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SYNCHRONI ZATI ON OF A TI MEPI ECE TO A REFERENCE TI ME Thi s inventiaﬁxnmeﬁptg§
tQ | nprovenents of the synchronization of a tinepiece to a refew%ﬁfe )
time, and in particular, relates to an inproved nethod and apparatus 'f “°PU6
synchroni zing a tinepiece to such'a tinme. 5 In this specification, the term
"timepi.ece" refers to, a horological device for keeping and/or displaying
time, and/or for generating a signal which intturn may result in a display

of-~time. Timekeepi ng devi | ; S. -
NMechani cal ti nmepieces havgﬁgggﬁxﬁﬁ?gﬁpgégntéﬁrggkéﬁgHﬁﬁ%ﬁésagﬁﬁﬁéIocks haveé
been 10 known since the fourteenth century. Every location on a particular
flegree ofhl ongi t:!ﬁﬁs hr@ehbfﬂ)nsmadaepztb timpovereids i bf f @hd omchhamlsmh af a
ocation has a sligaht | r t ‘0 V. W
yhlliply Hor L HofdHentq Wind, AR08 L H0bersTeital 201 Waa/td WfhpPaled

kilometres to the ore | mmuni catl ons

nprove
and transport, sMeEhqs andegrRasatusfor syshaeiading anﬂ‘"ﬁ‘g’gﬁ’% tRasuhod Fdeer to

i npose any tine standard. Wth the com ng of the railways, and

subsequent |y the.tel a bt a o] n ~a ssi,ble e
o ngl e st anddr A"t (e ; pvoshleabfEs Cendkoh! S ERRRM 2 HIEHI R k.&*ﬂaﬁ?ﬁf
or for each of adeuirseforotkeening andhrers displaritienti e pdéorafenaenaryt (ng e 1#1g4al
the United Stateshdéh AEiurs anaOresltt A dedp1ay .of Atimatal ia |s divided into
three tine zones: Eastern Standard Tine [EST] (Queensland, New South Wl es,
the Australian Capital Territory, Victoria and Tasmani a), Central Standard

Time [CST] (Sout H ingkaeping seu}rest bavenbeamdp nusee fPr 13919) 3 3R% XABES-cr Mechanical
Standard Tine [ \Efhenidéed cHane Abswhr dh | ex)istetine Sbare 980 ayextsoand alisgkscHave been

Dayl i ght Savi ng, v ' head of the relevant Standard.
time for a pepﬁ5dagrﬁgﬁh§gﬁ@%?ﬁéﬂﬁggabgﬁﬁgsﬁing and autumm each year.
O hers have not, which results in there being up

Every location on a particular degree of léngitude has the same local
time, and it follows that such a location has a slightly different time
from that in a town or village a few kilometres to the sast or wast. In
the days before improved communications Andgtransport, such places wers
15 1isolated, and thers was no need to impose any time standerd. With the
coming of the railways, and subsequantly the telegraph, 1t became both
necessary and possible to impose a single standard time for an entire
country (such as the United Kingdom) or for each of a number of time
zones extending across a country {such as the United States of America
20 and Australia).

Australia 1s divided into three time zones: Eastern Standard Time [EST]
(Queensland, New South wé1as, the Austra11aﬁ Capital Tarritory, Victoria
and Tasmania), Central Standard Time [CST] (South Australia and the
Northern Territory) and Western Standard Time [WST] (Westarn Australia).

- 25 Some States have adopted Day1jgh£ Saving, ad@anc1ng clocks ans hour ahead
of tho relevant-Standard time for a pariod df some months between spring
and autumn each year. Others have not, which results in there ‘being up

' to fiva time zones 1in Australia during the period in which Daylight
-Saving operates. In the spring to autimn period of 1994/1995, a

30 different set of five time zanes was created by the decisions of New
South Wales and Victoris to return-to Eastefn Standard Time on different
dates. Naw South Wales has subsequent1y agreed to use the same dates as
victoria and Tasmania for the end of Daylight Saving, however, there are
st111 difficulties for persons, particulanly business persons, In the
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to five time zones in Australia during the period in which Dayllght SaV|ng
oper at es. In the spring to autimm period of 1994/1995, a 30
different set of five tinme zones was created by the decisions of New South
Wal es and Victoria to return to Easte n Standard Tine on different dates.
~Now Sout h Wal es has subsequently agreed to use the sane dates as Victoria
and Tasmania for the end of Daylig t Saving, 2however, there are stil

difficulties for bersops te?%n&'ﬁ%ﬂrolry s}bgﬁ{cgeffg p&.l;,,ﬁpﬂs in trﬂeth,@ time Ak OUS

States and Terri'ri'es I'ch are no he one tiinme zone. Despite the
probl ens caused by havi ng between three and five time zones,. and the
twice-yearly chawgpital thd@robiahs r@agsdte by maaling hetweehriheemfant tivei time zones,.

States and: Teryid ohd Sce TRy LAIER A°CRe dile AT Al 811 BRETEHre B the

| ndependent.| y.-of:" €a g Ire a manual operation to cxrrect and
change the tine Q!lgbbl Syates and Jdagritaeiegat @"%eﬁ"’&ﬂgﬂeéaﬂf‘e Auptralia; pparate
Tel stra Cor pormt {rpdriiei€lyP 0N Sedtheothar, paraly reluige r e freneslc epenatien tor cotrectig

the "pips” heard,q clliema‘e Q(?lgrtigngrh*ltsgfagb@l fard Ay dnB &Qutﬁeﬁ‘%i%b?ﬁ and the

Northern Territory) on~somne ra I'ons, pfoviding 10 I al
"speaking clock”, and providing eqU|vaIent facilities for conputer users
vi a nodens. TettStAl’u&tt&l'l$0, Tadstara r @pparstndmtis vneaswnwbha Mat | ppeaiding mefarence

comm ttee allhoffids a%#&@écihge{kﬁ”‘iﬁ%k‘)%ﬁ'roe Bn! i h hddF tdH tne EFH-hbAthSbutn

the States have over particu

State adopts Dayg %j—l'iP”SaW%gth"aWd’tf‘?fé‘ Eefrfony d°’e>ﬁ°!"d'éﬁdé% % HS‘saer °YT‘UHF
Dayl i ght Savi ngy. thdefiai-ar € spaukend sd'leakf'e iand Aprsivii ddniga equisadénitatfactidtbés for
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National Time Committes, although as has been mentioned sarlier in this
spec1f1cation, the States have powers over such things as whether or not
a part‘lcu‘lar State adopts Daylight Saving, and the entry and exit dates

15 to and from Daylight Saving.

There- are in existence in Australia installations of a plurality of
clocks, operating on a "mastar-slave” basis, where a master clock is
connected by elactrical cabling to a number of slave clocks, which are
controlled by the master clock and as a result all show the same t1me1._,
20 Such 1nstallations-may' he found in locations such as hosp1ta1s' and
airport term1na1s.-' They are cumbersome, and expensive to construct, and
are only useful whera no slave clock is very far from the master clock.

The concept of using a radio signal to carry time information was first
published some forty years ago. In US-A-4, 264 398 by Lemelson, published

25 on 27 May 1980, there 1s disclosed a ' method and apparatus for
' 'automaucany sotting timep1acas in a time zane The method involved the
setting of a timepiece - such as a watch worn by a traveller passing from

one time zone to another - by the transmissfon of a time-related signal,
which results in the timepiece displaying q;r being able to display. the

30 correct tims for the time zone in which the 1:.1mep'lece 18 located. -

AU-B-83677/91 (843824) by NEC Corporation, |[publiished on 12 March 1992,
relates to time-keeping apparatus which lutilises a cellular mobile
communications system as a source of transpitted signals which cause a
correct time to be displayad on a timepiece which 1s adapted to be




connected by electrlcal cabling to a nunber of slave clocks which are .
controlled by the master clock and as a result all show.the same tinme. 20
Such installations nmay be found in locations such as hospitals and
airport termnals. They are cunbersone, and expensive to construct, and
are only useful where no slave clock is very;far fromthe nmaster clock The
concept of using a radio signal to carry tln% I nformati on was first

publ i shed sonme forty years 9 Lenel son, publlshed 25-
on 27 May 19@8““'}/&9 gvelﬁgg“d?% Pg’s?eﬁe"ségéngt 5g¥°dand appar atus' for
automatically setting tinepieces' in a tine zone. The nethod invol ved the

setting of a tingpi ee&ral SRHéUbﬂ& 8f \adriliny\Ha8 By cperatival hesyytamscaljefir tha
one Lime Zone ! G Anot ARlia choekt " B{;&%ﬁ 4 aﬂimm%a BRoddEhtscd 1 nadd dhich
‘which results i r{he ¢ ece di eln

a
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AU- B- 83677/ 91 5 (diap&tR4) od)eer@1 Gurpsueat T 1) , panidl wishie dsyoohrbd | ¢ar thosBo@Wicks,

relates to Uingkeco NGy GPBARLS e Yot HReUiipl seS @ cel lylar  mobile

comuni cations systemas a source of transmtted signals which cause a
correct time to be displayed on a tinepiece which is adapted to be
nounted on a vehilare 0§ d1QaPg Rehganfbt ya aystemedn Risersddenad dvbpuidouatries

Ge h t K.
VLF cransm ttor BRsAqieade® 3 3REReT] sy ihrohfe AT PAEO Inoiacat . Fér RRNANG!
cl ocks t hroughoutt Hsr @wnﬁnjcmdﬁ sHecte mappfarint e W’%ﬁttﬁﬁ? qn, t ipepdsces -

Time), and whighmsetngARANE B8vd 9§Rat| dIskTaysbF ivhgén dire axstoofatediaitth petiumal
ggLLte ﬂ etsl Te. Thggmei\)u esrs(,:I SaL Yy reg&%eps,f Ofax® SabRimD, | Tyfliratb®! t81 3R] Makhfies
(ATMs), debit and cradit card tarminals, and go on. This 1s particularly

so for accurate records of such things as cﬁedit card transactions, ATM

transactions, faxes sent and received, and so'on, as well as dealing with

15 the problems caused by Daylight Saving chatf\ges. Many of tha prasent

clocks used in such applications drift a1ar@1ng1y over ralatively short

periods of time. 1In addition, there is rareiy any structure in place to

check and correct the time shown on such a timepiece; it is also quite

common for such ¢locks to not ‘be reset for and/or after Daylight Saving
20 changes.

It 1s an object of this invention to provids an improved system for the
synchronization of a timepiece to a raferenca time.

'The invention brov1des a method of synchronizing a timeplieca to a
refarenca time, including the steps of: '

25 gensrating a dignal which includes 1lhformation relating to said
referance time; - :

transmitting said signal from a transmiltta_r;_
raceiving said signal at or in the vicinity of said timepiece;
processing said signal to enable said|timepiece to display a time,

30 or genarate an output reprasentative qf said time, said time being
the correct time for a preset zone, logality or offset.




which.is able to renptely synchroni ze and reset timnmepieces. For exanple, it
IS essential to be able to naintain the correct tinme on tinmepieces- 10 nost
of which have digital displays - which are associ ated wi th personal
conputers, <cash registers, fax nmachines, automated teller nachines
(ATMs), debit and credit card termnals, and so on. This is particularly
so for accurate records of such things as crédit card transactions, ATM

transacti ons, faf%%S@?e’HEa&]“Qr{]ergM@& o500 %or A3pURbh ATy WP Thha ' 45

t he probl ens caused e present
cl ocks used in sﬂﬁﬁfﬁwﬁlt 16ﬁ§“ﬂﬂ9ft alarntngly over reIatrver short
periods of tine. In addrtron there is rarely any structure in place to

check and correct theneta{]gewshpq\ggiﬁn a?nldda??odta' rgery,.g Heddd I§|9 150 qg'\fﬂ@iﬁaan

common for such cl ocks or and/ o er ﬁe
changes. It is an obj B‘Eﬂ“‘ﬂf‘gt‘ﬁrf%""tahv’é‘nf?‘éﬁ“tgot?)rsﬁv‘?d‘é ‘H’ﬁ“??r%f’ ed system

for the synchronrzatron of a tinmepiece to a reference tine.. The invention

provi des “a g Nod Qoo 2YRPUeRIcE! Pldm Bnd IFERIACS 19?1 Wforrﬁéﬁbﬁmgsiweto

i ncl udi ng the steps o eneratin
information relating*heoc¥EPer Fé?%?%rnéep'tersﬁg;t“t‘ ﬂ%% E?ﬁﬂg%a (%g‘r"‘ % om
a transmtter: receiving said signal at or in the vic nity of said
timepiece: processing qghd! ¢3! H3glay' or WMLy bl LorREY q3f0. 0 di SPIaY 2
time, 30 or generate an output representative of said tine, said
time being the correct tinme for a preset zone, lo ality or offset.

