1 . VBRELESS SYNCHRONOUS CLOCK SYSTEM Q801! -6

FI ELD OF THE | NVENTI ON 5 The present invention rel ates I@@ﬁeﬁ!ﬁyy-'
to master/slave cl ock systens for synchronizing the tine for

pturality of clocks, and in particul ar, to a wirel ess synchronous

cl ock system which can also function as a foublic address system 10
BACKGROUND OF THE | NVENTI ON The master/slave clock systens are

generally well known. lr‘%m_érs% §gy%§malysugﬂ_(bc %ngléMty wher e

mul tiple clocks which separ a Some di stance need to be
synchroni zed at all tinmes. For instance, such a 15 systemis used in a
col | ege canpus setting where many cl ocks are spread out throughout

t he canpus area. Rather than adgﬂgkpgaﬁgigighﬁagigggach cl ock
i ndi vidually, a master/slave sy s, or the slave
cl ocks, to be updated by sinply controlling a single clock, or the nmaster
clock. 20 To have a proper naster/slave clock system there nust

b t i cate .bet | ogk d
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Furthernore, cRR Wir cHHNCRIgnAuUs iecksystem which can also as a public

address system.

10 BACKGROUND OF THE INVENTION

The master/slave clock systems are generally well known. They are
commonly used in a facility where muitiple clocks which are separated by
some distance need to be synchronized at all times. For instance, such a

15 system is used in a college campus setting where many clocks are spread
out throughout the campus area. Rather than adjusting the time on each
clock individually, a master/slave system allows all clocks, or the slave
clocks, to be updated by simply controlling a single clock, or the master
clock.

20 To have a proper master/slave clock system, there must be a way to
communicate between the master clock and the slave clocks. Traditionally,
this was done via a cable connection. Such a system is cumbersome in
that the slave clocks cannot be easily relocated since a new cable
connection must be created. Moreover, cable connection is expensive and

25 labor intensive to implement. Furthermore, cable system is not optimally

adapted to be used also as public announcement system due to the



adapted to be used#al so as public announcenent system due to the

2 difference in the voltage requirenents between the clock and the
announcenent systens. Therefore, it would be highly desirable to have
wi-r el ess master/slave synchronous cl ock system which is conveni ent and
versatile, and which can be easily and cos2 effectively inplenented. 5
OBJECT OF THE | NVENTI ON Therefore, it is an object of the
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conprises two sets of circuitry, one at 2 0 the master clock side, or the
base station, and one the slave clock side, or the termnal. In a

typi cal setting, one base statigs Eg&t Elg!i i BI arﬁlloi'\tly of cl ocks at
the termnals which are spread \

Therefore, it is an object of the present invention to have a wireless
master/slave synchronous clock system which can be easily and cost
10 effectively implemented.
It is another object of the present invention to have a wireless
master/slave synchronous clock system which is convenient to use.
It is yet another object of the present invention to have a wireless
master/slave synchronous clock system which can be also function as a

15 zonable public address system with zonable message board capability.
SUMMARY OF THE INVENTION

The present system basically comprises two sets of circuitry, one at

20 the master clock side, or the base station, and one the slave clock side, or

the terminal. In a typical setting, one base station controls a plurality of
clocks at the terminals which are spread out over a distance.

The base station circuit includes an external VHF/UHF antenna, a

base station PC, baseband processor, and an external antenna. The base

25  station PC includes a reference time extractor, RS 232 serial port, system

control software, and user input devices such as a keyboard and a mouse.



The base station circuit includes an external VHF/ UHF antenna, a base
station PC, baseband processor, and an external antenna. The base 25
station PC includes a reference tine extractor, RS 232 serial port, system
control software, and user input devices such as a keyboard and a nouse.

3 The VHF/ UHF antenna is used to rec®ive a standard TV signal which
commonly carries a tine signal in the teletext. The teletext is received by

