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DRIVING ARRANGEMENT FOR QUARTZ 
VIBRATOR TIMEPIECES' 

BACKGROUND OF THE INVENTION 

This invention relates to timepieces incorporating 
quartz vibrators, and in particular, to timepieces incor 
‘porating divider circuits formed from complementary 
‘field effect transistors of the MOS (metal oxide semi 
conductor) integrated circuit type, and further, having 
a pulse motor driven electro-magnetically as the elec 
tro-mechanical transducer. Speci?cally, the invention 
relates to an arrangement for quickly changing the time 
indication, said quick operation referring to a change 
at a rate faster than the normal time rate. 

In prior art timepieces incorporating quartz vibrators 
and pulse motors, the motor driver pulses are not pro 
duced at the moment when the divider circuitry thereof 
is preset, but rather, at a second thereafter. For this 
reason, presetting and time correction mechanisms 
have tended to be cumbersome, requiring substantial 
additional circuitry and other mechanisms. 

SUMMARY OF THE INVENTION 
vGenerally speaking, in accordance vwith the inven 

tion, a time keeping oscillator means is provided incor 
porating a quartz vibrator for producing a high fre 
quency signal. Said high frequency signal is divided by 
ripple binary dividers and shaped by waveform shaping 
circuits to form a low frequency pulse signal. The latter 
signal is applied by a motor driver circuit to a pulse 
motor to provide time indication. A make-switch is 
provided for presetting said ripple binary dividers and 
waveform shaping circuits, said ripple binary dividers 
and waveform shaping circuits being adapted to>pro~ 
duce said low frequency pulse signal immediately after 
said make-switch is opened. ’ ‘ ‘ 

The ripple ‘binary dividers and'waveform shaping cir 
cuits are preferably formed from complementary ?eld 
effect transistors while the motor driving circuit is pref~ 
erably ‘formed from bipolar transistors. Further, said 
motor driver circuit may include asub-circuit incorpo 
rating-a monostable multivibrator coupled to said'pulse 
motor andsaid make-switch so that said multivibrator 
is triggered to apply pulses to said pulse motor when 
said make-switch is turned on. 
Accordingly, it is an object of the arrangement ac 

cording to the invention to provide -a driving circuit 
permitting quick operation of the secondhand of a 
timepiece to‘ permit the easy and ef?cientadjustment 
of time indication. 
A further object of the arrangement according to the 

invention is to provide an-arrangement wherein a single 
switch serves as both a reset switch and a quick opera~ 
tion switch. ' 

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, combinations of elements, and arrange 
ment ofparts which'will be exemplified in‘ the construc 
tionshereinafter set forth,~and the scope of the inven 
tionwill‘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, inwhich: 

5 

20 

25 

35 

40 

.45 

2 
FIG. 1 is a block diagram of thevv timepiece incorpo 

rating a quartz vibrator in accordance with the present 
invention; 
FIG. 2 is a detailed circuit diagram of one divider 

stage of the timepiece of FIG. 1 also depicting the 
waveforms thereof; 
FIG. 3 is a detailed circuit diagram of a time delay 

circuit incorporated in the timepiece of FIG. 1; 
FIG. 4 depicts the waveforms at various points in the 

divider and waveform shaping circuits of the timepiece 
of FIG. 1; 
FIG. 5 is a top plan schematic representation of the 

motor arrangement of a wristwatch according to the 
invention; and 
FIG. 6 depicts the pulse waveform associated with 