The 1invention further provides a timepiece adapted to be synchronized to
a refarence time, inctuding:

10 recelvar maans adapted to receive 2 itgnat ¢ontaining time Zzona
data for a plurality of time zones;

control circuitry for decoding said signal; and

Tocality switch means for selecting one of ‘a number of
predetermined time régimes; . -
’ .
15 - such that said circuitry sends to a dtsptay, or to other apparatus, a
time stgnal ropresentativa - of the correct time for the selected
predetermined time régimes.

The invention also provides a timepiece adabted to receive and decode a

signal containing time zone data for a numbér of ttme -zones, and data on
20 dayltght saving changes, including:
‘means to store said data on daytighﬂ saving changes so0 that the
time alteration consequent upon said ichanges may be effected for
that timepieca on a stated time and date,.éven 1f no further signal
is recaived. ‘ .

25 The invention further provides a mathod | of setting a timepiece in

.accordance with a signal containing data on jdaylight saving time changes,
including: T '




4 The invention al so provides apparatus for synchronizing a tinmepiece to a
reference tinme, including: neans to receive and decode a trananitted
signal, said signal including information relating to said reference tineg;
5 nmeans to extract fromthe decoded signal information relating to
the correct tine for a preset tinme zone locality or offset; and nmeans to
display or to output said correct tinme. The $nvention further provides a
timepi ece adapted to _be s¥nchron|&ed tQ a reference tine, including: 10
recei ver means adapt 868SBIYtdReisedd 3 mal containing tinme zone data for a
plurality of time zones; control circuitry for decoding said signal; and
locality swtch ”E?@éewirw saﬁeg%h’l rhﬂ, 0PNk th8f y1cInitJUSIOGT t imdhiece;
“predeterm ned tinme rdgl nes; such that said circuitry sends to a
di splay, or to other apparatus, atime signal representative of the
correct time for ubedisglseid sdgmiedetermned tine regines. The invention
al so provides a tinepiece adapted to receive and decode a signal containing
time zone data for a number Jé ones and data on 20 dayllght savi ng
changes, i ncl udi ng: ﬁé%ﬂ§9ﬁﬂigt F%=§ A9d data on dayliight! savi‘ng changes so
that the tinme alteration consequent upon said changes nmay be effected for
that timeplecg on a Sbeifd, Lbt'Ta AifleIahe &Y dbis %Atwntsbetnssaaah.w said
received. 25 The invention. fu provid of settlng a
timepi ece in .accor daRERIeGH ttﬂ aa"g‘l' &ﬁa? cont a| n| ng at a on dayl i ght saving
ti me changes, i

The 1invention also provides a methed of syn#hrontz1ng a timepiece to a
refarence time, including the steps of:
generating a signal which includes 1Aformatton relating to said
10 referenca time; ‘

transmitting said signal from a transmitter;

- receiving said signal at or in the victhtty of said timepiece; and
processtng'satd signal to enable said ?1mépiece to dtsp1ay a time,
or generate an output representattve'af said time, said time baeing

16 the correct time for a praset zone, locality or offset.
. 1

The invention also pr&vtdeé'Apparatps for sypchronizing a timepiece to a
referance time, inctuding:

means to receive and decode a trangmitted signal, said signal-" ~
including information raelating to said|reference time: '

20 © means to extract from the dacbdad st;na]-tnfoﬁmntton relating to
the correct time for a praset zone, logality or offset: and

means to display or to output said corfect time.

The invention further provides a method of s#nchroniztng a ttméptece to a
reference time, including the steps of:




-

I ncl udi ng: 5 transmtting said signal; receiving said signal at or in
t:he vicinity of a tinepiece; decoding said signal; storing said data; and 5
setting, at.a time and on a date contained in said data, said tinepiece
to a newtinme. The invention also provides a nethod of synchronizing a

ti mepiece to a reference tinme, including the steps of: generating a signal
whi ch includes information relating to said&#610 reference tine;
transmtting said signal froma transmtter; receivi said signal at or in
the vicinity of sai dS8"PHfinecs; siama’ rff'ﬁ&’és%’lﬂ@d%sal'ﬂf%’%ghﬁf‘ raladiag to awid
ti-mepi ece to displ ayrefatence,time; generate an output representative of said
tine, -said tine being 16 the correct tine for a preset zone,

|l ocality or offset. The ntio

| n al so, provi des ratus for s chronizing
a tinepiece to a refterag?f%%)éﬁ%?n’i B "ﬁbﬁ’rﬁa" an%’éﬁ'f??ﬂ% " receive and decode
atran mtted signal, said signal- including informatlon relating to said

reference time; 20 rgcetivingsdid 4ign&Xkt art 1d 'tﬂénv'ﬂbﬂnéﬁ%ﬁdﬁidstm?{ace, and
information relating to the correct tinme for a preset zone 1ty or

of fset: and means to display or to output said cor ect tine. *
5 processing said signal to enable said timepiece to display a time,

,or generats an output representative of said time, said time being
the correct time for a preset zone, locality or offset.

The invention also provides apparatus for syrichronizing a timepieca to a
raference time, including:

10 means to receiva and decode a transp1tted signal, said signal
including information relating to said referance time;

means to extract from the decoded signal 1nformat1on'relating to
“the correct time for a preset zane, locality or offset: and

means to display or to output said . corrsct time.

15 The invention further provides a method of synchronizing a timepiece to a
raference time, 1nclud1ng the staps of:

‘generating a first signal;
_trap§m1tt{ng said first signa]:
rece;v16§”;;;;if;fsf'éignél;
20 compésing a-secohd signa] consequentiupon receipt of sa;d %1rs£

signal, said second signal 1nc1ud1h9,1nformation relating to the
precise time of receipt of said-fir&tw*igha1:'and

transmitting said second signal.

The invention alsa provides a system for synchrdnizing.a timepiece to a
25 reference - timepiece, sald system includiing means .connected tc a




The invention further provides a mathod of s nchronizing a tinepiece to a
reference time, including the steps of: 6 generating a signal which
i'ncludes information relating to said reference tine; transmtting said
signal froma transmtter; receiving said signal at or in the vicinity of
said tinepiece; and 5 processing said signal to enable said
timepiece to display a time, or generate an butput representative of said

tinme, said tine being the correct tinme fo rese one ity pr

of fset. The i nvéﬁ!ﬂsdgttél"so“éi’ oVeaEY thgyp e Q‘PU%JO“PB?‘G ES’/ 6?1'?35%?23 %&f% ?&%bi@ce
to a reference fai timepidtel Waiiagueadd being adaptedins receivecemidveéirsinsigdel ade toa
transmtted sigpalose §aegco%uge?dnaun%aqa i f PRABNbh OBn I EeRlprBEiskO t¥id bf
reference tine; neans to ext ract coded S|§?ab bqfor?&%* " °
relating to -th&eeiekelf $4ifef f'd‘F é’ sef oﬁ%wnﬂo& Mo ol 1
means to di spbaytramsmittegubyp stidarshsattteect time. 15 The |nvent|on further
provi des a net hod of synchronizing a timepiece to a reference tine

i ncluding the ste s of: a first sign I n rSi
signal ; receivi d@ sEﬂ"&"tf F”'SF‘ gr“%’ st a#(?np%y H;sc%%“g. 9‘°°Sn‘§ﬂ
consequent upon arecﬁrpnceoﬁmm ohiﬁlmtefsligmwmng said’ second si gnal

i ncluding information relating to the

means to generate a first signal;
transmission means to transmit said first signal;

10 monitor means connacted to said monitér means for receiving said
first signal and for composing a secfnnd signal related to said
first signal, said signal thereaftar being transmitted by said
transmission meang; and

-means associated with sajd timepiece for commenc1ng a count and

15 receipt of said first signal, and'for using the information from
said count and from information contaihed in said second signal to
genarate accurate time. ‘ o

An embodiment of the invention will be deséribed in detail hareinafter
“with reference to the accompanying drawings, 'in which:

20 Fig 1. is a block diagram of one Bmbodiment of a method and
apparatus for synchronization of a t1m4p1ece to a reference time;

Fig“2, is a block diagram of the signal genaration and transmission
‘aspact of the arrangement of Fig. 1; and

Fig. 3 18 a circuit d1a§ram of one embpdiment of recé1v1ng/docod1n9
25 apparatus.

The block diagram of Fig. 1 represents an arrangement which utilises the
Telstra Radio Paging Network (RPN). The RPN 1= adapted to send messages
to paging davices carried by persons, Although at the present time the
RPN doas not service tha entire area of Australia, it can reach soma 80%




precise tine of receipt of said ffrst signal and transmtting said second
signal. The invention also provides a system for synchronizing a tinepiece
to a 25 reference tinepiece, said system inclyd ng neans connected
to a 7 transmitter, said transmtter being adapted to transmt a first
signal to a tinepiece, said neans being adapted to receive said first _
signal and to conpose a second signal including information on the precise
tinme of receipt of said first signal, said skcond signal being adapted to

be 5 transmtted_ by, said transmitter |nv furt her I;des
system for yncﬁfo%‘f'%l ;“twﬂ'e angcg°t1%tr§ r&f g%&g&d ol a%g;?é%iﬁﬁ’ af! the
i ncl udi ng: rreanslet@f‘gener'ré{@e "at'fqu‘st135|°§!’f‘éﬂt“t r 298 °§S|tt¥n seeding t’d%‘?l&n% t

said first signalaad’ifes to mast8PrirainitRees whochealsd signalai tb a0Mrghr nowmisars

for receiving S%f s1ab£§:trar3§mqg€4rsan fﬂ'fe f@@?s'sm&aﬁ%gb&dtﬂr%ﬂgétaaeﬂfgﬁ%

to said first signal nal g LW {
transni ssi on fedasth éﬁﬂtmﬁ”e%fhé mmhaews\/wﬂ Yif o whilehe ginetierns w11 tranamit

commenci ng a cownb sigAatkSto the terFiR6ry pF Misteslite. i fst si gnaL and for
using the information fromsaid count and from i nfofnmation contalned in

sai d second signal toégenerate accurate tinme. An enpodlnent of
i nvention will bDdgdesahpwedionaldeansrat ingr anrardtua 10 t*h*qhe’ﬂte‘r‘eﬁeede@srtme in
acconpanyi ng dr amgr@08etalin #hirehdition to Fig. 2. A sigral - preferably an encoded

and/or encrypted signal - will be prepared using apparatus 10, and then
10 sent to the RPN signal distribution centre for transmission from the RPN
transmitters. Such transmissions could be mafe 1n a number of ways. The
transmission could be a continuous tral\sm1ss1on, or a periodic
transmisston during daylight hours, or at night, Praeferably, the
transmission would be arranged to take placeé in the early hours of the
15 morning, whan a paging network's normal 1oadlis at its lightest and as a
result transmitting capacity for the time signal is readily available.
The encoding/encryption of the  signal 1s§ necaessary to ensure that
unlicensed or non-accredited timepieces are'ﬁot able to decode the signal
for time correction and other operations' A decoding key may ba
20 incorporated as an-intsgral part of electronhc ctrouitry in a t1mepieca.

or may be in the form of software. It may aﬂso take the form of a Smart
Card.