the reference | tor. whi ch ext cts cted
time is used athwémlggemgn??r@ Y5 Ire?‘%‘fgg %osg%%éérghibs?&gh@ﬁ r ol
5 software controls all of t ste C i ch be dLSC sed
bel ow commoniy) gaffies. 4me Hies E‘gﬁin fiREtudDec b isaksoned By
m crocontrol | er uart, cl oc
ol 11 er P oiie fefaence e exitaeih éw raﬁtégg\m slorbl. This S45acted
I nt erface; opti onal | rall el port; ansm tter nd
m crophone.  timeis ued a%rejerp\pcgl ‘éfﬁﬁlfof §‘" Eeﬁ"l J“Fh%ysﬁ%'f‘e?%ﬁ‘g time
extractor, extracts c)(&ef erence tine si qquha, tH i] erence t| me
signal is L‘fﬁsedsqu'V@'ier gentrols al dg pesysiemppracesses iWhish nwill beo disciyssed
commonly found in all PCs. A time signal is then generated fromthe
PC s internal Relew. This tinme si gnal 15 fromthe PCs internal clock is
then sent to the enbedded mcrocontroller via the RS 232 seri al
interface. This tinkheikasaband pragessor dncludes) anoenhesdded microqontrotiec 36
of the baseband processor and is then sent to the FFSK nodul at or
whi ch convert swatohdogyi quartzirgahbitime elacknidd1Es); Augial amplifien] EFRSK (fast
frequency shift key) modulator; RS 232 interface; optionally, a parallel port;
10 simplex RF transmitter; and a microphone.
When a TV signal is received by the reference time extractor, it
extracts the reference time signal. This reference time signal is used to first
update the PC’s own internal clock which is commonly found in all PCs. A
time signal is then generated from the PC’s internal clock. This time signal
15 from the PC’s internal clock is then sent to the embedded microcontroller
via the RS 232 serial interface. This time signal is then first used to update
the RTC 36 of the baseband processor and is then sent to the FFSK
modulator which converts the digital signal to an analog signal suitable for
RF transmission. The analog time signal is then sent to the simplex RF
20 transmitter which modulates the signal onto a RF carrier frequency. The RF
signal is then transmitted via the external antenna to each of the terminals.
To ensure a smooth running of the base station, several safeguards
have been implemented. For instance, when a reference time signal
becomes unavailable for some reason, a time signal is still available

25 through the PC's own internal clock. If for some reason, the base station

PC is disconnected from the baseband processor, then the RTC is used to



RF transm ssion. The analog time signal is then sent to the sinplex RF 20
transmtter which nodul ates the signal onto a RF carrier frequency. The RF
signal is then transmtted via the external antenna to each of the

term nal s. To ensure a snmooth running of the base station,
several safeguards have been inpl enedted. For instance, when a
reference tine signal becones unavail able for sone reason, a tine
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232 serial interface; an audio anplifier;, and eaker.. . The RF

Signal cont &i nidiRplaeoUstom display veEna hisoearirdREmesiege display bgagd;

recei ved by the_antenna which is denpdul at eg?_ by the rec'%i ver. The

derodul at ed si dhaR32sariabintedaca: @ncaudie amplifigriand aispeakeby the FFSK 10

denodul ator. The digital time signal is then sent to the mcrocontroller.

The digital time si i@ RFsignadgontainipgathe time infeamatipr fiamnthe; bgsastatiom t he

RTC is used to display the time on the display. Here, a 7-segnent display

i s used, thouglis detaived inetheoaintéinggl whichaisedemedulajed dis ithe deceiver. c uUdi®m

di splay driver is used to control the display. Like in the baseband
demodulated signal is then converted to a digital signal by the FFSK

10 demodulator. The digital time signal is then sent to the microcontroller.
The digital time signal is used to update the RTC. The time signal from the
RTC is used to display the time on the display. Here, a 7-segment display
is used, though other types of displays are clearly possible. The custom
display driver is used to control the display. Like in the baseband

15 processor, the terminal includes the watchdog which resets the
microcontroller in the event it hangs.

Because the time updating process will generally take up a very
short amount of time each day, the system can easily double up as a public
address (PA) system with optional message board capability. To facilitate

20 the PA functionality, a microphone and audio amplifier are provided. A
switch connects to the amplifier when the PA feature is in use. The switch
connects back to the FFSK modulator when the system is being used to
update the clocks, when the base station is instructing the clock terminals
to go into the PA mode, or when a text message for the message board is

25 being transmitted. From the terminal side, an audio amplifier and a

speaker are provided. When a person speaks into the microphone, the



15 processor, the term nal includes the watchdog which resets the

m crocontroller in the event it hangs. Because the time
updating process will generally take up a very ~ short anount of tine
each day, the systemcan easily double up as a public address (PA

system wi th optional nmessage board capabilbty. To facilitate 20 the PA
functionality, a m crophone and audio anplifier are provided. A
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3 JON-QE THE Bh% 840N in the present

diagram of the circuitry e Acizme s g . .
wi rel ess synchronous clock system 10 - FIG 2 is a schematic diagram
of the circuitry enpl oyed at the

FIG. 1 is a schematic diagram of the circuitry employed at the base
station in the present wireless synchronous clock system.
10 FIG. 2 is a schematic diagram of the circuitry employed at the

terminals in the present wireless synchronous clock system.

