STORI NG ‘DATA RELATI:NG TO TELEVI SION VIEW NG This invention relates to 30
storing.data relating to television viewing. According to the present
invention there is provided an apparatus, for transferm ng 7a'gbt ai ned
5 froma tel evision nonitoring systemto a data processor—— 'clorffp I*Sk-ng a
transnitter and a receiver: the transmtter conprising neans for accepting
data relating to the nunber of peopl'e watching a television set,
and/ or the channel tSTORING DATH REIATING] TO SELEVI SIONcH IEWNANGheans for
transmtting such data to the receiver; and the receiver conprising neans
for receivi said data and a storage rmdul e havi ng sem _conductor A storage
means and m;hgch can beTi9 igrerntiqtanetacsspltod SEOTIRG #8tadRLA2FERSI FPng
means to store gatavieist weikwilad.he data receiving nmeans and (ii) rel eased
fromtje data receivi :}g rrea%fsnfor el egt i cal I{ cgup b g %o an external data
processet for the trafSE-BSuc’ dabk® f rBRTIRE Or €167 he“ 2kt @r naf
data processor,prideidedr age appatatd, fhort heraceﬁprrsmmg dat@d ooktadbped

feasuring te passpoe eélé‘»{@l@&dméﬁt@myg g i 4o Rt at® BeokbsBsterred
to the data processor time information relati'ng tqQ the tinme at which t hat

data was recei VERPRY 1R Pt 3R WA STy ARa s Feffd VeTitnvent i on  al so

provides a televistwn %Eanmfilt'ft@ﬁﬂ NgoRp BEDSHE MeLBTP ot Ndcc8peiagf or
m)nitoringthe unber {t{) e who_are vvatchlng televis |on?t and for
produci ng first %I%"Ta Terd Jr'f% ' t het® nURBST neRhs ?5?9 t e€¢ %’él?% whi ch
channel a tel evislewni Sibn sett. sandyfied el ¢mnmbM|m1@@canuedavasmn
represent atioe éé‘tferfé)ftur?eé " afkTid s fer @ %g‘%méwlhg shihShagldesecRad

data a receiver recel VI ng data transmtt 35 transmtter
receiver; and

the receiver compr151ng means for receiving said
data and a storage module having semiconductor storage.

means and which can be (i) electrically coupled to the

15  g@ata receiving means to store data received by the data

receiving means and (ii) released from the data receiving

means for electrically coupling to an external data

processor for the ‘transfer of such data from the module

to the external data processor, the storage module

20 further comprising a clock for measuring the passage of

time and for providing with data to be transferred to the

data processor time information relating to the time at

o which that data was received by the data receiving means.
N~ The
25

invention also provides a television
monitoring arrangement comprising:

means for monitoring the number of people who are
watching a television set and for producing first data
relating to that number;

means for detecting to which channel a television

. 30 get is tuned and for producing second data representative
thereof; '
a transmitter for accepting the first and second
data; _
a receiver for receiving data transmitted by the
35

transmitter;:



-lra- 1 a data processor for processing such data;gg storage nodul e
havi ng sem conduct or storage neans and which can be (i) el’ectrically
coupled to the receiver for the transfer of data therefromfor storage 5

by the storage nmeans and (ii) removed fromthe receiver for electrically ’
coupling to the data processor for the transfer of data fromthe receiver
to the data processor, the storagelasdul e further conprising a clock for
measyring the pagsage i apd . f kdjn (th.data 10 transferred to
the data procegsgé%giﬁg%F%Fgﬁﬁa?ggnB?gpég¥%gbtgu¥hea??%é at which that data
was received by t B&orage va@cdukef chaNdBgi s SRRdEOPBUERErf oFFB%RREE copendi ng
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10 transferred to the data processor time information

relating to the time at which that data was received by
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‘the receiver. ' T

Reference .is made to the following copending
British Patent Applications: | _

15 British Patent Applicatibn No. 8413344 relating to
a television channel detecting arrangement;

British Patent Application No. 8413345 relating to
transmission and storage of data'relating to television
viewing; '

20 " British Patent Application No. 8413347 rela;ing to
transmission via a mains wiring system of déta relatiné
to television viewing; and .

British Patent Application No.l84l3348 relating to

means for monitoring people .who are watching a television

25 set. . ' <
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of exanple, to the acconpanyi ng draw ngs, in which:- 5 Figure 1 isgg
a bl ock diagramof -a'television nonitoring system Figure 2 is a block

di agram of a tel evision channel detection unit; Figure 3 shows a practi cal
embodi ment . of part 10  of the detection unit shown in Figure 2; Figures

4a and 4b show a practical enbodi nent of an@&-her part of the detection unit

hown i n “Fi 2, Fi i ' ytor- 15
shown in Figure | QW % Ikl Y ?x@!éirﬁoﬂ-%’rﬁl‘n%f fo‘"i“ Q%%pggeggﬂlt or

ing unit; Figure 6 shows a practical e ment “of the p moni t ori ng
unit of Figure 5; FiTHREILHHhAN 40 Ssvtihfehther sameematePRaf@s&Edefor use

in the peopl e noni tigiid G fAfddt ,0fr ffiedWrl¥rill oW bRURMAG8, i ByawRkock

di agram of an enbodi{rent of, a mains transm ssiqn unit; .Fi gures 9g,tg of are
graphs illustratind FEBHNS i%h HEREAY 1Pa TS0 aRi RO " M gur e
25 : 30 5 Fi giiguit® ils iz @epjbdrock ddayran of a redevdblien '
sem conduct or data ! . 1-and 12 being views in the direction
of arrows.A and B in :ggo‘l?rleﬁl%vf%%rnéspectivel y; Figure 13 is a block

di agram of circuitry iFidre % His goddiack sHaRiaguod a tedexisppock di agram
of a meter for use dMarhdihgdm@Hi®n unitd Figure 1 shows a bl ock diagram

of a television nonitorj.ng system conprising.a tel eyisi.on channel
Flé%réﬁa show;n% praéilc;i em d%lment o@ part

10 of the detection unit shown in Figure 2;
Figures 4a and 4b show a practical embodiment

of another part of the detection unit shown in Figure

:_v_- 2; -
Figure 5 is a block diagram of a people monitor-
15 ing unit;
Figure 6 shows a practical embodiment of the
people monitoring unit of Figure 5; )
Figure 7 shows an embodiment of a remote handset
for use in the people monitoring unit of Figure
20 5;
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;
U
io .
s 30 Figure 3% is a major side view of a removable
semiconductor data module, Figures %2-and %3 being
. views in the direction of arrows. A and B in Figure

&-‘19' respectively;
Figure 4% is a block diagram of circuitry in
35 the module; and ' |
Figure é; is a block diagram of a meter for
use with the module.



detection unit 1; a people nonitoring unit 2; a mains tr m ssion unit 3;
and a central receiving 5 station 4. The tel evision nnel detection
unit | will now be described in detail with reference to Figures 2 to 4. 10
15 20 25 30 35 The unit 1 is designed to sense ultra or very high
frequency radiation froma tuner 10 in a donestic television receiver 12
and so determne if the channel tcrymich the television receiver is 5

tuned is one Lt i el t i preset into the
detection unl?ﬁg%x@Pl. C@%%ﬁg |nary cgg%gMagfg ?%&%ygggggd for each -
channel d&adtaring ;ﬁY@ZCﬂEp g sifg @ b lerd sdios ngfl a | ocal

osci | | at olgedfedtion Qg q-ora Heople %enwrﬂa - ikeonopitored. The
i nductively coupl ed si is fed._into a nodi g vari abl.e capaci tance

na
di ode tund®ihdF af’émlgs Q0 g 3t'e|aé\$3i§|8ﬁ"1t6ﬁ LEGGrYIBE used, proavided
t hats t he fsteiemcy.range is extended to cover the range of the Iocal‘”‘
oscillator 15n,, ft'e%%%’%ﬁ%nr ac‘i':a%tneeci fd’e%@ctt'i%nT\{nl%C‘i' ¥:§"11 The signal from
t he tuned tuner ent - anplifier and -
surface acwwsther dﬁ@per:(bsd Ar\/vd)etfault errltm reﬁ@rre@ﬁSrrﬂ;IOeFéH@r#&de by Ml | ard
or Plessey v ¢ c.xoltage is produced froma 20  detector 20 when the

