©1- MEANS FOR MONI TORI NG PEOPLE WHO ARE WATCHI NG A TELEVI SIO&BE&SHJ]'& g
invention relates to neans for nonitoring people who are wat clging a )
tel evision set. 5 According to the present invention there
provided: a) a first unit having swtch neans operabl e by people who are
watching a television set to proV%ae data related to the nunber of such
peopi e, MEANSt FARSMONITORING PRORLE WO AREIWATCHING ATELEIEISTIdY way of
radiation; and b) a second uni ggpenote fromthe first unit, for accepting
and storing data transmtted fromthe first unit to the second unit by
means of such FRYFatiienthen 1Felgsesndtanimeanscl farngueritesting neans for
det ect i pgopuehwnadanbi watcwiagehNtei b@ided£cddOn neans is capable of
detecting ultr soniﬁéradiation and infrared  radiation, there being neans

for Belecting PFERERNTREi of%f &t a PEESEHL ciltWentda addifire rddi-ati on or

i nfrar egdrounildafiton. Reference is nade to the foll ow ng co-pendi ng BritishE'

patent <bpl cob)ons, 4y Sl AP FEb olelis SghERSLe et n0 1o

t el evi si on channel detecti eirent; rtl
Appl i caPFBR1RoWha43381Watahdniong televifdenssesn tandrawidegdladfa - dat a

rel atingelgtéel @9 Y ¥uBBeRTofBrddds pESHEO! ARR | GAldd Mo B413346
relatlng to storage of data relating to television view ng, and 30

Bri 10 sh®PaR&nfoXpfiiananrtieg Baidadatpeat Wayt Oft rzadidtdeinon via a mair
wiring aydtemof data relating to television view ng. 35 - 2-

b) _a'second unit remote from-iﬁe first unit, for

W accepting and storing data transmitted from the first

" unit to the second unit by means of such réﬁiation, the

'15 second unit including detection means for detecting such
radiation; -

wherein the detection means is capable of .

detecting ultrasonic radiation and infrared radiatibn, : i

there being means for selecting transmission of data by
20 either ultrasonic radiation or infrared radiation.
Reference is made to the following co-pending
 British patent applications:
British Patent A@plidation No. 8413344 relating to
a television channel detection arrangement;

25 : British-Patentfﬁpplication No. 8413345 relating to
(% transmission and storage of-data ‘relating to television
' viewing; ' o o

British Patent Application No. 8413346 relating to
storage of data relatihg to television viewing; anc

30 British Patent Application No. 8413347 relating to
transmission via a mains wiring system of data relating
to television viewing.
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For a better understanding of the present invention, and to show how t he 32
sanme may be carried into effect, reference will now be nade, by way of
exarpl e, to the acconpanying drawi ngs, in which:- 5 ' Figure 1 is a

bt ock di-agram of " a television nonitoring system Figure 2 is a block

di agram of a tel evision channel detection4nit; Figure 3 shows a practica
enbodi nent of part 10 of the detection unit shown in Figure 2; Figures

4a and 4b show a pradiQtd REAVRN Menitanbineohihe Rresiiidet ection unit
shown' in Figure ZnJdéiichp asd adl sdw hagrere darfe peoplbe BaYdie 15

ing unit; Figure ﬁ-showgfa;gract;cgl enbogdj jrent qI t he, peqpl e._noni toring

unit of Figure 5 HYFE S shAR ST ne O PH B %D%a‘?ﬁ:?’set for use
in the peopl e norof aetarngple)) ttofthe caceoianyig driguireg B, iin avtoldoie -

di agram of Lan enbodi ( [ S{3 Ssi Il . awes..9a to 9f are
graphs il usgt rating ﬁ{;é%%ergt%n;z?f%%g %&?%Q?rdapnsémts%%#ﬁr? of Figure .
25 8¢ Figure TIoniterin@ckystemram of a neter which records information

froma nains supply.lgfghr@ng {gagqgjééktaghéfgﬁndgug(gbfgv{gfgﬁ by ‘way of

a public tel ephone network; 30 . LFigure 11 is a mgjor side view of a

renovabl e sem corftaing! LRECHBIRM NFjures 12 and 13 being views in the |

direction of arrows Afder® 3 nshowsir® phacebeel tenddimdngw® gakrti s a bl ock
ch2gram of §7CUE Ykl SRsecBF IR o g %1 @ Bl ook i agram
Figures 4a and 4b show a practical embodiment
o of another part of the detection unit shown in Figure
.b 2; _ | _
Figure 5 is a block diagram of a people monitor-
15  ing unit; _ o ' -
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
o 25  8; | _ o
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; _ . '

30 Figure 11 is a major side view of a removable
semiconductor @ata module, Figures 12 and 13 beihg
views in the direction of arrows A and B in Figure
11 respectively; _

Figure 14 is a block diagram of circﬁitry in

'35 the module; and | |

Figure 15 is a block diagram of a meter for

use with the nodule.



- 3- Figure 1 shows a bl ock dlagran1of a television nDnltorlgg system
conprising a. television channel detection unit 1; a people nonitoring unit

2; a mains transmssion unit 3; and a central receiving 5 -station 4. . -
The tel evision channel detection unit 1 will now be described’in detail
“with reference to Figure52t04 d9- 15 20 / 25 30 - / 35

-4- The unit e ed to tra or h frequency radiation
froma tuner %019{ nrdea d%&es‘ﬁ & '?’eejln ‘51 410?$rraé%e?€e¥ 1'1°Zlged‘f"?cF’s‘%’ determne if °

t he chann&lonigomiingh syateare|eompd iwingeeitadrevission chanmedd i s one of a

mul ti pli cigdet it idipES WiL hdipte gﬁgﬂ 0§ detection unit 1.
A different Dbi nélry coded word ‘i s pro ucecPQ#or eac¢1 changl detected. A

pi ck-up pMEddS ALnansT eHON Wik 137 @ndh § RentakirecRiNing the tel evi sion
10 5 recejoeiok? 4.0 be nonitored. The inductively coupl ed signal is fed.

into a nodifi ri.able ca |tance |odetunedtun 6. A standard
t el evi si on tuﬁg'fe 3(% ‘Uge%‘ THLAD (YRt y range is ~
ext ended umvc(heardetdta'zrtamqamfdé&a.]l oaalih as=fidterice ﬂcS Figdreguency

radi ated f. 'the TV receiver. The Si gnal fromthe tuned tuner is
- anplified using a convent - R -
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ional I~F. anplifier and surface acoustic wave (S. A W) filter 18, for .‘Zq
exanpl e one nade 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 reeceiver 12. The unit | is -programred to | ook for preset frequencies
by applying different tuning voItages to marrable cap- acitance di odes

within the tuner 16. Th out%u§ gf t he gtector 20.is connected to a
low frequency osciIIa AR gﬁﬁﬁgﬁﬁg BnPRESGoPELER PE HBR¥rated
froma binary nunbéghusreguengiyt zbdiatdoal dgom aotunmesi 60. 1nBanary nunber s

o orored 1N 3 n8BnLaal Le1shiLs EFRLL 60013 aRRdsEo00 QUEBRE S0 1S

addressed in sequence from an address counter ry
24 is connected t &fatliegichanned ﬁ@lyélwhdthecGRWEV@QLOQZrGC¢hEGUunput mar k

to space ragio OfthBQdCQQV%hEer'ﬁ hnq&egqaeleyfu@CEhgqneisthﬁleddressed
-brnarxenunber the 35 r repetitive pulse train is averaged in

an integrating anpRVei & Fe?prﬁsﬁ#od&86°atﬂecdeFBﬁFh@“vBP%Egé whBch is
“proportional to tH¢ffevent binaty codea-wbﬂﬂbiﬁ prébfickanebrléaénn

therefore be tuned,b ng th unber th 4. To set up
the detection uanhF§ F@c &g %e er nP eHBeREng gnlﬁxiﬁrﬁé? pl ug-in
unit is 5 usewticiflity eftarﬂabannbscehabtes efptahei televisione address

o be sel ecypd angdobg vERTIEY (24EORERTL LA onhCE SHRALEYCDY, HEGLERN! o

to tune to fhe require &que Cedlré i's repea or-a
required frequencpégnalois fed 1ntpnaopeﬂafned V#neahﬁﬁnc9pénlteﬂaqdressed

in sequence fronraheded%haea Qqae&e&GZS Hnéthnéa¥8|Eégévi§1gﬁtﬁﬁh8g The
address counter 25 Iid d anddg et%uge£h16fés Log e r;o t he
detected frequenc§oU e use ’ prov1 a e freguency nge
is extended to cover the range of the local oscillator
i5 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 (Ss.
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 output of
W 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 outpﬁt
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
. integrating amplifier 26 to produce a d.c. tuning
voltage which is proportional to the stored binary



The binary store address nunber is used to identify 15 , t detected -

televi sion channel nunber. To preserve the menory 24 content’s when power to
"the detection unit is switched off, either a battery powered random access- -

menmory (RAM or an electrically alterable read only menmory (EAROM) can 20

be u

sed.

practi cal

The address nunbers that tepresent the detected television

channel s are d to the I ns trans n un|t 3. Flgure 3 shows a
T %Eﬁg Sigen tQﬁﬂH bﬁ?rgﬂf§éhf MY e one made by

Thomson 25 varyGeg d:‘he yqama\fgsmmmmn f‘lﬁueanrpdmdnysrzand S AW filter 18(by

way of  exanple ong, d a practical .

