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(54) BROADCASTING SYSTEM

(57) A broadcasting system (10) is provided with one
loop (1) designed to transmit a signal to a speaker (3)
and constituted by a plurality of signal lines (2), one or a
plurality of isolators (40) arranged between the signal
lines (2) constituting the loop (1), and a broadcast output
device (20) for outputting an output signal to the loop (1).
The broadcast output device (20) forms the output signal
outputted to the loop (1) by superimposing an input signal

and a direct-current voltage one on top of another. The
isolator (40) operates on the basis of the output signal,
detects shorting of the signal line (2) connected to the
isolator (40), connects the plurality of signal lines (2) con-
nected to the isolator (40) when there is no shorting, and
leaves the plurality of signal lines (2) connected to the
isolator (40) unconnected when shorting is detected.
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Description

[0001] The present invention relates to a broadcasting
system configured to transmit a signal to signal lines con-
nected to speakers.
[0002] In a known technique, when one or more of sig-
nal lines becomes abnormal in a broadcasting system,
a broadcasting signal is transmitted to other signal line(s)
having no abnormality in the broadcasting system.
[0003] Patent Document 1 describes an example of a
technique that isolates a signal line when the signal line
is broken or is short-circuited.
[0004] Patent Document 1: Japanese National Phase
Laid-Open Patent Publication No. 2014-509813
[0005] The technique described in Patent Document 1
uses a communication device such as a modem. This
hinders application of this technique to a conventional
broadcasting system.
[0006] It is an objective of the present invention to pro-
vide a broadcasting system that effectively isolates a
short-circuited portion when a signal line is short-
circuited.

(1) A broadcasting system according to one aspect
of the present invention is configured to transmit a
signal to speakers. The broadcasting system in-
cludes a single loop configured by multiple signal
lines, to which at least one of the speakers is con-
figured to be connected, one or more isolators ar-
ranged between the signal lines configuring the loop,
and a broadcast output device that transmits an out-
put signal to the loop. The broadcast output device
superimposes an input signal on a direct current volt-
age to generate the output signal, which is transmit-
ted to the loop. Each of the isolators is actuated
based on the output signal to detect a short circuit
of the signal lines connected to the isolator. When
the short circuit is not formed, the isolator connects
the signal lines connected to the isolator to each oth-
er. When the short circuit is formed, the isolator dis-
connects the signal lines connected to the isolator
from each other.
With this configuration, the isolator is actuated by
power of the output signal to detect a short circuit.
When a short circuit is formed, the signal lines con-
nected to the isolator are disconnected from each
other. This prevents continuous transmission of the
output signal to the short-circuited wires. Thus, when
the loop is short-circuited, the short-circuited portion
is effectively isolated.
(2) In the broadcasting system described above, the
broadcast output device includes a first terminal and
a second terminal that are connected to the signal
lines of the loop, a first switch arranged on an internal
signal line that connects the first terminal to the sec-
ond terminal in the broadcast output device, a sec-
ond switch arranged between the first switch and the
second terminal, a first short circuit detector that de-

tects a short circuit in a portion located toward the
first terminal from the first switch, and a second short
circuit detector that detects a short circuit in a portion
located toward the second terminal from the second
switch. The first switch disconnects the first terminal
from the second switch when the first short circuit
detector detects the short circuit, and connects the
first terminal to the second switch when the first short
circuit detector does not detect the short circuit. The
second switch disconnects the second terminal from
the first switch when the second short circuit detector
detects the short circuit, and connects the second
terminal to the first switch when the second short
circuit detector does not detect the short circuit. With
this configuration, when a short circuit is detected in
the signal lines connected to the broadcast output
device, transmission of the output signal to the short-
circuited portion is limited.
(3) In the broadcasting system described above,
each of the isolators includes a third terminal and a
fourth terminal, a separation switch arranged on an
internal signal line that connects the third terminal to
the fourth terminal, a third short circuit detector that
detects a short circuit in a portion located toward the
third terminal from the separation switch, and a fourth
short circuit detector that detects a short circuit in a
portion located toward the fourth terminal from the
separation switch. The separation switch discon-
nects the third terminal from the fourth terminal when
at least one of the third short circuit detector or the
fourth short circuit detector detects a short circuit,
and connects the third terminal to the fourth terminal
when none of the third short circuit detector and the
fourth short circuit detector detects a short circuit.
With this configuration, when the signal lines con-
nected to the isolator are short-circuited, transmis-
sion of the output signal to the short-circuited portion
is limited.
(4) In the broadcasting system described above, the
separation switch disconnects the third terminal from
the fourth terminal when the output signal does not
reach the isolator.
With this configuration, before activation of the
broadcasting system, the third terminal is discon-
nected from the fourth terminal. When the output sig-
nal is input to the isolator, the isolator is actuated.
This configuration hinders current from flowing to the
short-circuited portion when the broadcasting sys-
tem is activated.
(5) The broadcasting system described above fur-
ther includes a branch isolator connected between
the loop and a branch signal line branching from the
loop. The branch isolator includes a first loop termi-
nal and a second loop terminal that are connected
to the signal lines of the loop, a branch terminal con-
nected to the branch signal line, a first separation
switch arranged between the first loop terminal and
a branch portion of the branch signal line, a second
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separation switch arranged between the second
loop terminal and the branch portion of the branch
signal line, a fifth short circuit detector that detects
a short circuit in a portion located toward the first
loop terminal, and a sixth short circuit detector that
detects a short circuit in a portion located toward the
second loop terminal. The first separation switch dis-
connects the first loop terminal from the branch por-
tion of the branch signal line when the fifth short cir-
cuit detector detects the short circuit, and connects
the first loop terminal to the branch portion of the
branch signal line when the fifth short circuit detector
does not detect the short circuit. The second sepa-
ration switch disconnects the second loop terminal
from the branch portion of the branch signal line
when the sixth short circuit detector detects the short
circuit, and connects the second loop terminal to the
branch portion of the branch signal line when the
sixth short circuit detector does not detect the short
circuit. With this configuration, when a short circuit
is detected in the signal lines connected to the branch
isolator, transmission of the output signal to the
short-circuited portion is limited.
(6) In the broadcasting system described above, the
branch isolator includes a branch short circuit detec-
tor that detects a short circuit of the branch signal
line. When the branch short circuit detector detects
the short circuit, the first separation switch discon-
nects the first loop terminal from the branch portion
of the branch signal line, and the second separation
switch disconnects the second loop terminal from
the branch portion of the branch signal line. With this
configuration, when a short circuit is detected in the
branch signal line, the branch signal line is isolated
from the loop. Thus, transmission of the output signal
to the short-circuited portion is limited.
(7) In the broadcasting system described above, the
branch isolator includes a direct current blocking fil-
ter arranged on an internal branch signal line to block
a direct current component. The internal branch sig-
nal line connects the branch portion to the branch
terminal. With this configuration, direct current com-
ponents are blocked in the branch signal line. This
allows the branch signal line to be connected to a
speaker that does not include a capacitor for blocking
direct current components.
(8) In the broadcasting system described above, the
broadcast output device outputs a pilot alternating
current signal for detecting breakage of the branch
signal line. When the pilot alternating current signal
is received, the branch isolator detects breakage of
the branch signal line. With this configuration, erro-
neous detections are reduced when detecting break-
age of the branch signal line.
(9) In the broadcasting system described above, the
branch isolator further includes a power supply volt-
age generation circuit that generates a power supply
voltage based on an output signal that is output from

the broadcast output device through the signal lines.
When the power supply voltage is not generated, the
first separation switch disconnects the first loop ter-
minal from the branch portion of the branch signal
line. When the power supply voltage is not generat-
ed, the second separation switch disconnects the
second loop terminal from the branch portion of the
branch signal line.

[0007] In this configuration, the power supply voltage
is generated based on the output signal. This eliminates
the need for an external power supply. In addition, input
of the output signal to the branch isolator allows for de-
tection of a short circuit. Thus, when the broadcasting
system is activated, current is hindered from flowing to
the short-circuited portion.
[0008] The broadcasting system effectively isolates a
short-circuited portion.
[0009]

Fig. 1 is a schematic diagram showing a first embod-
iment of a broadcasting system.
Fig. 2 is a circuit diagram of a broadcast output de-
vice.
Fig. 3 is a chart showing operation of the broadcast
output device.
Fig. 4 is a circuit diagram of an isolator.
Fig. 5 is a chart showing operation of the isolator.
Fig. 6 is a schematic diagram showing operation of
the broadcasting system when activated.
Fig. 7 is a schematic diagram showing operation of
the broadcasting system when activated.
Fig. 8 is a schematic diagram showing operation of
the broadcasting system when activated.
Fig. 9 is a schematic diagram showing operation of
the broadcasting system when activated.
Fig. 10 is a schematic diagram of the broadcasting
system when a loop is short-circuited.
Fig. 11 is a flowchart of a breakage detection proc-
ess.
Fig. 12 is a schematic diagram of the broadcasting
system when the loop is broken.
Fig. 13 is a schematic diagram of the broadcasting
system showing a flow of an output signal when the
loop is broken.
Fig. 14 is a schematic diagram showing a second
embodiment of a broadcasting system.
Fig. 15 is a circuit diagram of a branch isolator.
Fig. 16 is a chart showing operation of the branch
isolator.
Fig. 17 is a schematic diagram showing operation of
the branch isolator when activated.
Fig. 18 is a schematic diagram showing operation of
the branch isolator when activated.

