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SYNCHRONIZATION OF A TIMEPIECE TO A REFERENCE TIME 

Th1s invent1on relates to 1mprovements of the synchron1zation o, a 
a 

timepiece to a reference time, and in part1cular·, re1ates to an improved 
method and apparatus for synchron1z1ng a t1ma~1ece to such a time. 

5 In this :specification, the term "timepiece" refers to .. a horolog1ca1 

device for keeptng and/or d1splay1ng time, and/or for generating a signal 
which in turn m~y result in a display of timal 

Timekeeping devices have been 1n use for solle 3 ,500 years. Machan1cal 

timepieces have been in existence for 900 years, and clocks hava bean 

10 known since the fourteenth century. 

Every location on a particular degree of longitude has the same local 
' 

t1me, and 1t follows that such a locat1on has a slightly d1fferant t1ma 
from that in a town or vi11age a few kilometres to the east or vast. In 
the days before improved cOIM!unfcat1ons and 1transpcrt, such places were 

15 isolated, and thero was no need to impose ~ny t1ma stand•rd. With the 
coming of the ra11ways. and subsequently ttle telegraph, 1t bec:ame both 

necessary and possible to 1mpose 11 single ~tandard t1me for an entire 
country (such as the Un1ted · Kingdo_m) or fcir each of a num~r of "time 

. . . 
zones extending across a coun~ry (such as the Un1·t"ed States of America 

20 and Australia). 

Australia 1s divided 1nto three t1me zones: Eastern Standard Time [EST] 
(Queensland, New South Wales, the Austra11ari Capital T~rr1tory, V1ctor1a 
and Tasmania), Central Standard Time [CS~] (South Australia and the 
Northern Territory) and Western Standard Tf~e [WST] (Western Australia). 

; 

25 .Some States have adopted Oay11ght Saving, advancing clocks one hour ahead 
-~f tho relevant·· Standard t1me. for a period ~f some months between spr1n9. 
and autumn oach year. Others have not, whibh results 1n there·be1ng up 

to f1ve. t1me zones 1n Austra11a during t~e period in wh1ch Daylight 
·Saving operates. In the spring to aut mn period of 1994/1996, a 

30 different set of five time zones was crea ed by the dec1s1ons of Naw 
So~th Wales and V1ctor1a to retur~ -~o Easte n· Standard T1me on different 
dates. Now South Wales has subseQuently ag aad to use the same dates as 
Victoria and Tasm~n1a for the ond of Oaytig t sav1ng, however, there are 
st111 difficulties for persons, port1cula ly business persons, tn the 
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various states· end Terr1tor1es whfch· are normally in t.he one t1me zone. 

Despite the problems caused by havfng between three and f1va.t1me zones, 
and the tw1ce-year1y change of the t1me r6g1M 1n a11 but three of the 

:· ... ~·ight States and Territories, most timepieces i.n Australia operate 

5 1 ndependent l y of each other, and raqu1 re a manua 1 operation to correct 

and change the time d1sp1ayed 1 and day and da.te -when app11Ciab1e. 

In Australia, Telstra Corporat1on 1s respons1~1e for prov1d1ng reference 

t 1mes, producing the "pips" heard on the hour (on the half-hour 1n South 

Australia and the Northern Territory) on soma radio stat1ons, prov1d1ng 
10 the d1a1-up "speak1ng clock", and providing equivalent fac111t1as for 

computer users via modems. Telstra also has a representat·1ve on the 
National T1me Convn1ttee, although as has been ment1oned earlier in this 

spec1f1cat1on, the States have powers over sOch th1ngs as whether or not 
a particular State adopts Daylight Saving, ahd the entry and exit dates 

15 to and from Daylight sav1ng. 

There- are in existence 1n Australia installations of a plurality of 

clocks, operating on a "master-slave" bas1s, where a master clock 1s 

connected tiy electr1c:al cab11ng to a number of slave clocks, which are 
control led by ~he master clock and as a result al 1 show the same t1me:. 

20 Such ins.ta 11at1 ons · _mat ,be found in 1ocat1ons such as hcsp1 ta ls and · ~ 

a1rpor1; terminals. They- are cumbersome, and· expensive to construct, and 
are only useful where no slave clock is very 'far from the master clock. 

Tha concept of us1ng a radio s1gna1 to carry time 1nformat1on was f1rst 
publ1shed some forty years ago. In US-A-4,2~4,398 by Lemalson, published 

25 on 27 May 1980, .thero 1s disclosed a : method and apparatus' for 

automatically sotting timepieces· in a ·time z~ne. Tha method 1nvolved the 
setting of a timepiece -. s~ch as a watch war~ by a traveller pass1ng from 
one t 1me zone to another - by the transm1ss.fon of a time-related signal, . . 

wh1ch results 1n the t 1mep1ece display1n9 ~r being able to d1.splay. the 
30 correct t1me for the time zone 1n which tho i1mep1ece 1s located.· ; . 

I 

ACJ-B-83677/91 ( 643824) by NEC Corporation, I pub 11 shed on 12 March 1992, 

relatos. to t1me-kaep1ng apparatus wMch. lut111ses a cellular mobile 

eoft)rnun1cations system as a source of trans 1tted s1gnals which cause a 
correct t1me to be d!splayed on a t1mep1 ca which 1s adapted to be 
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mounted on a vehicle or to be oersona11y carried. 

Tho Federal Republic of Garmany has 1n operation a system called the 

German Radio Clock. A powerful VlF transm1ttar broadcasts signals wh1ch 

are rece1ved by a large number of clocks throughout Europa (much of which 

s operates on Central European Timo), and which synchron1zes those clocks, 

bringing each of them to .the correct time. • 

There 1s clearly a need for a system in Australia and other countries 

which 1s able to ramote1y synchronize and res$t t1mep1eces. For example, 

it is essent1al to ·be able to maintain the correct time on t1mep1ecas·-
10 most of which have digital d1sp1ays - which ~re associated with personal 

I 

computers, cash registers, fax machines, 'automated taller mach1nes 
I 

(ATHs), deb1t and credit card terminals, and so on. Th1s is particularly 

so for accurate records of such things as c~edit card transactions, ATM 
I 

transact1ons, faxes sent and received, and so'. on, as wall as dealing with 
' 

15 the problems caused by oayl ight Saving cha~ges. Many of tha present 

clocks used in such applicat1ons drift ala"'ingly over relatively short 

periods of timo. In add1t1on, there is rarely any structure 1n place to 

check and correct the t1me shown on such a timepiece; it _ 1s .also qu1te 

common for such clocks to not 'be reset for and/or after Day11ght Saving 

20 changes. 

25 

It 1s an object of this invention to provide an 1mproved system for the 

synchronization of a t1mep1ece to a reference t1me. 

The invention prov1des a method of sync~roniz1ng a timepiece to a 

reference t1me, including the steps of: 

generating a signal which includes ihformation relat1ng to said 
! ref ore nee t 1 me; · 

transmitting said signal from·a transmitter: 
I . 

receiving ss1d signa1 at or in tho v1c n1ty of said t1mep1aca: 

processing SA1d signal to enable said t tmap1eca to display a time, 

30 or generate an output ·re~rasentat1ve f sa1d time, sa1d t1me ba1ng 

the correct t1me for a preset zone, lo a11ty or offset. 
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The 1nvent1on also prov1des ·apparatus for synehronizin·g a t1mepiece ta a 

reference time, 1nc1ud1ng: 

means to receive and decode a transni1tted s1gnal, said signal 

including information relating to said ~farence t1mei 

5 m~ans to extract from the decoded s19ria1 1nformation relating to 
.the correct time for a preset t1me zonel locality or offset; and 

10 

meBns to display or to output said cor~ect time. 

