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BATTERY-DRIVEN WATCH WITH BA'I'I'ERY 
CONSUMPTION DISPLAY ALARM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to a battery-driven watch ?tted 
with a built-in alarm mechanism for alarming before 
hand the consumed condition of the battery. 
A predominant drawback of the battery-driven 

watch is such that the battery could be consumed up 
without alarming beforehand the consuming-up condi 
tion of the battery to the watch-carrying person. Con 
ventionally, the watch owner will become aware of the 
consumed battery only upon it has been consumed up 
and the watch fallen into its inoperative state. 

If there is substantially no battery change facility in 
such a case that the watch owner should make a trip to 
far from the town, as an example, he can not utilize the 
time-indicating service of the watch. 

SUMMARY OF THE INVENTION 

It is, therefore, a main object of the present invention 
to provide a battery-driven watch ?tted with a built-in 
alarm device capable of warning a possible consumed 
up condition of the watch beforehand, and say, at least 
a week before the perfect stoppage of the operation of 
the timepiece. 

This and further objects, features and advantages of 
the invention will become more apparent when read the 
following detailed description of the invention by refer 
ence to the accompanying drawings illustrative by way 
of several preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a representative characteristic curve of a 

battery wherein the voltage is plotted against the bat 
tery operating time. 
FIGS. 2-2a and 3-5 are connection diagrams of ?rst 

to fourth embodiments of the invention, respectively. 
FIG. 6 is a chart showing several wave forms appear 

ing at several parts of a ?fth embodiment shown in FIG. 
8 
FIG. 7 is a chart plotted in the similar manner to FIG. 

1, in a better form adapted for the illustration of opera 
tion of the ?fth embodiment. 
FIG. 8 is a similar view to FIG. 2, illustrating the ?fth 

embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to the accompanying drawings, sev 
eral preferred embodiments of the invention will be 
described in detail hereinbelow. 

In FIG. 1, a typical characteristic curve of a mercury 
or silver battery is shown wherein the voltage is plotted 
against time as appearing when the battery is connected 
to a load. 
According to the present standard practice, the volt 

age drop point as at 100 in FIG. 1 is set as appearing 
upon lapse of time longer than one year. 
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2 
The setting will be influenced naturally by the occa 

sionally encountered variation in the consumed current, 
the capacity of the battery and the loaded conditions. 
As shown at 101 in FIG. 1, the characteristic curve 

“A” represents an initial voltage drop and then a gener 
ally flat curve providing a substantially constant volt 
age level over a rather long operating period until a 
sharp and abrupt voltage drop as at 100 will appear, as 
was referred to hereinabove. At the arrival of this volt 
age drop point 100, the dry battery must be discarded as 
consumed up. 

In FIG. 2, a voltage drop detector 2 and a selector 3 
ae shown schematically as coupled to a regular elec 
tronic watch movement drive circuit 6. In this embodi 
ment, 1 represents a drive battery adapted for energiza 
tion of all the circuit components to be described. The 
detector circuit 2 comprises a ?xed resistor 23, a vari 
able resistor 22 and an inverter 21 electrically con 
nected one after another as shown; said inverter 21 may 
preferably be a MOS-semiconductors. 
The selector circuit 3 comprises AND-gates 31 and 

32, a NOR-gate 33 and an inverter 34; these circuit 
elements are electrically connected with each other and 
with the circuits 2 and 6 as shown. The output of NOR 
gate 33 is electrically connected through an ampli?er 4 
to a display element 5 which may be of the liquid crys 
tal, illuminating diode or the like type. 
The AND-gates 31 and 32 are controlled by output 

signals from the detector 2 for allowing selective pas 
sage of the pulses delivered from the drive circuit 6 and 
for periodical on-off operation of the display element 5, 
as will be more fully described hereinbelow. 
The watch movement drive circuit 6 of the conven 

tional type comprises an oscillator 61 and a frequency 
divider 62 which combination is designed and arranged, 
so as to deliver an electric voltage pulse per second, as 
an example. When the timepiece is of the digital type, 
the circuit 6 further comprises a counter 63, a decoder 
64 and a digital display device 65 which are connected 
as shown. Or alternatively and as shown in FIG. 2a, 
when the watch is of the analog type, the circuit 6 com 
prises a pulse motor 66, a regular time-indicating gear 
train 67 and a time display mechanism 68, in place of 
and as direct substitutes for the aforementioned digital 
constituents 63-65, although these elements 63-68 have 
been shown only schematically by virtue of their very 
popularity among those skilled in the art. 
The drive circuit 6 comprises further a pulse mixer 