DETAILED DESCRIPTION OF THE INVENTION

15 The present system basically comprises two sets of circuitry, one at
the master clock side, or the base station, and one the slave clock side, or
the terminal. In a typical setting, one base station controls a plurality of
clocks at the terminals which are spread out over a distance. The
schematic diagram of the circuitry at the base station 1 is illustrated in FIG.

20 1 and the schematic diagram of the circuitry at the terminal 2 is illustrated in
FIG. 2.

Referring first to FIG. 1, the base station circuit 1 includes an external
VHF/UHF antenna 5, a base station PC 10, baseband processor 30, and
an external antenna 50. The base station PC includes a reference time

25 extractor 12, RS 232 serial port 14, system control software 16, and user

input devices such as a keyboard 18 and a mouse 19. The VHF/UHF



termnals in the present wireless synchronous cl ock system

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15 The present system
basically conprises two sets of circuitry, one at _ the master cl ock
si-de, or the base station, and one the slave clock side, or t he
termnal. In a typical setting, one base s6ation controls a plurality of
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processes whi station PC 10 and the baseband processor 30 is done via the RS 232

serial port 14.
10 Still referring to FIG. 1, the baseband processor 30 includes an
embedded microcontroller 32; watchdog 34; quartz real time clock (RTC)
36; audio ampilifier 38; FFSK (fast frequency shift key) modulator 40; RS
232 interface 42; optionally, a parallel port 44; simplex RF transmitter 46;
and a microphone 48. Although the preferred arrangement of the base
15 station 1 is to have a separate base station PC 10 and a baseband
processor 30, it is possible to combine them into a single unit where only a
single processor is employed.
When a TV signal is received by the reference time extractor 12, it
extracts the reference time signal. This reference time signal is used to first
20 update the PC’s own internal élock which is commonly found in all PCs. A
time signal is then generated from the PC’s internal clock. This time signal
from the PC’s internal clock is then sent to the embedded microcontroller
32 via the RS 232 serial interface 42. This time signal is then first used to
update the RTC 36 of the baseband processor, and is then sent to the
25 FFSK modulator 40 which converts the digital time signal to an analog

signal suitable for RF transmission. The analog time signal is then sent to



wi |l be discussed bel ow. Al'l data comruni cated between the base
station PC 10 and the baseband processor 30 is done via the RS 232

serial port 14. 10 Still referring to FIG 1, the baseband
processor 30 includes an enbedded m crocontroller 32; watchdog 34;
quartz real tinme clock (RTC) 36; aulio anplifier 38; FFSK (fast
frequency shift key) nodul ator 40; RS 232 interface 42; optionally,

A Uhough t ne. pitst SR P Gambiel B mdkietes dhe il sied 2 8P RERNGK o
' . . 3 It d
osei bl 6 Lo colbRHE GHe e RoSEnd| RIREN HRnemies walhR 3R antentn st

processor is enpl . . Wen a TV signal is received by the
reference ti m%ﬁﬁ%ﬁ&%@rmalﬂ extracts the reference tine signal.

Thi f ti [ | i to fi t 0 te the PC.s own
Tl “E Dk o7 e e M0 el
th ted,f the .PC s int . This tinme signal . from
e oL SRR iidaoB.or S et o oyt

32 via the RS 232 serial interface 42. This tinme signal is then first used
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frequency. The RF signal is then transmtted via the external antenna 50 to
used to generate the reference time signal. In the event that the
10 microcontroller 32 hangs, the watchdog 34 resets it.

Now referring to FIG. 2, the circuitry at the terminal 2 includes an
antenna 60; simplex RF receiver 62; quartz real time clock (RTC) 64;
watchdog 66; FFSK demodulator 68; display 70; custom display driver 72;
a microcontroller 74; message display board 76; RS 232 serial interface

15 78, an audio amplifier 80; and a speaker 82.