The invention further prov1des a timepiece adapted to be synchronized to 
i 

a referenco time, 1nclud1ng: 

II 

' 

receiver means adapted to rece1ve a ~19nal containing time zone 

data for a plural1ty of time zones; 

control circuitry for decoding said s1g~al; and 

locality switch means for select1~g one of ·a number of 
predetermined time rdg1mes; · 

15 · such that said ci rcu1try sends to a display, or to other apparatus, a 
time signal ropresentat1va of the correbt time for the selected 
prodetennined t1ma r•g1mes. 

The 1nvent1on also provides a timepiece ade~ted to receive and decode a 
signal conta1n1n~ time zone data for a numbJr of. time-zones, and data on 

?O day11ght saving changes, 1nclud1ng: _ .... ·. ·.· . 

means to store said data on dayl 1ghti sav1ng changes so that the 
t1me alteration consequent upon said lchanges may be affected for . . . 

that t1mep1e<;.e .ori a stated time and !Ja e,.even 1f no further signal 

is rece1ved. 

25 The invent ion further prov.ides a method of setting a timepiece in 
.accordance with a s1gnal containing data on ay11ght sav1ng time changes, 
inc1ud1ng: 
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transm1tt1ng sa1d signali 

roce1ving said signal at or in the v1c1n~ty of a timepiece;. 

decoding said s1gnal; 

storing sa1d data; and • 

sett1ng, at a time and on a date corl,·ta1ned in sa1d data, sa1d 

t1mep1ace to a new time. 

The 1nvent1on also provides a method of 

reference time, including the steps of: 

i 

synrrcniz1ng a t1mapiaca ta a 

I 

I 

generating a signal which includes 
refer-ence time; 

i~formation relat1ng to sa1d 
' 

transmitting sa1d s19naJ, from a transmi~ter; 

reco1Ving said signal at or 1n the v1c1p1ty of sa1d timepiece; and 

processing said s1gna1 to enable said t1mepieca to display a t1me, 
I 

or gene.r.ate an output representative of said time, aa1d time being 
i 

the correct t11'11El for a preset zone, 1oe':811ty ~r offset. 
I 

The 1nvent1on also provTd~r~·~-~~:~a~~s for ·syrchron1z1ng a t1mep1ece .. ta a 
reference time, 1nclud1ng: 1 . 

means to rece1ve and decode a tranjmitted signal, said s1gnat -· 

1ne1ud1n9 information relat1n9 to sa1d reference time; · 
. I 

' 
means. to ext~act· fr~ the dacodad si~nal ··1nfo~at1on 
the correct t1me for a preset zone, 1ofa11ty or offset: 

! 
means to display or to output said cor ect time. 

relating to 
and 

Tho 1nvent1on further provides a method· of s nchron1z1ng a timepiece to a 
reference time, 1nclud1ng the steps of: ·· 



6 

generating a signal wh1ch includes 1nformat1on relating to sa1d 
reference time; 

transmitting said signal from a transm1tteri 

receiving said signal at or in the vicinity of sa1d t1mep1ece; and 

• 
5 processing said signal to enable sa1d t:1mepiece to display a time, 

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

The fnvent1on also provides apparatus for synchron1z1ng a timepiece to a 
reference time, including: 

10 means to receive and decode a transil1tted signal, sa1d signal 
I 

including information relating to said reference time; 

means to extract from the decoded signal infonnation relating to 
·the correct t1me for a preset zone, locality or offset: and 

means to display_ or to output said correct tfme. 

15 The invention further provides a method of synchroniz1ng a timepiece to a 
reference time; including the steps of: 

generating a first sfgnal; 

.. 
transm1tt1_ng sa1cff1rst signal; 

···.·.·· • ... 

rece1v1n9 sa~d f1rst signal; 

20 composing a· second s1 gnal consequent! upon rece1pt of said f1 rst 
signal, sa1d Hcond· s1gnal 1n·c·1ud1ng !·1nform~t1on relating to the 
precise t1me of recefpt of sa1d f.frsf.·~11gnal: and 

.i 

transm1tt1ng said second signal. 

The 1nventfon also provides a system for s chron1zing a t1inepiece to a 
25 reference · t 1mep1ece, said systetn 1nclud ng means .connected to a 
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transmitter, sa1d transmitter being adapted to transm1t a f1rst s1gna1 to 

a timepiece, safd means being adaptad to rece1ve sa1d first signal and to 
compose a second s1gnal 1nclud1ng 1nformation on the precise time of 
receipt of said f1rst s1gnal, ·said second s1gna1 being adapted to be 

5 transm1tted by said transm1tter. 

The 1nvent1on further provides a system for synchronizing.a t1mep1ece to 

a reference t1mo. said system 1nclud1ng: 

means to generate a f1rst signal; 

transmfss1on means to transmit said f1rit signal; 

10 monitor means connected to said mon1tor means for reca1v1ng sa1d 
first s1gna1 and for composing a secbnd signal related to said 

! 

first s1gnal, safd signal thereafter being transmitted by said 

transm1ss1on means: and 

-means assoc1ated with sa1d t ~mepiece for commencing a count and 

15 receipt of sa1d first s1gna1, and for us1ng the 1nformat1on from 

said count and from information contained in sa1d second s1gnal to 

generate accurate t1ma. 

An embodiment of the fovent1on w111 be described in detai 1 hereinafter . 
with reference t9 the accompanying draw1ngs, '1n wh1ch: 

20 Fig 1. 1s a block diagram of one bmbodiment of a· method and 

apparatus for .synchron1zat1on of a timdp1ece to a reference time: 
I 

25 

·F;g'·2. 1s a block diagram of the. s1gnal generation and transmission . . I 
·aspect of the arrangement of F 1 g. 1 ; a.,d . 

. I . 

Fig. 3 1s a c1rcuit diagram of one emb~1ment of receiv1ng/decoding 
apparatus. ' 

The block d1cgram ·of Fig •. 1 r'!'prosonts an a rangoment which ut1Hses th~ 
Tolstra Rad1o Paging Network (RPN). The RP 1s adapted to sand messages 
to pag1ng·dAv1ces carr1ed by persons. Alt ugh at the present time the 

RPN does not service the entire area of Aus ra1ia, ft can reach some 90' 

.. 
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cf the popu1ation, and Telstra i3 committed to an expansion of the 
network. The network is currently opera~ed by sanding signals by 
landlines to master transmitters, which relay! s1gnals to a larger number 
of slave transm1tters. In the future, s1gna1! may be trmnsmitted from an 

5 Earth station to a geosynchronous satellite, ~h1ch in turn will transmit 
the signals to the territory of Australia. • 

i 

Fig. 1 shows signal generating apparatus 10,i which w111 ba described 1n 
I 

more detail in relation to Fig. 2. A s1g al - preferably an encoded 

and/or encrypted signal • w111 be prepared s1ng apparatus 10, and than 

10 sent to the RPN signal d1str1but1on centre f r transmission from the RPN 
transm1tters. Such transm1ssions could be ma e 1n a number of ways. The 
transm1ss1on could be a continuous trahsmiss1on, or a per1od1c 
transm1ss1on dur1ng daylight hours, or at n1ght. Preferab1y, the 
transmi ss1on would be arranged to take plac 1n the early hours of the 

15 morning, when a pag1ng network's normal load 1s at its 11ghtest and as a 
. I 

result transm1tting capacity for the time s1enal 1s read11y available. 
The ~ncodtng/encrypt1on of the signal is~ necessary to ensure that 
unlicensed or non-accrod1ted timepieces are riot able to decode the signal 
for time ~orrection and other operat1ons.i A decoding key may be 

20 incorporated as an integral part of electron~c c1rcu1try in a timepiece, 

or may be 1n the form of software. It may a~so take the form of a Smart 

Card. 

