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(57) ABSTRACT 

There is provided a battery voltage alarm apparatus Which 
announces the necessity of battery exchange When battery 
voltage falls beloW a predetermined level. The battery 
voltage alarm apparatus has a battery voltage detector, and 
a plurality of steps of detection levels for raising battery loW 
voltage alarm are set and alarm sounds generated at indi 
vidual levels are made to be different from each other. An 
alarm raised at a higher level is made to be an intermittent 
singing or a loW-volume singing in order to reduce poWer 
consumption. 
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BATTERY VOLTAGE ALARM APPARATUS 

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

BACKGROUND OF THE INVENTION 

The present invention relates to a battery voltage alarm 
apparatus for use in a paging receiver and the like. 

In a conventional radio paging system, subscribers are 
sorted into a plurality of groups, a plurality of receiving units 
are assigned with individual identi?cation numbers and 
paged by using the identi?cation numbers, and each signal 
unit drives, upon receipt of a paging signal, an announcing 
circuit to cause it to raise a ringing or other announcing 
means which informs the user of the occurrence of paging. 
In this system, it is preferable that paging be con?rmed 
without fail even when the user is staying at any place and 
in the paging receiver, detection of a decrease in voltage of 
a power supply battery and consequent exchange of the 
battery at good timing are of a very important procedure for 
the sake of maintaining receiving sensitivity. Accordingly, 
the battery voltage detecting function is so designed as to 
raise a battery low voltage alarm (hereinafter simply referred 
to as LVA) of continuous ringing or other announcing means 
so that the user may be urged to exchange the battery. The 
LVA is one of various kinds of alarms, including reception 
announcing means. 

However, the conventional LVA faces the following prob 
lems. 

(1) When power supply voltage is decreased so as to raise 
an alarm during a user’s sleep at night or during a long 
absence of the user, the alarm is noticed by the user and yet 
the LVA is continued until eventual complete exhaustion of 
the battery and consequent interruption of the alarm, with 
the result that the user cannot be informed of the timing for 
battery exchange. Taking the occurrence of a decreased 
voltage occurring during a user’s sleep at night, for instance, 
the alarm must be raised continuously for about 7 to 10 
hours before the user wakes, but it is almost impossible to 
continue the alarm for such a long time with a battery having 
a low or decreased voltage. 

(2) If the LVA is mistaken for a paging alarm and resetting 
is effected, then the LVA will never be raised again and the 
timing for battery change will be missed. 

The present invention intends to solve these problems. 

SUMMARY OF THE INVENTION 

An object of the present invention is to reduce power 
consumption during an alarm raised in the event of a 
decrease in battery voltage so as to permit a long-term 
activity of the alarm. 
A preferred embodiment of the invention is with the aim 

of informing the user of an LVA without fail by raising an 
alarm again at the termination of a predetermined interval of 
time even if the LVA is brought into resetting. 

According to the invention, to accomplish the above 
objects, a plurality of steps of LVA detection levels are set, 
and alarms are made to be different for individual detection 
levels. 

In the preferred embodiment of the invention, means is 
provided for raising an alarm again at the termination of the 
predetermined interval of time following resetting of the 
alarm. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing construction of a 
battery voltage alarm apparatus according to an embodiment 
of the invention; 

FIG. 2 is a How chart of LVA operation in the apparatus; 

FIGS. 3a—3g are timing chart of various signals used 
during the LVA operation in the apparatus; 

FIGS. 4a—4b are waveform diagram showing an embodi 
ment of LVA signal waveforms in the apparatus; 

