaeosécohabanethmua tHee o tdd prodfan saipred up by.a

I 15 Th h di I '
dla?nt:l:ﬂngt esd’t'ﬁee?e§81“?a%lfa§5dﬁglte é%é&em%csﬁl E’Iﬁé :agt t ?lans mtted

eplocandsi ceuntiggndaaichd 8%y willd cldmye s )isé feset
rxularly, ﬂuscaﬂr:aansdaedzdbwenaMnﬂEsan:tme.ﬂZaﬁ!he
computer system is powered off and restarted in the
normal manner, thus saving the battery from damage
due to deep d;scharge ‘and allow;ng the meter to
resume its normal operation. The CMOS memory 86
retains stored information when powerfis removed
from the computer system. | | _

A latchlng relay 90 in the meter is operated

f.by a pair of power drlvers 91 feedzng separate coils

'_1n the relay 90. These power drivers 91 are driven

25

dlrectly by the computer system 80. 1If the detach
_drzver is momentar11y actlvated, the telephone

] instrument 92 is connected to the telephone line

| d87 by the latchzng relay 90 and the telephone system.
~ operates in the normal manner. If the attach driver

. is momentarlly activated the telephone 1nstrument

30

is disconnected from the line 87, its input is-
short-czrculted and a meter ring detector 93 is
connected across the llne. When rzng current is
present on . the. telephone line 87 in thls condition,

- the computer system_80 is powered up, if it is not

35

already poweredg[and.a signal from the ring detector
93 informs the computer system 80 that ring current

..is_present.: Ring current does not_pass_through the



80 as a sequence of ti.mer output pul ses 20 corresponding to the
zero-crossings of the outgoing signal. These tinmer output pulses toggle a
divider circuit 99 and the resultant output is fed to a trans- mt filter
100 t hrough a variable | evel generator 101. __The conputer systemcontrols
the output of 25 the | evel generator 10115 conpensate for the var-
iation in gain of the transmt filter 100 between a 2100 Hz echo-
suppressi on tone argeldphdnansmstrument €2 fard) s bellhddeasamdt trifng.t er
100 suppresses the harnony | ' e I 0 ut . The
filter output 100 is fednxtrﬁéro%ég}#&;g%‘looyﬁ#ﬁm cﬁ{aqilr?;aqgeess%s o&)rien%tnﬁee
active line hybrid ®b 2ing reunrenial for A0dns And dheghitarnso @i @ Fawero t he

t el ephone |ine 87. dﬂ&ﬁﬁ%f&;{ef@i&té)rﬁ% tdsd g, bl t ends = of a

plurality of households, each of the househol ds woul d be installed with
such a preter.5 The SAtBMI% diRePrMpEERFhaiTinhfdataciffode 155 Sheeach
house-~_, hold is ussxeghoridel Hyest®EMmand hedtinedtghid ildad Iholdifgni shing the

houshold' s enj oynment_of it telephone service .. This i.s . achieved hy several
nmeans, the chief oflﬁﬁoﬁ%ﬁoﬁss&b '%‘Ee?%ﬁ‘l n%o ?}5 isrf'ge{’ar}eﬁr@d's%r?rg‘eg 9%t he
early part of the noerihey.lithe. (Gdepiemnesigralummaseat eucitheotsdlephdne
oper ates normal | y opiid der &fcdiip] ed Wiz Sidhailick diidoriied 13

nmorning, in which the nmeter |'s connected phone line. In

addition, onck0a nmeramachied hine hyhrid 2§ which amplifdesedha detaches

itself fromthe telpaboinred i gl An® s&esdriied N FrM tHOtrdidmitted
househol ds who are agccorded ,ﬁg%rrea deprﬁlg $f 324!'@%[]5% this w| Ir_ tl%/ﬂ_{,vcaal |y
rreqﬂjthat _theyloses’t‘m;a. ul 1R 1 97 B35t° I"'y;‘é’.
: receive filter 97 which removes out-of band inter-
' _ 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 transmitted to
the telephone line is generated by the computer system
80 as a seguence of timer output pulses

20 corresponding to the zero-crdssings of the outgoing

signal. These timer output pulses toggle a divider
"circuit 99 and the resultant output is fed to a trans-
mit filter 100 through a variable level generator
101. _The computer system controls the output of
&bz- , 25 the level generator 101 to compensate for the var-

iation in gain of the transmit filter 100 between

a 2100 Hz echo suppression tone and the transmit
carrier frequency. The transmit filter 100 suppresses
“the harmonics in the level generator 101 output.

30 The filter output 100 is fed through a 600 ohm match-
ing resistor in the active line hybrid 96 to the -
signal transformer 95 which couples it to the '
telephone line 87.

