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[57] ABSTRACT 

A wrist watch having a quartz crystal time standard 
oscillator driving a pulse shaper circuit including 
counters for reducing the frequency of the signal from 
said oscillator to a time-keeping frequency for applica 
tion to an electro-mechanical converter. A quick-feed 
correcting cirucit operated by a manual operating 
switch corrects the second hand indication. 

3 Claims, Drawing Figures 
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QUARTZ. CRYSTAL WRIST WATCH 

BACKGROUND OFvTI-IE INVENTION 
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DESCRIPTION OF THE PREFERRED , 
. EMBODIMENTS 

Referring now to FIG. 1, the quartz wrist watch de 
This invention relates to time correction of a quartz 5 picted consists of- an oscillator including quartz crystal 

crystal wrist watch having an electro-mechanical con 
verter such as a pulse motor operated by low frequency 
driving signals of the order of several Hz or less. 
Quartz crystal wrist watches have high accuracies, 

their monthly error being on the order of t 5 seconds. 
For this reason, the time indication of such watches is 
seldom incorrect. However, because of the accuracy 
involved, wearers become anxious about errors within 
the range of several seconds which arise after long use 
and may be eager to correct such errors. In conven- , 

tional quartz crystal watches, the correction of such 
small errors, if the error was a lag, required stopping 
the watch once, advancing the minute hand, and reset 
ting the watch. This complicated procedure detracts 
from the otherwise valuable high accuracy provided by 
such watches‘. By the arrangement in accordance with 
the invention, means is provided so that correction of 
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the second hand can be, readily accomplished by the . 
operation of a single manual‘switch. _ 

SUMMARY OF THE INVENTION 

“ Generally speaking, in accordance with the inven 
tion, a quartz crystal ‘wrist watch is provided having a 
quartz crystal time standard oscillator for producing’ a 
high frequency time standard signal, an integrated 
pulse shaper circuit means including counters for re 
ducing the frequency of said time standard signals to a 
low frequency timing signal, and an electro-mechanical 
converter means for driving the time keeping apparatus 
of the‘watch in response to said time keeping signal. A 
manual correcting switch and a quick-feed correcting 
circuit operated by said correcting switch are provided 
for the selective application of pulses to said electro 
mechanical converter means for correcting the second 
‘hand of the watch. 

‘ The correcting circuit means may include a monosta 
‘ble ‘multivibrator. Said correcting'switch is also con 
nected so as to serve as a preset switch for a counter 

circuit of said pulse shaper means, when operated. 
Accordingly, an object of this invention is to provide 

means for insuring an easy and sure correction of the 
second hand in a quartz crystal time piece. 

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

construction, combination of elements, and arrange 
ment of parts which will be exempli?ed in the construc 
tion hereinafter set forth, and the scopelof 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 drawings, in which: 
FIG. 1 is a'block and schematic diagram of the elec 

tric circuitry and time indication mechanism of a 
quartz crystal wrist watch in accordance with the in 
vention; 
FIG. 2 is a waveform diagram showing the current 

‘waveforms at ?ve locations in the circuit of FIG. 1. 
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X and an inverter 1, which produces a high frequency 
time standard signal. This high frequency time standard 
signal is applied to the ,IN terminal of pulse shaper C. 
Said pulse shaper consists of a series of divider circuits - 
for reducing the frequency of the high frequency time 
standard signal from the oscillator to low frequency 
timing signals at output terminals OUT, and OUT;. The 
output from output terminal OUT, is applied through 
inverters I2 is applied through inverters I2 and I, to one 
end of motor driving coil L. The output of output ter 
minal OUT, is applied through NOR gate NR, and in 
verter I, to the other end’ of ‘said motor driving coil. The 
current i passes through said driving coil. 
Where the frequency of the time standard signal is 

16.384 kHz, pulse shaper C may have 15 binary 
counter stages. The waveforms for such an embodi 
ment are depicted in FIG. 2..As shown therein, the 
motor driving current i consists of alternating pulses at 
one second intervals to alternately generate north and 
south poles in stator S. Rotor RT is polarized into six 
poles as shown in FIG. 1, so that said rotor is turned by I 
60° every 1 second to rotate a fourth wheel and pinion 
to which the second hand is ?xed. 
The quick-feed circuitry in accordance with the in 

vention is depicted in FIG. 1. Specifically, a monosta 
ble multivibrator consisting of NOR gate NR2, capaci 
tor C, resistor R and inverter I, is connected between 
a correcting switch SW and one of the inputs to NOR 
gate NR,. The inputs to NOR gate NR2 consists of the 

