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OPTICAL TRANSMISSION DEVICE AND
OPTICAL QUTPUT CONTROL SYSTEM THEREOF

) ; 2

The ptesent invention relates to an optical
transmis#ion device for carrying out a kaveform-multiplexing
transmission and to an optical output control system thereof

Such an optical transmission device includes a
transmission device section in which light signals entered
from the outside are_opticél/electrical converted and
subjected to a necessary transmission-side signal processing
such as rate conversion and the like, ‘subsequently
electric/optical converted and emitted as light signals on
the transmission side and in which functions/operations
opposite to those of the transmission side are performed on a
reception side.

Referring to Figs. 13 ana 1B, description will be made
as an optical transmission device using a conventional
wavelength multiplexing technique. The optical transmission
device comprises a plurality of transmission device sections
40~1 to 40-n and an optical synthésis branching section 50
connected to the transmission device sections 40-1 to 40-n.

BEach of the transmission device sections 40-1 to 40-n
comprises an optical/electric converéion circuit. 401 for
converting an A kbit/s ligh£ signal entered from the outside
of the device to an electric Signal, a transmission-side
signal processing circuit 402 for performing a rate
conversion or another signal processing required for the

transmission side of the A kbit/s electric signal emitted
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from the optical/electric conversion circuit 401 to output a

B kbit/s electric signal, an electric/optical conversion
circuit 403 for converting the B kbit/s electric signal
émitted from the transmission-side signal processing circuit )
402 to a light signal to output the light signal to the
optical synthesis branching section 50, an optical/elactric
convarsion circuit 404 for converting aB kbit/s light signal
entered from the optical synthesis branching section 50 to an
electric signal, a reception-side signal processing circuit
405 for performing ; rate convarsion or another signal
processing raquired for a reception side of the B kbit/s
electric signal emitted from the optical/electric conversion
circuit 404 to output an A kbit/s electric signal, and an
electric/optical convergion circuit 406 for converting the A
kbit/s electric signal emitted from the reception-side signal
processing circuit 405 to a light signal to output the light
gsignal to the outside of the device.

The'optical synthesis branching saection 50 comprises an
optical synthesis circuit 501 for wavelength-multiplexing the
B kbit/s light signals of wavelengths A1 to An from the
transmission device sections 40-1 to 40-n to output a
wavelength-multiplexed light signal, an optical booster
amplifier 502 for amplifying the wavelength-multiplexed light
signal emitted from the optical synthesis circuit 501 to a
predetarmined level to traqshit an output to an oppgsite-side
optical transmission device via a transmission path; an
cptical preamplifier 503 for amplifying the wavelength-
multiplexed light signal entered from the opposite-éide
optical transmission device through the transmission path to

a predetermined level, and an optical branching circuit 504
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for distributing/equalizing the wavelength-multiplexed light

signal amplified/emitted by the optical preamplifier 503 for
each wavelength and subsequently branching the light signals
into tha wavelengths A1 to 2!.: to transmit outputs to the
optical/electric conversion circuits 404 of the transmission
device sections 40-1 to 40-n.

For the first problem in the convpntional optical
transmission device, in a case where the optical synthesis
circuit 501 is constituted of a photocoﬁpler or the like, for
example, the alectric/optical conversion circuit 403 of the
wavelength 11 of the transmission device section 40-1 is to
be ieplaced with a spare electric/optical conversion cizcuit
of the sam§ wavelength A1l because of failure, but a spare

electric/optical conversion circuit of the wavelength An for

the transmission device section 40-~n is actually mounted by
mistake. In this case, since a light signal of the same
wavelength An as that of a signal emitted from the
transmission devica section 4d-n duzring normal operation is
emitted from the transmission device saction 40-1 and two
light signals of the wavelength An are entered into the
optical synthesis circuit 501, the system being originally
operated with the wavelength An causes service disconnection.
To prevent the problem, n-optical filters for passing
only the predetermined wavelength may be insarted
corresponding to the transgission device sections 40-1 to 40;
n on the input side of the optical synthesis cirxcuit 501 of |
the optical synthesis branching section 50, but the optical
synthesis branching section 50 disadvantageously becomes

