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) Method and means for automatically setting timepieces in a time zone.

€) A timepiece is set by transmission of a time related

signal which is received by the timepiece and converted o,
into digital form. The circuit developing signals represent-
ing the time displayed by the timepiece is stepped more rap-
idly than normal and simultaneously compared with the time
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"METHOD AND MEANS FOR AUTOMATICALLY SETTING
TIMEPIECES IN A TIME ZONE"

BACKGROUND OF THE INVENTION

International and even national travellers frequently
cross from one time zone into another as a routine part of
their travel. It thus becomes important for a person to

remember to change a watch setting to conform to the new
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zone.

- BRTEF DESCRTPTION OF THE TNVENTION

I
The present'invention is characterized byrcompriSiné
a transmitting device and a timepiece adapted to receive
5 a time change (or time qﬁeck) signal developed by the
transmitter and, upon demand, which is typically initiated
by operation of a switch, to compare the received signal |
with the time signals constantly developed by the time-

piece with the local standard.

During the comparison operation, the timepiece is

10
also causéd to rapidly:step thé time signal generation
means more rapidly than usual to more rapidly effect the
comparison. )
‘Alarm means may be provided to indicate the need
15 for a time change to the wearer or to serve as a warning

or wake-up or other reminder to the timepiece holder.

BRIEF DESCRIPTION OF THE FIGURES

* AND OBJECTS OF THE TNVENTION - -

It is therefore one object of the present invention

20 to provide a novel method and apparatus for automatically:
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causing a change in the time displayed by a timepiece
to bring the time of the timepiecé into conformity with
the local time zone.

Still another object of the invention is to bring
the time displayed by a timepiece into conformity'with
the timerzone in which the timepiece is located by
receiving a time zone standard signal, rapidly changing
the time'stepping rate oﬁ the .timepiece, comparing the
time displayed by the timepiece against the time zone
signal and returning the timepiece to its normal time
stepping rate when the signals compare.

Still another object of the invention is to provide
a timepiece with means.for informing the holder of the
timepiece of a need for é time change withoﬁt automatically
performing the time change. : .\ |

Another object of the present invention is to provide
for the development of an alarm to indicate the need for
a time zone change or as a wake-up or memory aid.

The above, as well as other objects of the invention
will become apparent when reading the accompanying

description and drawings, in which:

Figure 1 is a block diagram of a timepiece adjustment

system embodying the principles of the present invention.
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Figures 2 ‘and 4 are block diagrams showing the
electronics of timepieces adapted to incorporate the
adjustment circuiltry of the present invention.

Figures 3 and 5 through 8 and 9A show block *
diagrams of other embodiments of the invention,

Figure 9 shows a circuit arrangement which

provides a timepiece with an alarm capability.

Figure 1 shows a system 10 for automatically setting
or correcting electronic timepieces in accordance with
the time zone in which the timepiece is located. The
system 10 includes a time code generator 11 which
includes clock means for generating sequential codes
representative of time, such as the hour£ of the day and,

in certain instances, minutes of each your in a particular

. time zone. Generator 11 may also be located in a vehicle

such as an aircraft,—boat or train traveling from ‘time zone
to time zone -and may include means for generating code
signals which correctly indicate the local time as the

vehicle passes from one time zone to another by means which

‘will be described.
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The output 12 of generator 11 is connected to a
short wave transmitter 13 for transmitting radio
waves or ultrasonic waves modulated with the coded time
signals generated by output 11. A clock or watch,
shown generally as numeral 14, contains a microminiature
electronic circuit including a sﬁOrt wave radio or
ultrasonic reCéiverf15, having an output 16 which is
connected through a manually operated or signal responsive
switch 17, opefated by push button 17A or sonic relay
17B, for example to a line 18 which is connected dirgctlyr
or through OR circuits to'circuitry for correcting the
time computing and driving circuits of the watch in
accordance with the signals generated by time code

generator 11 and interceptéd by receiver 15. Switches

.17 and 26 serve to locally actuate the time zone resetting

circuitry by coupling receiver circuit 15 to circuit 17
and coupling battery terminal B+ to'l?;. |
The electronic.watch 14 contains houf—time generating

and display dfivihé'circuitry which may be electrically
corrected ox chanéed by pﬁlses'applied thereto to cause

the diéplay driving circuits 33 thereof to activate the
hour display units 36 of the time display 35 to display

the correct hour of the day for the particular time zone

in which the timepiece is located. This correction may be
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obtained by means of electrical tone or code signals
generated on the outpﬁt,lG of receiver 15 and
passed to a first code or tone responsive relay 20
which generates.a signal at its output 21,

The output 21 of code (or'tone).responsive
relay 20 is connected to a sérial—to—parallel converter

22 and a triggér switching input 27 of a bi-stable

'flip-flop switch 26 which changes state when code

responsive reléy 20 generates an output and passes
energiziﬂg electrical energy from battery .B+ .to
energlze a pulse generator 29 which generates a train

of pulses and applies these pulses to the hour reset

. circultry 30 for the timepiece 14. An output 30A of

reset circuit 30 is applied to energize an electronic

circuit 32 which geﬁerates coded signals.in a serial

- fashion, said codeshbeing répresentative of the time

in hours indicated by the oﬁtput of an hour of day
computer and display.driver 33 having an output 32A
on which is-generated'series cbdes indicative of £he
hour displayed and such series code signals are
applied to a series-to-parallel converter 24, the
outpgﬁ;of which are coﬁneCted to respective inpﬁts

238 of a code matching relay 23 having its other set of

" parallel code inputs 23A connected to the outputs of

-
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series-to-parallel converter 22, The ‘device 23 preferably
includes a comparatoxr circuit, comprised of exclusive
OR gates, coupled to an AND gate?