FIG. 5 is a How chart of LVA resetting operation in the 
apparatus; and 

FIGS. 6a—6e are timing chart of various signals used 
during the LVA resetting in the apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram showing construction of a 
battery voltage alarm apparatus according to an embodiment 
of the invention. Referring to FIG. 1, there are seen a power 
supply battery 10 and a battery voltage detector 11 for LVA 
start. A timer 12, for detecting a continuous LVA waveform 
which begins with LVA start time, is comprised of D 
?ip-?ops 12a, 12b and 12c. There are also seen an LVA 
decision circuit 13 comprised of a latch circuit and operative 
to detect an LVA, a continuous LVA signal generator 14, an 
intermittent LVA signal generator 15, wherein the signals are 
either electrical signals or initiating signals, a selector 16 
for selecting an intermittent or continuous LVA signal, an 
ampli?er 17 and a loudspeaker 18 which process an LVA 
signal to raise an alarm, conditioning gates 20a and 20b for 
starting generation of continuous LVA and generation of 
intermittent LVA, respectively, an initial reset switch 19, an 
alarm pause (reset) switch 21, a counter 22 for measuring the 
lapse of a predetermined time following resetting, and a 
ringing controller for suppressing the LVA signal only 
during operation of the counter 22. The ringing controller 23 
includes D ?ip-?ops 23a, 23b and 23c and and an AND gate 
23d. Reference numerals 24 and 25 designate clock signal 
oscillators. 

Operation of the above embodiment will now be 
described with reference to FIGS. 2 to 6. 

In the above embodiment, the battery voltage alarm 
apparatus is ?rst initialized by means of the initial reset 
switch 19. The battery voltage detector 11 monitors voltage 
of the power supply battery 10 to produce an ON signal (LV 
signal) when it detects the value of voltage falling below a 
predetermined LVA threshold level (for example, 1.1 V). 
This behavior is shown in FIG. 3. More particularly, when 
voltage of the power supply battery 10 is above the LVA 
threshold level, the battery is in normal condition and this 
period corresponds to a non-LVA mode in which no LVA is 
generated as shown at voltage waveform g in FIG. 3. 
Subsequently, when the battery voltage is so consumed as to 
fall below the LVA threshold level as shown at voltage 
waveform a in FIG. 3, the battery voltage detector 11 
generates an LV signal during an interval of time as shown 
at voltage waveform b in FIG. 3 in which the battery voltage 
falls below the LVA threshold level. The procedure till then 
corresponds to step 31 in FIG. 2. When the LV signal is 
detected in step 31, the program proceeds to step 32. The LV 
signal thus detected by the battery voltage detector 11 is 
supplied to a D terminal of the D ?ip-?op 12a included in the 
timer 12. On the other hand, a detection clock 12d as shown 
at waveform c in FIG. 3 which is generated from the clock 
oscillator 24 is applied to the other terminal of the D ?ip-?op 
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12a, so that in the presence of a clock pulse of detection 
clock 12d during duration of the LV signal, the D ?ip-?op 
12d drives the LVA decision circuit 13 to determine that the 
timing is for generation of LVA. This behavior is shoWn at 
Waveforms c and d in FIG. 3. At the timing Which is ?rstly 
determined to be for generation of LVAby means of the LVA 
decision circuit 13, that is, at the timing indicated by P1 at 
Waveform c in FIG. 3, the output of the gate 20b is turned 
on as shoWn at Waveform f in FIG. 3 to drive the intermittent 
LVA signal generator 15, thus generating an intermittent 
LVA signal. At that time, the timer 12 starts counting clock 
pulses of detection clock 12d Within duration of the LV 
signal to monitor the duration time of loW voltage condition, 
Whereby if a timer count value To is smaller than a prede 
termined time TL, the LVA mode is sWitched to intermittent 
LVA but if eXceeds TL, the LVA mode is sWitched to 
continuous LVA. More speci?cally, as shoWn in FIG. 2, it is 
decided in step 32 Whether the timer count value To eXceeds 
TL and if To eXceeds TL, continuous LVA is selected as 
shoWn in step 33 but if To is smaller than TL, intermittent 
LVA is selected as shoWn in step 34. Timing for this 
procedure Will be described With reference to FIG. 3. It is 
noW assumed that the predetermined time TL is so set as to 
be equal to time for counting three clock pulses of detection 
clock 12d. Before timing point P1 on the detection clock 
12d, the poWer supply battery 10 sustains voltage in eXcess 
of the LVA threshold level and operation leading to delivery 
of LVA signal is not carried out. When the voltage of the 
poWer supply battery 10 falls beloW the LVA threshold level 
temporarily, the battery voltage detector 11 generates an LV 
signal during an interval of time in Which the voltage is 
beloW the threshold level and the gate 20b is opened at 
timing P1 that a clock pulse of detection clock 12d is 
counted during duration of the LV signal, causing the 
intermittent LVA signal generator 15 to supply an intermit 
tent LVA signal to the selector 16. On the other hand, since 
the duration of the LV signal is shorter than the predeter 
mined time TL, the gate 20a remains closed. This is true for 
timings P3 and P6. Accordingly, during the above operation, 
the selector 16 supplies the LVA intermittent signal to the 
ampli?er 17 and an ampli?ed intermittent LVA signal is 
processed by the loudspeaker 18 to raise an alarm A. This 
behavior is shoWn at g in FIG. 3. 
When voltage of the poWer supply battery 10 continues 