The signal generatad by apparatus 10, which {ncludes a real time message,
is “sent to the RPN signal ‘distribution cehtre 12. According to the
25 chosen option amongst those already discusied, the signal is sent for
transmission to a plurality of transmitters,:two of which are shown at 14
and 16. Although it is envisaged that esagch of the transmitters will
transmit the same signal at the same timp, it is quite 7ikely that -
transmitters will send signals at different times. However, each
30 transmitted signal will ba a real time signa}. Such transmitters are, as
discussed previously, normally used to transmit signals which area adapted
to bs received by paging devices (not shown). Timepieces . 18 and 22 are
located remotely from transmitters 14 and 16, but each is in’ range of at
least ono transmitter. It may well be that timepiece 18 {s 1n the

35 Western Standard Time zone, and timepiace 2P {s in the Eastern Standard
Time zone.




20 Fig 1. is a block diagram of one bnbodinment of a nethod and
appar at us for synchronization of a tinmepiece to a reference tine; Fig 2. is
a bl ock diagram of the. signal generation and transpission aspect of the
arrangement of Fig. 1; and Fig. 3 is a circuit diagramof one ermbodi ment of
recei ving/ decodi ng 25 apparatus. The block diagramof Fig. 1
represents an a rangoment which utilises the Tel stra Radi o Pagi ng Network
(RPN). The RPMis adapted to send nessages 90 pagi ng devices carried by
per sons. Al't ough at the presént time the RPN does not service the entire
area of Aus ral iTameriecasari8r @a¢ 2 refOBY)y ingiudena Fapin JOFBIYEr afRf FONtl,
I's comm tted tOc@Pcﬁ’éPﬁQ%hM of Fife spetaven kehathe tieg wesdagessipnat dnanspitted

Byt s ghals 6o Fargartsi i P 4 18 s RaElEY She 'r"%w‘:'tw&“?m £Y the
signals may be toontroli eirsyitmonpasynshropize # sfegk AAl '1561%{" g‘@o%’%éﬁ?‘%ﬂ‘?&ﬁ% to
satellite, whigChadyist! Whé mychan1§m ajas Bhd chivcsigmal s The ¢ Toek tvaayr hdver an ahalog

- Austral Fi t hyid |
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The ¢lock mechanism’s circuitry may be so arﬂanged that the time (and the
day, date and year information if they er‘e included) 1s able to be
synchronized as a result of receiving thL aforementioned sigrnal to
15 maintain the accuracy of the mechanism, or! for updating the time for
changes such as the entry 1into or the departbre from pDaylight Saving, ar
for the occasional corrections to UTC (Co-orQ1nated Universal Tima) time.
As far as ‘the latter is concerned, thars arE regular agreed corrections
to time, often by the addition of a 1eep—second on a predeterminad date.
20 While UTC time - which is equ1va1ent to Greerhw‘lch Mean Time - s referred
to throughout the specification and c]aims, Jocatl time, .which 1s in
itself derived from UTC time, may well be ststituted when accurate time

is being sourced, and any reference to UTC ‘time may be seen to include
local time.

25 In Fig. ', timeptece 18 fs, or 1s connected to, an analog clock whose
display shows that the time is 10:07 Westbrn Standard Time. In the
praceding twenty-four hours, a signal has bden received from transmitter .

" 14 or 18 to correct the time on the display. Timepiece 22 ts associated
with a digital display, which shows the t1melto be 12:07:41 EST. It also

30 has received a signal within the last twen y-four hours to correct the.
tima.

Thera ars many variations to tha hasic scheme described in relation to
Fig. 1. The tima transmissions from transmittars 14,16 could be spacific
to a particular time zone. Thus, transmitter 14, Tocated in Wastarn
35 Australia, and all other transmitters in thap tima zone, could transmit a

signal which related only to the Westarn Stapdard Time zbne. Tran_smitter



15 nDrnlng, “when a paging network's normal load is at its lightest and as a
result transmitting capacity for the time signal is readily avail able. The

encodi ng/ encryption of the signal 1s necessary to ensure that unlicensed or
non-accredited timepi eces are not able to decode the signal for time

correction and other operations. A decoding key may be 20
I ncorporated as an integral part of electronic circuitry in a tinmepiece, or
may be in the formof software. It may alsoﬂtaketheformof a Smart Card.

The signal generated:- bgﬁappar atus 10, which includes a real r{? nmessage,
is sent to the RN Ydaghed 1ndvhet E3Tharqeonatdestyy 8EHES. trT“%‘é"&?’Eﬁ F\E; 8t (ZRge.pBay
chosen option angiigstrahsivitea adigrgidyaTivantiso ehat Zohe, 'sofjralrdss fornothsorareas

transmssion to & QL%II;‘QHOI Ya Yin faa{lﬁﬁ]a%"%r y ?),}mu ARinlr _q,rrecoi,hgmrat 14

and 16. Al t hough 'I't T's énvisaged ettransmtters w
transmt the same signal at the sane tine, it 1is quite l'i kely that
transmtters W hdwevergndtheSi gredbSradatappbath ewoulid Hei ‘M. have Hoveomasn stgmah

80 transmitteg ?4&931&%'%0%'@“@?4%& ng SLA8 wibnHHC Rnd | ARLIBH  Ldicar

as di scussed previou ansmt si
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are | ocated renoyally ¢dneain aamaagot gfwingdthanchrtest bike earciall i zopesydn cthe
at |l east one tra t t [
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and control 10 time message is received and decoded the corTect time for the particular
time zone 1s determined.

As a preference, the device would 1nclude| a switch or a series of
switches which could be termed "locality switches”. The locality switch
could be set to program the time transmissio’: decoder 1n the radio ¢lock

15 mechanism to keep the time for any locality' 1nc1udad in the information
transmitted By the signal. In normal use thé switch would be set to the
position for the time zone in which the é:;lock mechanism 18 located.
Howaver, by setting the: switch to another podition, a display of the tima

in another zone may be obtained.. permanel'lt setting of the sw'ltch to

20 anothar zona - a zone anywhere in the erTd - would be usafu'l in
locations whare it is gdesired to knowl the time in that zone.
AppHcations__ could be at airparts, in financ!m‘l dealers’ offices -and the

* 1ike. In addition, 1in a place such as Broken Hi11, which despite being
in New South Wales has h1stor1ca11y oparated on Central Australian Time,

25 a timepiece locality switch could be sef to CST. This would be
accomplished by comorahensWe inforpation bging included in time signal
transmissions. A locath sw1tch may take lthe form of a single multi-

position switch, a series of switc_hes. a !push-button arrangement, or
software means. '

30 Some persons 11ke to operate with a clock which displays a time which is
in advance of the correct time. For example| a persan may wish to have a
clock which is five minutes ahead of the [actual time. Means may be

- provided such that tho ¢lock mechanism mhy display, instead of the
correct time for a zone or locality, a timp which is in advance or in

35 retard of that time. It may be possible tr salect such an alternative
display by providing one or more settings on{the locality switch,




circuitry (shown in Fig. 3), such that a tinme nessage signal transmtted
fromtransmtter 14 or 16 is.received by the receiver and decoded by the
control circuitry to synchronize a clock nmechanismin the tinepiece to 5
adjust. the nechanismto the correct tinme. The clock may have an anal og
display (20) or a digital display (24). Aternatively, the output fromthe
control circuitry may consist of output neagps such as a digital signal,
which may be directly or indirectly interfaced to per sonal conputer,
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15 m1nus desired intervals from UTC tims, togetﬂer with date (H' any) of the
next Daylight Saving change and the d1rect40n of that change for that
time zone. The digital inverse of the previous UTC time 1s sent as well
as real time UTC, to enable a comparison of the two pieces of information
to be made by control circuitry at the t1m:ep1ece, as a monitoring and

o 20 checking measura. A preferred interval from' UTC time may be 30 minutes,
as throughout the world most if not all-time zones are reckoned in half-
hour or hour intervals from UTC time. It'is preferred that a singla
signal, containing time zone data on s1xt.een: time zones, be transmitted.

: 'A-Tt'hcugh at present there is only a maximum of eight time zones in p‘laé.e

25 1in Australia during any one per1od, should lother areas be covered, the

signal would have the capacity to service th se areas. '

]
Information on the next Daylight Saving charLge(s) 1§ sent in advance of
the earliest date, to enable the timeptece tb reset the time, even 1f it
does not receive a regular signal immediately after the.change, or the

30 preceding few signals. the information in¢ludes at Teast the date on
which the change is to occur, and if requifed the time of the change,
together with the direction and magnitude of the change. Such Daylight
Saving information'may be routinely transmitted as part of each signal
transmission, and may be stored by the timepiece and used by it to

35 automatically effact the correct time adjustnent for DayHéh’t saving when
the real tima in the t1mep1eca corrssponds tp the time and data that has
been routinaly conveyed to the t1memece nd stored. Following the



with a digitail display, which shows the tinme to be 12:07:41 EST. It also .
30 has received a signal within the last twen y-four hours to correct the
time. There are nany variations to the basic sch ng described in relation
to Fig. 1. The tine transmissions fromtransmtters 14,16 coul d be specific
to a particular tinme zone. Thus, transm tter 14, located in Western 35
Australia, and all .other transmtters in that time zone, could transmt a
signal which related only to the Western St& dard.Tine zone. Transmtter

10 16, located- in the EST area, and any-other -transm tters.in that zone,
may onlty transnfhange spfghhbe time e\pafie timapiege 2enRf frieg the, Raydight oBavipg drime
areas of the wothdl,signai Agimat twoltd 28neecunfi guhad udert;gmiﬂyrbm:w‘dc ¢roRomhation .
However, the erfe I v ol |
5 transmtted Péoglfrtn hgﬁ ﬁ‘e??go%g?n&%?dﬁé@%ibtq&&ﬁm ﬁﬁnt't eg?deqlh%n @onl érﬁ%‘ﬁna
which in the Auditeaishaspec SRIELPd HeamsTarhsheuriireeseodhtshanaTng  the £18e ooty the
woul d cont ai n§ acomrestipay tight raavidyecadjustrent timee for' all tinme zones in the

region, and woul d al so include a code which would &llow a decodi ng device
to assign the caorrect ti to the correct,,lo ality.code so . that when 10
ti me message | s%?’eﬂi’:\f'\?ea‘r@hd Featqr+ pRndlny r&‘f?”’iéidﬁ@ ﬁBr adyAncs .91 in&iﬁ {]ﬂ?‘t
tinme zone is desevimgnetiansss, ather eéauieomset tmetu@vﬂ@empql deceiive | aichpeaific
switch or  a serigfalOf swiniches YOI flicestsl & BRyTRREIESAVInGCaldnby 3 fenbast. -
The locality sw tctt;‘ coul d ge set {ro roglr,_‘ag t hﬁ@'tll &ra sm iSI on (;‘iechﬁrg
in the radio cl GHKPPEM8enEM STRAY °{2§L§p AE &i FY VR SRV N Sirney, sienal,u b
in the inforrtitpsnsmitted at a precise time to initiate the!l change 15 also removed. It
follows that if for some reason a signal is hot transmitted or received,
such a change will sti111 be made.

|

The raeal time generated time code signal is f‘ed via a real time handshake
system to tho RPN 12 for broadcast through triansmitter 14. The handshake
16 takes the form of the master encoder requesting (A) tha RPN for
permission to feed data for transmission, an! acknowledgment (B) from the
RPN 12, and the feading of data (C) from the ianoder 30 to the RPN 12.

The format of the real time message to be_trinsm?ttad may be:

(ID)(Timex/TimexDate)<Leap—Second-Datie><T1ma Zone Data>

signat s transmftted 1s for it to be trapsmitted six times within a
twonty-four hour period, with intervals of: about five minutes between

each transmission. It 1s envisaged that the preferred single signal,
céntai_n'lng real time data on 16 time zones,:would-transmit in about 4.5
25 seconds. Preferably, the first “transmissién would commence at around
02:00:30 EST. That enables the handshake to!take place immediately after

02:00:00, and the protocols of ‘that mean thkt transmission may commence
within a few milliseconds, consistent with a
the request. '

20 The preferred manner in which 1t has been SUT?GStOd that the time message

immediate acknowledgment of

30 The cfrcuit of Fig, 3 is that of a "receivifgg clock mechanism" which may
be regarded as a variant of ;1mepiece 18 or [timepiece 22 of Fig. 1. The
mechanism consists of a conventionaf radio | frequency pager “"front end”
recaiving arrangement 34. The front-end |34 provides either tha raw

-



transmtted By the signal. In normal use the switch would be set to the
position for the tine zone in which the clock nechanismis | ocated.
However, by setting the switch to another positlon, ;a display of the tinme
i n anot her zone may- be obtained,.. A permanent setting of the switch.to 20
another zone - a zone anywhere inthe world - would be wuseful in

| ocations where it is desired to know the tinme in that zone.
Appl i cations could be at airports, in financilal dealers' offices and the *
like. In additio a- pl ace such as Broken Hill, which despite being in

I.n
New Sout h Wal es E%%SAﬁi St5f i CAI 199" Ype Bt don deLAder alPORGAST rRassage THaNE, 5 aa
ti mepi ece | ocal migropengesssir, ricudbabmplter setsimdlarChiokessinghirmit, WOPGOSAG PR an

acconpl i shed by aergayR TRRSiNG SpdsB i TG b Qténeﬂrdﬂisé%ﬂ%vh&rki fFou 1 gnal
transm ssi ons. A locality switch may take the formof a single lti-

position switch, a series of switches, a push-button arrangenent, or
sof tware neans. 80 inBdimeignal spnesedsiihe undt dpevdesethai timeadatihosignahite hreproduce

di splays a ting he ehidival ntiasyanGe L Ida €& tad F >Q?f¥9

person may w sh 9 ha% a c£ogk ﬁcﬁggipsg%f\%) drrahgﬁ g‘t’dsﬁg%nétégﬁg's heLgsc??J#Tc
tinme. Means ma& e E BHVIPAE PRIt RaYInendeter 0B/ hendHieshian Pf drhamesy for
i nstead of the cdvitdele time2ongs.a zone or locality, ia timwhichis in
advance or in 35 retard of that time. It nmay be possible to sel ect such

aviteh R g, 5 e robRind, P AT TopEvaR. SHEPMUAT- IRRUE Sk myero B net
part of the apprda¥iiuef the prodessing guttcehdloktfd af outimitecdnifigyrat tn o aspine;
an atom c cl ok @xandMeRdrs ipdPsd1OSTai L€ED ObafANEEBUd ! mBBbar'WY SHaveS The time
commerci al l'y processing unit also receives inputs from a Lime zone or locality switch
to set the time zone or time locality to whiéh displayed and/or outputted
times are to be set. A user adjustment 1npu?:s to the processor to allow
for user setting of time, date and alarm timd and date information. Time
15 20ne, time, date, alarm and other data may!:a'lso be set and altered by

means of software commands received by parallel or serial input means.