The signal generated ·by apparatus 10, which includes a real t1ma message, 

is· sent to the RPN signal "d1str1but1on cehtre 12. According to the 
25 chosen option amongst those already d1scus,ed, the signal 1s sent for 

transm1ss1on to a plurality of transm1tters,!two of whtch are shown at 14 

and 16. A 1 though it· 1s envisaged that eih of ttle tra~smittars w111 
transmit the same s1gna1 at the same t1m , 1t 1s quite~ 11ke1y ·that 
transmitters will send signals at diffe nt t1mes. However, each 

30 transmitted signal w111 be a real t1mo. s1gna . such transm1tters are, as 

discussed previously, normally used to trans it signals which are adapted 
to be rece1ved by paging dev1ces (not·shown. Timepfeees 18 and 22 are 
located remotely from transmitters 14 and 1 , but each 1s ·f~··range of at 
least ono transmitter. It may well be 

35 Western Standard Time zone, and t1mep1ece 2 

Time zone. 

hat t imep1ece 18 1s ·in the 

1 s 1 n the Eastern Standard 
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T1mep1eees 18 arid 22 preferabiy include a iradio rece1ver and' control 

c1rcu1try (shown in Fig. 3), such that a t1mt message s1~nal transm1ttad 

from transmitter 14 or 16 is rece1vod by the.receiver and decoded by the 

control circuitry to synchronize a clock me~han1sm 1n the t1map1ace to 

5 adjust the mechanism to the correct t1me. ~he clock may have an analog 

display (20) or a d1g1ta1 display (24). Al~arn~t1vely, ihe output from 

the control circu1try may consist of outp~t means such as a di.g1ta1 

s1.gna1, which may be directly or . indirectly interfaced to a personal 

computer, slave clocks, cash register or ot~er electronic equipment for-

10 the purpose of convey1ng correct time and/dr time synchronizing, which 
I 

may also include year, day and date informat1bn. 

The clock mechanism's c1rcu1try may be so arranged that the time (and the 
day, date and year information 1f they a~e included) is able to be 

synchron1zed as a result of rece1v1ng th~ aforementioned signal to 

15 maintain the accuracy of the mechan1sm, orl for updat1ng the t1me for 
I 

changes such as the entry 1nto or the departure from Oay11ght saving, or 

for the occas1onal corrections to UTC (Co-ord1nated Un1versa1 Time) t1me. 

As far as ·the latter 1s concerned, there ar~ regular agreed corrections 

to t 1me, often by the addition of ~ leap-secbnd on a predeterm1nad date. 
. I 

20 While UTC time - which is equ1va1ent to Gree~w1ch Mean Time - is referred 

to throughout the specification and c1a1111s, local t1me, .which 1s 1n 

1tself der1ved from UTC t1me, may well be sJbst1tuted when accurate t1me 
! 

1s being sourced, and a_ny reference to UTC "time meiy be seen to 1r.i~lude 

local t1me. 

25 In. F1g. 01, timepiece 18 1s, or 1s connecte~ to, an analog clock whose 

df splay shows that· the time fs 10:07 West~rn Standard T1me. In the 

preceding twenty-~~ur hourst a signal has b,en received from transmitter 
14 or 16 to· correct the t1me on the d1splay.· T1mep1ece 22 is associated 

w1th a d191tal display,'which shows the t1me!to be 12!07!41 ·EST. It also 

30 has roco1vod a s1gnal w1th1n the last twen y-ft;>ur hours to correct the 
time. 

There are many variations to the basic sch me descr1bed 1n relation to 

Fig. 1. Tho t1mA transm1_ss1ons from transm1 tars 14, 16 could be spee1f1c; 

to a particular time zone. Thus, transm1 ter 14, located in Western 

35 AustraHa, and all .other transmitter~ 1n tha ttme zone, could transmit a 

signal wh1ch related only to the wostorn Sta dard T1me zone. Transmitter 
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1e:~ :-, .. ~c-a.ted in the EST area, and any other transm1ttars 1n that zone, may 
. i 

on1y transmit a signal re1evant to that zona. Of course, for other areas 

of the world, a single t1ma zone may 1ncluda ~ number of countr1es. 
~ 

However, the preferred approach would be 1 to have a common s1gna1 

5 transmitted from all transmitting sites w1~h1n the region concerned, 

which in the Austral fan context moans the whbla country. Such a s1gna1 

would contain a messago giving the correct t1~e for all time zones 1n the 

rogion, and would also 1nclude a code which wbuld a11ow a decoding dav1ce 

to ass1gn the corract t1ma to the correct 10Ja1ity code so that when the 
I 

10 time message 1s received and decoded the cortect time for the particular 

time zone is determined. 

As a preference, the dev1ca would 1nclud~ a switch or a series of 

switches which could be termed "iocal 1ty sw1tches... The 1oca11ty switch 

could be set to program the t1me transm1ss1oh decoder 1n the rad1o clock 
I 

15 mechan1sm to keep the time for any locality'included in the 1nfarmat1on 

transmitted By the signal. In normal use th~ switch would ba set ta the 
I 

position for the time zone in which the ¢lock mechan1sm 1s located. 

However, by setting the·switch to another po~1t1on, a display of the time 

in another zone may be obta1ned .•.. A. perman~t sett1n·g of the switch.to 

20 another zone - a zone anywhere. fn the wbrld - would be ~seful in 
. . . I . 

locations ·where f~ · 1s i::tes1red to know I the time 1.n that zone. 

Applications. could be at airports~ in financ~al dealer~' offices -and the 

• like. In addition, 1n &'.place such as 9rokhn H111, wh1ch despite be1ng 

in New South Wa-les has h1stor1cally operatedf on Central Australian T1ma, 

25 a t1mep1ece 1oca11ty sw1tch could be sei to CST. This would be 
accomplished by comoreh~ns1ve 1nforlJlat1on b tng included in t1me signal 

transmissions. A 1oca11ty switch may take the form of a single mult1-

posit ion sw1tch, a series of switches, ~ !push-button arrangement, or 
software means. 

30 Some persons 1 ika to operate with a clock w. 1ch displays n ttme which is 

in advance of the correct t1me. For example a person may wish to have a 

clock whfch is ffvo minutes ahead of the actual time. Means may be 

provided such that tho c1ock mechanism m y display, instead of the 

correct time for a zone or 1oca11ty, a t1m wh1ch 1s in advance or 1n 

35 · ret11r.d or thnt t 1me. It may be pos?1ble t select such an a1tarnat1ve 

d1splay by prov1d1ng one or more settings on the locality switch. 
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Fig. 2 1s a block diagram in more deta11 of hhe transmiss1on part of tha 
approach of F1g,_ 1. A source 26 of accurate!t1me, for example an atomic· 
clock or an on-line modem feed of correct ~ime. which 1s conmerc1a11y 

ava11able, prov1des an output to a modem 1!nterface 28, wh1ch in turn 
5 outputs to a master time encoder 30. · A pe~.sonal computer interface 32. 

also outputs to master time encoder 30, and bontrols the preparation and 
output of the encoded signal to the RPN 12. • 

The master t 1me encoder 30 produces an anco~ed and ancrya:>tad real t1ma 
message containing an identity code (IO), u1d t1me accurate to within 100 

10 mill1seconds or better, the digital inverse df the previous UTC t1ma, UTC 
date (with year, day of year, day of week, d± of month and month of year 
redundant coding, date of next (if any) leap .second update, and t1ma zcna 
data cons1st1n9 of data for a plurality of t~ma zones, for example up to 
sixteen time zones made up of the time forl each t1ma zone 1n plus or 