being beloW the LVA threshold level and three clock pulses 
of detection clock 12d are counted, that is, clock pulses at 
timings P8, P9 and P10 shoWn at Waveform c in FIG. 3 are 
counted, the predetermined time TL is counted over and the 
gate 20a is turned on as shoWn at Waveform e in FIG. 3. As 
a result, the continuous LVA signal generator 14 is driven to 
supply a continuous LVA signal to the selector 16 Which in 
turn supplies the continuous LVA signal to the loudspeaker 
18 through the ampli?er 17 to raise an alarm B of continuous 
sound. 

FIG. 4 illustrates at sections a and b examples of output 
Waveforms of intermittent and continuous LVA signals, 
respectively, Which have a fundamental ringing frequency of 
2.7 KHZ. In the intermittent LVA signal shoWn at a in FIG. 
4, a sound at 2.7 KHZ is raised, for eXample, for 150 
milliseconds and this ringing is repeated intermittently at 
intervals of one second and in the continuous LVA signal 
shoWn at b in FIG. 4, a sound at 2.7 KHZ is raised 
continuously. 

The alarms A and B may be modi?ed in various Ways to 
take sound forms other than the aforementioned intermittent 
and continuous sounds. Preferably, in a sound used as alarm 
A, poWer consumption is as small as possible, the sound 
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4 
volume is loW and the intermittent interval is large. On the 
other hand, a sound used as alarm B differs in volume, tone 
and ringing interval from the sound of alarm A so that the 
alarm B may be distinguishable from the alarm A. For the 
alarm B, poWer consumption is contrived to be minimiZed, 
thereby permitting the alarm sound to be raised for a long 
time. 

Ringing of the aforementioned alarms A and B can be 
stopped temporarily or can be brought into a pause by means 
of the alarm reset sWitch 21 (for eXample, a pushbutton 
sWitch) shoWn in FIG. 1. 

This behavior Will be described by referring to a How 
chart of FIG. 5 and a Waveform diagram of FIG. 6. 

In step 35 shoWn in FIG. 5, an LVA is generated to raise 
an alarm A or B. When under this condition the alarm reset 
sWitch 21 is turned on, resetting is so determined in step 36 
as to issue “YES” and in step 37 the LVA is stopped. 

Concurrently With turn-on of the alarm reset sWitch 21, 
the counter 22 is rated to drive the ringing controller 23. 
More speci?cally, the counter 22 starts counting clock pulses 
generated from the clock signal oscillator 25 to produce an 
output clock as shoWn at Waveform a in FIG. 6 Which in turn 
is supplied to the ringing controller 23. The D ?ip-?ops 23a, 
23b and 23c included in the ringing controller 23 respec 
tively deliver pulse Waveforms shoWn at b, c and d in FIG. 
6. Consequently, the AND gate 23 generates a pulse each 
time that 8 clock pulses of output clock of the counter 22 are 
counted over as shoWn at e in FIG. 6 and the thus generated 
pulse is supplied to the gates 20a and 20b to open the same. 
As a result, the alarm A or B selected by the selector 16 is 
raised at a predetermined interval of time. This behavior is 
shoWn at steps 38 and 39 in FIG. 5. In step 38, it is decided 
Whether count value T1 of the counter 22 equals a prede 
termined value TR, that is, 8 in the aforementioned eXample 
and if equality stands, the LVA is generated again in step 39. 
The counter 22 may be designed to circulate through 

values, for eXample, 0 to TR in order that the LVA can be 
generated again at an interval of TR. Accordingly, even When 
the LVA is reset by means of the alarm reset sWitch 21 to 
cause the alarm to pause, the generation of the LVA contin 
ues to repeat itself at a predetermined period to inform the 
user of the necessity for battery eXchange Without fail. 