First Embodiment

[0010] A first embodiment of a broadcast output device

3 4 



EP 3 731 539 A1

4

5

10

15

20

25

30

35

40

45

50

55

and a broadcasting system will now be described with
reference to Figs. 1 to 13.
[0011] A broadcasting system 10 transmits a signal to
speakers 3 through signal lines 2. The broadcasting sys-
tem 10 is, for example, installed inside a building and
transmits audio information to the speakers 3 installed in
rooms. The audio information is not particularly limited.
The audio information includes, for example, communi-
cation information for notifying the public or particular
people, music sound information, disaster information,
and emergency evacuation information. The broadcast-
ing system 10 has a role in transmitting disaster informa-
tion and emergency evacuation information when a dis-
aster occurs. If the broadcasting system 10 has an ab-
normality and the broadcasting area is limited, the broad-
casting system 10 cannot play a sufficient role of emer-
gency notification. It is desirable that the broadcasting
system 10 be capable of limiting broadcast interference
caused by an abnormality. The technique is related to
limitation of broadcast interference. The broadcast inter-
ference refers to inability to transmit the audio information
to some or all of the speakers 3 when the broadcasting
system 10 has a partial abnormality. The broadcasting
system 10 of the present embodiment will now be de-
scribed.
[0012] The broadcasting system 10 includes at least
one broadcast output device 20 and multiple signal lines
2 connected to the broadcast output device 20. The signal
lines 2 and an internal signal line 21, which will be de-
scribed later, configure a single loop 1. The broadcasting
system 10 includes one or more isolators 40 connected
to the signal lines 2. The isolators 40 connect the two
signal lines 2, which are components of the loop 1.
[0013] The speakers 3 are connected to the signal lines
2 through direct current blocking filters 4. The direct cur-
rent blocking filters 4 are, for example, capacitors. The
signal lines 2 include two wires. More specifically, the
signal lines 2 include a first wire 2a and a second wire
2b. The first wire 2a has a higher potential than the sec-
ond wire 2b. The second wire 2b has a lower potential
than the first wire 2a. The first wire 2a and the second
wire 2b are insulated from ground.
[0014] The broadcast output device 20 transmits an
output signal to the loop 1 in two directions. The broad-
cast output device 20 includes a signal line (hereafter
referred to as "internal signal line 21") configuring a por-
tion of the loop 1. In the description hereafter, the portion
of the loop 1 excluding the internal signal line 21 of the
broadcast output device 20 is referred to as a loop body
1m. The broadcast output device 20 includes two termi-
nals (hereafter referred to as "first terminal 31" and "sec-
ond terminal 32") connected to the signal lines 2 of the
loop body 1m. The first terminal 31 and the second ter-
minal 32 are connected to the internal signal line 21 in
the broadcast output device 20.
[0015] Preferably, the broadcast output device 20 in-
cludes a power circuit 23, a ground fault detector 24, and
a controller 25. The power circuit 23 and the controller

25 may be configured to be external devices connected
from the outside of the broadcast output device 20. The
ground fault detector 24 may be omitted.
[0016] The power circuit 23 generates a direct current
voltage having a first potential and a direct current voltage
having a second potential that is lower than the first po-
tential based on an external power supply 5. The first
potential direct current voltage is input to a first wire 21a
of the internal signal line 21. The second potential direct
current voltage is input to a second wire 21b of the internal
signal line 21. The internal signal line 21 and the power
circuit 23 are connected through an alternating current
blocking filter 26, which cuts off alternating current com-
ponents. The alternating current blocking filter 26 blocks
alternating current components in the output signal (refer
to the following description) transmitted to the internal
signal line 21 from entering the power circuit 23 to limit
an abnormal operation of the power circuit 23.
[0017] The controller 25 controls a loop connection
switch 28 (refer to the following description) and an indi-
cator (not shown). When receiving various signals (first
to third abnormality notification signals, which will be de-
scribed later), the controller 25 transmits an indication
instruction signal to the indicator. The indicator is actu-
ated in a predetermined indication mode (e.g., illumina-
tion of multiple lamps) in accordance with the indication
instruction signal of the controller 25. A person controlling
the broadcasting system 10 acknowledges the abnor-
mality of the broadcasting system 10 from the indication
mode of the indicator.
[0018] The ground fault detector 24 detects a short cir-
cuit of the first wire 21a with ground and a short circuit
of the second wire 21b with ground. When at least one
of the short circuits is detected, the ground fault detector
24 transmits the first abnormality notification signal,
which indicates occurrence of a ground fault, to the con-
troller 25.
[0019] The broadcast output device 20 is connected
to an input device 6. The input device 6 inputs a prede-
termined input signal into the broadcast output device
20. The input signal includes an audio signal correspond-
ing to the above-described audio information and a me-
chanical signal such as a tone signal. An example of the
mechanical signal is a pilot alternating current signal,
which will be described later. The pilot alternating current
signal has a frequency outside an audible range or prox-
imate to the limits of the audible range. The pilot alter-
nating current signal includes, for example, a 40-kHz sig-
nal or a 20-kHz signal.
[0020] The input signal is input to the internal signal
line 21 through a noise cut filter 27. The input signal in-
cludes a first input signal transmitted to the first wire 21a
and a second input signal transmitted to the second wire
21b. For example, the first input signal includes alternat-
ing current components, and the second input signal
does not include alternating current components.
[0021] In the internal signal line 21, the input signal is
superimposed on direct current voltage. More specifical-
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ly, in the internal signal line 21, the first input signal is
superimposed on the first potential direct current voltage,
and the second input signal is superimposed on the sec-
ond potential direct current voltage, so that output signals
are generated. The output signals are transmitted in the
internal signal line 21 in two directions, namely, a first
direction D1 and a second direction D2 opposite to the
first direction D1. The output signal in the first direction
D1 is output from the first terminal 31. The output signal
in the second direction D2 is output from the second ter-
minal 32.
[0022] The broadcast output device 20 further includes
a first switch 33, a second switch 36, a first short circuit
detector 34, and a second short circuit detector 37. The
broadcast output device 20 further includes the loop con-
nection switch 28. The first switch 33, the second switch
36, and the loop connection switch 28 are arranged on
the internal signal line 21.
[0023] The loop connection switch 28 is arranged be-
tween the first terminal 31 and the second terminal 32 in
the internal signal line 21. The loop connection switch 28
is switched "on" to connect the first terminal 31 and the
second terminal 32 and is switched "off" to disconnect
the first terminal 31 from the second terminal 32 (state
that interrupts transmission of signal) in the internal signal
line 21. Switching the loop connection switch 28 on and
off closes and opens the loop 1. More specifically, the
loop connection switch 28 includes a switch 28a that con-
nects or disconnects the first wires 21a and 21a of the
internal signal line 21 and a switch 28b that connects or
disconnects the second wires 21b and 21b of the internal
signal line 21 (refer to Fig. 2).
[0024] A breakage detector 29 is arranged on the in-
ternal signal line 21 between the first terminal 31 and the
loop connection switch 28. The breakage detector 29 de-
tects whether the loop 1 is broken. The breakage detector
29 is actuated to detect breakage in the loop 1 in a pre-
determined step of a "breakage detection process" exe-
cuted by the controller 25 and described later. The term
"breakage" refers to a state in which at least one of the
first wire 2a and the second wire 2b of the signal lines 2
configuring the loop 1 is broken. In the description here-
after, such breakage is referred to as "the broken loop."
The breakage detector 29 detects a potential difference
between opposite ends of a resistor RD connected be-
tween the first wire 2a and the second wire 2b to deter-
mine whether the broken loop is present. When deter-
mining that the broken loop is present, the breakage de-
tector 29 transmits a signal indicating the broken loop
(hereafter referred to as "third abnormality notification
signal") to the controller 25.
[0025] As shown in Fig. 2, the first switch 33 and the
second switch 36 are arranged on the internal signal line
21. The second switch 36 is arranged between the first
switch 33 and the second terminal 32. That is, the first
switch 33 is located closer to the first terminal 31 than
the second switch 36. The second switch 36 is located
closer to the second terminal 32 than the first switch 33.