I npl enment ati on of anot \%%ecﬂﬁ%dg “1_{ (;qr’? ﬁr%ct ai{ll'% s shown in Figures
4a and - 4b. ditffenantt |f(ﬁ¢QﬂenQi@S}dcﬁrmsﬁ9tmlerp12&-3m uma:ndsjl gital to

pul @ i dt Fudeq1v el rd ey N AR drilyiss 1) tait&ﬁ

AV- 3-8211 nmade by Ceneral Instrunents.

e | C2 of type

24 1's an e ectrlcallx;r

al terabl e PEAFSSH fcfré?ﬁ)ripl(m\/pa‘?@ﬁ’%mmﬂ @f ARNEES nt egrat i ng’
ito wugﬁﬁttn%ted a0 et d i ed aﬂ: Gidrdlido Itk The integrated

anpl
circ
~mul t

- Band
cond

ifier

uit IC2 al sq vi des band tchln ornation for
i band equuo‘%e% W’f%erwe %"’f‘r&lﬁ FRGIRF ‘##nc’i c
Band A opemmm(ﬁheﬂﬁ&gﬂitéﬂzﬂndduencieﬁuﬂ|ed to either of the lines mar kegd

16 to have
ondition for

AdF and BandB Jrrdds . i Sleddey Ay S 'ERRANLAN Gre of Lhese

| ons.

va t ages ove- ed unlt

1 are that

only known sfqnmm ﬁmﬁé’rﬂ:ua@ﬁm&s Imn‘ @5 lamilt rerwolitagey direct
el ectrical ljg cRidiidae qmweé‘éaﬁbéoeédﬁmzt s larg ttn?é}ﬂ H{¥ede! evi sion set:
10

Figures 5 to 7 illustrate an emnmbodi nent
In Ordémq(;hﬁnﬁqqﬁr 16 is locked to the detected frequency.

2.

15 .

The binary store address number is used to identify

-the detected telev1s;on 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

20

25_ .

30

éléctrically alterable read only memory (EAROM) can

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 |

CSF of type MTS 200)and the amplifier and S.A.W.
filter 18 (by Way_of'example.one of type SW153A) and

peopl e moni toring unﬁt/

detector 20, and a practical implemehtation of another

part of the detection unit -1 is shown in Figures
4a and 4b. The function of the address counter 25
and digital to pulse width converter 22 is achieved

in one integrated circuit IC2 of type AV-3-8211

35

made by General Instruments. The memory 24 is an
electrically alterable read only memory (EAROM) type
ER1400 IC1 and the integrating amp11f1er is designed

‘around 1ntegrated circuit IC3. The integrated

circuit IC2 alsp provides band switching information
for tuner 16 to have multiband. = operation,tuner



t he Vi ewi ng Habitsvof‘pedple within a particular room a push-button systeé%

is enployed. Each person, who wll at sonme tinme view the television set, is
al.l ecated a nunmber. In the unit to be described 15 t he nunber of users :
is limted to eight. 20 25 30 35 -7- As shown in Figure 5, buttons 30 are -

housed in a self contained battery pomered.@andset 32 placed in a

conveni ent positi h erso 0 Vview the

t el evi sion recelvg? Wb%ﬂ%g1§ %e13gt gg coodi ﬁgﬂ rt 3?5 érQBﬁrF§1°“
monment arily press@@leﬁﬁ raRr yolss 3$ appliledr asorithes, ofrahenﬂthes emts
signals which aremaggeiavadnly v | %hraFa%G 3420 EtUELrﬁgo Qe gRArndetector.

in arenote receiver unit . Pnk i s Chefeb i shed
bet ween t he hands@Pr§25§ﬁB°ﬂﬁé Péﬁopé F@@éﬁv§PUQhFFOBQ and a code unique to
the number gf the depr eaaednbﬁbb(éno'fsth@%bb@@rd@@@?@ggd' Ondecadgre38 and
storeqsln one of gh ht bistables e. % fli gs 40. The out put of
that 1 bi st abP&tY &n ngpaygdr J&ﬁe déﬁ?ﬁ&ﬁpchﬁﬁb Feohogkedc figry
fluorescent displ apddZherdhés nbedirecer eteeteichdlyi evhdubeigame button is
nnnentarlly depre h AP, .S e, 40 L the.recei uni t
33 is reset via t%%%gagngL Ee %8 §h%0%n12 % QSEheSEﬁ Xasfﬁg aﬁgplayed
nunber is cleared. The Bdgpues 5f tohd eﬂghstbaSEabheethdlmhhthofepresent
the peopl e ibatusth@rEFSBTQGﬁBﬁthg ufBitns, triﬂger55§35§nmana&o§ and are

sent as part of a entral “recor
facility of choosth§ Ndewdag Qﬁbﬂﬁﬁrafréﬁople 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. 1In the unit to be described
15 the number of users is limited to eight.
20
o 25
30
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or- an ultrasonic data transfer between the handset 32 and tfqe receiver wunit
33 has been incorporated so that the option exists to sel ectla node which
does not interfere with any existing renote control 30 system whi ch may
already be in use by the viewer. Qher features-are also included.in the
receiver unit to remind viewers to tfpdate or check the input data and to

reduce eroneous ﬁ@eﬁ%'w?x“m Fiepa d eabutaondodird hsodgad uies that 35

(a) ‘all the eight |Splay d'%éts W 1 flash: if tgmat ; Vi si on, receiver is

on and no pedpF&l§ tefYoRAyered handsey,) g fﬁﬁ $er is

?gt I vat eg eVQh%’allQldmvlélﬂﬁﬁmtarpbstﬂtadﬁ &pltﬂ;&ed ﬁ\gut@oxa.r e ¥hashed for about
secon s a eqQ I NpUt S e Ie f | evi si on

recei ver ts&ﬁ’eé "im for ré‘peengeéd' tﬁ

are provi in the unit
gg thasbany bl ttion éloghtsque_mdda tmmhagt @&rw rmsl«wmarm receiver unit
can be in ral Mt 'EFFEQ it 3 or can be, as
an add-on un&) %cs%r?r?ect gxc# \r}ﬁ]af% dtl?s-4' o1 i—éﬂg‘gﬁ?e}% shows a pract‘lYaI
enbodi ment oftransedtite ) @mEt s cﬁri-‘!}'rﬁ]ts aﬁul%h AFQL eREVEd Y i nfra- red

mode, as sel ff%%-l%asvsiacha%xém&pﬂedaéé det&daPain bei pemeeéect ed by

the sensor - anpl i f i=ed by trapsistor al so the d.c.
bi as. Resi st GleSeMer MG RB di fY p\"e"\‘)ér&smgé?’r'%%}ﬁ ﬁﬁ§%$fcond| tions of
glgggoh%pmts'lﬁféd b'atﬁﬂéérgdfﬁielt;ﬁx?asret c32ipdred f.lﬂ@nrélheteoféeeioerof TR2 via
o] e. i ted a 1 fier signal on pin 3
of 105 is stih the® ?{g)v\%’ﬁ(ﬁt thed‘t@g {#D%qshlfted by -
transistor Tﬁbpressed button is received, decoded in decoder o,
38 and stored in one .of eight blstables)e g. eight \o/
_ D flip-flops 40. The output of that -
15 - fblstable is dxsplayed as. an identical number’ on a

vacuum fluorescent dlsplay 42. When the viewer
ceases to view, the same button is momentarily
_depressed and the appropriate bistable 40 in the
receiver unit'33 is reset via the data link 34, 342

20 or 36, 36a and the diéplayed 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 A
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 inclhded 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 dlglts ‘will flash
1f ‘the telev;szon receiver is on and no people
viewing data is entered-'



so as to be conpatibl e with the pul se position nodul ati on decoder |C11. 2
VR1, .R9 and C8 set the 25 internal tinme reference for the decoder 4
| €1~ The binary coded signals which are present on A, B, C, D (1C1),

when any of the push buttons on the handset are depressed, are decoded by

| C17 into eight-individual signals. These s¢gwal s can be masked 30 by

the -swi tchesS2a - S2h. The eight hisfables |CL2 - 116 are ysed to store

t he people status. The (!L tega,r tal'teé'g‘ncszqt":'rrcLfi‘ei saclgdf@tf bl viicd gtié?*ﬁ"é"es

mul ti pl exed ‘si gnal s angt tthee digpliayed Whirgddee@rali £l slyed tfor Apgutvdld age 35
drives being provi dedyndd.ansi-stors TR3 to TR17. The counter 1CIO and 1C9 -
(connected as two bistables) provides timng logic and divide a 3 Hz -9-
clock to generate a flasing &ldnmiRRRR1 g dnRUS Rreddibiedrif the ay of

682 seconds. Al so a ViR ddasiiey i dwicdHead et s after [err]
secondi-f the television yeceiver .is on and no people are set 5 .into

any 019\f"he ei ght bi st abl'&y aSWitqed HPaHe -‘{‘rﬁ?ﬁﬂe "ﬂ&ﬁ’%"g’htg’? AT A

| i ght dependent resisd ahdtDdhys&ifS tiHe diglanpdopld inputs sgdmybd 0 al | ow

for varying anbient ] rnd(xqgﬁtions. 10 When the ultrasonic node
I's selected by S1, {7 quﬁi Ts anplified as before except that the

network Cl, C2, C3, T mSeireelr amiga Inigan & fintegralktwitlk thsmatrimst he

6t ogr at eator 1 sl TR SAch WAL 3 PR A A RSB PAANT areof
type CD 4028B; |C4 ieendreqigsd Vil 4icyay ¢abkgpe TDA 4050B; | C6 and
| CG8 one of type CDA071Bridurd % ¥hdwda @PrHAGRal EnbsditedtyRef @4001B;
ICthls of 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 d4.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 pin 3 of IC5 is stretched, by the network
Di, Rl and C4, and DC shifted by transistor TRi, |
so as to be compatible with the pulse position
modulation decoder IC1l. VR1, R9 and C8 set the
o .. 25 internal time reference for the decoder.lCii, The
' binary coded signals which are present on A, B, C,
D (1c11), 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 switchesS2a - S2h. a :
' ° The eight bistables ICi2 - IC16 are used to
store the people status. The integrated circuits
1C20 and IC40 generate multiplexed signals for the
- vacuum fluorescent display, the high voltage
35 drives being provided by transistors TR3 to TR17.
" fThe counter IC10 and IC9 (connected as two
bistables) orovides timing logic and divide a 3 Hz



20 type CD4040B; 1 C11 is of type M.926; |Cl12, |C13, JCI% and |1 C16 are of
type CD4013B; and 1 Cl4 is of type CD4068B. The deS|gn of t 3 r enot e handse}
shown in Figure 7 is .centred around the integrated circuit 25 - | C101, .
-type SL490, which produces a different pul se position nodul atéd signal when
any of the push buttons, PBl - PB8,.qre depressed Resi stors VR1, R102.and
capacitor Cl02 set the pulse train clock fre ue I33 the infra- red node, .