In order to raise the alarm With loW poWer consumption, 
the alarm sound may be an intermittent ringing or a loW 
volume sound. In this case, the intermittent sound can have 
any kind of rhythms. 
The LVA has been described as being detected by detect 

ing the threshold level and the interval of time during Which 
voltage is beloW the threshold level but different tWo levels 
may be set as threshold levels and mutually different alarms 
may be raised at the respective levels. For eXample, a 
voltage level at point Q shoWn at a in FIG. 3 (corresponding 
to timing P10 for a clock pulse shoWn at c in FIG. 3) may 
be de?ned as a second LVA threshold level and a second 
alarm of, for eXample, continuous sound may be raised at 
this threshold level. 
The number of steps of LVA detection levels is not limited 

to tWo, but in general a plurality of levels may be used 
Wherein the alarm to be raised at a higher level may be 
generated With loW poWer consumption. 

According to the present embodiment of the invention, a 
plurality of steps of LVA detection level, for eXample, tWo 
steps A and B are used and in accordance With these levels, 
alarm Ais operated intermittently With loW poWer consump 
tion to produce an LVA of loW output volume and alarm B 
is continuously operated to produce an LVA of high volume, 
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so that When battery voltage decreases to the LVA level of 
alarm A, the alarm A of loW power consumption is ?rst 
generated to announce a decrease in voltage and subse 
quently When the battery voltage decreases to the loWer LVA 
level at the termination of a predetermined interval of time, 
the continuous or high-volume LVA is generated to urge the 
user to eXchange the battery. The alarms A and B are 
temporarily stoppable (resettable) but the timer is started by 
the resetting operation to generate again an LVA at another 
termination of the predetermined interval of time. Thus, a 
chance to exchange the battery Will never be missed to 
advantageously permit positive eXchange of battery and 
interruption of operation (communication) due to a decrease 
in battery voltage caused by continuing resetting effected by 
mistaking a paging sound for an alarm can advantageously 
be prevented. 

I claim: 
1. A battery voltage alarm apparatus comprising: 
means for determining When a battery voltage is beloW a 

predetermined voltage level and for generating a ?rst 
control signal anytime that said battery voltage is beloW 
said predetermined voltage level and a second control 
signal only When the battery voltage remains beloW 
said predetermined voltage level for a predetermined 
period of time; 

?rst alarm generation means, to be driven by the ?rst 
control signal, for generating a ?rst alarm; and 

second alarm generation means, to be driven by the 
second control signal, for generating a second alarm. 

2. Abattery voltage alarm apparatus according to claim 1, 
Wherein said ?rst alarm is an intermittent sound. 

3. Abattery voltage alarm apparatus according to claim 1, 
Wherein said ?rst alarm is a loW-volume sound. 

4. Abattery voltage alarm apparatus according to claim 1, 
further comprising: 

sWitch means for temporarily stopping said ?rst and 
second alarm generation means; and 

means, associated With said sWitch means, for counting a 
second interval of time upon activation of said sWitch 
means and for re-starting said ?rst and second alarm 
generation means after completion of said second inter 
val of time. 

5. Abattery voltage alarm apparatus according to claim 1, 
Wherein the means for generating the ?rst and second 
control signals includes timer means for timing said prede 
termined period of time, and said timer means is reset When 
said battery voltage is above said predetermined level. 

6. Abattery voltage alarm apparatus according to claim 1, 
Wherein said second alarm consumes a different amount of 
poWer than said ?rst alarm. 

