-1- 2140947 TRANSM TTI NG AND STORI NG DATA RELATI NG TO T&LEVI SI ON VI EW NG
1 This invention relates to transmtting and storifig data rel ating
to television viewi ng. According to the present invention there is provided
a transm ssion arrangenent for transmtting data 5 froma tel evision

viewi ng nonitoring unit to a storage neans via a dzTﬁstéina W ring
systemand in the formof a nultibitdigital word, e r ngp nt
conprising: a transm ssion arrangenent for transmtting data -froma
telévision viewing nonitoring unit- to a storage 10 neans via a donestic
mmi s wiring syESANSMERPING | AND: STORING ,DATA! RELATING B9l word, the
arrangenent conprising, neaprsLEvisteni grgwIRgpl urality of tinme slots in
each half cycle of a mains Voltage supply and referenced to baseline

crossings of the supply; 15 means for generating for the nmonitoring °

unit & carrier Biimalneentienevelatesnbd tragemityingeand storgagi ng tfie
carrier 'watleffé‘fngn?o "Qé{évgggg{,d{,ggwgggt he bit val ues of said digital
or Sele

wor d; and means cting one of sal pfuralitz_of time 20 slots for
the transnissi AFRTINI cakPi efh8i gPACSHR SARPEEPR WRBREBY, iRith a

pl ural i tpr&fided s NDran$ii$9iomi A8rahbeéméhle £8kotransmiteliagt adka to
correspond respsgéjvel. uni quely to saingnnitorin nits. There is also

provi ded =% efeedeHt SHOR t BreHitRd s moRIELEI G, RS k9 & BEOFAPPty of

tel evi simemns ewiaga ndonestiagmaiinss wix ingarsys tewi candr imngbeedoras defi ned
in the %P%%%%@%fﬁ’ﬁaﬁ%@d?teﬁéggr%ﬁg £t éBﬁEPikgﬁg@”d storing
t he S S_ T

trans

data from sl on arrangenent. Réference | e’to the

----- ”uplicatioP

3 H-rte

means for defining a plurality of time slots in
each half cycle of a mains voltage'supply and referenced
to baseline crossings of the supply:
15 - means for generating for ‘the monitoring unit a
carrier signal at a predetermined frequency;
means for gating the cérrier signal "on" and "off"
according to the bit values of said digital word; and
means for selecting one of said plurality of time
20 slots for the transmission of the carrier signal when

units, the time slots are selectable to correspond
respectively uniquely to said monitoring units.
There is also provided a television monitoring
25 system comprising:
a plurality of television viewing monitoring units;
a transmission arrangement as defined in the preceding
paragraph; and
a storage means for accepting and storing data from the
30 transmission arrangement. .
Reference is made to the following copending
British patent applications:
British Patent Application No. 8413344 relating to

a television channel detection arrangement;
35

\ . gated "on" whereby, with a plurality of such monitoring . (



35  -la- 1 - British Patent Application No. 8413345 relating to 32

transm ssion and storage of data related to television viewi ng, British
Patent Application No..8413346 relating to 5 storing data related to _
tel evision viewing; and- British Patent Application No. 8413348 relating to-
means for nonitoring people who are watchipg_a television set. 10 15 20 25
30 35 -2- For a better understanding of the present invention, and to
show how the same may be carried into effect, reference wilil now be nade,

by way of exanple, to BhetiskoPpeeryt nappl fovdtnisn Now WH1AB45 Felating to
e Sk BRlgRL BLH dhad dElde! 0F Wil OFLN S SLEMe il o | ©
a bl ock di agram evi sion channe detectlon unit; Figure 3 shows a
practical enbodvkewingf part 10  of the detection unit shown in Fi gure 2;

Figures 4a and 4b showsﬁlemstp&@énenbp@immﬁ wotmﬂrsmtreqtamm to
detecLL“n uni.it shown in Fi ure ock dia ranhpf a people

i
noni t ore 5 storing dat lateg go tef;VLSlon vzewxng,
' British Patent Application No. 8413348 relating to
means for monitoring people who are watching a television

set.
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15 ing unit; Figure 6 shows a practical enbodi nent of 4¥4he peopl e
-nmonitoring unit of Figure 5; Figure 7 shows an enbadi nent of a renote

handset for use in the people nonitoring unit of Figure 20 5, Figure 8
As a block diagramof an enbodi ment of.a mains transm ssion unit;"' Figures
9a to 9f are graphs illustrating the operation of the mains transm ssion

unit of Figure 25 8; Figure 10 ir€-a .bl ock di agram of a nmeter which

records infornmpLiog HEeRed Gﬁﬁ@%s%ﬁ%ﬁh%g'b?eth%ngr%%%BEU‘ts the information
at night by way of a public telephone:néetwork - Figure 11-is a

maj or - S|de10V€mFéP“a PBA0 Qb SBOKe Biovo $BEc EaNCd BRY PGU&@?rHﬂ%uwes 12 and 13

bei ng vi ewgnt8 bbeeatr egkifefrenleakiqus némabé Bxa'dlé Fbgurw%yll respectively;
Figure 14 |g a blo diagram of circuit. and Figure
c

dul
5 a  PBC xRN BE Bt B esrrianyict Whenine midubiehi= 3 K gore 1
shows a bl ock Hnggranﬂoﬁsaatbﬂemksﬁamgmmmnbdrangeﬂp@usnmconprlS|ng A it

tel evi si on e e QN unit 1; a people nonitoring unit 2, a mains
transn155|o§n§2?fhgg E%%Ea “¢entral receiving 5 station 4. The ' '

t el evi si on chaﬁmsureeﬂeeﬁléanka digcramoek beteégmmsygm in detail mﬁth
reference tRafheyr 8steckqch uhd £15

_ Figure 3 shows a practical embodiment of 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 o
2; ' ' _ ' s
Flgure 5 is a block dlagram of a people monltor- |
15 ﬂng unit;
Figure 6 shows a practical embqaiment'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
' 6f a mains transmission unit;
Figures 9a to 9f are graphs 111ustrat1ng the
operation of the mains transmission unit of Figure
25 8:;

o

Figure 10 is a block diagram of a meter which
records information from a mains supply line, and
transmits the informétion at nighf by way of a
public telephone_network: | | '

30 _ FPigure 11 is a major side view of a removable
' semiconductor data module, Figures 12 and 13 being
views in the direction of arrows A and B in Figure
11 respectively; | _
Figure 14 is a block diagram of circuitry in
35 the module; and ' N ' _
- Figure 15 is a block diagram of a meter for
use with the module.



20 25 /,30 / 35 ~=4- The unit 1 is designed to sense ultra or very high
frequency radi at mmfrom a-tuner 10 in a domestic television receiver 12
and.so determine if the ‘Channel to which the television receiver is 5
Luned is one of a multiplicity of channels which have been preset into the
detection:unit 1. A different binary coded word is produced for each
channel detected. A pick-up probe 14 is i18+the vicinity of a |ocal
oscillator of the tel guigg 1 rec i t.QF e

i nductively coupled si ﬁ%lr%nl %hgwlsnt%o%al\b?r:gtd?% ??i‘a\?grolrfgl% tggé%g’égll}glnce

di ode tuned tuner “P(S‘lth§t“§n(§é15Gef“eI°@mP§1§r3r“Fuﬁerteé&{llélﬁ’é‘- gdearedr ovi ded

that the freque_ncxder*&rwdnsmtteaqed tpeopAeemdni® ordnge udfitt Re laocal
oscillator 15 frequ r adi at.ed fro?vtéhe a'%orecel ver The..si.gnal from
1t

the tuned tuner i &%k I| 2T SSAgT ﬁalcePtlfaiaﬁ'ﬁFFfH‘é Jand
surface ,acoldstj c wparicB® 4A. W) filter 18, for exanple one made by Millard
or Plessey. Ad.c. vol C I ory en the
tuner 16 is tuned to tqﬁl%g?g&%vq ?L%(\} reé’l?%rr?c% %%Ctlho%el(ritetcel \ellgrl\MIZ The
unit | is programmsy te ldeskridedprias detiaidqwindi gefleyeagcel fon§ idiufresr ent
tuning vol tages t@ \g ig abluap__agumiqg_ggdﬂ thin the tuner 16. The
out put of 25 the detector 20 is.connected to a low frequency
oscillator 21 and an anal ogue tuni ng vol tage is generated froma bi nary
nunber usi ngodi gi taI to
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anal ogue conversion. Binary nunbers are stored in a non: @’Iatlle store
menory chip 24 and each nunber 30 IS addressed‘ypbsequenee from an
address counter 25. The output of the memory 24 is connected to a digital

‘-.to pul se width converter 22. The output mark to space ratio of the

converter is theréfore a function of the addressed binary number.. the 35
réesulting repetitive pulse train is Hhreraged in an integrating anplifier 26 -
to produce a d.c. Thenumgtvd tiageaeﬂijgﬂed Tt QRda o Wegystored binary.

nunmber. The t.u 16 can ther re be tuned by varying the binary number in
the menory. Eig%T(grsgt’Jenﬁ} %dgeat%ecn i Thi tt'%’ eddi \}g‘ Sifferent
frequenC|esdomns&xtetn&bwdsayn ragditvers 12 and seedeteHnineext ernal unit

enabl es a Pael il 2ha3h@n® «3IdAAYH WhdEARARIRY Jadelile mIory 24

contents to be i ncrenmented or éﬁbrenent to the Tequired
frequéncy. Thaedr dse@fee ofs & apddriql ifciityalaf hanneds wdd oty equenci ESn_JéLO

I n operatiopaylhgcpnbrysed i qr&@r@g%ﬂé&ﬁ%u%aqe far ompt he address
counter 25 until a voltage | et ected; .The address counter 25 is then

hal ted and GAEIeERBE Pan; 9 Tich & SHATOONEES £OFUEASR The bi nary
store addres:saameneaeltecueed t @ |pien¢-uf;y p%be 4hd sddineathed television

h I nmber .. res t nt to th
ot ecti on UMHEIPE SarRoRed S5 BATAR Pt 77 SoIEHad Pihdom access
menor ¥ 0( RAMreareiaereli@ctto bal Imordltoareshl e Thead ndmicy ivertyr pq@qlaavp can 20
be used. E?Lgi[‘icir 935 5%‘&”"1?1]& té‘%ocﬁ% & YAty 119 JeLaG! %%‘L'_a Rleevision

channel s are putt i ns transnlsS|on un| re 3 shows a-

practi cal |ﬁﬂ@@#eﬁpéﬁﬁoﬁuéﬁrtHé-tuﬁeﬁtﬁ@dﬂ@@\H@}eﬁﬂaéﬂﬂnﬂu@GGhe made by

Thonson could be used, provided that the frequency range '\ﬁ/
" is extended to cover the range of the local oscillator
15 frequency radiated from the TV receiver. The Signal
from the tuned twner 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 produéed from a
20 detector ZO_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
25 the detector 20 is, connected to a low ffreQuency

oscillator 21 and an analogue tuniné 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 converter is therefore
a function of the addressed binary number. - the |
35 resulting :epetitive pulse train is averaged in an
integrating amplifief 26 to produce a d.c. tuning
voltage which is proportional to the stored binary