69, only schematically shown, adapted for delivery of 
seconds pulse series and half second pulse series having 
properly selected pulse width in the preferred embodi 
ment so far shown and described. The former pulse 
series is delivered through first output lead 102 and the 
latter pulse series is delivered through second output 
lead 103 which extend from the respective outputs of 
the mixer 69 to the inlets of AND-gates 32 and 31, 
respectively. 
The operation of the ?rst embodiment is as follows: 
By manipulating the variable resistor 22, the input 

voltage to inverter 21 is adjusted to such level as 
slightly higher than the threshold voltage of an input 
transistor, not shown, contained in the inverter, upon 
applying the regular source voltage from the drive 
battery 1 to input terminal VDD of the detector 2. The 
resultant resistance of the series-connected resistors 22 
and 23 is selected to be a higher level as possible from 
the view point of power consumption ef?ciency, so far 
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as allowable without giving rise to instability of the 
detector operation. 
By the establishment of the aforementioned opera 

tional conditions, the output from ?rst inverter 21 will 
become binary 0, so far as the drive battery 1 delivers 
its regular voltage, while the output from second in 
verter 34 will become binary 1, thus, the AND-gate 32 
being kept in its conducting state. Therefore, the display 
element 5 will periodically ignite with seconds-series 
pulses fed from the drive circuit 6 through ?rst lead 102. 
On the other hand, if the source voltage should drop 

abruptly as at 100 in FIG. 1, the putput from ?rst in 
verter 21 will become binary l and ?rst AND-gate 31 is 
brought into its conducting state. Thus, the display 
element 5 will periodically ignite at a quicker frequency 
with the half-second pulse series conveyed from the 
drive circuit 6 through second lead 103. In this respect, 
it should be noted that the element 5 is shown in tripli 
cate in FIG. 2. 

It will be seen from the foregoing that the display 
element 5 performs a periodic ?ashing operation with 
seconds pulse series when the battery keeps its normal 
operating voltage and with half second pulse series 
when and after the battery voltage has dropped 
abruptly from the normal operating voltage. 
By slight modi?cation of the circuit arrangement 

although not shown on account of easy occurrence to 
any person skilled in the art, the half second pulse series 
to be delivered in the latter case may be modi?ed to 
either slower or quicker mode than that above speci 
?ed, as far as it can be discriminated from the regular 
seconds pulse series. As an example, the alarm signal 
pulses series may have a period of several seconds or of 
a second divided by an integer larger than 2, as the case 
may be. 
On the other hand, the regular seconds pulse series 

may be modi?ed so as to have a different period than a 
second and as occasion may desire. 
From the data raised in this Table 1, it will be seen 

that if the detector has been designed to detect a 50 
mV-voltage drop and the electronic watch drive circuit 
can operate with 1.4 volts at the lowest, an alarm period 
longer than a week may be provided until the watch 
movement ceases its operation. 
A more speci?c example of several consumption 

characteristic data of an electronic watch drive battery 
is shown in the following Table 1: 

Table 1 
I50 mA 11; 
Ian than 360 days; 
L5 volts; 
IS days between voltages L56 
and 1.50, 

" 7 days between voltages 1.50 

$5,143: | " ys tween vo tagea L40 
and L30, 

battery ca ity: 
normal ective life: 
normal working voltage: 
remaining working period: 

Next, referring to FIG. 3, the second embodiment of 
the invention will be described in detail. 