I 

15 minus desired 1nterva1s from UTC time, togetHer with date (1f any) of the 

next Day 11 ght Sav 1 ng change and the d 1 rect ~on of that change for that. 
I 

time zone. The digital inverse of the previous UTC time is sent as well 
. : as real t1me urc, to enable a comparison of ~he two p1eces of 1nformat1on 

l 
to be made by control c1 rcu1try at the t 1mtap1eca, as a mon1tor1ng and 

. I 
20 checking measure. A preferred interval from'UTC t1me may be 30 minutes, 

as throughout the world most if not al 1 ·t1me: zone$ are reckoned tn half­
hour or hour 1ntervals from UTC time. It 1 is preferred that a single 

s1gna1, containing fiJne zone datD on sixteen' time zones, be transmitted.· 

A~t:ttcugh at present there 1s only a maximum bf eight t1me zones 1n place 
25 in Australia durfng any one period, should iother a~HS be covered, the 

signal would have the capacity to service thJsa areas. 
I 
I 
i 

Information on the next Daylight Saving cha~ge(s) 1s sent 1n advance of 
the earliest date, to enable the t1mep1ece tb reset the time, .even 1f 1t 
does not receive a regu1ar signal immediate}hy .after the •. c:hange, .or the 

30 preced1ng few s1gMls. the 1nformat1on 10 Judes at least the data on 
wh1ch the change is to occur. and 1f reQui ed the t1me of the change, 
together with.the d1rect1on and magnitude o the change. such Day11ght 
Saving information may be routinely transmi ted as part of each signal 
transmiss~on, and may be stored by tho t mep1ece and used by it to 

35 automatfcally effect tna correct. time .adju~t Ant for Daylight saving when 
the real time in the t1mep1oca corresponds t 
been rout 1no1 y <:onvoyod to the t 1 meo i ece 

the t1me and data that has 
nd stor.ed. · Fol low1ng the 
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change of the time 1n the t1mep1ece to ~,;"-·1rbm- tha oaylight sav1ng t1me 

the signal format would be reconfigured: to rJut1nely include 1nfonn~t~on 
about the next correspondence between real thma and ttia Daylight Saving 
time change required time· for the purpose. dt changing the t1ma at the 

6 correct Daylight Sav1ng adjustment t1me. I 
I • 

By using such a system of sending 1nforma~1on in advance on Oay119ht 
Saving changes, the requirement that the dmep1ece receive a specific: 
s1gna1 transmission ta 1nit1ate a Day11ghtl Saving change is removed. 
Furthermore, the requirement that a Oaylig~t saving change signal be 

10 transmitted at a precise time to initiate th~ change 1s also removed. It 
follows that 1f for some reason a signal is hot transmitted or received, 

such a change will st111 be made. ! 

The real time generated t1mo code signal is ti:ed v1a a rea1 time handshake 
system to tho RPN 12 for broadcast through trlansm1ttar 14~ The handshake 

15 takes the form of the master encoder rtquest 1ng (A) the RPN for 

perm1.ss1on to feed data for transm1ss1on, an. acknowledgment (B) from the 
RPN 12, and the feed1n9 of data (C) from the ~ncoder 30 to the RPN 12. 

i 

The format of the real t1me message to b& tr,nsmitted_ may be: 

<ID><T1me></T1me><Oata><Leap--Second-oat><T1me Zone Data> 

20 The preferred manner 1n which 1t has peen su~gasted that the t1me message 
signal 1s transmitted is for 1t to be tr~psm1tted six t1mes 111i1th1n a 
twonty-four hour period, w1th intervals of- about f1v~ minutes between 

each transmission. It 1.s eri.v1saged that Jha preferred s1ng1a s1~na1, 
c~ntatn1ng real t1me data on 16 t1me zones;! would ·-transmit 1n about 4.5 

25 seconds. Preferably, the first .-transmissfhn would commence at around 
02:00:30 EST. That enables the handshake to!take place 1mmed1ate1y ~fter 
02:00:00, and the protocols of "that mean th t transm1ss1on may commence 
w1thfn a few m1111sec~nds. consistent with a 1mmodfate acknowledgment of 
the requost. 

30 The cfrcult of Fig. 3 1s that·of a "receiv1 g clock mechanism" which may 
be regarded as a variant of _timepiece _18. or t1mepiece 22 of Fig. 1. The 
mechan 1 sm cons 1 sts of a convent iona f radio frequency pager "front and" 
rece1v1ng arrangement 3A. The front - end 34 provides a1ther the ra111 
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POCSAO data or other data or decoded POCSAG message data to a 
i 

m1croprocessor, m1crocomputer or similar pro~ess1ng un1t. POCSAO 1s an 
acronym for the Post Office Code Standard1zat4on AdV1sory Group. 

An input signal processing un1t decodes the time data signal to reproduce 
5 the or1gina1 t1me, date, leap-second date adjustment, t1mt offsets to UTC 

time, the next Day11ght Sav1ng date, and the direction of change, for 
! mult1ple t1me zones. 

The time process1ng un1t also receives exte~nal 1nputs at power up that 
1nstruct the processing unit what k1nd of ou~put configuration to assume; 

10 examples are pulse, serial, LCD, parallel buJ, master or slave. The time 
process1ng un1t also rece1vos inputs from a ~fme zone or locality switch 
to set the t1me zone or t1me locality to whidh displayed and/or outputted 
times are to be set. A user adjustment 1npu~s to the processor to allow 

I 

for user setting of time, date and alarm t1m~ and date 1nfonnat1on. T1me 
1 

15 zone, time, date, alarm and other data ma( also be set and altered by 
means_ of software COIMlands rece1ved by parallel or ser1al 1nput means • . 
The processor ma1nta1ns a real tfme clock mechisnfsm synohron1zed with. UTC 

• . . . I .· . . . . time and date, der1ved from the decoded r~dio. pager ·received signal. 
. I • 

Initially the rea-1 · t1nie clock mechanism 1s ~set with' the reca1ved t1ma • 
. 20 For several days following, the real time iw-111 not be reset with the 

latest received -time. Instead, the latest teceived time w111 be stored 
. l . . and an adjustment will subsequently made to·the displayed and outputted 

I • 
times. Thus, the real tfme clock mechanism ~ill.be allowed to drift, and 
after several days an accurate calculation ol the d1rect1on and magn1tud.e 

25 of the clock mechan1sm's dr1ft w111 be mide. That will enable the: 
mechanism to self'-ca11brate, even ·in the -absence of a t1me message 
signal. It 'lil111 accordingly bo possible )or manufacturers to produce 

.. ~ost-~ffective, r~·l.1able clocks which will ml1ntain acc:uratEt_ time evan ·in 
the abse.nce of rece1v1ng a radio t1mA m~ss ge signal for several days. 

30 This feature caters for the temporary lack "f such a S1gnal as a result 
of storm activity (thunderstorms causing electrical activity), power 
failure at the transmitter, temporary loc t1on .of a timepiece in !1 
location where 1t cannot be reached by a sf al. temporary location of a 
t 1"'9p1ece out of .range of a transm1tta,; . and so on. . In such 

35 .c1rcumstan~es 1t can also be soon tha the practice of sending 
· _1nformation ·:oif'i:>a~1.-t~~t Savfng ch1rnges. well ·ahead of the ear11est data 
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for any of those changes, enablas a t1mep1ec9 to be reset to the new t1me 
r•g1me even 1f 1t has not rece1ved a sfgnal t'.or s0me time,. 