25 CSF of type MIS 200)and the anplifier and SSAW filter 18(by way of
exanple one of type SV&S&AQ and detector 20, and a practical inplenentation
of apother part of the*deteection unit | is shown in Figures 4a and 4b. The
‘function of the addresS counter 25 30 and digital to pulse width .
converter 22 is achieved in one integrated circuit 1C2 of type AV-3-8211
made by CGeneral Instrunents. The nennﬁ%n24 iS an electrically alterable

read only nenory (EXNRET+yFheEfmacy 1161 eand therafaneybet itvgednblyi fier s

desi gned 35 ar ok y i i el nEryC Widmbde3 in Hife imdR@hated circuit |1C2
al so provi des. band smntcﬁg1%f nfonngl(akfor tuner 16 to"have nultiband

operationtuner . 16 nor H&h &t BRittot BERESAVEper at i on
unl ess +12 vol ts i affiEnert tf(ree;ddrﬁne&f tare dxteahalaied -BandnihF jand

Advant ages 0 t e U oGTH SR 1A e SN S Yy PROw S AL SEoTe
frequenci es are | ocidsirgss ;toarke tﬁedr&s:teﬂ randjmf'a:tmealomyt r2|4ca:loln>te¢msduct ive
connection between 63‘%&@&:@%@&4@%:@ % é?rﬂenieetd td thn%s t% tt(?uel " or der

illustrate an enbodi nent of monitoring u
to nmonitor the vi eliSAPIas s eFuencspl emet humosqﬁamei &Sl afreae@md gor

push-button systemaﬁi(xng(ngﬁlﬂaaﬂfﬂyyggﬁblégu)vaI at sone tine viewthe
t el evi si on set is alloc nunber. 1n the unit. tq be described 15

the number of 1sers is Ii to&&&a&leqrymthezdnwryo 24 1s addressed 1in

sequence from the address counter 25 until a voltage
is detected. The address counter 25 is then halted
and the tuner 16 is locked to the detected frequency.
The binary store address number is used to identify
15 the detected television channel number.
| | To preserve the memory 24 contents when power
to the detection unit is switched off, either a
. battery powered random access memory (RAM) or an
electrically alterable read only memory (EAROM) can
20 be used. The address numbers that represent the
detected television channels are outputted'to the
mains transmission unit 3.
- 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.
&h; _ - 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
30 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_isuan'
electrically alterable read only memory (EAROM) type
ER1400 IC1 and the integrating amplifier is designed
35 around integrated circuit IC3. The integrated B
circuit IC2 also provides band switching information
for tuner 16'to have multiband  operation,tuner



~=7- As shown in Figure 5,buttons 30 are housed in a selgﬁcontained battery
power ed handset 32 placed in a convenient position wthin 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 trasonic 36a, detector in a renot€ receiver unit 33. Adata link is _

t hereby esiébherd&lly beshgdibetweendihéohafidseBaRld Andptbatienote receiver

unit 33 a de. ynj to.t upher .of .t he depr ed.button is

received,ng%g%%%dgf%n%gggﬁe?s3€Sgggg§t%?e%lﬁﬁggng?oﬁﬁéigﬁ?g%istables e.g.

ei ght' D f |markedpBand URReandt pBendfBt far i to bpj sedbte tbedi spl ayed as

an identi cabr PHEPSHA PRg PoN8CHENLhbYEr e8RANE18hsp! ay 42. Wen the. viever
ceases to view, the saie button is ponmentarily depressed and the '

apprdpriate bi stA@yantages ehethecabPoue-dnperabedsunésel 378 the data ld nk.
- 34, 34a 20that Oh1p6knoka seduibeddispha¥ndiaynhes 1sokkgared; The outputs
of the eightdb%éta |l es 40, whic? rfgrgsentiihe gegglg.status, are connected
to the mai 789t FAREE HPsBPoR FRFE SIGRETAFAIL¥NEOREUEEIVE0f a 16 bit word to
- the centratonepeotilen Het@éen the uniheahdcthet edbvibbosi sgthbet ween -an
infra-red or an I nkc,. data, b 2 ngget 32 and the
receiver unit 33H#§%?%§e% F%gzrb%?§§§%258 ghggﬁgﬁgggﬁp?o§§exists.to sel ect
a nod@ whi thedpesphetmopiberéng wnih dmy &Ri ordey tenmeritentrol 30

system whi che NGyl h§alibDesi BEUBEoPY et BELHEAVE! paPtiehiheat ures are also-
included in the receiver unit to remnd viewers o update or check the

<input data¥@af@rt® PRBRcRUEFBReBYS 6Pl bt PBRIOYREse FAGRUPBESPRel ude the ..
features twRd ¥D11 at some(8)imeaklieWwhenei gbledispbaysetgiis will flash ifiy

the tel V1 31P3ca€E8" humBe?” a?g Qgepgg?!teto*be described
15 the number of users is limited to eight. ———— —
.o '/"
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viewi ng data is entered, (b) a remnder is activated every 10 m nutes 3%
and the displayed digits are flashed for about 10 seconds; (c) all people -

i nputss are inhibited if; the 5 television receiver is switched off; and

(d) switches 44 are provided within the unit so that any of the eight

peopl e i nputs can be masked out. The recei vér unit 33 can be integral with

the mai ns 10 transniasi@hounihn3F®gucan5bbua30aﬁ a@daQ@ WWHSeQOHmBCted

via a nulti-way cabl ur, t peo
detection unit and d?sp gq §3?8§ QQSHQtQ ?§ 583 5%§B§g %g %y
switch SI, the codedip5a congﬁgn&htbopﬁgtdeneunédlbytmherssmsor“m&ﬂamd
ampl i fied by transispeisi2sthirtl 8bsqiag! ¢ [ethQeglfsti'o?:s 1,07 § ni20,

R21 and di-ode Em prevent over | under con |t|ons 0 ﬁ I np ut SI gnal .
The signal is & c. cBystea ﬁPoﬁﬁFHénéélF@cFBﬁtoPeTRanﬂé @@meytarllﬁo t he

i ntegr ated anpllfler &GssedTheAanahEEbeéealgaalanunt&d%dﬁid Gg,i s
stretched, by the netmnrk tranS| tor TR1,

so as to be conpatlbléa%FPHtFﬁé 6@F§§ ﬁdgstﬁnwﬁﬁ&bléf|o efedyES DYCRD
VR1, R9 and C8 setinflra -2&d 34a|nnemnakaebﬁécreEeredeeeE&r thad&@@dQe

|C11, The bi nary CO %@eigﬁgahilwh3§h a ed Zg OgsAtggréﬁy e&e &ed by

when any of the push™butt on~thé~han epreéess
| C17 into eighf indiuﬁ@@dlbsmgn&MStheThesdsstgﬁalsndamhbermaskedr@&elverby

the swtches S2a - S%BnTb% inghta '@o%tea%@au%a gc%we% \GEedped store
t he peopl e status. he inteqrated circuits 0 generate
nul ti pl exed S|gnals_@GPrﬁﬁée button is received, decoded in decoder

38 and stored in one of eight blstables,e.g. eight
- D flip-flops 40. The output of that .
15 ' blstable is dlsplayed as an identical number on a
' ~ vacuum fluorescent display 42. When the viewer
ceases to view, the same button is momentarily
depreseed 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 b1t word
to the central recorder 4. ' '
25 . The fac111ty_of choosing between an infra-red
- &ai ' - or an ultrasenic data transfer between the handset
32 and the receiver unit 33 has been incorporated -
'so_that.the option exists to select a mode which
does not interfere with any existing remote control
- 30 sYstem which'may already be in use by the viewer.
_ Other features are also included in the receiver
unit to remind v1ewers to update or check the
input data and to reduce eroneous operation. These
"feeturestinclude.the features that '
35 © (a) all the eight display digits will flash
' if the telev131on recelver is on and no people
v1ew1ng data is entered;



vacuum f | uorescent display, the high voltage 35 driv bei ng provided
by transistors TR3 to TR17. The counter | ClO and ICQ (conh cted as two

bi stabl es) p[rovides timng logic and divide a 3 Hz ~9 - clock to - .
~generate a flashing remnder for [err] seconds after a del ay of 682 ’
seconds. Also a continuous flashing of-the di spl ay occurs after [err]
second if thetel VISIOn relgg%ver IS an and#; eople are set 5 into

any of the ei ght 1R)st SpIFEP LG e ARF1RP 19 B§THpull AP YRee 1C14. A

| i ght dependemid rtés impllayred sialgatmenentensshydOfot hebsthspi@y to al | ow

for varying anhienf. .| ight conditions. 10 -~ . .\When the ultrasonic node
-1s sel ected by § Fhe si gnal is anplified as be:for_e. except that the

net work Ci, CZ az) R@llRCPeqmef dmpyts wre tiwhibited hfttvlek tuned to the

resonagt frequanRRy Lf f}eeéél gorg“ﬁgcrmd&f:@r 15 - I'n Figure
6, integrateg’mrcusl(!LtOST;ICl ailn X are of g%d B, IC2 and |C17a\;feof

type CD 4028B; |d4)is sd‘fltt @@mpq% d‘rlwpe ti WOBOB; | 06

| C8 one of t)é‘tetm d*Cuéézf gHYY PR gD 2DEhut £9c4s W& type CDA001B; .
IClOis of 20 04OBICII is of type M926; |Cl2, I.C13, .ICl5 and

| C16 are of t"ﬁfé‘ %3B: and 1Cl4 is of type CD4068B. The desi gn of the
renot e handsathehmmemweﬂ:ixgim 373 icarcdd riackegrahdwitle théagithed circuit

25 a1, c n osi tion nodul at ed
Si _gnaflbwhen e%‘%%o 51°n\t,1\,{sq1 ons &%B%éj %éﬁaér%gdé %’gﬁéd Resi stors
VR, R102 and:Qm}mﬁetd)NI@lGiz Rséttlt'h@}ptﬂaiale-r ain cl ock frequency In the

i nfra-red m)de S8l ffdL S @ho%}sa aariﬁactlcal embodlment of a

people detectlon unit and dlsplay board in the 1nfra-
red mode, as selected by switch’ Si the coded
is  signal being detected by the sensor D3 and ampl:.fled
' by transistor TR2 which also sets the d.c. bias.
_Resistors'RZO R21 and diode D4 prevent overload
_under condltlons of high 1nput szgnal The'signal
. is a. c. coupled from the collector of TR2 via C9
200  to the 1ntegrated ampllfler IC5. The ampllfled
T 51gnal on p1n 3 of ICS is stretched, by the network
DT, R1 and C4, and DC shlfted by tran51stor TR1
so as to be compatible wlth the pulse posztlon
_ ~modulation decoder IC1l. VR1, R9 and C8 - set the
25 | 1nterna1 time reference for the decoder IC11. The _
blnary coded 51gnals which are present on A, B, C, . b
D (IC11), when any of the push buttons on the handset
are depressed, are decoded by IC17 into ezght
_ 1nd1v1dual slgnals._ These 51gnals can be masked
30 by the sw1tchesSZa - S2h. '
- The elght blstables IC12 - ICIG ‘are used to
store the people status. The 1ntegrated circuits
1C20 and IC40 generate multlplexed signals for the
vacuum fluor escent dlsplay, the h1gh voltage
35 drlves being prov1ded by transzstors TR3 to TR17.
~ The counter 1C10 and IC9 (connected as two
bistables) orovides ' tlmlng loglc and d1v1de a 3 Hz



‘30 h, the coded pulse train is a.c. coupled via a capacitor Cl05 to hU
transistors TRIG3;, TR104 and TR105, form ng a cascaded anplifier. The power
transistor TR105 provides high current pulses to drive the infra-red

emtting diodes LED1L and LED2. 35 In the ultrasonic node | Cl101
al so produces a 40kHz pul sed carrier, .|erp|ted in the |nfra red node by
switch Sib and set by VR2, R104 and C104 This carrier L anplified in a

push- pul | anpl|f|a¥odkntuuydnpfﬁﬁb0h dﬂdsﬁﬁb@Zr&mldﬁewefbhe r sesdndsr X1.