7. A battery voltage alarm apparatus comprising: 
means for detecting battery voltage and for generating a 

?rst control signal When said battery voltage is beloW 
a predetermined level; 

means for measuring an interval of time during Which the 
battery voltage detected by said means for detecting 
remains beloW said predetermined level and for gen 
erating a second control signal only When said battery 
voltage remains beloW said predetermined level for a 
predetermined period of time; and 

means for generating a ?rst alarm in response to said ?rst 
control signal and generating a second alarm in 
response to said second control signal. 

8. Abattery voltage alarm apparatus according to claim 7, 
Wherein said ?rst alarm is an intermittent sound and said 
second alarm is a continuous sound. 
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6 
9. Abattery voltage alarm apparatus according to claim 7, 

further comprising: 
means for selectively stopping at least one of said ?rst and 

second alarms; and 
means for counting a second interval of time upon acti 

vation of said means for selectively stopping at least 
one of said ?rst and second alarms and for raising said 
at least one of said ?rst and second alarms again at the 
termination of said second interval of time. 

10. Abattery voltage alarm apparatus according to claim 
7, Wherein said means for measuring an interval of time 
during Which the battery voltage remains beloW said prede 
termined level includes timer means for timing said prede 
termined period of time, and said timer means is reset When 
said battery voltage is above said predetermined level. 

11. A battery voltage alarm apparatus according to claim 
7, Wherein said second alarm consumes a different amount 
of poWer than said ?rst alarm. 

12. A battery voltage alarm apparatus comprising: 
means for detecting a ?rst level of battery voltage; 
means for detecting a second level of battery voltage; 
means for generating a ?rst alarm When said ?rst level is 

detected; 
means for generating a second alarm When said second 

level is detected; 
means for selectively stopping at least one of said ?rst and 

second alarms; and 
means for counting an interval of time upon activation of 

said means for selectively stopping at least one of said 
?rst and second alarms and for restarting said ?rst and 
second alarms after completion of said interval of time. 

13. Abattery voltage alarm apparatus according to claim 
12, Wherein said ?rst and second alarms are of different 
alarm sounds. 

14. Abattery voltage alarm apparatus according to claim 
12, Wherein said ?rst alarm is an intermittent sound and said 
second alarm is a continuous sound. 

15. Abattery voltage alarm apparatus according to claim 
12, Wherein said second alarm consumes a different amount 
of poWer than said ?rst alarm. 

16. A battery voltage monitoring apparatus for a tele 
communications device, comprising: 
means for determining when a battery voltage is below a 
predetermined voltage level and for generating a ?rst 
control signal anytime that said battery voltage is 
below said predetermined voltage level and a second 
control signal only when the battery voltage remains 
below said predetermined voltage level for a predeter 
mined period of time,' 

?rst signal generation means, to be driven by the ?rst 
control signal, for generating and outputting a ?rst 
electrical signal indicating that said battery voltage is 
below said predetermined voltage level,‘ and 

second signal generation means, to be driven by the 
second control signal, for generating a second electri 
cal signal indicating that said battery voltage has 
remained below said predetermined voltage level for 
said predetermined period of time and outputting said 
second electrical signal to another circuit element of 
said battery voltage monitoring apparatus. 

17. A battery voltage monitoring apparatus according to 
claim 16, further comprising: 

switch means for selectively stopping at least one of said 
?rst and second signal generation means,' and 

means, associated with said switch means, for counting a 
second interval of time upon activation of said switch 
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means and for restarting said at least one of said ?rst 
and second signal generation means after completion 
of said second interval of time. 

18. A battery voltage monitoring apparatus according to 
claim 16, wherein said means for generating the ?rst and 
second control signals includes timer means for timing said 
predetermined period of time, and said timer means is reset 
when said battery voltage is above said predetermined level. 

19. A battery voltage monitoring apparatus according to 
claim 16, wherein said second signal generating means 
outputting said second electrical signal consumes a di?erent 
amount of power than said ?rst signal generating means 
outputting said ?rst electrical signal. 