Each timepiece, especially timepieces 22 having a digital display, may 
I 

display, upon sele~tion, the date and time 'of the next Daylight Saving 

5 change. In add1t1on, a t1mep1ece may show that 1t is 1n Daylight Sav1ng 

mode. F~rthermore, the d1splay may 1nd1cateithat the t1mep1eca 1s out of 
range of a transm1tter; a simple "Out Of R+nse" message would suffice. 
In add1t1on, the d1splay may also 1nd1cate t~at the displayed t1ma 1s not 

I . . 

accurate, when it has not been corrected for some t1me or at all, for 
10 whatever reason. It may be that the t~mep1ece has navar bean tn 

effect 1ve range, or log-term disturbances hbve prevented a good s1gnal 
being received. In such cases, a message 1uch as "Unre11able T1me .. or 
"Bad T1rt1e" would be shown. ' 

An onboard clock mechanism momory will mafnta1n time zone offset and 

15 dayl 1ght saving data (date and direct 1on o{ changes), date, leap-second 

date, alarm mode, alarm time and date, t1nie and osc11lator adjustment 
constants, conf1gurat1on mode, a history buffer of received time message 
radio signals, together w1th matching onboard rea1 t1me clock time. 

T1me and date for the t 1me zone sa·lecte<l sha11 be displayed and/or 
. . 

20 ·outputted anEf/or made avaihble 1n one or more of several formats as 

25 

30 

selected by the conf1eurat1on mode 1nputs to the processor. some 
possible ways 1n which outputting of the tim~ and date may take place are 
as follows: 

Pulses a1; one-second tntervals for ana~og clocks. · Su.ch pulses may 

be temporarily halted or fast. st~~~edl 1n order to synchronize an 

ana1og clock to real time •. · Output lor one-minute or one-hourly 

pulses may also be prov1~ed. ·Reset oujtput and "reset done" output 
provide the logic to reset the ttands of the clock to a 
pred~term1ned posit 1on. !· 

! 
i 

An ~synchronous ser1al c01T111un1ca~1onl output w1th or without a 
parity b1t. Interfac1ng to conm,cted electronics may be v1a TTL 

logic 1ovc1s RS232, RS422, RS485, 1nfr red or opt1ca1 means. 

A half-duplex asynchronnus ser1al c .unicat~ons interface wh1ch 
·.-. · ..... . 
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l 
sends t 1me, date and other data upol a request from connected 
electronics. Interfacing to connact1n electronics may ·be v1a ·nL 

log1c levels. RS232, RS422, RS48e!, 1nf .arad er opt1cal ·means~ . I 
I 

LCD display attached either directly! or via LCD display dr-iver 

electronics. 

Para11e1 bus outputs. 

i 
j . 
I 
i 

c 

A parallel bus interface wh1ch sends t me, date and other data upon 
a request from connected electronics. i 

I 

I 

The processor also checks for errors 1n rect1ved rad1o pager data, loss 
10 of RF signal, low battery voltage and the la k of radio time update after 

several days. Errors are indicated by save al output s1gnals including 
buzzer, low power, out of range and data err4r, and/or by status register 
aecess1b1e 1n half-duplex serial mode or par~11e1 bus mod&, or &rrors may 
be 1nd1cated 1n several ways on the LCD d1spl!ay. 

I . ·~ 

15 The ci rcu1t.ry of the module operates as fo1!1ows. whe~ the unit 1s first . . i . . . . 
powered up. When power 1s applied, for ·example when ·a battery is 

1n~erted, the unit w111 stay 1n a powered i up mode· until time message 

signals are rece1v~d, subseq.uently powe~1rtg ~ff unt11 the next. 
transm1ss1on 1s due. If, however, the t1niJp1ece is manually set after 

20 initial power up, 1t w111 then power· dff unt11 the next s1gnal 
I 

transmission is due. The unit is prov~ded with a battery-saving 
capac1tor, such that. if a battery 1s repladed within about a minute of 

remov1ng the old one·, the un1t w111 not beh+e as 1f 1t has been Powered 
·up. : 

i 

25 A power management un1t w1th1n the procesf.or keep~ power usage to a· 

m·inimum. Th1~ is considered to be of 1mport nee in the .marketing o~ any 
battery-powered timepiece. It is intended t at any such t1mep1ece would 
have a 11fo of at 1east a year, before batt ry replacement is necessary. 
It fo11ows that power usago must bo kept to a m1n1mum. The .radio pager 

30 front 34 1s powered nff AXCAPt for an av ra9e of 12° minutes per.day . . 
between .02:00:00 and 02:25:00. Th1s 1s accornp11shed by a polling 
faci11ty. The front end 1s powered· up da. 1y to rec:etve the group of 
.signals. If a predetermined number ·of ···od: signals 1n a group 1s 
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rece1v~d (for example, two good s1gna1s in a group of three signals, or 

three in a group of six s1gna1s) the front ehd will power cff, not being 

required to. deal w1th any subsequent1y-tran+itted signal. In general, 
electronics not 1n active use are powered dowh. 

' 

5. The processor al so ma i nta 1 ns a watchdog t 1'*9 r. When the ana lag clock 
I • 

mode is not being used or half-duplex serial ·or parallel bus modes are 1n 

use,· then unless a val id input from connabted electron1cs other than 

front end 34 within a given t 1me period (fbr example 25 hours) then a 

reset output 1s pulsed h19h or low 1n order ~o reset external mechanisms 

10 or electronics. A valid input 1s either a pJlse 1nput of defined maximum 
! 

duration limits to the "reset done" input,' or a valid software input 

command on either the parallel bus or serial 11nputs. 
. . i 

The module of ~ig. 3 is adapted to form the bore of a radio pager clock. 
Among the many varfat1ons on the bas1c theme· of a rad1o pager clock, one 

15 may find analog clocks, LCD, LED and mechanidal flip panel wall, desk and 
bedside clocks, clock plug-1n boards for PCJ, c1ocks which connect to a 
PC v1a tho keyboard connector, RS232 serially interfaced time for general 

use and connect1on to computers, and clock on1ts on a RS485 bus. Apart 
I 

from tak1ng the form of a plug-in c1rcu1t 1 board for 1nsert1on 1nto a 

20 vacant slot 1n a PC, the module may be 1hcorporated 1nto a s~parate 
. I 

stand-alone unit which 1s connected to one of. the communications ports of 

the PC or adapted to be ~1 red into the PC !c1 rcuitry or included· as an 
integral ·part of the PC. ~1.rcuit board des.gn. Software may a1s~·- be. 
1nstalled on a PC for tho purpose of having ~he PC internal clock slaved 

25 to the t1me message signal to maintain corre time and date. . . . 

It 1s env1saged J:.hat reference t1mep1eces w 11 ~e located at particular 

locations, so that transm1ssio~ _delays· .may be adjusted for. Clearly, 
there w111 be measurable and differing de1ayj between the generation of a 
particular signal and the rece1pt thereof bJ-a t1mep1oce. The reference 

30 "t1mepieces, wh1ch may be located 1n each tra sm1tter head, would be used 

to quantify particular delays so that a com nsatory adjustment could be 

factored 1nto the signal. If the pag1ng network transmfttad from a 
geosynchronous $Stoll1te, path difference to different places in 
Australia woul~.be neg11g1b1e, and 1t may t en be able to make a s1ngla 

35 s19na1 adjustment. 
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Among the appl1cat1ons of the t1me synchron12ed t1mep1ece of the present 
1nvent1on, one may env1sage a d191ta1 time display on a pager, in ~ motor 
vehicle, as a part of a wristwatch, as part !of aircond1t1oning controls. 
security entrance controls, as part of ! time-locks for safes, on 

5 talaphones and in elevators. 