expensive and large-scaled accozrdingly.
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Moreovexr, for the second problem in the conventional

optical transmission device, for example, -the optical/
electric conversion circuit 404 of the wavelength A1 of the
transmission device section 40-1 is to ba replaced with a
spare optical/electric conversion circuit of the saﬁe
wavelength /A1 because of failure, but a spare optical/
electric conversion circuit of tha wavelength An for the
transmigssion device saction 40-n is actually mounted by
mistake. In this case, the characteristic of the optical
filter depends on the waveléngth An mounted in the
opﬁical/electric convaersion circuit 404, but an alarm of
input signal disconnection or error ratioc deterioration is
generated. Therafora, it takes time to clear up the cause of
the alarm, and, as a result, sexvice disconnection time is

lengthaned until the cause is clarifiad.

Summary of the Inwvention.:

It is.therefore'an objeét of the present invention to
provide an optical transmission device which is capable of
preventing a system being operated from being service-
disconnected even when the elactric/opticai conversion
circuit is replaced with anothar_electric/opﬁical conversion
circuit for another transmission device section being
operated.

It is another object of the present invention to
provide an optical output control system of the type
described, in which a cause of service disconnection can be
quickly clarified to reduce a service disconnection time when
the optical/electric conversion circuit is replaced with the

other optical/electric conversion cirecuit for the other
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transmission device section being operated.
It isgs still another ¢bject of the present invention to

provide an optical output control system of the optical
transnission device of the type described.

Other objects of the present invention will become
clear as the description proceeds.

According to a first aspect of thg presant invention,
there is provided an optical transmission device which
comprises ; plurality of transmission device sections each
including transmission-side optical/electric conversion means
for converting a first signal-rate light signal entered from
the outside of the device to an electric signal to output a
first signal-rate electric signal, transmission-side signal'
processing means for performing a predetermined signal
procassing necessary f£or a transmission side of the first
signal-rate electric signal emitted from the transmiésion-
side optical/electric convarsion means to output a sacond
signal-rate electric signal, transmission-side electric/
optical conversion means for converting the second signal-
rate electric signal emitted from the transmission-side
signal processing means to a second signal-rate light signal
to transmit an output to.in—device ancthar first means,
reception-side optical/electric conversion means for
cchverting the second signal-rate light signal entered from
the in-~device another firsq means to an electric signal,
received signal processing means for performing rate
conversion or another signal processing necessary for.a
reception side of the second signal-rate electric signal
emitﬁed from the reception—si&e optical/electric conversion

means to output the first signal-rate electric signal, and
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reception-side electric/optical conversion means for

converting the first signal-rate electric signal emitted from
the received signal procassing means to a light signal to
transanit the first signal-rate light signal to the outside of
the device, and which comprises an optzcal synthesis
branching saction as the in-device first means including
optical synthesis means fox wavelength-pultiplexing a
Plurality of light signals of different wavelengths emitted
from the transmission-side electric/optical conversion means
of the plurality of transmission device sections to ocutput a
wavelength-multiplexed light signal, an optical booster
amplifier for amplifying the wavelength-multiplexed light
gsignal emitted from the optical synthesis means toc a
predatermined level to transmit an output to an opposite-side
optical transmission device via a light transmission path, an
optical preamplifier for amplifying the wavelength-
multiplexed light signal entered f£rom the opposite-~side
optical transmission device via the light transmission path
to a predetermined level, and optical branching means for
distributing/equalizing and branching the wavelength-
multiplexed light signal emitted from the optical
preamplifier to the wavaelengths to transmit outputs to the
reception-side optical/electric conversion means of the
plurality of transmission device sections, the optical
transmission device perforqing wavelength-multiplexing
transmission of the light signals of a plurality of
wavelengths using the same optical fiber, each of the
plurality of transmission device sections including
transmission-side wavelength information output means for