“tuner 16 is tuned to the rad- iated frequency of the TV receiver 12. The s
unit 1 is progranmed to | ook for preset frequencies by ' '
10
; W
15 ,
20 _.
e
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applying different tuning voltages to vari able cap- acitance di odes wt
the tuner 16. The out put of 25 the detector 20 is connected to a | ow
frequency oscillator 21 and an anal ogue tuning voltage is generated froma
bi mary nunber using digital to anal ogue conversion. Binary nunbers are
stored in a non-volatile store nmenory chip 24 and each nunber 30 S
addressed in sequence from an address courtter 25. The out put of the nenory

24 is connected to a di ghtahnie BULgeaukibReORYCLLRLe 201 /N PW Y MBI K
to space ratio of the converter iIs _therefore a function of the addressed

bi nary nunber. th&igh freguenryi Agdiaparpt fyempal Sene¥at® 18 averaged in an
integrating anpli tbfles28ct @ePeOddsBnardceivbNt P0ang®! §R0@ettdétihiiné S

pose (L oral 1° 1g ST S Lo ppTHRc e, R lAPRy a1 b
detecB+6n usit totueedi ve ohef efeat mbiledpencies, ofinclanme halwinlaly-in unit
|s 5 used T%@éé&;&@ﬂW TA2B! EfiedabELLELh AnBLOf e Sdress Lo be

.sel ected and the nmenor contents to be increnented or decrenented to
“tune to the requi Addfprentichéparyncopedcwatfeipsprredeasddfenreash the

required frequencic@gnnéd detected.|nAOEQERLthpréBQ 18D ViR4ehs addressed
.in sequence fromthe address cointer 2 av is detected. The

UT#I Itage
address counter 2§%cdnif¥nofapt dqcahdoskEidaher 9% ta IB%i%%F?%P?he
det ect ed fraguencyecEi®eki dar yosber moaddoeed. nunher inductsivelp cagpledy 15

t he detected televi,sia _gha@gglég%gbgrmoggggggﬁ§5¥g?%ggrggg%é¥¥g§cgontents

when power to thes&gpg tidonuni 'S swtc ery powered
random access nendipdeRaNpedr tanes| détri dastandardr bpl eviaben ckMye¥renory

( can could be used, provided that the frequency range

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 frequency of the TV receiver 12. The unit
1 is programmed to look for preset frequencies by
applying different tuning voltages to variable cap-
acitance diodes within the tuner 16. The outpuf of

O 25 the detector 20 is connected to a low frequency

"oscillator 21 and an analogue tuning voltage is
generated from a binary number using digital to
analogue conversion. Binary numbers are stored in
a non-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 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
integrating amplifier 26 to produce a d.c. tuning
voltage which is proportional to the stored binary



20 be used. The address nunbers that represent the dejjected t el evi'si on
channels are outputted to the mains transm ssion unit 3. Figure 3 shows a
practical inplenmentation of the tuner 16 (by way of exanple one nade by
Thonson 25 CSF of type MIS 200)and the anplifier and SSAW filter 18

" (by way of exanple one of type SWL53A) and detéector 20, and a practical

i npl ement ati on of another part of thé- detection unit 1 is shown in Figures

4a and 4b. ;{E&ﬁbéynctm@ eénépeiéd9£1¢8§h&9m dd @g]d digital to
tegrate

pul se wi dt h converter I's achieved | n one in cuit 1C2 of type
AV- 3- 8211 nﬁﬂﬁYbVQG%%%r%%n?ﬁgt?ﬁm%%¥sln the TRMRYY 24-is an electrically

al terabl e read onty g@ﬂnﬁy tEAREM ey DEn RRIAO O Qle@éui,é he integrating
anpllfler 3 g ~__around_i nt egr at rcujt The integrated
e Feui ¢ 1 coif EEFERE r e enflCu N sk e REEAIAD RO rLE G 16 1 o haye
nultiband used opEhids | exténnal unit6enamﬂeswam§é§minnlqr|stcr$ond|t|oh*ﬁor
Band A Opergégi’ésé'”{?sﬁe|+§31<¥8%é& éﬁdanP 'rﬁé’mé 924@6 @én@e | i nes marked

Band UHF an and e _set he c espon I ng one of these
condi ti ons.tg be 1ncrem@0§ﬂ@a@ésd%ﬁr¢mﬁﬂ%ﬁﬂn&9cﬁﬁﬁﬁ|¥Rxﬁhﬁnt 1 are that

only known required frequensyes Bne |ppbesliss iancdgdpids ifomo direct
electricall onducti ve, co ngctlon between the unit and the tel evision set.
$15°Fhe jeeauized,

Figures 5 t ERBOETAERT- of 10 the people nmonitoring unit
2. lmoorder to nbnidperdhionj emhegmémduty 2 pfipeplessddiin a particul ar

oo By Raluehen BXpheme RPN ciuoeh Enity Wtddegt se e
15 the nimbéeteeteder sThe address @@aretglhtzs 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.
Figure 3 shows a practical implementation of
the tuner 16 (by way of example one made by Thomson
25 CSF of type MTS 200)and the amplifier and S.A.W. L
filter 18 (by way of example one of type SW153A) and
detector 20, and a practical implementation of another
part of the detection unit 1 is shown in Figures
4a and 4b. The function of the address counter 25
300 and digital to pulse width converter 22 is achieved
in one integrated 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 16 to have multiband operation, tuner



/20,257 30/ -7.- As shown in Figure 5, buttons 30 are housed in a 6
sel f contained battery powered handset 32 placed in a convenient positi org.
within the room Wen a person starts to view the television receiver, the
5 * button 30 assigned to that person is nonentarily pressed. An
infra-red 34, or ultrasonic 36, transmtter emts signals which are
received by an infra-red 34a, or ul trasoni"€-36a, detector in a renote
receiver unit 33.14 datmallwnkbéinghin ebycasdibion lfbr Bandlredpetasden t he
handset 32 and th t ecei ver. unj i que t.q t he nunber
of the depressed ﬂ??g% 'F%ﬁr‘g‘gieﬁ/el, %é%g%e%n?%aeg@ge e;g%g}haenc}olsntec?r ed in
one of eight bistapdrkedeBand VEHtamif|Band |BpEorOit e heutgaht tof thieat 15

bistable is displaygfessoR@ingeohéCat PHERSI-OMafeiGdlum fluorescent
di splay 42. Wien the viewer ceases to view, the_sane button is nmomentarily

depr es aPd the appr offVaREA%ES12bI tracheveResEEhsfeinidi t1 279 s reset
via the data |inktBdt SABy 2nown PéqIbredbfreqibnidicedliayy aykadlHeRl; i S
cleared. The out pg%éd%%}%'ﬁ%se'r%'tdP%éé@béfécézoicw]%Jr%?fc%g.evnet the people

status, are conneC nar ns Tt ans- ni $510 "3 and are sent as
part of a 16 bit @ondecbiohebetween|thecenierand e televisifime sfedsi | ity of