In this Figure, numeral 1A represents again the drive 
battery having the output terminal VDD acting as an 
input to the detector circuit 2 which comprises ?xed 
resistor 23, variable resistor 22 and inverter 21 arranged 
in the similar manner as before. 
Numeral 6A represents the electronic watch move 

ment drive circuit designed and arranged as at 6 in the 
foregoing ?rst embodiment, yet being devoid of pulse 
mixer 69. The output of the drive circuit 6A is electri 
cally connected through lead means 104A to conven 
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4 
tional digital display device 65A which is similar in its 
design and function as those of the device which was 
shown at 65 in the foregoing. The device 65 or 65A 
comprises a number of electro-optical display elements 
which are energizable by impressed voltages as com 
monly known supplied from the outputs of the drive 
circuit 6 or 6A and now shows a speci?c time point of 
12 hours 15 minutes, as an example. 
The output of inverter 21 is connected through an 

ampli?er 41 to an illuminatable alarm 5A which is pro 
vided on the display device 5A. 
The operation of the second embodiment is as fol 

lows: 
When the battery 1 keeps its normal operating volt 

age, the output from inverter 21 will become binary 0 
and thus, the illuminatable alarm 5A does not ignite. 
On the other hand, when the battery voltage shows 

an abrupt drop as at 100 in FIG. 1, the output from 
inverter 21 will represent binary 1 and thus the alarm 
EA will ignite for providing a visual alarm signal to the 
bearer of the watch. 

In FIG. 4, the third embodiment of the invention is 
illustrated. 

In this Figure, numerals 1, 2, 21, 22 and 23 represent 
respective similar constituents as before. This is applied 
to FIG. 5 showing the fourth embodiment. In the simi 
lar way, numerals 6B, 61B, 62B, 63B, 64B and 65B 
represent respective similar constituents denoted 6, 61, 
62, 63, 64 and 65 as before. 
The conventional digital display device comprises 

illuminatable time display elements 513 which are ener 
gized by output voltages from the watch movement 
drive circuit 6B. 
Numeral 3B represents a selector circuit which com 

prises a NAND-gate 35 having two inputs. One of these 
inputs is connected with a junction point 105 positioned 
between two blocks 62B and 62C, while the other input 
is connected with the output of inverter 21. 

7 represents a switching transistor which is so con 
nected although not speci?cally shown as to earth the 
common negative terminal to the illuminatable time 
display elements 518 or to interrupt the earth connec 
tion, depending upon the implied input from NAND 
gate 35. 
With the said arrangement, the output from inverter 

21 will become binary 0 and the output from NAND 
gate 35 will become binary 1 when the working voltage 
of battery 1 is at the normal level so that the illuminat 
able display elements 51B perform their regular mi 
nutely and digitally stepping-up time display job by 
receiving signal output from the decoder 64B, as known 
per se. 
0n the contrary, when the working voltage at the 

battery 1 shows an abrupt drop as at 100 in FIG. 1, 
binary outputs 0 and 1 will alternatively appear at the 
output of NAND-gate 35, depending upon the inputs 
from the drive circuit 6B. 

If occasion may desire, the time display mode can be 
reversed by slight modifying the design of the constitu 
ent circuit elements in such a way that with the regular 
working voltage kept at the battery 1, the display ele 
ments 5113 will ?icker, while, when the battery voltage 
should drop abruptly, they illuminate continuously 
when neglecting the minutes display changes, as may 
easily occur to those skilled in the art. 

In the fourth embodiment shown in FIG. 5, selector 
circuit 30 comprises NAND-gates 31C and 32C and an 
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inverter 34C connected with each other and with the 
watch movement drive circuit 6C, as shown, which 
may have similar structure and arrangement as those of 
the foregoing drive circuit 6B. 
Ampli?er circuit 4C comprises two separate ampli? 

ers 41C and 42C, the outputs of which are connected to 
illuminatable or seconds ?ashing elements 52C and 530, 
respectively, mounted on digital display device 65C as 
before. Outputs of NAND-gates 31C and 32C are con 
nected to inputs of these ampli?ers 41C and 42C, re 
spectively. These ?ashing elements may preferably be 
green and red light dissipatable photo-diodes of their 
equivalent means. 
With such arrangement of the present embodiment, 

green light ?ashing can be performed when the battery 
voltage is at its regular level, while red light ?ashing 
can be executed after the battery voltage has dropped 
beyond a predetermined critical level. 

