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I 
TIMECORRECTING APPARATUS FOR AN 

‘ ELECTRONIC TIMEPIECE 

.‘ BACKGROUND OF THE INVENTION 
This invention relates to electronic timepieces, and in 

particular, to electronic timepieces provided with a dig 
ital time indication formed from a liquid crystal display, 
a light emitting diode display or the like. . 

In the art, separate correcting switches are generally 
provided for each digit to be corrected, an arrangement 
which occupies a great deal of the limited space avail 
able in a small electronic timepiece such as a wrist 
watch, as well as being costly. By providing an arrange 
ment wherein a plurality of digits of time display may 
be corrected by means of two switches, the foregoing 
de?ciencies are avoided. 

SUMMARY OF THE INVENTION 
Generally speaking, in accordance with the inven 

tion, an electronic timepiece having a multi-digit digital 
display of time is provided with time correcting circuit 
means'including'a manually operable selecting switch 
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and a manually operable correcting switch. Said circuit. . 
means is adapted to select at least one of said digits of 
timefor correction in response to theoperation of said 
selecting switch and to correct the selected digit by the 
operation .of said correcting switch. Said circuit means‘ 
further includes means for selectively actuating the se 
lected digits so as to provide a visual indication of se 
lection. Said visual indication of selection may consti 
tute the flickering 'of the digits to be corrected. 
Accordingly, it is an object of this invention to pro 

vide a time correcting apparatus for an electronictime 
piece which is simple in structure and of high reliabil 
ity, and whereby time correction can be readily 
achieved. ' 

Still other objects and advantages of the invention 
will in part be obvious and will in part be apparent from 
the speci?cation anddrawings. ‘ 
The invention accordingly comprises the features of 

construction, combinations of elements, and arrange 
ment of parts which will be exempli?ed in the construc 
tions hereinafter set forth,-and the scope of the inven 
tion will be indicated, in the claims.‘ " 

f . BRIEF DESCRIPTION 0? THE DRAWINGS 
For a fuller understanding of the invention, reference 

is had to the following description taken in connection 
with the accompanying drawings, in which: 
FIG. I is a top plan view of an electronic timepiece 

in'accordance with the invention; 
FIG. 2 is a circuit diagram of the electronic timepiece 

of FIG. 1; I 

FIG. 3 is a circuit diagram of the control circuit of 
FIG. 2; and . ' i 
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switch for selecting the digit to be corrected. As used 
herein, a digit can refer to one of the two digits repre 
sentative of each of the second, minute, hour and day 
displays, or to both of the respective digits. Further, it 
can refer to one of the seven days of the week, or to all 
of the seven days of the week. The second push button 
8,, is a correcting switch for correcting the, selected 
digit. Thus, in the watch of FIG. 1, the minutes digit 
reads “34.” If the minute digit is selected by selecting 
switch SS, the digit starts ?ickering orvblinking. With 
each depression of correcting switch S,,, the number 
appearing in the minute display is indexed so as to in 
crease by one to effect time correction. By operating 
selector switch SS, each of the other digits of time can 
be selected for correction. 
The watch is provided with a crown SL on 'the side 

thereof which constitutes a safety switch. When said 
crown is pushed in, a safety circuit is actuated and push 
buttons SS and 5,, are deactivated and will not function 
even if pushed. In order to render the push buttons op 
erative, the safety circuit must be releasedby pulling 
out crown SL. ' 

The circuit of the electronic timepiece in accordance 
with the invention is shown in the block diagram of 
FIG. 2, wherein the high frequency time standard signal 
of a crystal'oscillator X (for example 16,384 Hz) is di 
vided by a counter chain consisting of sixstages I-6. ' 
Counter 1 divides the high frequency timing signal into 
a l-secondv signal. Counter 2 divides the l-second sig 
nal into a 1-minute signal, counting 60 seconds. 