Still referring to FIG. 2, the RF signal containing the time information
from the base station 1 is received by the antenna 60 which is
demodulated by the receiver 62. The demodulated signal is then
converted to a digital signal by the FFSK demodulator 68. The digital time

20  signal is then sent to the microcontroller 74. The digital time signal is used
to update the RTC 64. The time from the RTC 64 is used to display the time
on the display 70. Here, a 7-segment display is used, though other types of
displays are clearly possible. The custom display driver 72 is used to
control the display. Like in the baseband processor 30, the terminal 2

25 includes the watchdog 66 which resets the microcontroller 74 in the event it

hangs.



each of the termnals. To ensure a snmooth running of the base
station, several safeguards 5 have been inplenented. For instance, when
a reference tine signal beconmes unavail abl e for some reason, a tine
signal is still available through the PCs own internal clock. If
for some reason, the base station P@ is disconnected fromthe
baseband processor 30, then the RTC 36 is used to generate the
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to update the RTC 64. The tine fromthe RTC 64 is used to display the tine
on the displ ay Weuldihe suffigient forgpestipuipesisay i s used, though other types of
di splays are clearly possible. The customdisplay driver 72 is used to
control the displ ay.Begausei the: timebupdalingd pracese &illr generalliictaker up rnlvery 25
i ncl udes the wat chdog 66 which resets the mcrocontroller 74 in the event
it hangs.short amount of time each day, the system can easily double up as a public
10 address (PA) system with optional message board capability. To facilitate
the PA functionality, the microphone 48 and audio amplifier 38 are
provided, as shown in FIG. 1. A switch 39 connects to the amplifier 38
when the PA feature is in use. The switch 39 connects back to the FFSK
modulator 40 when the system is being used to update the clocks, when
15 the base station is instructing the clock terminals to go into the PA mode, or
when a text message for the message board 76 is being transmitted. From
the terminal side, FIG. 2, an audio amplifier 80 and a speaker 82 are
provided. When a person speaks into the microphone 48, the audio signal
is amplified by the ampilifier 38 and sent directly to the RF transmitter 46 to
20 be transmitted. The audio signal is received by the RF receiver 62 at the
terminal side. The audio is amplified further by the amplifier 80 and sent to
the speaker 82.
To display a message on the message display board 76, a user
simply types in a message on the keyboard 18. The message signal is
25 sent to the baseband processor via the RS 232 interface and is processed

in a manner identical to the reference time signal. The message signal is



8 How frequently the systemis updated with the reference tine

si-gnal IS up to the user. A tinme-update frequency paraneter and
data-integrity par ameter can be programred into the system control
software 16 such that a user could input the tine-update frequency
and data-integrity 5 paraneter via the 8eyboard 18 or the nouse 19.
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audi o si gnal is anplified by the anplifjier 38 and sent directly
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To display a nmessage on the nessage display board 76, a user i mply

types in a nessapeaieiermihe theydostect cogrseTofeactionsangd: the greper @estmatlons for
10 the signals it receives.

To have individual control over each of the terminals, an address is

provided for each terminal. An address can be included in the header of a

signal such that only the selected terminals are affected. For instance, if a

public announcement only needs to be made in a few selected areas, the

15 appropriate address can be indicated in the header. For the terminals not

selected, the microcontroller 74 prevents the audio from reaching the

speaker.

Although the header can come in a number of different format, the

present invention employs a 6-byte header. The first byte is the system ID

20  which allows different network of the present wireless system to co-exist in

neighboring areas such as industrial parks. The unique system ID

prevents the different networks from interfering with each other. The next

four bytes, called Level 1, Level 2, Level 3, and Level 4, represent the

hierarchy system of addressing. Level 1 addresses all clocks within a

25 given system ID. Level 2 addresses a subset of all the clocks within a

given system ID. Level 3 addresses a smaller subset, and Level 4



25 sent to the baseband processor via the RS 232 interface and is

processed in a manner identical to the reference tine signal. The
nmessage signal is 9
processed in a manner simlar to the reference tinme signal fromthe
termnal side as well, except that when id0reaches the microcontroller 74,

the nmessage signal is sent to the nessage display board 76 via the RS
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10 respond. This scheme allows a single address to activate a group of

clocks, which is a very efficient way of utilizing RF bandwidth.

The present invention may be embodied in other specific forms
without departing from the spirit or essential characteristics thereof. For
instance, it should be understood by one skilled in the art that although the

15 synchronous clock system was shown here with the PA functionality, it can
function perfectly without such a capability. So for users who do not desire
the PA feature, the components relating to the feature such as the
microphone 48, amplifiers 48 and 80, speakers, etc. may be omitted. Of
course, some changes in the microcontroller and the system control

20 software should be made to reflect the change. Similarly, the message
board 76 may also be omitted or replaced with some other external device
without unduly affecting the present system.