The drive_tothefm,}s]eer%fd'gi’ 104 fsssgy) cga'h%“'tAl‘E@Qy Wt& Slb 5

One enbodi nent o transn155|on uni t no M/be SCri d “With

reference to Figfilestgns®iothe gdsplay pcgyrss aiger secomdi funit 3 is
desi gned to acce&théiaéeqé‘ﬁ@mm%%qme% ARNigrOlaindg n'fbnEE oB18Nd L' aRx! he
teIeV|S|on channel detectlo | an to ransmt t ata via, an

LI s{ing: d%nestl%Pqﬂnﬁﬂ¥ ﬁﬁf istables asc@ﬁFF&FeFe€¥|$Pﬁg station

8 -input AND gate IC14
A 11ght dependent resistor LDR1 sets the
intensity of the display to allow for varylng ambient
llght conditions.
10 . . When the ultrasonic mode is selected by S1i,
the signal is amplified as before except that the
network C1, C2, C3, R2, R3, R4 ﬁxmsa.twin-tee filter
g; - network tuned to the resonant frequency of the ultra-
sonic transducer X1.
15> In Figure 6, integrated circuits I1C1 and 1c3”
are of type CD4011B; IC2 and IC17 are of type CD
. 4028B; IC4 is of type CD4543B; IC5 is of type TDA
4050B; IC6 and IC8 one of type CD4071B; IC7 is of
type CD4025B; ICY9 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 IC14 is of
type CD4068B. _
‘The design of the remote handset shown in
Figure 7 is centred around the integrated circuit
25 1C101, type SL490, which produces a different pulse
ot position modulated signal when any of the push buttons,
PB1 - PB8, are depressed. Resistors VR1, R102 and
capacitor C102 set the pulse train clock freqguency.
_ In the infra-red mode, selected by Sla and
30 b, the coded pulse train is a.c. coupled via a
capacitor €105 to transistors TR103, TR104 and TR10S5,
forming a cascaded amplifier. The power transistor
TR105 pfovides high current pulses to drive the
_ infra-red emitting diodes LED1 and LED2.
35 In the ultrasonic mode IC101 also produces
a 40KHz pulsed carrier, inhibited in the infra-red
mode by switch Sib and set by VR2, R104 and C104.
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As shown in Figure 8, a sine-wave output on the secondaryubf a mains .
transformer T1 which is connected to a power supply 53 15 conmnected to the :
~input of a zero-crossing detector 50 and a vol tage 10 7 transitionis <+ .
generated each tinme the input waveform passes through zero. This

transition is used as a reference to, ghase | ock a vol tage controlled _
oscillator 52 at a predetermined carrrer frequency, e.g. 51.2 KHz. This
frequency iBhisveaediey bsnamplified iniaipesb-pull amptidgerpi nary divider .

54 and the puYLREE b§0Tk'§P«'§naS@ﬂ«@§ SHGé Ehenekaﬁeauw? phase-1 ocked

oscil I at or 52 Th he outputs fromthe binary dividers 54 are
phase- | ocke¥lt o The ﬁﬁiﬁé sapphg ?550°FETR€ﬂﬁph%ssbPthﬁlsFHaFy di vi ders
20 at 288 b? gﬁﬂt&QOStB are decoded in a tinme slot generator 56 to gate |

the carrier frequency n.This, case nto _a part time slot
sel ected by smntcﬁn§5§mb?ﬂlTﬁP§ BS rfﬁﬁugﬁ?n§$bF?58Pl ﬁlfh é? i s sent@s
a 16 bit wondw peedededibydleibht sePérence(toeFigbreni 8sahal f cycl es) mhen
no carrier és sent. This enables the receiver 4 to detect the start of the
16 bit dataWword, the first bit of which is always present. The data from

t he people nonitoring unit 2 and television channel detecti‘on unit 1 is 30
parallel-loaded 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
nS. Th@ out put fromthe time slot generator 56 is a 2.5 nS 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
systemis sw tched on. - -12- The gated carrier is anpllfled in power e
anplifier . - _ _ . : | \9{
15 - S - . . /
/.

20 | . . .. . . . . ‘/”
25

30

35



60 and i~sol ated fromithe mains supply by a tuned transfornmer T2. A band . hl
pass filter 62 is“included.to rempve any harnonics which could cause radio

i-ntef- 5 °  ference. In this particular application the nains trans-
m ssion signal is i nhi bited when the television receiver is swtched off,
by way of input 64 to the tine slot generataq£f6. 10 The carrier

frequency (in this exanpieiSlurit krlzisneeellgﬁédbeoaaayég,tpastaffEserHEheand

d - I h | ocked t f Th
Cystom has boon dosCIIBELE UNTR Fo EDEnBRs Fos cRRS of FPBLERE LELRVLBRPE whi ch

all use the sane .carchanndb dete¢teqmeunyr. lhaméveo, trahémeienthéréguenci es

coul d be used for eaply (4ANS L oo Mbnk BLOCYRUL Oe COIPLAGLFo} OF £ECE1 VoT

i nput filter design. transm t sen rn a un 1 Bt
referenced toXhe ze&t®nEraksTegepving shathen2d. mai ns supply waveform

Thus oLy one transni ticks |Snélinain AIYuELVED Al SPne APEy@SoGEElr ! bANBALL L er
is time-1ocked to the nalns SE$€ g waveform the recelving station nows

when to sanpl e the $REIRIRTY e cEraReforRem Bl pahicRul &r

transmitter 25 = Zcontectéedned &aﬁob@rseﬁppliﬂrngbsti"@nﬁé&:ﬂéd\’\téiﬂﬂeby
using any two conductors, fromthe three th aag?ggﬂﬁ | abl. e

e, (1)
line and neutral, (2"F¥he®andy %%f?ﬁcr?gflﬂ%u r#Re 0""&‘lée
di fferent fréﬂhency transi boseins pgnerstedseathetimdethaoi npetdwagefiorm

b sent at he ropel beredneirbiah 2000 s EEARENELSR 1BuBRiNE |
interfering signats seref grence t? eBkase -haakwe el tags| eontsoll ed of
automatic |evel contggditPaérUsedadta tB@e&S’ESkM?ﬁe&%&PPP@P g5858eHEY,
signal | evel varlatlons dgf ioKégad This frequency is divided by binary
15 lelders 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 at 50 Hz. Outputs of the binary dividers
20 ‘at 200 Hz and 100 Hz are decoded in a time slot
generator 56 to gate the carrier frequency, in this
case 51.2 kHz, into a_partlcular time slot selected
by switch 851. 1In 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.
N ' 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 cycies 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 51.2 kHz carrier whlch 1s 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 sw1tched on.



- -13- condition 'changes on the mains supply. However, suth an ar r angenent
woul d be nore conpl ex and therefore nore expensive than tthat -herei nabove
described. 5 ' Fi gures 9a-d, show typi cal data received from each of
four transmtters; Figure 9e shows the_ 50 Hz mains S|gnal wth a
superinposed 51. 2kHz signal ; and FlguPE of shoms the 51 2 kHz signal at the
out put of a'recei es of .the unit 3 are

f
Thar el evisi on ke GBREHcChEsaRTT FonPBBRATies pb ROVEY SMAIY XA Rgqi ng
into any nai n60sanéeisvlabedt faoy whei hadnsatupplef byhe symied only a two

wre systemiscyseiork@dl Aolr eHUBARK BILSTbeIERECRS 3 SdGRALP 2 19

mnimunm all transmssrons are. sync Mai NS sup and where
‘there is a plteoarémgvef asuchampnscs wtusthf fonddt chosee rAdis Jantsﬂmgl e
frequengy is yéfgnﬁgr all units, and all units are asynchronous. 20

It is possible to_have a neter mhlch records information froma miins | .
supply line, in alBi khigr PRESAER1RS BPRLifAtiRNLhAbeHEEE NFedd@NFctd, and X hen

transnits themiaé%ﬁaghgaaqole cian&balteeomehe&heyt\émévqfs;a:rpubl ic switched
t el ephone network, In

AL ( W g g gact t hat tge | o d aon tql public
t el ephone net WBFRIVE IF?eFV £5N6E PEfuchy HEYnPEhi PPYTcP4 th<tRe ssi on
usual |y occursime slght geBechtarmsser mAII nom/be described with reference
connectBd to a maPHE SopsiyTosaeRrTa ARs hsfe HAMRE 2 - B e i ns
supply is f|rseeéaseedbehaomgﬂtap@ﬁopécﬁﬂvHZﬁused7ne§djnﬂt|nﬂQﬁssﬁerence
Suppr essi.on fék g 3 pHﬁE% _§ okcked Y ke maxnsp%hﬁéh& FHr UBHIY. '
t ransf or ner. primary
This sysum\has been descrlbed with reference to one
of four transmitters whlch all use the same carrier
- 15 frequency, however, different frequenc1es could be used
fm:emﬂltnmumutuu'hn:ﬂuS\mmhicumﬂlane'um:nxznnm
1nput filter deszgn.
Each transmitter sends data in a unlque time.
_ slot, referenced to the zero crosszng point in the
20 malns supply waveform. Thus only one transmitter
" is on at _any'gi\ien.timer 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. o L _
| " The signal can be sent through the mains wiring
by using'any twc'cOnductors from the three that may
be available, i.e. (1) line and neutral, (2) line
and earth, (3) neutral and earth.
30 . - A dlfferent frequency could be sent by a

: (j).:.

transmltter when not sendlng a dlgltal '1', which
would mean ‘that one of two frequenc1es was always
present at the recelver. ‘This would result in a
_reduced error count when 1nterfer1ng signals were
35 ~ present, and would enable a system of automatic
| ‘level control to be used at the recelver to compen-
sate for 51gna1 level variations due to load