The processor maintains a real time clock mechanism synchronized with. UTC
time and date, der1ved' from. the decoded rind'lé’ 'pa'géf recaived sigﬁa'l.
Init{ally the real time clock mechanism {s 'set with the received time.
-20 For saveral days following, the real time lwﬂ'l not be reset with the -
latest recaived .time. 1Instead, the latest l!‘eceived time will be stored
~and an adjustment will subsequently made 'to!the displayed and outputted
timas. Thus, the real time clock mechanism lﬂ"l'be allowad i:o drift, and
after several days an accurate calculation 6i the direction and ma§n1tude
25 of the clock mechenism’s drift will be m+de. That will enable the. -
mechanism to self-calibrate, even 'in the !absence of a time message
signal. It wﬂi_”_gccprdmgw be possible f!or manufacturers to produce
. cost-affactive, r_e1-1ab'le clocks which will mdintatn accurate time evan in
tha absence of fece1v1ng a radia time mfass ge signal for éaveral days.
30 This feature caters for the temporary lack §f such a $ignal as a result
of storm activity_(thun‘derstarms' causing ®lectrical activity), power
failure at the transmitter, temporary locption of a timepiece in a
location where it cannot be reached by a signai, temporary lacation of a
timepisce out of ranga of a transmitter, - .and so on.. In such
35 .circumstances it can also be seen that| the praétfca of sending
~ information “un* Dayifyht Saving changes. well| ahead of the eariiest date



avai | abl e, provides an output to a nodeminterface 28, which in turn 5
outputs to a master .tine encoder 30. A personal conputer interface 32

al so outputs to master tine encoder 30, and controls the preparation and
out put of the encoded signal to the RPN 12. The master tinme encoder 30
produces an encoded and encrypted real tine nmessage containing an identity
code (ID), UT tinme accurate to within 100 mlliseconds or better, the
digital inverse of the previous UTC tineg, é date (with year, day of year
day of week, dayopfangodtt Bhevedciangéd) odabyedila tmepiuddndc 6@ Hebgr toadhe mow st
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does not recei vegaqaget byl B82hodnMEdi ate y after’ the change, or the 30
precedi ng few signals. the information i ncI udes at | east the date on

An onboard clock mechanism memory will maintain time zone offset and

15 daylight saving data (date and direction of changes), date, leap-second
date, alarm mods, alarm time and dats, time and oscillator adjustment
constants, configuration mode, a history buf‘far_ of réce‘lvad time message
radio signals, together with matching onboard real time clock time.

Time and date for tha time zone salacted’ shall be displayed and/or
20 " outputted and/or made available 1n one or more of several formats as
" selected by the confi'gurat‘lon mode 1nputs te the processor. Some

possible ways in which outputting of the t1ms and date may take place are
as follows: :

Pulsas at one—second intervals for ana?log clocks. = Such pulses may

25 be temporarily halted or fast stepped! in order to synchronize an
analog clock to real timé.-'Outbdi or one-minute or one-hourly

pulses may also be provided. -Reset output and “reset done" output

provide the 1logic to reset the Tnds of the clock to a

. predetermined posﬂ’.ion. . !

) :

ao An asyhchmnous serial communication! output with or without a
parity bit. Interfacing to connected| electronics may be via TTL
logic levels RS232, RS422, RS485, infrqred or optical means.

A half-duplex asynchronous sertal cogmunications interface which




whi ch the change is to occur, and if required the time of the change,
together with the direction and magni tude of the change. Such Dayli ght
Saving information nay be routinely transm ted as‘part of each signal
transm ssion, and may be stored by the t nepiece and used by it to 35
automatically effect the correct time adjust ant for Daylight Saving when
the real time in the timepiece corresponds t the time and data that has
been routinely conveyed to the tinepiece 18 stor'ed. Fol | owi ng t he

12 change of the time in the tinmepiece to or fromthe Daylight Saving tinme
the si gnal format wogetdsetimecomftioganddotherr deka rPp) & ncequast | fifowr conriected

?bout L he next Cerg%{m@adem@. ?eﬁn\ﬁ@mcﬁﬁikotcdﬁiﬁe&ﬁ. t&e%ﬂ?eitxi_dsgm;«t -Sta\é\iﬁgm
I Me change require I ¢ 1.0, ur a A e al . €
correct Daylight Savi’ﬁﬁ@&%vfgfhggf&'i %&gB&Eﬁg&nS& Eg%} ar §§E{T°§|1n'"5r""§'endi ng

i nformati on in advance on Daylight Saving changes, the requirenent that the
timepi ece receive a specifdptapi tathddr ANERErS Ui PgLLh @ bi $1aatLeD ad{spYdy HHiber
Saving‘changesis rengﬁgg¥ k. stherm)re, the requirenent that g Daylight .
Savi ng change 'si gnal bé §"t%ansmitted at a preciseitine to initiate the
change is also renpved. It follows that if for so reason a signal is kot
transmtted or recei\radallgaUdusaouepgsge W Il still be nmade. The real tine
generated tine code signal is fed via a real tine hpndshake systemto tho
RPN 12 for broadcast through transmtter 14. The hgndshake 15 takes the
form of the nuster® PARARIeLUs Fatarfacq mhich agndst ime, deke angd other dataiupen
to feed data for trarsnmeasofromiomestedvedagremics(B) fromthe

|
The processor also checks for errors in received radio pager data, loss
10 of RF signal, low battery voltage and the lagk of radfo time update after
several days, Errors are indicated by saveral output signals including
buzzer, low power, out of range and data errjr; and/or by status register
accessible in half-duplex serial mode or pargllel bus mode, or errors may
be indicated in several ways on the LCD d1sp]!ay.

15 The c_:'ircu‘lt.ry of the module operates as foﬁ!ows, when the unit 1s first '
powersd up. when powsr s applied, for?ekample when = battery is
1n;grted, the unit will stay in a power‘ad'up mode until time message
signals are received, subsequently powering off until the next -

© transmisston is due. If, howaver, fhe timeiece is manually set after

20 1{nitial power wup, 1t will then powar-tlff until the next signal
‘transmission 1s duse. The unit is provlded with a battery-gaving
capacitor, such that if a battery is repladad within about a minute of
removing the old one, the unit will not behalLla as if it has been powered
up. Lo

25 g\ powar management unit within the proces%or keeps power usage to a-
minimum, This is considered to be of importance 1n'the .marketing of any

- battery-powered timepiece. It is intended that any such timepiece would
hava a 11fe of at least a year, before battdry replacement is necessary.

It follows that power usage must bo kept to|a minimum. The .radic pagar

30 front 34 1s powsred off axcept for an average of 12 minutes per.day
between 02:00:00 and 02:25:00. This is|accomplished by a polling
facility. The front end is powered up dally to receive the group of

. ... signals.  If a predetermined number ‘of good- signals in a group is



RPN 12, and the feeding of data (C) fromthe encoder 30 to the RPN 12 The
format of the real tinme nessage to be tr. nsmtted nay be:

<|I D>(Ti me></Ti ne) ( Dat e><Leap- Second- Dat e><Ti ne Zone Data> 20 The preferred
manner in which It has been suggested that the tinme nmessage signal is
transmtted is for it to be transmtted six times within a twenty-four
hour period, with intervals of about five me.nutes between each

transm ssi on. It is envisaged that the pre eferred si ngl e signal,

contai ning real ,Iewﬁedamro%&@nt | R 20881 gnAy! ﬂw 4 gRsuY br t'ﬁr@J’%%na‘*afS o

seconds. Preferably, rst transm SSI on woul d conmence at _ar oun
02: 00: 30 EST. Ttﬁ‘fe%rf&bﬁ‘ aroym of 13 qstearls ) tha eﬁk%f“? 1] L ReAra e~ NO% paing
02: 00: 00, and thmqwtmﬂotmlcbabfwithatnynn&xsaqdanﬂ)t-ﬂ: ed owi gnay. cdmmmea‘l.

within a few m |dlbéﬁ‘éﬁﬂ£§no@99%e§i@”hsd’\’hw p@wdr@&ﬂﬂzhﬁt e acknow edgment of
_the request. 30 The circuit of Fig. 3 is that of a "receivi g clock

mechani sm* which may be regarded as a variant of tinepiece 18 or tinepiece
22 of Fig. 1. 5 The Reasascsmievmsistadnyfe aatehieantinonal Wheni she rmeaiamcjock

pager "front endnodée&ehbtl B 1Ry HSIAOSTRRT F-ddpiex sEheaﬁ'berar@ntéhsnﬁdaakom in

h h POCSA h
ot 1o 1 cr ook AT BCaRDE JPets iy PapS S, vt
axarunlso?s Adursorthen a

POCSAG i s an acrinogtn dror 34 heitRbsta mVenceii@dmrBtdalﬁ

Group. An input Sjegnalye tO%Sp'ihQQJ Hﬂéht oFOGRUES obikp td Pasét?loRtérind Machdhisms
reproduce 5 the ori

offsets to UT t‘?rmg,g"t ﬁ%mﬁé}(t "D‘é@ﬂ? WP"TSQ%ﬁgg%gfep%éﬁan{’#e°ge‘{;%?:'ﬁdo'ﬁ“af'““

change, for duration 1limits to the “resat done” 1nput,. or a valid software input
command on either the parallel bus or serfa1f1nputs.

The module of Fig. 3 is adapted to form the tore of a radio pager clock.
Among the many vartations on the basic thamo: of a radio pager clock, one
may find analog clocks, LCD, LED and mechanidal f1lip panej wall, dask and
bedside clocks, clock plug~in boards for PCJ, clocks which connect to a
PC via the keyboard connector, RS232 serially interfaced time for general
use and connection to computers, and clock Jn1ts on a8 RS485 bus. Apart
from taking the form of a plug-in circuit' board for insertion into a
vacant slot in a PC, the module may be iincorporated into a separate
stand-a]one unit which 18 connected to one of the communications ports of
the PC or adapted to be wired into the PC 'c1rcu1try or included- as an
integral part of the PC.circuit board design. Software may also be

15

20

25
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instalied on a PC for the purposs of having
to the time message signal to maintain correc

It 1s envisaged that reference timepieces w

the PC internal clock slaved
t time and date.