choosi ng between an infgasheds 06 85 4l 1{PsOPiLrdalR én(bygg-fnpémpgfween t he
handset 32 and the receil:‘\f;%r uni t 33_ﬁas %gen I ncor porate ]
10 the people monitoring unit 2. In order to monitor
the viewing habits of people within a particular

room, a push-button 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. ~
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so that the option exists to select a node which does not jnterfere wi'th
-any existing renote control 30 system whi ch may al reg be in use by
the viewer. Qther features are also included in the receiver unit to rem nd
viewers to update or check the input data and to reduce eroneous operati orm.
These features include the features_that 35 (a) all the eight
display digits wll flash if the t 87&vi sion receiver is on and no- peopl e
view ng data i s aatehedn in Fbyunernbutitenss3fcereahedsededip 10 m nutes

and the di sphaygsedohtaifcs bheebey pohepbBUhandsaecendpiakey all peopl e

Inputs are inhibited | el evision receiver 1s swtched off; and

(d) switchesiB42afenBeBiPREIPRFLhiANt RELDARt tEE FRAM- anh8P Bhe ei ght

peopl e i nput peggdnbgtaREkedooview ThRer E6BEVESiUAI ked3i0aR,benkentegral with

the nmains 10 n ssion uQit aggr can_be.,as_an agd-OE unit connect ed
6-8hb PRRAY

Vi noRuti-Raptednii°dsEigRta -PEF AR 45/ meN6D of & peophé

det ecti on unpreasdddi sphaynboardedn3dheorntlitrasediandé, as sel ected by

switch SI, t s o Sl I Qs det e ensensor D3 and
Sl 1 oa by CERASHEEEAR emieS ODGha PE D1 EA! BRECLecBYyRACHIRERDL B A0,
R21 and di odénbraprededfaovEr hOEH28ATEE 38adi ¢ebAGHEf 1R ghrempte signal .

The signag i?eéegyeﬁouﬁhed3§ﬁonhth?tfpiiﬁﬁFQé eﬁeEEByVE§t£§120 ~ to the
|t oo ed TRl LL B D) b haRBLRE LY Sho"Bhe ReRbRs poket REl o TR
SO0 as to be anipaBBbhaadwat bodbeupigse postheonumbdul afi ehedecoder | Cl1.
VR, R9 and gépresggﬁ Lngton is received, decoded in decoder - o
38 and stored in one of eight bistables,e.g. eight g
D flip-flops 40. The output of that
15 bistable is displayed 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, 34a
20 or 36, 36a and the displayed number is cleared.
The outputs of the eight bistables 40, which 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.
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 incorporéted
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
if the television receiver is on and no people
viewing data is entered; '



25 . internal time reference for the decoder |Cll. The binary coded ;g
signal s*which are present on A, B, C, D (1Cl1l), when any of the push

buttons on the handset are depressed, are decoded by ICl7 into eight

i ndi vi dual signals. These signals can be masked 30 by the swi tchesS2a -
S2h. The eight bistables I1Cl2 - I1Cl6 are usgd to store the people status.

The integrated circuits | C20 and | C40 generate multi pl exed signals for the
vacuum fl uorescent dispfBy, 2HEEPIRFET o1 REtB%Rted yeresi®ahhgubesvi ded

by transistors TR3 4pd THid. 6w Spat@igi €8 Qrads i £9hEa0frGECa 86 8516 WO
bi st abl es) provides t|n1gg | ogic and divide a 3 Hz -9- clock to generate
a flashing reni nder® ferr] seconds after a delay of 682 seconds. Also
a continuous flashlng o(ciheaHlsmécgdexznpwtsfarf iehibised obfi thet he

t el evigsi on regceiver r Ln any of the eight
bi st ables asa'%letecte%f%?{]?ﬁ&ql {@hé%?&%$&§2£& +Q§§-°£§ é dependent
resistor LDRl sets the (@i en%‘t’%Sfoé#S t4e Qﬂ%pﬂ”é@N%@e@IVGVh?@rt%r\ymh‘g

sanbi ent | i ght condlgboaﬁatlgny of the M@t theopldraspnts dRdends sel ected
by SI, the signal is anggvI as before except that the network Cl, C2,

C3, R2 R3, R4 fornBagk ﬂ“Yee filter network tuned to the resonant
sfrequency of the ul Tha-reoceieet rambez®rcafl. bd5integral withFigermadns

| DLSLA S S LT SR e of LR CHOUE o Caands LGl are o

| C8 one of type CIMOﬁ&EBCtEﬁ viaod nylki opuy2esableC9 is of type CD4001B;
I Ois of 20  type PGPS 6! {Hdws |8 Prad¥PEaMEdBoalhdre S£13.

~ people detection unit and display board in the infra-

red mode, as selected by switch S1, the coded
15 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 C9
20 to the integrated amplifier IC5. The amplified.
signal on piﬂ 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
g_; .25 internal'time'reference for the decoder IC1i. The
binary coded signals which are present on A, B, C,
D (ICii), when any of the push buttons on the handset
are depressed, are decoded by IC17 into eight
. individual signals. These signals can be masked
' 30 by the switches S2a - S2h.
The eight bistables IC12 - IC16 are used to
store the people status. The integrated circuits
IC20 and IC40 generate multiplexed signals 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
bistables) orovides timing logic and divide a 3 Hz



| C25 and | C16 are of type CD4013B; and 1Cl4 is of type CD4068B. The desi gn,
~of the renote handset shown in Figure 7 is centred around ¥the i nt egrat ed

circuit 25
nodul ated s

| COL1, type SL490, which produces a different pulse positio
i gnal when any of the push buttons, PBl - PB8, are depressed.

n

Resi stors VR1l, R102 and capacitor Cl02 set t he pul se train clock frequency.

In the infr

a- red mode, selected by Si% and 30 © b, the coded pulse train

is a.c. couphedxVia geﬁaea%terf@aeﬁlhg &éﬁmﬁaéwf@ﬂﬂcgecaﬁﬁw and TRI G,

formng ac
~current pul
In the ultr
i nhi bited i
C104.

ded | i f t t TRl d hi gh
32E%¢0ouRr oy RE' i 5ePottam 1 R1Rg oy pRBLiPEPR=and LEDD. 5
&3eshéngodé tB20diaptaypoodurssaftdbkHe=psésendcatri er,
ghEh%ehQEﬁéléﬁdr@Q§v2¥ ;&" éﬁhax?&bné‘“ﬁeég}?bé{ré/@?l R104 and

Thi's carrrer 1s er fornmed+b

TRI O 5and TRRYO ﬁBYdevéhﬁh@lGh‘énbaaééblﬁ(ﬁ a$h@e’é¢¢V%dthth1@e base of TR¥®

is short-ci

transm ssion unit

10 / 15 20

10

EQthuteﬂbe?gﬁétfbi$lb 5 One enbodi ment of the

3 now be described with reference to Figures 8 and
25 30 §5 lg dependent resistor LDR1 sets the

intensity of the dlsplay to allow for varylng amblent
light conditions. .

When the ultrasonic mode is selected by s1,
the signal is amplified as before éxcept that the
network Ci, C2, C3, R2, R3, R4 forms a twin-tee filter

network tuned to the resonant frequency of the ultra-

20 -

25

30

35

sonic transducer X1.

In Figure 6, integrated circuits ICi and IC3
are of type CD4011B;'IC2 and IC17 are of type CD
4028B; IC4 is of type CD4543B; ICS5 is of type TDA
4050B; IC6 and IC8 one of type CD4071B; IC7 is of
type CD4025B; ICY9 is of type CD4001B; IC10 is of
type CD4040B; IC11 is of type ML926; IC12, IC13,
IC15 and IC16 are of type CD4013B; and ICi14 is of
type CD4068B.