. Counter 3 divides the 1-minute signal into a l-hour sig 
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nal, counting60 minutes. Counter 4 divides the 1-hour 
signal into a l-day signal, counting 24 hours. Counter 
5 divides the l-day signal into a l-month signal by 
counting 31 days. The counter 6 likewise divides the 
1-day ‘signal, but to produce a l-week signal, counting 
the 7 days of the week. - 
A decoder 7-1 1 is connected to receive the BCD out 

put signal of each of counters 2-6 to transform the 
BCD code signal ‘outputs of said counters into a deci 
mal signal-DEC for actuating the corresponding liquid 
crystal‘ displays representative of second (LS), minute 
(LM),,hour (LH), date_(L,,) and day of the week (Lw). 
Each decoder is connected to‘its respective liquid crys 
tal display. through-a NAND gate circuit, the ‘other 

, input to each of said NAND gates being from control 
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55. 
FIG. 4 is a timing chart of the circuit of FIGS. 2 and ' 

3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. I, the electronic wrist watch 
' depicted is provided for purposes of. illustration with a 
liquid crystal display adapted to display date, day, hour, 
minute and second it being understood that such dis 
play couldkinclude light emitting diodes or the like. 
Two push buttons are mounted on the front of the case 
of the watch, the ?rst, push button SS is a selecting 
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play Lw. 

circuit 12. Thus, output Sb of control circuit 12 is cou 
pled to the NAND gate associated with the second liq 
uid crystal display LS. In like manner, control circuit 12 
outputs Mb, I-l,,, D,,, W’, are respectively connected to 
the NAND ‘gate associated with minute liquid crystal 
display LM, hour liquid crystal display L”, day liquid 
crystal display LD and day of the week liquid crystal dis 

During normal operation of the watch, the 
outputs S,,, M,,, H,,, D,, and W,, are at a high state and 
the liquid crystal displays are driven normally by the 
decimal outputs of the respective decoders 7-l1. 
‘When safety switch SL is pulled out to permit time 

correction, a low frequency signal F of a frequency 
from 20 Hz to several Hz from counter 1 is applied 
through control circuit 12 to the digitselected for cor 
rection through one of output S,,, MD, Hb, D, or W,,. For 
example, if the minute digit is to be corrected, the low 
‘frequency signal F is applied through output M, to the 
NAND gate between decoder 8 and liquid crystal dis 
play LM so that said liquid crystal display is switched on 
and off at the frequency of low frequency signal F. 



3,810,356 
3 

Since the frequency of signal F is selected so that the 
rate of switching of the selected liquid crystal display 
elements can be detected by the user‘s eyes, the se 
lected display is ?ickered and can clearly be distin 
guished from the other'displays which are continuously 
displayed' 
Also during time correction, the signal applied by 

correcting switch 5,, is applied through control circuit 
‘12 to the selected one of outputs S,,, M,,, H,,, D,, and Wu 
which are respectively connected to the correcting ter 
minal ADJ of one of counters 2-6 for the selective cor 
rection of the setting of the selected digit. 
Referring to FIGS. 3 and 4, we ?nd a circuit diagram A 

for control circuit l2_and a timing chart for certain of 
the signals thereof. 
Control circuit 12 includes three D-type ?ip-?ops 

,FFI, FF2 and FE, connected to form a hexadic Johnson 
counter. Safety switch 8,, is connected to the reset ter 
minal R of the three ?ip-?ops. ‘ ' ~ 

Selection switchSS is connected to input terminal C 
of the three ?ip-?ops. The outputs Q and 6 of the three 
?ip-?ops are directly coupled to NOR gates Nl through 
N5. The output of NOR gates Nl through N5 are cou 
pled to a control terminal of NAND gates G, through 
G10 in the manner depicted. The NAND gates circuits 
are conventional NAND gates having the following 
truth tables: , . . 

-A B O. A C 

. _ . 0 - 

A 0 ~—— 1 0 1 
o—-C 41 

B 
0 1 _-‘ 

1 -— 1 B 

1 0. . 

As is undemaaai?ga'agha?araaarmng the-gate. 
-B is a signal passing through the gate. As is further de 
picted in the second Table above, when A is 0 (zero), 

_ the gate is closed and when A is l the gate is open. As 
is further noted, when the signal B ‘passes through the 
gate, a signal having the-opposite phase § is obtained. 

Similarly NOR gates N1 through N5 are conventional 
NOR gates having a truth table as follows: 

A B C'_ 
> O .1 
A 0 . 

