ALARM REPORTI NG APPARATUS BACKGROUND OF THE | NVENTI ON 5@?@?6@% %Fi eld
of the Invention This invention relates to an alarmreporti @ﬁ@paratus
used for an alarmsystemutilizing a telephone |ine and, nore particularly,
to an alarmreporting apparatus capable of nonitoring disconnection of a 10
t el ephone line. 2. Description of the Related Art Various al a¢gg.Sysins
for centrally nonitoring buildings, condamjmniwuns, etc., by installing an
alarmreporting apparatus in each building, connecting this 15 al arm
reporting apparatus to a nDnltorlng center at a renDte pl ace and nonitoring
the buildings at a nonitoring ¢4 AR THNG 3 practical
application. Various sensors such as burglar sensors, disaster sensors,
etc., are connected to the alarmreporting apparatus in such an 20

al arm system and when any of these sensors detects abnormality, an alarm
report is made to thBADKGROUND rOF CBIE ENVENTIO¥h the tel ephone [ine. Wien
the tel ephpne line ig di sgo&r&g%fqg Ol SRR gason or other in this alarm
system the al arm report does not Teach the 2 noni toring center even

t he sensor detects abnorn%ﬁ%%)ﬂnve“tlon relates to an alarm reporting

apparatus used for an alarm system utilizing a telephone

line and, more particularly, to an alarm reporting
apparatus capable of monitoring disconnection of a
10 telephone line.
2. Description of the Related Art

Various alarm systems for centrally monitoring
buildings, condominiums, etc., by installing an alarm
reporting apparatus in each building, connecting this

15 alarm reporting apparatus to & monitoring center at a
remote place and monitoring the buildings at a monitoring
center have been put intc practical application. Various
Sensors such as burglér sensors, disaster sensors, etc.,
are connaected to the alarm reporting apparatus in such an

20 alarm system, and when any of these sensors detects
abnormality, an alarm report is made to the monitoring
center through the telephone line. When the telephone
line is disconnected for some reason or other in this
alarm system, the alarm report does not reach the

25 monitoring center even the sensor detects abnormality,
and the alarm system does not function.

Therefore, a signal is periodically transmitted
from the alarm reporting apparatus to the monitoring
center, at a time interval of one to two hours, for

30 example, and the monitoring center monitors the
periodical transmission of this signal. If this signal
is not periodically received, the monitoring center
judges that the telephone line is disconnected, and
guards are sent to the corresponding building to confirm

35 safety and to take necessary measures in accordance with
the situation.

At the alarm reporting apparatus end, on the



and the al arm system does not function. Therefore, a signal is periodically
transmtted fromthe alarmreporting apparatus to the nonitoring center, at
atime interval of one to two hours, for 30 exanpl e, and the nonitoring
center nmonitors the periodical transm ssion of this signal. If this signal
s not periodically received, the nnnitoring center judges that the

tel ephone line is disconnected, and guard3 are sent to the correspondi ng
buil ding to confirm 35 safety and to take necessary neasures in
accordance with e situation. At the_alarmreporti.n ar.at us _en on the
ot her “hand. SUe Mt PoeREeEr 6LgR Ther Lar Sphane g e nE oA S e
at the tine of tiamonissined 6t the pémeodf chtransmiesiatesdr ithed above. |f
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j udges that disconnection exists in the teleghone |ine, and alerts stand-by

personnel, by sotiifiTFh Buinde, tiRgr the LPEPHFARPISIY iBPPArétBinect ed.

Bet ween t heé judges that disconnection exists in the telephone line,
and alerts stand-by personnel, by sounding a buzzer, that
the telephone line is disconnected. Between the
transmissions of the periodical signal, the telephone
line is open and the detection of disconnection by the

10 line current cannot be made. Therefore, a voltage
between the lines is monitored while the line is open,
and the telephone line is judged as being disconnected if
the voltage is not detected.

However, detection of the line voltage is

15 conducted by connecting a high resistance between the
telephone lines to cause a very small current to flow and
detecting this very small current. In other words, since
the detection of disconnection by monitoring the line
voltage is effected by detecting a smaller current in

20 comparison with the monitor for the line current, it is
easily susceptible to the influence of noise and is
likely to invite an erroneous judgement. In contrast,
since the monitor for disconnection using the line
current uses a greater current value and is less affected

25 by noise, disconnection can be detected more reliably.

It may be therefore conceivable to shorten the
transmission interval of the periodical signal and to
increase the number of times of monitoring by the line
current. In this case, however, another problem develops

30 in that the operating cost of the system increases
because the number of times of transmission increases.

SUMMARY OF THE INVENTION
In an alarm reporting apparatus for reporting the
occurrence of an abnormality to a destination through a

35 telephone line, the present invention is directed to

detecting disconnection of a telephone line at low cost

without inviting an erroneous judgement.



transm ssions of the periodical signal, the tel ephone line is open and the
detection of disconnection by the 10 | ine current cannot be nade.
Therefore, a voltage between the lines is nonitored while the line is open,
and the tel ephone Iine is judged as being disconnected if the voltage is
not detected. However, detection of the lipe voltage is 15 conduct ed by
connecting a high reS|stance bet ween t he™ telephone lines to cause a very
small current to flow and detecting this very snmall current. In other
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monitor using the line voltage, the telephone line is
closed and a line current is monitored. When any

10 abnormality is detected during the monitoring of this
line circuit, the apparatus judges that the telephone
line is disconnected, and outputs a disconnection signal.