When the parallel code applied to inputs 23B of
the code matching relay 23 compare with or is otherwise

equivalent to the pérallel,codenof circuit 22 applied

‘to inputs 23A and which represents ﬁhe correct time for

that particular zone, a signal is generated by the
AND gates (not shown) of the comparator and appears at
output 25 which is applied to a reset input 28 of .
flip-flop switch 26 causing the flip-flop to reset and
de-energlze pulse generator 29 so that it ceases to
develop éulses at its.;utput, thereby retaining the
hour indicating computing circuit 33 in‘a condition whereby'

N

its output 33A, when connected to the hour indicating

. display 35} will drive said display through driver

circuits 34 to indicate the correct hourly time which has
now been reset to tﬂe time zone in which the timepiece |
1s located by application of the correct number of pulses
developed by the pulse generator 29 before its de-

energlzation, ag described.
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Tﬁe minute display may be reset in the same
fashion wherein coded relay 40 sets the signal
representing the minutes reading to be displafed
into encoder 42 to create a binary outpﬁﬁ:céde'
at 42A forfcbnnéction with one set of inputs of
compératof 43, The gﬁlse_geherator'is energized
by the setting of flip~flop 46 under control of rélay‘40,
causing minutes reset circuit 50 to generate pulses
representative of the minutes setting in the local
time zone, Thése signals are converted into parallel
form by converter 44 for application to comparator 43.

The output of circuit 53 appliés signals through
driver circuitry 54 to the minutes diéplay positions ‘
of display 36. :

Delay line 485 is provided to delay the signal
employed to activate pulse_génerato;'49 and being passed
to flip-flop switch 46 until switch 46 has been closed
by the signal transmitted on the output 41 of coded

relay 4Q.
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Figurerz illustrates a scheme which may be
employed in the timepiece of Figure 1 whereby a stable
oscillator frequency output is converted into binary
coded decimal outputs, correéponding to timekeeping
or accumulation of time, for abplication to an external
device requiring such a code;

Crystal 6i, fixed ‘capac':itor 62;'-trinunér capacitor
63, and amplifier 64 form a crystal oécillator.circuit
whose basic ffequency is detérmined by crystal 61 and,
over a limited range, capacitor 63.

Divider circuit 65 reduces the oscillator fre&uency
to a pulse rate appropriate for the operation of B.C.D.
(binary coded decimal) divider chain 66,67,68,69,70 and
71, which rate is typicall& one cycle per second.

Divider circuit 66 provides the~uh}ts of seconds
function and its B.C.D.output may be applied, as shbwn,
to decoder driver circuit 74 for subsequent appliéafion
to visual display upit 80. The operation and circuitry
is basicélly the same for the remainer'of~the divider

chain circuits 67-71, inclusive, according to the

_following arrangements:

Circuit 67 - is the tens of seconds counter., 75 and

81 comprise the tens of seconds display means.
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Circuit 68 - is the units of minutes counter.
76 and 82 comprise its display means.

Circuit 69 - is the tens of minutes cbunter.

77 and 83 gompriée its display means.

Circuit 70 ~ is the units of hours counter.
78 and 84 comprise its display means.

Circuit 71 - is the tens of hours counter.
79 and 85 comprise its display means.

With regard to circuits 67 and'69; only 3
bits of B.C.D. information (20, 21; 22) are required
as circuits 67 and 69 need only be provided with a |
count to 6 capability for timekeeping functions.
For clock type 6peration, circuit 70 need only count
to decimal 2, for 12 h;ur operation, or decimal 4
for 24 hour operation, and therefore need only have

\

2 binary bits (2%, 2!) of information or 3 bits
(20, 21, 22) of information, fespébtively, for its °
output. Circuit 79 need only output a decimal 1 bit
(2%) or 2 decimal bits 2%, 2Y) of information for 12
or 24 hour operation, respeétively.

AND gate 73 and time delay means 72 comprise a

ciréuit which resets all counters, with the exception

of the units of seconds countér, at a count of 12:59:59 -
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plus 1 count and, at the end of the reset cycle,

"enter a 1 in the units of hours counter, for 12

hour clock operation. For a 24 hour display

capability, AND gate 73 need only be coupled the

units of hours clock input, bit 20, bit 21, and

tens of hours bit 21. Delay means 72 is not

’necessary in this mode as it is not necessary to

preload ahy counters after being reset.