B o~-CJ 1 0 

0_ 0 
1 

1 0 
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Finally, a. D-type ?ip-?op is depicted in FIG. 3 has . 
the follqaiaglwth table; 

, R u Q 25 

1 * 0 1 > 

I *Don't Care 

0 __‘6“-' D 13 

.0 ‘L, Q E 

It is noted that when CL is changed from 0 to l, the sig 
nal applied to the D terminal is written in, by Q and the 
complement thereof 5 becomes'the output signal _of Q. 
Similarly, when CL ischanged from 1 to 0, Q and Q are 
not changed. ’ 
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4 
' In operation when safety switch 8,, is pushed in, a 

positive potential illustrated as t1 and t3 in FIG. 4, is 
applied to reset terminal R to thereby reset the ?ip 
?ops. Accordingly, NAND gates G1, G2, . . . G10 are all 
closed, and correcting switch 8, and selecting switch 8,; 
cannot be actuated. As is depicted in FIG. 4, even if S A 
and SS are actuated (signals s9 and s10), no changes will 
occur. When the crown representing safety switch SL is 
pulled out, a negative electrical potential is applied to 
reset switch R and the Johnson counter circuit is actu 
ated, to thereby actuate selecting switch SS and to ad 
vance, the Johnson counter by one count so that one 
of the pairs of NAND gates G1 and G2, G3 and G4, and 
G5 and G6, G7 and, G8, or G9 and G“, are opened while 
the other four pairs of NAND gates remain closed. For 
example, if selecting switch S; has indexed the Johnson 
counter so that gates g3 and g, are open, the second dig 
its are selected, in the following manner. 
Switch SS is closed thus applying a pulse (s1) to all 

three ?ip-?ops to actuate the same and effect an open 
ing of NAND gates G3 and G, by the generating of a 1 
condition at NOR gate N]. The opening'of NAND gates 
G3 and 6., allows signal F supplied from counter l to 
become output 8,, (s2) of NAND gate 6., and is there 
fore applied to display element LS causing the same to 
?icker. Since only display element LS is ?ickering, the 
operator can' easily discern that the seconds digit is 
being corrected. Then, upon closing switch 8,, a pulse 
(s3) is supplied by opened NAND gate 6;, and becomes 
correction signal S“ (s.,) which is applied to the seconds 
counter 2 to correct the seconds time display. If it is 
then desired to correct the hours digit, selector switch 
SS is closed twice to apply two pulses (s5) to the ?ip 
?op circuits, to thereby change the state of the counter. 
NOR gate N3 is opened, thus making the output thereof 
a 1 hence opening NAND gates G1 and G2. The open 
ing of gate G2 allows signal F to be applied through the 
control circuit to the digital display element L” as sig 
nal HD to effect a ?ickering of said display elements. 
Thus, a correction'signal (s8) is applied by correction 
switch 8,, through gate G1 to hours counter 4 to thereby 
effect correction of the hours display. It is understood 
that as the selection switch SL is closed, and a pulse is 
applied to said control circuit 12, the digit to be cor 
rected and the flickering'of such digit is effected in the 
following sequence; second, minute, hour, date, day of 
the week, and seconds again. 
By the foregoing arrangement, two switches permit 

the selective correction of any digit of time indication, 
including second, minute, hour, day and date of a digi 
tal display such as a liquid crystal display or a light 
-emitting diode display. This structure eliminates the ne 
cessity of separate switches for each digit, thereby per 
mitting the production of a compact electronic time 
piece such as a wrist watch capable of displaying a wide 
range of information. ' ' ' 

While in the timepiece depicted, the liquid crystal 
' display is driven by a DC signal, an AC signal may also 
be utilized to drive a liquid crystal display. In such an 
arrangement, the Idigit‘to be ‘corrected would be indi 
cated by changing the driving frequency of the digit to 
be corrected, for example, by providing two AC driving 
steps, 32 Hz and 8 Hz. 

It will thus be seen that the objects set forth above, 
and those made apparent from the preceding descrip 
tion, are efficiently attained and, since certain changes 
‘may be made in the above constructions without de 
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parting from the spirit and scope of the invention, it is 
intended that all matter contained in the above descrip 
tion or shown ‘in the accompanying drawings shall be 
interpreted as illustrative and not in a limiting sense. 