To accomplish such an object, the alarm reporting

apparatus comprises line voltage monitor means for

15 monitoring a line voltage when a telephone line is open,
and detecting an abnormality of the line veoltage; line
current monitor means for monitoring a line current when
the telephone line is closed, and detecting an
abnormality of the line current; line closing means for

20 effecting the closing operation of a D.C. circuit of the
telephone line; and disconnection judgement means
connected to the line voltage monitor means, the line
current monitor means and the line closing means.

When the line voltage monitor means detects an

25 abnormality, the disconnection judgement means causes the
line closing means to close the D.C. circuit of the
telephone line, and when the line current monitor means
subsequently detects an abnormality when the line is
closed, the judgement means judges that a disconnection

30 has occurred in the telephone line, and outputs a
disconnection signal. When no abnormal input is given by
the line current monitor means while the line is closed,
the judgement means judges that no disconnection exists
in the telephone line.

35 According to this construction, when a disconnection
occurs while the telephone line is open, the line voltage
drops and the line voltage monitor means detects an



because the nunber of tinmes of transm ssion increases. SUWARY OF THE

| NVENTION I n an alarmreporting apparatus for reporting the occurrence of
an abnormality to a destination through a 35 t el ephone |ine, the present
invention is directed to detecting disconnection of a telephone line at | ow
cost without inviting an erroneous judgenegt. -3- The present invention
was conpleted in order to acconplish the objéect described above. In an
alarmreporting apparatus for reporting the occurrence of an abnormality to
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voltage monitor means detects an abnormal voltage due to
the noise although disconnection does not occur, the line
current flows when the telephone line is subsequently
closed, and the line current monitor means detects this

10 line current. When this line current is detected, the
disconnection judgement means judges that no
disconnection has occurred. Therefore, the disconnection
signal is not outputted, and an erroneous operation due
to the noise can be prevented.

15 Monitoring by the line current is effected only when
disconnection is judged as occurring by the monitor of
the line voltage. Therefore, the number of times of
closing of the line can be reduced, and an increase in
the operation cost of the alarm system can be prevented.

20 In the present invention, it is also possible to
accumulate the very small current in a capacitor and to
monitor the discharge current of the capacitor instead of
detecting the very small current due to the line voltage
50 as to monitoxr the line voltage. In this case, the

25 influences of the noise on the discharge current become
smaller, so that the line voltage can be monitored under
the state where the influences of the noise are small.
Therefore, the occurrence of the erroneous operation due
to the noise can be reduced, and the number of times of

30 closing the line for monitoring the line current can be
further reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
The above object and features of the present
invention will be more apparent from the following

35 description of the preferred embodiments with reference
to the accompanying drawings, wherein:

Fig. 1 shows a structural example of an alarm system



To acconplish such an object, the alarmreporting apparatus conprises |ine
vol tage nonitor neans for 15 nonitoring a line voltage when a tel ephone
line is open, and detecting an abnormality of the Iine voltage; |ine
current nonitor means for nonitoring a |ine current when the tel ephone |ine
I's closed, and detecting an abnormality of %he line current; line closing
nmeans for 20 effecting the closing operation of a D.C. circuit of the

t el ephone |ine; and di sconnection judgenent means connected to the line

vol tage moni tor av@t?xclf & 'ail%"rmc% éﬂgnéégéréﬁ?@%@%é BeekkRe closing

means. \VWen the |1ne voltage nDnlto ects an 25 abnormality,
t he dlsconnectloh”Y%%©§ﬁbﬂ§ ﬁ@@ﬁéeéauses the line closing neans to cl ose
the D.C. circuit of tiwgyte ggheneiktoer andgnhensidieidd e ewamgne Bnitor
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j udgenent neans ud es that n% di sconnection exists in the tel ephone |ine.

35 Acco H E4-s c¢onstruction, when a di sconnection
Flg 4 is a circuit diagram showing a line current

monitor circuit used for the alarm reporting apparatus
10 shown in Fig. 2;
Fig. 5 is a flowchart showing a processing operation
of a CPU shown in Fig. 2; and
Fig. 6 is a circuit diagram showing a modified
example of the line voltage monitor circuit shown in
15 Fig. 3.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of the present invention will
be explained with reference to the accompanying drawings.
Fig. 1 is a block diagram showing the construction

20 of an alarm system to which an alarm reporting apparatus
is applied.
In Fig. 1, reference numerals 3, 3 ... denote

buildings in which the alarm reporting apparatus 4 is
installed and which is the object of monitoring. The

25 alarm reporting apparatus 4 installed in each building 3
is connected to a central monitor 2 of a monitoring
center 3 at a remote place through a telephone line 5 and
a switchboard 8. Reference numeral 10 denotes a stand-by
station in which guards stand by. The stand-by

30 station 10 is connected to the central monitor 2 of the
central monitor center 1 through the telephone line 5 and
the exchange 8.