sel ected b§ 18K &eqesrerate & fdasiday rig—aSECQEﬁﬁpled via a
capaci tor @ftert@ idedmayi :btfor@Z'BIe%nd'EﬂMu@ad aTIabGﬁmfu@rurg ng a cascaded

anplifier. lyé‘?u Ve tth%n%gg’qraa’l?lﬁﬁ’gﬁofr%% %EsEsjgagggcur rdentf pul ses to

drive the Tnfra-r d emtting I'n the
ul t rasoni c tigddel@miis igins & gpeddered sa of0lalnd mol pedpdar mirer seitnhi bited in

t he. gi'nfra<k | 104. - -10-
Th|sscarrlepﬁge%EQEOEyﬁﬂ@1€q@h§p§?ﬁﬁgﬁﬁ%EE%§l¥§% % ﬁ%@ h%TR:LOI and;

TR102 to dPﬁﬁQPPﬁeAﬁFhﬁ§GﬁbéF 3. The drive to the base of TR104 is
short-circuit- ed Qygnt GelpedBentd resistor LDRIE s@H0dhgEnt of the

rib with reference to Figures 8 and
tgr a?_gmlzsgg%%éq;gfl Ith \glbs%lgﬁfsctol elqow for varying ambie %
light conditions. o

10 When the ultraSOnic_mode is-selected.by si,
the signal is amplified as before except that the
network €1, C2, C3, R2, R3, R4 formsa twin-tee filter
network tuned to the resonant frequency of the ultra-
sonic transducer X1. ° .
15 ' In Figure 6, 1ntegrated.cifcuitsVIC1 and IC3
| are of type~CD401iB;VIC2 and IC17 are of type CD.
4028B; IC4 is of type CD4543B; IC5 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; IC11 is of type ML926; IC12, IC13,
. IC15 and IC16 are of type CD4013B, and IC1Z is of
type CD4068B.. _ _
- The design of.the,remote~handset shown . in
Figure 7 is centred around the integrated circuit

25 . IC10%1, type SL490, which produces a different pulse ' NG

position modulated signal'when any of the push buttons,
- PB1 - PB8, are depressed. Resistors VR1, R102 and
capacitor-ClOZ-set the pulse train clock frequency.
| In the infra-red mode, selected by Sla and
30 b, the coded pulse train is a.c. coupled via a
capacitot C105 to transistors. .TR103, TR104 and TRiO05,
forming a cascaded amplifier. The power transzstor
TR105 provides high current pulses to drive the
1nfra—red emitting diodes LED1 and LED2.
35 . In the ultrasonic mode IC101 also produces
a . 40kHz pulsed carrier, 1nh1b1tedd1n the infra-red
- mode by switch S1b and set by VR2, R104 and. C104.

z



This unit 3 is desi.gned to accept data from the people nonitoring unit 2
and fromthe television channel detection unit 1 and to transnit the data"
via+an existing donestic house wiring systemto a 5 "central receiving
station 4. As shown in Figure 8, -a sine-wave output on the secondary of a
mai ns transformer. T1 which i's connected tq .gpower supply 53 is connected
to the input of a zero-cr.ossing detector. 50 and a voltage 10 _._ transition
i s generated eachThilfe CaF&Liedpds RAPARS LA ASs & PUSNGRYH 12 8Mpl 1f RIS
transition i s usedcarmed b3l @RI0OIE and MRADY- Iterlérd veohhage rapsbElukelred

oscillator 52 at. g.predeteryu.ned cartier freque e.q. 51..2 kHz. This
frequency is divi %é‘d b ?‘(ﬁ #fr‘;}’el§°' ts’edib\ﬂsﬁegg &%‘2414%5Fi&é%ﬁfﬁéfy‘l&i-vi der
54 and the output edS®yHswitshuS§d.as an error signal for the phase-|ocked
oscillator 2. Thus, all fr i-nar i5\and 5 Q1
phase-i ecked to the mai %%*Eg%ﬁaﬁeﬁgo o&?tﬁ%ﬁf%‘g{?&%ﬁ%ifs‘%tz‘ﬁg %ﬁgré %irl\q/ilders
20 Nt 200 Hz aew Peo descxidede wdddd nafex enaee tSl Fi oysssr &t dnds6 to gate
the carrier frequency,.in this case 51.2 kHz into a particular tine slot
selected by switch S51. 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 rd, the first bit of which is always present. The data from

t he people nitoring unit 2 and tel evision channel detection wunit 1 is 30

. parall'el-l1oaded 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
mBi_i The output fromthe tine slot generator 56 is a 2.5 nS.1ong 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
systemis S\%tched on. - : - o

20

o 5

30 /

35

ko



"~ automatic

-12- The gated carrier is anplified in power anplifier 60 agd isolated from °
the mains supply by a tuned transfornmer T2. A band pass filter 62 is
included to renpbve any harnoni cs which could cause radio inter- 5 . P
ference. In this particular application the mains trans- mssicon signal is-
i nhi bited when the tel evision receivari-s switched off, by way of input 64
to the tine sIchnﬁﬁmnmmbr3555 designed tOTheceaIrdetafteqmehhy (inthis

~exanpl e 51. é’éﬂock 00t ihg @n{ryljlﬂ? p% om0t BE . té‘ﬁ'%vﬁg‘igrmt necess-

arily be phas "to.the mains su requenc hi's”system has been
descri bed wiGhAnRE krdgkectioR en bt ?o%?than§ﬁﬁﬁ§@i§ WhECA25P| use the same

carrier 15 'v1aféﬁugﬁxswun raumwgflcdméfgéeﬁiriﬁgqggaebsﬁteoald be used for
each transmtter hi s gg Eate the recerver input filter

~ desi gr? EacﬁﬁWEﬁ% {?%ﬁl%%%%ss a unique time slot, referenced to
the zero crossi rgs psthown i inthig@Pe 8, aasﬂaesuapéyoumpGEObﬂltﬁbus onlyagne

ransmitter dcllfly. SFYa Uehs | LIE-POtng> RECMILANSEIILer |5

time-1ocked supply” wave Feceiving~station 4 knows
when to sammammémxaéJhQ IUpPWeTt suppl pch3disacénoercsegartoi thear

transmitter opye éLSPéésfﬂﬁr§@t§898rt§6°gﬂﬁ Eh%oﬁ%Fgé “‘;'”9 by

usi ng any two conductors romth ee that na e avail ab (D)
I'i ne ¥hd nelk¥ansition| incoganerabedneach) tipg tAp An@usawaNefggm

di fferent fr@ﬂygagytﬁsaéghbseﬁent PHis transitibar ishere@ohssending a
digital "1 ncles was al ways

present af tier?g%ﬁ?ﬁﬁ? t?hsgaﬁﬁuiﬁg 2§8Y?{Yﬁgﬁ 883588 &Pror count when - ..
interfering ssgibl atoer®238t a ppedstarminad vankdeendirieguensyst em of N/

e.g. 51.2 KHz. This frequency is divided by binary
15 | dividers in a2 14 stage binary divider 54 and the
output, 50 Hz, is used as an error signal for the
'phése-locked oscillator 52. Thus, all the outputs
from the binary dividers 54 are phasé-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.£o_gate the carrier fréquéncy, in this
case 51.2 kHz, into a particular time slot selected
by switch S§51. 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. T
- 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 3 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
dutput 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 sw1tchea on.



| evel control to be wsed at the receiver to conpen- sate for signal |evel
vari ations due to | oad -13- condi-tion changes on the mains supply.
HoweVer, such an arrangenent woul d be nore conplex and therefore nore
expensi ve: than that herei nabove descri bed. i _ Figures 9a-d show
typi cal data received from each of four tr ﬁsnitters Fi gure 9e shows the

50 Hz mains signal with e gQth”QQ?QQe§1 12K, qu%h,#gpggaéyﬁ§;§¥i§¥gyw

the 51.2 kHz si'gnal at t aSredei ver
Advant ages of the ufit aadanéqllmedt &rowi shen madns @a:rpptie oV ad thanedl poi nt

to point by sinply RlriGQirdgmet @2aNY AMHARY PR Witdiowh W iRdiddds
ation of the systemonly a two wire systemis used; radio frequency

interferenced is re&ﬁbéGmPUeaafg haﬁ%Qﬂ%ﬁﬁanﬂqh FF&HQmQQﬂﬁﬁH¥%%¥9 inter-
synchroni zed 0 the fetienzesuppl y; and where there is a plurality of such

units Q_“rn di fferent ho sehgﬁds %tsilcre)qa(ar fa1r&e uen % el%&f.or I!’f‘r%glt 2?

and all"units are async
whi ch records i nf or wetsisdonf mrgn'alnalsnammﬂt)ed Mrfen |tmeat$ilre'\d:iarzdranner to

t hat whi ch-has been %%segr‘;feq_eq %n ttc.jix% e té’ ah{;%fl nf 400“}%{%

central conputer by Wa I'C smn ne ne
vi ew of the fact th&uﬂﬁh61b6a®an¢nﬂﬂ94niﬁ4c telephone netmnrk is likely to

be reduced aygni ght, sugihd lcdfitidf Frefhditial(idh Y Sxdimplids. 2 Sugma
neter will now be described wth reference to Figure 10. The neter is of

doubl e i nsul ated com&eddAtoPs@ mudtdRle Qfnmdiizr Bhdh W%é‘%mﬁ%ﬁ%’
way of a two core neiriqycald @hébe-1Bvkedits tHedmainss sipily Fasagskridy.ough

a Mt ective fuse 7:ll‘l"xainsd s%’gtlst[t"has been described with reference to one
of four transmitters which all use the same carrier
15 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 unique time
slot, referenced to the zero crossing point in the
20 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
< 25 3. R

' The signal can be sent through the mains wiring
by using any two conductors from the three that may
be available, i.e.-fi) 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 signals were