20. A battery voltage monitoring apparatus for a tele 
communications device, comprising: 
means for determining when a battery voltage is below a 
predetermined voltage level and for generating a ?rst 
control signal anytime that said battery voltage is 
below said predetermined voltage level and a second 
control signal only when the battery voltage remains 
below said predetermined voltage level for a predeter 
mined period of time; 

?rst means, to be driven by the ?rst control signal, for 
generating and outputting a ?rst initiating signal to 
initiate a ?rst control procedure in said monitoring 
apparatus responsive to said battery voltage being 
below said predetermined voltage level,‘ and 

second means, to be driven by the second control signal, 
for generating a second initiating signal to initiate a 
second control procedure in said monitoring apparatus 
responsive to said battery voltage remaining below said 
predetermined voltage level for said predetermined 
period of time and outputting said second initiating 
signal to another circuit element of said battery voltage 
monitoring apparatus. 

21. A battery voltage monitoring apparatus according to 
claim 20, further comprising: 
means for selectively stopping at least one of said ?rst and 

second means," and 
means for counting a second interval of time upon acti 

vation of said means for selectively stopping said at 
least one of said ?rst and second means and for 
restarting said at least one of said ?rst and second 
means again at the termination of said second interval 
of time. 

22. A battery voltage monitoring apparatus according to 
claim 20, wherein the means for generating the ?rst and 
second control signals includes timer means for timing said 
predetermined period of time, and said timer means is reset 
when said battery voltage is above said predetermined level. 

23. A battery voltage monitoring apparatus according to 
claim 20, wherein said second means outputting said second 
initiating signal consumes a di?erent amount of power than 
said ?rst means outputting said ?rst initiating signal. 

24. A battery voltage monitoring apparatus for a tele 
communications device, comprising: 
means for determining when a battery voltage is below a 
predetermined voltage level and for generating a ?rst 
control signal anytime that said battery voltage is 
below said predetermined voltage level and a second 
control signal only when the battery voltage remains 
below said predetermined voltage level for a predeter 
mined period of time," 

alarm generation means, to be driven by the ?rst control 
signal, for generating an alarm,‘ and 

signal generation means, to be driven by the second 
control signal, for generating an electrical signal indi 

8 
cating that said battery voltage has remained below 
said predetermined voltage level for said predeter 
mined period of time and outputting said electrical 
signal to another circuit element of said battery voltage 

5 monitoring apparatus. 
25. A battery voltage monitoring apparatus according to 

claim 24, further comprising: 
switch means for selectively stopping at least one of said 

alarm generation means and signal generation means," 
10 and 

means, associated with said switch means, for counting a 
second interval of time upon activation of said switch 
means and for restarting said at least one of said alarm 

15 generation means and said signal generation means 
after completion of said second interval of time. 

26. A battery voltage monitoring apparatus according to 
claim 24, wherein the means for generating the ?rst and 
second control signals includes timer means for timing said 
predetermined period of time, and said timer means is reset 
when said battery voltage is above said predetermined level. 

27. A battery voltage monitoring apparatus according to 
claim 24, wherein said signal generation means outputting 
said electrical signal consumes a di?erent amount of power 
than said alarm generating means outputting said alarm. 

28. A battery voltage monitoring apparatus for a tele 
communications device, comprising: 
means for determining when a battery voltage is below a 
predetermined voltage level and for generating a ?rst 
control signal anytime that said battery voltage is 
below said predetermined voltage level and a second 
control signal only when the battery voltage remains 
below said predetermined voltage level for a predeter 
mined period of time,' 

alarm generation means, to be driven by the ?rst control 
signal, for generating an alarm,‘ and 

means, to be driven by the second control signal, for 
generating an initiating signal to initiate a control 
procedure responsive to said battery voltage remaining 
below said predetermined voltage level for said prede 
termined period of time and outputting said initiating 
signal to another circuit element of said battery voltage 
monitoring apparatus. 