The first switch 33 and the second switch 36 are con-
nected by intermediate wires 22, which are components
of the internal signal line 21. The loop connection switch
28 and the breakage detector 29, which are described
above, are arranged between the first switch 33 and the
first terminal 31.
[0026] The first switch 33 connects the first terminal 31
to the second switch 36 or disconnects the first terminal
31 from the second switch 36 in the internal signal line
21. More specifically, the first switch 33 is switched "on"
to connect the intermediate wire 22 and the wire located
toward the first terminal 31 and switched "off" to discon-
nect the intermediate wire 22 from the wire located toward
the first terminal 31 in the first wire 21a of the internal
signal line 21. When the first short circuit detector 34
detects a short circuit, which will be described later, the
first switch 33 is switched "off." When the first short circuit
detector 34 does not detect a short circuit, which will be
described later, the first switch 33 is switched "on."
[0027] The first short circuit detector 34 detects wheth-
er a short circuit is formed in the signal lines 2 at the side
of the first switch 33 in the first direction D1. The term
"short circuit" refers to a state in which the first wire 2a
and the second wire 2b of the signal lines 2 are connect-
ed. The first short circuit detector 34 includes a first switch
controller 35 and a resistor RA connected to the first wire
21a in parallel to the first switch 33.
[0028] The first switch controller 35 determines wheth-
er the potential of the first wire 21a between the first
switch 33 and the first terminal 31 (potential at the first
terminal 31) is inside a specified range (for example,
range that is greater than or equal to second potential
(V) and less than or equal to predetermined potential X
that is lower than first potential). The specified range in-
dicates a potential range in which a short circuit is formed
in the signal lines 2. When the potential at the first terminal
31 is inside the specified range, the first switch controller
35 determines that the short circuit is formed. When the
detected potential is inside the specified range (i.e., short
circuit is formed), the first switch controller 35 switches
the first switch 33 off and transmits the second abnor-
mality notification signal to the controller 25. When the
detected potential is outside the specified range (i.e.,
short circuit is not formed), the first switch controller 35
switches the first switch 33 on.
[0029] The second switch 36 has a structure similar to
that of the first switch 33. More specifically, in the internal
signal line 21, the second switch 36 is switched "off" to
disconnect the second terminal 32 from the first switch
33 when the second short circuit detector 37, which will
be described later, detects a short circuit, and is switched
"on" to connect the second terminal 32 and the first switch
33 when the second short circuit detector 37 does not
detect a short circuit.
[0030] The second short circuit detector 37 detects
whether a short circuit is formed in the signal lines 2 at
the side of the second switch 36 in the second direction
D2. The second short circuit detector 37 includes a sec-
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ond switch controller 38 and a resistor RA connected to
the first wire 21a in parallel to the second switch 36.
[0031] The second switch controller 38 determines
whether the potential of the first wire 21a between the
second switch 36 and the second terminal 32 (potential
at the second terminal 32) is inside a specified range.
The specified range indicates a potential range in which
a short circuit is formed in the signal lines 2. When the
potential at the second terminal 32 is inside the specified
range, the second switch controller 38 determines that
the short circuit is formed. When the detected potential
is inside the specified range (i.e., short circuit is formed),
the second switch controller 38 switches the second
switch 36 off and transmits the second abnormality noti-
fication signal to the controller 25. When the detected
potential is outside the specified range (i.e., short circuit
is not formed), the second switch controller 38 switches
the second switch 36 on.
[0032] The operation of the broadcast output device
20 will now be described.
[0033] When the broadcast output device 20 is not sup-
plied with power from the external power supply 5, the
first switch 33 and the second switch 36 are switched off,
and the loop connection switch 28 is also switched off.
When the broadcast output device 20 is supplied with
power, the loop connection switch 28 is switched on. The
power circuit 23 inputs direct current voltage into the in-
ternal signal line 21. As a result, current flows to the re-
sistor RA that is connected in parallel to the first switch
33. When a short circuit is formed in the signal lines 2 at
a side of the first switch 33 toward the first terminal 31,
the potential at the first terminal 31 is decreased to be
inside the specified range. The first switch controller 35
causes the first switch 33 to remain off. When a short
circuit is not formed in the signal lines 2 at the side of the
first switch 33 toward the first terminal 31, the potential
at the first terminal 31 is outside the specified range, and
the first switch 33 is switched on. In this state, a direct
current voltage is transmitted from the first switch 33 to
the signal lines 2 in the first direction D1. When the input
signal is input to the broadcast output device 20, the out-
put signal is generated and output in the first direction D1.
[0034] The second switch 36 operates in the same
manner as the first switch 33. When a short circuit is not
formed in the signal lines 2 at a side toward the second
terminal 32, the potential at the second terminal 32 is
outside the specified range, and the second switch 36 is
switched on. The direct current voltage is transmitted
from the second switch 36 to the signal lines 2 in the
second direction D2. When the input signal is input to the
broadcast output device 20, the output signal is gener-
ated and output in the second direction D2.
[0035] Output modes of the broadcast output device
20 will now be described with reference to Fig. 3.

(a) When the potential at the side of the first switch
33 toward the first terminal 31 is not inside the spec-
ified range (i.e., short circuit is not formed) and the

potential at the side of the second switch 36 toward
the second terminal 32 is not inside the specified
range (i.e., short circuit is not formed), the output
signals are output in the first direction D1 and the
second direction D2, that is, two directions.
(b) When the potential at the side of the first switch
33 toward the first terminal 31 is not inside the spec-
ified range (i.e., short circuit is not formed) and the
potential at the side of the second switch 36 toward
the second terminal 32 is inside the specified range
(i.e., short circuit is formed), the output signal is out-
put in the first direction D1.
(c) When the potential at the side of the first switch
33 toward the first terminal 31 is inside the specified
range (i.e., short circuit is formed) and the potential
at the side of the second switch 36 toward the second
terminal 32 is not inside the specified range (i.e.,
short circuit is not formed), the output signal is output
in the second direction D2.
(d) When the potential at the side of the first switch
33 toward the first terminal 31 is inside the specified
range (i.e., short circuit is formed) and the potential
at the side of the second switch 36 toward the second
terminal 32 is inside the specified range (i.e., short
circuit is formed), the output signals are not output
in any of the first direction D1 and the second direc-
tion D2.

[0036] The isolator 40 will now be described with ref-
erence to Fig. 4. As described above, the isolator 40 con-
nects the two signal lines 2, which configure the loop 1.
The isolator 40 includes two terminals (hereafter referred
to as "third terminal 42" and "fourth terminal 43") con-
nected to the signal lines 2. The isolator 40 includes a
signal line (hereafter referred to as "internal signal line
41") that connects the third terminal 42 and the fourth
terminal 43 in the isolator 40. The internal signal line 41
includes a first wire 41a and a second wire 41b.
[0037] The isolator 40 includes a separation switch 44,
a third short circuit detector 45, and a fourth short circuit
detector 47. Preferably, the isolator 40 includes a power
supply voltage generation circuit 49 that generates a
power supply voltage.
[0038] The separation switch 44 is arranged on the first
wire 41a of the internal signal line 41. The separation
switch 44 is switched "on" to connect the third terminal
42 and the fourth terminal 43 and is switched "off" to
disconnect the third terminal 42 from the fourth terminal
43 in the internal signal line 41. The separation switch
44 is switched "off" when at least one of the third short
circuit detector 45 or the fourth short circuit detector 47
detects a short circuit. The separation switch 44 is
switched "on" when none of the third short circuit detector
45 and the fourth short circuit detector 47 detects a short
circuit (refer to Fig. 5).
[0039] The third short circuit detector 45 detects wheth-
er a short circuit is formed in a portion located toward the
third terminal 42 from the separation switch 44. The third

9 10 



EP 3 731 539 A1

7

5

10

15

20

25

30

35

40

45

50

55

short circuit detector 45 includes a third switch controller
46 and a resistor RB connected to the first wire 41a in
parallel to the separation switch 44. The third switch con-
troller 46 determines whether the potential of the first wire
41a between the separation switch 44 and the third ter-
minal 42 (potential at the third terminal 42) is inside a
specified range. The specified range indicates a potential
range in which a short circuit is formed in the signal lines
2. When the potential at the side of the separation switch
44 toward the third terminal 42 is inside the specified
range, the third switch controller 46 determines that the
short circuit is formed.
[0040] The fourth short circuit detector 47 detects
whether a short circuit is formed in a portion located to-
ward the fourth terminal 43 from the separation switch
44. The fourth short circuit detector 47 has the same con-
figuration as the third short circuit detector 45 except the
following points. The fourth short circuit detector 47 in-
cludes a fourth switch controller 48 and the resistor RB
connected to the first wire 41 a in parallel to the separation
switch 44. The resistor RB is shared by the third short
circuit detector 45 and the fourth short circuit detector
47. When the potential at the side of the separation switch
44 toward the fourth terminal 43 is inside the specified
range, the fourth switch controller 48 determines that the
short circuit is formed.
[0041] The power supply voltage generation circuit 49
generates a power supply voltage based on an output
signal transmitted through the signal lines 2. The power
supply voltage generated by the power supply voltage
generation circuit 49 is supplied to the third short circuit
detector 45 and the fourth short circuit detector 47 in the
isolator 40. The power supply voltage generation circuit
49 includes two input portions 49a and 49b. The input
portion 49a, which is one of the two input portions, is
connected to the first wire 41 a between the separation
switch 44 and the third terminal 42. The input portion 49b,
which is the other input portion, is connected to the first
wire 41 a between the separation switch 44 and the fourth
terminal 43. As described above, when the power supply
voltage generation circuit 49 includes the two input por-
tions 49a and 49b, the power supply voltage is generated
regardless of a direction in which the output signal is
transmitted.
[0042] Operations of the separation switch 44 of the
isolator 40 will now be described with reference to Fig. 5.
[0043] In Fig. 5, (a) to (d) show operations when the
output signal is transmitted to the isolator 40 in at least
one of the two directions. In these cases, the power sup-
ply voltage is generated, so that the separation switch
44 operates.
[0044] In Fig. 5, (e) shows operation when the output
signal is not transmitted to the isolator 40 in any of the
two directions. In this case, the power supply voltage is
not generated, so that the switch does not operate and
the separation switch 44 remains off.