The cirguiﬁs 72 and 73 may be omitted
completely if only accumulated timekeeping is
required and the tens of hours bits 23 ana 22, ones.
of hours bit 23, tens of minutes bit“23, and tens
of seconds bit 23 now become significant. This
would be éésirable if the circuit in Figure 1 :
were, for example, used as a stop watch or runﬁing

time indicator.

The circuit in FPigure 3 illustrates a possible

‘means by which a counter, which may be one of a

bank of counters, éuch'as are employedrin a timekeeping
circuilt for use in Figure.l;"may be brought into

identity with a transmitted master time signal.

Coded time signals, incoming at receiver 90

originate from master clock and transmitter system
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comprising a master clock 87 and means 88 for
modulating the carrier of a transmitter. . The
aforesaid signals are applied to deéodér él, which
converts the received signals to a usable time

code format and applies the information in the
converted form to latch circuit 92, which stores
the time cdde until Eounfer 93 is reset. : Counter
93 devéldps an outpﬁt which is coded, and may;‘for
example, be in binary coded decimal format. The
output may éiso be applied to decoder circuit 94
for subsequent application to the driver circuit
(not shown) of a digital display means 95 to
Visﬁally display. the éresent count in counter 93,
The counter 93 ouéuﬁ is also applied to one or
multiplicity of OR gates, represented at 96, 97,

98 and 99, the other input of each gate being
connectéd ﬁo'tﬂe output terminals.of time latch
circuit 92. If the binary levels of.any of the
time code'iines from counter 93 are found to be out
of identity Qith the codes available from 1atch 92,
one of thé'outputs 96,-97, 98 or 99 will change
state to apply an ihput to AND gate 100 for resetting
counter 93 to zero via reset input 93A. The second

input to AND gate 100 is derived from oscillator
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101, whose feedback means is represented by

102, which oscilllator may already exist elsewhere

in the timekeeping circuit, or which may be

a part of this circuit. The final input to AND

gate 100 is an indication from receiver 90

that a signal, of sufficient strength to decode
reliably, has been received; This signal is
applied to set latch circuit 103 and is applied to
the associaéed input of AND gate 100 to enable

gate 100 until OR gates 96 -99 inclusive, indicate
that all time code lines are in idéntity, causing
latch 103 to reset via pulse shaping circuit 104.
When all of the inputs of AND gate 100 are true, the
output deveioped by gate 100 enables the oscillator
signal from oscillator 101 to be passed to manual
disable switch 105, which is activated when the user
does not wish the timekeeping device to be automatically
reset, to apply pulses to counter clock input 93B,
thus applying hiéh speea clock pulses to advance
counter 93 at a rate which is much faster than the
normal rate. Thié continues until iaéntity exists
between the output of counter 93 and latch 92 at
which time OR gates 96 - 99,inclusive, no longer
provide a true input to AND circuit 100 thereby
‘abruptly halting the passagé of clock pulses through

gate 100. The OR gate iaentity signal also resets
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latch 103, latch 106, and all the time code latches
92 via pulse shaper circuit 104.
AND gate 107 and flié—flop’lOG are provided

" to show how an up/down counter may be used at 93.

The operations are identical to those described above
except that AND gate 107 senses when the counter has
reached a count of 9, to set 1at¢n;1os and cause

count down input 93¢ of counter 93 to be activated.
Counter 93 will now count down until time identity

is achieved at which time it is reset by the comparator
as previously stated. The counter now responds to
pulses at.its normal clock input 93B for continuation
of the time keeping.function.' The above fﬁnctiOn might
be found desirable if only onerdigif is to be reset

and it is necessary to'prévent erroneous carry output

. , RN
slgnals from counter output 93D to create errors in the

‘count of subsequent devices connected to counter 93.

This may also be accompliéhed by aufomatically dis-
connecting the counter carry output at 93D for ‘the
duration of time identity setting function.

Figure 4 presents a format by which any
multiplexed 7 segmént (L.E.D. cémpatiblé) signal, in
this example a watch circuit, may be demultiplexed

into a binary coded decimal format.
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Watch circuit 110, which is crystal controlled
by an oscillator circuit comprised of capacitors _
111 and 112 and crystal 113, is energized by batfery
114, and may have options such as time and set
functions 115, 116, 117,au£ométié brightness control
sensor unit 118, eﬁc;, dévelops a 7;segment signal by
4-digit multiélexed signals for applicatién to
segment drivers 119 and digit drivers ét 120 which

may be an integfal part of watch circuit 110. These

'signals are then applied to a display means (such as an

L.E.D. display) for visual presentation of the tiﬁé
by the 7-segment display deviéés'lél - 124. The
segment signais are applied via current iimiting
resistors, to'profect the display.