The design of the remote handset shown in
Figure 7 is centred around the integrated circuit
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 Sla and
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.

_ 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.
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-11-, Thi's unit 3 is designed to accept data fromthe people nonitoring unit /m
2 and fromthe television channel detection unit 1 and to transnmt the data’
via an existing donmestic house wiring systemto a 5 central receiving
statlion 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 sP¥-and a voltage 10 transition
[i's generated eaclrhisrecdheidnpil anpldifdidd [das 2 push-pugd aepdifilirs

transition is use ref et e-lock .a voltage controlled
oscillator 52 at tgo‘%?ee%ek?)grﬁﬁ;%acnéf r'&é'r%af F@q{%ﬁé’ﬁ %Q.eggrgf.s Y&, This
frequency is diviXted Bhéideive 1 the dasedofs TR104 14 shage-ciimanitdi vi der
54 and t he out put i4& uspsl as an error signal for the phase-| ocked
oscillator 52. Th%%,slg%:_%”i%? outputs fromthe binary dividers 54 are
phase-lacked to the maifRe SwhndingntsefitheoirsnsRissioRe Wpitady valdi ders
20 at 200 Hz regwl Héd)QdFcwisedagaded dfit rdnide oS IFelgugeeBakag 56 to gate
dhe carrier frequency, in this case 51.2 kHz, into a particular tine slot
sel ected by switch® S5T.Tn Thrs partrcular application the data Is/sent as
a 16 bit word, preceded by 16 bits 25 (i.e. 16 mains half cycfes) when
Mo 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
t he people Hnitoring unit. 2 and tel evision channel detection unit 1 is 30
paral l el -1 oaded into a shift register 58 during the 16 bl ank- hal f cycles
and is sent out in serial format a rate of, for exanple, one bit per 10

. ;The output fromthe time slot generator 56 is a 2.5 nS | ong burst of
5172kHZ carrier {which is gated on 35 or off depending on the data
stored in the shift register 58. The data word is repegted as |ong as
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the systemis sw tched on. -12- The gated carrief is anplified in power,
anplifier 60 and isolated fromthe mains supply by a tundﬁ transforner. T2.

" A band pass filter 62 is included to renpbve any harnoni cs which coul d cause

radio inter- 5 . ference. In this particular application,the mains trans-
m ssion signal is inhibited when the television receiver is swtched off,
by way of input 64 to the tine slot generator 56. 10 The carrier

~frequency (in thishexagpie $1ig dkkEQnaﬂeﬂoﬂQEcbptadﬁﬂbtE@bﬁ ehe50 Hz, and
need not necess- gril¥ bﬁ hase- | gkg 8 %he n@hns SEEBL¥ .frequency. This
system has beRRCREEPPRELCHHBR PR Er 6nRB 65X BRe BF F8AFVEFARBNi tters which
all use the sen@npelrdeted¢bion uﬁlEqmeanQ,tohbmanemitdthéedena frequenci es

coul d be use r h. t ' .d..C LGa he receiver
Cout 111 ter Uil afEREEERGTabhEL Ul nbiLE UBYLHGTATRERACEE BT T OPC U
referenzed tocﬁhérébr6e€¢b§snﬁgsbéFh?n|ﬁ the 20 mai ns supply wavefiafém

Thus only one tragsnkhbfh is Pﬂgﬁieagy gi g@ﬂetwaee 8l¢pat eacCknkransmtter
is tinme-locked to the mains suggF wavef or m tTﬁ recge V|ng station 4 knows
0 r

when to sanpl 8SEPR ﬂﬁYngfsﬁpB? tHRPELPTHEY a UHFS pa&Sti cul ar
transm tter 28onnecBedThe ai gowércaupptyseBt isheotighctle@ mBi Bhew ri ng by

using any Luo, £R0EUGE LS LERTLENESEhE cRaLBL ImYoDRAY! LRlyel o (1)

| i ne and neutT i né"and” ear ear _
differédt fretpansytion| éshgenenatpd aachahimet tbe dwhpntnwaveéapdiing a

digital "1, phicbsweHldugRapetBal @REsOtrhnBitiBAUSRCLREGVASE al ways

a reference to phase-lock a voltage controlled
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
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 aﬁ 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 fregquency, in this
case 51.2 kHz, into a particular time slot selected
by switch S851. In this particular application the
data is 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 monitoring
unit 2 and television channel detection unit 1 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 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.

L



present at the receiver. This would result in'a reduced error count when

interfering signals were 35 present, and woul d enabl e a system of

autgmatic |evel
si gnal | ewvel

mai ns suppl y.

t herefore

control to be used at the receiver to conpen- sate for
vari ations due to | oad -13- 1 condition changes on the
However, such an arrangemerd2- woul d be nore conplex and
nor e expenS|ve than that herei nabove described. Figures 9a-d
show typi cal data'receilhal Fatrf cdr iz s ampifdmdhiin aoyeriannld Dier

shows the 50 Hz maigw a%icgriaéor/attéa Efr?dirPGHHéTm% ShuppiKHb BidRalneqnd

Figure 9f shows the 51.

KHz sigha
filter. Advantages t(ﬁa”(srfé’ '1% ar & HERd PASK il s ds i 1

from point to poi nttdyweiond yarﬁ} Ugginith i 0¥ halgh reoulsd enkesd i d i Uitn taary~

nodi figation of thgﬁ%ystenl only a tw wre system is used, radio
e 1

frequent y |nterfer

“Freduced to a mnimum all transm ssions are

at the output, of a recelver |ng ut
noved

hl

synchroni zed to the mailms ﬁxqqalgqrfarm.ﬂ\mlam@nlhmae:mcm Banﬁmsaltngnsﬁ such

units 3in di ffere%iﬁh&ewaﬁl aissur}ﬁh% eRANARGY ﬂr?e USAG Y3 uni ts,

and all units are asynchronous | S possI e to store

the data received fHeFRIYRE t-"r-‘arﬁéﬂ%%h% %n?ﬁ rY’aeY rQafnﬂ\}Hbife & dittuct or

dat a nodul e.
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time slot generator 56.

The carrier freguency (in this example 51.22 kHz)
need not be a multiple of 50 Hz, and need not necess-

arily be phase-locked to the mains Supply fregquency.
This system has been described with reference to one
of four transmitters which a11.use the same carrier
frequency§ however, different frequencies could be used
for each transmitter but this would camplicate the receiver
input filter design.

Each transmitter sends data in a unigue time
slot, referenced to the zero crossing point in the
mains supply waveform. Thus only one transmitter
is on at any given 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
3.

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 earth, (3) neutral and earth.

