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SOLID STATE ELECTRONIC TIMEPIECE' 

BACKGROUND OF THE INVENTION 

This invention relates generally to small-sized elec 
tronic timepieces having liquid’crystal displays and es 
pecially to an electronic wristwatch having a light 
source for lighting the liquid crystal display and a 
switch for switching the light source so as to render the 
display visible in the darkness. 
Various types of digital displays are known to the 

prior art. One such digital display is a re?ective type 
wherein time is read by re?ecting light from an outside 
source such as the sun or an electric lamp. When a 

watch utilizes such re?ective display elements, it is im 
possible to read such display in the dark. Such a disad-v 
vantage has been overcome by electronic timepieces 
utilizing light emitting elements for the digital display 
thereof. When light emitting elements such as light 
emitting diodes are utilized, the elements are energized 
and therefore can be read in the darkness. However, 
the power consumption of such light emitting elements 
is excessive. Moreover, since the size of batteries uti 
lized in Wristwatches are extremely limited, the use of 
such energy consuming display elements shortens the 
battery life. In order to overcome the excessive drain 
on the battery, the light emitting diodes remain unlit 
until such time as the display is switched on in order to 
be viewed. Thus, an electronic timepiece having a digi 
tal display comprised of light emitting elements must be 
switched on to read the time even when an outside light 
is available in order to make the digits readable. Ac 
cordingly, it is desired to provide an electronic time 
piece having a digital display which is readable in the 
dark but which does not suffer from the above men 
tioned disadvantages. 

SUMMARY OF THE INVENTION 

Generally speaking, in accordance with the inven 
tion, an electronic wristwatch having an oscillator for 
producing a high frequency time standard signal, an 
electronic divider circuit for receiving the high fre 
quency time standard signal and providing low fre 
quency timing signals, a liquid crystal digital display for 
displaying time in response to such low frequency tim 
ing signals, is provided with a light source for illuminat 
ing the display during darkened conditions. Manually 
operated correction switches are coupled through a 
switching circuit to the electronic divider circuit for 
correcting the time displayed by the digital display. A 
safety switch is coupled through the switching circuit to 
the light source. When the safety switch is in a first 
mode, a manually operated correcting switch is 
adapted to light the light source to thereby illuminate 
the liquid crystal display, said safety switch protecting 
against inadvertent correction of the time displayed. 
When the time correcting safety switch is in a second 
mode, the manually operated correction switches oper~ 
ate to correct the digits displayed by the digital display. 
Accordingly, it is an object of this invention to pro 

vide an improved digital display wristwatch wherein a 
safety switch protects against the inadvertent correc 
tion of the time displayed. 
Another object of this invention is to provide an im 

proved digital display electronic timepiece wherein the 
same switch is used to correct the time displayed and 
to effect illumination of the digital display. 

2 
Still another object of thisiinvention is to provide an 

2 improved electronic wristwatch having a liquid crystal 
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display wherein the minimum energy possible is utilized 
to read the time displayed in light or dark. 

Still another object of this invention is to provide an 
improved electronic wristwatch having lightre?ection 

, or light premeation‘digital display elements. 
Still other objects and advantages of the invention 

will in part be obvious and will in part be apparent from 
the specification. . > 

The invention accordingly comprises the features of 
construction, combination of element-s and arrange 
ment of parts which will be exempli?ed in the construc 
tion hereinafter set forth, and the scope of the inven 
tion will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS ' 

For a fuller understanding of the invention, reference 
is had to the following description taken in connection 
with the accompanying drawing in which 
FIG. 1 isa block circuit diagram of an electronic 

wristwatch in accordance with the instant invention; 
and 
FIG. 2 is a circuit diagram of the switching circuit de 

picted in FIG. I. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, an electronic timepiece hav 
ing a conventional liquid crystal digital display 10 com 
prised of light re?ectionor light .permeation type ele 
ments for displaying numerals representative of hours, 
minutes and seconds is depicted. Each digit of the dis 
play may, by way of example, take the form of a seven 
bar display. An oscillating circuit 1, which includes a 
quartz crystal vibrator, is coupled to an electronic di 
vider circuit 5 for applying high frequency time stan 
dard'signals thereto. The electronic divider circuit 5 
consists of a multi-stage divider chain capable of count 
ing seconds, minutes and hours and producing, as an 
output, timing signals representative of present time as 
re?ected by the count in the respective divider stages. 
The electronic divider circuit would include suitable 
decoder and driving circuits so that the timing signals 
are capable of driving display 10. The output of the 
electronic divider circuit 5 is supplied to digital display 
10 for the digital display of time. 
A switching circuit 3 consisting of a logic switching 