Moreover, although many of the other features shown herein are
highly desired and preferred, it should be understood that some of the

25 features may be omitted without unduly affecting the performance of the

invention. For instance, although here the RTCs 36 and 64 and the



nei ghbori ng areas such as industrial parks. The unique system ID
prevents the different networks frominterfering with each other. The next
four bytes, called Level 1, Level 2, Level 3, and Level 4, represent the
hi erarchy system of addressing. Level 1 addresses all clocks within a 25
given system | D. Level 2 addresses a subseti of all the clocks within a
given system|ID. Level 3 addresses a smaller subset, and Level
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departing fromthe spirit or essential characteristics thereof. For
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the 15 synchronous clock systemwas shown here with the PA functionality,
it can f used fagithe dransmissjons petthe anypassibleathidice.y. So for users who
do not desire

The presently disclosed embodiments are, therefore, to be

10 considered in all respects as illustrative and not restrictive, the scope of the
invention being indicated by the appended claims and all changes which
come within the meaning and range of equivalency of the claims are,

therefore, to be embraced therein.
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For instance, although here
i nternal clock .t he base
possible to opE& Bt he current systenrmnthout S
solely on the reference tinme source. I n
or two such cl ocks nentioned can be used
Furt her nor e, 5 aktho gh here t he ref kence ti
TV broadcask, $HEYNGUPNAYS glog

source can be used. In addition, the type

uld be understoo thay sond Rfabshiget 25 palLR By,
be omitted without unduly 'BﬁSfSe%et ol S0 BT Aler 2N panfP ARl
\“\nd 64 and the w
utilized as safeguards, it is

Fyatem sempse

uch cl ocks by relying

the alternative, only one

nstead of using all three.

nme S|g‘nal was taken froma

%inme reference
of npdul ati on schene

enpl oyed hérei n G basp:statienaying used for the transmission is not the

only possi bl e choice. The presently disclosed enbodi nents are,
therefore, 20 be 10 c@amleans ieg obtaiing & kefpeance time signabt rati ve and not

restrictive, the scope of the I nvention bei

ing indicated by the

appended cl&inms and al | 3 imeanssformadulating saiddime aignal o a frrmrisdiehearind

range of equival ency of the clains are,
5 be wirelessly transmitted,

6 a means for wirelessly transmitting said time signal which has
7 been modulated, and
8 " a first processor means for processing said time signal;
9 at least one clock terminal separated from said base station, said
10 terminal having
11 a means for receiving said transmitted signal,
12 a means for demodulating said signal received by the
13 receiving means,
14 a means for displaying time from said demodulated signal;
15 a second processor means for processing said signal;
16 whereby time displayed on said time displaying means is synchronized
17 with time corresponding to said reference time signal.
i 2 The wireless synchronous clock system as recited in claim 1 further
2 comprising a watchdog each of said first and second processor means
3 for resetting said processor means when it hangs.
1 3. The wireless synchronous clock system as recited in claim 2 further
2 comprising a user input device.
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t her ef or e, to be enbraced there| n REPLACENMENT SHEET

| dam 1Thlsslmet a chronous cl ock system conpri sing: 2
a base statlon haV| ‘ a nmeans for obtaining a reference

ti-me signal, 4 means for nodulating said tinme signal to a
form whi ch can be wirelessly tranSmtted, 6 a
means for wrel essly transmtting said tine signal which has been

Said L1 dgnki: The wirelegs synohforidds ol BraT s FRG JA%L%'@‘EP? Fom o9 d
base statign, Sa'v&heré@n said réc?c%ﬁr%ﬂ?d n%%Yx'sqgalléFSK modulatoy. rreansa means for

recei vi ng sal d transmt for
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1 7. The wireless synchronous clock system as recited in claim 1

2 wherein said means for obtaining a reference signal includes a

3 VHF/UHF antenna and a time extractor.

1 8. The wireless synchronous clock system as recited in claim 1

2 wherein said means for wirelessly transmitting said time signal is an

3 antenna and a transmitter. |

1 9 The wireless synchronous clock system as recited in claim 1 further

2 comprising a public address system, said public address system

3 comprising:

4 a microphone and an amplifier connected to said first processor,

5 said microphone and an amplifier delivering audio signal to said

6  transmitter means;

7 a speaker and amplifier connected to said second processor means,

8 said speaker and amplifier receiving audio signal from said receiver

9 means and broadcasting said audio signal through said speaker; and
10 a means for discriminating between audio and time signals.