35 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-



ference suppression filter 72, before feeding t he prinaryﬁéf a mains’
transfornmer 73 and the primary 35 of a 51 kHz tuned transfornmer 74

through a 50 Hz bl ocking capacitor 75. The mains transformer 73 _;
provides the power required by a vaguun1f|uorescent cl ock display, and
driver €lectronics 76. It also prd fdes power to a battery charger 77

whi ch j h d when 5 he
ma: (r:ls rsnjlppﬁgy clﬂsp%?rgs'%ﬂ%ﬁgé% Jﬁl%@e :TJLH rgsnufp alryg Pfcfc")lg ‘%%llf'(r)nnof 22 anbi en"i ©

light | evesuchrperaetangement wowkd ihe rmrremqmleemfanme display 76 in res-
ponse 10 Chpierod ddife AbER 11d il Qiele ﬂz}eeﬁ%bdéoss' ngs of the

mai ns transforner 73 secondary 10 © voltage are sensed in a zero-crossing
detect or SESFARRR: to a conputer system 80 to 15 20 25-30 35 provi de a

ref e3 ence si gnalp_{@jﬁégdgé.odté}@omyplmpm%azqr&é:{mlp,g@,p The si gnal
T P N T S S WO R A e U
Shoul d a EHz I«h&nss sidndk wﬁﬂsemtsupe:timpmdwss:wnm sigral evel in excess
"SI haellrj\(/)\AUtseGQ?%% d@g%(%ler %?%v?t%es %{??Hzg;ga% angl ergérﬁJﬁls céém onal st.at e
changes caﬂ%eﬂ ¥sceirer rputef Weter. supply. The conput er systen180 counts -
the pginber of stQdvattedee ol tiideustivi Hefr Skt Pélevision -
-sets can be moved from point to point by simply
plugging into any mains socket without any modific- .
- ation of the'system;only a two wire sYstem_is used;
- radio frequency interferenced is reduced to a
15 minimﬁm; all transmissions are synchronized to the
mains supply: and-where there is a plurality of
such units 3 in different households, a single
frequency is used for all units, and all uniﬁs are
asynchronous, '

20 o 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 _

_ way of a publlc switched telephone network. 1In o G

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 'apd is connected to a mains supply-by way of a two
core mains cable 70. The mains supply is first
passed through a protective fuse 71 and an inter-
ference suppression filter 72, before feeding the
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-maine.t:aneformer 73



during certain intervals of tinme defined by their relation to the mains 1(9.
zeraq-crossings. - Should the 15 - nunber of state changes in such an

i-nt érval exceed a preset threshold, the 51 kHz signal is deemed to be

present ,on the mains wiring..during that intggval. The battery 78 is :

fl oat-charged fromthe mains, and powers all the electronic circuits apart

from 20 the di ri ectronj cs 76. 1t is.protected against

acci-dent al short.%:fﬂﬁﬁg%%faé&%ﬂ?&quﬁfee Yo CATHH %t]éﬂ%?rsé:c?&tded

i nformation, keeprlockldiipkate Jnd shorexf eliewsrantitcac!yéand Idetedalo i t sel f .

fromthe tel ephongrdéifefipduier AP A E};aeé:ic ' chaﬁde@%ﬁ%i@#ﬁ%rincca-l I's from
W .

the central conmputer when so attache thout nai'ns power. The conputer
system 80 is nor 1y RAERIY of8  invferfully whiargesimendiitd asbadvetn to
conserve thge bat teHey maeigasupplof Visd Prui .0l IpAd dlldys @ 181813 i¥s,83; a
power {39 control, latch 84:_ a secqnds t(rzrgun%ifﬂg | at.ch 85; and a CMOS
menor y=86 are, hovkvEie {ﬂﬂ%rcgd 3R aientheds &Y Qs EPREHSHGT 83 set's
both | atches 84, B5 atamies sdoorbtilitiemed ofanthe dippleay J6 dierese
frequency to cl ock.th . SY, 8Q. ..Th r. 35 cqntrol latch
84 is also set mﬁé}lﬁ%n%&(%ﬁ%ssi% g’g{ee%mé)d‘e@% Itqﬁ'\éﬁteﬁ«?ﬁ)’ﬁ&rfe lihﬁe 87.
Wien the power c@ERIVicHQAsINGY ofs the maingoltrags ficamerat’dr seapndargel ay
generator 8fis Wﬁ%mt%m%%_%%ﬂrﬁ RRWMRIRS S ggm i LS
regul ated output. The del ay generator ensures that the conputer system 80
s not rel eased (G IE9hdQ T GARRIYEE SYHEREM Bl Hou—5———STabiHge

t hey. have been switched on. The conputer system 80 resets the po
coakrol latch 84 when the conputer system 80 requires to turn its

The seconds counting latch 85 is reset by the conputer system 80 whenever
it is found to 10 - be set and the internal conputer tine iy advanced

15

fter
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_ by one second Should t he conputer progran1fall due to so ransi ent

el ectrical disturbance, the seconds counting latch 85 will "o | onger be
reset regularly. This condition is dejgicted by an auto-restart time 102 ~
and the 15 conput er systemis pomered off and restarted in the. normal

manner, thus saving the battery from damage due to deep discharge ‘and

al | owi ng t heprevédet a refemenices signad| rejetad e tHe n@N@S nenory 86 -
retains stor [ ower is renoved 20 fromthe conputer
system A la RPTB g?E QSSQQQEFEG nmeter is operated by a pair of power
drivers 91 feed|NgesépanaﬂewbéﬁmsPﬁﬁsﬁﬁethmqaﬂhgﬁhe'ﬂwesé“ﬁomer drivers 91

are driven d't[:ﬁ@ﬁ' ¥rR¥sERemeemyt 85 et @8 &0 conlpfaxtal’teozd‘%hac&h 25 - driver _
is monentarily activated, the telep hone instrument 92 is_connected to the

tel-ephdne i Hé‘SS?rBy"thé*l éf‘@h%w& &F ¥8igh qlrekidfHoidedy st em

operates in thecagtngk.naghenld fa Biie kit sGlyrdl ¥ predanedmrily :
activated the telephone instru i's _discon cted fr t he Ilne*67

its input is theoPRIDS, ¥AFADS Egeaalﬁgﬁ.r%qlﬁfﬁﬁiﬁa HaREEY 8% onnect ed
across the | mNepeaWeo peag,cummemuuxﬁqmwanrputntGQQiesﬂaaphnhe line 87 in

- this-conditi q,.t ge_ %mgteﬁal i%rom t%%IJ %uq: dEt 59{31 | nf In@t 35

al ready power.ed, a Si L rlng t he .
conputBr sysﬁ@@ﬂB@CFhauomﬁdg5§mﬁQNQhaQ§q§%9§Hﬁed b¥rﬂpk§ﬁrqnn does not -
pass throughsyemainkels WHPutdE: Akddw dFldodipes not ring. The

conput er system 80 vallda es the resence oflw:&icurrent for 800nms and

then turns ofbg pembergofy state hagessif £he Bvder q%l%% This 5 ...
relay 94 di S(a@rtﬁea@t elrita ifn rigaﬁi&tmwroﬁ&ﬂ‘nre)raéfrmécrlbzpwaﬁ i ne 87 and v

connects a I|n |d|%§ inductar. _and an a.c._ .cou 1glnal transforner 95
to the line. it TP SR o e AN ‘ph
5 - 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 float-charged from the mains,
_ana powers all the electronic circuits apart from

20 the display and driver electronics 76. It is
protected against accidental shortécircuiting 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

25 times and answer calls from the central computer D
when so attached without mains power. The computer
system 80 is normally switched off, when the mains
supply is absent, to conserve the battery charge.
A crystal cohtrolled pulse generator 83; a power

30 control latch 84; a seconds counting.latch'SS; and
a CMOS memory 86 are, however, powered'at all times.

The pulse generator 83 sets both latches 84,

85 at one second intervals and supplies a reference
frequency to clock the cdmputer_systemeso. 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



l'ine are coupled through the signal' transformer 95 10 to an active Ilneqé
hybri d 96 which anplifies the received signal and separates it fromthe
transmitted signal. The anplified signal |s'passed through a receive _
filter 97 whi.ch renoves out s of band |nter- Y& ence and is then squared up

by a I|n1t|ng 15

lifier e, ystem 80 then direct
denodul at es t he res&%P) Qﬁﬂﬁﬁﬂ °’&H} éi?i Itvﬁlﬁﬂmng?¥aﬁ§ﬁ¥FFed
to the tel ephone Ilmw|nsgpnuﬁzﬁdxfﬂgmtﬂts(xngnl&XeéysmEpuBO athe delagnce
of timer output pul t 0gnOf _t he '
out goi ng si gnal . %ge?(ae%%trrer {u&i%o@q.l ses lfe %ﬁ{% %?é%?(c)u%% 99 and -
the resultant outpquQ;ﬁ&iﬁaSﬁdiunQﬂ%pthﬁtC#I¢Q¥$S]hﬂNekhe@ghlm9va9|able
evel generatgr 10%.q B U WA UHSMIAVE Mhen 4105 QRO of] 2Pre  the

| evel generator 101 to conpensate for the var-. 1ation 1n gain of
transig t filter 100 GSRRREET £YERET 180 m%ﬁd?%sz?wmﬂetéﬁh latch

transntt carrier freueiHen tHd%&dn tsyféﬂér@redOPeQMPPéQSEGSt&Pﬁ .
harmonics in the |evel enerator 101 outp 30 filter output 100 is

fed through a 600 ohrhsfdtfciRf ﬁ*u;?ﬂ%u%ﬁQan§1qqﬂﬁ%&ﬂgvbaFFhe Pybi Besttio

the signal transformy e Wimdhteudestdr §0 amé@é?ph@nfslfeenahol n a
systemfor nonitoring the view ng habits 35 of a pluralj

househol ds, @8ch of RS9 AR BT ak ‘?m‘bﬁ?’édtW?h1§uEa"%“ﬁ%?er
The systemis such thiatorh sedasrid N0 S atee | ¢ @iereﬁﬁbgflﬂﬂsﬁall - 18-