It is also to be ‘understood that the following claims 
are intended to cover all of the generic and speci?c fea 
tures of the invention herein described, and all state 
ments of the scope of the invention which; as a matter 
of language, might be said to fall therebetween. 
What is claimed is: 
1. In an electronic timepiece having multistage di 

vider time keeping circuit means and multi-digit display 
means coupled to said corresponding multi-stage divid 
ers for the digital display of time, the improvement 
which comprises time correcting circuit means, a man 
ually operable selecting switch means and a manually 
operable correcting switch means coupled to said time 
correcting circuit means, said time correcting circuit 
means being'operatively coupled to the dividers of said 
time keeping circuit means associated with the digits of 
time of said display means to be corrected for the se 
lective sequential selection of each digit of time for cor 
rection by themanual operation of said selecting switch 
and for the selective correctionlof said selected digit of 
time by the manual operation of said correcting switch, 
said time correction circuit means being ‘further cou 
pled to each digit of time of said display means and 
adapted to dispose'the selected digits of time of said 
digital display means so as to render same distinguish 
able from the otherdigits of said display means. ' 

2. An electronic timepiece as recited in claim 1, in 
cluding safety switch means operatively coupled to said 
time correcting circuit means and manually operable 
for the selective actuation of said time correcting 
means, whereby said selecting switch means and said 
correcting switch means are operable only upon actua 
tion of said time correcting circuit means by said safety 
switch means. 

3. An electronic timepiece as recited in claim 1, 
wherein said time correcting circuit. means includes a 
plurality of gate meansdefining outputs of said correct‘ 
ing circuit means, one of said gate means being opera 
tively'coupled to each of the divider stages producing 
said time-keeping signals, said correcting switch means‘ 
being operatively coupled to each of said‘ gate means 
for the ‘application of a ‘correcting signal thereto, said 
time correcting circuit means further including counter 
means having a plurality of outputs representing the se 
quential count of said counter means, one of said 
countermeans outputs being connected to each of said 
gate means for the sequential actuation thereof to en 
able the actuated gate means to pass said correcting 
signal, said selecting switch means being operatively 
coupled to said counter means for the sequential index- 
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‘ing of said counter means. . 

4. An electronic timepiece as recited in claim 3, in 
cluding a further gate means associated with each of 
said ?rst-mentioned gate means of said time correcting 
circuit means, each of said further gate means being 
operatively coupled to the same output of said counter 
means as the associated ?rst-mentioned gate means for 
simultaneous actuation thereof, one of the dividers of 
said time keeping means supplying a display identi? 
cation signal through said counter means to each of 
said further gate means, each of said further gate means 
being operatively coupled to the digits of said display 
means associated with the divider stage to which the 
associated ?rst-mentioned gate means is connected to 
render such digit visually distinguishable from the other 
digits of said display means. 

5. An electronic timepiece as recited in claim 4, in 
cluding decoder means coupled to each of the dividers 
of said time keeping circuit means, and NAND gate 
means intermediate each of said decoder means and 
the associated display means, said NAND gate means 
‘having a ?rst input from said decoder means and a sec 
ond input from said time correcting signal means for 
receipt of said identi?cation signal. 

6. An electronic timepiece as recited in claim 5, 
wherein said identification signal is derived from an 
output of one of said divider stages selected to produce 
a low-frequency identi?cation signal for application to 
each of said further gate means for transmittal to the 
selected NAND gate means. 

7. An electronic timepiece as recited in claim 4, in 
cluding safety switch means manually operable and op 
eratively connected to said counter means for the se 
lective enabling of the operation of said counter means 
to permit time correction. 

8. An electronic timepiece as recited in claim 1, 
wherein the digits of'time to be corrected include sec 
onds, minutes and hours. 1 

9. An electronic timepiece as recited in claim 1, 
wherein the digits of time to be corrected include min 
ute, hour, day and date. 

10. An electronic timepiece as recited in claim 1, 
wherein said time correcting circuit means is adapted 
to render the selected digit of said display means visu 
ally distinguishable by ?ickering said selected digits of 
said display means. 

11. An electronic timepiece as recited in claim 1, 
wherein said display means are ‘liquid crystal display 
means. ' 7 

12. An electronic timepiece as recited in claim 1, 
wherein said display means are light emitting diode dis 
play means. a 
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