11 be located at particular |
be adjusted for, Clearly,

locations, so that transm1ssibp'delay§1hay

there will be measurable and diffaring de1ay*
particular signal and the receipt thersof by'

between the generation of a
a timepiece. The refarence

‘timapieces, which may be located in each trahsmitter head, would be used

to quantify particular delays so that a éominsatory adjustment could be

factored into the signal. If the paging
geosynchronous satellite, path difference
Australia would be nagligible, and it may t
signal adJustmeni'

natwork transmitted from a
to different places in
en be able to make a singla




multiple tine zones. The tinme processing unit also receives external inputs
at power up that instruct the processing unit what kind of output
‘configuration to assune; 10 exanples are pul se, serial, LCD parallel bus,
master or slave. The time processing unit also receives inputs froma Line
zone or locality switch to set the tinme zone or tine locality to which

di spl ayed and/or outputted tines are to be set. A user adjustnent inputs to
the processor to allow for user setting of time; date and alarmtine and
date information. Tine 15 zone, tine, date, al armand ot her data may al so
be set and al ter’é@"!)ythnemméﬂéﬁﬁm pficthe ti@emsindsrondizag sttbpﬂ)gcepaf ihecpreeant

serial input rreamsentibﬁe reh@%§safv1§@gen& %H@ﬁtaa vifald Eb EP-C ﬂnA $6tor
synohroni zed W|th yT g W Fﬁg d fromth eco t{) gser
recei ved signal YT a?gfy P'ﬁ Pedl "f ock H%r 15’@("% Fﬂ" dil
recei ved tine. ZUWF*GV SRNSEMNEe  ePaYyo Bl [a8wi ARGt qfhe“merdlocka mfoni |skfemt dne
reset with the |miesfonseand iedeTevaters, | nstead, the |atest received tine

will be stored and an adj ustment will subsequently made to the displayed
and out putted tines, hus, the real tinme clock mechanism ill be all owed

to drift, and af"["@i‘”s%%@“ﬁl vatehs haye feenr afvdseeadc diUASnths usReotii BHNGAR OB
and rragni tude 25mulefplieheransotttoredhasids arcundrAdstratiie] i oswder Tv Bhdforvwak)

o oo oy AL R g mei b 2L Yl Rors, A a*g Adi8aqe BT Ty Od1B be

ti me nmessage signa 0SSl
produce cost - ef f EEfpIAEted éF?“hBI@te]UéRs V\:hl ch will maintain accurate tine
even in the absence of receiving a radio time message signal for several

S 30 trof AR dhBddihond U AP dELBAT Ant BK reldted U@tﬂe%ﬂ?‘%us a

result of stormactivi under st or causi ng acti vi
failure at the tﬁ’%?ﬁE*rﬁaf’t gystepopiivathe I@&%Vén*‘@ﬁ“’a" 91#Ep!“§e'é"‘$-n°e§ Poétm ﬂb'h
where it cannot betwodachdd by £1s6i gpdlcablentuorsay Yothee aduiesbief tope of signal-

transmitting infrastructurs.

The approach has been to provide a 'roiﬂ time' signal to enable
15 timepteces to be synchronized to a refarencd time. It has already baen
acknowledged that true real time s1gna1!,'Hng is difficult 1f not
impossible to achieve due to transmission deiays, and for that reason the
provision of monitoring apparatus in, on o near transmitter heads is
suggested as a way to adjust for factors such as the difference distances

20 - and henca- signal transmission times - t:letween a transmitter and a
. number of timepiaces. '

In addition," there can be problems in the transmission of signals from a
pagmg notwork, Generally, messages are! sent to a network via a
telephone system and enter a queuse. Depond{ng on the numbar of messages
25 already 1n the queuse, there could be quite a delay before a time
synchronization signal is transmitted. In lboth Australia and in other
countries, it may not be technically faasiblg to 'queue-jump’ with a time
synchronization signal. Even {if it were possible, some pag1ng-‘natwqfk
aperators may not be prepared to allow queu ':lump1ng. After'aﬂ, their
30 main business is the transmission of messagé to paging devices.

One embodiment of this invention attempts to overcome such problems by
providing s monitor within transmission r nge of a transmitter which
monitor s adapted to receive aignal transmilssions from that transmitter
head. The monitor is preferably connected 1n some way to the



timepiece out of range of a transmtter, and so on.. In such 35
circunstances it can also be soon that the practice of sending information
-on Dayl i ght Saving changes wel|l ahead of the earlig¢st date 14 for any of
t hose changes, enables a tinepiece to be reset to the newtinme regi ne even
If it has not received a signal for sone tinme. Each tinepiece, especially
ti mepi eces 22 haVing a digital display, may display, upon selection, the
date and tinme of the next Daylight Saving 5ighange.; In addition, a

ti mepi ece may show that it is in Daylight Saving made. Furthernore, the
di spl ay may i nditcesaittiag retieortki, ngidete bisabdattoosen:%:gmsmdgeaon e witwdriis ; Aa

sinple "Qut O Rapf@r "RHSa88 VWL feaity f iP8cad N a8dCiHe ORrarshfredirS D%, Moof
al so indicate tg&é t he, di spgc[%zgéj time |s n% 1accum‘t e, vygen it h&s n-o; been
corrected for soHEeTERiYedY: |be cgpnecheq (B 8o ) Tk SUEh s & mpdem,, yith, a
that the tinepginewe fitadsdelagver been in effectivg range, or log-term

di st ur bances have prevented .a good signal being regeived. In such cases, a

nmessage such as "Unreliable Tipe" or. "Bad Tjne" woul d be sho n onhgard
cl ock nechani mIﬁ‘e%Fy s\?\'ﬁ"‘ﬂPs"rranEﬂ“ai Lhe( i??g"}tm@t oP¥ é?geéncf"ﬂs\’m%/ﬁggﬂt WA
savi ng data (datsdgesid dhtchcmayeofegacdmingessd stdet o lghadapr shawkt. dIhet fdrst m

mode, alarm ti mgighgh dAtmark WollFd 38 CbeRE Aol L1Rf PEgiRE] idtléMNhs GORGTadNY Yascribed
configuration node

S onals. 1 oget neSFMFh el h 8 triERLIPhr Y eV Vel FEISkY oo, ifBre, batne
date for the titfensmiftitedseldrrisal sivaue dptaydrapbaasautfdyeomimdesut put t ed
and/ or nmade available in one or nore of several formats as
10 The receipt of the mark sigral by a t1mep1‘bce would start an internal
countar within the timepieca. The signal 1% also notad by the monitor,
which 1s in the transmitting coverage are# of the transmitter. The
monitor notes the pracise time the first signal (mark) was received by
1t. The monitor would then compose a sécond signal which includes
15 information on the precise time of rece1ptfof the first signal. That
second signal would then be sent to the tranlsmtter for transmission. A
timapiecs, on receiving the second signal Lcu1d apply that precise or
accurate time sent by the second signal fo the elapsed time on the
counter, to provide an extremely accuraté time or display on the
20 timapiece or in any other way already envisaged by this specification.

. LT i
The second signal may be sent at any tima !after the first signal, the
only limiting factor being a desire to 1imit| battery use in a timepiece.
It 15 quite unlikely in any paging network that a delay of more than five
minutes wouid occur between the genaration bf the first signal and its
25 transmission. It is accordingly suggested fhat in this embodiment each

timepiece should be gated "on"™ for about| ten minutes, each time a
transmission is expected.

By way of example, a first signal could be sgnt at four t1mes.1n each 24~
hour period, 1including a preferred transmiss{on around 2:00 am local time

30 to cater for Daylight Saving changes, as) discussed earlier 1in this
specification.

L -

Some, or each first signals could be a simpTL signal, or a mere mark, or
could include all of the information (and mone) which signals, praviously
_discussed in this specification, have. _'Regaldless of the content of tha

-




selected by the configuration node inputs to the processor. Sone
possi bl e ways in which outputting of the tinmd and date nmy take place are
as follows: Pulses at one-second intervals for anajog clocks. Such pul ses
may 25 be tenporarily halted or fast stoppeol in order to synchronize
an analog clock to real tine. Qut put for one-mnute or one-hourly pul ses
may al so be provided. Reset output and "reset done" output provide the
logic to reset -the ands of the <clocke to a predqgterm ned position.
30 An asynchronous serial communication output wth or wthout
a parity bit. firatersfignalngeach conersctidgnall sevtdriiave pmycapdain atTleastodhe

| evel s RS232, Rpfe&dAss RI85infornat fnCrat@Fréddts Gar1i@eans. A hal f-dupl ex’
asynchronous serial ¢ wunications interface which - sends tine, date and
ot her data upo n a request from connected el ectroniJcs. Interfacing to
connect 1ng el ectr rfifesmarhycaydd vinyoiveL &) Bigist $i90el Peingsaszsimpiay, shortrsignmi,
infrared or optiveed tMANGrrédpbhdlingplsayonat tsdghad w@ntii@nngli 410CtdtHerOr natia8sdrgD

di splay drive 1,GS,, Pagall it argl

i nterface whi %hgg%/ﬁésd%ﬁiﬁ%fq%\g’l?ﬁétgﬁa' o? h%rsegqugyﬁ%’ irJI’ 5”"%’@5‘ e§F ! fn? o#nﬂ it
connect ed el ect Bdds. copfd pridasaddit ionah 16ﬁ‘§'&'R§‘°F‘qr errors in received
radi o pager data, |loss 10 of RF signal, |low battery: voltage and the | ak of

radio time Upda.tp‘i%ﬁvfgt VrandniCldts 4RV to & 'Frangdl® ih“%i—&ﬁ&e‘ioméo\?@rv%ﬂous
out put signal s inCluding
localities. the greater Melbourne area may hava five
transmitters. They may all send thair timd synchronization signals at
the same time. However, transmissions in the Gippsland arsa of rural
Victoria may be unrelated in time to those foL the Melbourne area.

For example,

10

There may be a circumstance were a mobifle timepfece moves between
different areas during the pariod between l first signal (mark) and a
second signal. Such a timepiece may race1be a “Melbourne mark"™ and a
"Gippsland sacond signal” or correction. ThJ timepiece would end up with
an 1incorract time. To avoild such a clrcumstance. each group of
transmitters may include an identification é;ode with each transmission,
so that correct ffirst signals may be cortelated with correct second
signal correctfons/caltﬁrat1bﬁs. The usae of,such a "tag” 1n an ID cade
would praevent the m1§-appl1cat1on of a corrd.ction to the wrong arsa, and
snsure that the appiic_ab]e correction for thé area in which the timepiece
is located, would -be made. This also spplibs to afixed timepiece which

may _receive signals from a transmitter located in, or broadcasting to, a
© different area.

15

20
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It 15 envisaged that with this non real t
pre-alerts would still be included in aach g
gven if a timepiece does not‘rece1ve its mes
the appropriate day 1t.will stil1 already co
date.

As has been stated some or all and/or add
discussed in general earlier in this speci
one or both signals. Such things as th
correction and the date are included in

facility for time zone data for a plurality

me variant, Daylight Saving
roup of transmissions so that
sage at 2:00 am local time on
rrect the time on the correct

}ticnal information, to that
Fication, may be 1included in
p pre-alert Daylight Saving
that information, as i3 the
of time zones to ba included
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buzzer, |ow power, out of range and data err r, and/or by status register
accessible In half-duplex serial node or par Ilel bus node, or errors may
‘be indicated in several ways on the LCD display. 15 The circuitry of the
nodul e operates as follows when the unit is first pomered up. When power
is applied, for exanple when a battery 1is inserted, the unit will stay
in a powered up node until tinme nessage signals  are received,

subsequently powering off -until the newt. transmission is due. I f,
however, the tinepiece is manually set after 20 initial power up, it
will then powara sdffal transhittetheln orextimesegneal transmission is. due.