Various sensors 6, 6, ... such as burglar alarms,

disaster alarms, etc., disposed at predetermined

35 positions of the building under supervision are connected
to the alarm reporting apparatus 4. Further,

telephones 7 and facsimiles 9 are connected to the



occurs while the telephone line is open, the line voltage drops and the

| ine voltage nonitor neans detects an -4- abnormality. Next, when the
line current does not flow although the tel ephone Iine is closed, the line
current nonitor nmeans detects an abnormality. In consequence, the

di sconnecti on judgenent neans outputs the 5 di sconnection signal. On
the other hand, when the line voltage nonitbr-neans detects an abnor mal

vol tage due to the noise although di sconnection does not occur, the |ine

current flows when. the telephone S ubs guent cl osed, and the line
current nonitor HeARR\YE o€ %‘rfﬁgk tg g E’ﬁr’?%‘?\:?rt”\ﬁ‘l&?ptaﬁia§uﬁ e
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out putted, and an erroneous operation d{e to the noise can be prevented 15
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nunber of times 5qsplays the occurrence of the alarm to the personnel
inside the monitoring center 1. The monitoring center 1
reports the alarm to the stand-by station 10 in
accordance with its kind and sends the guards to the

10 building in which the alarm is detected.

The alarm reporting apparatus 4 transmits a
predetermined signal to the central menitor 2
periodically (every hour, for example). The central
monitor 2 monitors reception of this signal and when the

15 periodical transmission is interrupted, it judges that
disconnection occurs in the telephone line 5 and sends
the guards to the building.

The guards sent to the monitor building confirm
safety and take necessary measures in accordance with the

20 given situation.

Fig. 2 shows the construction of the alarm reporting
apparatus 4.

In the alarm reporting apparatus 4 of this
embodiment, a disconnection judgement circuit 21 is

25 inserted between the alarm monitor circuit 12 and the
telephone line 5 so as to detect disconnection of the
telephone line on the side of the alarm reporting
apparatus 4. Various sensors 6, 6, ... and facsimiles 9
are connected to the alarm monitor circuit 12.

30 The alarm monitor circuit 12 normally connects the
telephone line 5 to the telephones 7 and to the
facsimiles 9. When any of the sensors 6, 6 detects
abnormality and outputs the signal, the telephone line is
closed by circuit closing means 13 and the alarm signal

35 is sent to the central monitor 2. To detect the
disconnection of the telephone line 5, the alarm monitor

circuit 12 periodically closes the telephone line and



closing of the line can be reduced, and an increase in the operation cost
of the alarm system can be prevented. 20 In the present invention
it is also possible to accunmul ate the very snmall current in a capacitor and
to nmonitor the discharge current of the capacitor instead of detecting the
very small current due to the line voltage so as to nonitor the |ine
voltage. In this case, the 25 i nfl uericds “of the noise on the di schar ge
current becone snaller, so that the |ine voltage can be nonitored under the

state where the influepces of the noise, ar, l.l.. . Therefore, the
occurrence of tﬁgagﬁgég%oaspﬁﬁéﬁgiﬁﬁﬁ?e ué %%%gﬁéongpgecgggr%% reduced, and
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current can be fuikhglatRouseO: o BRI He JESGR BELOMeOF thbwHRAW NS ahite, above
obj ect and featyres of t pr esent |nventlgp Wi || Pﬁﬁanre apparent fromthe
t
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t he acconpanyi ng dr afhagdisadrenes tniorijpdgbrendws iacgit u2l uial dis@gede of an
alarm system g5 a5 to detect the disconnection of the telephone line 5
on the side of the alarm reporting apparatus. Input
terminals L1 and L2 of the disconnection judgement
circuit 21 are connected to the telephone line 5 and its

10 output terminals L1’ and L2’ are connected to the alarm
monitor circuit 12. One of the input terminals L1 is
connected to one of the output terminals L1’ by the line
current monitor circuit 24, and the other input
terminal L2 is directly connected to the other output

15 terminal L2'. A line voltage monitor circuit 23 is
inserted between the input terminals L1 and L2. The
output signal of the line current monitor circuit 24 and
that of the line voltage monitor circuit 23 are inputted
to a CPU ({Central Processing Unit) 22.

20 An alarm circuit 25, comprised a buzzer or a
flashing lamp, is connected to the CPU 22. The CPU 22 is
connected to the line closing circuit 13 inside the alarm
monitor circuit 12, outputs a command signal for closing
the line, and detects the line closing state.

25 Fig. 3 shows the construction of the line voltage
monitor circuit 23.

The voltage between the input terminals L1l and L2 is
rectified by a full wave rectifier D1 and is divided by
resistors R1 and R2. The voltage of the power source V1

30 is divided by resistors R3 and R4. Both of these divided
voltages are inputted to a comparator CPl, and a
transistor Tr is ON/OFF controlled by the output of the
comparator CPl. A photo-diode PD1 of a photo-coupler PC1
is connected between the transistor Tr and the power

35 source V1. A photo-transistor PT1 of the photo-
coupler PCl is connected to the CPU 22.

Here, when the line voltage is a steady value, the



-5- to which an alarmreporting apparatus of the present invention is
applied; Fig. 2 is acircuit diagramshow ng an exanple of the alarm
reporting apparatus of the present invention; 5 Fig. 3is a
circuit diagramshowing a line voltage nonitor circuit used for the alarm
reporting apparatus shown in Fig. 2; Fig. 4 is a circuit diagramshow ng a
line current nonitor circuit used for the“a?d?nlreporting apparatus 10
shown in Fig. 2; Fig. 5is a flowhart showi ng a processing operation of a
CPU shown in Fi gy, &, @0¢ Ehd- c§m§§r§c8£r&5ﬂt tb@ﬂdcﬁr%rsa'ﬂ %Q%W')”gné 9@9' fied
exanmpl e of the l1ne voltage nonitor cirtcuit shown In 1'g. 3.
DESCRI PTI ON OF THEETPRETERRED EVBORF MENTH Pr ef B1er&f o&fbo@PnEnE 5ot £ hews
gr esent inventi athadddgh ltmeepgbabn@doa\étﬁfor %&L emee ﬁll@tbheraﬁﬁéz?ﬁ’QQBYi’?g
rawings. Fig. LJs.a 0 I agr am show ng t.he nstr.uct i of an
al arm system to ¥ iﬁlcul!fnla%rcli g#gr'm ?%p%??{‘] 3 app i Ets S s,llélﬁpf"lggﬁég? ndEPRS 1,
ref erence Auner dihe Putput ofdethet eomparator CPl becomes H (high) and the