35 of. a 51 kHz tuned transfornmer 74 through'a 50 Hz * bl ocki ng hH
capacitor 75. The mains transformer 73 provi des the power required by a
vacuunf | uorescent cl otk display and driver electronics 76. It also provides
power to a battery charger 77 which maint- ains a battery 78 in a fully
charged condition when 5 - the mains supphy-is ‘present. - Display

el ectronics, in the fornlof an anbient |ight |evel conpensator 79, varies
the brilliance of ¢brdilbgh aghartges orestheamsing csm;ar}ges Hbfwetvha& anbi ent -

- light level. The 0. t oIy condary 10
vol tage are sensedéi?"lrsllQ gée%%%?%s@%%%%ﬁtor T@E c?f*e(f’ic? ?ecorrputer
system 80 to 15 20teratops more 1expewiNelcthan diferte ey ssingaiver el ated to
the- mai ns supply zg&&c£i®sdi ngs. The signal which passes through the 51
~kHz tuned transforner 74 js fed to conparator wwth 5 - hysteresis 81
the oygput ol which cl odkIW#f Iarg HPEd PRl AU ITeeiyedk froft gnal be

present on the maia@schiof ngo@at ﬁrérﬁé&@itﬂék’@%qeﬁgi:ﬁ s%bcslﬂou@otmé rs@ak to
peak, the divider %ut£%g to 1. kkt ot.herw s§g, 5 4 & di vi.de output
is static, apart 1 rﬁo%%’&% s"f:‘o 12 STURSF Cat S‘é’& ﬁ’&l de on
the mai ns supply. dhd Ebgypre £ sgkmvesnﬂﬂeciﬂ.lrﬁskﬁmesmmeramfttﬁt aepultanges
of the divider 82 QptPUleceiver input filter.
10 ' Advantages of the unit 3 are that television
sets can be moved from point to point by simply
plugging into any mains socket without any modific-
W, ation of the system:only a two wire system is used;
et '
radio frequency interferenced is reduced to a
15  minimum; 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 unlts, and all units are
asynchronous. o

20 It is possible to have a meter which records
information from a mains supply line, in a similar
‘manner to that which has been described, and then
transmits the information to a central computer by
; way of a public switched telephone network. 1In | _
ﬂf{ 25 ' view of the fact that the locad on the public telephone
network is likely to be reduced at night, such trans-
mission usually occurs at night. Such a meter will
now be described with reference to Figure 10.
The meter is of a double insulated construction
30 and is connected to a mains supply by way of a two
core mains cable 70. The mains supply is first
passed through a protective fuse 71 and an inter-
ference suppreséion filter 72, before feeding the
- primary of a mains transformer 73 and the primary
35 of a 51 kHz tuned transformer 74 through a 50 Hz
blocking capacitor 75. The mains transformer 73



. the centralP

during certain intervals of time defined by their relati@y'to the mains

zero-cr.ossings. Should the 15 - nunber of state changes i such an

interval exceed a preset threshold, the 51 kHz signal i§ deemed to be

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

float-charged fromthe mains, and powetrs all the electronlc circuits apart

from20 the i Sp Ia¥ and driver . elgc roni cs_76. t oLected agai nst-
t

LS _pr
acci dent al BRBYV#S E?rﬁﬁ PRYeDy TEIPIIES Heanﬁ?SFu@a Fﬁfg Ff“r ecor ded
InfornatlOncl5eEpdispmkyoénahdrpaesagéectrbnnes abtachtamdseet ach itself

fromthe tele e line_at.th iL,gie i n wer calls from
pEBYiHre, bhRel th"%, PARRERY EniRger, 2y BRIATRaAREC, B8 1o

system 80 |alneraabayt3ﬂytdﬁednoﬁfquﬁyanhégﬁdlﬁ@néaﬁﬁpy whezbsent, to

conseLve th@hQaRE§BF FG?§%9 i8 g&%%bﬁk COBEEth9deQHEQQoﬁQ@QFatOr 83; a

power ~30 contro seconds. counting |atch 85; and a CMOSw<-
menory 86 aiB, thewéosem °§oﬂ§ré&baﬁnalﬂlﬁhﬁeéev?ﬁecﬁﬂp§856§ﬁgrator 83 sets
both | at chegg84y,28%e8t tBBE b¥8QQA@AnIce! oFvVahe dddp3ugpl7iéed na reaf-er ence -

frequency to clock th onput ste he, povwer. 35 control | at ch
84 is al so BERSEhER FﬁﬁBgGﬁrPg QEFeg H% ﬁ%vfglephone line 87. When -

t he power caa&bobrbssdhgs4qﬁsths:maansohtagefpegeraﬂ@rsam@ndarGEIay

gener gtor 88 i a d hq .c r 8 I fromits
regulabed ou?&%ﬁgg $%% e% gﬁb%g?%%%bﬁ§é§§§gp gfk?ﬁge%gﬁggter system 80
is not rel eandd fedt ito ah@amnuﬁgnx§ma$@@ BAdteiMETO 5 sTabi Pise after
t hey have been switched on. -~ The conputer system 80 resets. thg” power
control latch 84 when the conputer system80 requires to turd itself off.
The seconds countlng | atch 85 is reset by the conputer sysyem 80 whenever -
it is found to _ : '
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10 be set and thé& internal conputer time is advanced by one second.
Shoul d the conputer programfail due to sone transient electrical

di sturbance, the secords counting-latch 85 w4d_ no | onger be reset
regularly. This condition is detected by an auto-restart tine 102 and the
15 conputer systemis powered off and restarted in the. nor mal manner,
thus saving the batpeoyidieoan defegendeesignadbepeliateliatgetnasdmak hewi ng t he

neter to resune its_n I r Jhe CMOS nenory 86 retains stored
i nformati on when ome§£F§ %%ﬁ§v§%$§%in°“ “fromthe . conputer system A
p np

| atching relay 90 in thBheesiégnal whicht pasbgsatpappgbf thewdld dkHzers 91
feedi ng separate Cothﬁebnt}96558£ﬂ¥r994 %Eefédpeﬁeé gBhEEEﬁtgl ggghdrlven

directly by the conputer system 8
momentarily attivat HStFﬁés%él%ﬁhbhé ?HEPPEnﬁﬁtWQQCPSCéQﬁhécﬁeélVédﬁﬁe

tel ephqpe Iine 87 b&libﬂlEaBEhlnghé@i@Yagg‘aﬁﬂztBQghSheBQOB§e§¥§Eeah
operates in the norrrg nmanner. he att? rlver IS ND ntaril
hBfie BEeyi

activated the telep m?ﬁgfrﬁhﬁh?93ﬁt iPoR%EEEEIO rBPPPHerlne 87,
its input is short- mvrpaakedoapdah,nEherdivmgedebeepOt 93gg$egoanested

across the line. ro U 1 n n.the tel ephgne line_87 in
t.his condition, thghggnpu? g“gggén$%€ $ s§§mér§8té5? P F?agécnq?Pégg
al ready powet@d, anfiram chaaiOﬂabnstheerchgndeSecauseGSbynhoiﬁe che

- computer system 80 thalmiif@ GupBEY! | #nd' B8ABLterREPRLENT BENEOHRES MOt

pass through the ephone. . 1 nStrunent does not ring.
The conput er systenFBG 0&PPG§t@§ shatpr cBangesort, thg dividar férovbBEE and

then turns on a. poweurdhgveérsalholaaefaaesaoklesméeaéfiﬁbayb 4theibis 5
b e o r ool EehgEbh "o Ehe halng 2 LEBTLEESs! RSP BRoL1B%CRE &Y
15 " number of state changes in such an interval exceed
_ a preset threshold, the 51 kHz signal is deemed to
be present on the mains wiring during that interval.
The battery 78 is float-charged from the mains,
‘and powers all the electronic circuits apart from
20 . the display and driver electronics 76. It is
| protected against accidental short-circuiting 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
%“; _ - '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 controlled pulse generétor 83; a power
30 control latch 84; a seconds counting latch 85; and
a CMOS memory 86 are, however, powered at all times.
: The'pulse generator 83 sets both latches 84;‘
85 at one second intervals and supplies a reference
frequency to clock the computér system 80. The power
35 . control. latch 84 is also set when ring current is
detected on the telephone line 87. When the power
control latch 84 is set, a voltage regulator and

b



I nductor and an a.c. coupled signal transfornmer 95 .to th¥}1ine. Carrier
signals present on the tel ephone line are coupled through the signal
transfornmer 95 10. to an active |ine hybrid 96 which gnplifies the >
recei ved signal and separates it fronﬂthe transmtted signal. The anplified

signal . is pas th egel el e 4 h renoves out-of band
i nter-. ferendi amy §8H€E32°gq§§ré %?ieéﬂﬁﬁﬁlﬁﬁ1 ﬁEFPUé%ﬁpf?FEEF 98.
The conput er %QSienPGOerhénfdeeGﬂ’-lsyr@@uiM%i wtm.resrheadlelaygnal The -

“nodul at ed S|g§ eygigp éﬁsggggsqhgkeQHgﬂgéﬁ?Jggfx%k +ses %% gener at ed by

t he conputer stem as .a sequence of out
correspondlngn?b ratezerd- upsddi tpe &ﬂqﬂﬂ§QiﬂRiﬁ3uP dnkihe f@ese tiner

out put gul sesgtgEg) £s@ Qf’ééi'eﬁ:h@yr Hdive T2 duliEHES W antepytput is fed
to atrans- mt filter 100 thr@ gh a variable level generator 101. The_
t

conput er systEATRBREF oP¥SERE 80t fEsess 2he Ranen Sentxghelateh 101 tos
conpensat e fog4tdigedathei &bm@ﬂtleli Q@lsrte@f g00a ddianees ttéli&ﬁﬂ 100 betwéen a.