The seghent signals are aiso appi{ed to
programmable réad;bnly memoiy'CROM)’IZS for-decoding
to a 4-bit B.C.D. format. It is not necessary to use
all of the 7-segment signals to reliabily distinguish
between the digits 0-9. One of several poSsibléi
segment choices might be the A, B,‘E, F, and G segments.
This choice will provide aﬁrunambiguous code and

minimize the memory space needed in memory.
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If desired, the B.C.D. format may be developed
in serial fashion at the 6utput of ROM 125 marked bits
20, 21, 22, 23 and clocked at the number of digits
times the mux rate of the watch:chip'liol

" Latch circuits 127;145; inélusive; pfovide
sample and hold functions for the B.C.D. information
produced at the output of ROM 125 and aliowrthét
informétioq to be presented at all outputs at all

times. The latch circuits 127-145, inclusive, have
0 ~1

 their respective innuts coupled to bit 2 or 2

or 22 or 23

outputs of ROM 125 and are selectively
enabled by siénais derived from the digit drive
signal of circuit 110, such that the information
gathered and presented will represent the proper
digit, be it hours, minutes or seconds..

The arrangemént of circuits 127-145 in Figure 4
and the separation into ﬁodrs, minutes and seconds
diviéions are exemplary of the use of these ci?cuits
as a.cloék circuit decoder, but the basic prinéiplér
may 5e applied to any multiplexed outpﬁt which is

desired to be converted to a B.C.D. format.
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AUTOMATIC TIME ACCURACY ANDVTIME ZONE_CORRECTIONS FOR

© ELECTRONIC CLOCKS AND WATCHES

An alternative embodiment will now be~described

of a system which is capable of automatically resetting

‘an electronic watch or clock by one (or several) master

clock(s) which transmit(s) coded time signals corrected
for time accuracy and/or a time zone change.
With regard to Figures 5 and 6, the time signal

originating means is represented by a master clock A1

‘which is characterized by a high deéree of accuracy

and which may be derived from presently maintained
standard Time Broadcasts or other sources. A time

coding means B, which processes master clock time

1

signals of master clock A, and conditions them for

1
subsequent application to trahsmitting;means C

1’
to be transmitted to a réceiverrincorporated in
a timepiece for the purpose of automatic time
correction, . o

Figures 5 and 6 and their accompanying ekpianatory

comments show different means by which automatic

time correction may be achieved.
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" AUTOMATIC TIME CORRECTION USING PRE-EXTSTING WATCH

" CIRCUITRY OR WHERE ONLY MULTIPLEXED SIGNALS ARE -

" AVAILABLE

The following system, through a simple
modificafibn, enables a timekeeping device, wh;ch‘
may have as it outputéronly a multiplexedhsignal;
and as its only input an oscillator signal, employed
to perform'a time zone cofre¢tion.' The signal
generated by oscillator 150 has a feédbaék circuit
151 which is preferably a crystal, coupled wvia |
AND circuit 152 and oscillating input correcting
means 1%3, has an output multiplexed signal
représentiﬁé' the timerand which may be applied to
visual display means 154. OR circuits 155 = 159 -

“

compare the codes for time output from watch circuit:

110 (see Figure 4) with those present at multiplexing

AND gate matrix 160 and develop a change of output

state if these codes (they may be B.C.D. or 7-segment

- or some other code format) are not identical,

Receiver circuit 161 derives its input'sigﬁal
Qia master clock encoder and time transmitting means
1 and demodulafes it for application to
decoder circuit 162 which decodes the master time

signals for application to time holding'latch‘circuits.

" 162A and for subséquent application to input multi=



10

15

20

]
’

»
[N )
»

)
L

......

0040655

plexing AND gates 160. The other inputs to gates

160 are derived from the multiplex generator of -

watch circuit 110, in this éase, and as one example,

the digiﬁ'driﬁé signéls of watch circuit 110,

- Gates 160'apply the'propér digit informafion to

OR gates 155 - 159 inclusive to coincide with ‘the
same digit information from watch circuit 110,

If identity is not present on any one or more
of the coded time lines of circuits'110'and'160; one

or more of OR gates 155 - 159 change their output

state to activate an input of AND gates 163 = 166.

The remaining inputs of gates 163 - 166 are

derived from, in this example, the digit drive
signals of watch circuit 110. When any one of

gates 155 - 159 respond to a lack of comparison,
one of the QND circuits 163 - 166_chan§es output
state to set a corresponding latch circuit 167 - 170
and create a low input to AND gate 171 whichlthén
activafes‘AﬁD gaté 172, wia inverter 173, and
simultaneously deactivates circuit 152, AND gate

172 receives a higher frequency input-from oscillator
174, having feedback means 175. The higher frequency
is then applied to oscillator input line 153 in place

of the output developed by oscillator 150. This will
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cause watch circuit 110 to run at an accelerated
pace until OR gates'155's';59-shdwia comparisoﬁ”
at each bit position.' Tﬁé-outputs of ANb_géteé
163 - 166 then resume théiﬁ reset stateé to cause
reset circuits 176 - 179 (comprised of AND gates
176A - 179A and inverters 176B - 179B) to reset
latches 167 - 170 when a corresponding digit
drive (in tﬂis exéﬁple) signal is also inputted
thereto. The circuitry of reset circuit 176 is
exemplary of one possible construction of such a
reset circuit.