the quick operation of the timepiece of FIG. 1. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. I, the driving circuitry of the 
timepiece according to the invention depicted therein 
includes a block B1 de?ning a time keeping oscillator 
having a quartz vibrator X. Said time keeping oscillator 
is adapted to produce a high frequency signal of a fre 
quency'from several thousands Hz to tens of thousands 
I-Iz. Said high frequency signal is applied to a divider 
and waveforming circuit de?ned by block B, . Speci? 
cally, said high frequency signal is ampli?ed and in 
verted by inverters I1 and I2 , the thus ampli?ed high 
frequency signal and the inverse thereof being applied ' 
to inputs 4» and $ of the ?rst stage F1 of the divider cir 
cuit. Said divider circuit includes a plurality of series 
connected flip flops F1, F2, , F1, Fm, , F, . Said flip 
?ops de?ne ripple binary counters and are preferably 
formed from complementary ?eld effect transistors 
(COS MOS). Such transistors consume extremely small 
amounts of electric power, and are particularly suitable 
for Wristwatches wherein the power available for con 
sumption is limited. The output signal produced-bysaid 
divider circuit at flip flop F, has a two-second period 
for application as will be more particularly described 
below. 
The circuit of one stage of said divider circuit is de 

picted in FIG. 2, along with the waveforms of the vari 
ous inputs and outputs thereof. The input to said stage 

' consists of a signal of a ?rst frequencyd: and the inverse 

50 

55 

65 

thereof a; . Under normal operation, the circuit of FIG. 
2 produces an output signal Q ofa frequency one half 
of the frequency of the signal applied to the input, and 
a signal Q corresponding to the inverse of thesignal Q. 
A further input T’R is coupled toinverter Ia . .When ‘a 
signal isappliedto input FR, saidinverteris broughtto 
a'high level toiproduce an outputsignal and thedivider 
stage is preset. V v 

The divider circuit of block 8, ofFlG. I is connected 
to a time delay circuit D, a circuitdiagram of whichap 
pears in FIG. 3. Said time delaycireuit is alsoformed 
of complementary ?eld effect transistors (COS MOS) 
in order to minimize the power consumption thereof. 
A source voltage V,,,,, which is, generally on the order 
of l.35-l.5 volts in the case of arwristwatch, isapplied 
to said circuit. The input to the inputs of time'delay cir 
cuit D consists of the output signals Qland Oi fromdi~ 
vider stage-F, , as wellas the outputQ,l from the divider 
.stage F,‘ . The output of time delay circuit D.are the. sig 
nals Qnand the inverse thereof 6,, . Asmore particu 
larly shown from the waveformsoffFlG. 4, the output 
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signal 0,, corresponds to the output signal 0,, of stage 
F,l delayed by an amount equal to one pt?e width of 
the output signal Q, of stage F,. The input PR is also ap 
plied to the time delay circuit of FIG. 3 for presetting 
thereof and for producing an output pulse from said 
time delay circuit. 
The output signals 0,, and (-1,, of the last stage F, of 

the divider circuit and the outputs Q0 and 6,, of the 
time delay circuit D are applied to the NOR and NAND 
gates de?ning the outputs 0,, O2, O3 and O, of block 
Bz . Said gates and time delay circuit D de?ne a wave 
shaping circuit which produce the complementary 
pulse waveforms depicted in FIG. 4 and required to 
drive the pulse motor incorporated in the timepiece ac 
cording to the invention. 
The motor driving circuit according to the invention 

is depicted in block B3 of FIG. I. Said block includes 
a preset switch SW, which, when opened, presets the 
driving and waveshaping circuits of block B, and pro~ 
duces output signals at outputs O, and 0,. 
The motor driver circuit of block 8,, of FIG. 1 in 

cludes'a main driving circuit consisting of bipolar tran 
sistors T,, T2, T3, and T, . When preset switch SW is in 
the open or normal state, then the output signals 0,, 
and 04 are applied to transistors T, and T, and the out 
put signals 02 and O3 to transistors T‘, and T3, to alter 
nately render pairs of transistors T, and T, , and T, and 
T3 conductive. The placement of each pair of transis 
tors in a conductive state serves to apply a reverse cur 
rent pulse to the coil L of the pulse motor of the wrist 
watch according to the invention as more particularly 
shown in FIG. 5, to drive said pulse motor. 
As shown in FIG. 5, the wristwatch according to the 