2100 Hz echo su SsS e and t e transmit carrier, frequency. The
transmit flltéFgggg tgpreggss IﬁﬂHQ£§39fiQﬁ?qeﬁéﬂlﬁeﬁ%$§Por 101
output. 30  byhehéi J:brapuaat-psysi:% 80 fueitriévettugift a@cnmmn tatch- ing

reS|sto in tge ac%lve ltﬂ ¥2r|d 6 to Si naI tran former 95 which
coupl €8 |t t PE et RBPNGRE ETER IQ?Q? W?ﬂl YRFEY the view ng

habits 35 by anel seabndy oShbnuﬁemmgkcomymﬂénﬁpﬁdgrémnﬁwﬁb|ds woul d be .
| e of “each 38568 BoREEEapkatnd BaBTsS cale Rnth  the ool FEQﬁ?Fy
di m ni shing thechndshobdh31agjdmeh:&ﬂ=unlitnﬁeﬂdnger be reset o e
raularly. ﬂusc:ﬂrngﬁv:&is:aihaamaﬂrm&tu*tre.QZaﬂ‘ﬁE &4
15 computer system is powered off and restarted in the |
normal manner, thus saving the battery from damage
due to deep.discharge.and allowing the meter to
resume its normal operation. The CMOS memory 86
_ . retains stored information when power is removed
20 from the computer system. .
. A latching relay 90 in the meter is operated
| by a pair of power drivers 91 feedihg'séparate coils
in the relay 90. These power drivers 91 are driven
directly by the computer system 80... If the detach
25 driver is momentarilylactivated,:the telephéné
instrument 92 is connected to the telephone line : i:'
87 by the latching relay 90 and the telephone system
operates in the normal manner. 1I1f the attach driver
'_1s momentar11y activated the telephone instrument
30 - is: dlsconnected from the -line 87, its input is
' short-circuited and a meter ring detector 93 is
connected across the line. When ring current is
present on the telephone line 87 in this condiiion,
o the computer system 80 is powered up, if it is not
35 already powered..ahd a signal from the ring detector
- 93 informs the computer system 80 that ring current
is present. Ring current does-not_passithrdugh'the_'



service. This is achi-eved by several neans, the chief of which is by
operating only in.a period in 5 - - the early part of the norning. The
t.el ephone instrument of each househol d operates nornally outside of

hal f-hour intervals in this part of the rnn#y ng, in which the neter is
connected to the tele- phone line. In additlon, once.a neter has been 10
successfully interrogated it detaches itself fronlthe t el ephone line for
the rest of the nigﬁgephmﬁﬁ %lh%)%éumte%él@Bdmhbsabelhc@msieMOSOn:mgj.egree

of priority this wll typheatbypheap &@@Eeﬂnh@o! wffaéb@ ftbkéngs \{he' r
t el ephone for only ew 15 tes eac Sh ou d someone attenpt

to call a householﬂgmﬁ+vgtc?¥§eﬂ%t e &0 @%ﬁn%%géﬁh?% FPENS PR pAPRYEY ne,

the meter. will ansaeivéhestatd MpéhaaeC@nliﬂ@0§§1iénﬁeiéylguﬂ(%ﬁﬁhéhat t he

t el ephone call has answered b n call is
tern?naged a!%or aft%%Fg ou? 3%5%%%%%ﬁ€ ¥%% ﬁb?%rgéf??t%.t%éﬁf}?%eﬁqefron1
t he tel ephone I|netahephomheln@atShaamdh@umne¢ns s| bine hdldum@cond attenpt

is made to call thgngl@yégpoé\ﬁde %[Nét% hé% strurre nﬁ E{%‘gtéﬁ‘t‘eﬁc manner

the call will be routed to t one
Shoul d a menber oft@ He@skieed vﬁeﬁr%%r n%k%n%ths mwm@ enl thevt¢ kephdne

nmeter is connect edl ifet&fe t €bSPIEdCthiHE€gh NEndLSL gD i d o £r95 tel e-

a1 ous' for tFE autRed? CAFEREDY ‘%Sﬁxw”éﬁép I YO R
lhandset S _ral sed recerbked asignd Doamnd s@éraﬁmth&rfrmo&ﬁ@ﬁré:ﬁ;}ﬁiﬁ?ﬁi R
oo D reny (31481 | o} SLARFOPER L an oL 014 AE S, oot 2!
cesyral conput er ree@etve f11ter 97 whlch removes out-of band inter-
ference and is then squared up by a llmltlng
15 ‘amplifier 98. The computer system 80 then directly
demodulates the resultant signal.
The modulated signal which is transmitted to
the telephone line is generated by the computer system
80 as a sequence of timer output pulses
20 corresponding to the zero-crossings of the outgoing
.signal. These timer output pulses tdggle 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-
St iation in gain of the transmit filter 100 between
' a 2100 Hz echo suppression tone and the transmit
-.carrier frequency. The transmit filter 100 suppresses
: the harmonics in the level generator 101 output. _'
30 - The filter output 100 is fed through a 600 ohm match--
- ing resistor in the active line hybrid 96 to the |
signal transformer 95 which couples it to the
telephone line 87.
In a system for monltorlng 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 line of each house-

b



-19- than the neters allows the systemto progress call ﬁs qui ckly as.
possi bl e. Mre neters can be interrog- ated per central | ephone line and
the tine that each neter spends on the telephone |ine is mnimsed. 5 s
There is a "holiday" button on the rear of each neter. In essence this
button is used to indicate to the data_collection system that a potenti al
V|emer I's away on holiday. This is act%npllshed by the viewer pressing the
“hol i day" buhodd befuseddepathengys®em wonhboti dagnificdhspyay of AM 0: 00

“indicates thé&min?spyhéogh aRoNEACE /R §egn§¥gﬁbﬁﬁn§% Flgaigpg?é ndi tion

the meter will report e centra us is
true. Wen tﬁSrV¥§ﬁer Foiarks ?FBH?HBﬁlHﬁyseVﬁrFéspghse'tbhhls 15 t uni ng

on the tel evcRieh 6€twhifg 1BtBY dpéeheyﬁgtbﬁ@ylnntbe geigal jganner and
will report t he entral ter that "holiday" status Is fal se. The
| e detPs o&f Bh -

systentis desPGnEaT % ROFF ﬁl@ﬁﬁﬁlﬂﬁtaTPPo eherheRBt e neters. 1t
conprises a testrame®® of eashehoussholaroperkbes Abamabyy, associated”

communi cat| 035 9HL PR tha FECy S8L1 ORBLLY. PO€1 Q1 DL e Bk RVS Coput er

connected to e nas er via pri househol ds
are interr- mganedg(pbnl@U;cbvbhetMetpnbhsccenneched tel tpbotel &5

net k f I d e The central
network fromyhBRe CERER £RMRAGLE 1 8A &Heessaxﬁfg "REL ®béen

conputer i's connected_to several er pairs for met er
pol | i ng? sevéPﬁFeiééblb&uﬁnﬁﬁﬂéﬂgﬂFﬁﬁléF patpshesritsahfinfrom3o  ation.

with slaves, thedteteghone onedaba ﬁﬂé pesgraf eheragght 2 AL drhve for N
dat 3 backup, 8pds8o4 8L IS G0o0RS WA RL ESYShE e Bt BE ST a0 3 visual
‘modent di al | eprparity3this ﬁnllnﬁ?pncpblylmgannﬂhatleﬂéybhudenDden1for . K*g
conmmun- the full use of their telephone for only a few R
15 ‘minutes each night. :
' Should someone attempt to call a-household
whilst its meter is connected to the telephone line,
the meter will answer the call with a continuous
tone to indicate that the telephone call has been’
20 ‘answered by a machine. When the call is'terminated,
or after about 25 seconds, the meter will detach
itself from the-telephone'line:until-the next half-hour
time slot.  If a second attempt is made to call the |
household, within half an hour of the first call, '
25 the call w111 be routed to the telephone 1nstrument | L
in the normal manner. : ' ' : C : N’
Should a member of a household wish to make | .
an outgoing call whilst the meter is conhédted"to
the telephone line, he must unplug the meter's tele-
30 - phone cord from the wall socket. & variant of the
.~ meter system allows for the automatic handover to
the telephone instrument when the handset 1s 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.- In addition,the orlglnatlon of
calls centrally from the central computer rather



>

i cationswith the central conputer. Polling is -20- initiated by
comand to the central' conputer. Additional comands nmay be issued to
Qbtain reports fromthe systemand to produce data tapes. A directory
containing information on the neters to 5 be polled is passed before
each run froman IBMRTM conputer to i1fig-.central conputer. After

over ni ght data col | ectiop, data tapes are groduced on command, as well as
an updat ed dlrectoFyaPaBEe FRESESt ahLSWar ENPcEYiFhel t© PReITeREcoablser for

processing. 10 EQIQngkmgcaBSpeyeﬁBuehtMofée?éﬁgfé?%aﬁO?EUiﬁEeﬁkb cating
work to and receiv [ av onput er s e s| ave ufers
are dialled at the geglﬁégn §g]é2t§ei8P ?th"ﬁnﬂn?eﬁﬁ?nt?ﬂecBhggct.mﬁth
t he central conptueaChnmetedasaendBIenlEhe tetéphonéabineasedminifeséd e
avail able fog polling ispgdiyided ntgog%ggguhghitggugn e5|g%§%28?

menti ongd above. Meters are dIVI asses even and
odd. Even neters af8CBoRftefed I8 ?ﬁéeﬂéﬁebhbﬁebuth@ndu$|WQEQVEQ indicge

slots. Odd nEterStQYEhélBhtarEMI@QBQ?SBGQYQHéthhQQd tbGFeﬁt?%? vf@&ﬁ
nmet er has been successful | reconnect I1tse e

t el ephone |ine durtfig?¥R¥ ¥ﬁn€?kﬂg?yof Thésn%ﬁhﬁccnglﬂé?%dlhYthﬁange over
t el ephone |ines isviewer pheskéng Qﬁe'"h&%ﬁdayfrbﬁﬁt@ﬁebdﬁé?ét@épafﬁfﬂdery

rocedures epsure tha et egt ru results in attenpts
fo correctly” ?etra%gn#?ﬁgéag %o&gﬁg?é% 8%hA@ @p@? 3*%P€?§n§m?58|ons
bet ween the centratheohptiten hﬁa ben sénged bydthetmetert heImetlisand 30

Lhe central of ol 24enaQubuhCene HBLEr QLI £oELBDY RO B LEL pOTRULET TS

stored i nmmedi ately on disc and t ta ected ave froma
nE;er' : ycomputer that ﬁollday" status is true. When the

viewer returns from holiday, in response to his

(R

(§)]

tuning on the television set, the meter displays time in the
normal manner and will report to the central computer
that "holiday" status is false. |
The system is designed to collect.audience
data from the remote meters. It comprises a central .
20 master computer (with a standby), associated
~communications equipment and opﬁionally one or more
slave computers cbnnected to the master computer
via private lines. Meters in households -are interr- = -
ogated (polled) over the public switched telephone
25 network from the central computer and the slave
R t computers. | | _
| The central computer is connected to several
‘300 baud modem/dialler pairs for meter polling,
several 1200 baud modem/dialler pairs fdr communic-<
30 ‘ation with slaves, a disc drive for data and program
) . storage, a tape drive for data backup and data |
interchange with an IBM system, a printer and a
visual display unit console. The slave computers
are connected to several 300 baud modem/dialler pairs
35 for meter polling and a 1200 baud modem for commun-
ication with the central computer. Polling is



is retained in the menory of the slave until that neter iyg di sconnected
fromthe tel ephone line. The 35 ' data is then transmtted to the central
conputer where it is stored on disc and tape. -21- ldstead of having a-
storage systemwhich is interrogated_Py_May of a telephone line, it is
possible to store the data received fromthe trans- mssion neans in a

renovabl e sem conductor data 5 nmodul e. “Such a systen1then.conprises..a

base statiohntbhptedrbyySeBRRR®nbPetReWFBRALRBLUFE™PREBEr, a nunber of
nmeters and gakat98haNURBRhands REPVBE| esgaka godobesinhirepoetscul ate

bet ween t he baseﬁgtation 10 -gongutér ang Ehetneters. The dat a nodul es
carry time FRPBr FBEi SHSFEBnR PR BaRECCYEEi BA R0 PRESHetBrs and return tine
st anped vi edipgcsbayeoentainihe inflokmatéaedeoni shenmebeekl tgent subsystem

which e LECBSILER 18! BoTRAYT Backon! DEch 3o Eren, ShOLQETROPLL o sustem

nrcatrons ul e reader provides {he

~ means for thempuserstattbe cenpuadrcopputarto AEAETt REEEDAGBAts of the data

modul e and bQ+GOELES cEESnQPHStgnt?Bgﬁda&a peeulesa 8h EBAmsAsy tinme, 20

checks are e on i i
i s provi dedasowehd 8pepnt BpdatethdirgetaryotaPest afi§S6f tRRESodul e. The

data modul ea¢@nsieshenel 8opPthBt eEMYEbAPuteRogbs protassing.a random access
neans by which data.

nenori a ca|ﬁndar 25  clock, .a acg battery and-a
may bélwrit POALEHIARGCPESOFPEREERE ﬁgoﬁﬁg £8ds PBRBFG and the cal endar
clock throughlbeatihgcworkakocantdaceseivhiagwdaite roputheboard is :
encapsul ated,in 2 ROl VLeEhang,EoaqLRbagbnpba tadesapg Wikh1beo.