The wunit is provided mﬁth a battery-saving capacitor' such that if a
battery is repladed nute of .[eJmVv I unlt
will not behavé&ag b "? t’ I'?é% "Be'é%%"?)%% da""ﬂBE % 4’ s\t\%Pnge%ngm%hr&[ﬁa

wi thin the proctseptecketpse pefignencasdjue tin aceprdn 1thrithgs |1$er19ndéiheti! t o
bet of dl gp?r t t NGyl H1§oh96 rmreks;dv@waf oﬁWsm{nHeelEd{:% a&at?@ﬁai d h@@#t&'ge%ntailnﬂnd s

i nt ende at_any. s | e ve a lifelo yea

before batt rYy {% F&“&E F’% fﬁecc’gogﬁ t2% 8P 'ﬂ’gﬁc t‘i&i’ Rt
bo kept to a m mcﬁm\m sucﬁrhéemeatn 0 Ba:gerevm such dddngsaas @Vmwﬂlﬁdtﬂ)ﬁﬁu'@xbept
for an av rage ﬁntlziﬂtmﬂt &sthf afdydiasiaaenon Gha ODimapiscandhspfadi.25TR{s may

pouer ed up da 1 Je0"s Sreiierirn S, B AL E skiphpresehtiin BRI Idesage.
nunber of good signals in a group is received (for exanmple, two

good signal s inag aercaumfaépibbs efy SingMidial19" abiévededtila, aagehal Okith Xeuch a
si gnal s) the1 r(s)enctan n cap chcJa RAUYa" é)fseht ri%t abgirQ%u] r timepiece, with a message
for 1ts owner. Such a message could be & biirthday greeting, a reminder
or the 1ikae, which would be displayad on 1'.hei imepiecs.

i
Furthearmora, 1t should bhe noted that 1h the event that 1n"any
Jurisdiction there was a change in time 2pne policy - such has been
15 discussed in South Australia, with a suggesied move to Eastarn Standard
Time = 1t would be possible to download a software set to a timepiece, to

cater for such a policy change. :

One desirable form of unit capable of rap1d deployment in a particular

area for tha provision of signals according to this invention transmitted

20 via & paging network is a "Paging Time MastLr Generating Unit”. Such a

unit, which could be located in a box .or 14 something 11ke a suitcase,

would preferably include a computer such as n‘ IBM-compatible PC, a modem

- which 1s adaptad to communicate with the|paging network and with a
talephone network for providing - faxed érrqr “reports and the 11ke, a

25 monitor for recsving signals broadcast’ from 2 paging network transmitter,

' and a _source of accurate time.

Such a unit may be easily located on or in tHe vicinity of a transmittar,
and with minimal connections may commence the transmission of timep1éce-
synchronizing signals in accordance with this 1nvention.' The computar,
30 which of course {s run on prop.r1etary softwara, raceivas data from the
transmitter, and also accurate time. The lattar may be obtained from an
atomic clock which may also be included i the unit, but 1t {13 more

convanient to obteain accurate time via the| modem from an on-line time
service such as Telstra’s Compuline.




required to. deal with any subsequently-transmtted signal. I n general,

el ectronics not in active use are powered dowh. 6. The processor also

hai ntai ns a watchdog tiner. When t he anal og cIocW node i s not being used
or half-duplex serial or parallel bus nodes are in'‘use, then unless a
valid input fromconnected el ectronics other than front and 34 within a
given tinme period (for exanple 25 hours) then a reset output Is pul sed high
or lowin order to reset external nechani sma110 or :electronics. A valid

input is either a pulse Input of defined maxi mumdyration limts to the
"reset done" inpghe, unigrcarrigy jodt sﬁ'ﬁtmhedlﬁrfpl}i“%d o risedesairibachdn this

paral | el bus or sepgiifatatiopUiard chhfect®aute tﬁé dﬁggng ﬂu%rsa,dapéﬁ%ﬁﬂ f:tﬂ*oﬂ%ﬁ e

f d h
of & radio paged ol by CoRfebriltIng " SpSRasKE  PRIERC B gadfhar Ting Wbster
- mechani dal fl i pSpegratingalnit,qank wibhi qqeeisﬁfaeﬂ@r-et patedobk bel aypchnorjaed do
for PCs, clocks achérianceonicthd Anventlani it L& dBy %ﬁtc%nﬁﬁ&era pEA3d1ar
Sprialy  nter aegl Abhd® sh8fo IE S FleutSl Ao OTAE YD 4 @ OIDHFLR e B

clock units on
circuit board f&ystarsuirtughly H‘E‘Bd‘aﬁtﬂly wacant sI ot iln a PG, the rmdul e may
be incorporated into a separate stand al one unit \/\Hl ch is connected to one -

of the comuni at port oty adapt ed t to P
circuitry or i ncq 8%51& %& a’ﬁba?t 86?‘%%@’%&!‘*@1 F@El'idt e 6’%’?@ CF“
desi gn. Sof t weh*@mmigy SaB%QisbéOP t kg | sehtorena PCW‘G”%WQ T paddo ohetivatk.ng

the PC internal Howewds,Sbaying rdtwirkst @ mbre smé a3l GReY at@® gERréd RoNbe a

correct tine an I d that referer!ce ti mepi eces w 11 be
| ocat ed at partlckcﬂﬁlg o"%s alsggng\ég?ﬁg?hat transm ssiion del ays be

adj usted for. Clearly, there wll be neasurable and differing del ay
bet ween t he generraférabinf tamgpdedd tdtdwarei gosdr aotiwahe woaldiba ablwereobpdrutea

timepiece. The fRhCLAMCFeal time signals and with the rrangement envtsaged by the
present invention.

15 The claims -form part of the disclosure of thﬂs specification.




30 tinmepi eces, which may be located in each transmtter head, would be used
to quantify particular delays so that a conpensatory adjustnment could be
factored into the signal. | f the paging netV\orkItrans_r_rL_t_e_(Lthm_a__
geosynchronous satellite, path difference to idifferent places in
Australia woul d be negligible, and it may then be abl Hﬂmun e 35
si gnal adjustnent. . 17 Anong the applications of j Elﬂ“m

ti mepi ece of the present invention, one nmay 22nvi. sace a*digital "ti e di spl ay
on a pager, In g fmtor vehicle, as a part of a widtwatch, as part of
airconditioning confrols, security entrance controls, as part of
time-locks for safes, on 5 telephones and in elevators. Mdifications

whi ch have been envisaged in |lude the use of single or mul tiple
transmtters in;and arQuilqAusd rﬁncﬁrontlm usg Q'fmeI or AP/L %(llléa‘ndﬁm
shortwave radio iran tters mgssage Sl naI ’
transmtted fror‘rP‘é“QZ‘l%H‘? #EePe181: Anot her embodi ment of the pr esent
invention relates to the previously- described systlem usi ng the Telstra

Radi o Pagi ng Networ kg ?fﬁrraﬂn@ g 5¥nal CIRRK ndTudds AeSmat ity 'r‘%i‘“i‘ﬁgt Qoa@iﬁ
ot her swtabletypeo nal - transmttlng I nf rastjructure. pproac
has been provi gefergice time; i e’ signal to enable 15 tinepieces

to be synchronl zed to a reference tine. It has al ready been acknow edged

that true rea! ti ne g#ﬁgﬁ#étkﬂg&hfa QH@-LHCHJOB Aftr hé“gpps& ble to achieve

dUF_,‘ to transm ssion ysS reason

receiving said signal at or in the v1c1§11ty of said timepiecs;

processing said signal to enable said hmep'lece to display a time,
or generats an output representative of said time, said time being
10 the correct time for a preset zone, loc 11ty or offset.

2. A method according to claim 1, wher?in sald sighal 1s encoded
and/or encrypted. :

3. 'A' method accor&ing to claim t or c'lain‘l 2, in which said signal {is

transmitted from a p]uraT1ty of transm1tters; but not nacessarily at the

16 same time.

4. A method according to any preceding clatm, wherein said signal is
transmitted only once in a twenty-four hour period.

5. A method according to any one of claimg { to 3, wherein said signal
ts transmitted a number.of times in a periqgd of time, each twenty-four
+ 20 hours. '

6. A method gccording to claim 5, wherein each transmission 1_§ spaced
. from tha succeeding transmission by a predetqrmined period of time.

7. A method according to claim 6, whereih said signal {is transmitted
six times,' with an {interval of about |five minutas between each
25 transmission.

8. A method according to any one of cldims 5 to 7, wherein once a




provi sion of nonitoring apparatus in, on or near transmtter heads is
suggested as a way to adjust for factors such as the di fference

20 - and hence signal transmission tines - etweep jlﬂ["ﬂmt
nunber of tinepieces. In addition, there can be pr obI ' ﬁl!!ﬂyl[
transm ssion of signals froma paging network. | Gener afl yt

are! sent to a network via a telophone system and ent-er a queue.

Depond ng on the nunber of messages 25 alr&hdy Ip the queue, there
could be qu te a delay before a tine s nchronrz tion srgnal LS
transnitted.  PERABEAMAINGGS pymber oof a90d #1864 1%0’1?55?‘1‘65 nq [FURKNPT, nEﬁ""B#“"Q
technical |y featakebeplace. queue-junp’ with a time synchroni Zatiom signal.
Even if it were p ssible, some paging-network operators nmay not be prepared
to all ow queu burrpr ng. After all, their 30 nai quI ness s
transmssion of SmesshgBENPY PEEOTINN9adei @RY . I PTe i BINSeht b1 8 mf’g"“" the

i nvention attenptasoissdens oommesce in (the bdaziy hoyrnd itindimugn thgyoTockdriimet hi n
transmssion r nge of a transmtter which nonitor is adapted to receive

si gnal transrrt sions fro that transmtter head. monitor is
preferably cdnict el mythod qacrording to 8y prgsedin §‘P?"ans”fh°fﬂ'hgthﬁetsm
and to be abl e tentadms the fedkmgey anfdrimattoet wor k. Ajnonitor may "be
physically placed at the transmitter site, or: tal ternati vel y, could be
connected via a link sych gs a npdem with a known:fixed delay. 5 In its
sinplest form the®" gﬁﬁﬁgr’hﬁﬂi’“'envr sages transniltting a first signal,

whi ch may be regarded as a start signal or 'mark'. I That first

UTC time: §

the digital inverse of the previous UTd time;
10 UTC.date;'

.date of 'next (if any) lsap-second updatie; and

time zone data.

11. A method according to‘any one of c¢lai 5 1 to 9, wherein the signal
contains the following information:

15 | an dentity code;
1ocat ttde:
tha digital inversa of local time;
the local date;
date of next (if any) leap~second updaﬁe;.and
20 time zona data.
12. A method according to any one of claims 1 to 9, wherein the format

of tha signal is:
<ID><Time>¢/Time><Date><Leap-Second Datle><Time Zone Data>




signal or mark
earlier in this

woul d be sent to the paging network as generally described
specification, and may well wait tnA—a—eueuwe—befoere—being

transmtted. A typical queue delay may be about fi ' . The
recei pt of the mark signal by a tinepiece woul'd ste muﬂ}ﬂm‘ﬁ@j‘ﬂ Eunt er
within the tinepiece. The signal is also noted by tdle%¢ 'S his

i.n.the transmt

ting coverage area of the transmtter. The nonitor notes

ﬁhhe+precisé;tine the first signal (mark) wasggreceived by it. The nonitor
“woul d  thHen“conpose-a s cond signal which includes;15 information on the
precise tinme of 1eceiaphétdbdtdveofdingttosictaial 10, cTabn 13evvudan dhalwhexaindthe

then be sent to fhe fdnaN@dtat iNuddd dhta2RENieash ¥ a ArelbtdRIMECHUNDRr of time

receiving the s
by the second s
extrenely accu

econd signal would apply that preciseé or accurate tine sent
i7PA% to the elapsed tinme on the counter, to provide an
r at time or display on the 20 tinepiece or in any

other way already enw aghod dbofding t3PENihi RatitaReinl bife PEEIRBGrAE heh Abmbary1de
sent at any tine fter the first signal, the only litmting fattor being..a

desire to 1inm%
pagi ng networ k
t he generation
accordingly sug
gated "on" fo

Pattery use in a timepiece. It is quite unlikely in-any
t at a delay of nore than five mnutgs woul d occur between
ofs,t h? ﬁntbf]rﬁk §6&Pﬁ{ngaﬂ:¢ dibfin 48 &# RNSIH 33 QRereinl thd Signal 1s

geste

S e B o do AR 150 BN GE gih

expect ed. By wayreferexanpime, tegbthest witihgdatie ¢dlilaybeofsthe ngxt fdayi ightneaying

each 24- hour p
| ocal time 30

earlier in thi
si mpl e signal 10

no e) which sig

15

20

25

e{:ﬁagg, dnBClHddd 119t oR ¥ BRangsl transm 8s on around 2: 00 am
to cater for Daylight Saving chanQes, as di scussed

s specification. Sone, or each first|signals could be a
ot6.a nemether kgcoodingots (;m‘mcI151delharﬂ+o$aiﬂh59ﬁenﬁnmmmoh3 aed .

Ngdmy. Previously |
i
17. A method according to claim 15, wheiré said reference time 1is
correct local time. _ !
18. App&r&tus far synchronizing a £1mepiece "to a reference time,
including: ' :
"-ﬁeahs' to receive and decode a tran1m1tted signal, sajd signal
including information relating to said ireference time;
means to extract from the decoded s1jna1 information relating to
the correct time for a presat time zong, Tocality or offset; and

means to display ar to output said cornrect time.