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 signals were
present, and would enable a system of automatic
level control to be used at the receiver to compen-
sate for signal level variations due to load



Such a system conprises a base station conputer 5 systemconplete with”
nodul e reader, a nunber of neters and a | arger nunber of novabl e dat a
~nmodul es which circulate between the base station conpdter and the
nmeters. The data nmodul es carry tine information fromthe base station td
‘the neters and return tine stanpdd=10 viewi ng statements. The nodul e reader
is ah ictndittiigdnthanges Ml @aindt @uppAes t hgodalarModubss A the base
stati onrcorrguter systh by, means of a serial_ communications |ink. The

odul e FERHEPTSPEYi HRB 1PN LT ARE & oFOPRLER At St fhesiREesec oRpFEer system to
read tlexpeostiset theh ttheatdhlex eimabloread@dsiczibedrect the tine in the data

nodul es. Al 4 a j S, ar e, mpde_on the. operation_of the data
nodyl e and_a ?iléggﬁéi %t%{gﬁ?ﬁpl prcoa\?ll- dde% TR YRR BT 5 The
oper tPSnaqml:Ft att@ngpitkerfodfiigurs) 9¢ showsTihhelab@ Hzdukaiosnsists of a
pri nt edighil Cwithbaakdpeeinpiodicad 53 . LARAANLIGAESS HRADFYqupeCaliendar cheek,
a backug battery and, a_peans, b‘i/%l\/\hich data may be Written to armd read from
the raftd8iffac ssi;'e?ﬂ) !&Ezan%l? cafeddif evBR%tt RfoRyhreapizgeECct ri cal
cont actpput filter.The 25 whole circuit board is encapsulated in a
pol yur et hane t i GS OUSIsNg o W t.h  .tw elecirical. contacts
pr%}g{ udi ng frgﬁaﬁggégés ogn'tg%polﬁ?ﬁ?eésygcﬁaes %}%gxfh%ejrﬁ_‘ﬂ’[ﬁleorhoﬁﬁr’ﬁg; Ref erring
t 0 'F gfRBsPeomoyedafgom paimt dtmmoisit Joy tsianplat cplwghdrey 148tbs roughl y
that ohng meEhangsbRletdaidhlodteRinge ol idl irdesn Ys Wt?}‘ét%% 70 nm and

e p

108 mm respectively. . Ref erence ; nuneral . 111 denotes 't rinted.
circui PPp8ar &  tWOS| HFLTSr eS¥PEEPded S n USRS i eadimhel Erequeneyneters and

in 35 intdbfehenéeons posthicedf tdeanmdwimumeadan travswisabhbsh '

are synchronized to the mains supply; and-where there is
15 a plurality of such units 3 in different households, a

single frequency is 'use_d for all units,'and all units are

asynchronous. ' ' ' a
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a nodul e’ can be inserted.” These slots are only able to accept the small egy,l
faces of. the nodul e al'though they may do so in four different orientat-
ions.” The electrical contacts 112, 113 to the nodule are placed in the
centte of the nmddle sized faces of the nodule. This mechani cal
arrangenent, together with -the polarityjgasensitive nature of the nodul e

I nterface, allows the mydule ta.function equivalently 10 . th the nodul e
inserted into a netert o PSR &Qaa'éf’rgnt 9 %tai F&eIyedpSEoPpFhe
orientations. thensmwichdimorhomeang dépard s femowdhbe cfemrd geciwntgrl adata
paral | el epi pedydqltde fol I owing ways. First, the corners and edges are
rounded to m nimse damage 15 during transport. Second|ly, the |argest
faces of the nodul e &%h apef¥gted fQRIALISHS 2hdasescFiabions cORPUEBHUl e
into the nlulg daepéeapEe®d QitRemodulet edlied, "RAHMBRANSE - mekieba! | Y,

I n the&sentresﬁ{g{ the,m ddl e sized fa%es t here gre éounded channel s, 20

114, 115 runnidfy pér pALFet aﬂ_u“lz%rt h&* aFgR_YaPLEesdqfa { RO | eWRpEN
contacts 112, dilyiradte udbetgelenomthbe sasd acasatofon heompmit@rnehad the

Ref erence nu 16 d t L an d E‘Bﬂ“' ez thin a
meter or a no tﬁaééa% 5 ?g%qurgérgai&éé&é}%%t lri'1-=.'(r:g$}£con ac €M ‘%ﬁgr}lodﬁ e&by
geans of two e rp$oagtationt 46t therhigerdHneict Ffen okl B esSEagRadd
channel s X0t Rg e5iiGRP statidiRn¥adul € and serve to pull the nodule into the
recep- tacle in the fjnal fgw millingtres of its .nsertion, 30 Thi s
provides a positive & i RGPRSt T30 ¢ hadhedPadligentseFEREYSTRPS

I nward force alichseineérfacéet ahe tdwetanflolialies tte theezd estldilbd a

net ey be nove | - le in pl . ks_Referri,n A , ata
rmb‘dl e commn%g\ﬁp% et rgg'%gse%wb&hggg%%t 8? %vg?géatlv\gq&ng?galg%[: g?%gc%ﬁﬁ?. The
net er gener at hea nodule Heddernpdovided Skekmeaps Sort thienbPaghestabiiong
edge of eardh Mmiﬁt%‘i‘r Vffstem to read the contents of the data module

and to correct the time in the data modules. At the

same time, 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. '

20 - The - data module consists of a printed circuit
board containing a random access memory, a calendar
clock, a backup battery and a means by which data may be
written to and read from the random access memory and the
calendar clock through two electrical contacts. The

25 whole circuit board is encapsulated in a polyurethane

(2 foam plastics housing with two electrical contacts
protruding from recesses on opposite sides of the mocule

housing. | | o i (2

, : Referring to Figures 4%, +2 and 43, the shape of
: 30 the data module 110 is roughly that of a rectangular
parallelepiped with sides of about 14 mm, 70 mm and 108

mm respectively. = Reference numeral 111 denotes the

printed circuit board. Slots are provided in the rear

. panels of the meters and in
35



to clock data in the nodule and to | atch received data fromthe nodule. I,n

.the quiescent statethe nmeter generates a 25% duty cycle

interface 1 7. 5 Thi s
in the nodule and fed to an energy storage capacitor119. The energy, storage
capacitor powers a voltage regulator 120 which feeds power to the logic
circuits in the nodul e.

access NMepRLYeldhtd

time i nformati on wh

pul se train is rectified by a br#ﬁgL rectifier 118

A battery | 10 provi des power to a random

e | S renove rom

se train om the

' s | ded dat d
B B PO T e et P R e e Tery 121

is trickl® Badrgedcaprohft hesebted.yoThage $iQLFat®e 190l%hen the nodule is
inserted 4Ble @oNBEEEPY tHeMBhAS1LOVEFa8PH| bEUEhé MOFEIeSW tch 124 directs

Phe cal erBAFPePyRiRSs

t | 19_i
wen the apaupiared Tay

When

hysteresis 125 _hol ds
vol t age ohRERELRRErg

t he

ator 120_to_t andom acgcess nenory 122 and

regué ae_%

RAENIPHEC| 0Bi EOBT r SHFTSISPE POhRRERAL- 20 ° ~\Wen

t hesnodul #ons.noThenelatteilcah aontrates 123 tbdlute tkeadssdulde ener gy
Pg'g&ﬂ@fgegfagﬂetﬂfdégg'Qi?é&cyééésar? not power ed.

alTed in-a metér, or when nains power is applied to

a neter, ©fRetbpelmggude. .Thigrmgehanpgeltarrangement nstegeee® ge and power

is fed toyiBR LRAI polhEHt BnkBnsLiPRUHACuréd ¥P! tREEmE@LELt Or Wi th

its i iescent state until the

30 10 thewithr ehe mpaudéi dhnsettadl ihbe &i rmatés of tdimoddke nodul e can be

guar ant ee
i nterface

P87 OER"G $0BE" 1081 Eol s 8508205 LB o on Lhe

Separates the input

recovery c

pul ses frBhet medyleabigusing departs from that of a rectangular
parallelepiped in the following ways. First, the
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corners and edges are rounded to minimise damage

during transport. 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

sized faces there are rounded channels

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 module receptaéle within a meter or a module

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.

This 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 wi%? a module in place.

Referring to Figure #4, a data module communic-

ates with a meter over a two wire interface 117.

The meter generates a pulse width modulated 32 kHz

pulse train.