invention includes an electronic circuit unit IC, a bat 
tery B and a gear train 3, 4, of which reference numeral 
4 refers to the second gear. Said gear train is coupled 
to the time indication means, such as the hands of the 
watch. A pulse motor is provided consisting of a motor 
driving coil L, a stator S, and a rotor r. The rotor is 
preferably divided and magnetized to de?ne six mag 
netic poles so that it rotates about 60° in response to 
each drive pulse of a one second period. 
The principle of the “quick operation” according to 

the invention will be explained in connection with FIG. 
1. In the normal state of the circuit of FIG. 1, preset 
switch SW is open. When said switch is closed, block 
B, of FIG. 1 ceases to function, except that oscillator 
B, drives all of the stages of the divider before stage F, 
, and a sub-circuit in block B, de?ning a monostable 
multivibrator composed of transistors T, and Ta, capac 
itors C, and C2 , and resistors R2, R3, R4 and R_-,, is trig 
gered. The output signals of said monostable multivi 
brator render conductive transistors T5 and T, of the 
motor driver circuit. Thus, a current pulse flows from 
point b to point a in said driver circuit through coil L 
of the pulse motor at the moment of presetting (the 
moment that switch SW is closed). The second hand 
and pulse motor stop at a particular second indication, 
having been advanced by one second. 
When preset switch SW is opened, block B, is imme 

diately operated to place transistors T, and T, of the 
motor driver circuit in the conductive state. At this 

- time, a current pulse ?ows from point a to point b 
through coil L and the second hand is incrementally ad 
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4 
vanced by one second. The quick repetition of the 
opening and closing of preset switch SW makes it possi 
ble to drive the second hand quickly by one second in~ 
crements with each operation of said preset switch; 

Referring now to FIG. 6, the pertinent waveforms as 
sociated with the resetting operation are depicted. PR 
represents the voltageof the preset line, 1,, represents 
the current pulses through coil L, and MM represents 
the collector electrode voltage of transistor T7 of said 
monostable multivibrator. As is apparent from the 
waveforms of FIG. 6, a current pulse is applied to coil 
L upon the closing of switch SW to the monostable 
multivibrator and upon the opening of said. switch from 
the circuitry of block 3,. This is to be compared with 
the conventional arrangements wherein a motor driver 
pulse is not produced at the moment that a reset switch‘ 
is opened, but at a second thereafter, thereby prevent 
ing the “quick operation” process according to the in 
vention, which permits rapid time-setting and time 
correction with a minimum of additional elements. 

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 
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 specific 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 timepiece comprising time keeping oscillator 

means including a quartz vibrator for producing a high 
frequency signal; divider means for dividing said high 
frequency signal to a low frequency timing signal; 
waveform shaping circuit means for fonning a low fre 
quency pulse signal from said timing signal; pulse 
motor means; motor driver circuit means responsive to 
said low frequency pulse signal for driving said pulse 
motor; make-switch means coupled to said divider and 
waveform shaping circuit means for presetting thereof 
in response to the operation of said make-switch, said 
divider and waveform shaping circuit means being 
adapted to produce said low frequency pulse signal im 
mediately after said make-switch is opened, said motor 
driver circuit means including main circuit means oper 
atively coupled to said waveform shaping circuit means 
for driving said pulse motor in response to said low fre 
quency pulse signal and sub-circuit means coupled to ‘ ' 
said make-switch and said pulse motor means, said sub 
circuit means including monostable multivibrator 
means triggered by the closing of said make-switch to 
apply a driving pulse to said pulse motor. 

2. A timepiece as recited in claim 1, wherein said di 
vider means and said waveform shaping circuit means 
are formed from complementary field effect transis 
tors. 

3. A timepiece as recited in claim 1, wherein said 
timepiece is a wristwatch. 

* * * * * 