(a) When the potential at the side of the separation

switch 44 toward the third terminal 42 is not inside
the specified range (i.e., short circuit is not formed)
and the potential at the side of the separation switch
44 toward the fourth terminal 43 is not inside the
specified range (i.e., short circuit is not formed), the
separation switch 44 is switched on. In this case, the
two signal lines 2 connected to the isolator 40 are
connected to each other.
(b) When the potential at the side of the separation
switch 44 toward the third terminal 42 is not inside
the specified range (i.e., short circuit is not formed)
and the potential at the side of the separation switch
44 toward the fourth terminal 43 is inside the speci-
fied range (i.e., short circuit is formed), the separa-
tion switch 44 is switched off. In this case, the two
signal lines 2 connected to the isolators 40 are not
connected to each other.
(c) When the potential at the side toward the third
terminal 42 from the separation switch 44 is inside
the specified range (i.e., short circuit is formed) and
the potential at the side toward the fourth terminal
43 from the separation switch 44 is not inside the
specified range (i.e., short circuit is not formed), the
separation switch 44 is switched off. In this case, the
two signal lines 2 connected to the isolators 40 are
not connected to each other.
(d) When the potential at the side of the separation
switch 44 toward the third terminal 42 is inside the
specified range (i.e., short circuit is formed) and the
potential at the side of the separation switch 44 to-
ward the fourth terminal 43 is inside the specified
range (i.e., short circuit is formed), the separation
switch 44 is switched off. In this case, the two signal
lines 2 connected to the isolators 40 are not connect-
ed to each other.
(e) When the output signal is not transmitted to the
isolator 40, the power supply voltage is not generat-
ed, and the separation switch 44 remains off. In this
case, the two signal lines 2 connected to the isolators
40 are not connected to each other.

[0045] Operation of the isolators 40 when the broad-
casting system 10 is activated will now be described with
reference to Figs. 6 to 10. In this example, a short circuit
is formed in the signal lines 2 between the second isolator
40 and the third isolator 40 from the broadcast output
device 20 in the first direction D1.
[0046] Before activation, the broadcast output device
20 and the isolators 40 are switched "off." When the
broadcast output device 20 is supplied with power from
the external power supply 5 in accordance with activa-
tion, the loop connection switch 28 of the broadcast out-
put device 20 is switched "on." The first switch 33 and
the second switch 36 of the broadcast output device 20
are "off," and the separation switches 44 of the isolators
40 are "off."
[0047] The first potential direct current voltage is trans-
mitted to the first wire 2a of the signal lines 2. The direct
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current voltage is transmitted in the first direction D1 and
the second direction D2. First, a switch group arranged
in the first direction D1 from the broadcast output device
20 will be described.
[0048] As shown in Fig. 6, when the direct current volt-
age is transmitted in the first direction D1, current flows
to the resistors RA and RB, which are connected in par-
allel to the respective switches. In this example, since
the signal lines 2 are short-circuited, the current flows
from the first wire 2a to the second wire 2b. More specif-
ically, at this stage, the current flows to the first wire 2a
through the resistors RA and RB and a short-circuited
portion SC (see broken line). As a result, the potential at
the side of the first switch 33 toward the first terminal 31
has a value outside the specified range (value greater
than the above-described predetermined potential X,
which is greater than second potential). The operation of
the first short circuit detector 34 causes the first switch
33 of the broadcast output device 20 to be switched "on."
[0049] As shown in Fig. 7, when the first switch 33 of
the broadcast output device 20 is switched "on," the direct
current voltage is transmitted to the isolator 40 located
adjacent to the broadcast output device 20. As a result,
the power supply voltage generation circuit 49 of the iso-
lator 40 is actuated to generate the power supply voltage.
This actuates the third short circuit detector 45 and the
fourth short circuit detector 47. At this stage, the current
flows to the first wire 2a through the resistors RB and the
short-circuited portion SC (see broken line). As a result,
the potential at the side of the separation switch 44 toward
the third terminal 42 and the potential at the side of the
separation switch 44 toward the fourth terminal 43 have
a value outside the specified range (value greater than
above-described predetermined potential X, which is
greater than second potential). The operation of the third
short circuit detector 45 and the fourth short circuit de-
tector 47 causes the separation switch 44 to be switched
"on."
[0050] As shown in Fig. 8, when the separation switch
44 of the first the isolator 40 is switched "on," the direct
current voltage is transmitted to the second isolator 40,
which is adjacent to the first isolator 40 in the first direction
D1. As a result, the power supply voltage generation cir-
cuit 49 of the isolator 40 is actuated to generate the power
supply voltage. This actuates the third short circuit de-
tector 45 and the fourth short circuit detector 47. At this
stage, the current flows to the first wire 2a through the
one resistor RB and the short-circuited portion SC (see
broken line). In this state, one of the potential at the side
of the separation switch 44 toward the third terminal 42
and the potential at the side of the separation switch 44
toward the fourth terminal 43 (potential at the side closer
to the short-circuited portion SC) has a value inside the
specified range (value proximate to second potential).
Thus, the third short circuit detector 45 or the fourth short
circuit detector 47 determines that a short circuit is
formed, and the separation switch 44 remains "off."
[0051] As described above, when the separation

switch 44 of the second isolator 40 remains "off," the
direct current voltage supplied in the first direction D1 is
not transmitted to the isolators 40 that are arranged in
the first direction D1 from the second the isolator 40. In
addition, the current flows to the short-circuited portion
SC of the loop 1 through at least one resistor RB. Thus,
the direct current voltage is not directly applied to the
short-circuited portion SC in the first direction D1.
[0052] Next, the operation of a switch group arranged
in the second direction D2 will be described with refer-
ence to Fig. 9.
[0053] When the direct current voltage is transmitted
in the second direction D2, current flows to the resistors
RA and RB, which are connected in parallel to the re-
spective switches. Then, in the same manner as when
the direct current voltage is transmitted in the first direc-
tion D1, the second switch 36 of the broadcast output
device 20 and the separation switches 44 of the isolators
40 are switched "on" in the arranged order in the second
direction D2.
[0054] When the separation switch 44 of the isolator
40 that is the second one from the short-circuited portion
SC of the loop 1 upstream in the second direction D2 is
switched "on," the direct current voltage is transmitted to
the isolator 40 located adjacent to the second isolator 40
in the second direction D2. As a result, the power supply
voltage generation circuit 49 of the isolator 40 located
adjacent to the short-circuited portion SC is actuated to
generate the power supply voltage. This actuates the
third short circuit detector 45 and the fourth short circuit
detector 47. At this stage, the current flows to the first
wire 2a through one resistor RB and the short-circuited
portion SC. In this state, one of the potential at the side
of the separation switch 44 toward the third terminal 42
and the potential at the side of the separation switch 44
toward the fourth terminal 43 (potential at the side closer
to the short-circuited portion SC) has a value inside the
specified range (value proximate to second potential).
Thus, the third short circuit detector 45 or the fourth short
circuit detector 47 determines that a short circuit is formed
and keeps the separation switch 44 "off."
[0055] As described above, when the separation
switch 44 of the isolator 40 that is the first one from the
short-circuited portion SC of the loop 1 upstream in the
second direction D2 remains "off," the direct current volt-
age supplied in the second direction D2 is not transmitted
to the isolators 40 that are arranged in the second direc-
tion D2 from the first isolator 40. In addition, the current
flows to the short-circuited portion SC of the loop 1
through at least one resistor RB. This hinders direct ap-
plication of the direct current voltage to the short-circuited
portion SC in the second direction D2.
[0056] The operations of the isolators 40 described
above switch the separation switches 44 of the isolators
40 that sandwich the short-circuited portion SC of the
loop 1 "off."
[0057] As shown in Fig. 10, the short-circuited portion
SC of the loop 1 is substantially isolated from the range
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of transmission of the output signal in the broadcasting
system 10. As a result, the direct current voltage is not
directly applied to the short-circuited portion SC of the
loop 1. This hinders overcurrent from flowing to the short-
circuited portion SC.
[0058] In the description with reference to Figs. 6 to
10, the short-circuited portion SC of the loop 1 is isolated
when the broadcasting system 10 is activated. However,
in addition to the time of activation, isolation is executed
at a time other than activation.
[0059] During operation of the broadcasting system
10, the signal lines 2 of the loop 1 may be damaged and
short-circuited by fire or other incidents. While being sup-
plied with power, the broadcast output device 20 and the
isolators 40 perform detection for a short circuit as de-
scribed above. When the broadcast output device 20 and
the isolators 40 detect a short circuit, the switch of the
device that detects the short circuit is switched "off," so
that the short-circuited portion SC is isolated. Thus, as
long as power is supplied, the broadcasting system 10
of the present embodiment performs constant detection
for a short circuit. When a short circuit is detected, the
short-circuited portion SC is automatically isolated.
[0060] A first operation of the isolator 40 will now be
described.
[0061] The isolator 40 detects a short circuit at opposite
sides of the separation switch 44. In addition, as de-
scribed above, the broadcast output device 20 detects a
short circuit at opposite sides of the first switch 33 and
the second switch 36. In this configuration, each of the
signal lines 2 is arranged in the loop 1 between two
switches. In each of the signal lines 2, a short circuit is
detected based on output signals that are input in the two
directions (first direction D1 and second direction D2).
When the signal lines 2 is short circuited, the short circuit
is detected at the opposite sides of the short-circuited
portion SC of the signal lines 2, and the switches at op-
posite sides of the signal lines 2 are switched off. Thus,
the signal lines 2 including the short-circuited portion SC
are isolated from the loop 1.
[0062] A second operation of the isolator 40 will now
be described.
[0063] Before activation of the broadcasting system
10, a power supply voltage is not generated in the sep-
aration switch 44 of the isolator 40. Thus, the third termi-
nal 42 is disconnected from the fourth terminal 43. When
the broadcasting system 10 is activated, an output signal
is output from the broadcast output device 20, and the
power supply voltage is generated in the isolator 40
based on the output signal, so that the separation switch
44 becomes operable. When the third short circuit de-
tector 45 and the fourth short circuit detector 47 do not
detect a short circuit, the separation switch 44 connects
the third terminal 42 and the fourth terminal 43. In ac-
cordance with the operation described above, when ac-
tivated, starting from the broadcast output device 20, the
isolators 40 are sequentially activated from ones closer
to the broadcast output device 20. Also, detection for a