o s s SR S i e TR
chief of which is bys exfrridd i ceumining iYatchpeds adilh Ho longér harfgseart of
the morning. The tGLERRANShie cordition is detectsd by an atc-restart time 202 and the
15 computer system is powered off and restarted in the
" normal manner, -thus saving the battery from damage
due to deep discharge and allowing thé meter to
resume its normal operation. The CMOS memory 86
‘retains stored information when pover is removed
20 ~ from the computer system. . - '
A latching relay 90 in the meter is operated
by a pair of power drivers 91 feeding separate coils
in the relay 90. These power drivers 91 are driven
| directly by the'compuier system 80. If the detach
25 driver is momentarily activated, the telephone
" instrument 92 is connected to the telephone line
87 by the latching relay 90 and the telephone system
operates in the normal manner. If the attach driver
is momentarily'activated the-teiephone instrument
30 is disconnected from the line 87, its input is
o short-circuited and a meter ring detector 93 is
connected across .the line. When ring current is
present on the teléphone line 87 in this condition,
the computer system 80 is powered up, if it is not -
35 - already powered, 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



intervals in this part of the nmorning, in which the neter iHstconnected to,
the tele- phone line. In addition, once a neter has been 10 - successfully
i'nterrogated it detaches itself freuvthe t el ephone.line for the rest of the
night. For those househol ds mho are accorded sone degree of priority this -

w | | typlcal eﬁgfan that the QF g 1 qﬁe h%rr 1 | ephone for only
t be % %g

a few 15 N4 *Soeone & tenp a househol d
whilst its nmeter The csmm:autgd S}(Sttehle ale|vallicdes ds e wmresemas will answer

the call wde .4 £0 ﬂ H ftc‘}lnebdd?ns 'H}'t&f’ctrfeﬁ halrddhor @ gRiine call has

been 20 answere machi ne. -When the call-1s ternm nated, or after
about 25 sE&IGMEL Q%e‘:‘-?rétié?r%q |a de‘t’!ﬁ:t?qlt%eelrfelfaryor%"t ‘he BeiSephone 1 i ne

ﬁntl l5 ht |h§ rt@qtaﬁhada;] dlgsﬁoriné&@&ie hﬂifr%q'l aeeevtﬁ:zatstaerﬂxtom sh@de to call the
ouseho wi .t hi-n ha an ur t he first ,ca the call will he;
routed to 3R} SRIhIES riﬂfﬁrﬁoqq?‘ttr‘?e %c}r’rﬂﬂ 9 Shoul d- a menbeT. of

a househol d ndwdtdm arek earana oeit goup) ehldigns]ll sttrartsfamte;r 9% connected to

t he tel eph u#]pi E&E{H}E cord from
t he wal | s%c?(etthgel&%]/egr P;t?é h%‘#’%qg%s%st%r# 3rfotmrgéoftoer e automatic
handover tdire aze egupled rehrougntthhaignal Hamnsformer #5%56ed to make anp

out goigng cald .arf\tife i TS rifaééﬁemaaﬁh t%pﬂﬁt@smﬂre 35  ‘that the

t el ephone calls are originate the centreg er syste

addi ti ont he‘-’%ﬁ"#’g‘f%t’f’cﬁf‘%’f %%ﬂl Q%‘Fﬂ‘r%t’rl 1t (L IRR cteFﬂ sfﬂ' trcecﬁé)uter rather
-19- than tdwgnel £ sTieé | ampl ihbed ysignal cns)rngssaad; tatdwgasa qui ckl y as .
possi bl e. l\{‘berge{r‘t,eete 1687 éj'? v!rﬂ]{&troeq'noves out-of band 1nter-

ference and is then squared up by a 11m1t1ng

i nstrument of each househol d operates normal |y outside of-hg#t-hour

15  amplifier 98. The computer system 80 then dlrectly
demodulates the resultant signal. o '
| The modulated 51gna1 which is transmitted to
the telephone line is generated by the computer system
80 as a sequence of timer output pulses
20 _correspondlng to the zero-crossings of the outgoing
signal. Thesé 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 )
25 the level generator 101 to compensate for the var- o jri;
- iation in gain of the transmit filter 100 between o
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. o ' f
- In a system for monztorlng 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 llne'of-each house-



ated per central telephone line and the time that each nmeter spends on the #?
t el ephone |ine i $'mi ni i sed. 5. - There is a "holiday" button on the:
[ear of each neter. |In essence this button is used to indicate to the data
col 'ecth on systemthat a potential viewer is away on holiday. This is
acconpl i shed by the viewer pressing .the "holiday" button before departing

10 °~ on holiday. A display of AM 0:00 irﬂ%&fates that the button has ben
sensed by the net diold lis tised lwprrhé | oystdie wirthuthwidilgnidi@andly t he

central conputer t . "hald day), status iSidirue.. Wen . the viewer .returns
fromholiday, in r&;lg}%lonn{s]sceﬁjtnyhtihsés "sshéltsjdni_sngenc?no%é’tt e%e\}itss\l,%r?lseﬁ he

met er di splays tireetvicee Rrimlisraeiorewed by |devegadr meams,heheent r al

computer ‘that “holdmiass of itiseh 5 d By opeift s 'dRily Srlesiclliagd a0l | ect

audi ence data fromthe renote neters. t conprises a cent mast er -
conputer. (Wit h a siBhARHLY Raeich dhe firmingt: B dfligphone and
optioral |y one or IWsterineite SOMNBUBILHoWSEHEIE Shera tielte ndrs{aarn wonput er via

private lines. Meters in households are interr- ogated (polled) qver the
public switched tTEpHS %ﬁ\aﬂ%&% dnterak b s PaRh et 8d t he
sl ave conputers. THmernioey rial vdoighittehe inse e niesC toevhried teey ercalt h20 & s+
nodem di al |l er pair ' r | 14k er 0 ' PEEQ jaller
pairs for conmmuni cﬁh%‘gé lnﬁ;aie'l oﬁfq{w%%ﬁﬁc\%’s,@ac%i%sg"é}%ﬁe oeryﬂg(fa a and =
program st ordye, Suegrssfiylly finternegaked st detarhes itseldhdfrpm with an

| BM system a prin{d @ibphore Uaindli ¥ ahdNidsCYBUHR nlilhts] A r -
conputers are connected to several 300 baud nodenjdialler ‘pairs 35 for
ngLer polling and ‘?Lsﬁ)d“ﬂ%ﬁ?s’ WY rAXS ARFRr I8 SWE Badraeneicent r al

conputer. Pol | i ngricrity -t#ks will typically mean that they lose
‘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 continuocus
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
household, within half an hour of the first call,
" ' 25 the call will be routed to the telephone instrument
' | in the normal manner. _ |

Should a member of a household:wish to make
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. ' o |
' Another important feature of the system is _
35  that the telephone calls are originated by the central
computer system. 1In addition,the origination of
calls centrally from the central computer rather



initiated by command to the central conputer. Additional co nds may be

i ssued to obtain reports fromthe systemand to produce dat q tapes. A =
directory containing information on the neters to 5 be polled is passed .,
Bef ore each run froman IBM RTM  conputer to the central conputer.. After
overni ght data collection, data-gspes are produced on command, as well as

an updat ed dlrectory Eg T?ese tages are returned. to the | BM conputer
for processtR@R P MEERYFi AL ORELFRE GFBTTEPHEC PRRIERRE SR EBnput er
al l ocating m@r@ui@khydasepessibgedaMarérm@téhs eéﬁvaecbﬂpefebg- The sl ave

conmput ers e d ctio d remain’in
cogPact mnt%g?%egcen? fré? t? gg}P%E gﬁgdﬁf e Elgg‘?lon-has ceased.
The tine avaa¢hbm%téorsp©nﬁ$ngn|thdlVebeghemeolenghlshmiﬁAMDaedt|ne slots
as mentioned abovenerdbigrs aﬁswaa{%deﬁute«sa wotﬁé apegs o . oflesignated even

- and odd. Even neters are_connected 10 the telephone [1Lne during even tlne
20 sIotSeacbxﬁﬁﬁ%¥ersI%r%5§?ﬁF?aPP§SCB%ﬁ6%?eHSd%F?ﬁgthHn@%ﬁétglots

Once a net efo helhe h@Sta SE6TLEEEUbhYsPOteRTthat a\ﬂpbtéﬂtléﬂcﬁﬂéﬁél— itself to
t he tel ephone line dur gf%he reggtnder of the, ni dat a i nt er change

over tel ephbfie®¥#he?Pi ¥ ch k§d152%°°°m9%bﬁg%$ B¥S Bfe detected,

recovery. preoiewer esressing that“ho&xdeYécbeﬂtomrbeﬁorendepantnng resulfs lh

attemys toogopeecaly. reATA0SH Lyt BR alg 24P h@NcaTbESARP! i €S to

transnlsS|ons t he ¢cen nguter aves and between the
met er and 3the buhtorechasabenrsenged bynphecretepat alBokhésti on by the

central CO”@H&&itiénstﬁéeﬂetéﬂﬁdiﬁle£¥p89tdtéctﬁ@dcé§9?a1 Dat a coIIected by:-.
a slave froma neter js the slave until that = o/

nmeter is d|§€BﬂHE€Feﬁh?Fo§P?kég?¥ ﬁﬁ%ﬁ%sl%ﬁegr?ﬁe 3ghen ghes s then |
transn1ttedviewéherGEﬁfnstzompthida@erenlfesppﬁsared hbsdi sc and t ape.

15 tuning on the television set, the meter displays time in the
' normal manner and w111 report to the central compater
that “holzday ~status is false..
| " The system is des1gned to collect audlence
data from the remote meters. It compr1ses a central
20 master computer (w1th a standby), assoc1ated
communlcatlons equlpment and optionally one or more
slave computers connected to the master computer
via prlvatefllnes. _Meters_ln households are 1nterr-
ogated (polled}_over.the public switched telephone _ -
25 network from the central computer and the;slave _ - ;)"
computers. | ' | -
The central computer is connected to several
300 baud modem/dlaller pairs for meter polllng,
_ several 1200 baud modem/dialler pairs for communic-
30 atlon w1th slaves, a disc drlve for data and program
storage, a tape drlve for data backup and data.
',1nterchange w1th an IBM system, a prlnter and a _
visual display unit console. The slave computers
are connected to several 300 baud modem/dialler pairs
35 for meter polllng and a 1200 baud modem for commun-
ication w;th_tbe_central computer.._ Polling is



-21- Instead of having a storage systemwhich is interrogated by way of a 6‘0
tel ephone line, it~is possible to store the data received fromthe trans-

i s$ion means in. a renovabl e semi conductor data 5 nodul e. Such a .
system then conprises a base station corrput_e% system conplete with nodul e
reader, a nunber of neters and a | arger nunb? of renovabl e data nodul es

whi ch circul ate between the base station 10 conputer and the neters.