transistor Tr is turned ON, so that the current flows
through the photo-diode PD1l and the photo-transistor PT1
is turned ON.
Fig. 4 shows the construction of the line current
10 monitor circuit 24.
A photo-diode PD2 of a photo~coupler PC2 is
connected between the input terminal Ll and the output

terminal L1’. The output of a photo-transistor PT2 is
connected to the CPU 22. Here, when the current flows
15 through the telephone line 5, the photo-transistor PT2 is

turned ON, and when the current does not flow, the photo-
transistor PT2 is turned OFF.
The operation of the CPU 22 of the disconnection
judgement circuit 21 will be explained with reference to
20 the flowchart of Fig. 5. By the way, this disconnection
judgement circuit 21 is disposed for detecting the
disconnection of the telephone line 5 on the side of the
alarm reporting apparatus 3, as already described. The
processing for detecting the disconnection of the
25 telephone line 5 on the central monitor sensor (1) side
is executed by the alarm moniteor circuit 12 in the same
way as in the prior art systems.
First, whether or not the telephone line 5 is open
is judged at the step S1 in Fig. 5. This judgement
30 checks the state of the line closing circuit 13 inside
the alarm monitor circuit 12. When the result proves NO
(closed), the flow proceeds to the step S4 and when it is
YES (open), the flow proceeds to the step S2.
The line voltage is monitored at the step S2. Here,
35 the state of the photo-transistor PT1 of the line voltage
monitor circuit 23 is checked. Since the telephone
line 5 is open under the state of the step S2, the state



buil dings in which the alarmreporting apparatus 4 is installed and which
Is the object of nonitoring. The 25 al armreporting apparatus 4
installed in each building 3 is connected to a central nonitor 2 of a
nonitoring center 3 at a renote place through a tel ephone line 5 and a

swi tchboard 8. Reference nuneral 10 denotes a stand-by station in which
guards stand by. The stand-by 30 station10 is connected to the central
nonitor 2 of the central nonitor center 1 through the tel ephone line 5 and
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transistor is turned ON, the state is judged as abnormal
and the flow proceeds to the step S53.
There is the case where the state is judged as
abnormal due to the influences of noise, although no
10 disconnection exists in practice. Therefore, the flow
proceeds to the operation for confirming the
disconnection of the step S3 et seq.
At the step S3, the CPU 22 outputs the signal to
the line closing circuit 13 of the alarm monitor
15 circuit 12 and the telephone line is closed inside the
alarm monitor circuit 12. Incidentally, when the line is
closed, a predetermined signal is transmitted from the
alarm reporting apparatus 3 to the monitoring center 1,
whenever necessary.
20 At the step $4, the line current is monitored.
Here, the state of the photo-transistor PT2 of the line
current monitor circuit 24 is checked. Since the
telephone line 5 is closed under the state of the
step 54, the state can be judged as normal if the line
25 current exceeds a predetermined value and as abnormal if
it is lower than the predetermined value. In other
words, the state is judged as normal when the photo-
transistor PT2 is turned ON, and the flow returns to the
step S1. If this transistoxr PT2 is turned OFF, the state
30 is judged as abnormal and the flow proceeds to the
step 85. Since monitoring of this line current is
effected by using a greater current than the monitor of
the line voltage, erroneous judgement caused by noise
does not occur.
35 At the step S5, the reporting circuit 25 outputs the
alarm, and the disconnection judgement operation is

completed. As the alarm output, sounding the buzzer or



5 Upon receiving this alarmreport, the central nonitor 2 displays the
occurrence of the alarmto the personnel inside the nonitoring center 1.
The nonitoring center 1 reports the alarmto the stand-by station 10 in
accordance with its kind and sends the guards to the 10 building in
which the alarmis detected. The alarn1repqrt|ng apparatus 4 transmts a
predeterm ned signal to the central nonitor 2 periodically (every hour, for
exanple). The central nonitor 2 nonitors reception of this signal and when

the 15 peri odg cadhidANHE q%&nesnlgself%eewpt&@d dﬁe JH1398S ARt ing
di sconnection occurs in th hone |.ine 5 sends the gyards to t he
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necessary measureslephaccdrid@née with the 20 given situation. Fig. 2

shows the constructigﬂ50f ﬁﬁggnghargbggpoahégdlscgﬁgggfﬁirg ylgthg cal arm

reporting Egoparatus ection ement circuit
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the alarn}reporté&%@equently judged by monitoring the line current.
Therefore, even when any erroneocus judgement occurs
during the monitor of the line voltage due to the noise,

10 the disconnection of the telephone line can be always
judged correctly. Since the monitoring of the line
current is carried out only when the line is open and
when an abnormality of the line voltage is detected, the
number of times of closing the telephone line can be

15 reduced, and an increase in the cost of the system
operation can be prevented.