Before describing the ?fth embodiment shown in 
FIG. 8, the principle thereof is brie?y illustrated in 
FIG. 7 which is similar battery characteristics shown in 
FIG. 1. In FIG. 7, the full line curve A’ is similar to that 
denoted A in FIG. 1, denoting that a lightly loaded 
condition of a small mercury, silver or the like battery 
as most frequently used one for electronic watches. The 
dotted line B is that appearing under heavy loaded 
condition. 
As seen from FIG. 7, when the battery is loaded 

nearly at the end of its durable life, a more predominant 
voltage drop will be encountered by application of a 
heavier load than the case of a lighter load application. 
There would be thus such a possibility that a daily, 
weekly or monthly application of a heavier load in a 
sampling manner to a battery normally operating with a 
lighter load, reliance may be placed upon the aforemen 
tioned rather more predominantly appearing voltage 
drop for detecting a nearly consumed condition of the 
battery. The next following embodiment utilizes such 
load sampling principle for the desired purpose. 

In FIG. 8, 6D represents schematically an electronic 
watch drive circuit comprising an oscillator circuit 61 
having a known quartz oscillator. The use of this kind of 
the high precision timebase can equally be applied to 
any of the foregoing embodiments. The circuit 6D fur 
ther constituents 62; 63a; 63b; 63c; 63d; 63e; 63f; 63g; 
64a; 64b; 64c; 64d; 64a’; 64b’; 64c’; 64d’ and 65D con 
nected with each other as shown. 
Numeral 62 represents the frequency divider as be 

fore, which is of a multistage type, processing the out 
puts from the oscillator circuit 61 into seconds pulse 
series, as commonly known per se. From an intermedi 
ate stage of the multistage frequency divider, a lead 106 
extends so as to deliver therefrom a more frequent l/n 
second period pulse series when assuming that n is a 
positive integer. 
The output from frequency divider 62 is supplied 

successively to conventional time computers 63a; 63b; 
63c; 63d; 63c, thence simultaneously to time computers 
63g, and 63f, all the said computers being preferably 
respective conventional ring counters. In this respect, 
numerical representations: “1/5"; “1/12”; “1/60"; 
"1/12"; “I/Z"; "1/31” and "1/7” represent respective 
frequency-divided ratios. From junction point 107 posi 
tioned between both blocks 63a and 63b, an output lead 
108 extends for delivery of S-seconds period pulse se 
ries. It will be seen from the foregoing that from the 
block 63b, 1 minute period pulses series is delivered to 
next following block 63c from which 1 hour period 
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pulse series is delivered. In the similar manner, 24~hour 
period pulse series is delivered from junction point 109 
positioned between the blocks 63c and 63f and through 
an output lead 120. 
The ratio “1/31” corresponds naturally to the odd 

month. For even month, the ratio is modi?ed accord 
ingly and manually by supply of a shift pulse by conven 
tional means coupled with the time-setting stem of the 
watch, although not speci?cally shown on account of 
its very popularly. 

Binary contents of the ring counters 63c; 63d; 63f and 
63g are conveyed to conventional decorders 64a; 64b; 
64c and 64d, respectively, the outputs therefrom are 
conveyed through respective drivers of the conven 
tional structure to digital illuminatable display elements 
on the digital time display device 65D, as convention 
ally. As seen from FIG. 8, the device 65D displays, as 
an example, "SUNDAY”, 25th day of a month, and 12 
hours 15 minutes. 
The aforesaid l-second period pulse series, shown at 

a in FIG. 6, will be conveyed from junction point 109 
through output lead 110 extending therefrom via a ter 
minal a and further junction 111 to inverter 9b and 
simultaneously to one input of NAND-gate 32D in 
cluded in the selector 3D. 
The aforesaid 5-second period pulse series, shown at 

b in FIG. 6, will be conveyed from junction point 107 
through lead 108 including terminal b to inverter 9a, the 
output thereof being connected to a S-input terminal of 
a toggle type ?ip-?op 8a. 
The aforementioned 24-hour period pulse series, 

shown at c in FIG. 6, will be transmitted from junction 
109 through output lead 120, including terminal c, to 
another T-input terminal of the same ?ip-?op 8a. 
The aforementioned l/n-second period pulse series, 

including terminal d, n being 2 as an example, will be 
conveyed through lead 106 to an input of NAND-gate 
31D included in the selector 3D. Q-output terminal of 
flip-?op 8a, the output signal being shown at e in FIG. 
6, is connected through inverter 9c and a junction point 
119 to T-input terminal of a further ?ip-?op 8b. The 
output of inverter 9b is connected to S-input terminal of 
the same ?ip-?op 8b. Q-output terminal of the latter, the 
output signal being illustrated at f in FIG. 6, is con 
nected through a further inverter 9d to S-input terminal 
of RS-?ip-flop 8c. 