The leading edge of each pulse serves

elogjc circ ‘a qu
9R£?8Fageecﬁﬁgﬁf?0F°1€§nﬁg%°?i%%RPY%Q%P?EWeI at whi ch

o/

L4



35

vol tage | evel op.the interface 117. The cl ock recovery conparator
127 tri.ggers a data’recovery nonostable 128 and a tinmeout nonostable 129.

K

It also clocks a command shift register 130, a wite data shift regi ster

13T and a read data shift register 132. The data recovery nonostable 128

has an output pul se w dth of approxi mately, one half of the input pul se

peri.od.
pul se ,
conpar at or

t he renpvabl e

each bit cell cqpsl QQEng%QeQ§7the | eadi ng edge of the |nput pul se train.
The qui escent state of a

At the trailing edge of the datAtS recovery nonostable 128
a data keceueck Batﬁh1ﬁ38h§aﬁﬁbe$etbﬁdoubpuﬁtoﬁ téeeitvedk recovery

127, oIS, BoLaL PASebIE LR CGRSGRABRRLROTURLES AR 9212 Lo

\ he” rnput “pul se train.
Each period of &@tp@rgpnwmhkebeareﬂé%rédtwocasla bulseectraitont he start of

cycl e pul se, i se with a 15

non1na&!léngth of [efbPis RPPFebEIPéPeFFeHeFBlgéeQ 9@r% Bttdg%t7596duty

cycl e pul se,

.10 as a one b|t

"bit cell in wh|§ﬁ°ﬁ89§uF§8a§6t°rlﬂ pr

. Fectifilye 18t AnatRenmbaulkeagiihfed €3. nsenetgybe referred

ofadurerasstor 8- BEB, pRegbP) S0Pl FortCifon, o °

m ssi ng cl ock pWGwersAawwpﬂeagenwagdlaaothé26aWh1nbdﬁéedsopeWsrs of a start

.(one) bit,
m ssi ng cl ock p

a zer% @

ul ate ata st reantls

b 113%1*&' tcaretuggh gﬂ@r ﬁéguéé blasbsttmtfzﬂata and a

recover ed Iy thénuaeéeﬁe@@vewytpaecﬁaeésm agRessulpIeT Bf ?%eaﬂﬁta recovery

lﬁt?P 133 Its shlaftcetielntatae tcllecckomr)dt&hmaantagnst:eeoiaedamtahenwr| te data
sni regls er

hit.reaches the %
det

ode logic
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131 on t adin each i nput pul se. .\WWen the start
g 28 éﬁi ?B &sfﬁ?m130, command

PEg

the meter.

The battery 121 is trickle charged from the
voltage regulator 120 when the module is inserted
into a meter with mains power applied. A power switch
124 directs power from the voltage regulator 120
to the random access memory 122 and the calendar
clock 123 when the logic circuits are powered.

When the module is not installed in a  meter
or a module reader, the energy storage capacitor
119 is discharged and the logic circuits are not
powered. When the module is installed in a meter,
or when mains power is applied to a meter, the energy
storage capacitor 119 begins to charge and power
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 voltage on the energy
storage capacitor 119 has risen to a level at which
the correct operatlon of all the circuits within
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
voltage level on the interface 117. The clock recovery
comparator 127 triggers a data recovery monostable
128 and a timeout monostable 129. It also clocks
a command shift register 130, a write data shift



134 enabl es the data output of the wite data shift register 131 and cl ocks
the wite data into the read data shift register 132 andHﬂﬁto either a-

| ocation in the random access nenory 122 or a reg- 35 ister in the

cal endar clock 123 dependi ng upon the wite address. At the same tinethe.
first 8 stages of the command shift +egister 130 are reset. 18 The
output of the read data shift registdr 132 controls a current sink 135

whi ch | oadseghetént e3iaghd 14 7vbea dadea i ikt pté§estsr absent. The neters and
t he nodul e rea,gers
n

feed the interface 7 W a s vol tage | ower than
that of the input ﬂﬁ?@erﬁﬁ%ﬁe¥%ep??ﬁﬁlg%&ﬁ!ii?sh%is%%tQuﬁ?H% voltage is fed
from a hi ghul spedidtk sHuappraxnimabely came Nppfiusdty imputrodul e current
sink is de d . a2vol §ag o} . . T. i .meout nonost abl e
129 has anbgg%%uFQ%ﬁ gé 0 éaggéogﬁﬁéf%ﬁ %#é?eﬁﬁi%??mﬁ%&%ines the i nput™
pul s& peribecoveryYtRengstabtent2&ipukse 250% dlata XRFAVeFHut and duri ng™the
24 bits of15b8nCo8BBEEMbI8ESERE SbBESuPDHPSERO| E1dk redéd ey ed sufficiently
15 frequentI% t hat 5% never times out. However, it does tinme out after
the 24 bitSoBP2ERRAENE2have been transferred because of the missing clock
pul se and i n sphdomagereandsthaemcduhandesderf t semdi sdmiaddd. | f a one
shoul d be I f i pfo e f d shift register
130, stage‘ggé éggiﬁéf t%’%eréﬁ%{}?gg%glfl%@éfg:?g ?&ei;% B %ard agai nst fal se
commifd dewodihating thei hgputwpulsecormimd Eathdrepiddeofs renoved, for

instance bggagss 9115088 FOE&FPbat€Htas! £0b1 L CAb1 RS ith CORE act occasi oned
. by the renoval of the nodule froma neter whilst the record is being

5

updat ed start of each bit cell considered to be the leading - \_)

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 22.9us will be referred
to as a one bit. 1In addition, an interruption to
the pulse train, i.e. a bit cell in which no pulse
20 is présent, will be referred to as a missing clock
pulse. A write command to the data module 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 latch 133. The output oo

of the data recovery latch 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, command decode logic
' 134 enables the data output of the write data shift
register 131 and clocks the write data into the
read data shift register 132 and into either a
location in the random access memory 122 or a reg-
35 ister in the calendar clock 123 depending upon the
write address. At the same time,the first 8 stages
of the command shift register 130 are reset.

*



the wité operation is aborted and no data is inadv- ertently corrupted in l‘
the nodwe. Simlarly; ‘protection is provided agai nst pul se renoval during ¢
30. -a read comand. Following a wite command with its associ ated m ssing
cl-ock pul se, successive input pulses shift data through the read data shift
regi ster 132. This data nodul ates the current sink 135, and so 35

returns to the neter or nodule reader a record of what was witten to the
nodul e. A read commanthéocottputiavfh tivelufend adststshioft aregisgtter( dd)  bi t

foll owed by a one_.R| i f Kﬁiagh 1SS . | se

and 8 zero bits tgggﬁf?%éo€t§§ﬁ%e?gas @g%@% en tﬁ%gasfzdrk{kgblﬂt%?gac es the
24th stage of thdItshfBnthehinrput cRpkseria FAPsente. c Mhmme R dadrenory

| ogi ¢ 134 enabl estHat@o8ule réidér€itded nd obaddSudd 117 JERIPIY 122 or
froma.register in &he caiendar cl ock 123 eé)}?endj n #pglgft he read address.
1

This das# i 2 | 0ad281FAED {REST HPRERREIR ®gt Sd%he first 8
stages of the conthadispuftpuksge sieralsent esethisheointass nigg dlestk pul se of

the read command 1on aCRYSESiANEAASEUBLIEDOSAN G Ydhd SaRledd®

command shift register Successive I nput pul ses

the read data shiby thgiBeduleouykent sl is detertedihem wiltlagess and

so transmts datacgﬁggr§§59§s the interface 117. A zero at 15 t he out put
t

of the read data shi regi ster: 132 causes the current sink 135 to turn on
and so incréfses the ?}aﬁdgh‘@e%ﬁﬁtt%%“?%‘i%?]f%c&%l@s AT RERUG RUISR put  of
the read data shi &f approkimadSPy conseand e all f efimesd kel Inguk turn of f