• 
Mod1f'1cat 1ons which have been env1saged 1nf1Ude the use of single or 

multiple transmitters in and around Australia, the use of TV and/or AM. 
FM and shortwave radio transmitters. The t1,e message signal may also be 
transmitted from a aate111te. 

10 Another embodiment of the present invention1 relates to the prev1ously­
descr1bed system us1ng the Telstra Rad1o P~g1ng Network, or a similar 
network. It is also app11cable to any ot~r suitable type of s1gnal­
transmttting 1nfrastructure. 

The approach has been to provide a 'ro~l time' signal to enable 
15 t1mep.1eces to be synchronized to a referencJ time. It has already been 

acknowledged that true real time signa1\11ng 1s difficult 1f not 
I 

impossible to achieve due to transm1ss1on delays, and for that reason the 
provision o.f monitoring apparatus in, on o~ near transm1tte~ heads is · 

I suggested as a way to adjust for factors sue~ as the d1fference distances 
20 - and hence· signal transmission times - tJetween a transmitter and a 

" ! number of timepieces. 

~n add1t1on,·th~re can be problems in the t~nsm1ss1on of signals from a 
paging no~wdrk. Gener$lly 1 messages are! sent to a network via a 
telephone -~ystem, a.rid enter a queue. _Dep~n.djng on the number of messages · 

25 already 1R the queue, there could be qu ta a delay before a time 
synchronization signal 1~· tr1msmitted. In. lboth Australia and 1n other 
countries, 1t may not be techn1ca11y feas1b1 
synchronization signal . Even if j t were p 
operators may not be prepa'red to al low queu 

. . 

to 'queu~-jump' w1th a t1~e 
ssible, some pag1ng:natw~rk 

jumping. After a11, their 
30 main business 1s the transmission of messa90 to paging devices. 

One embodiment of thfs i"!vent ion attempts o overcome such problems by 

providing s monitor within transm1ss1on r nge of a transmtttar which 
mon1tor 1s adspted to rece1ve· s1gria1 transmf sions f'rom that transmftter 
head. T.he monttor 1s preferably ted 1n some way to the 
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transmitting network, and. to be able to sendja lllQssag~ ~n the network. A 

monitor may be phystcally placed at the transmitter site. or 

alternat 1vely, could be connected v1a a l1rk such as a modem. ·with a 

known fixed de_lay. l 
I 

5 In 1ts simplest form, the embodiment env~sagas transmitting a f1rst 
signal, which may be regarded as a start signal or 'mark'. That first 

signal or mark would be sent to the paging n twork as generally described 

earl 1er in th1s spec1f1catfon, and may well a1t 1n a queue. before be1ng 

transm1tted. A typical queue delay may be a ut f1ve minutes. 

10 The rece;pt of the mark signal by a t1mep1~ce would start an 1nterna1 

counter w1th1n the timepiece. The signal 1l also noted by the monitor, 
I 

1ithich is in the transmitting coverage are• of the transmitter. The 

monitor notes the precfse time the f1rst signal (mark) was raca1ved by 

1t. The monitor would then compose a s cond signal wh1ch 1ncludes 
i 

15 information on the pre.ciSe t1me of rece1pt 'of the first signal. That 

second signal wou1d then be sent to tho tran~m1tter for transm1ss1on. A 

timepiece, on receiving the second signal iou1d apply that precise or 

accurate t 1me sent by the second s1gnal ~o the elapsed t1~e on th• 

counter, to provide an extremely accurat~ time or display on the 

20 ~1mep1ece or in any ot~er way already env1sa~d by th1s spec1f1cat1on. 

i 

The second signal may be sent· at ~ny time fter the first signal, the 

only 1imit1ng factor being .. a des1 r~ to 11m1t battery use in a t1mepiaca. 

It 1s qu1te unlikely in '8ny pag1n·g· network t at a del!Y. of more than five 
. . . 

minutes wouid occur between· the generation . ., the first s1gnal and 1ts 

25 transm1ssion. It is accord1ngly suggested hat in th1s ernbod1ment each 

t~mepiece should be gated . "o!l" for about ten minutes, each time a 

transmi s1Hori is' expected. 

By way of examp1e, a first s1gna1 could be s nt at four times 1n each 24-

hour· per.iod, 1nclud1ng a preferred transm1ss on around 2:00 am local t1me 

30 to cater for Daylight Sav1ng chemges, as discussed earlier in th1s 

specification. 

some, or each first signals could be a s1mpl signal, or a mere ma.rk, or 

could 1ncluds all of the 1nformat1on (and mo a) wh1ch s1gna1s, previously 
d'fs"cussed in this spec1f1cation, have .. Rega ciless cf the content· of the 
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f1rst signal, each second signal would hB~ to conta1n at least ·the 
precise time informat1on referred to earlter.: 

A preferment could involve a first signal bJ1ng a simple, short signal, 
wfth tho corresponding second signal cont~1n1ng all other necessary 

5 and/or desired 1nformat1on. ·The second sign,1, each s1gmr1, or tha first 
signal, could contain add1t1ona1 1nformation.: 

I 
i 

Pa91ng transmf tters tend to be arranged ~n groups to cover various 

loca11t 1es. For example, the greater Meibourne area may have f1ve 

transmitters. They may all send their tfmJ synchron1zat1on signals at 
10 the same time. However, transm1ss1ons in ~he Gippsland area of rural 

Victor1a may be unrelated 1n t1me to those fdr the Melbourne area. 

I . 
There may be a circumstance were a mobi~e timepiece ~oves between 
different areas during the perfod between • f1rst s19na1 (mark) and a 
second signal. Such a t1mep1ece may rece1~e a "Melbourne mark· and a 

15 "Gippsland second signal" or correct1on. ThJ timep1ece would end up with 
an 1ncorrect t1me. To avoid such a circumstance, each group of 
transm1 tters may include an 1dent 1 ficat ion ~ode w1th ea.ch transmission, 

I 

so that correct f1rst s1gnals may be correlated w1th correct sec;ond 
. i 

signal corrections/cali.brat1ons. The use of .such a "tag• 1n an IO coda 

20 would prevent the in1s-appl1cat1on of a correbtion to the wrong area, and 

ensure that the appl.icable correction for th~ area 1n which th• t1mep1ece 
is located, would-be made. This also appl1 s to af1xed t1mep1ece which 

may receive signals from a transmitter· 1oca d in, or broadcasting to, a 
different area. 

25 It is. ·envisaged that w1th th1s non real t me variant, Oay11ght Sav1n~ 
pre-alerts would still be included 1n a1tch g oup of transmissions so that 

' 
even 1f a t1mep1ece does not receive its mes age at 2:00 am local t1me on 
the appropriate day 1t.w111 still a1ready co rect the time on the correct 
date. 

30 As has been stated some or all and/or add tional information, to that 
discussed 1n general earl 1er 1n th1s spec1 1cat1on. may be included 1n 
one or both signals. Such things t'IS th pre-alert Daylight Saving 
corroctton Md the data are in.eluded (n hat information, as ts the 
fac111ty for t1me zone data for a plurality of time zone·s to ba included 
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1n a s1gna1 transmitted in one t1me zone. 

When using a paging network to transmit the ~19nal used to synchronize a 

timepiece to a reference time in accordancJ with th1s 1nventfon1 there 
I 

may also be the provision of a second cap c~de and a message containing 
s information whic:h is of personal or genera\ app11cat1orf, and means to 

rece1ve such elements. Thus, even such th1n~ as advart1sements could be 

sent v1a the system, and displayed on tha imapieca display. Th1s may 

involve the adaption of any display to repre. nt an alphanumer1c.message. 
! 