short circuit of the signal lines 2 is sequentially performed
from positions closer to the broadcast output device 20.
When a short circuit is detected, the signal lines 2 having
the short circuit are isolated. This hinders overcurrent
from flowing to the short-circuited portion SC during ac-
tivation.
[0064] A breakage detection process will now be de-
scribed with reference to Figs. 11 and 12.
[0065] The breakage detection process detects wheth-
er the loop 1 is broken. The breakage detection process
is cyclically executed by the controller 25. For example,
the controller 25 executes the breakage detection proc-
ess at an interval of several dozen seconds. In the break-
age detection process, the controller 25 executes steps
S1 to S4 described below.
[0066] In step S1, the controller 25 switches the loop
connection switch 28 "off." As a result, the output signal
is transmitted in only the second direction D2. The output
signal is output from the second terminal 32 and is trans-
mitted to the first terminal 31 through the loop 1. In the
description hereafter, the output signal that is output from
the broadcast output device 20 and returned to the broad-
cast output device 20 is referred to as "the return signal."
The breakage detector 29 detects whether "the return
signal" is present.
[0067] As shown in Fig. 12, when the signal lines 2
have breakage, the breakage detector 29 does not detect
"the return signal." The breakage detector 29 transmits
a signal indicating presence or absence of "the return
signal" to the controller 25.
[0068] In step S2, the controller 25 determines whether
"the return signal" is present based on the detection result
of the breakage detector 29 for "the return signal." When
"the return signal" is absent (when the loop 1 is broken),
the controller 25 proceeds to step S3 and transmits the
third abnormality notification signal, which indicates the
broken loop, to the indicator. Subsequently, in step S4,
in step S4, the loop connection switch 28 is switched
"on," and the breakage detection process is terminated.
In step S2, when "the return signal" is present (when the
loop 1 is not broken), the controller 25 proceeds to step
S4 to switch the loop connection switch 28 "on" and ter-
minates the breakage detection process.
[0069] The operation of the broadcasting system 10
when the loop 1 is broken will now be described with
reference to Fig. 13. As described above, the broadcast
output device 20 outputs the output signals in the first
direction D1 and the second direction D2. Therefore,
when the loop 1 is broken, the output signal is transmitted
in the first direction D1 to a line LA between the broadcast
output device 20 and a broken portion, and the output
signal is transmitted in the second direction D2 to the
other line LB in the loop 1. Thus, the output signal is
transmitted to each of the lines LA and LB. When the
loop 1 is broken at two locations, the output signal is not
transmitted between the two broken portions OA. The
output signal is transmitted to the portion excluding the
two broken portions OA. The broadcast output device 20
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configured to output the output signals in two directions
reduces a portion that does not receive the output signals
as compared to a broadcast output device configured to
output an output signal in only one direction.
[0070] The advantages of the broadcast output device
20 and the broadcasting system 10 will now be described
below.

(1) The broadcast output device 20 outputs the out-
put signals in the first direction D1 and the second
direction D2 in the loop 1. With this configuration,
signals are transmitted from the broadcast output
device 20 to the broken portion OA in two directions.
This reduces the range of the loop 1 to which the
signals are not transmitted when the loop 1 is partially
broken. In addition, the broadcast output device 20
eliminates the need for a communication device for
obtaining this advantage.
(2) The broadcast output device 20 outputs the out-
put signals in the first direction D1 and the second
direction D2 at predetermined times (e.g., cyclically).
Whether the loop 1 has an abnormality is determined
based on whether the broadcast output device 20
detects "the return signal" returned through the loop
1. With this configuration, whether the loop 1 has an
abnormality (in the present embodiment, breakage)
is simply detected.
(3) The broadcast output device 20 superimposes
an input signal on a direct current voltage to generate
an output signal transmitted to the loop 1. The iso-
lator 40 is actuated based on the output signal to
detect a short circuit of the signal lines 2 connected
to the isolator 40. When a short circuit is not formed,
the two signal lines 2 connected to the isolator 40
are connected to each other. When a short circuit is
formed, the two signal lines 2 connected to the iso-
lator 40 are disconnected from each other.
With this configuration, the isolator 40 is actuated by
power of the output signal to detect a short circuit.
This eliminates the need for an external power sup-
ply that actuates the isolator 40. When a short circuit
is formed, the two signal lines 2 connected to the
isolator 40 are disconnected from each other. This
prevents continuous transmission of the output sig-
nal to the short-circuited wires. Thus, when the loop
1 is short-circuited, the short-circuited portion is ef-
fectively isolated.
(4) The first switch 33 of the broadcast output device
20 disconnects the first terminal 31 from the second
switch 36 when the first short circuit detector 34 de-
tects a short circuit, and connects the first terminal
31 to the second switch 36 when the first short circuit
detector 34 does not detect a short circuit. The sec-
ond switch 36 of the broadcast output device 20 dis-
connects the second terminal 32 from the first switch
33 when the second short circuit detector 37 detects
a short circuit, and connects the second terminal 32
to the first switch 33 when the second short circuit

detector 37 does not detect a short circuit. With this
configuration, when a short circuit is formed in the
signal lines 2, which are connected to the broadcast
output device 20, transmission of the output signal
to the short-circuited portion SC is limited.
(5) When at least one of the third short circuit detector
45 and the fourth short circuit detector 47 detects a
short circuit, the separation switch 44 of the isolator
40 disconnects the third terminal 42 from the fourth
terminal 43. When none of the third short circuit de-
tector 45 and the fourth short circuit detector 47 de-
tects a short circuit, the separation switch 44 con-
nects the third terminal 42 to the fourth terminal 43.
With this configuration, when a short circuit is formed
in the signal lines 2 connected to the isolator 40,
transmission of the output signal to the short-
circuited portion SC is limited.
(6) In the isolator 40, the separation switch 44 dis-
connects the third terminal 42 from the fourth termi-
nal 43 when the output signal does not reach the
isolator 40.

[0071] With this configuration, before activation of the
broadcasting system 10, the separation switch 44 is "off."
Input of the output signal to the isolator 40 actuates the
isolator 40. This configuration hinders current from flow-
ing to the short-circuited portion SC when the broadcast-
ing system 10 is activated.

Second Embodiment

[0072] A second embodiment of a broadcasting sys-
tem 11 will now be described with reference to Figs. 14
to 18.
[0073] As shown in Fig. 14, the broadcasting system
11 of the second embodiment includes a single loop 1
and branch signal lines 7 branched from the loop 1. The
branch signal lines 7 and the signal lines 2 configuring
the loop 1 are connected by branch isolators 50. The
broadcasting system 11 of the second embodiment dif-
fers from the first embodiment in two points. That is, the
broadcasting system 11 includes the branch signal lines
7, and the broadcasting system 11 includes the branch
isolators 50. Detection of an abnormality of the branch
signal line 7 will be described below. The same reference
numerals are given to those components that are the
same components described in the first embodiment.
[0074] Fig. 15 is a circuit diagram of the branch isolator
50.
[0075] The branch isolator 50 connects the branch sig-
nal line 7 and the signal lines 2, which configure the loop
1. The branch isolators 50 includes two terminals (here-
after referred to as "first loop terminal 52" and "second
loop terminal 53") that are connected to the signal lines
2 configuring the loop 1 and a terminal (hereafter referred
to as "branch terminal 54") that is connected to the branch
signal line 7. The branch isolator 50 includes a signal line
(hereafter referred to as "internal signal line 51") that con-
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nects the first loop terminal 52 and the second loop ter-
minal 53 in the branch isolator 50. The internal signal line
51 includes a first wire 51a and a second wire 51b. The
branch isolator 50 further includes a signal line (hereafter
referred to as "internal branch signal line 61") that con-
nects the branch terminal 54 and the internal signal line
51. The internal branch signal line 61 includes a first wire
61a and a second wire 61b. In the description hereafter,
portions connecting the internal signal line 51 and the
internal branch signal line 61 are referred to as "branch
portion 56." Preferably, the branch isolator 50 further in-
cludes a branch end terminal 55 connected to an end of
the branch signal line 7.
[0076] A direct current blocking filter 62 is arranged on
the first wire 61a of the internal branch signal line 61 to
block direct current components. The direct current
blocking filter 62 blocks direct current components of the
output signal and allows alternating current components
to pass through. The direct current blocking filter 62 al-
lows a signal at a frequency in an audible range and a
range proximate to the audible range. More specifically,
only alternating current is transmitted to the branch signal
line 7. This allows the branch signal line 7 to be connected
to a speaker 3 that does not include a direct current block-
ing filter.
[0077] In addition, the branch isolator 50 includes a
first separation switch 63, a second separation switch
66, a fifth short circuit detector 64, and a sixth short circuit
detector 67. Preferably, the branch isolator 50 includes
a power supply voltage generation circuit 71. Preferably,
the branch isolator 50 includes a branch short circuit de-
tector 72 that detects current in the branch signal line 7,
a pilot alternating current detector 73 that detects the
pilot alternating current signal, which will be described
later, and a branch voltage detector 74 that detects a
voltage difference between a first wire 7a and a second
wire 7b of the branch signal line 7.
[0078] The first separation switch 63 and the second
separation switch 66 are arranged on the first wire 51a
of the internal signal line 51. The first separation switch
63 is arranged between the first loop terminal 52 and the
branch portion 56. The second separation switch 66 is
arranged between the second loop terminal 53 and the
branch portion 56. That is, the first separation switch 63
and the second separation switch 66 are located at op-
posite sides of the branch portion 56.
[0079] The first separation switch 63 is switched "on"
to connect the first loop terminal 52 to the branch portion
56 and is switched "off" to disconnect the first loop ter-
minal 52 from the branch portion 56. The second sepa-
ration switch 66 is switched "on" to connect the second
loop terminal 53 to the branch portion 56 and is switched
"off" to disconnect the second loop terminal 53 from the
branch portion 56.
[0080] When the branch short circuit detector 72, which
will be described later, detects a short circuit, the first
separation switch 63 is switched "off" regardless of the
detection state of the fifth short circuit detector 64. When