The data nodul es cHrifiatesd PniePmeandnterhe terntiale camputerio the neters.

and return tine stRIPLEionEW FGmsd RdE R Sbe HEsUEH WS JAAAE] dSpdit s
intelligent subsys{/’gr%%ch interfaces, t dé:\ta npdul es to the base 15

e :
station conputer s S TN ANG RPN ARK HARKE | idk. The
nmodul e reader prowiiesctdrey neamsa {0indg hinborra sidd id T MERIrswss emto

' f t ti [ ta
Toaul se AL The. s e TR E BEkE S MRl o e SHAPGun 1 o i Tl (BT o
dat a ul e and a sompkttey rtid cthe ofentrapk mme? t ﬂétqze[mle(:mmjhﬁ het |
' ‘ - nt e
oper ati onal stat usdé){até@lwgn' aate & %ﬁcﬁyebn%c?; @%“E“@{d

circuit - board containing a random access_[enory, r dck, a
backup battery and®$ 2%\ 2aRHiRdR ted A Rryvtanen hesed tanes from

t he random access sEdnfer witited hgo cené é{]rf@igtbrtd@ésegiqﬁ{ri ca:c
ane foam

bl asti s hotlfng WITH 1 SRS Fertpiast: cHh SATETo ARG r om
recesses on opposiakElacalkisngfwdte todnd hersiving daaj‘aerfﬁiotng t?m Fi gures 11,
12 500 15, 11 SRl A TS Jifhd e N et oo
respectively. Refa¥ che berginning 1af gdata esoklecticdmiasd giemaiin ioar d.
Slots are contact with the central comptuer until data coll-
' 15 ection has ceased. The time available for polling
is'divided into eight half-hour time slots
as mentioned above. Meters are divided into two
classes, designated even and odd. Even meters are
connected to the telephone line during even time
20 = slots. 0dd meters are Similarly connected dufing
odd time slots. Once a meter has been successfully
polled, it will not reconnect itself to the telephone
line during the remainder of the night;' All data
‘interchange over telephbne'lines is error cheCked. _
st 25  When errors are detected, recovery procedures ensure
| that any detected cofrupt information results in
attempts to correctly retransmit that information.
- This applies 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 immediately on disc
and tape. Data collected by a slave from a meter
is retained in the memory of the slave until that
meter is disconneétéd from the telephone line. The
35  data is then transmitted to the central computer
where it is stored on disc and tape.



provided in.the rear panels of the meters and in ~ -22: the front panel of
the nodul e reader, through which a nodul e can be inserted. yyThese slots are
only able to accept the snallest faces of the nodule altho they may do -

' ~so in four different orientat- 5 ions. The electrical contacts 112,

113 to the nodule are pI aced in the.zqe.n'tre of the m ddl e sized faces of the

nodul e. This rrechanl rrangement t her h t.he pol ari ty I nsensitive
nature of the %arﬁfarrfaé’ 9 & I%\ﬁst %r?e q’hrf‘(,st i on equival ently

10 W t hltriteenrmyalted Ita,erwaad ofntao e 1 epitoare dn.re rruchjlzfs reader in all of

its four Ikl or+| erg@& T ];&91 qq.%alr dJomthat of a -
rect angul a%%%aslria IeI epi pe rﬁf% é%% Iovlgﬁ ﬁgé%?s ITS 1'Ilsane corners and
edges are Fagsden meansiin s% TREANAD LS Senmﬂﬂwﬁqrar%t Secondl'y, the

| ar ggst faggydfe.the nodul e are tapered to facilitate the insertion of the
nmodule into the nmodule receptacle of either a _neter or a nodul e reader.

Finally, in thS4Ehtr &YSHeR HDeR FAPLISAS & Rase (A e rounded
channel's 2@ompukletk sy&dmmummmmhmdaﬂé addd@ed Argaenimdeaxces of the

nodul et he ¢ ta ts 112 [ ot rudi fr t he syr.fac of these channel s.
Ref er ence rﬂ%r:ﬂe‘;qefslféi%& %q%aﬂ"}“ﬁ% a?%nreﬁf’e#?}ueui%raecept acle within a .
meter or armethlles Ahich rceamanmaemm ritem|basmtstAatien h a nmodule by . -
nmeans cof t d,'q,fli .{%e t he rounded
ch'anﬁé)l \nw%"ﬁ’q'{ﬂsél}gegan%1 %c%e an gfeart\clée)qé%ﬁhsﬁjeé%e dule into the
recep- tacl‘celmeh informatdion eﬂf?ﬁl#h?mﬁ#% sFation |’-'r%é?}'ﬁ gt This
provides a ffiddtiid eﬁn\é\%ﬂamée& mrﬁ: im@a\eéhwlly inserted. This

inward force al so sery to retain the no in the receé)tacle shoul d a W

meter be rmoved T4 fog AP AR mteﬂllgent subsyste

which interfaces the data modules to the base
15 station computer system by means of a serial
communications link. The medule'reader ptovides_
the means for tﬁe base station computer system to
read the contents of the data module and to correct
the time in the data modules. At the same time,
20 checks are made on the operation of the data module
' and a. v1sua1 indication is prov1ded to the operator
of the operational status of the module.
-~The data module consists of a prlnted circuit
board containing a random access memory, a calendar . _
25 clock, a backup battery and a means by which data -\
may be written to and readefrom the random access
memory and the calendar clock through two electrical
contacts. The whole circuit board is encapsulated
in a polyurethane foam plastlcs housing with' two
30  electrical contacts protrudlng ‘from recesses on.
opposite sides of. the module housing.
—Referring to Flgures 11, 12 and 13, the- shape
of the data module 110 is roughly ‘that of a
'_rectangular parallelepiped with sides of about l4mm,
35 70mm and 108mm-re$pective1y.! Reference numeral
‘111 denotes the printed circuit board. ' Slots are
provided in the rear panels of the meters and in



?@ferning to Figure 14, a data nodul e communic- 35 ates wth a neter
over. a-two wre interface 117. The neter generates a pul se w dth nodul at ed

-~

32skHz pulse train. The |eading edge of each pulse serves -23- to clock .

data in the nodule and to |atch received data fromthe nodule. 'In the
qui escent state,the neter generates a Ji?bduty cycle pulse train on the
interface 117. 5 This pulse traimis rectified by a bridge .

rectifier 118 i nhehd napdulpangid offedheo medudisergpderor &)oovghpavwhich 119. The .

energy storage GapRfdi@ d%fﬁf\@fes 1@15‘é¥ttéﬁle %@%L«.-ag%tygr\éh' eRifeeds power
‘'to the logic.circguits |n modul e. battery 121 provi des power to

a random accessar?élrﬁ)tf eczﬁ“l%?&&rstclféﬁgslﬁ tl"@ ﬁ"&rarit & n recorded
data and.tine i raﬂwhmtgmrthdyematymdrmww ifpure @R f€e rienemorientater . The

battery 121 is trjckle.charged. fr.om.the l.ta ul_at or when
Che rodul & i 5°i ASERved Tk G LSRR iR Shees SHaueh LapeR She PR28)Ser
swi t Ok 124 di r eaire plhesed rdamthee ceoltirag ofr ahel aiddle26izedt Iﬁaceandom

access menory 1% il Wi endd; & hihalAtaaal Wigekadis Chbeubks are

power ed. 20 e i's not insta

nmodul e reader, Mié‘-%ﬁ'&ﬁgp"é‘tae‘-’rlafgb ingengitdvel mtugediofchhegB@dsde the | ogic

circuits are rKnld%EMﬁﬁﬂé, adiwd hebdad 20 Q%E%Eh@ﬂ eQuivalenely or
when mains power i agﬁ i ed. 1.0 a neter,. the ener stora capaci t or

119 begi n% o chgr sexFed, inke Pog%ét@FreﬁlﬁsmP ffe nodul e.
A vol t age det ectravadext rim)aﬂnero@ms;sl%dtolpisshbael @guenctaltdmtss in a

aui eocert st o < nhl ¥ Yl A LAY SRR 26 o RRAR G MO, 1S
within parallelepiped in the following ways. Flrst, the
corners and edges are rounded to minimise damage
15 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. Plnally, in the centres
of the middle sized faces there are rounded channels
20 114, 115 running perpendicular to the largest faces
' of the médule,the contacts 112, 113 protruding from
the surfaces of these channels. Reference numerals
116 denote location pads. '
The module receptacle within a neter or a module
A 25 reader makes electrical contact with a module by
' means of two spring loaded contacts. These contacts
‘bear on the rounded channels in the sides of the
module and serve to pull the module into the recep-
tacle in the final few millimetres of its insertion.
30 This prdvides a positive féeling that é_module has
been fully inserted. This inward force also serves
to retain the module in the receptécle should ‘a
' -meter be moved with a module in place.
Referring to Figure 14, a data module cormunic-
35  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 pPulse serves

-*



t he nodul e can be guaranteed. A second upper half bridge 13& feeds the :
27 which

pul ses on the interface 117 to a clock recovery conparator .
separates the input pulses fromthe steady 35 ~ voltage |evel on the - 4.
Tnterface 117. The clock recovery conparator 127 triggers a data.recovery
monost abl e 128 and -a tinmeout nonas3-able 129. It also clocks a command

shift reglster 130, a | | ster. and a read data
shift regi & & r1 f%zda%? 1(5’a$t5’dertem2°o€/ugrey af’f’onos{’t Laibathgfff%és 3%1 out put pul se _
wi dt h of  daeoxinoat dlhe ormsivile £ din tthe iqyesquritse statieqdbheAt the trailing

edge of the+d3 dcheratd LEPVEIH% rgqmstégk% éﬁﬁs@'&%’ Glata recovery
| at ch. 133 sanplg% eﬁg'out ut of the “cl covery cgﬁbarator 127. The

met er and Hhfe ind@AfeGetder send commands and data to the renovable nodul e
by pul se-wi dthﬂrﬁs puldl |t it i&&émlwlaﬁdwﬂa e Each period of

30.5ps wi || eferred to ags a bit, cell the start of each bit cell
consi dered'etcd: d&Thd 1% 4 rfg‘ d'b%é"b]f 3 Vgﬁd]tt%tﬂ%eeqer%ﬁ% The qui esce’?ﬂ’ :
state of @t2h%gdutcapamitopidse, The. ersquy stordde adgacitown nal |ength

of 7.6ps, ‘M\Jérsbea rveg]ﬁ{J%{i !teg‘%&;az@%lz QH ceﬁb\g %gﬂ?ﬁecgcl e pulse, i.e. a.

pul se wi t B4 ASmihal referr O as a one bit. In
addi ti on, tan tihe dragist |Qirrqlb11t$1e11pml's% !!Q@-ﬂr?- i Pebattgny 21 in which ho,

. Pul 9§ 20 prdvi UL Ier Wd la Q‘f‘ar{d‘&@réé‘éeéé%i‘ein@r | 553 Nghg! ock pulse. A
wite connand to the data dule consjsts, of a start‘ﬂgne) bjt, a zero bit,

14 bits of® Wakendakekeck 81%31 QM ntain Hecorded anf cl ock pul se.