1 10. The wireless synchronous clock system as recited in claim 3 further

2 comprising a message display board connected to said second
3 processor means for displaying text messages, and a means for
4 discriminating between text, and time signals.
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1 2. The wireless synchronous clock systemas recited in claiil— -

farther 2 conprising a user input device. ThﬂsSheeBHasBee‘l' e
wi rel ess synchronous clock systemas recited in claiml 2 Pl d
nodul ating nmeans is a FFSK nodul ator. 1 4. The wirel es MH
clock systemas recited in claim3 2 idherei n said denp S

Is a FFSK denodul ator. 1 5. The w rel ess synchronous cl ock system as
recited in_clajml . ' ' i ' Lisipodul at ed and
transnitted a?HgF f%éﬂ[%?\%%/,\mcﬁw 89{%5%@@?@@@@5@ hronous cl ock system

as recited_inclaiml 2 [ | : | refernce

si gnal | i ncIZ:Jdes aI 3 a%ﬁ’? %&%ﬁ%"ﬁﬂgﬁ%@?@ Fg}gitagﬂé{%éri)%n 7. The
wi rel ess synchronous cl ock [ ' ' 2 wherein said
means for wirel e?é‘?%?s??gr%mﬁgﬁ?éﬁ%i%@d@ gﬁ%"ﬁ?g}‘%’n 3 ant enna and
atransmtter. 1 8. T L rel.esspaynchLono I st.e I ted
inclaimi%urther 2 sa'&%ﬁ‘\ém? ST Z‘%éﬁﬂg‘pf’@ﬁa%ﬁ?‘%@%@’éﬂ%ﬁa{eﬁ'b| ic
address system 3 conprising: ., 4 2 mcrophone. a an amplifier
connect edyt50 sai &oﬂwpgq,r%l%ﬁg@g%gr,acg% gteacting Wm%v‘g%'ﬁfbﬁ@“gﬁ%r%s'g ifier
delivering audi o signal to sai miter 6 ans; -
Speaker and anpl reeaved st M LHE AoterBa At goueBlRBE welamocegmé oy g
speaker and anplifier receiving audig signal fromsaid receiver neans 9
and broadcdst i ngSiKah %{lfg?%}d§y WSPﬁ\”é Roatgel %ﬁ!ﬁ%ﬁﬂ} progegses a
means for discrimnating between audio and tine signals. 1 9. The
wirel ess synchronous cl otald bpseband procasspkinglyding & microeentialier for

conprising a nessage display board connected to said second 3
processor Means fregeiving@End priogessing said refgrancedinae signad= FFSK modulator

-

10 for modulating said reference time signal, an RF transmitter for

11 transmitting said reference time signal modulated on an RF frequency;
12 at least one clock terminal separated from said base station,
13 said terminal having an RF receiver for receiving said time signal

14 transmitted by said RF transmitter, a FFSK demodulator for

15 demodulating said time signal, a microcontroller for controlling terminal
16 processes, a display for displaying time from said time signal, and a

17 display driver for controlling said display;

18 whereby time displayed on said time displaying means is

19 synchronized with time corresponding to said reference time signal.

1 12. The wireless synchronous clock system as recited in claim 11 further
2 comprising a real time clock providing a time signal to said terminal,
3 said real time clock being updated by said reference time signal.

1 13. The wireless synchronous clock system as recited in claim 11 further

2 comprising a real time clock providing a time signal to said baseband
3 processor when a said baseband processor is disconnected with said
4 base station PC. - R
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4 di scrimnating between text, and time signals. 1 10. A wireless
synchronous cl ock system conprising: 2 a ThigSiRetHadBdeR Replaced

havi ng a base station PC, a baseband
14 3 processor, a VHF/ UHF antenna, and an RF ar{:lwl“g"l ml II “
said base station PCincluding a tinme extrgtor and a syst

software, said tine extractor extracting tine information froma signal 6
recei ved via sai,d VHE/ UHE ant enna and generating a reference ti

Signal , and sald sydheWiePey achianous Fiock systeth asreciclialaim 13

sai d baseband praqcessor includin m crocantraller, for 9 .