As each timepiece 1s individually address~:ble, a signal with auch a 

10 second cap code could be sent to a part1cu1 r- t1mep1ece, with a message 

for 1ts owner. Such a message could be a ~ rthday greeting, a reminder 
or the like, which would be d1sp1ayed on the k1mep1eea. 

I 
I . 

Furthermore, 1t should be noted that 1h the event that in any 

jurisd1ction there -was a change 1n time zbne po11cy - such has bean 

15 disc~~_sed in_ Sout_h Austral1a, with a suggosied move to Eastern Standard 

Time - 1t' would be possible to download a software set to a timepiece, to l . 
cater for such a po11cy change. 

One desirable fonn of unit capable of rapid deployment 1n a ·particular 

area for the provision of signals according to th1s invention transm1tted 
20 v1a a paging network is a "Paging Time Mast4r Generating Unit•. Such a 

unit, wh1ch could be located 1n a box .or 1rl something ltka a suitcase, 
would preferably include a computer such as n IBM-compatible PC~ a modem 
·which 1s adapted to eommun1cate with the paging network and with a 

telephone network for .providing :f-ax·ed. etr r ··reparts and the 11ka, '~ 

25 monitor for recev1ng signals broadcast"from paging network transm1tter, 
and a. sou_rce : of accurate t 1ma. 

s·uch a unft may be easily located on or 1n t 9 v1cfn1ty of a transmitter, 
and with m1n1mal connections may commence t transm1ss1on o~ t1map1ece­

synchron1zing signals 1n accordance w1th th s invention. The computer, 

30 which or course 1s run on proprietary soft are, race1vas data from the 
transmitter, and also accurate time. The 1 tar may be obta1nad from an 
atomic clock which may also be 1ncluded 1 the un1t, but 1t 1s more 
convenient to obtain accurate time vfa the modem rrom an on-line time 

servtce such as Talstra'.s Compu11ne. 
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The unit carries out the method of th1s 1n~ent1on as descr1bed 1n th1s 
sepc1ficat1on, and connects w1th the paging rletwork, preferably through a 
dial-up connection us1ng the modem. W1ih the Paging Time Master 
Generating Un1t, and w1th some t1mep1eees a pated to be aynchronized in 

5 accordance with the invention, it would be p ss1b1e to go to a particular 
t1~ zo_n~.' and/or 8 particular country, and rtart a time•synchronizati_on 
system vtrtually inrnediately. j 

I 

Clearly, a system other than a pag1ng network could be used. For 
example, signals could be sent on a tehav1s1on or radio network. 

10 Howevor, paging networks are more suitable,! as they are geared to be a 
telephone messaging service. ! 

Preferably, timepiece hardware and/or softw~re would be able to operate 

w1th both reeil time s1gna1s and -with the *rrangeinent envisaged by the 

present invention. : 

15 The c.la1ms -form part of the d1sclosure of thiis specification. 
~ 

o· 
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CLAIMS: 

1, A method of synchronizing a 
1nclud1ng the steps of: 

generat1ng a s1gna1 which includes 

reference time; 

l:--·--

1 1 llllllJ 1111~ 111!1 lllll 111111 

I 
! 

to a reference t1me, 

• 
relating to said 

transm1tt1ng sa1d s1gnal from a transmitter; 
I 

receiving said signal at or in the vic1h1ty of said t1meptaca; 
! 
' 

processing said s1gnal to enable sa1d t1map1aca to display a t1me, 
or generete an output representative ot sa1d t1me, said t1ine being 

10 the correct t1me for a preset zone, iocr11ty or offset. 

2. A method according to claim 1, wher~in s.a1d s1gna1 1s encoded 
and/or encrypted. ! 

3. A method according to claim 1 or clai~ 2, in which said signal 1s 

transm1tted from a plura11ty of transm1tters~ but not necessarily at the 

16 same time. · 

4. A method accord1ng to any preced1ng 

transmitted only once 1n a twenty-four hour 

! 

c1a1m, wh~re1n 
r1od. 

sa1d s1gnal 1s 

6. A method according to any one ~f claim 1 to 3, wherein said signal 
1s transm1tted a number. of· t1mes 1n a per1 d of tfme, each twenty-four 

20 hours. 

6. A method ziccord1ng to cla1~ 5, where1 · each transm1ss-1on 1s spaced 

from the succeeding transm1ss1on by a predet rm1ned period of t1me. 

7.. A method according to claim 6, where1 said si9nal is transmitted 
six timos, with an interval of about f1ve m1nutes between each 

25 transmission. 

8. A method according to any one of cl 1ms 5 to T, wherein once a 

......... ,,,, ... 
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predetenn1ned number of good signals 1s 

takes place. 

-~ 

111111~ 1111111111111111111111 ' 
L H S * .' 

no f ur.thar •. proc:ass 1 ng 
... _ . ..:.· ·.·· 

9. A method according to any one of _chaims 5 to 8, wherein the 

transm1ss1ons commence 1n the early hoJJrs af ~ho morn1ng, local time. 
I • 

5 10. A method according to any preced1ng\ claim, wherein the 91gnal 
contains the following 1nfonnat1on: 

an identity codo; 

UTC t1me: 

the d1g1tal 1nverse of the prev1ous urd t1me: 
! 

10 UTC datei 

_date of next (if any) leap-second upda,a; and 

time zone data. 

I 

11. A method according to··'any one of 01a1mr 1 to 9, whera1n the signal 
conU.-1ns the fol 1ow1ng 1nformat1on: 

15 an identity code; 

loca 1" t 1me: 

the d1g1ta1 inverse of local time; 

the local date; • • • ~. ·: ~ 'I 

date of next (if any) leap-second upda e; and 

20 time zon8 data. 

12. A method accord1ng to any one of cla1 1 to 9, wherein the format 
of tha signal 1s: 

<ID><Time></T1me><Oate><Leap-Second oa e.><T1mo Zono Data> 

r 
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13. A method according to cla1m 10, cla1m )1 or claim 12, wherein the 
t 1 me zone data 1nc1 udes data for ea.ch of a ~redeterm1 ned number of' t 1me 

zones. 

14. A mathod accord1ng to c1a1m 13, wherein the predeterni1ned nllllber 1s 

5 16. • 
.· 

I 

15. A method according to claim 13 or clat 14, wherein the signal is 
comprised of the time for each zone in plu or minus 1ntarvals from a 
reference time, together w1th date (if any) f the next daylight sav1ng 
change and the d1rect1on of change. ! 

i 

10 16. A method according to claim 15, whereit said reference tima 1s UTC 
t1me. • 

I 

17. A method according to cla1m 15, wh1ra sa1d reference time is 

correct local time. i 

18.· Apparatus for synchronizing a timepiece ·to a reference t1me, 
15 1nc1 ud.1 ng: 

· meahs to receive and decode a trant1tted signal, 
inc-luding information re1at1_ng to sa1d reference t1me~ 

sa1d s1 gna1 

means to extract from the ·deqoded s1 information relating to 
the correct time for a preset time zon , 1oca11ty or offset; and 

20 means to display or to output sa1d co rect t1me. 

19. Apparatus aeeord1ng to claim 18, f rther 1nclud1n9 means for 
. calculating the drift of said timop1oce ·over a. period of ·time. b~ . 