The pul se-tiint iRkt fish Gitien stheaddsleSis rempeadrffbhy the data -
recovery I%}ch %?3 The out put of the data recovery latch 133 is shlfted \u/
into the A€

The battery 121 1s trickle charged from the

15 voltage regulator 120 when the module is inserted
1nto a meter with mains power. applled. A power switch
124 dzrects power from the voltage regulator 120
to the_randpm access memory 122 and the calendar
ciock 123 when the logic_circuits are powered.
20 . When the module is not installed in a meter
or a module reader, the energy storage capacitor
119 is discharged and theilogic_Circuits are not
powered. When the module is installed in a meter,
or when mains power is.applied_to a meter, the energy
25 stotage capacitor 119 begins to charge and power . _ _ _i_;
is fed to the logic circuits in the module. A voltage
detector w1th hysteresis 125 holds the loglc c1rcu1ts
in a qulescent state until the voltage on the energy
storage capac1tor 119 has risen to a. level at which
30 the correct operat1on of all the c1rcu1ts thhln
the module can be guaranteed. .
A second upper half bridge 126 feeds the pulses
on the interface 117 to a clock recovery comparator
127 which separates the input pulses from the steady
35 voltage levei on the interface 117. The clock recovery
comparator 127 triggers a datazrecovery monostable
128 and a  timeout monostable 129. 1t also clocks
' a. command shl‘t register 130, a write data shift



command shi ft regi ster 130 and the wite data shfft'register 131 on the b?
| eadi-ng edge of each input pulse. Wen the start bit reaches the 24th stage
of d+he 30 command shift register 130, command decode | ogi ¢ 134 enabl es
‘the data output of the wite data shift register 131 and clocks the wite
data into the read data.shift register 1324and into either a location in

t he random access _ne r.a_reg- .3 I St I n_the cal epdar cl ock

- 123 dependi ng upﬁﬁgﬁggeék&$§ SBSrESEQaingﬁa §§ﬁgttfﬁﬁfﬁEeF|Fg *8 stages of
t he command shift reghetdat&B@eaoeergsmbnostabBé lzbehastautoutotbe read
data shift regis 3 t Ia [ 1 h

i nterface 117whe G&ﬁé %ﬁggﬂ bt 8@r8§5@§2%%§ Bﬁﬁ §§1¥Qég Ehg ?Egﬁnndule
readers feed thePPhﬁérP8€é°§17 ﬁFtﬁha trailipg| edge epHwthet@datathat of the .

i nput pul sg whenréeevéBQUhoaagasbné abseahlseThla asksagscb§e§§d froma
hi-gh :i'npedance s u oad| cause ule current sink is

rce an
det ecked by a.vo ?&55 gagpéﬁgP Fs E °“tPUtTﬁ£ Fpﬁegg?chnﬁﬁg?XﬁFg 129 has
an out put pul se ebmpapaewsrmdaRely one and a half times the input pul se
period. In the quiesggnt e 59 cle iQput _an rin he 24 bits
of the command trans?g P§£§&n39§ #%% @XF ¥Feff?§§5r§ﬁngu?$ gﬁ%ly 15
- frequently that andndatr tiontheowemovhbhevmpduile bpepulseewddthafter the 24_,
bits of coghand hgue)BegAq! tARSiApLEd psga%@a% tN2aBhSpkRgod! ek pul se

and in so ng resets t register one shoul d be
shifted into the39s5Pus2pill §?a§§fSFr?ﬁet90ﬁﬁaﬁdbéﬁlF?lleyiEPthQSO st ages

9 to 24 of the SBEE&tFGGI§EQh BEQ £eset cbAsgderdaagai pet thal seadenyand

dgﬁpdlng ' d”r'ﬁge o%ﬁthe 1n u?sglgg§1RU|Sshgsqagggcegt 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 present, 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 butput_
' of the data recovery latch 133 is shifted into the
. command shift registér 130 and the write data shift
register 131 on the leading edge of each input pulse.
When the start_biﬁ 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 clbck 123 depending upon the
| write address. At the same time,the first 8 stages
of the command shift register 130 are reset.



for instance because of sone intermttent electrical 25 ont act ;

~ occasi oned by the renoval of the nodule froma neter whils he record.is
bei ng updated, the wite operation is aborted and no data is inadv- -
ertently corrupted.in the nodule. Simlarly, protection is provided agai nst
pul se renoval during 30 a read-eédmmand. Follomdng a wwite command with

i ts associ at ed fH& ot AGK ,p,yésleeaél@%s NE£¢ Pl 3 S shift data

through the read data shift register I S data” nodu ates the current

sink 135, &RALEPLS a C‘F’é’E%ﬁ‘ﬁss’t%kt%%S n‘é’ﬁbﬁ’ okoadsithe r inteFfaceecord of

- what was V\nmxeén tthd EnpPtiupel sé\ I $a8bSOTRNITHS xﬁéleeﬂatandmdul e gonsn sts
rea

of tart foll
gdd?ezsar g’?‘%‘g‘% ol(é)?a ?ﬁ%eP%%‘g %rl]?e‘}%gﬁﬁic? i?‘n'ﬁt%u? the read data.
“When 8 he stmltage Y@eeheshahet B4t hoft the bhipttepebseawbleshi ft regi ster

130, the c rég:foégﬁ%nygy LOGhE. 13'fhf£‘a\%f-§a§|ﬁtf‘s5 fromeither. -a
nor

| ocati on | From a regi ster e cal endar _cl ock 123
dependi ng u%@@mt¢mh¥ﬁkuﬂmﬁﬁﬁ%%%e TPuECea2rd the oleRrdingt eaesedread data

ShITL regl bpreddmmah s Neufient 318k a0gsaeferhescopmadusfitige egi ster are

. reset. The missing clock pulse of the read command causes the tinmeout
nonost abl e 998PR¥FAYCet  t he command shift register 130. Successi ve input,

plﬁl segp shi ft daﬁniggimhttmonbeadbﬂatmshhés iﬁgbﬁtpﬁtlﬁﬁls\hl Chf m)dullit7es
t he current n an nst interface
A zero at 9 app{%@lmﬁ?ﬁﬁf é?é %gé % ggggtggéﬁ e%?é?gr 132 causes the

current singulsé periodn ohnahhesqulasceatestahe.Ib&ﬂidgtnn the interface -,
117. A one €§i%§ ngngf ﬁ&eﬁﬂedﬁﬁab§gefofr@ﬂéscgmm§§3 causes the _\u{

EY

current sin to turn of
transfer this monostable is retriggered suff1c1ent1y
i5 frequently that 1; never timles 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 shohld be shifted into the 25th
20 stage of the command shift register 130, stages
9 to 24 of the shift register are reset to guard
agalnst false command decoding.
If during a write command a clock pulse is removed,
for instance because of some lntermlttent electrical
25 . contact occasioned by the removal of the module -
from a meter whilst the record is being updated,
the write operation is aborted and no data is inadv-
ertently cofrupted in the module. Similarly,
protectlon 1s provided agalnst pulse removal durlng
30 a read command. _ : _ ,
Following a write command with its assoczated
missing clock pulse,,succe551ve_1nput.pulses shift
data through'the read data shift register 132.
This data modulates tﬁelcurrent 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, i4 bits



20 ©on the interface 117 is renoved. The current sink 135 is turned off'gé
duri ng - nput pul ses'to reduce power dissipation. The serial input to the
read data shift register 132 is strapped to Zero so that in the qui escent

25 state,, 25%duty cycle at the interface 117, the current sink 135 is
turned on after each i-nput pulse. This Iqaglng of the interface 117 in the
qui.escent condition is used to detect the“presence of the nodule in a net er
or a nodul e read®f. re@d addresg,cp Rissingscdpchoppl £ei avd| Bt egro

construction andb1&%berbhﬁfEOOEtguhé iéad!aaeannewheﬂ tRedstBiES supply by
way of a two corgﬁnalns ' -

|y f d
through a prot ective TF3§ ef3$h§ §4§H 8?%g?eﬁggpgﬁﬁbgggg%Eﬁfgﬁffgr
%?8, k_bef ore feediragidtes m.nﬂ'ne/cahmcnaeomde riemang -106 O M348 éfr&&legutﬁhrough a
ocki ng capacit n -
7 The nlins ¢ FEatfathe ablodich By Ehhetdil 1NES LA BOTRO
fluoreécent cl ockheicaipadar gbock 123 &B?%nqw@wmstl}ﬁomd egdress. v SThis
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chpeuit 149.
_ modulates the current 51nk 135 and so transmits

~ -data back across the interface 117. 2a 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
-6utput 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 durlng input pulses to reduce
power dissipation. '

The serial input to the read data shift register
132 is strapped to zero so that in the quiescent
o 25 state, 25% duty cycle at the interface 117, the _
" ~ current sink 135 is turned on after each input pulse.
This loading of the interface 117 in the guiescent
condition is used to detect the presence of the
‘module in a meter or a module reader.