In the embodiment described above, the disconnection
judgement circuit 21 is constituted separately from the
alarm monitor circuit 12, but the disconnection judgement

20 circuit 21 can be assembled into the alarm monitor
circuit 12.

Next, a modified example of the line voltage monitor
circuit 24 will be explained with reference to Fig. 6.

In Fig. 6, symbol Cl represents a capacitor for

25 building up a very small current flowing due to the line
voltage. A full wave rectifier D3 for rectifying the
line voltage D3, a constant voltage circuit CCl, a photo-
transistor PT3 of a photo-coupler PC3 and a diode D4 are
connected, as a charging circuit, to this capacitor C1.

30 By the way, the constant voltage circuit CCl comprises a
transistor TR1, a zener diode 2Dl and resistors R5, R6
and R7. Further, a discharge resistor R8, a photo-
transistor PT4 of a photo-coupler PC4 and a photo-
diode PD5 of a photo-coupler PC5 are connected, as a

35 discharging circuit, to the capacitor Cl. The photo-
diode PD3 of the photo-coupler PC3 in the charging
circuit and the photo-diode PD4 of the photo-coupler PC4



apparatus 4. Various sensors 6, 6, ... and facsimles 9 are connected to
the alarmnonitor circuit 12. 30 The alarmnonitor circuit 12
normal Iy connects the tel ephone linme 5 to the tel ephones 7 and to the
facsimles 9. Wien any of the sensors 6, 6 detects abnormality and outputs
the signal, the tel ephone line is closed bﬁ circuit closing nmeans 13 and
the al arm signal 35 is sent to the centrdl “nonitor 2. To detect the

di sconnection of the tel ephone Iine 5, the alarmnonitor circuit 12

peri odically cl 08es HkehePhong LLPfu Mlithre d1beddsRUSY Larfa0r 6RO M ned
signal to the central nonitor "2. "Since the construction”an tﬁe operation
of this alarm mdth o & PeEgAetermared welteRifbWPY 7 CRETEPL, SigBaHef ™ ed

expl anation willtme gpu tked. 5 _ The di sconnection judgenent circuit
the oide of the al ar RPEREPEI oL SRRATAL IR Ihidh "0 AYASPE"Ea BRGED of t he
di sconnect Bon j udiferdme veltage P4 moenzbnndet ehoto-thedeePBphomethe ne 5
and its charging circuit is turned ON and then the photo-
transistor PT3 is turned ON. During this ON period, the
capacitor Cl is charged by the very small current due to
the line voltage through the resistor R7. ©Next, when the
10 photo~diode PD4 in the discharging circuit is turned ON,
the photo-transistor PT4 is then turned ON, and the
capacitor €1 is discharged through the discharge
resistor R8. This discharge current turns ON the photo-
diode PD5 of the output photo-coupler PC5 and turns ON
15 the photo~transistor PT5.

The CPU 22 judges that no disconnection exists in
the telephone line 5 when a turn-ON of the photo-
transistor PT5 is detected at the time of discharging
(when the photo-transistor PT4 is turned ON). When the

20 telephone line 5 is disconnected, on the other hand, the
line voltage does not exist any more. Therefore, even
when the photo-diode PD3 in the charging circuit is
turned ON, the capacitor Cl is not charged, so that the
output photo-transistor PT5 is turned OFF during

25 discharge. The CPU 22 judges that the possibility of the
occurrence of disconnection exists in the telephone
line 5 when it detects turn-OFF of the output photo-
transistor PT5 at the time of discharge. The flow
proceeds to the processing of the step S3 et seq. in

30 Fig. 5, and confirmation by the line current is made.

Even when the noise occurs, the influences of noise
is smaller than that of the discharge current of the
capacitor Cl building up the very small current.
Therefore, the possibility of the erroneous judgement of

35 the line voltage due to the noise becomes smaller, and
the number of times of closing the line for monitoring

the line current can be further reduced.



10 output termnals L1' and L2' are connected to the alarm nonitor
circuit 12. One of the input termnals L1 is connected to one of the output
terminals L1' by the line current nonitor circuit 24, and the other input
terminal L2 is directly connected to the other output 15 termnal L2'.

A line voltage nonitor circuit 23 is inserted between the input termnals
L1 and L2. The output signal of the line~chfrent monitor circuit 24 and
that of the Iine voltage nonitor circuit 23 are inputted to a CPU (Centra

Processing Unit) 22. X i Gui C [ uzzer or
a flashing lanp, is gg%ﬁeg?%dc?%F{gkéﬁégfﬁgﬁe %%éEEé§F329?§éc%§#E§E%;j to the
line closing ci Fo&se 284 Agi¢R frRIuElY RRPCRSE eprebettaberhragutine

command signal fok glhiasi BYot ey |diterawith AElghet Set Bendbdced| Ddqeiate. 25
Fig. 3 shows th% conshruction of the Iine vol%agg noni t or circu%t 23. The
vol t age between Th&FAplt CREF ri Th SHCAUGIFYLS 5 S PeREFFTRREY & Ul wave

rectifier Bl andudgedevkdell dyngmws sty $RThendiRe. vFheayelneetaf the
power source Vlc%@cuit'§6déﬁﬁc%¥gt@hﬂéﬁﬂd@HQr%ugéiﬁQQtS@f n&atdn ofy thiese

di vided voltages_are . inputted to a conpar.at or. ~and a_ transistor “Tr is
ON/ OFF Controlléaeb}lFﬁeCEEE?ﬁﬁ it circuit 24 is monitored, and
when the CPU 22 judges that the occurrence frequency is

high, the CPU 22 executes the control so that the

10 charging/discharging interval of the capacitor Cl of the
line voltage monitor circuit 26 becomes longer. The
occurrence frequency in this case is calculated by, for
example, counting the number of times of the occurrence
of such phenomena and when the counts exceeds five times

15 within one hour, for example, the charging/discharging
interval of the capacitor Cl is again set from 30 ms
to 1 second.