Detector 2D comprises, as before, ?xed resistor 23 
and variable resistor 22, the input side of the latter being 
connected with said junction 119. The input side of 
inverter 21D is connected to a point positioned between 
the resistors 22 and 23 as before. The output of the 
inverter 21D is connected through a further inverter 9e 
to R-input terminal of the flip-flop 80. Q-output termi 
nal of ?ip-?op 8c is connected to another input of 
NAND-gate 31D. In the similar way, Q-output terminal 
of ?ip-?op 8c is connected to another input of NAND 
gate 32D. 
The positive pole of the voltage source 1, FIG. 8, is 

connected through a diode 25 to positive terminal of the 
inverter 21D as hinted at VDD, while the negative 
terminal thereof is earthed as hinted at VSS. Across this 
inverter 21D, a capacitor 24 is connected. The output of 
NAND-gates 31D and 32D are connected to inputs of 
NOR-gate 32C, the output of the latter is connected to 
a driver 35D, preferably an amplifier, the structure of 
which is similar to that denoted 35 in the foregoing. The 
output of the driver 35D is connected to illuminatable 
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display element 5D which is similar to that denoted 5 in 
the foregoing. 
The operation of the ?fth or last embodiment shown 

in FIG. 8 is as follows. 
As seen especially from at e in FIG. 6, the ?ip-?op 8a 

produces a sampling signal extending for 2.5 sec once 
per day. By application of this sampling signal, the 
inverter 90 will act as a conducting switch so that the 
VDD-terminal of the voltage source 1 is connected to 
the series-connected resistors 22; 23, through the latter, 
thus, current flows. Since, in this case, the practical 
resistance values of these elements 22, 23 have designed 
and adjusted to substantially lower levels than those 
which were set in the foregoing embodiments where no 
such sampling job is performed, the flow current is 
stronger than before. For this purpose, certain prepara 
tory experiments are executed beforehand, so as to set 
the passing current positioned on the curve B in FIG. 7, 
as nearly as possible. 
The resistance value at 22 in FIG. 8 has been so ad 

justed that the voltage appearing in this case at the 
intermediate junction 112 positioned between the resis 
tors 22 and 22 is slightly higher than the threshold volt 
age of the inverter 21D. At the substantial operating 
period of the battery 1, FIG. 8, signals are implied at the 
both inlets S and R of RS-?ip-?op 8c and the output 6 
becomes binary 1, since the signal pulse implied at the 
R-input has a longer period than that appearing the 
other input S, thereby seconds pulse series being sup 
plied to the element 5D for ?ashing the latter as an 
discriminating visual symbol to show the electronic 
watch operates in its regular operating mode with the 
battery I kept at its regular voltage level along the 
effective voltage level as shown by the ?at portion of 
the voltage curve A’ shown in FIG. 7. 
On the other hand, when the battery 1 is about to be 

consumed up, the voltage delivered through junction 
112 becomes insufficient to reverse the state of the in 
verter 21D and thus, input signal will appear only at 
S-input terminal of the flip-?op 8c, thereby its output Q 
representing binary 1. Therefore, the quicker frequency 
l/n-second period pulse series will be applied to the 
element 5D. In this way, the element 5D ?ashes at this 
rather quicker frequency for the display of the about 
consumed condition of the battery 1 as shown at 100' on 
the dotted line curve B, in advance of the occurrence of 
the point 100 appearing on the full line curve A‘ in FIG. 
7 by a certain advance period At which may be 10 days 
as an example. 
The provision of the condenser 24 is for the purpose 

of keeping the established operating voltage level at the 
inverter 21D than otherwise. In this way, the voltage 
VDD-VSS as applied to the inverter 21D can be main 
tained substantially at a predetermined constant level, if 
the battery voltage should drop for a short time period 
such as 5 seconds as an example. 
The provision of the toggle type ?ip-?op 8b is for the 

purpose of making the duration terms of the input signal 
at S-terrninal of RS-?ip-flop tie to be shorter than that of 
the input signal at R-terminal of the same ?ip-?op 8b. 
With the design and arrangement of the present last 