208 (e, Londn, PBypechebbia: "LEA 08 el SePTRIEE gy ent =K
cycle input and during the 24 bits of the command
transfer this monostable is retriggered sufficiently

15 frequently that it never times out. However, it |
does time out after the 24 bits of command have
been transferred because of the missing clock pulse
and in so doing resets the command shift register
130. If a one should be shifted into the 25th
20 stage of the command shift register 130, stages
9 to 24 of £he shift fegister 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

L 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 inadv-
ertently corrupted in the module. Similarly,
protection is provided against pulse removal during

30 a read command.
Following a write command with its associated
missing clock pulse, successive input pulses shift
data through the read data shift register 132.
This data modulates the current sink 135, and so
35 returns to the meter or module reader a record of
what was written to the module.
A read command to the data module consists of
a start (one) bit followed by a one bit, 14 bits



‘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 t: i nterface 117,

the current sink 135 is turned on after each input pulse’*This | oading of
the interface 117 in the quiescent condition is used to detect the presence
of the nodule in-a neter or a nodul e, reader. 30 Each neter is of
doubl e i nsul ated constructi on and, kéferring to Figure 14, is connected to

a mains supp I ”ﬁy a nalns supply is
first passed l%/ehro %gfaé%sr'otge\gﬁ Ve qu %7 E':\;'anja:;lﬁ%nt er er ence suppression
filter 35bitg3® 3 oYeddingaase q@ﬁarrarww &heaist@rtirans- fornmer 139

and througly @ AlAod G KAPARIH Wrakt) & v idBaman shitk kHz tuned
transfornmer 141. The mai ns transformer 139 provides _the_power required

by a vacuRFRFtRIr 3%eihe GBERG Aegde, meampsy ]rqglﬁl%:i? gralegcEtBoner to a5
vol tsr egulﬁiomreﬂ:ﬁa&randoeaﬁhbnvm the egmbat dp2 Zlaés4frdi'1 a reglsteﬂmpl ay e

el ectroni f 384 %%E ﬁ ator 145 varies
t he brlllﬁ%%cég%%agﬂ éE%p ay &%éponse o ggs St he- anbi ent
| i ght | evedataThe 1pades @%@ﬁ@df@h@hﬁtm@%s’e&%ﬂ&@d 89 secondary

vol tage argysensadaddd of #hé GomdRf AHEEOSRLIMEACLROLL(146 and fed to a
conputer system 147 to rOV|de a referencé signal related to the nains

suppl y zero- cr%lm?g%sll’l'ﬁélsqcaﬁeﬂum O s dead, CIgRNGhe 51 kHz turned
transgg or rrB;Fau%éé e ftﬁidnécm@ g a1 g ftol&esemxtsuteermnMB t he

out put of h cl oc ﬂﬂgo\“ der_, circui.t_ 149. Sho &?1116% si gnal be
present ort rﬁff%s at as"t SRASHYE é)?(?é]sts Szﬂ?o mv peak to
peak, the dhta derrduish (nheputeatd)gt#tas shti £ ddeldzd stexrhelr3ai smlclhhe di vi der \
output is ﬁ%éﬂiéﬁes the current sink 135 and so transmlts

data back across the interface 117. A zero at

15 the output of the read data shift register 132 causes
the current sink 135 to turn on and so increases
the loading on 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 dissipation. ' o

The serial input to the read data shift register
132 is strapped to zero so that in the gquiescent

25 state, 25% duty cycle at the interface 117, the (N
current 'sink 135 is turned on after each input pﬁlse. -
This loading of the interface 117 in the quiescent'
condition is used to detect the presence of the
module in a meter or a module reader.:

30 Each meter is of double insulated constructlon
and, referrlng to Figure 43% is connected to a mains
supply by way of a two core malns cable 136. The
mains supply is first passed through.a protective
fuse 137 and an interference suppressioh 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 141.
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20 , apart from occasional state changes caused by noise on the mains
supply.. The conputer;:.system 147 counts the nunber of state changes of the
di vider output during certain intervals of tine defined by their relation
to the nmins ‘zero-crossings. Should the 25 nunber of state changes in
such an interval exceed a preset threshold, the 51 kHz signal is deened to
be present on the mains wiring during that’lisnterval. \When nmins power is

r

applied to the megpgk mdi ; c Ogihol gnﬂﬂg r
.system 147 in a resetmc3ﬁglFf%ﬁggé?@grtﬂg?g%?%ﬁ%d%$ %Q% é?%é)fié gulato

143 can be guaranP¥ed® YAEUEBnHlveresgentnslack @hephrvslbl sekt of variabl e
duty cycle by nmeaassef peopiliee paképotéi & Cli yoll®lredbBatdt SEAB%nad gating

circuit 151 turns_op.a r swtch 152 which applies 12 volt pulses from
the 12 volt regulﬁtg?'igggfﬁeﬁﬁiaﬁﬂﬂufé4?nterface 117. A resistive divider

153 fe&@@s 65volts to Dheplayeelacerdiicsi imgthe forpesifirae.anMisnt he power
switch 152 is tur f c 5 t I ' of the

J nterface 117,cauggghgyisﬁglnggﬁﬁégégéﬂérg%%e%$ﬁté%ig%%ﬂ§¥¥#f¥£n%%5. ~The
out put fromthe cBfiphhgt 8ispdayi $42 airheesponse | o f¢lpnass ofh thee | eadi ng

edge of the 12 vohibpener1pgheeleddE, PPhECz876- 800851 £§EtodDdnés cl ocked by
a divider circuit 156 runnin fron1i€§ cquq%ié systenis 10 cl ock. The
conput er syst em 18#1BFnERABAT LR 1 137 1 SECORRT Y VP HEATR 1381 P8R8 out put
and control §0t he pyl ae gatrbrgrossingtddbdctodhbapland fHed ity £idampuitehbl

dara moul o when CYSEeRs ¥ LD BRVIELCE M Rf el B et car of

e
e rece nthne rear of
.tbf) to the mains supply zero-crossings. :

- The signal which passes through the 51 kH%
turned transformer 141 is fed to a comparator @ith
15 hysteresis 148, tﬁe output of which clocks a divider
circuit 149. Should a 51 kHz signal be present
on themains 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 is static
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 signal is deemed
to be present on the mains wiring during that
interval. .

When mains power is appliedito the meter, a

q

30 voltage comparator 150 holds th% computer system
147 in a reset condition until khe output of the
5 volt regulator 143 can be guaianteed. The computer
system 147 generates pulses of variable duty cycle
by means of a pulse gating circuit 151. The pulse

35 gating circuit 151 turns on a power switch 152 which
applies 12 volt pulses from the 12 volt regulator
144 to the module interface 117. A resistive divider
153 feeds 6 volts to the interface 117 at high




meter. The conputer system 147 can generate a pul se duty cycle of 25%or..