According to the present invention, the

disconnection of the telephone line can be always

20 monitored in the alarm reporting apparatus for reporting
the occurrence of the alarm to the destination, and the
operation can be carried out at a low cost without

inviting the erroneous judgement.



conparator CP1. A photo-diode PD1 of a photo-coupler PCl is connected
between the transistor Tr and the power 35 source V1. A

phot o- t r ansi StthasFSTaetaﬁsﬁelaequhgﬁo- coupler PCl is connected to the CPU 22.
Here, when the [i a steady val ue, the Whe
conparator CP1 b %mw \m and the transistor TfTHE SiEedASBEEN
Therefore, no cu ows tnrough the phéfo=di ode] PD1 &ffLABED
photo-transistor PT1 is turned OFF. In contrast when tThe TThe vortatge
drops, 5 t he out put of the conparator Qecorres H (high) and t he
transistor Tr is turned ON, so that the gU'I"T‘eTTt flows through the

phot o-di ode PD1 and tlhe pAdt 818FANEERYBE LT BRER A Fed OONrePPgtingshisews t he
construction of dd&ﬂﬂéﬁ@ecu&'rsntagﬁoma t&f acwx%wetce%médphoto di ode

PD2 of a photo- aoa#l PC2 iﬁ connecte t the i n ut termnal L1 and
the output ter il Pt IoPhEREREGY 2 ofe lt”fné‘rp? ofieﬁ?‘étﬁggc%’i’\nect ed

to the CPU522.  Hdrermaiényt heosprisimgf | ows
line voltage monitor means for monitoring

a line voltage when said telephone line is open, and
detecting an abnormality of the line voltage;
line current monitor means for monitoring
10 a line current when said telephone line is closed, and
detecting an abnormality of the line current;
line closing means for closing a D.C.
current of said telephone line; and
disconnection judgement means, operatively
15 connected to said line voltage monitor means, said line
current monitor means and said line closing means, for
causing said line closing means to close said D.C.
circuit of said telephone line when said line voltage
monitor means detects an abnormality, judging that a
20 disconnection exists in said telephone line when said
line current monitor means subsequently detects
abnormality under the line closure state, and outputting
a disconnection signal.
2. An alarm reporting apparatus according to
25 claim 1, wherein said line voltage monitor means
includes:
a capacitor charged by a line current when
said telephone line is open;
means for repeatedly charging and
30 discharging said capacitor in a predetermined cycle; and
means for outputting an alarm signal when
a discharge current is not detected at the time of

discharge.
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15 t hrough the tel ephone line 5, the photo-transistor PT2 is turned ON,
and when the current does not flow, the photo- transistor PT2 is turned
OFF. The operation of the CPU 22 of the disconnection judgenent circuit 21

will be explained with reference to 20 the flowmhart of Fig. 5. By the
way, this disconnection judgenent circuit 21 is disposed for detecting the
di sconnection of the tel ephone Iine 5 on the side of Egéﬁlng
apparatus 3, as already described. The prok%ssing f 33

di sconnection of the 25 tel ephone Iine 5 on the Ppnir gnsor

(1) side is executed by the al 'tdy 'g iS L2uk the samne may as in
the prior art systenms. First, one line 5 is open
is judged at the step Sl in FlgLAQM E@?%Rbﬂggeﬂ§9§R§PU§ checks the state
of the line closing circuit 13 armnonitor circuit 12. \Wen
the result proves NO (closed), the flow proceeds to the step S4 and when it

S TES (obem, e THOANASESAs ackihenteRn s Tneolinyoliane i

nonitored at the_ step S2 he state of 0t 6-t ransi st or
PT1 of the I|nea%6¥Ta@ﬁ??ﬁﬁﬁQQNaRﬂaﬂ@GNﬁ 2§ F3rehedkewr %%?Rﬁgﬁhe t el ephone

line 5 is open anfleredhe RidRjetnetft e Skep 3w EbBerStaleline voltage
monitor circuit 23 monitors a voltage between telephone
lines when the telephone lines 5 are open. Because the
voltage is monitored by a very small current, there is
thereby the possibility of erroneous detection of
abnormality due to noise. Therefore, when an abnormality
is detected, line closing means 13 closes the telephone
lines and a line current monitor circuit 24 monitors a
line current. Because this line current is monitored by
& relatively large current, the possibility of erroneous
judgement due to noise is small. When any abnormality is
detected during monitoring by this line current, the
telephone line is judged as being disconnected, and
reporting means 25 outputs a disconnection.signal. Since
the number of times of line closure does not become great
in the present invention, the increase in the cost of a
system can be restricted.