“at the beginniﬁg of data collection and remain in - N K;)

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 thé telephone line during even time
. 20 slots. O0dd meters are similarly connected during
odd time slots. Once a meter has been successfully
?oiled,-it will not reconnect itself to the telephone
line éhring'the'remainder‘éf the night. All data
.interchange over telephone lines is error checked.
25 When errors are detected, recovery procedures ensure
" that any detected corrupt information results in
attempts:to COfrectly retransmit that information.
This applies to transmissions between the central
comPUter-and the slaves and beétween the meter and
- 30 the-central'dr slave computer. Data collection by
| the'central'éomputer'is‘stored immediateIY'cﬁ disc-
and tape. Data collected by a slave from a meter
-iS'rétained-inﬂthe memory of the slave until that
meter is disconnected from the telephone line. The:
35  data is then transmitted to the central computer
where it is stored on disc and tape. -

e operation qQ e data nodul e and a visual indication



30 el.ectrical contacts prdtruding fromrecesses on Opposite si des of the
nodul e housing. Referring to Figures 11, 12 and 13, the shape of the data
nodul e 110 is roughly that” of a rectangular parallel epi ped with sides of

about 14mm 35 70mm and 108nmm respectively. Reference nureral 111
denotes the printed circuit board. Slots aL? qRrovided in the rear panels of
the nmeters and in -22- the front panel t he nodul e reader, through

whi ch a nmodul e can be FH§§FP€d°fThé§én5Iét§t8F696nFySESWeWbbcacéépt t he
snal | est faces of theeteddbeedl bgouwglk bheh ﬁayegaoﬁe nmnépuitdkéfefent

orientat- 5 I ons The rical cts to t e nodul e are
placed in the centpgsgﬁb?ﬁe%ﬁlg%Pée ?Sd 8e§e8FlYﬁé gﬁﬁﬂl% e ¥hpas-
mechani cal arrangemess;onogeaherlmnahremevpbﬂarséglcnaéustbrvéaﬂature'of
the nodul e igterfaggg,gbl ows the module to function equivalently 10 W th
the nodul e inserted Into'a neter or a nodule reader in all of its four
possi bl'e .ori ent ati ons. S¥EB ApEYEESRotbeRgcaBpaisesf.aohasaastation

rectangul ar paral | gbppuRee b?sEQﬂ EBH?Q@&@QW!@KSmthiétre&&@rcoénﬁﬁﬁFépdthe‘

edges are rounded tg m ni nm se during _transport Secon
| argest’ faces of tRA& MEEEFE ap Fa éF@&rtBUPBSFIPfaFEmPﬁéb}ﬁsﬁ?F?on of t he
modul e into the nDdealescepﬁeblelﬁbueatbebe&wéﬁhethérbas€D§ﬂ$€16ﬁader

“Finally, in e ce d Lzed L here.are_round
“channel s 20 16°3¢20hBReBk kA8 ThaTbecRrety TRECAaka pEadles PREEE or (he
modul et he cont act stime, 1mferpa&nondfngmfmbalbaeesataames b6 thesmetémsnel s.

Ref erence nuneralsa336rg@gggethggaghgg adglewpgggﬁgngméggﬁptacle W t hi n a_ 

nmeter or a nodule 25 rea makes e ctrica tac a nodul e by
k,} The module reader is an intelligent subsystem

which interfaces the data modules to the base
- 15 ‘station computer system by means of a serial
communications link. The module reader provides
the means for the base station computer system to
read the contents of the data moduie 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 visual indication is provided to the operator
of the operational status of the module. _ |
The data module consists of a printed circuit
- board containing a random access memory, a calendar
25 clock, a backup battery and a means by which data
N ) may be written to and read from the random access
memory and the calendar clock through two electrical
contacts. The whole circuit board is encapsulated
in a polyurethane foam plastics housing with two
30 electrical contacts protruding from recesses on
opposite sides of the module housing.
Referring to Figures 11, 12 and 13, the shape
of the data module 110 is roughly that of a
. rectangular parallelepiped with sides of about 14mm,
35 70mm and 108mm respectively.. Reference numeral
111 denotes the printed circuit board. Slots are
provided in the rear panels of the meters and in



"means of two spring | oaded contacts. These contacts beadﬁbn t he rounded
channels in the sides of the nbdule and serve to pull the nmpbdule into the
recep- tacle in the final fewmllinetres of its inserti‘on. 30 Thi s e
provi des a positive feeling that a nmodul e has been fully inserted. This _
inward force also serves to retain_tf3e nodule in the receptacle should a
nmeter be noved with a nodule in place. Referring to Figure 14, a data

nmodul e comgi £xropd pangleofyithe oguler repdery t%%‘igb‘ﬁhﬂtcé‘rface 117. The |
et er genegaimdwl ePWate BY citdsem@d at qthed? Wintulaze tr@ﬂg The | eading

edge of ea pul. se ser ule and to latch

to,clock data  in t
recei ved dé?’z}ef rc?matcﬁ@pﬁfo(ﬁﬂee smallrJre[sﬁe fa5e éseefatthesffe[ée‘rfene neter generat es
a 25% dut gleophduwghpulsy ey oorsa im ifloer dddE ekleht brientat- This pul se -

Lraig 19 TGN el A D es o SR 1B | NS A god Jed to an

‘enerdy storage ‘capac t %ﬁo dr age capacltor pomers a
vol t age regweatrdracER) ivhitdie f@éttsrep@ﬁert Htlrﬁélleogﬁlcze@ rf@metss inthe

nodule. A %ttt@{eynﬂo%w@ THY'O W i@ dr@ ah agfethdenory 122
and a cal endar clock 123, to maintain recorded ata and tlne i nformati on

" when the n¥dile the RGAEEY AdRant it mathfe oh 18 mPfblies trickle |
char ged fr(i'ﬁtfehﬁajd_e, amcwsagshé @zwduateortolzf&wmr{ heyuiRdilentily i nserted

‘|nto a neter,. ower e ower, sw tch 124 directs power -
fromhe v5‘1"t q’f ’%cp?‘i Hé‘tPar%orﬂ e rﬁsrﬁﬂ%}’q £22 and the .
cal endar cIrmaidélrQ&n/\/raeM tdfe ﬂuzglfcotm pexsstid lar e micmrasd o2 When t he

modul e S agle ifEhAld Hbddidy dBE e UHE dFW Fecddigulag 9y Storage

capaci tor -
parallelepiped in the follow1ng ways. First, the U

corners and edges are rounded to minimise damage
15 during transport. Secondly, the iargest faces of
the module are tapered to facilitate the insertion
of the module into the module receptacle of either
a meter or a module reéder. ‘Finally, in the centres
of the middle sized faces there are rounded channels
20 114, 115 funning 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 receptacle within a meter or a nodule
25 reader makes electrical contact with a module by e
' means of two spring loaded contacts. These contacts s '&J.
 bear on the rounded channels in the sides of the o
module and serve to pull the module into the recep-
tacle in the final few millimetres of its insertion.
_30' 'This provides a positive feeling that-a module has
been fully-inSerted; -This-inward'forée also serves
to retain the module in the receptacle should a
meter be moved with a module in place.
- Referring to Figure 14, a data module communié-_
35 ates with a meter over a two wire interface 117.
The meter generates'a pulse'width'mddulated'32-kHz
pulse train.. The leading edge of each pulse serves



119 is di scharged and.-‘the logic circuits are not powered. Wen the nodul e 54
is installed in a-nmeter, or when mains power is applied to a nmeter, the.
gnergy 25 storage capacitor 119 begins to charge and power is fed to the
logic circuits in the nodule. A voltage detector with hysteresis 125 holds
the logic circuits in a quiescent state un§§L t he vol tage on the energy
storage capacitor 119 Seg Lisen,to a |lev at which 30 the correct

u

operation of all FReSd FFan}PhFhetﬂggﬂbﬁu?%d0%9 rtehresriesd A second
upper half bridgedd2s freemsthhempabtes Onnthﬁelﬁﬁfééfﬁﬁt]ggiéﬁéfrﬁé?de -
recovery conpar at 7 par a pul ses fromthe steady
vol tage | evel on @%eég ?%@%ggggg % £$§ P?%% $F CurAR 2Br 127
triggers a data rekevépyernbaseddbie 128 and a tlneout nDnostabIe 129. It

al so cl ocksga conmand @ﬂigtpﬁggés£§513395 @egegffﬁéﬁg éﬂﬁgfd%
reglsteg 131 and a rea data shift register dat a rec very
I

nonost abl e 128 hageﬁﬁloh?5u¥ ﬁu%%etQFdWHdB¥ea$®@0M¢¢WEQH%P(ﬁﬂ?#&ﬂf of the

i nput .pul se perlodtofégéheapaaitbﬁgledgeTﬂé éRergptdtSrage FASAVEFIr
nonostabl e 128 pulse . _a datgtrecover 31% 3 sa Ies the out put of the

clock recovery coRpafafo? Yo7ta9fier %ﬁ? | fesds RAWSend
comuands and datat@othhelognovabteunbduin hbepmbdu&aM(ﬁxlﬂihterynnndatlng

the input pyse t!g@bg eagﬁ ggr{._gd 0f aRA9oPSe %é fgeq'ncgﬁ%;ee{ %gﬂ 1P as a bit

cell with the start o consi dere ng edge of
the input pul se t? a?ﬁle’r‘ﬁ%rq91@§be11¥3 st b emaintaDyweranded datpusk, . e.

a pulse with a 15t1me”9ﬂf6ﬁha£_§86t@hé‘tfx t?h@ptﬁod\!l‘lélli)erénﬁ;\?éd eﬂ'én‘? as a zero
bit. A 75% duty cXcIe gulse i.e. a pul se

' The battery 121 is trickle charged_from the

15 ‘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.