embodiment so far shown and described, such efficient 
and advance alarm means may be provided for the 
battery-driven electronic watch with least possible cur 
rent consumption for such alarm means which con 
sumes an appreciable power only for each sampling 
period. Naturally, the above-speci?ed sampling period 
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of 5 seconds per day may be modi?ed to any selected 
more economic value. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are as follows: 
1. In a battery driven electronic watch comprising a 

watch driver circuit, a battery for feeding current 
thereto, and a time-indicator operatively connected 
with said driver circuit, the improvement comprising a 
binary detector circuit connected to said battery for 
detecting when the source voltage falls below a prede 
termined level, a selector and drive circuit connected 
with the output of said detector, and an electrically 
illuminatable means connected with said selector and 
drive circuit, the brightness of said illuminatable means 
being modi?ed from its normal state when said source 
voltage drops below said predetermined level in re 
sponse to the binary logic output of said detector, said 
electrically illuminatable means being mounted on the 
front and normally visible surface of said watch. 

2. In a battery-driven electronic watch comprising a 
source battery, an electronic watch driver circuit fed 
current therefrom and a digital time display means com 
prising a plurality of electrically illuminatable elements 
driven by said circuit, the improvement comprising a 
detector for sensing an abrupt voltage drop at the said 
battery, and a selector for selecting either a ?rst signal 
series demonstrating the normal operating voltage kept 
at said battery or a second signal series of a different 
signal frequency from that of the first signal series and 
demonstrating a voltage-dropped condition of said bat 
tery, depending upon the state of said detector and 
derived from said driver circuit, at least one of said 
elements being supplied with either of said both signal 
series depending upon the state of said selector. 

3. Electronic watch as set forth in claim 2 further 
comprising a sampler coupled with said detector and 
said selector, for impressing for periodically established 
short time periods a higher current to said detector than 
that of the normal operating current derived from said 
battery. 

4. Electronic watch as set forth in claim 3, wherein 
said sampler comprises two series-connected toggle 
type flip-?ops and an RS-flip-?op arranged down 
stream thereof. 

5. The electronic watch as set forth in claim 1, 
wherein said electrically illuminatable means comprises 
an optical display element which is normally in its non 
illuminated state but is caused to illuminate when said 
source voltage drops below said predetermined level. 

6. The electronic watch as set forth in claim 5, further 
comprising a sampler coupled with said detector and 
said selector for impressing for periodically established 
short time periods a higher current to said detector than 
that of the normal operating current derived from said 
battery. 

7. In a battery driven electronic timepiece comprising a 
timepiece driver circuit, a battery for feeding current 
thereto, and a time-depending display means operatively 
connected with said driver circuit, the improvement com 
prising a binary detector circuit connected to said battery 
for detecting when the source voltage falls below a predeter 
mined level. a drive circuit connected with the output of 
said detector. an electronic sampler arranged between said 
timepiece driver circuit and said detector, said display 
means being connected with said driver circuit and a dis 
play operation of said means being modified from its nor 
mal state when said source voltage drops below said prede 
termined level in response to the binary logic output of said 
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detector. said means being mounted on the front and nor 
mally visible surface of said timepiece. 

8. In a battery driven electronic timepiece comprising a 
timepiece driver circuit, a battery for feeding current 
thereto, and a time-indicator operatively connected with 
said drive circuit, the improvement comprising a binary 
detector circuit connected to said battery for detecting 
when the source voltage falls below a predetermined level, 
a selector and drive circuit connected with the output of 
said detector, a sampler coupled with said timepiece driver 
circuit and said detector, a keeping means coupled with 
said sampling means, detector and selector for keeping the 
binary output of said detector, and an electro-optical alarm 
means connected with said selector and drive circuit, an 
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operational mode of said alarm means being modified 
from its normal state when said source voltage drops below 
said level in response to the binary logic output of said 
detector, said alarm means being mounted on the front 
and normally visible surface of said watch. 

9. The timepiece of claim 7, further comprising a divider 
adapted for dividing the source voltage into a part amount 
ing to a value slightly above the threshold value of an 
inverter included in said detector, and a remaining part. 

10. The timepiece of claim 8, further comprising a di 
vider adapted for dividing the source voltage into a part 
amounting to a value slightly above the threshold value of 
an inverter included in said detector, and a remaining part. 
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