19. Apparatus ac¢cording to claim 18, flrther i{ncluding means for
calculating the drift of said timepiece jover ‘a” period of time by
. comparing the time of said timepisce witH saild reference time or a
derivative thersof, thus enabling said {timepiece to  bscome salf-
calibrating. '

20. Apparatus according to claim 18 or plaim 19, further {including
means to ensure that when said apparatus 1$ powered up, said apparatus
remains in a signal receive mode until the nIxt signal transmission takes
placas, unlass thara occurs a& manual thlia-seit‘tng bperation.
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di scussed in this specification, have. Rega rdess of the content of the
first signal, each second  signal would have to contain at |east the
precise time information referred to earlier. A preferment could involve a
first signal being a sinple, short signal, with tho corr\gpoﬁﬁ—ﬂgtsecand
signal containing all other necessary 5 and/or de5| The
second signal, each signal, or the first signal, cou ﬂmm@ﬁﬂﬁ onal
information. Paging transmitters tend to be rranged Fn gr

various localities. For exanple, the gréater | bourne area rray have

five transmtteny, AdduPXtu¥YacdbrdingnNdot RRY I ohé NBF S mh.&omazatw 02”0 SifaREHe¥

at 10 the sane ti ns Si,ons e Gp

rural Vi.ctoria {%én%rﬁl_‘gf’%{'égy sﬁﬁ{ﬁ?‘nﬁmé‘ 1ﬁo°sd3p?adt QP he® l@gfb B"?ttqé‘é ar
There'  may be z&“Q::I rleghitartre offiaate thyspemisiag thepnegrireete tﬁrwe@" bhatnzene,
di fferent areas 1gt4li18g drhefFfaet itotbedaispatyeda fi rst sijgnal (mark) and a
second signal . Such a tinepiece may receive a "Mllbourne mark" and a 15
"G ppel and second signal" or correction. The tinmepigce would end up with an
incorrect tife.22. TRoparatus dacconding Lo dnycongt fhcslaimsacd Wy o2 frther

transmtters rramhmalmgianoaﬁ\slmmdaf t& adtbpd daPTihtyi § m@fmaﬁg"eaﬂmrﬁam. $00
that correct fir S!ngi?ﬁé %bg%\ée be 80{?%‘35&%99?%? hoC {nﬁ%&rrﬁ%‘%ﬁ%n}aﬁ' ulre ’

corrections/ cal |%'r atio

prevent the m s-"&ﬁ%lqncﬁlﬁ éﬁeoﬂnda'l\’-:&hﬁédt“?(ﬁﬂeﬂﬁ% offrtHAt cARRE®. and ensure
that the applicable correction for th4 area in whichh the tinepiece is

| ocat ed, woul d i I a t g _af i.xé JsTER € |c .qﬁy
recei ve signal sb}f%r‘o qu?rragg]_;;mﬁ?% ﬂ1%(%2’{ 4 oqm OLF éﬁoa&ca?tlﬁog n' d
10 1including means to facﬂitate the d1splay 01" the date a time of the

next daylight saving change.

24. Apparatus according to any one of |[claims 18 to 23, further
including means to facilitate the display of the fact that the time is
daylight saving time.

15 25. Apparatus according to any one of lclaims 18 to 24, further
including means to facilitate the display of|the ‘fact that the displayad
time is not re]1uble.

26. Apparatus according to any one of iclaims 18 to 25, further
including means to facilitate the display ofl the fact that the timepisce
2q 1is out of range of a transmitter of the said [signal.
27, A timepiece adapted to be synchron
including:

. e

zed to a raference time,

receiver means adapted’.to receive a |signal containing time zone
data for a plurality of time zones;

1 ~ control circuitry for decoding said signal; and

locality switch means for salecting one of a number of
predeterminad timo rdgimes;

~such that saiq circuitry sends to a disp)ly, or to othar apparatus, a
time signal representative of the corréct time for the selected




different area. 25 It is envisaged that with this non real t me vari-ant,
Dayl i ght Saving pre-alerts would still be included in each g oup of
transm ssions so that even if a tinmepi ece does not peceive its nes age at

2:00 amlocal tine on the appropriate day It wll st| :‘ I l nm t he
time on the correct date. 30 As has been stated sone (J“ﬂ”m mm“ f
tional information, to that discussed in general eaflier in thi8

specification, may be included in one or bash signals. Such things as
the pre-alert Da I| ht Saving correction and the date are included in
that infornmti GRedet@eningd time régimesity for tine zohe data for a plurality
of time zones to be included. - 20-In a signal transmtted in one tine

zone. \Wen usingga pﬂgﬂiﬂgpﬂ%"%ﬁ&oﬂ rr%géme arfdh‘aec ggglaslwyas,eg litl%'lging time

synchroni ze a tine ance w t

i nvention, theré&° ﬂgy ahas Fopet H\é‘“bﬂFOQTSFB‘W c?P"‘h"s n@atHhpolt odny 1 tghe saving
nmessage cont ai nichangas| nhotudang:on whi ch is of personal or general
"application, and nmeans to receive such elenments. Thus, even such thin s as
advertlserrents could be sent via the system and di spl ayed on“the i mepiece
display.  ThPs may PPAASI J@ $%0Ee atridt A& o dmyliehts wauing changes esertihatinthe
al phanurrerl C nessagetins adtaratidn BPseqoent iupon naAid i ghafbdsy mag die STFAGERd Forr

signal with such a 1Qhat5€%|3qje&a9n QogfatQQl‘Ugﬂe Q‘?\dsopaQ %Qeﬁ‘ i‘?aﬁékg}{lhgp signal

ti mepiece, with a neisg%F Its owne uch a
bi rthday greeting, a'? ﬁH@F or the like, mhlch mo Id be di spl ayed on the
ti mepi ece.

29. A method of setting a timepisce 1n| accordance with a signal
10 containing data on daylight saving time chang}as, including:

transmitting said sfignai; -

receiving said signal at or in the vici}lity of a timepiece;

decoding said signal;

storing sald data; and

15 sattfng, at a2 time and on a date cqnt.a1ned 'in said data, said
timepiece to a new time.

© . o
R .
. [

30. A method of synchronizing a timepiece to a referancﬁ t‘lmé,-\-
incliuding the steps of: '

generating a signal which includes ihformation relating to said
20 _ raference time;

transmitting said signal from a transmitter:
receiving said signal at or in the vicinity of safd timepiece; and
processing said signatl to anable said.t1mepiece to display a time,

or ganerate an output representative df said tima, said time baeing
25 the correct time for a preset zons, lo¢ality or offset.
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Fur t her nor e, It should be noted that in the_ event that in_any
jurisdiction there was a change in tinme zone policy - such has been 15

di scussed in South Australia, with a suggested m)veﬂmmmuﬁm“mﬂ mrd
Time - it would be possible to downl oad a software s Q i to
cater for such a policy change. One desirable_forn1of*un7t'caﬁabFe of rapid
deploynent in a particular area for the provision ¢f signals according to
this invention transnmitted 20 via a pagi nggmetwork is a "Paging Tinme Mast
r Generating Unit". Such a unit, which could be | ¢gcated in a box or in
sonmet hi ng |i ke g.SuiAppavstus Wort dsymchfcmrd abigy a8 ntimegdieca conput eefesende Ldme,

| BM conpati bl e PG @lngpdem which 1s adapted to cofqnmnunicate wth the
pagi ng network and wih a t el ephone network for providing faxed error
reports and the like, a 25 nonitor for receving|signals broadcast from
pagi ng network transsahs ete emedive Soulr decale ac durresmdttédnmig®ich satdinstanahy
be easily | ocated onyQr,diRgtinPortatidh Fd1a8ing?td I3NE Fabdr@hce AR, t h m ni mal
connecti ons nmay conmence tﬁe transm ssion of tinepijece- synchronizing
signals in accordance with this invention. The co

course is runson propseinet ty \exsoct dirm theciscodsst sagnlf infarmatdonr eslaking &e,
and al so accurate tigg, 8Jﬁ%ct1'tthbfﬂfom%}’?#h§89%ﬂé.nqgc THOMoRTbrRs&YT and! OCk
e unit,

whi ch nmay al so be included in ut it iq nore convenient to
obtain accurate tine via the nodemfroman on-lineftinme service such as
Tel stra's Conpul i ne. means2to dteplayior waoutpes sadd cohepotetimed of this

i nvention as described In this

uter, 30 which of

32. A method of synchronizing a timepiece to a reference time,
including the steps of: '

10 generating a'f1rst signal;
transmitting said first signal;

recaiving said first si_gmﬂ:

composing a 'second signal consequent lupon receipt of said first
signal, said second signal including !information relating to the
15 _ precise time of receipt of said first gignal; and

" transmitting said second signal.
33. A method according to claim 32, whereip said signal 1is transmitted

' wi\th_i_n'._a-_" predetermined time jn”t'erv'ﬂ from t transmission of said first
signal. ' |

20 34. A method according to ¢laim 32 or ¢laim 33, wherein both said first
signal and said second signal include additignal information.

35. A method according to claim 32 or cfaim 33, wherein said first
signal is merely a mark, and said second includes all other information.

36. A method accofding to any one of ¢lgims 32 to 35, wherein said
2% timepiece, on recelpt of said first signal, commences a count, and on

receipt of said sacond.s1gpa1, uses said count and information in said



sepci ficatlon,
dial-up connection wusing the nodem Wth

iGenerating Unit, and with sone tinepi eces adpated
accordance with the invention, it would be possiblg

time zone, and/or a particular country, and start
systemvirtually imediately. Clearly, a system
network could be used. For exanple, sigmals
televisicon or radio network. 10 However, pagin

sui tabl e as t heyecand sjenaletr wenasate ape4rase drime ness h

and connects with the paging network, preferably through a
the

Preferably, tinmepiece hardware and/or sof tware wou
wi th both real me n d h ar,r
present inventi %*n 1@ s(%ﬁ IngrT%‘WF t1 F" Wﬁm
speci fication. saldCeygtem: ‘“E‘“dinQA‘“hfetQﬁ‘BﬂPCtM tosy
to a

i ncl udes i nf og n@é&g%?d r@& artecgg/et %a?@' Fllrgt s‘lgna'l Etltadf
said signal from recelving sard s

of said tinepi e&@luﬁ‘r’lﬁce@@'ﬁlj‘ii‘m Phsi t@ﬁalp"?‘b"sénélﬂ
di splay a tine, sognagenesats eseabndU1pha) T SIhg S adupliad
time being 10 traném@t@?. correct tinme for a preset

Paging Tinme I\/aster
[ 0 be synchroni zed—i#
‘&)ar
At
Dt heﬂw Wg\“ﬂg
coul e serdt ‘on
hgi Ng servi ce.
d be able to operate
|sclosure
pHHtiemgsald trangmititace

t43~gfr’r”a partic
) networks are nore ..
18"y A9RGBVt MdStoce,

r ef er encbeinpi staptddte Utanghit e FSEAPSIgNRT WWehatRdpiage,2sséidnednsvbding

o et "R, sb(ctl Florat 10
ofai rpceinte ffedaid ofirst

o Obe Striadsniitted Bwi shid
zone, locllty or offset.

ein said second signal is
r the transmission of said

r to a reference time, said

st signal;

‘monitor means connected to sald monitbr means for récqivi;lé ‘said

38. A system according to claim 37, whe
10 transmitted within a predetermined time af
first signal.
3g. A system for synchronizing a timepiec
gystem including:
.means to generate a first signal;
15 transmission means to transmit said fi
 first signal and for §cmp6$1ng a se
- first signal, s=aid ‘signal thereafteri
transmission means: and
20 means associated’ with said timepiece
receipt of said first signal, and fon
said count and from information-contat
generate accurate time.
40, A system according to claim 39, furthe
25 with said receiver for corrglating whether |s
) f1rst_s1gna1 relate to the same transmitting
not, the second signal is disgounted,
41. A method of synchronizing a timepf
substant1a11y as haretn descr1bed. with rae
30 drawings

ond signal related to saild ]
being transmittad by said

for commencing a count and
using the information from

ped 1n~satd second signal to

including means associatad
aid second signal and said
area, such that if they aras

ece to a referance time,
Farance to the accompanying




2. A nmethod according to claim1, wherein said
and/ or encrypted. 3

sai d signal
necessarily at the 15
claim wherein said signal

sane tinme. 4. A net hod a
is transmtted only once

signal is encoded

: A met hod according to clai msl/LLml ch
is transmtted froma plurality of trapsmtters th
di ng

Sty LL

foar hour

period. 5. A net hod according to any one of clajm I*to 3, wherein said
signal is transmtted a nunber of tines In periog of tine, each
twenty-four 20. hours. 6. A nmet hod according tojclaim5, wherein each

transm ssi on-i. &aspam@darfaltmn Foe sSphenendzing t4 atimeb;
period of. tinme. sugstantiaﬁgmag hR{"ﬁ%Cﬂsgl' gl Orlctl O:rm

is transmitted an rnterva
bet ween each 2H®i{n@fsni ssion. 8. A net hod accof
clains 5 to 7, wherein once a 23 predeterm ned

recei ved, no fuisth pg%@ggm;]g,g _L‘ﬂkﬁﬁonq% a Jtime

any one of chai g nshi 591 Bhs
hours of the rﬁﬂ‘bﬁFﬁ&1°UdCé|s Peredn descriped, MithetrAp
precedi ng cl ai grawingterei n the signal contains the
an identity code; o

44 A timeplece, substantially as herein

the accompanying drawings.