. ·eompa-rfng the time of· said t1mep1ece w1t 

der1vat1ve thereof, thus enabling sa1d 
25 calibrating. 

sa1d reference t1me or a 
1mep~ece to . become self-

20. Apparatus according to claim 18 or laim 19, further including 
moans to ensure that when sa1d apparatus 1 powered up, said apparatus 
roma1ns 1n a signal reca1ve mode unt11 then xt s1gna1 transm1ss1on takes . . 

places, unlffss there occurs a manual t11ria se t1ng operation. 
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21. Apparatus according to any one of 18 to 20, further 
including a locality switch which 1s adapted set to a p111rt1c~lar 

zone, locality or offset, thus caus1ng the rrect t1me for that zcna, 
locality or offset to be displayed. 

S 2a. Apparatus according to any one of 1a1ms 18 ta 21, further 
including moans adapted to store day11ght sti 1ng <Jhanga 1nformat1on, so 

that in the absence of a spec1f1c signal, a 1me correct1on can still be 

made on the date and at the time specified fo that change. 

23. Apparatus according to any one of 
10 including means to fac111tata the display o 

next day11ght saving change. 

1a1ms 18 to 22, further 

the date and time of the 

24. Apparatus according to any one of claims 18 to 23, further 

1nc1ud1ng means to faci 11tate the display o the fact that tha t 1ma 1s 

deyl1ght sav1ng time. 

15 25. Apparatus according to any one of claims 18 to 24 1 further 
including means to fac111tate the d1sp1ay of the ·fact that the dfsplayad 
time is not reliable. 

26. Apparatus according to any one of lclalms 18 to 25, further 
including means to fac111tate the display oflthe fact that the timepiece 

20 1s out of range of a transmitter of the sa1d s1gna1. 

27. A timepiece adapted to be synchrori zed· to a reference t1me 1 

including: 

receiver means adapte(f .to receive a stgnal conta1n1ng t1me zone 
data for a plurality of t1me zones: 

25 contr.ol c1rcuitry for decoding said s1 nal; and 

locality switch means for select. ng one of a number of 
predeterm1ned timo r'g1mes; 

such that said c1rcuitry sends· to a displ y, or to other apparatus, a 
time s1gn41 representative of tha corr ct time for the selected 
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predeterm1ned t1me r'g1mas. 

28. A timep1eee adaptod to receive and decdda a s1gna1 conta1n1ng t1me 
zone data for a number of time zones, a~ data on day11ght sav1ng 
changes, including: I 

i 

• 
5 . means to store sa1d data on day11ght saving changes so that the 

time alteration consequent upon said hanges may ba effected for 
that t1mepieco on a stated time and dat , even 1f no further s1gna1 
is rece1ved. 

I 

29. A method of setting a timepiece 1nl accordance with a signal 
10 containing data on daylight saving time chansrs, 1nclud1ng: 

15 

20 

! 

transmitting safd s1gnal; 

receiving said signal at or in the vic1r1ty of a timepiece; 
! 

decoding said signal: 

stor1~g said data: and I 
I 

setting, at a t1me and on a date cJnt.a1~e~. in said data, said 
t1mep1ece to a new time. 1 I . .. .. 

30. A method of synchronizing a t1mep~ece. to. : "~aferenc:;e t1ma, :· 
1nclud1n9 the steps of: I 

I . 

generat1ng a s1gnal which includes Jformat1.on relating to sa1d 
reference t 1me; I' 
transmitting said s1gnal from a transm tter~ 

rece1ving said s-1gnal at or 1n the vie n1ty of safd t1mep1ece; and 

processing sa1d signal to enable sa1d timepiece to d1splay a time, 
or gonorete an output reprasentat1ve f sa1d t1ma, said time be1ng 

25 tho corroct t1me for a preset zone, lo a11ty or offset. 

a .. 

·. 
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31. Apparatus for synchron1z1ng a t1mep ece to a reference time, 
1nclud1ng: 

means to receive and decode a tran itted signal, said signal 

1nc1ud1ng 1nformat1on relating to sa1d eferenca t1ma; 

mean-s to extract from the decoded 

the correct t1me for a preset zone, 

• 
al information relating to 

11ty or offset; and 

means to d1splay or to output sa1d corr ct time. 

32. A method of synchronizing a t1mep1ece to a reference t1ma, 
includ1n9 the steps of: 

10 generating a f1rst signal; 

15 

transmitting said first signal; 

receiving said first s1gna1: 

composing a ·second s1gnal conseQuent upon rece1pt of said first 
signal, said second signal including ,information relating to the 

. prac1sa t1ma of receipt of sa1d.f1rst ,1gnal: and 

transm1tt1ng· ;a1d second signal. I . 

33. A method according to claim 32, wherei said signal is transmitted 
within. a-'predetermtned time 1nterv·a1 from· t transmission of said first . . ""· ~· . . . . .. 
signal. · · 

20 34. A method according to claim .32 or c1a1 33, wherein both said first 
signal and Sil fd second s lgnal .1nclude add1 ti nal 1nformat1on. 

35. A method according to claim 32 or c aim 33, wherein sa1cf first 
s1gnal 1s m'rely a mark, ~nd sa1d second 1nc udes all other information. 

. . 
36. A method according to any one or cl 1ms 32 to 35, where1n sa1d . 

25 t imep i ace, on race 1 pt of sa 1 d f 1 rst s 1 gna l cCftlllenc:es a count, and on 

receipt of so1d second. s1g~al, uses said c unt and. 1nfo~t1on in said 
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second signal to generate accurate time. 

37. A system for synchronizing a timapiec 

said system including means connected to a 

being adapted to transmit a f1rst s1gna1 to 

---------I 1\\1\\l II\\~ \\\l\ 11\1) II 1\\1 

ta a reference t1map1ece, 

ransm1tter, sa1d transmitter 

timepiece, said means ba1ng 

5 adapted to receive said f1rst s1gna1 and to -.compose a second s1gna1 

including. information on tho precise time of receipt of said first 
s1gna1 •. said second signal· being adapted ta be transmitted by satd 

transmitter. 

38. A system according to claim 37. whe e1n said second signal 1s 
10 transmitted w1th1n a predetermined t1me af r the transm1ss1on of said 

first signal. 

39. A system for synchron1z1ng a t1mep1ec to a reference time, said 

system including: 

_means to generate a first s 1 gna l ; 

15 transmission means to transmit said f1 

.. · .... 

monitor means conne~ted. to . .safd mon1t r mean·s for rec::e..1v~ng sa·1d 
first signal and for composing a se ond signal related to sa1d . . . 
first signal, sa1d ·s1gna1 thereafter. being transmitted by sa1d 

transmiss1on means; and 

20 means associated· with sa1d t1mep1ece for comnencing a count and 
receipt of said f1rst s1gna1, and fo us1ng the 1nformat1on from 
said count and from 1nform'at1on·..Cfon.t·a1. ed ·1n··sa1d second signal to 

generate ac~urato t1me. 

40. A system according to cla1m 39, furthe including means associated 

25 with said receiver for correlating whether sa1d second signal and sa1d 
first s1gnal relate to the same transm1tt1ng area, such that 1f they are 
not, the second signal is discounted. 

41. A methnd of synchronizing a t1mep ace to a reference time, 
.substant1al1y as here1n descr1bed. wtth re erence to the accompanying 

30 drawings. 
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.- ...... 
... 4~-;" , .Apparatus for synchronizing a t1mep ace to a rafaranca t1me, 

substant1ally as herafn descr1bed, w1th re erence to the acccmpany1ng 

drawings. 

43. A system for synchron1z1ng a timep ace to a reference time, 
5 substantially as herein described, with re arenca to tf\e accompanying 

drawings. 

44. A t1mep1ece, substantially as here1n escr1bed with reference to 

the accompanying drawings. 

45. A method of setting a t1mep1ece, subst nt1ally as herein dascr1bed 

10 with reference to the acccmpany1ng dr~w1ngs • 

... "':. . ....... ·.· ... 