AND gate 171 also has one'inpuf derived from
a "sufficient signal streﬁgth“ outpu?}indication'
originating from receiVér 1161) via lead 180 and
manual disconnect switch 181, which'enaﬁles the
user to disconnect the automatic time resetting
function. This lnput indicates a signal of
sufficient strength, and an appropriate code caoable
of being reliably decoded, has,been:recexved.. This
circuit is rgset when the watch circuit output time
code is identical with that of the master clock

circuit Al.

[T SO ST
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" DIRECTLY PRESENTABLE COUNTER TECHNIQUE

In Figure 6, transmitted coded time signals

from circuits A, B and C, are received by receiver

1
182, which may respond to transmission by way of

a radio-frequency carrier, ultrasonic, infrared

or other means. After processing, receiver 182
feeds demodulated coded time signals to decoder
means 183. Decoded time signals are then applied
to presettable counter circuit 184 which may be one
of a plurality of counters represented by'184a,'184b;'
etc. and ﬁhen an appropriately strong'.s_ignal:is~
received by receiver 182 and successfully decoded
by decoder 183 a preset indication is conveyed via

line 185a of circuit 185 to counter 184, which

then adopts this time signal and proégeds to count

from that time indication and obliterates its own
previous count.
The count, Which ﬁay be in binary coded decimal

format may further be applied to decoder circuit 186

for subsequent application to display means 187 which

may be an LED, LCD, or other means to provide a
visual indication of the present count of counter

184.
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" TIME CORRECTION TRANSMITTER FOR STATIONARY USE -

Figure 7 is represeﬁtative of a time correction
device which may be emﬁloyed'at a stationary location,
such és:‘ within a signpost along a road, or at the
entrance to or exit from an airport, bus terminal,
boat d&ck, etc. for the automatic resetting‘of time-
pieces,such a watches whiehére appropriately equipped
with responsive circuitry. It is intended to deliver
to a transmitting'means, such as a ratio traﬁsmitter,‘
infraredvemittef, ultrasonic transducer, or other
convenient means, a coded time signal representative
of the éqcurate local time, which may be derived
from internal or external timing'sources.

An aécurate time signal may be ;eceivedrby a
standard time broadcast radio receivéf'190; or a
sétellite radio receiver 191, whose réépective'
antennae are fepresented at 192 and 193. ?hig
received signal may be an actual édded time signal,
or it may be an accurate standard f*equéncy from
which the time may be derived in an infernal clock
circuit 194 referenced to that standard frequency:

In either case the time may be in universal time,"

local time or any other time zone notation.
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Alternatively, the signals mentioned above
may be derived from a telephone 195 (qr other
hard wired means from a remote 1ocation), the
local power lines 196, whose frequency over a
long period of time is generally very‘etable,
or an integral oscillator 197 of high stability
and accuracy, such as a crystal oscillator.

A clock circuit has been included in circuit
194 for use.in the case where no stable accurate
frequency standard is available from one or more
of the above mentioned sources, or any other
similar sources.

In this case where the actual coded time
signals are readil; available, such as from
sources 190, 191 or 195, the clock circuit 194
is not necessary, unless a standard f;equency is
concurrently in use)rand may be omitted with the
coded time signels npw-being-introduced directly to

modulator circuit 198 via connection means 191a,

- 190a, 195a, 196a, and 197c respectively.

- Modulator circuit 198 may have as an input
either coded time signals derived externally, as
mentioned above, or coded time signals from the
internal clock inlcuded in cirCﬁit'194. Its,purpose'

is to further process the time signals and condition

"them for subsequent application' to transmitting means
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199, which may be any of several convenient
means of tfénmissionfsuch as: a radio transmitter,
an infrared generator, an ultrasonic transducer,

a modulated light source, etc.

" AUTOMATTC TIME CORRECTION FOR MOBILE OPERATION -

Figure 8 is intended to represent a possible
structure for a time correction means which may be
incorporated in a moving vehicle in which there N
may be passengers, instrumentation or cargo equipped
with timepieces which are capable of being
automatically calihrated, by an external source, for
actual timé and/of time zone, déte; etc., such as .
a bus, boat or éircraff. An applicaﬁion to an
aircraft will be covered in the greatest depth in
the following'deséription as one such exemplary
system.

A standard time code geherator 200, whicﬂ may
be similar in construction to that in Figure 7,
andfa navigational signal generator 203, preseqt
their respective information to modulator circuit

201 which applies their coded signals to transmitter

202 for application to antenna 204 for broadcasting
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to any aircraft within its range. Circuits

201 - 204 may be pre-existing equipment or

may be newly installed and adapted tb the
additiopal functionrof time signal broadcasting.
Also, circuits 202 and 203 need not necessarily
be a naﬁigatibnal beam transmitter, but may be °

any conventional means available for transmission,

- such as: loran transmitters for~bdats; one

or two-way voice or other code information channels,
which may be more convenient to use for this
purpose, or radio, television or satellite stations,
for the direct transmission of these time signals,
or any othér suitable means.