- 20 - . 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

25 storage capacitor 119 begins to charge and power -
is fed to the logic circuits in the module. A voltage
detector with hystefesié 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
30 the correct operation of all the circuits within
the module can be guaranteed. o
_. 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 vol#age_level_on the interface 117. The clock recovery
comparator'127 triggeré a data recovery monostable-
128 and a timeout monostable 129. It also clocks
a command shift register 130, a write data shift



with a nominal length of 22.9ps will be referred to as Ebone bit. In
addition, an interruption to the pulse train-, i.e. a bit cell in which no
pul.se 20 is present, will be referred to as a n155|ng clock pulse.- A =
wite.command to the data nodul e consists of a start (one) bit, a zero bit,
14 bits of wite address, 8 bits of_ygite data and a m ssing clock pul se.
The pulse w dt h nDduIated data streamis 25 recovered by the data
recovery | AL RS 13he2Bdt puredd daka shibft ceegisteratdd. 133 is shifted

into the commrmhehﬂétareeesbefylﬁgn@@@lasm wett?agaéﬁ é@té&r;gghzge{ hé?’l

on the | eadi each in he start
24t h stage onp§ ‘9%& omﬁgxélﬂg ﬂf e‘b’?%t'@' bRt ElpmaRRN Hecode | ogi ¢
134 enabl epulee deemiodt pubt othéheradlimg cedge sbif fthé egasd er 131 and cl ocks

the ite Qaécﬁ%\;é“ggdﬁ‘g@ogggglga&%? {é%r ega séa}%%132 and | nto either aﬁ\

Iocatlon int om access nenor Yster in the:
cal endar cllEkch2B3Yeprmnplag thencetputvof d:haﬁdctrhs@c rétovdey same tinme the
first 8 st&gm@éiagag ¢pmand shift . register 130 are reset. -25- The
output of the read data shift register 132 controls a current sink 135
whi ch | oads t he'1$itBe$8E c2Rd 7hhe mediel ¢ fradey | send comramds  The neters
and the rmdafrlde daewletcs fl@i@dréﬁ@vam@rrﬂ&ﬁﬂe}]gy Yﬂ)\ifb@avaabdster?] tvolTL?gevl)ﬂ/\ﬁrge
than that o | se e input pulse is

is e frorﬁ‘og‘%e%% nt2PYHuPe %n‘d""’cp‘rfé | R PIERRE PHyY the nodul e
current si rﬁ@-lfa—tsiatebl ddebyeﬁexmedag@ amraoamat arelllGvith the The ti neout

nonost abl e ase aé'a&‘x“l?lrltt[_ h@é’lfecgrts 0&'{@"%(}%%3”&1 a . haI f tines

t he i nput pul se period ui escen ate e
edge of the 1nput pulse train. The guiescent state N

_ 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. In addition, an interruption to
the pulse traim, 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. r"he pulse-width modulated data stream 1s:'
25 recovered by the data recovery latch 133. The output
| 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 - Shlft register 130, command decode loglc
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 regéz
35 . ister ‘in the calendar clock- 123 depending upon the
| ~write address. At the same time, the f1rst 8 stages
of the command Shlft register 130 are reset.



‘cycle input and during the 24 bits of the command transfer this nonostable
is retriggered sufficiently 15 frequently that it never tinmes out. -
However, it does time:out-after the 24 bits of command have been
transferred because of the nissing el ock pul se and in so doing resets the
command shift register 130. |If a one shegkd be shifted into the 25th 20

stage of the comand ghift st 130 ages 9 to_24 of the s
register are reset toﬁé‘ﬁa?‘éi{%‘gg ?\gttx??il E%a‘i %&%ds%’efc%oﬁ?ﬁfs‘ﬁr d{}}% ng a
wite command a ctonkrpli$sa csrrenbvednxftﬂs|whiamcho&&5mnhﬁarﬁtemﬂ&re

intermttent 3|e§ifh§ﬁ£ e hn§99t§815909€55ﬁ@@#¥by'f%FE#{¥E%§‘ the -

nodul e froma neter e record 1s beln |%e operation
is aborted and notbatlamF%l? né@l%de’éﬁt%ﬁ@dyt%%rwmmléﬁﬁq:m 1he witkhl®.

Simlarly, protecybppags Pé@éfdéﬂaﬁgéhgétopuiﬁé IWZ;L w8l iyKe30 a read
comand, Follomnngﬁa wite co nd Its associated m ssing clock pul se,

W th
succes¥i ve i nput DPBFstRPYRi PRigEr 151 #PHERh: t BRI AP A% 18 1529 egi st er
132, This data mofsbatsshigle tupedaiceisbuiss amnckisd Rading Gbaused o {he

meter or nodule r d rd ten to,the md A read
command to the da g ﬁqT%g%g S$§f595€ %&ﬁ?aff %%ﬁﬁst%ﬁtb¥cﬁlc§&ﬁfﬁﬁfa.one_
bit, 14 bits -Q@mpetat@ad address, a mssing clock pul se and 8 zero bits

to shift oujqthe readngt@1?%%@€q%5§gséégqé g%co achieSoddis, 24 St age of

t he command Shlft regl ster e conmand menory 1 0g |c 134 enabl es
data 5 fran ePfhéPP’éWb‘Eﬁ'?‘Pblﬂ enet3ed npna Lt 1"2-'2"%# ‘#h%m@lﬂ'egl ster in

the cal endar clockuide gepesdl ngIhlp@lQet@@légz@éh@dgg@@@ 24 gt a is | oaded

|nto the read data shift regi ster_132 an
l cycle Rnpu S dur%ng t e 52 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 the shift register are reset to guard
against false command decoding. '
_ If during a write command a clock pulse is femoved,
for instance because of some intermittent electrical'
25 = contact occasioned by the removal of the module
‘¥m§ from a meter whilst the record is being updated,
the write operation is aborted and no data is inadv-
erténtiy corrupted in the module. Similarly,
protection is proﬁided 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



first 8 stages of the command shift register are reset.s%he m ssing clock

pul se of the read command 10 causes the tinmeout npnostable 129 to reset:

t he conmmand shift register 130. Successive input pul s€s shift data 7 s

t hrough the read data shift register 132 which nodul ates the current sink

135 and so transmts data back acrossg.the interface 117. A zero at 15 -

~the output of the_read data shift register 132 causes the current sink 135

to turn on @hdreddi AeAEgsss ehdisgiagnglesk puisenerdf8ceere7. A one at . .

t he out put witsheor endrdabatshtinkt regai aheh. 13gheauUsss Lthgreurrent sink 135

to turn off agd thehloagbng %gh on thg interface 117 i s renmoved. The -

current si nR*135°fSPEEr HBS GAFPAGERAE PhphbepGPERandoshifitice power

di ssi pat i onredhiseesd30al thenpatmand ddvede emtoratllagihilBl ¢ragled @Btd32 i s

strapped to : t L0+ qui_e - o State,  25% duty cycl e_at

t he i%)terf-a%ﬁ%%%rhgaéoﬁ?é%%giﬁke ‘}ég}&sﬁau?ﬁe%aana LT Falh i nput .

pul se. Thi sthegalengastclask 14 Sepending Mpon rthehreajuaddmesst adi tion is used

to detect t&faPi&SIRRARd OintbhendTREA Batd) sfi FBLEL; ford: P §rLeader . 30 .

Each nmeter [ s of double insulated construction and, referring to Figure 15,

is connect ettiSE & SHEPRS Fubpt PRSIt Fedifter @re FRsels cabl e 136. The

mai ns supply iSTlﬁérﬁi;@&ﬁ%ﬁﬁlb&k%%ﬂsélgfOEEE]Ef&&d;'ééﬁméﬁat ﬁnd an '-'f

interference suppression filter N refore feeding the primary of a

nainsigtrané%é%%rhs? ké@egﬁﬁ Pﬁp8ﬁgﬁb$eb&63kFﬂgrﬁﬁﬁﬁcFFSrC?ﬁ@aPﬂe pri.mary

of a 51 kHzshifitdregasséor A80.141Succes@Ive Thepudi pslseanshofeer 139 _

provides th i [ cyu o] cept_c k display 142. It
&a@%gﬁéréﬁgﬂaiggvg%F@ ﬁgegag%;kg4gg§hggér 495 wg;cg _ N

al so provides | r regu : L
modulates the current sink 135 and so transmits ' N A
~ data back across the interface 117. A zero at -
5 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'causé$
the current -sink 135 to turn off and the loading |

20 on the interface 117 is removed."Thé current siﬁk
135 is turned off during 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 |

25 state, 25% duty cycle at the interface 117, the ' e
current sink 135 is turned on after each input pulse. '
This loading of the interface 117 in the quiescent

 condition is used to detect the presehce of the
module in a meter or a module reader.

30 _Each meter is of doﬁbie_insulated'cbnstrﬁction”
and, referring to Figure 15, is copnected'to a mains
supply by way of a two core mains cable 136. The
mains supply is first passed through a pfoteétiﬁe ’
fuse 137 and an ‘interference suppression'fiiter'

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.



;gf_

*a 12 volt regulator 144. 5 Di splay electronics, in the formof an

~anbient light | eyel conpensator 145 ,varies the brilliance of the display
142, in response to changés of the anbient |ight |level. The zero-crossings
“of the mains transformer 139 secondary voltage are sensed 10 by a
zero-crossing detector 146 and fed to a cosyputer system 147 to provide a

reference signal related to the mains su y zero-crossings. The signal
_whi ch passes t hr otiy® B#EnS1tRk2pst eFRed %§5h8¥QN¥E#$]ﬁh?iEPWQﬁiRQﬁQ%red
conparator with a hy8&@ERSE BudhSscéhie OL6EKta Do oy ) ocks a di vi der
circuit 149. Shoﬁ?% a 51 kFg signal _be present_on the nmains wiring at a .
l evel in excess of*3PoRI°BY ?Tf/%‘é‘é?rt6°p%a Ve ’6?‘3/‘1”0%@&4@\%)1?( t toggl es
at 51 kHz. O herwas®? vbktdregdbatontpsd.is static 20. - apart from . _

occasi-onal state ch’aggﬁ%ggysgfegg%%iéﬁéo&t,g,?? %{é’?q‘%? ya.%b'ul'j?egjutforrput er

system 147 TCounts th nges 0 er during
certéﬁﬁ'intervalslbghtihﬁvﬁbf¢ﬂﬁﬂe@§atﬂéi14%eV%mieﬁ1thﬁthﬂ}hﬁ%&nﬁe

zero-crossings. Shophd §06pPay 14PUiRCEePboRs &l €o CORNNIRSs IdE S an
I nterval exceed a ﬁgeset threshol d, the 51 kHz signal is deened-to be

present on the me®RRIGRE hyglitir 18yl nafhentRF9aFrofReRIfePhstPRver is
applied to the neh&insatBénsfoyét ag® coOSPoidd O USDrdyd derd heerguyput er