the branch short circuit detector 72, which will be de-
scribed later, does not detect a short circuit and the fifth
short circuit detector 64, which will be described later,
detects a short circuit, the first separation switch 63 is
switched "off." When the branch short circuit detector 72,
which will be described later, does not detect a short cir-
cuit and the fifth short circuit detector 64, which will be
described later, does not detect a short circuit, the first
separation switch 63 is switched "on."
[0081] When the branch short circuit detector 72, which
will be described later, detects a short circuit, the second
separation switch 66 is switched "off" regardless of the
detection state of the sixth short circuit detector 67. When
the branch short circuit detector 72, which will be de-
scribed later, does not detect a short circuit and the sixth
short circuit detector 67 detects a short circuit, the second
separation switch 66 is switched "off." When the branch
short circuit detector 72, which will be described later,
does not detect a short circuit and the sixth short circuit
detector 67 does not detect a short circuit, the second
separation switch 66 is switched "on."
[0082] The fifth short circuit detector 64 detects wheth-
er a short circuit is formed in a portion located toward the
first loop terminal 52 from the first separation switch 63.
[0083] The fifth short circuit detector 64 includes a fifth
switch controller 65 and a resistor RC that is connected
to the first wire 51a in parallel to the first separation switch
63. The fifth switch controller 65 determines whether the
potential of the first wire 51a between the first separation
switch 63 and the first loop terminal 52 (potential at the
first loop terminal 52) is inside a specified range. The
specified range indicates a potential range in which a
short circuit is formed in the signal lines 2. When the
potential at the first loop terminal 52 is inside the specified
range, the fifth switch controller 65 determines that a
short circuit is formed.
[0084] The sixth short circuit detector 67 detects
whether a short circuit is formed in a portion located to-
ward the second loop terminal 53 from the second sep-
aration switch 66. The sixth short circuit detector 67 in-
cludes a sixth switch controller 68 and a resistor RC that
is connected to the first wire 51a in parallel to the second
separation switch 66. The sixth switch controller 68 de-
termines whether the potential of the first wire 51a be-
tween the second separation switch 66 and the second
loop terminal 53 (potential at the second loop terminal
53) is inside a specified range. The specified range indi-
cates a potential range in which a short circuit is formed
in the signal lines 2. When the potential at the second
loop terminal 53 is inside the specified range, the sixth
switch controller 68 determines that a short circuit is
formed.
[0085] The power supply voltage generation circuit 71
has substantially the same configuration as that de-
scribed in the first embodiment. More specifically, the
power supply voltage generation circuit 71 generates a
power supply voltage based on an output signal trans-
mitted through the signal lines 2. The power supply volt-
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age generated by the power supply voltage generation
circuit 71 is supplied to the fifth short circuit detector 64,
the sixth short circuit detector 67, the branch short circuit
detector 72, the pilot alternating current detector 73, and
the branch voltage detector 74 in the branch isolator 50.
The power supply voltage generation circuit 71 includes
two input portions. One of the input portions is denoted
by 71a and connected to the first wire 51a between the
first separation switch 63 and the first loop terminal 52.
The other input portion is denoted by 71b and connected
to the first wire 51a between the second separation switch
66 and the second loop terminal 53. As described above,
when the power supply voltage generation circuit 71 in-
cludes the two input portions 71a and 71b, the power
supply voltage generation circuit 71 generates the power
supply voltage regardless of a direction in which the out-
put signal is transmitted.
[0086] The branch short circuit detector 72 detects cur-
rent in the internal branch signal line 61 and determines
whether the current is inside a specified range. The spec-
ified range indicates a range of current when the branch
signal line 7 is short-circuited. When the current in the
branch signal line 7 is inside the specified range, the
branch short circuit detector 72 determines that a short
circuit is formed. When a short circuit is detected, the
branch short circuit detector 72 switches the first sepa-
ration switch 63 and the second separation switch 66
"off."
[0087] The pilot alternating current detector 73 detects
the pilot alternating current signal. When detecting the
pilot alternating current signal, the pilot alternating cur-
rent detector 73 notifies the branch voltage detector 74
that the pilot alternating current signal is detected.
[0088] When the pilot alternating current detector 73
detects a pilot alternating current, the branch voltage de-
tector 74 detects a potential difference between the first
wire 7a and the second wire 7b at the end of the branch
signal line 7 and determines whether the potential differ-
ence is inside a specified range. The specified range in-
dicates a range of voltage when the branch signal line 7
is broken. When the potential difference is inside the
specified range, the branch voltage detector 74 deter-
mines that the branch signal line 7 is broken. When de-
tecting breakage, the branch voltage detector 74 shows
a predetermined visible indication (e.g., illumination of
lamp) indicating that breakage is detected. Also, when
detecting breakage, the branch voltage detector 74
switches only one of the first separation switch 63 and
the second separation switch 66 "off."
[0089] The operation of the branch isolator 50 will now
be described with reference to Fig. 16.
[0090] In Fig. 16, (a) to (e) show cases in which the
output signal is transmitted to the branch isolator 50 in
at least one of the two directions. In these cases, the
power supply voltage is generated, so that the switches
operate. Among (a) to (e) shown in Fig. 16, (a) to (d)
show operations of the first separation switch 63 and the
second separation switch 66 when the current in the

branch signal line 7 is not inside the specified range (i.e.,
short circuit is not formed). Among (a) to (e) shown in
Fig. 16, (e) shows operations of the first separation switch
63 and the second separation switch 66 when the current
in the branch signal line 7 is inside the specified range
(i.e., short circuit is formed). In Fig. 16, (f) shows a case
in which the output signals are not transmitted to the
branch isolators 50 in any one of the two directions. In
this case, the power supply voltage is not generated, so
that the switches do not operate and remain off.
[0091] In the states of (a) to (d), a precondition is that
the current in the branch signal line 7 is not inside the
specified range (i.e., the branch signal line 7 is not short-
circuited).

(a) In the precondition, when the potential at a side
of the first separation switch 63 toward the first loop
terminal 52 is not inside the specified range (i.e.,
short circuit is not formed), the first separation switch
63 is switched on. In addition, in the precondition,
when the potential at a side of the second separation
switch 66 toward the second loop terminal 53 is not
inside the specified range (i.e., short circuit is not
formed), the second separation switch 66 is switched
on. In this case, the two signal lines 2 connected to
the branch isolator 50 are connected, and the two
signal lines 2 are connected to the branch signal line
7. As a result, the branch signal line 7 is connected
to the loop 1 by the first loop terminal 52 and the
second loop terminal 53 ("two connections").
(b) In the precondition, when the potential at the side
of the first separation switch 63 toward the first loop
terminal 52 is not inside the specified range (i.e.,
short circuit is not formed), the first separation switch
63 is switched on. In addition, in the precondition,
when the potential at the side of the second separa-
tion switch 66 toward the second loop terminal 53 is
inside the specified range (i.e., short circuit is
formed), the second separation switch 66 is switched
on. In this case, of the two signal lines 2 connected
to the branch isolator 50, the signal line 2 located
toward the first loop terminal 52 is connected to the
branch signal line 7, and the signal line 2 located
toward the second loop terminal 53 is not connected
to the branch signal line 7. As a result, the branch
signal line 7 is connected to the loop 1 by the first
loop terminal 52 ("single connection").
(c) In the precondition, when the potential at a side
of the first separation switch 63 toward the first loop
terminal 52 is inside the specified range (i.e., short
circuit is formed), the first separation switch 63 is
switched off. In addition, in the precondition, when
the potential at a side of the second separation switch
66 toward the second loop terminal 53 is not inside
the specified range (i.e., short circuit is not formed),
the second separation switch 66 is switched on. In
this case, of the two signal lines 2 connected to the
branch isolator 50, the signal line 2 located toward
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the first loop terminal 52 is not connected to the
branch signal line 7, and the signal line 2 located
toward the second loop terminal 53 is connected to
the branch signal line 7. As a result, the branch signal
line 7 is connected to the loop 1 by the second loop
terminal 53 ("single connection").
(d) In the precondition, when the potential at a side
of the first separation switch 63 toward the first loop
terminal 52 is inside the specified range (i.e., short
circuit is formed), the first separation switch 63 is
switched off. In addition, in the precondition, when
the potential at the side of the second separation
switch 66 toward the second loop terminal 53 is in-
side the specified range (i.e., short circuit is formed),
the second separation switch 66 is switched off. In
this case, of the two signal lines 2 connected to the
branch isolator 50, the signal line 2 located toward
the first loop terminal 52 is not connected to the
branch signal line 7, and the signal line 2 located
toward the second loop terminal 53 is not connected
to the branch signal line 7. The branch signal line 7
is isolated from the loop 1 ("isolation").
(e) When the current in the branch signal lines 7 is
inside the specified range (i.e., the branch signal line
7 is short-circuited), the first separation switch 63
and the second separation switch 66 are switched
off regardless of values of the potential at a side of
the first separation switch 63 toward the first loop
terminal 52 and the potential at the side of the second
separation switch 66 toward the second loop termi-
nal 53. As a result, the branch signal line 7 is isolated
from the loop 1 ("isolation").
(f) When the output signal is not transmitted to the
branch isolator 50, the power supply voltage is not
generated, and the first separation switch 63 and the
second separation switch 66 remain off. In this case,
the two signal lines 2 connected to the branch isolator
50 are disconnected from each other.