On board the vehicle, signals received by
antenna 205 are processed by receiver circuit 206
and applied to signal separator'207.\VSeparator

207 removes.the navigational (or other) signals,

received by antenna 205 and receiver 206 from the

time signais which are of primary interest in-the

present system. Navigational (or other) signals

from 207 are applied to their instruments in a

conventional ménner at 208.
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?hé time signals from 207 are.applied to
decoder circuit 209 Which may take the time signals
directly and conditions them for subsequent
application to the remainder of the circuit,
or it ﬁéy reSpénd, in this case, to the unique
code broadcast with a na&;gational or other signal.
fnrthe latter case, 208 is preferably provided with
a memory of all the unique codes and their plus
or minus'quantitatiﬁe hour relationship to a
single timé'zone such as that for Universal Time,
or any other. For each time zone as detérminedk
by the pre-existing navigational code, circuit
209 would derive an individual code indicative
of the number of‘hours to be added to or subtracted .
from the standard time (U.T.,'GMTﬂ etc); In the
event that the system mentioned immédiateiy above
is employed it would be uhﬁecessary to modify the
pre-existing navigational equipmeht, except for
connection to its output. This would be déSi?abIe'
for applic&tion to aircraft navigatioﬁai réCéivéré;

Latch circuit 210 accepts the coded signals,
wvhich may only be presenf for a short period of
time, and applies them to read-only memory (ROM)
213 as a partial set of inputs. Aiternatively,'
manually operated coded time switchﬂzll'may be -
entered into ROM 213 in lieu of, ox in combination -

with the contents of latch circuit 210, or any other



10

15

20

0040655

time signal source, repreéented by'circuit 212,
which may be an accurate tape fecording with time
zohes stored therein, as well as fliéht path
information frdm some other source, a navigational
satellite, directly or indirectly, etc.

The remainder of the inputs to ROM 213 which -
may alternatively be an adder circuit to combine -
the hour correction with the standard time signal,
is frbm an adjacent clock circuit 214 which keeps
track of time in the chosen zone as mentioned .
previously (U.T., GMT or other). This time code
may be converted to provide a visual display of
the time by decoder and visual display means
215. | ’

The output of circuit 213 is a coded version
of the present time in the chosen time zone
corrected for the present location of the timeplece,
and is presented to modulator means 217 which

conditions it for subsequent application to

trahsmitting means 218, which may be an infrared

transmitter, radio'waves, ultrasonic or any other
convenient means. This transmission will be short
range and is intended for the automatic resetting .

of timekeeping devices, for example specially -
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adapted watches which may be carried by
passengers in the vehicle. |

The Present time may also be displayed
by decoder and display means 216 for a visual

check of the time setting, or simply to display

" the time as a courtesy to passengers.

As an additional alternative it should be ’
noted that it may not be necessary to actually

transmit the resetting signals via 217 and 218,

. but it may be desirable to directly, or

indirectly, connecf the correction signals
to the timekeeping device at the users discretion;

Figure 9 shows a circuitrarrahgement which
provides a timepiece with an alarm capability.

An alarm code generator 225, energized by power
source 226, generates a coded éignal which is
applied to transmitter 227 adapied for a small
localized,tranémissidn,raﬁgé,'

The fimepiece contains a watch receiver 228
which receives and decodes the coded alarm signal -
and applies it to code responsive relay device 229,
When the coded signal unique to the relay device -
is received, alarm 230 is enabled to provide an

audible and/or visually observable alarm..
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Switch 233, manually operable from the
exterior of the timepiece, may be opéned to
disconnect the alarm from power source 231
to disable the alarm function.As an alternatiVe;
switch 232, similar in both design and function
to switch 233, may be provided to deactivate
the alarm function byrdeactivating the receiver

and relay circuits.

The -timepiece contains a receiver 288

which receives and decodes the coded alarm

.signal and applies the decoded signal to code 7

responsive relay device 229;' When the coded
signal unique to the felay device is received,
alarm 230 is enagled to provide an audible and/or
visually observable alarm.

Switch 233, manually operable from the
exterior of the timepiece, may be opened to
disconnect the alarm from power source 231 to -
disable the alérm function. As an alternative,
switch 232, similar in both design and function
to gwitch 233, may be providied to deactivate
the alarm funcﬁion by deactivating the receiver
and relay circuits.