circuit particularly illustrated by way of example in 
FIG. 2, and capable of being actuated by a manually 
operated switch is coupled to the electronic divider cir 
cuit for applying signals thereto and is further coupled 
to a light source 4 which is disposed proximate to the 
digital display for illuminating same. Manually oper 
ated correction switches 7, 8 and 9 are coupled, at first 
terminals thereof, to the electronic divider circuit 5 
through switching circuit 3, said switches being respec 
tively connected by said switching circuit to the divider 
stages in the electronic divider circuit 5 which pro 
duced the second, minute and hour signals for the sepa 
rate correction of said divider stages to selectively cor 
rect the second, minute or hour time indication dis 
played by the display l0. The correction may be 
achieved by indexing the count of the associated di 
vider stages by one upon each operation of the manu 
ally operated switches 7, 8 and 9. A safety switch 6 is 
coupled, at a first terminal, to the second terminals of 
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manually operated switches 7, 8, 9, which other termi 
nal is also connected to power source 2 and is further 
coupled at both terminals to the switching circuit 3. 
Power source 2, preferably a battery, is coupled to the 
oscillating and electronic divider circuits to provide en 
ergy therefor. 

In operation, the safety switch'6 is used both as a lock 
for preventing inadvertent operation of the correcting 
switches and to change over one of the manually oper 
ated correction switches 7 to a switch for energizing the 
light source 4. When the safety switch is opened, and 
the manually operated switch 7 is actuated, a time cor 
recting signal is applied to the electronic'divide‘r stage 
corresponding thereto and the associated digit is in 
dexed by 1. On the other hand, when the time correct 
ing safety switch 6 is closed, the manually operated 
switch 7 is coupled through the switching circuit 3 to 
the light source 4 and upon actuation thereof illumi 
nates the light source to render the display visible in 
darkness. Also, when safety switch 6 is closed all of the 
correction switches are disconnected from the elec 
tronic divider circuit so as to remove the possibility of 
inadvertently changing the digits displayed. Thus, in a 
small sized electronic timepiece the use of a switch hav 
ing a dual function saves space'and provides a safety 
feature in avoiding the correction of a digit by main 
taining the safety correction switch 6 in a closed posi 
tion. , 

lt will thus be seen that the objects set forth above, 
among those made'apparent from the preceding de 
scription, are efficiently’ attained and, since certain 
changes may be made in the above construction with 
out departing from the spirit and scope of the inven 
tion, it is intended that all matter contained in the 
above description or shown in the accompanying draw 
ing shall be interpreted as illustrative and not in a limit 
ing sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and specific fea 
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4 
tures oflvthefinvention which, as a matter of language, 
might be said to fall therebetween. ‘ 
What is claimed is: 
1. An electronic timepiece having a liquid crystal dig 

ital display and comprising oscillator means for gener 
ating a relatively high frequency time standard signal; 
electronic divider means coupled to said oscillator 
means and adapted to supply low frequency signals to 
said digital display that are representative of present 
time in response to said high frequency time standard 
signal, a light source proximate to the display for illumi 
nating same; safety switch means coupled to said elec 
tronic divider circuit and said light source, at least one 
manually operated correction switch selectively cou 
pled through said safety means to said electronic di 
vider means at a ?rst mode of said safety switch means 
to effect time correction and being further coupled 
through said safety switch means to said light source at 
a second mode of said safety switch means to energize 
same. J ' 

2. An electronic timepiece having a digital display as 
claimed in claim 1, wherein said safety switch‘means 
includes a switching circuit means and a manually op 
erated safety switch for setting said switching circuit 
means in said ?rst and second modes. I 

3. An electronic timepiece having a digital display as 
claimed in claim 2, wherein said manually operated 
safety switch is a two position switch. 

4. An electronic timepiece as claimed in claim 2, hav 
ing at least one further correction switch coupled 
through said switching circuit means to‘said divider cir 
cuit means, each of said ?rst mentioned and further 
‘correction switches being adapted to correct different 
digits of time, said switching circuit means being 
adapted to operatively couple said further correction 
switch to said divider circuit means only in said first 
mode thereof. 
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