143 can be har arbie, TRECCHRpE b geFerFah e rand o it 3 A SR T
duty cycle by neasgstémalpll e gaovidecarceferdimde Signgpulmslled gating
Che o vart +opun S or Ry et Hobbhy PA-SELEGBBASS 1T voll puloel ren
153 feeds 6 volts to The shgealackigh7passes gghrough 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 thewmains ﬁiring 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 --apért from_bccas}onal state changes caused by noise
on the mains supply. The computer systém 147 counts
the number of state Changes.of'the divider - oﬁtpuﬁ
during certain intervals of time defined by their
relation to the mains~zero-cfossings, Should the
25 number of state changes in such an interval éxceed
Ao . a preset threshold, the 51 kHz signal is deemed
to be present on the mains wiring during that
interval. _ -
When mains power is applied to the.meter; a
30 voltage cdmpératoi,iso holds the computer system
147 in a reset coﬁdition until the output of the
5 volt regulator 143 can be guaranteed. The computer
sYstem'147 generates pulses of variable duty cycle
by means of a pulse 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



-28- inpedance. Wen the power switch 152 is turned ofSﬁ a conparator 454
detects the |loading of the interface 117 caused by the nobdule's current .
sink circuit 5 135. The output fromthe conparator /154 is | atched by#
flip-flop 155 on the |eading edge of the 12 volt power pulse. The pul se
.gating circuit 151 is clocked by a.divider circuit 156 running fromthe
conputer systems 10 cl ock. The'cb%%ﬁter system 147 synchroni ses itself
to the divi dedpeniarmeé & - 156 out put.-and contrgls the pul se gating circuit

151. The pul ' it cui . . 232 kHz. pul se-width nodul ated
i Uy R MhE SNt ST OENEEINEE Qrtfed (Ee 2% L L TP o

pul se train whic N1t 18 1 inserted into
t he recept aciamparatnr rd dftedts neherloading cfimiherisyst facd 47 can
generate a B& a | enOf NN 8Vs 733 : : pul se gating

PP & Alildn B o mddl 0" ¢ TodhRn "R A e, i A &

circuit 151. | tion it can suppress the pulse output.altogether tq -
gener & e ni skihg JhriCWPYestrop the compapatampthbrisykatehad7 det ecigss

the presenceyyprs isah of 55 SRt EnaDHb @Ry SRILEF Nehd hex shul €' s 1 oading

of the interface 117 when a 25%duty cycle pulse train iss applied to the
interface 1PPY§% R4eSmwdul e is absent, the computer system 147 displays 25
OFF on the vacuurhd |muorsss ot ing ockrcuspl 351 142 dpockeshdwfa di spl ay driver

I -oni-cs - N f | £c & : X S, 47 l'id
The i nfor et o ISR ER B¢ ReRhERET cerod 0 TR IR e o @

and dildpl ayskarksi Thorr@uputer hay seemuid T | syndsankses octkseh Bpl ay 142.
It then proGgedsd Qiwrfd# &iFBaStapeds E‘An@%@@ﬁg{g siatenents in

the nodul e as they are received fromthe nalns su ; ]
S ‘pulse ‘gating circuit 151. The pulse gating circuit

151 generates a 32 kHz pulse-width modulated pulse o 5~J :

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 éan generate'a pulse_
duty cycle of 25% or 75% by means of the pﬁlse éating
circuit 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'thé mod#le's
loading of the interface ‘117 when a 25% duty cycle
pulse train is applied to the interface 117. If”_
the module is absent, the computé: system 147 displays

25  OFF on the vacuum fluorescent clock display 142 .

by means of display driver electronics 157. If
a module is present, the computer system 147 ﬁalidates
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-stampéd éhannelzénd peopie
statemeﬁts_in the module as they are received froﬁ
the mains~sup§1y, ' ' ' |

35

oo

P



"-29- CLAIMS: 1 1. - A transmi ssion arrangement for transmtting data

mains wiring systemand i-n the formof a multibit digital word, the

'arrangenent conprising: 5 means for defln#ﬁgﬁ}ﬂ¥4ﬂuﬂ4lgLiL_jlnE

slots in each half cycle of a mains voltage supply and referenced to
basel i ne crossings of the.supply; neans fg genera”mu”"' lﬂmm git or i ng
unit a carrier signal at a predeterm ned Pequency n s for
gating the Cewrééiiﬁﬁ gnal "on" and "off" according to he bi al tites of

said digital id means for sel ecting one of said plurallty of time
slots for the transm ssion of the carrier signal when gated "on" whereby,

I’

froma tel evision view ng m)nltorlng unit to a st or age neans via a dOI’TEStIC

with a plurality, of suphtmﬁﬁsma 1§rk'ﬂh§éme£€e fblrrrecﬁﬁxﬁ@dﬁxgsea@ﬁabl e

- to correspond res ectlve& ue Q sai d nonitoring pni

transqm ssion’ aﬁgﬁﬁbéﬁeﬁF égléFaFnﬂéelﬁWQEEQH%F°§ﬁﬂ%ﬂ)Qﬁ%ftPréhsﬁ¥?¥?ﬁ%
dat a }“fom a pl wmeans wial & uidmeatiid (mamgs wii t incarsy s temvidreh irhetlgenfomt i ng
means 20 i ncl r r.at h i er
o gnal o whi o S5, MATL Y AYIRE Watd, onb 8- FRHLRRERE Dctfivt Po S !
arrangement s claine@QQﬁiﬂ€9m1éeféépa%Ié @luradiddy tef ngimet sliotem bn

plurality of SuaRnTHENROdyKLIYE S ithd NvafNddh LAGpEIRNAR | FEEORERSedS

“includes nmeans for generating respectively for oring units carrier
si gnal' s whi ch F&/® a%F@&&@h g§SWHH§h°§|FP&rSPPBﬁYeach ot her. 4. An

arrangement as cl ai neceansanfopr geadirag ingal mrmhm_mmitmbanmm&tfcu
recel Ving data dyondne 9nadah d0pLEEKIRIR0a ARRLERLLDD LNt the

receiving means conpri regrs celv*hg sai d data as a
ruliti bit diffl tal wor dmatnls |ftog lguattgngntpsr gargueanaumaloﬂopmt@mg"@éf o}

bits serially. according to the bit values of said digital word; and
- means for selecting one of said plurality of time
slots for the transmission of the carrier signal when
gated "on" whereby, with a plurality of such monitoring
15 units, the time slots are selectable to correspond
respéctively'uniquely to said monitoring units.
2; . A transmission arrahgement as claimed in claim 1,
capable of transmitting data from a plurality of such
monitoring wunits and in which the generating means
20 includes means for generating for the monitoring units
~carrier signals which are all of the same frequency.
3. A transmission arrangement as claimed in claim 1,
S . capable of transmitting data from a plurality of such
monitoring units, and in which the generating means
?5 inéludes means for generating respectively for the
monitoring-units carrier signals hhich have frequencies
which differ from each other. _ _
4. "An arrangement as claimed in any precéding claim,
wﬁich_includes means for receiving data from the or each
30 television monitoring wunit, the receiving means
comprising a shift register for receiving said data as a
multibit digital word with its bits in parallel and for
outputtlng said blts serially.
5. An arrangement as claimed in any preceding claxm,

35 comprxsxng_means for detecting baseline cr0551ngs of the



5. - An arrangenment as clained in any preceding clai n’B\corrpri si ng nmeans

for detecting baseline crossings of the -30- 1 nui vol t age supply and
for generating in response to each crossing a control signal, said carrier

L)

gener.at.ing means conprising-a voltage controlled OSCI” sal d. -
detecting neans so as to use said control signal 5 as mm H H'r |

phasel ock said oscillator at a -predetg{mned carrier fTecﬁJencyM

arrangenent as cl ai med in clains and 5, further corrprl si ng a b| nary

di vi der; coupl ed tq .receive tff carrier nal and to o %ea si gnal at
o Fdetap

mains 10 PRLBSUHRLFASE ( REPRLY | 488 AR rSFRSERBLRY | A @npar ed
with the eapohr@rosisjmg 4 ocomtelt shignad;rmadd i¢jrrited egsbevakisggnal , at

| ect ,
fo the t | BeabET ehpl MINFR YO Vont FOLFNE 0Bt I b Abhbleq ) SO
pl ural i t ytof se&dd deseCtdndn feqns SuM$ i4q )use Sk conbEelfotgnak &

recei VIsngageaaS r?eferencén &g argﬂerwto&s Haildrebddh Bl dY eCadi nag claim
~which cor es Qr transm carrier signal..when gated ' onto

t he mains \KF Fﬁ@rﬁgﬁgﬁﬁﬁréﬁfd?gﬁguﬂ’% 20 slot, an anplifier for .
anpl i fying. the agat edrangemeet sAgnalaimedr ahsf on:haaxms or4 | anaatSng the
out put of npll dom, s n U y 2
filter, gFg %r e“?ﬁ)\}g qmvva 1%3@@ f?le‘ghée)%%:ycggﬁg%ﬁe S E%%
downst r eafthef aarrigransigrabr ang. to ontpgtew)su@nsmnaﬂ.oramgmeyxss em

conpr 19 NgregueRky’ atbt kenedf vol ehg¥i seeﬂtr&féu DbsdMYaltdhd Nolnbé s; 30

a transm ssi on arranq;ement as C|aII'IE jn claim 2 3, 0or in. an%/ of clains
o] S,

signal for detectz.ng erro

4 to 7 whERMRASEAJAFRTR nERet SontE

ii) at least one signal, at a selected frequency between - ' ;_;

the mains frequency and the carrier frequency, to the

time slot defining means to define said unique time slots

15 for a plurality of said monitoring units and iii) a clock
- gignal for the receiving means. ' |

7. An arrangement as claimed in any preceding claim

which comprises; for transmitting the carrier'signal when

gated "on", onto the mains w1r1ng system in said one t1me

20  slot, . : _ '

_ an amplifier for amplifying the gated carrier

-signal; - - ' ; o

| a transformer for lsolat1ng ‘the output of said.

amphf:.er from said mains supply; and ' ST

25 . a filter, for removing unuanted frequency
conponents connected downstream of the transformer. -
8. " A television monitoring system compnslng-
a plurallty of ~ television viewing monltorlng'

units; S _
30 - . a transmission arrangement as "claimed' in claim 2
~or 3, or in'a_ny of claims 4 to 7 when appendant thereto;

a storage means for accept:.ng and stor:.ng data

_ from the transmission arrangement. ' '
35 9. A system as claimed in claim 8, wherein the
; storage means: compnses means for transm.l.ssxon of its

‘stored data ‘'to a central process:.ng um.t by way of a -



*and a storage nmeans for accepting and storing data fromthe transm ssion 63
arrangenent. 35 .9. . A system as clained in _claim 8 _wherein the
_Storage nmeans conprises neans for, transm ssion of its stored data to a

“central processing unit by way of a -31- 1 publlﬁmﬂ m

10. A transm ssion arrangenent as claiged in clai mﬁ Hﬁmﬁﬂm
‘her ei nbefore described with reference to Figures 8 .to"1( oft tMe s
acconpanyi ng drawings. 5 10 15 20 25 30 35 R

1 public telephone network.
10. A transmission arrangement as claimed in claim 1

substantially as hereinbefore described with reference to
Figures 8 to 10 of the accompanying drawings.
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