This Sheet Has Been Replaced
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9- can be judged as normal if the circuit voltage exceeds a predeterm ned
val ue, and as abnormal if it is |ower than the predeterm ned value. In

ot her words, the state is judged as normal if the photo-transistor PTl is
turned 5 OFF, and the flowreturns to the step S1. |If this transistor
is turned ON, the state is judged as abnornmal and the fl ow proceeds to the
step S3. There is the case where the stz%z is judged as abnormal due to the
i nfluences of noise, although no 10 §connection exists in practice.
Therefore, the flow proceeds to the operation for confirmng the

di sconnection of the step S3 et seq. At the step S3, the CPU 22 outputs the
signal to the line closing circuit 13 of the alarmnonitor 15 circuit 12
and the tel ephone Iine is closed inside the alarmnonitor circuit 12.

I ncidentally, when the line is closed, a predeterm ned signal is
transmtted fromthe aIarn1repoFrir ppFratus 3 to the nmonitoring center

1, whenever necessary. %;f.
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20 At the step S4, the line current is nonitored. Here, the state
of the photo-transistor PT2 of the line current nonitor circuit 24 is
checked. Since the telephone Iine 5 is closed under the state of the step
S4, the state can be judged as normal if the line 25 current exceeds a
predeterm ned value and as abnormal if it is |lower than the predeterm ned
value. In other words, the state is jud@eg as nornmal when the photo-
transistor PT2 is turned ON, and the fleﬁg}eturns to the step S1. If this
transistor PT2 is turned OFF, the state 30 i s judged as abnornmal and the
fl ow proceeds to the step S5. Since nonitoring of this line current is
effected by using a greater current than the nonitor of the line voltage,
erroneous judgenent caused by noi se does not occdr. At the step
S5, the reporting circuit 25 outputs the alarm ai|th& di sconnection

judgenent operation is conpleted. As the al ar qprouthft-—soundi ng t he buzzer
or flashing the lanp is effected, and the dl af br eporting apparatus (3)
side can determ ne the disconnection of the
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tel ephone line 5. As expl ained above, when the possibility of the 5

di sconnection is judged as existing by nonitoring the line voltage, the

exi stence of the disconnection is subsequently judged by nonitoring the
line current. Therefore, even when any erroneous judgenent occurs during
the nonitor of the line voltage due to the noise, 10 t he di sconnection
of the tel ephone |ine can be al ways judgag'correctly. Since the nonitoring
of the line current is carried out only en the line is open and when an
abnormality of the line voltage is detected, the nunber of tinmes of closing
t he tel ephone |ine can be 15 reduced, and an increase in the cost of the
system operation can be prevented. In the enbodi nent descri bed above, the
di sconnection judgenent circuit 21 is constituted separately fromthe al arm
nmonitor circuit 12, but the disconnection judgenent 20 circuit 21 can be
assenbled into the alarmnonitor circuit 12. Next, a nodified exanple of
the line voltage nonitor circuit 2 i B | ained with reference to
Fig. 6. In Fig. 6, synmbol Cl repres nt& 4gﬁa itor for 25 bui l ding up a
very small current flowing due to the |iné

TO Ll TO L2 3
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voltage. A full wave rectifier D3 for rectifying the line voltage D3, a
constant voltage circuit CCl, a photo- transistor PT3 of a photo-coupler
PC3 and a diode D4 are connected, as a charging circuit, to this capacitor
a. 30 By the way, the constant voltage circuit CC conprises a

transi stor TR1, a zener diode ZD1l and resistors R5, R6 and R7. Further, a
di schar ge reS|stor R8, a phot o- tranS|st PT4 of a photo-coupler PC4 and a
phot o- di ode PD5 of a photo-coupler /é%; connected, as a 35

di scharging circuit, to the capaC|tor . The photo- diode PD3 of the
phot o- coupl er PC3 in the charging CIrCUIt and the photo-di ode PD4 of the
phot o- coupl er PC4 in the discharging circuit are alternately turned ON
and OFF in a predetermined interval by a control signal fromthe CPU 22.
When the tel ephone line 5 is not disconnected and 5 the line voltage is
normal , the photo-diode PD3 in the charging circuit is turned ON and then
the photo- transistor PT3 is turned Durin his ON period, the
capacitor O is charged by the very E%;ﬂ %é;t due to

DETECTION OF
ABNORMAL VOLTAGE

CLOSING >3

OF LINE

DETECTION OF
ABNORMAL CURRENT

ALARM S0
OUTPUT




the Iine voltage through the resistor R7. Next, when the 10 phot o- di ode
PD4 in the discharging circuit is turned ON, the photo-transistor PT4 is
then turned ON, and the capacitor C is discharged through the discharge
resistor R8. This discharge current turns ON the photo- diode PD5 of the
out put phot o-coupler PC5 and turns ON 15 t he photo-transi stor PT5. The
CPU 22 judges that no disconnection exig{ssin the tel ephone line 5 when a
turn-ON of the photo- transistor PT5 is,dggected at the time of discharging
(when the photo-transistor PT4 is turned ON). Wen the 20 t el ephone
line 5 is disconnected, on the other hand, the line voltage does not exist
any nore. Therefore, even when the photo-diode PD3 in the charging circuit
is turned ON, the capacitor Cl is not charged, so that the output
photo-transi stor PT5 is turned OFF during 25 «di scharge. The CPU 22
judges that the possibility of the occurrence of ©di sconnection exists in
the tel ephone line 5 when it detects turn-OFF of =2he out put photo-
transistor PT5 at the tine of discharge. The fl owproceeds to the