[0092] The operation of the branch isolator 50 when
the broadcasting system 11 is activated will now be de-
scribed with reference to Figs. 17 and 18. In this example,
a short circuit is formed in the signal lines 2 at the side
of the branch isolators 50 in the first direction D1.
[0093] Before activation, the broadcast output device
20, the isolators 40, and the branch isolators 50 are "off."
When activated, the controller 25 switches the loop con-
nection switch 28 of the broadcast output device 20 "on."
The controller 25 outputs an output signal on which the
pilot alternating current signal is superimposed from the
broadcast output device 20. The pilot alternating current
signal is generated, for example, in the input device 6.
The pilot alternating current signal is used to check
whether the branch signal line 7 is broken.
[0094] Immediately after activation, in the same man-
ner as the first embodiment, a direct current voltage is
transmitted in the first direction D1 and the second direc-
tion D2. For each of the isolators 40 configuring the loop

1, a short circuit is sequentially detected in the first direc-
tion D1. When a short circuit of an isolator 40 is not de-
tected, the separation switch 44 of the isolator 40 is
switched "on," and the direct current voltage is transmit-
ted to the adjacent isolator 40. In the same manner, for
each of the isolators 40 configuring the loop 1, detection
for a short circuit is sequentially performed in the second
direction D2.
[0095] When the separation switch 44 of the isolator
40 that is first from the branch isolator 50 in the direction
opposite to the first direction D1 is switched "on," the
direct current voltage is transmitted to the branch isolator
50. As a result, the power supply voltage generation cir-
cuit 71 of the branch isolator 50 is actuated to generate
the power supply voltage. This actuates the fifth short
circuit detector 64, the sixth short circuit detector 67, the
branch short circuit detector 72, the branch voltage de-
tector 74, and the pilot alternating current detector 73.
[0096] As shown in Fig. 17, when the direct current
voltage is transmitted to the branch isolator 50, the direct
current voltage is applied to the branch signal line 7.
Since the internal branch signal line 61 is provided with
the direct current blocking filter 62, only alternating cur-
rent components of the output signal are transmitted to
the branch signal line 7. The pilot alternating current de-
tector 73 detects the pilot alternating current signal.
Based on this detection, the branch voltage detector 74
starts the detection for breakage in the branch signal line
7. When the branch voltage detector 74 detects break-
age, for example, an indicator lamp of the branch isolator
50 is illuminated. Thus, notification of breakage is issued.
In addition, when the breakage is detected, the branch
voltage detector 74 switches only one of the first sepa-
ration switch 63 and the second separation switch 66
"off." This allows the broadcast output device 20 to detect
that the branch signal line 7 is broken (refer to "the break-
age detection process" described later).
[0097] In addition, when the direct current voltage is
transmitted to the branch isolator 50, the branch short
circuit detector 72 starts the detection for a short circuit
in the branch signal line 7. When the branch short circuit
detector 72 detects a short circuit, the first separation
switch 63 and the second separation switch 66 remain
"off" as described above. Priority is given to a switch in-
struction based on "short circuit detection" of the branch
short circuit detector 72 over a switch instruction based
on "short circuit detection" of the fifth short circuit detector
64 and a switch instruction based on "short circuit detec-
tion" of the sixth short circuit detector 67.
[0098] When the direct current voltage is transmitted
to the branch isolators 50, the current flows to the first
wire 2a through the short-circuited portion SC via the two
resistors RC and RC of the branch isolator 50. In this
example, since a short circuit is formed in the signal lines
2 at the side of the branch isolator 50 in the first direction
D1, the potential at the side of the second separation
switch 66 toward the second loop terminal 53 has a value
inside the specified range (value proximate to second
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potential). Thus, the sixth short circuit detector 67 deter-
mines that a short circuit is formed and keeps the second
separation switch 66 "off." As described above, when the
second separation switch 66 remains "off," the direct cur-
rent voltage supplied in the first direction D1 is not trans-
mitted to the isolators 40 that are arranged in the first
direction D1 from the branch isolator 50. The current
flows to the short-circuited portion SC of the loop 1
through at least the two resistors RC and RC (see broken
line). This hinders direct application of the direct current
voltage to the short-circuited portion SC in the first direc-
tion D1.
[0099] The fifth short circuit detector 64 does not detect
a short circuit and switches the first separation switch 63
"on." As a result, the branch signal line 7 is connected to
the loop 1 by the first loop terminal 52. Thus, alternating
current of the output signal is transmitted to the branch
signal line 7 (refer to Fig. 18).
[0100] The operation of the switch group of the loop 1
arranged in the second direction D2 corresponds to the
operation of the switch group of the loop 1 arranged in
the second direction D2 that is described in the first em-
bodiment. Therefore, in this example, the separation
switch 44 of the isolator 40 adjacent to the branch isolator
50 in the first direction D1 remains off.
[0101] The operations of the isolators 40 described
above switch the second separation switch 66 of the
branch isolator 50 and the separation switch 44 of the
isolator 40 that sandwich the short-circuited portion SC
of the loop 1 "off." As a result, the short-circuited portion
SC of the loop 1 is substantially isolated from the range
in which the output signal is transmitted in the broadcast-
ing system 11. Thus, the direct current voltage is not di-
rectly applied to the short-circuited portion SC of the loop
1. This hinders overcurrent from flowing to the short-
circuited portion SC.
[0102] In the above description, when the broadcasting
system 11 is activated, the short-circuited portion SC of
the loop 1 is isolated by operation of the switches. How-
ever, in addition to the time of activation, isolation is ex-
ecuted at a time other than activation. This point is the
same as the first embodiment.
[0103] The breakage detection process will now be de-
scribed.
[0104] The steps of the breakage detection process
are the same as those in the first embodiment. In this
example, the branch signal line 7 is broken. The operation
of the breakage detection process will be described. The
flowchart is the same as the flowchart shown in Fig. 11.
[0105] In step S1, the controller 25 switches the loop
connection switch 28 "off." As a result, the output signal
is transmitted in only the second direction D2. The output
signal is output from the second terminal 32 and is trans-
mitted to the first terminal 31 through the loop 1.
[0106] When the branch signal line 7 is broken, "the
return signal" is not detected. This is because, as de-
scribed above, when breakage is detected in the branch
signal line 7, one of the first separation switch 63 and the

second separation switch 66 of the branch isolator 50 is
switched "off."
[0107] In step S2, the controller 25 determines whether
"the return signal" is present based on the detection result
of the breakage detector 29 for "the return signal." When
"the return signal" is absent (when the loop 1 or the
branch signal line 7 is broken), the controller 25 proceeds
to step S3 and transmits the third abnormality notification
signal, which indicates the broken loop, to the indicator.
When "the return signal" is present (when the loop 1 and
the branch signal line 7 are not broken), the controller 25
proceeds to step S4 to switch the loop connection switch
28 "on" and terminates the breakage detection process.
Thus, the breakage of the branch signal line 7 is detected
through the same process as the breakage detection
process of the first embodiment.
[0108] The advantages of the broadcast output device
20 and the broadcasting system 11 will now be described
below.

(1) The first separation switch 63 of the branch iso-
lator 50 disconnects the first loop terminal 52 from
the branch portion 56 when the fifth short circuit de-
tector 64 detects a short circuit, and connects the
first loop terminal 52 to the branch portion 56 when
the fifth short circuit detector 64 does not detect a
short circuit. The second separation switch 66 of the
branch isolators 50 disconnects the second loop ter-
minal 53 from the branch portion 56 when the sixth
short circuit detector 67 detects a short circuit, and
connects the second loop terminal 53 to the branch
portion 56 when the sixth short circuit detector 67
does not detect a short circuit. With this configura-
tion, when a short circuit is formed in the signal lines
2 connected to the branch isolator 50, transmission
of the output signal to the short-circuited portion SC
is limited.
(2) When the branch short circuit detector 72 of the
branch isolator 50 detects a short circuit of the branch
signal line 7, the first separation switch 63 discon-
nects the first loop terminal 52 from the branch por-
tion 56 of the branch signal line 7, and the second
separation switch 66 also disconnects the second
loop terminal 53 from the branch portion 56 of the
branch signal line 7. With this configuration, when a
short circuit is detected in the branch signal line 7,
the branch signal line 7 is isolated from the loop 1.
Thus, transmission of the output signal to the short-
circuited portion SC is limited.
(3) The branch isolator 50 includes the direct current
blocking filter 62, which is arranged on the internal
branch signal line 61 to block direct current compo-
nents. With this configuration, direct current compo-
nents are blocked in the branch signal line 7. This
allows the branch signal line 7 to be connected to a
speaker 3 that does not include a capacitor for block-
ing direct current components.
(4) The broadcast output device 20 outputs the pilot
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alternating current signal for detecting breakage in
the branch signal line 7. When receiving the pilot
alternating current signal, the branch isolator 50 de-
tects that the branch signal line 7 is broken. When
no signal is input to the branch signal line 7, breakage
in the branch signal line 7 cannot be accurately de-
tected. This is because the potential difference
slightly differs between when no signal is input to the
branch signal line 7 and when the branch signal line
7 is broken. In this regard, with this configuration,
when the pilot alternating current signal is received,
breakage is detected in the branch signal line 7. This
reduces erroneous detections when detecting
breakage in the branch signal line 7.
(5) The branch isolator 50 further includes the power
supply voltage generation circuit 71. The first sepa-
ration switch 63 disconnects the first loop terminal
52 from the branch portion 56 of the branch signal
line 7 (the first separation switch 63 is "off") when
the power supply voltage is not generated, and the
second separation switch 66 disconnects the second
loop terminal 53 from the branch portion 56 of the
branch signal line 7 (the second separation switch
66 is "off") when the power supply voltage is not gen-
erated.
In this configuration, the power supply voltage is gen-
erated based on the output signal. This eliminates
the need for an external power supply that actuates
the branch isolator 50. Before activation of the broad-
casting system 11, the first separation switch 63 and
the second separation switch 66 are switched "off."
Input of the output signal to the branch isolator 50
allows the branch isolator 50 to detect a short circuit.
Thus, when the broadcasting system 11 is activated,
current is hindered from flowing to the short-circuited
portion SC.
(6) The broadcast output device 20 outputs the out-
put signal in one of the first direction D1 and the
second direction D2. Whether the loop 1 has an ab-
normality is determined based on whether the broad-
cast output device 20 detects "the return signal" re-
turned through the loop 1. With this configuration,
whether the loop 1 has an abnormality (in the present
embodiment, the branch signal line 7 is broken) is
simply detected.