In operation, each room of a hotel may be

provided with an antenna having a very short

transmitting range. In response to the wake-up
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request of a motel guest, the antenna in the

guest's room is coupled to receive the coded

alarm signal. The watch réceiver, when energized,

piéks_up and decodes the ¢odeé signal and

‘applies it to relay device 229. In one highly

simplified embodiment, the signal, which may be

of a discrete frequency, is passed throuéh a

narrow band-pass filter 2292 (Figuré 9a) to

set a bistable flip-flop 229B in the presence

of the coded signal. The flip-fiop output

appliés an enabling signal to the alarm switch"

(transistor Ql). Opgning swifch 232 (or 233)

deactivates transistor Ql' and hencé the alarm:

A delay circuit 529C_may be provided to limit

the time that the alarm remains energiZed;'

by resetting the f£lip-flop when the delay circuit

timés out. | 7 ' .
Switch 233 (or 232) ié preferably provided

with a-moment&iy contact connection 232A with the

reset input of the flip-flop to reset the flip—-flop

at the same time that the alarm 230 1s deenergized.
The alarm may also be activated during a .

time-setting operation or may be employed to

indicate the need for a time-setting operation.
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In operation, each room of a hotel may be
providéd with an antenna having a very short
transmitting range. In response to the wake-up
request of a hotel guest, the antenna-in the
gueétfs room is coupled to receive the coded
alarm signal. The watch receiver when energized,
picks up and decodes the coded signal and applies
it to reIéy device 229. In one highly simplified
embodiment, the signal, which may be of a discrete
frequency, ié passed through a narrow band-pass
filter 229%a (figure 9aj to éeﬁ a bistable flip-~flop
229b in the presence of the coded signal. The
flip-flop output applies an enabling signal to
the alarm switch (transistor Q). erening switch -
232 (or 233) deactivates Q, and hence the alarm.

A delay circuit 229c may be provided to limit the
time that the alarm remains energized, by resetting
the flip-flop when the delayrcircuit times Quf. |

Switch 233 (or 232) is preferably provided with
a momentary contact connection 232a with ‘the reset
input of the flip-flop to reset the flip-flop at the
same time £hat the alarm 230 is deenefgized;

The alazm may also be activated during a

time~setting operation or may be employed to

 indicate the need for a time-setting operation,
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As another alternative arrangement, and

considering Figure 2, one ouﬁput of the counter
65 is coupled to one input of gate Gi; which ‘is
enabled to couple a pulse of higher frequency
to the hours counter unit 70'tﬁrough'OR_gate'G2:
As is well known, the oscillator circuit has a
relatively high operating frequency which is divided
down by counter 65 to provide a one pulse per
second signal rate output 65a. The oscillator
may have an operating frequency of 32,768 Hg.
A signal of much higer frequency than one pulse
per second may be derived from an intermediate
stage of counter 65 to perform thé'éimé”setting
operation at a rapid rate without the need for

providing a separate oscillator source.
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As another alternative arrangeﬁent, and
conslidering Figure 2, one output of the counter
65 is coupled to one input of gate Gl, which is
enabled .to couple a pulse‘of’higher frequnecy
to the hours counter unit 70 through OR gate G2.
As is well known, the oscillator circuut has a
relatively high operating frequency which is divided
down by counter 65 to prqviae a ‘one pulse pér
second signal rate at output 65a. The oscillator

may have an operating frequency of 32,768 Hy -

A signal of much higher frequency than one pulse
per second may.be derived from an intermediate
stage of counter 65;to‘perform the time setting
operation at a rapid rate without the need for
providing a separate dscillator‘séurég.
Alternative forms of the contemplated are
within the above teachings as follows:
I. An alarm such as a solid state or otherwise
operated électrical—to—sbund transducér may be:
employed in one or more of the housings for the
personal timepieces which are subject to time
cofrection as described and may be utilized for

a number of purposes including indicating when a

- preset time exists in the time keeping Circuiffy
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of the watch. The alarm may also become activated

and génerate a sound in response to the receipt of

'~ an externally generated code signal or radiation

received by the receiver of the timepiece or watch
either when such code signal is generated or ﬁhen
the watch is brought wifhin range of the radiation
so generated as to activate a sensorrfor sensing such
radiation and located within the same hdusih§ as the
tiﬁepiece."For example, a short wave generator

of a specific tone or code may be disposed in the
vicinity of a hazardous conditién in cases where it
is desired to warn peréons. The code or tone may
be generated conﬁingou;ly or intermittently and
when so generated, if a person wéaring or holding
such time pieces has such ‘an alarm and code or

tone sensor in its circuit, the warning's;gnal
opefates to activate saia éensor and alarm;” The
alarm may also be employed to indicate to the
holder of the watch to take a certain action upon
activation thereof by a local or remotely
generated code signal. _

II. The timepiece houéing may also contain a
plurality of different alarms, such as electrical-
to-sound generators which generate sounds of different

pitch or tone or a single generator which generates
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a different number of intermittent sounds in

response to the activation of different tone or
coderrelays connected to the output of the short

wave receiver for the timepiece. Thus the owner
or'wéarer of the timepiece may receive and
discriminate between. different warnings or indications
as defined by the different tones or code signals
received by the receiver. .