In a system for monitoring the viewing habits

35 . of a plurality of households, each of the households
would be installed with such a meter. The system
is such that an existing telephone liné of each house-

A



.

15 m nutes each night. Shoul d someone attenpt to cal}fsa househol d mhilet

its nmeter is connected to the tel ephone line, the neter Wil answer the
call with a continuous tone to indicate that the tel ephone call has_beenv20,
~answered by a machine. Wen the call is term nated, or after about 25 =«

seconds, the neter will detach itself fromthe telephone line until the
next half-hour tinme slot. If a secoﬁ%’attenpt Is made to call the
househol d, haeldhia baed Bp bherspétehewithsﬁtCﬁi§n1£5cant1ge call will be

' dt n_the. nor e houl d a nember of
goﬁgﬁsehgl%PﬁlaﬁgﬁPnﬁaggégﬁagg 0|n5 33P$ Fa?ftﬁg n%?%??hgnﬁonnected to -
t he tel eph®®Evicae, Toiguis anblagedhbynEEEereltméensSOthe pEone cord from

e automatic
the vall segket of AvNBEhaps 9? BBSrHE&ﬁgnéxﬁgeﬂgnésg%§ 1687 ik

handover to the tel ephone insirunent 'S ralsed to make an
out gdi ng caPe. e?ﬁb¥h§?‘?nﬁ§r?5ﬁtmPEﬁ%G?e BhethkekgBheneis 35 t hat Ehe

- tel ephone mistﬁuxaéﬂt%fgesaheﬁobsehmeace éf&tesCﬁHP:HQFIESyStem I'n

1
h | | t th niral conputer rather
*o than PRESHEECPE B BuRoRReTub ST uRT P olp EBTBSBoERI PE BB qui BkI v as

possi bl e. mbreing;eis whichethatmetey- iatednpecte@ntoathéectepdone |ine and

the tinme tgg% §afbnge ¥n3983g§%ﬁ9 tggcée%eﬂgggg ﬁi ebls mnimsed. 5

There is eac ®®n essence this
buttbh is %%eae%fvhhycan‘éemogﬁéeéara éetaebesontsqlsf efrohat a potential

vi ewer is @H@yteﬁeﬁﬁéhéahnérhférléhé%@&@'bfheﬁeba{zéﬁ'@ V'F&‘Pr pressing the

e, dep
hollday bﬁéé@ ggggﬂolgs gﬁo age accorded some degree of

priority this will typically mean that they lose \j
the full use of their 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 seconds, 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
householad, within half an hour of the first call, .
25 the call will be routed to the telephone 1nstrument _ N
' in the normal manner. . o -
Should a member of a household'wish'to'ﬁake
an outgoing call whilst the meter is connected to
_ the telephone line, he must unplug the meter's tele-
30 ‘phone cord from the wall socket. A variant of the
| | meter system allows for the automatic handover to
the telephone 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 bytthe,centrali
computer system. 1In:addition,the origination of
calls centrally from the central computer rather -



10 on holiday. A djsplay of AM0:00 indicates that the button has ben

sensed by the. neter. I'n this condition the neter will report to the central
conputer that "holiday" status is true. Wien the viewer returns from
hol ixday, ..i n response to his 15 ~ tuning on the television set, the neter

dlsplays time in the normal manner and will report to the central conputer
that "holiday" status is false. The sysi2mis designed to collect audience
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condition the meter will report to the central '
computer that "holiday" status is true. When the
viewer returns from holiday, in response to his
15 tuning on the television set, the meter displays 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 (with a'sfandby),-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
L 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 program
~ storage, a tape drive for data backup'and'data '
interchange with an IBM system, a printer and a
visual display unit consocle. The slave computers:
_ are connected to several 300 baud modem/dialler pairs
35  for meter polling and a 1200 baud modem for commun-
 ication with the central computer. Polling is
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one or



. conputer to the central conputer. After overnight datajgollection, data B
tapes are produced on comand, as well as an updated directory tape. -These
tapes are returned to the IBN(RTN}/conputer for processing. 10 Polllng
~occurs overnight, the central conputer allocating work to and receiving =«
data fromthe slave conputers. The Qave conputers are dialled at the
begi nning of data collection and remain in contact wth the central

conpt uer untitiatad luoldomﬂa?xd tcedthmrcérﬂs:a:]eammbute‘lhe t| me avai | abl e for

pol l'ing i Nt S f ed above. '
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-at the beginning of data collection and remain in \*/
contaot with_theloentral comptuer until data coll-

15  ection ‘has ceased. The'time available for polling

. is dlv1ded into elght half hour time slots . .
as mentioned above. Meters are divided into two .
classes, designated even and odd. Even meters are
connected to the telephone line during even time

20 slots. Oddjmeters are similarly connected during
odd time slote. 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 - F‘j
that any detected corrupt information results in -
attempts to correctly retransmit that information.
Thls_appl;es to transmissions between the central
computer and the slaves and between the meter and .