29. A battery voltage monitoring apparatus according to 
45 claim 28, further comprising: 

means for selectively stopping at least one of said alarm 
generation means and said initiating signal generation 
means,' and 

means for counting a second interval of time upon acti 
vation of said means for selectively stopping at least 
one of said alarm generation means and said initiating 
signal generation means and for restarting said at least 
one of said alarm generation means and said initiating 
signal generation means again at the termination of 
said second interval of time. 

30. A battery voltage monitoring apparatus according to 
claim 28, wherein the means for generating the ?rst and 
second control signals includes timer means for timing said 
predetermined period of time, and said timer means is reset 

60 when said battery voltage is above said predetermined level. 
31. A battery voltage monitoring apparatus according to 

claim 28, wherein said initiating signal generation means 
outputting said initiating signal consumes a di?erent amount 
of power than said alarm generation means generating said 

65 alarm. 
32. A battery voltage monitoring apparatus for a tele 

communications device, comprising: 

20 

35 

55 
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means for determining when a battery voltage is below a 
predetermined voltage level and for generating a ?rst 
control signal anytime that said battery voltage is 
below said predetermined voltage level and a second 
control signal only when the battery voltage remains 
below said predetermined voltage level for a predeter 
mined period of time; 

alarm generation means; to be driven by the ?rst control 
signal; for generating an alarm; 

means; to be driven by the second control signal; for 
generating an initiating signal to initiate a control 
procedure in said battery monitoring apparatus 
responsive to said battery voltage remaining below said 
predetermined voltage level for said predetermined 
period of time; and 

a control means; responsive to said initiating signal; for 
performing said control procedure. 

33. A battery voltage monitoring apparatus according to 
claim 32; further comprising: 
means for selectively stopping at least one of said alarm 

generation means and said initiating signal generation 
means; and 

means for counting a second interval of time upon acti 
vation of said means for selectively stopping at least 
one of said alarm generation means and said initiating 
signal generation means and for restarting said at least 
one of said alarm generation means and said initiating 
signal generation means again at the termination of 
said second interval of time. 

34. A battery voltage monitoring apparatus according to 
claim 32; wherein the means for generating the ?rst and 
second control signals includes timer means for timing said 
predetermined period of time; and said timer means is reset 
when said battery voltage is above said predetermined level. 

35. A battery voltage monitoring apparatus according to 
claim 32; wherein said initiating signal generations means 
outputting said initiating signal consumes a di?erent amount 
of power than said alarm generation means generating said 
alarm. 

36. A battery voltage monitoring apparatus for a tele 
communications device; comprising: 

10 

25 

35 

10 
means for determining when a battery voltage is below a 
predetermined voltage level and for generating a ?rst 
control signal anytime that said battery voltage is 
below said predetermined voltage level and a second 
control signal only when the battery voltage remains 
below said predetermined voltage level for a predeter 
mined period of time; 

?rst means; to be driven by the ?rst control signal; for 
generating a ?rst initiating signal to initiate a ?rst 
control procedure in said battery monitoring apparatus 
responsive to said battery voltage being below said 
predetermined voltage level; 

second means; to be driven by the second control signal; 
for generating a second initiating signal to initiate a 
second control procedure in said battery monitoring 
apparatus responsive to said battery voltage remaining 
below said predetermined voltage level for said prede 
termined period of time; and 

a control means; responsive to said second initiating 
signal; for performing said second control procedure. 

37. A battery voltage monitoring apparatus according to 
claim 36; further comprising: 
means for selectively stopping at least one of said ?rst and 

second means; and 

means for counting a second interval of time upon acti 
vation of said means for selectively stopping said at 
least one of said ?rst and second means and for 
restarting said at least one of said ?rst and second 
means again at the termination of said second interval 
of time. 

38. A battery voltage monitoring apparatus according to 
claim 36, wherein the means for generating the ?rst and 
second control signals includes timer means for timing said 
predetermined period of time; and said timer means is reset 
when said battery voltage is above said predetermined level. 

39. A battery voltage monitoring apparatus according to 
claim 36; wherein said second means outputting said second 
initiating signal consumes a di?erent amount of power than 
said ?rst means outputting said ?rst initiating signal. 