75% by neans of the pulse gating circuit 151. In additi%ﬁ It can suppsess

t he pul se out put altogether to generate m ssing clock pul’ses. 20 The

_conputer system 147 detects the presence or absence of a data nodule by

detecting the nodule's | oading of the interface 117 when a 25% duty cycle

pul se train is applied to the interfage 117. If the nodule is absent, the

conmput er system 147 di splays 25 OFF on the vacuum fl uorescent cl ock

di splay 14 b@ nmeans of display driver electronics 157. If a nodule is

present, the cOfprR cthe\Rawey WAL (1P dF thwrned Gffatidon fields w thin

the nodul e,céRpsisatde 134rmadtcrtd RhdMBIE NG Hiehd atddradd me on 30

t he vacuum orescent, clack display 142. 1t then proceeds to record '

i e ot anpeti b HATRTS Y oIt B EReth S A% s they are =

receiyed frb3st hermmi ostputppinom 3he coBipiindkar 164 is lAatchmdar at us, ef

‘transferri 0, | f t | Si i i stem to a

dat a procg&gﬁf%oﬁip%%él&ﬁ%lslm . \eﬂr‘faen eargr}:'gé.'tehlq:'\r/ej'rri{:J ‘ﬁsioe‘:transrﬁtter

conpri si ng pRwen Pwkseccepting 5 data relating to the nunber of people

wat ching a tel ephsi g S€tgatiny Witdif € hemeals t odied By t£l evision set is

tuned, and nean for_transri#él ng such data to the receiver; and the

recei ver cobrtEEh et 1410 r Mhdm Fhtd PP EET Y % age nodul e

havi ngo sem ebaxckict JThest commet e aysstaand W dymdhirdid §eg) issdifri cal |y

coupl ed to éé‘etﬁé‘tcgi\%f& z“’&;{kgc&ﬁ?”%%é %\ﬁ?‘l{te 34 &dmiGeiedfy the data

recei ving means an 199" rereased Trom e dat o recervi ng neans for: _

el ectri cal IBuksRpdawing cchrcwhdt ekibd e pulse gating circuit ',
f 151 generates a 32 kHz pulsee«width modulated pulse

)

ve)

train which is fed to the data module when it is

15 inserted into the receptacle in the rear of the
méter. The computer system 147 can generate a pulse
dﬁty cycle of 25%'or.75% by means of the pulse gating
c?rguit 151. In addition it can suppress ‘the pulse
output altogether to generate missing clock pulses.

20 : .The computer system 147 detects the presence
or absence of a data module by detecting the module's
loading of the interface 117 when a 25% duty cycle'
pulse train is applied to the interface 117. 1If

_ the module is absent, the computer system 147 displays

25 OFF on the vacuum fluorescent clock display 142 (W
by means of display driver eleétronics 157. 1f
a meodule is present, the computer system 147 validates
the information fields within the module, reads
the time from the module and displays the time on

30 the vacuum fluorescent clock display 142. It then
proceeds to record time-stamped channel and people

=),

statements in the module as they are received from
the mains supply.

35



15 processor for the transfer of such data from the
external data processor, the storage nodule further conprising a clock

for measuring the passage of tinme and for providin ﬂ"l":lwﬁ“ﬂmm
transferred to the data processor tine informatio 5 time at
20 which that data was received by the data receiving medns® 2° * An
apparatus as claimed in claim1, in which the clock conprises an input for
recei ving upd&LddYSsi gnal s whereby with the nodule electrically coupled to
the data prgcegsor th@nClhgplaragiashe topdatre@sfi?ridg datalbbliaided Urdif
claimed in claiml gr 2 LN which the: transm tting nmeans,conprises nmeans for
transmtting s@chtBAP%BYO0ay ! BRI s SYE Bl ngovm' Fi i S stRARCEESOL - p

t el evi si on nonicomprigiagr angeasani tbeprasdng: reeaiwedfor nonitoring the
nunbey , of peopl e who 3 ' a IS ihan n r chgi_cji
first \data relating tgﬂtghagrnu ﬁ?g‘mgﬁﬁpﬁ\éfﬁﬁ‘ tegtg%ﬁg %éﬁhiﬁ ,chandr%gl
tel evi si on Set dpgat ukedasrngr otOpr sB8ci RY"LEEONPEdaPeOPfr e ¥AHCRING 2
ihereof; 35f televi@ibhagel,t Gaa/ber tﬁ@g%’ﬂhhﬁ%lt e Whith anc<shonigiant a;
a receiver for receiving data_transntte the. transmtter. at
‘processor for Pfi cé?sitﬁgegﬂcﬁnéa’tnﬁ?ng g’fo% REMLEE t;}'f% S %}/idnagt% W e |
sem conduct or refceriage :5andeans and which can be (i) electrically coupled
to the receiver for tRg.trANA&e Of LA dMRY SRLOM f @by SIS iBY tdifig
storage neans and (ii) Ferroved fromtHe recel ver for electrically coupling
to the dat &%r 6@&ssAnd op tHOrRggnIIUlT BaAYANYr SAMLKENAECEPTers 1 adfe

data processor pel@s tdifl Wwh DEROBan MUl €1 ) fH1EBEFic£DIPr E6LPTeda toCl K

f@r :measuring the passage.of tinme and for proyiding with data transferred
t&/t he data F¥FEcdss Vltnlgrré“eﬁ“r?fo%ﬁ%‘ﬁe Yata "felllved by 4R

a

receiving means and (ii) released from the data receiving
means for electrically coupling to an external data

15 pfocessor for the transfer of such data from the module
to the external data processor, the storage module
further comprising a clock for measuring the passage of
time and for providing with data to be transferred to the
data processor time information relating to the time at

20 which that data was received by the data receiving means.
2. An apparatus as claimed in claim 1, in which the
clock comprises an input for receiving 'updating signals
whereby with the module electrically coupled to the data
processor the clock can be updated.

(% 25 3. An apparatus as claimed in claim 1 or 2 in which
the transmitting means comprises means for transmitting-
such data by way of a domestic mains wiring system.

4. A television monitoring arrangement comprising:
' means for monitoring the number of people who are

v 30 watching a television set and for producing first data

relating to that number;

means for detecting to which channel a television .
set is tuned and for producing second data representative
thereof;

35 a transmitter for accepting the first and second

data;



relating to the time at which that data was received by the receiver. 15.

5

data processor dach have o ARHSMVMELIBRI, «fe"st o age Fhatr e canve <

inserted for releasably electri%al'l y"coliplTng selectively to one of the
recei ver and the data processor. 20~ 6. An arrangenent as clained in
claim5 or 6 in which the clock i s~ugdatabl e, the data processor conprising

meang for regeipddadvew tibr thecei Ayl 8LELD erdabaitikbd aisogiated tine
information and neans for providing updating signals "to the clock

when t A&3PFPAGEETis 25 electrically coupled to the data processor. 7.
An appar atus aa ahaanpdocessbai fot punvetasingl syclasddes i nbef ore descri bed

et rcnocut o ELglige Abckeciongl 1a0 eecpuRGRIADG: T higE O

tel evi sion nonitoring

rrangenent

deschi baganst landefrigleecad Hegufis ebet:‘er&qab{ym@uaéeémyﬁ@ c_iraV\’N/gs.
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receiver for the transfer of data therefrom for storage
by the storage means and (ii) removed from the receiver

B S 1]

for electrically coupliﬁg to the data processor for the

)

transfer of data from the receiver to the data processor,

10 the storage module further comprising a “clock for
measuring the passage of time and for prOQiding with data
transferred to the data processor time information W
relating to the time at which that data was received by
the receiver. '

15 5. An arrangement as claimed in claim 4, in which the
receiver and the data processor each have a recess_intb
which the storage module can be inserted for releasably
electrically coupling selectively to one of the receivér
and the data processor. '

20 6. An arrangement as claimed in claim 5 or 6 in whiﬁh

the clock is 'updatable} the data processor comprising
means for receiving ‘with the transferred data its
associated time .information and means for providing
updating signals to the clock when the module is
25 electrically coupled to the data processor. | P,
7. ‘An apparatus as claimed in claim 1 substantially
as hereinbefore described with reference to Figures 10 to
14 of the accompanying drawings. '
8. A television:monitoring arrangement sﬁbsfantially
30 .as hereinbefore described with reference to Figﬁreé 10 to
14 of the accompanying drawings.
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