, signal from switch SW and a feedback signal from the 
output of inverter 1,. The signal applied to NOR, is des 
ignated OUTS. Resistor R and capacitor C determine 
the time constant of operation of the multivibrator. 
Switch SW is also connected to terminal PR of pulse 
shaper C, which terminal is connectedso as to preset 
one of the counters of the chain of counters in pulse 
shaper C each time switch SW is closed. 
Accordingly, when correcting switch SW is closed, 

an output voltage OUT, from the multivibrator is gen 
erated and a current pulse of the same polarity as the 
output from terminal OUTZ of pulse shaper C is applied 
to motor driving coil L. The above mentioned counter 
of pulse'shaper C is preset at the same time. If correct 
ing switch SW is opened immediately, an output volt-v 
age is generated at terminal OUT, of pulse shaper C 
and a current pulse of reverse polarity to the pulse gen 
erated when said switch was closed ?ows through in 
verters I2 and 13 to driving coil L. Thus, repeated open 
ing and closing of ‘correcting switch SW advances rotor 
RT by 120°, corresponding to two seconds. On the 
other hand, if the operation of the watch is to be 
stopped, the correcting switch SW is maintained in the 
closed position. In this manner, correction of the set 
ting of the second hand of the quartz crystal wrist 
watch may be readily accomplished. 

In the preferredembodiment, the pulse width of the 
signal OUT, is made equal to the pulse width of the sig 
nal at output OUT2. To prevent overlap between out 
puts OUT, and OUTa, a capacitor is connected in par 
allel with switch SW. The foregoing circuitry can, be 
formed from complementary‘ field-effect transistors, 
with the exception of a few exterior parts such as the 
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capacitors, so as to limit the power drain. The pulse 
shaper C may be formed completely from such comple 
mentary ?eld-effect transistors. If this approach is uti 
lized to produce monolithic integrated circuits 1C, a 
strong driving signal may be produced in a compact 
quartz crystal watch. 7 ' 

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 construction without depart 
ing from the spirit and scope of the invention, it is in 
tended 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: 
l. A quartz crystal wrist watch comprising quartz 

crystal oscillator means for producing a high frequency 
a time standard signal; pulse shaper circuit means for re 
ceiving said high frequency time standard signal; a time 
indication drive train including a second hand; an elec 
tro-mechanical converter means for driving said time 
keeping drive train and second hand in response to said 
timing signals; a manual correcting switch; and quick 
feed correcting circuit means for applying a time cor 
rection pulse to said electro-mechanical converter in 
response to the operation of said correcting switch for 
advancing said second hand an incremental distance, 
said pulse shaper circuit means including a plurality of 
counter stages, said correcting circuit means being 
adapted to operatively connect said correcting switch 
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to at least one of said counter stages for applying a pre 
setting signal to said counter stage in response to the 
operation of said correcting switch, said correcting cir- _ 
cuit means being adapted so that a time correcting 
pulse is applied to said electro-mcchanical converter 
means when said correcting switch is closed, and the 
counter to which said correcting switch is connected is 
preset when said correcting switch is closed. 

2. A quartz crystal wrist watch comprising quartz 
crystal oscillator means for producing a high frequency 
time standard signal; pulse shaper circuit means for re 
ceiving said high frequency time standard‘ signal; a time 
indication drive train including a second hand; an elec 
tro-mechanical converter means for driving said time 
keeping drive train and second hand in response to said 
timing signals; a manual correcting switch; and quick 
feed correcting circuit means for applying a time cor 
recting pulse to said electro-mechanical converter in 
response to each operation of said correcting switch for 
advancing said second hand an incremental distance, 
said correcting circuit means including a monostable 
multivibrator circuit means intermediate said correct 
ing switch and said electro-mechanical converter 
means. ~ 

3. A quartz crystal'wrist watch as recited in claim 3, 
wherein said electro-mechanical converter includes a 
driving coil, said pulse shaper circuit means having ?rst 
and second output terminals for producing pulses of 
opposite polarity, and including gate means for receiv 
ing a signal from the second of said pulse shaper circuit 
means output terminals and from said monostable mul 
tivibrator circuit means, the pulse output of said second 
output terminal and said monostable multivibrator cir 
cuit means being of the same polarity. 

* * * * * , ' 
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