recei vi ng &hd pro"(‘fté%rffrhﬁa@afﬁger?@‘?%ﬁg‘r‘i"cﬂg??ldﬁtﬂﬁqd‘f%,toalJHqﬂﬁ?(aﬁdﬂtﬂrﬁ@'or 10
for nodul atj ng sai,d,ref er.ence ti signal, an RF transmtter for 11
transmtti n:{g sai &'?‘éﬁ%ﬁ%ﬁi@é’%ﬁﬁé&e&'ﬁgﬁgr nodul ated on an RF frequency; 12
at | east one clpck ﬁrm.% separat ed fron%sai d base station, 13

said termnal Pavi nf_;r SrViEgIess. SYRGERPNQUS Clogk systenyas secited ipeclaimyAdl 14
transmtted by said RF tragnspitter, a FFSK denodul ator for 15

denodul ati rfy sai JVRETRIN saigglerencadimectignalis firstusegrtodmdate aniintereal ni nal
16 proc?'s es, a %iaspl ay for displaying time fromsaid tine
signal, and a 17 cloc of said sestationd?Cver for controlling said display; 18
whereby tine displ a){_ed on said tinme displaying neans is 19

synchroni zéd wi®h tilhe Wsiesssehronpusclosk gystemcas reaited; inwlaimghtfurtier  11.
The wirel ess synchronous clock systemas recited in claim10 further 2
conpri si ng % r ealCoMpyising acxatehdog avhieh tesetsrsais miciocordraller ih saidri nal , 3
said real tine clock being updated by said reference tinme signal. 1 12.
The wirel ess synd@asehand proerssos whamsaid miscocontroller baagsn 10 further 2
conprising a real time clock providing a tinme signal to said baseband 3
processor vhenld. saflbe iitsiesmsynohoarousociocls systemons) rartited imicldims i €urther

base station PC o 15
2 comprising a watchdog which resets said microcontroller in said
3 terminal when said microcontroller hangs.

1 18. The wireless synchronous clock system as recited in claim 11 further

2 comprising a public address system, said public address system
3 comprising:
4 a microphone and an amplifier connected to said microcontroller in
5 said baseband processor, said microphone and an amplifier delivering
6 audio signal to said transmitter means;
7 a speaker and amplifier connected to said microcontroller in said
8 terminal, said speaker and ampilifier receiving audio signal from said
9 receiver means and broadcasting said audio signal through said
10 speaker; and
11 a means for discriminating between audio and time signals.

1 19. The wireless synchronous clock system as recited in claim 11 further

2 comprising a user input device.
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1 13. The wirel ess synchronous cl ock system as r ecited inclaiml1l 2
wherein said reference time signal is first used to upheStectiias Begr Beplpgsd 3

cl ock of said base station PC. 1 14. The wirel es | ock
systemas recited in claim12 2 wherein said ref gnal
is first used to update an internal 3 16 clock of sal'd base station PC.
1 15. The w rel ess synchronous cl ock systemas recited in claim10
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a speaker and anpljfier c.ar{nec.te to said.m crgéontrol

| Ny id 8,
Fer o A Rl s aTRINER beve Buligid 5OaRE, Aug Shid rdntedine o

recei ver nmeans ang br.oadcasti sai d audi o sjgnal through said 10
speaker: ardl 11 Signal contains é%??%ﬁg‘éfﬁﬁmgﬁﬁﬁéﬁw@a t ween audi o and
time signals. 1 18. The wi rel ess synchronous cl ock systemas recited
in clai m 10l f uPBher Irpa system havipggbass sigtian @ndra plysality @k teraunal clocks, a
16 19. The wirel ess synchronous clock systemas recited in claim18
further 2 corpethedef wirelessiy synahropizing saigh ieraineal slacks compriging:second
processor neans for displaying text nessages, and a neans for
di scri m nat3 ng bet wobtaining® m%mengammﬂ giganl abibe base statiomi r el ess
synchronous cl ock systemas recited in claim10 wherein said
terminal s haive a uncquoeertiog saigstimearsignadiinl arfofrarvéhicle can e transmittedgnal
contains a header for addressing the term nals.

5 wirelessly;

6 transmitting said time signal wirelessly to said terminal clocks;
7 receiving said time signal by said terminals;
8 converting said time signal in a form which can be displayed on a
9 display; |
10 displaying time corresponding to said time signal.
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