45- .
10 with reference to the accompanying drawings.

A method of satting a timepiece, subst

uea:iaorr.obya arweedmieermnsﬁd

diendl 4! dheS BdbaBlrl/1Rd

di ng to any one of
hunber of good signals is

Lei00 REARLALN G 19b0

conmenc
ﬁf_@aﬁ‘t oki tg acepmpanying
foll ow ng information:

Hescribed with refarence to

rntiaﬂy as herain described




UTC ti ne:

the digital inverse of the previous UTC tinme: 10 UTC dat e;
" date of next (if any) |eap-second update ; and tinme zone data. 11. A
imet hod according to any one of clains 1 to 9, wheregin the signal contains
the follow ng information:. 15 an identity cade; local tine; the
[ I nverse of local time; the local date; datg of next (if any)
| eap- second upda e; and 20 time zone data. 12. A nmet hod according

to any one of clains 1 to 9, wherein the format of |the signal is:

<| D><Ti me></ Ti me><Dat e><Leap- Second Dat e>Ti ne Zone |Dat a> 13. A et hod
according to claim10, claim 1l or claim 12, whereiin the tinme zone data

I ncl udes data for each of a predeterm ned nunber gf tinme zones. 14. A
met hod according to claim 13, wherein the predeterni ned nunber is 5 16. 15.
A met hod according to claim13 or clai n 14, whereiin the signal is
conprised of the tine for each zone in plus or mnys intervals froma
reference tine, together with date (if any) of the jnext daylight saving

A method and apparatus for synchronizing a timepiece to a reference time
includes the preparation (10) of an encoded nd/or encryptad signal for
transmission from a paging network (12) transmitter (14,18). Tha signal,
which gontains a time message and information on Daylight Saving changes and
corrections to UTC time, is transmitted a numbar of times in a twenty-four
. hour period, with brief intervals between each| transmission. A timepiece
-(18,22) has a raceiver and control circultry (34) which receive and decode
the signal. The decoded time information is used to autdmatica‘l'ly set the
time of the timeplece (18,22) to the correct time for a pradatarmined time
zone. A locality switch is provided on the tipepiece (18,22) to datermine
which time zone time 1s to be displayed (20,24).| To correct for delays which
- may be encountared in queuing and transmissign, a sscond signal may be
transmitted as a result of the first signal being recaived by a menitor, tha
second signal including ipformation about the Yime of receipt of tha first
signal by tha monitor, such that the t.imemet_:e, upon recsipt of the sescond
signal, 1s able to correct for any delays, and tc then display accurate time.
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change and the direction of change.

10 16. - A net

15, wherein said reference tine is UTC tinme. 17.

claim 15, where
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zone, locality or off
Iocallty or offset to

set,
be dlsplayed 5 22.
o, 21,
+nformation, so that in the
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Appar at us
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predetermnmined tine regines.
containing tine zone

a, si gnal
dat a

28.

on daylight saving changes,

A tinmepi ece adapted to receive and decode

data for
i ncl udi ng:;

a nunber.

of
5

ti
nme

nme zones, a
ans to store said

data on daylight saving changes so that the b e alferation consequent upon

sai d changes may be effgcted for that timepiece on
A net hod

even if no & Grther signd

is received. 29.

sta

ted tine and dat ,
of setting a

timepi ece sl a cordah a signal 10 contaifing data on daylight
savi ng tlné:o ncludi ng: transmtting said siignal; receiviqg, said
signal at &Tlintthe vicinity of a ti*tepiceceyradecodi ng sai d 5|gnal’ tﬁorlng
'sai d dat a: q d i sptting, atrea=wsisre and onja date cci nt33 nlagl in
sai d data, Sagi d i mep ege 40 ia neM/thE"”$g A t hod = of syhphwbn|2|ng
a tinep ece. _ eferende tine, |nclu3|ng t he|steps of: —gknprgxlng a
si gnal whi chldiacllides |rgfo-:rm¢|an.relat|ngto said 20 tei dte!h&e
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25 ' the correct tinme for a preset zone, Iocallty or offseb\bo\q.eﬂ ?Jl
Apparatus for synchronizing a tinmep ece to a reference | Megote

. including: neans-to receive and decode a trans itted signal, sald S|gn Fa
‘including information relating to said eference time; neans to extract from
t he decoded signal information relatiﬁ§ to the correct tine foor a preset
zone, loc lity or .offset; and .neans to display or to out put’ sald correct
time. 32. A et hod otdgsynchrqB|2|ng ‘a timepiece to ref-erence
time, including the steps¥of: generating a first ignal
transmtting said first signal; re -|v|ng said first signalm sing &
second si gnal consequent i } g N

signal including informatijon 1 NQg tn the 15 = preC| _
receipt of said first si A ratfgnitting sai a second A
met hod according to claim Nel #aid signal is transmt a
predeterm ned tine Interval fronlt e transm ssion of said first sifg . 20
34. A net hod according to claim.32 or claim33, wherein both said first

signal and said second signal include additi nal information. 35. A
met hod accordlng to claim32 or ¢c aim 33, wherein said first
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signal is nerely a mark, -and said second includes all other information.
30. A net hod according to any one.of cl ins 32 to 35, "wherein said 25
ti:mepi ece, on receipt of said first signal commences a count, and on
~receipt of sold secand signal, uses sapd ¢ unt and information, in said
28L second signal to generate accurate~tine. 37. A system for o
synchroni ziyng a tigepieéTfto a reference tinmepiece, said systemincluding -
means conn®gted thsa raffiSmtter, said transnitteihbdbngeagag&ﬁg to ,transm:t
‘a first sighal togh ti nepi ece, said means being 5 adapted to F e iQEW%aid '

first signal%and To -.colpose a second signal Ingluding information on
tho precise Ti f _reteipt of said first-sidﬁ%@f %?Eg second signa
bei ng adapted, be transmitted by said transnitter.® _Mﬂn By stem
accordi ng tOJEIaj?q:37, whe ein said .qecond signal ~is 10 trans ted within
a predet er nished tihﬁ aft r thetTamsmrssromr—oft——=seahd first signal. 39. A
systemfor s3ynchron¥zing a tijnepiec to a referenge tine, said system
i ncl udi ng¥ ‘means to generatela first signal; 15 - transm ssi on nmeans
to transnit said fi st signall; nonitor neans conngcted to said nonitor
nmeans for receiving said firgt signal and for- composing 4 se ond signe\
related to said first signal,| said signal theregafter being transmtted by
sai d transmi ssion neans; afdi - U™
_ N

A R N

- REPLACEMENT SHEET

o |
- \ | || 25MAR 199

~ 26

LY




20 nmeans associated with said tinmepiece for commencing a count and
recei pt- of said first signal, , and fo using.the information fromsaid count -
dnd fromi'nformation. contai ned in said second si gn prtete Vil
tinme. 40. A system according to claign 39, furthe | nc?giﬁ]%gﬁé@e hide?
associated 25 wth sai d receiver for —ctorrel ating whether said second
signal ~and said first signal relate to the same traDate: ttZrﬁwemuch_
that if theysarg not, tfhe second si gnal i s discounted. 41 hnd of
synchroni zing @ tine e, to a-reference tine, .substantially as
her ei n desc:‘a e Wit h erence to the acconpanying 30 drawigngs: '29
424 Apparat us for |synchroni zi ng s»esbibrea ece to a refgarericé; tinme,
substanti al3s herlei n gdescri bedsmbsklasar e erence to the §ccdmz§a.'ny| ng
draw ngs. l§yst£m,g for synchrdlizing a tinepiece, 3G Fr: -
reference ti : ulgst gntd al |y ds 'nerein  described, wntm r.e a?ence to
t he acconpanyi r awi ngs« 44. o xAgti rrepl ece, substanti al I y. .as- he} ein

_

descri bed wifth ref erlertes 1 oyt KelaccBnpaA g &dfali ngs.” 45.6 4 A weft hod of
setting a tijmepi ece, [substjanii gl lly lag hefe egcti bed 10 wth re»f erence to
t he acconpanyi ng- df aw ngs. 171 .3
. . . : L)
2 8 | s
- 5 Se
3 ndh h h an
@ [) ¥
5 :i: 23nding pue [oJL3u0) E 52
S « 3 ferdsiq o1 ::‘.. ~ ', R
4 2ha. ' 8 > - 228 )
s iis L 143 o 222
. bow g . H + -
: iYs L1 AR
° P T [ v Q 3 @
_ > s . T 92§
v T84 8 |3 T —a 2 I ol
& 3t 3 2 - - s 1 a;:::'u::) g OB o -
A [ L 4 L] o 4\_‘ >
a s i g —
’ 3 5 T Y : :
- —— . - ) > > - '
$ - elgqeug y¥a | £ |1 = >
..-..'-..--..-....-_I : ; Azowey 1. E%EE o .
. . . v 4 0B » I
\" : B . + > 53838 g
NI . ] — :
\ = | e 14 I —t — o
: - : - 2 <+ U . uaypjeziudIyaung
' . 2 N a5 s | 201D juesirresut
I g s 199013 || = & — . .
' 23 N | - g ; 1 - .
:" & a : '1.I:¢ s 2 2 - - @ < : ES
1 . 0 R a8 - - — m = g l §.‘.
: | 20aag - g | : ¢ g : - DI h-';'
I 1 2 r - ) Q :l,g
]
t : . x ~ -
v : U e | } A
: e ] ' H : '
1 =33 1 s -
: f.-l.a : E §§ ‘é 5 _lll' | S_b
1 2 N » -3 ] £ LL
! I e oo . £ 3 3 o
: | & 25 HESH 83
1 - . S & = [T]8 -4
[} ] [ - -
' . 2 : e
| L [ -~ ]
e g v 8 ' by
X o . : b e
L : ! i ] . X "'::;
: . : 234 w3e  FAME
: s . ST -
] e ) oSl = o —— e
1 = ' Gl -
g S, E#CEhm) ER REPLACEMENT SHEET
5 - ! 177 . e & | —
a ' -l ot e i - L ¥ ‘F'l:% .
+ 1 ] : . ' 5 2 3 E:é: 25 MAR 1996
lmr e e e e e J 1% ] . -0 K
NS 3 x 232E
9 = 3 g 06k
(7] - L 1"




SYNCRONIZATION OF A TIMEPIECE TO A REFERENCE TIME

- ABSTRACT

A method and épparatus fdr'syﬂchdﬁﬁng a fihiepiece to a reference time includes the
preparatlon (10) of an encoded and/or encrypted signal for transmission from a paging
network (12) transm:tter (14, 16) The signal, wh1ch contains a time message and
mformatlon on Dayllght Savmg changes and corrections to UTC time, is transmltted a
number of times 'in a twenty-four hour period, with brief intervals between each
- transm1ss1on A timepiece (18,22) has a receiver and control circuitry (34) which
receive and decode the signal. The decoded time information is used to automatically
set the time of the timepiece (18,22) to the correct tlme for a predetermined time zone.

A locality switch is provided on the timepiece (18,22) to determine which time zone
time is to be displayed (20,24). To correct for delays which may be encountered in
queuing and transmission, a second signal may be transmitted as a result of the first
' _'signal being received by a monitor, the second signal including infonnafion about thel'
time of receipt of the first signal by the monitor, such that the timepiece, upon receipt

of the second sigilal, is able to correct for any delays, and to then display accurate time.
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