30 " Bach meter is of double insulated-construction'
and, referring to Figure 15, is connected to a mains
supply by way of a two core mains cable 136. The
mains supply is first passed through a protective -
fuse 137 and an interference suppression filter

35 138, before feeding the pfimary 6£ a mains trans-

~ former 139 and through a bloekihg'capacitor 140
.. the primary of a 51 kHz tuned transformer 141.



on the mains wiring at a level in excess of about 60 mV p to peak, the
di vider 149 output toggles at 51 kHz. Oherw se, the dlvgg' output is
static 20 apart from occasi onal state changes caused by noise on the = v
mai ns supply. The conputer system 147 counts the nunber of state changes of
-the divider output during certain iagesvals of tine -defined by their

relation to_the nains,zero:cros f state

changes .in gﬁ%kﬁ%hn?n?%?@%foﬁﬂﬁﬁeggg B?%gége?hﬁggh%?ﬁertﬁ% %ﬁriit signal is.

deened to praseacuaem fheorescenti clogkddispbayhdd2intEtval. Wien mai ns
power ‘i s app éSdRh?vi@Ss SGEr 903% v¥?ttf’9§ufﬁtmf‘rﬂ§” 0 holds the

conput er system in a eset condi Tion anti e output of the 5 volt
regul ator la3l¢avobt pearbatetdl44he conputer system 147 generates pul ses

of vagiable duty;eyrhg bYesEPOAiE, 2iRULRE POEMNGECaRCambidRd. The pulse

35 gating.circ 51 turns on a 52 ch applies 12 Vol
pul ses fro %ﬁ@tlgeVBitc?@@ﬁ?ﬁ?ﬁ?rlagg Bafﬁ%snﬁgﬁlgrfﬁfé??ﬁie 117. A ¥
~resistive ¢@fvtHerdispléagetig26inokespbnseheoi chengesecoflthat high -28-

e ao e iR ah o1 POHE 1YL 1 O rhe Aol UERREBHE. of EARATElOr 1o

detects the e’rn ace cause nodul e's current -
sink circuima$ns tragsformaz 6aﬁpaecbnéﬁfvhﬁob§ﬁﬁaratérSQBﬂeﬁs | at ched by.

flip-1hop 1By gn Legolead ﬁgnsdasteatsbe118 4Rt £8@VeH RULSRpuibe Pul se
gating circult I S c divider cirguit_156 runpi ng fromthe

conput er - s§¥§§ﬁPs116 to EFBBkdeTﬂerESﬁﬁﬁPEF §§SP§F1{ﬁ?asﬁﬂchronlses i tsel f
to the d'Vléertﬁerﬁuhhs156ppw9pubrandreeéiﬁgbs the pulse gating circuit 'i;3

151. The pulse‘?gt|n hlch passes through the 51 kHz
turned transformer-141 is fed to a comparator with
15 hysteresis 148, the 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_inte:vals_of_time defined by their.
relation to the mains zero-crossings. Should'the
25 number of étate changes in such an interval exceed NG
a preset threshold, the 51 kHz signai is deemed
to be present on the mains wiring durxng that
1nterva1. _
When mains power is applied to the meter, a.
30 ~voltage comparator 150 holds the computer systen
147 in a reset condition until the output of the
5 volt regulator.143 can be guaranteed; The computer
system 147 generates puises-of variable duty cycle .
by'means of'e_pulse gating circuit 151. The pulse
35 gating_circuit'isi 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



151 generates a 32 kHz pul se-w dth nodul at ed pulse traln which is fed to
the dat-a modul e when it is 15 inserted into the receptacle in the rear
of The neter. The conputer system 147 can generate a pul se duty cycl e of
25% or 75% by nmeans of the_pulse gating circuit 151. In addition it can
suppress the pul se out put altogether to gﬁggrate m ssing clock pul ses. 20
- The conputer system 147 detects the prese or absence of a data nodul e by
detecting the noduﬁpedadanyh ng of the interface 117 when a 25% duty cycle
pul se train is appli f&ueef @&Q&;%ﬂ fi o t;_%rr;%gulo%fl s gabsent, the

conput er system 147 sp a e vacuum fluoregcent cl ock
di spl ay - 142 by né‘eFH%PQ)‘fafﬁﬂrsp"r%/ dntects dhetloading of7 the integdace i s

present, the comfrcaﬁyﬁ@mﬁ%e/aﬁddiﬂtee% tdifr d WO IgTRK %rfd\ﬁjtds WIthl n

t he nodul e, reads ne fromt | e and di spl ay, the

the yasuum3 | uor AR “lzfg‘e JAmRAF @r?p Jts,séed? hcgr

ti meks—rarrped champlfmw-mmmlsstat et tlsed di righ edyed Wfe tame meyzoan;e
received fromt h}‘#% 2? I y. 35 CLAI M5 1. Peopl e nonitoring neans
conprising: a) T unlt havi ng switch means operabl e by people who

are wat ching a -tel eviBherpukse tgatpingicieaitita 15 dise¢laskede hyuber of sai d
peopl e, and transgi¢fdéy é:é@f@%@&&ﬂﬁr}ﬁjﬂéﬁnﬂ&@'&n@ﬁi&@km

radiatior, and b) _a secqnd unit remote fromthe first. unit, for acceptlng

and storing®at a $¥eFkni dthel FIRRRESE FYStam 4% sypchrondsesd teslt by

means of such radigtiloe,dividd® cixeapigl m toutrpﬂm@nm diﬂiﬁtallsortnéeans for
detecting such radi t|on wherein the means S capabfi of

detecting ul trasdht 7&§ﬁ5ﬁ9?ﬂ$%ﬁﬁ?ﬁ5ﬁ* Qﬂ%§ﬁ1gat1ng circu

151 generates a 32 kHz pulse-w1dth modulated pulse
train which is fed to the data module when it is
15 inserted into the receptacle in the rear of the
meter. The computer system 147 can generate a pulse
duty cycle of 25% or 75% by means of the pulse gating
circuit 151. In addition it can suppress the pulse
output altogether to generate missing clock pulses.
20 The computer 5ystem 147 detects the présence
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 1nterface 117 If
_ the module is absent, the computer system 147 dispiays
&w} - 25 OFF on the vacuum fluorescent clock display-142-
by means of display driver electronics 157. 1If
a module 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



.fromthe first

“whi ch. &
" the5di syans n’éfanstMBﬁmhté:m@ tefigli dabva ot way oefi méiddattdsrthat no dat-a:

there being nmeans for selecting transm ssion of data by eifher ultrasonic
radiation or infrared radiation. 15 2. Peopl e noni torkihg neans as -

claimed in claim 1, wherein the second unit incl udes visual—disptaymeans -

for displaying an indication of the data stored in,th
Peopl e nonitoring neans as cl ai Tn claim2, 20 V\,he J:ﬂ IHI!J
I
M

‘nmeans - QuAMMS ses a plurality cf switches each of wh

al | gqcatyed ther H&ESEN iosq}{q.e, the data transmtted
3 féo%eﬁ ni t rrggbres ntin

e . secon g the synbcl relating to a
switch which Hes prehizstudtndd haeingcemit oy mgaPE é’@ﬁﬁPPé-Png"decodl ng

geanis fpxo;sise:adwgaﬁanehdahamjoa de:sabaswg satdt&ymlvzae tdte.al sual. '
I spl ay ns Pe |tor|n sas m2 or 31in
eﬁlge}: d,. t?)l the n.?n%er E' hat ??R hi F{zﬁ at].rn;l% iksy ,_.?Ll

means 1s suchd ent sp ay of “an i mage by

is storgggin the second unit. 5. People nonitoring. neans as cl aH_JEd
in any preceding claimin which the se&ond uni‘t _i.ncludes one or nore-

bi st abi es whi AW act IR B%Fera‘a?sef 5Al; kBer £RZFtaknity; fop

Peopl e gaddptirdan@aseating aidarkd | trsnsnittdd £from30thd filrein: the or

h bi st.ab] D: f Peopl
moans WO Ch WG SPROREny BV INRET P PBP: RBR125ARRrSISRE moans f or -

i NRiGi tsewprid datix iimpeludibng hdetectidn upeanehdort idetecgtdngsisaretset is of f.
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e swt means conpri ses uttons to b ressed by such. .-
peopl e.defgectying ulpgggp@ic rﬁﬁ“&%‘ﬂ% a"ﬁ‘eah%frargﬁb§ }eitdiqy. as "
. there being: means for s_eJ.ectJ.ng transmission of data Ty

either ultrasonic radiation or infrared radiation.

15 2. People monitoring means as claimed in claim 1,
wherein the second unit inclﬁdes visual display nieans' fcr
displaying an indication of the data .stored in the seco=Z
unit.. B |
3. - People monitoring means  as claimed in claim 2,

20 wherein - the switch means comprises a plurality c¢2
switches each of which has a symbol allocated theretzs
representing one of such people, the data transmitteZ
from the first to the second unit representlng the symbc:-. |
relating to a swztch which has been actuated, the secoz:z

25 unit comprising aecodmg means for decod:.ng said data fcr
displaying said symbol on the visual display means.

4. People monitoring means as claimed in '.claim 2 or 3
in which the display means is such that intermittecz
display df" an 'll.age by the display means when tzs

30 television set is on indicates that no data is stored iz

~the second un_it. _ _ o

5.  People . monitoring means as clained .in any
preceding claim in- which the second unit includes_ one cr
more bistables which accept and store data from the firss

35 unit. '

6. People monitoring means as claimed in claim 3,



khereinbefore described with reference to Figures fo 7 of the acconpan |ng

e EEESE | llllllllIllllllll\l\\l\l\\\lll fo

-30-

1 wherein the or each. bistable comprises a D-type
flip-flop. ' _ '

7. People = monitoring means as claimed ‘in  any

preceding claim, further comprising means for inhibiting

5 data input to the second unit when the television set is

off. '
. 8, People monitoring means as claimed in any

i<)

preceding claim, wherein the switch means comprises push
buttons to be depressed by such people.

10 9. People  monitoring  means substantially  as
hereinbefore described with reference to Figures 5 to 7
of the accompanying drawings. -

15 ) N
20

oo 25

oo
30.

35