Modified Examples

[0109] The configurations of the broadcast output de-
vice 20 and the broadcasting systems 10 and 11 are not
limited to those described in the embodiments. For ex-
ample, the embodiments may be changed in any manner.
[0110] In the first embodiment, the pilot alternating cur-
rent signal is generated in the input device 6. Instead,
the pilot alternating current signal may be generated in
the broadcast output device 20.
[0111] In the embodiment, the signal lines 2 include
two wires. However, the configuration of the signal lines

2 is not limited to such a configuration. The signal lines
2 may include one conductive wire. The signal lines 2
may include a coaxial cable.

DESCRIPTION OF THE REFERENCE NUMERALS

[0112] D1) first direction, D2) second direction, LA)
line, LB) line, OA) broken portion, RA) resistor, RB) re-
sistor, RC) resistor, RD) resistor, SC) short-circuited por-
tion, 1) loop, 1m) loop body, 2) signal line, 2a) first wire,
2b) second wire, 3) speaker, 4) direct current blocking
filter, 5) external power supply, 6) input device, 7) branch
signal line, 7a) first wire, 7b) second wire, 10) broadcast-
ing system, 11) broadcasting system, 20) broadcast out-
put device, 21) internal signal line, 21a) first wire, 21b)
second wire, 22) intermediate wire, 23) power circuit, 24)
ground fault detector, 25) controller, 26) alternating cur-
rent blocking filter, 27) noise cut filter, 28) loop connection
switch, 28a) switch, 28b) switch, 29) breakage detector,
31) first terminal, 32) second terminal, 33) first switch,
34) first short circuit detector, 35) first switch controller,
36) second switch, 37) second short circuit detector, 38)
second switch controller, 40) isolator, 41) internal signal
line, 41a) first wire, 41b) second wire, 42) third terminal,
43) fourth terminal, 44) separation switch, 45) third short
circuit detector, 46) third switch controller, 47) fourth short
circuit detector, 48) fourth switch controller, 49) power
supply voltage generation circuit, 49a) input portion, 49b)
input portion, 50) branch isolator, 51) internal signal line,
51a) first wire, 51b) second wire, 52) first loop terminal,
53) second loop terminal, 54) branch terminal, 55) branch
end terminal, 56) branch portion, 61) internal branch sig-
nal line, 61a) first wire, 61b) second wire, 62) direct cur-
rent blocking filter, 63) first separation switch, 64) fifth
short circuit detector, 65) fifth switch controller, 66) sec-
ond separation switch, 67) sixth short-circuit detector,
68) sixth switch controller, 71) power supply voltage gen-
eration circuit, 71a) input portion, 71b) input portion, 72)
branch short circuit detector, 73) pilot alternating current
detector, 74) branch voltage detector

Claims

1. A broadcasting system configured to transmit sig-
nals to speakers, the broadcasting system compris-
ing:

a single loop configured by multiple signal lines,
to which at least one of the speakers is config-
ured to be connected;
one or more isolators arranged between the sig-
nal lines configuring the loop; and
a broadcast output device configured to transmit
an output signal to the loop, the broadcasting
system being characterized in that:

the broadcast output device is configured
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to superimpose an input signal on a direct
current voltage to generate the output sig-
nal, which is transmitted to the loop,
each of the isolators is actuated based on
the output signal to detect a short circuit of
the signal lines connected to the isolator,
when the short circuit is not formed, each
of the isolators connects the signal lines
connected to the isolator to each other, and
when the short circuit is formed, each of the
isolators disconnects the signal lines con-
nected to the isolator from each other.

2. The broadcasting system according to claim 1,
wherein
the broadcast output device includes

a first terminal and a second terminal that are
connected to the signal lines of the loop,
a first switch arranged on an internal signal line
that connects the first terminal to the second ter-
minal in the broadcast output device,
a second switch arranged between the first
switch and the second terminal,
a first short circuit detector configured to detect
a short circuit in a portion located toward the first
terminal from the first switch, and
a second short circuit detector configured to de-
tect a short circuit in a portion located toward
the second terminal from the second switch,

the first switch disconnects the first terminal from the
second switch when the first short circuit detector
detects the short circuit, and connects the first ter-
minal to the second switch when the first short circuit
detector does not detect the short circuit, and
the second switch disconnects the second terminal
from the first switch when the second short circuit
detector detects the short circuit, and connects the
second terminal to the first switch when the second
short circuit detector does not detect the short circuit.

3. The broadcasting system according to claim 1 or 2,
wherein
each of the isolators includes

a third terminal and a fourth terminal,
a separation switch arranged on an internal sig-
nal line that connects the third terminal to the
fourth terminal,
a third short circuit detector that detects a short
circuit in a portion located toward the third ter-
minal from the separation switch, and
a fourth short circuit detector that detects a short
circuit in a portion located toward the fourth ter-
minal from the separation switch, and

the separation switch disconnects the third terminal

from the fourth terminal when at least one of the third
short circuit detector or the fourth short circuit detec-
tor detects a short circuit, and connects the third ter-
minal to the fourth terminal when none of the third
short circuit detector and the fourth short circuit de-
tector detects a short circuit.

4. The broadcasting system according to claim 3,
wherein the separation switch disconnects the third
terminal from the fourth terminal when the output sig-
nal does not reach the isolator.

5. The broadcasting system according to any one of
claims 1 to 4, further comprising:

a branch isolator connected between the loop
and a branch signal line branching from the loop,
wherein
the branch isolator includes

a first loop terminal and a second loop ter-
minal that are connected to the signal lines
of the loop,
a branch terminal connected to the branch
signal line,
a first separation switch arranged between
the first loop terminal and a branch portion
of the branch signal line,
a second separation switch arranged be-
tween the second loop terminal and the
branch portion of the branch signal line,
a fifth short circuit detector that detects a
short circuit in a portion located toward the
first loop terminal, and
a sixth short circuit detector that detects a
short circuit in a portion located toward the
second loop terminal,

the first separation switch disconnects the first
loop terminal from the branch portion of the
branch signal line when the fifth short circuit de-
tector detects the short circuit, and connects the
first loop terminal to the branch portion of the
branch signal line when the fifth short circuit de-
tector does not detect the short circuit, and
the second separation switch disconnects the
second loop terminal from the branch portion of
the branch signal line when the sixth short circuit
detector detects the short circuit, and connects
the second loop terminal to the branch portion
of the branch signal line when the sixth short
circuit detector does not detect the short circuit.

6. The broadcasting system according to claim 5,
wherein
the branch isolator includes a branch short circuit
detector that detects a short circuit of the branch sig-
nal line, and
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when the branch short circuit detector detects the
short circuit, the first separation switch disconnects
the first loop terminal from the branch portion of the
branch signal line, and the second separation switch
disconnects the second loop terminal from the
branch portion of the branch signal line.

7. The broadcasting system according to claim 5 or 6,
wherein
the branch isolator includes a direct current blocking
filter arranged on an internal branch signal line to
block a direct current component, and
the internal branch signal line connects the branch
portion to the branch terminal.

8. The broadcasting system according to any one of
claims 5 to 7, wherein
the broadcast output device outputs a pilot alternat-
ing current signal for detecting breakage of the
branch signal line, and
when the pilot alternating current signal is received,
the branch isolator detects breakage of the branch
signal line.

9. The broadcasting system according to any one of
claims 5 to 8, wherein
the branch isolator further includes a power supply
voltage generation circuit that generates a power
supply voltage based on an output signal that is out-
put from the broadcast output device through the sig-
nal lines,
when the power supply voltage is not generated, the
first separation switch disconnects the first loop ter-
minal from the branch portion of the branch signal
line, and
when the power supply voltage is not generated, the
second separation switch disconnects the second
loop terminal from the branch portion of the branch
signal line.
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