30 the central or slave computer.  Data collection by

- the central computer is stored immediétely on disc
and tape. Data collected by a slave from a meter

is retained in the memory of the slave until that
meter is-diéconneCted from the telephone line. The "

35  data is then transmitted to the central computer

| where it is stored on disc and tape.



tel evi si on vi ewi ng rmm toring system and for transmj_t_l_ng_saJ_d_da.t_a_Lo a ’-}@

renot e ,conput er by nmeans of a tel ephone line of a public tel ephone network,

the.arrangement 5 conprising: a nenory fop storing mﬂ m bl e
time neasuring neans for neasuring the passage of tsl IJ m““lﬂlmmn ng a
plural ity of d&RIMEess slots in each of successive perfiolis bf tirfe; 10
interrogation detection neans for detecting an |ncom ng call and for

actuat abl o0 o2 Gonnedd Fhtaddenedy oE (DS G TrecRiVhE] eBllE
a tel ephone 134lestimiomvifewingo menitogdng: systeanans) fQHr Fﬁgnamaat:ang

access slot, t hﬁﬂdﬁtdﬂiapg@é' an r‘iﬁ:b‘%‘ét 'é&hﬂ@é&‘z&b}inﬂehﬁér‘%ﬁ s$i Qaleﬁﬁaﬂé
actuatable to trans? data.fromthe mam)ré’tet e cogputer Vi a
r aftg ante

t el ephone 1 ne! RERL I Gei TREENIPR h ncﬁﬁfﬁﬁgﬁﬂPFtl s
20 deternmni ne@® Fompatisieigeg from t he r enot e conput er, the tel ephone

i nstrugpnt I S cohnect %d#eglﬁ?y ftoq,l %Q%Q’l 8| 'sQ?df ggtghe remai nder of the

current"data access slo he detecti 'S reconnected to the
t el ephone |ine durinFesettadle Hive a!#eswrw m fopt meas@ringethene

25 call is 'd%a%'dag%edofastnﬁemga fegm aéhfmﬁerrwt siuzaibeyt IS8k gsi on
means - is actuated to transmt %té cqonnecti gn _.of the, detection

means to the tASSRATHSYGR it q% C(ﬁ?rslsr’réfet P&§é°8§t8 sFoP&iof a
peri od whi cilofol | ows munm‘gdtﬂamnasteetmunofmehm (8:0) 8 haectemmihgr 80 in

an access sl ot lq; tnnqﬁg %et ar for %%t% ;ﬁgﬂg ?ﬁ'#e g{{?d arg,.cl i;\ m1,

wherein the |nterroga I OR~ reans suc e pr ésence
of, ri ng currentfrem tthe tremgie renputer ;3. An arrangement as claimed in

C|§*”11 or 2, whereingditch means actuatable to connect to the
telephone line selectively one of a) a telephone
15 instrument for normal operation, and b) during a data
access slot, the interrogation detection means; and
transmission means actuatable to transmit data
from tne memory to the computer via the telephone line,
the arrangement be1ng such that, when an incoming call is
20 determined as not being from the remote computer, the
telephone instrument is connected to the telephone line
for the remainder of the current data access slot and the
detection means is reconnected to the telephone line
during the next available data access slot, and, when the
25 call 1is determined as being from the computer, the
transmission means is actuated to transmit data, and
connection of the detection means to the telephone line
is inhibited during those data slots of a period which
followg successful transmission of data to the computer -
30 in an access slot of that period.
2. An arrangement as claimed in claim 1, whereinfthe,
interrogation detection means is such as to detect the
~presence of ring current on the telephone line.

3. An arrangement as claimed in claim 1 or 2, wherein
35 ' ' :



-22 - 1 the transnission means conprises a variabl e out@?% | evel generat or
whose out put Level is controlled by the control unit lter for 5 |
filtering the output of the vari abl2=output | evel generator and a

,.-tlransﬁgrtw &@Jﬂxﬁcsstl%d h@a'ixst edSuponed idevadiable OHGtpull labgenent  as «
Cl al ne |

O30 cgriefareh, thllen HueBi1RVELR s (2R UES I BO R UERgLRRY M P
.drawi ngsm:.to B R ex 3fbt35f11ter1ng the output of the varzable
| output level generator and a transformer_coup;.ed to the
5 telephone line. _ _ |
4. An  arrangement as claimed in claim 1,
substantially as hereinbefore described with reference .
to, and as illustrated in,_Figure 10 of the ac_compn&iing u
drawings.
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