IIT. The timepiece subsystem which enables the -
holder of the timepiece to receive an audible -
indication of an environmental cbnaition; may also
be used to locally indicate by audible or feel sensory
means'thé time of day in response to 1oca11y;geﬂerated
tone or code signals generated by the described clock
transmitting means. For example;'theféound tranducer

may be activated to generate a number of beeps or

. tones, the number of which is an indication of the

local time. Such ‘indication may also be effected

by the timekeeping and display driving cirucits of the
watch intermittently energizing the sound transducer.
Iv. The code signal generator which generates short
wave codes for activati#g the sound transducers of the

watches adapted to be so activated, may béftimer
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controlled or computer controlled or’cohtroiled
in responée to moveﬁent of a'persoﬁ'orVéhjéét'
into a sensed field or to otherwise activate
a switch or sensor, so as to generate Suchfshdrt'
wave signal or signals to effect operation Qf
selected alarms or all alarms in a given range thexedf,
V. Saﬁel;ite cohmunicétion means éuCh‘as.earth'
satellites or.earthbound relay stations may be
employed to transmit the described codes to the -
alarm activating sensors. : ' |
It should be understood with respect to all

of the embodiments descrihed above that powex

supplies having the correct polarities and

magnitudes are providéd where not indicated in-
the drawings, to supply proper electrical energy
for appropriately operating the various illustrated

components and circuits as described fn the

" specification.
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CLAIMS: '
1. A time keeping system comprising in
combination:

a master signal generator operable for
intermiétently.generating signals representative
of time in a given time zone;: N

means for’effecting the wireless transmission
of said time signals throughout a given spatial
region;

at least one electronic timepiece containing
electronic circuit means for generating signals
at a first rate representative of time ‘and display
means for displayiné the time represented by the
signal generated;

signal receiving means for receiving the '
signals.genefated by said masterrsignal_generating
means ;

said electronié circuit means including further
circuit ﬁeans'cdﬁnected to receive the signals from
said signai receiving means and operable to alter the
signal oﬁtput rate of the electroﬁic circuit means
of said timepiece in accordance with variations between -
the values of the signals generated by the timepiece
and those received from said master signal generéting

means whereby the signals fed to said display means
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for displaying the time will be representative
of the time as defined by the signals generated

by said master signal generating means.

2. A system in accordance with Claim 1 wherein
said means for transmitting the signals generated
by said master signal generating means comprises

short wave radio transmitting means,

3. A system in accordance with Claim 1 wherein
said means for transmitting said signals generated

by said master signal generating means comprises

. ultrasonic signal generating means and said receiving

means of said timepiece comprises meansiresponSive'

to the ultrasonic signals_generéted'for generating
electrical signals on the output thereof in accordance
with the ultrasonic signals received from saitd

master signal generating means.

4. A system in accordance with Claim 1.wherein said
timepiece contains a battery providing the power for
operating said.timepiece and a circuit inlcdding a
switch and means for connecting the battery to said

signal receiving means only when the switch is closed.
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5. A system in accordance with Claim 4 wherein
said switch is normally open and manually closeable
to normally reduce the drain on said battery while
the switch is open and to permit the selective -
operation of the switch when it is desired to change

the timépiece display.

6. A system in accordance with Claim 1 ‘including
an alarm supﬁdrted by said timepiece, control means
for'seleéfivély operatihg“said alarm and means foﬁ
gene;ating and transmitting a seéoﬁdlhifeléSS'signal
to said timepiece to which said alarm control means
is responsive for aétivéfihg said alarm when said

signal is received thereby.

7. A system in accordance with Claim 6 wherein
said alarm includes- transducer means for generating
an audible alarm at least a portion of said

time when said alarm is activated.

8. A system in accordance with Claim 7 wherein -

delay means is provided for automatically terminating

- operation of the alarm meahs a predetermined time after

initiation of the alarm signal.
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9. The apparatﬁs of Claim 7'whéreiﬁ said
alarm means also includes a visually observable -

alarm means.

.10. A method of aytomatically resetting or

correcting the display driving circuitry of an -
electronic. timepiece having a time'ééméuting
circﬁit and-driving circuit to permit the
characterrdisplays thereof to display the correct
time comprising:

_generating wireless code 'signals which'aré'
indicativé of the correct time in a givéﬁ?géﬁe'and
changing said code signals with equal increments
in time to indicate the proper time within said
time zone, | |

receiving said code signals in a time'borrédting
circuit connected to the time compuﬁing and d:;ving
circultry of an electronic timepiece, :

causing at least a portioﬁ of said time computing
and driving circuitry of said timepiece to
incrementally step in time at a rate substantially

higher than the normal stepping rate for said tiﬁepiece;
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generating code signals with the increases
in time indicated by the'rﬁpid stepping of said
computing and driving circuit:y;'

compariné said latter generated code signals
with the received code signals; and

terminating said incremental stepping of
said computing and driving circuitry at said higher
rate when the code signals compare with each other
whereby the time which is indicated thereafter by said
displays.of said timepiece is the correct time as
defined in the time zone by said generated short

wave code signals,

11, A method in accordance with‘Claim’lO wherein

said correct time ‘indicating signals are generated
and transmitted tb said receiving means by creating
ultrasonic wave energy ana'modulating satd
ultrasonic wave énexgy in accordance with said code

signals.
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