processing of the step S3 et seq. in 30 Fig. 5, and confirmation by the
line current is made. Even when the noi se occuriilipe i nfl uences of noi se
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is smaller than that of the discharge current of the capﬁ@{ﬁ}bfﬁg bu@ldlng
up the very small current. Therefore, the p033|b|I|ty of "the erroné

j udgenent of 35 the line voltage due to t Iﬂgyy and
t he nunber of times of closing the line for H |§69§%Qnﬁfn current can
be further reduced. - 12 - Wien the condition of the tel ephone |ine

becones worse and noi se frequently appears on the tel ephone line, the |ine
cl osing operation m ght be conducted freguently. In such a case, the
frequency of the occurrence of the 5 j udgenent of abnormality by the

|l ine voltage nonitor circuit 26 and the suﬁsgﬁugnt !gggenent of normality
by the line current nonitor nd when the CPU 22
j udges that the occurrence fr2§3§§ﬁéﬁg§ﬁgiggnﬁbﬁg%éﬁgé22 execut es the
control so that the 10 cha of the capacitor C
of the line voltage nonitor circuit 26 becones Ionger The occurrence
[requency In INS GGa&da ohb3ULILEEARY 18R S¥IPLE SRS i 15 WA
alarm reporting apparatus is carried out without
erroneous judgement and at a low cost. A line voltage
monitor circuit 23 monitors a voltage between telephone
lines when the telephone lines 5 are open. Because the
voltage is monitored by a very small current, there is
thereby the possibility of erroneous detection of
abnormality due to noise. Therefore, when an abnormality
is detected, line closing means 13 closes the telephone
lines and 2 line current monitor circuit 24 monitors a
line current. Because this line current is monitored by
a relatively large current, the possibility of erroneous
judgement due to noise is small. When any abnormality is
detected during monitoring by this line current, the
telephone line is judged as being disconnected, and
reporting means 25 outputs a disconnection'signal. Since
the number of times of line closure does not become great
in the present invention, the increase in the cost of a
System can be restricted.
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of such henonena and when the counts exceeds five tines

hour , \Thyrpﬂggglng/dlscharglng interval of tlhgpiapacnéor C is
again $ ? nms to 1 second. According to the presertsdmmg-s)n t he
di scon# Dh%luu of—the Lelegnone TThe cam beatways—20 mThe
al ar m"frepd"rﬁXTr@F’éBEé‘rBéFﬁé f §rontiaprsiop Pﬁ{:f"’tfh‘é"vcfﬂ‘ﬂrs??éﬁce of th!e\ Q:arm to the

dest i# miu.. armd—the operation can be carriedout—at a Tow cost W t hout
|nV|,f’| ng the erroneous j udgenent . Substitute sheet - 25 June 1 999 - 13
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ém ent IQ caﬁ)se is 'lane curreRt 19 DSnitdrF by SN twgly?arge cugrer?t the possxb% roneous
fgemer?t dué to noise is small. When any abnormality is detected during monitoring of this line current, the
telephone line (5) is judged as being disconnected, and reporting means (25) outputs a disconnection signal.
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line closing neans for closing a D.C. circuit of said tel em‘ﬁg'??’}(ﬂﬁ r@,«,d
10 di sconnection judgenent neans, operatively connecte (S gg I i ne
vol tage nonitor means, said |ine current noni

cl osi ng means, the di sconnection judgenment rre§H£’sg§‘|%ﬁgsh§Fg % 8”?% e
said line closing neans to close said D.C. circuit of said tel ephone |ine
after said |line voltage nonitor neans,detects an abnormality, and to
subsequently actuate said line current nonitor means in order to judge if
the Iine is 15 di sconnected based on whether the line current nonitor means
detects an abnormality in the closed !lg& gnd to output a disconnection
signal if the line is judged to be d cted. 2. An al armreporting
apparat ug_accoy t L ' [ a&«?n

i ncl udes§ a cg‘ggélla?rgrl% ﬁjﬂﬁ e%}j}%r eff)ﬁ'ég)o g‘(rjteh%tdEe eef%{(%a %ng (%1}1 ine is
open; 20predetermigsin ﬁeitﬁfaume p@&iugﬁll ¥ elphonadingndpeh sdbitigy ngn Sdndrsdpaci t or
in a predeterm ned cycle; and neans for outputting an alarm signal when a
di schar geoBDRFBEL is not detected at the tinme of discharge.

5 line voltage monitor means for monitoring a line voltage of the telephone line, and

detecting an abnormality of the line voltage;
line current monitor means for monitoring a line current of the telephone line, and
detecting an abnormality of the line current;
line closing means for closing a D.C. circuit of said telephone line; and
10 disconnection judgement means, operatively connected to said line voltage monitor
means, said line current monitor means and said line closing means, the disconnection
judgement means being arranged to cause said line closing means to close said D.C. circuit
of said telephone line after said line voltage monitor means detects an abnormality, and to
subsequently actuate said line current monitor means in order to judge if the line is
15 disconnected based on whether the line current monitor means detects an abnormality in the
closed line and to output a disconnection signal if the line is judged to be disconnected.
2. An alarm reporting apparatus according to claim 1, wherein said line voltage monitor
means includes:
a capacitor charged by a line current when said telephone line is open;
20 means for repeatedly charging and discharging said capacitor in a predetermined cycle;
and
means for outputting an alarm signal when a discharge current is not detected at the

time of discharge.
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