outputting wavelength information which has a one-to-one
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correspondence with the wavelength of the second signal-rate
light signal emitted from the transmission-side electric/
optical conversion means as.fixst wavalength information; and
first transmission-side wavelengﬁh monitoring comparison )
means for prestoring wavelength information of the éacond
signal-rate light signal to be handled by thé transmission-~
side electric/optical convergion means as sacond wavelength
information, mbnitoring and comparing in conformity the first
waﬁelength information of the transamission~side wavelength
information output means with the second wavelength
information and for ocutputting a transmissioﬂ output control
signal in accordance with a comparison result, the
transmission~side electric/optical conversion means
performing output control of the second signal-rate light
signal converted/emitted by itself in zesponse to the
transmission output control signal antered from the first
transmission-side wavelength monitoring comparison means.
According to a sacond aspect of the present invention,
there is provided an optical transmission device which
comprises a plurality of transmission'davice'sections each
including transmission-side optical/electric conversion means
for converting a first signal-rate light signal entered from
the outside of the device to an electric signal to ocutput a
first siénal-réte electric signal, transmission-side signal
processing means for perfo;ming a predetermined signal
processing necessary for a transmission side of the first
signal-rate electric signal emitted from the transmission-
side optical/electric conversion means to output a second
signal-rate electric signal, transmission~side electric/

optical conversion means foxr converting the second signal-
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rate electric signal emitted from the transmission-side

signal processing means to a second signal~rate light signal
to transmit an output to in-device another first means,
reception-side optical/electric conversion means fox
converting the second signal-rate light signal entered from
the in-device another first means to an electric signal,
raeceived signal processing means for performing rate
conversion or another signal processing necessary for a
recaption side of the second signal-rate electric signal
emitted from the reception-side optical/electric convarsion
means to output the first signal-rate electric signal, and
reception-side electric/optical conversion means for
converting_the first signal-rate electric signal emitted from
the received signal processing means to a light signal to
transmit the first signal-rate light signal to the outside of
the device, and which comprises an optical synthesis
branching section as the in-device first means including
optical synthesis means for wavélength—multiplexing a
plurality of light signals of different wavelengths emitted
from the transmission-side electric/optical convarsion means
of the plurality of transmission device sections to output a
wavelehgth—multiplexed light signal, an optical booster
amplifier for amplifying the wavelaength-multiplexed light
signal emitted from the optical synthesis means to a
predetermined level to transmit an output to an opposite-sidé
| optical transmission device via a light transmission -path, an
optical preamplifier for amplifying the wavelength-
multiplexed light signal entered from the opposite-side
opticél transmission device through the light transmission

path to a predetermined level, and optical branching means
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for distributing/equalizing and branching the wavelength-

nultiplexed light signal emitted from the opticai
preamplifier to the wavelengths to transmit outputs to the
raception-side optical/electric conversion means of the
plurality of transmission device sections, the optical
transmission device performing wavelength-multiplexing
transmission of the light sigmals of a plurality of
wavelengths using the same optical fiber, each of the
plurality of transmission device sections including
reception-gside wavelength information output means for
outpﬁtting wavelangth information which has a one—to-ane
correspondence with the wavelength of the second signal-rate
light signal'entered from the raeception-sida qptical(eléctric
conversion means as_third wavelength informaticn; and First
reception-sida wavelength monitoring comparison means for
prestoring wavelength information of the sacond signal-rate
light signal to be handlad by the reception-side
optical/electric conveérsion méans as fourth wavelength
information, monitoring and comparing in conformity the thixd
wavelength information emitted from the reception-side
wavelength information output means with the fourth
wavelength information and for ocutputting a recaived output
coqtrél signal in accordance with a comparison result, the
reception-side optical/electric conversion means performing
output control of the second signal-rate electric signal
convarted/emitted by itselé in response to the received
output control signal entered from the first reception-side
wavelength monitoring comparison means.

According to a third aspect of the present invention,

there is provided an optical transmission device using
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wavelength multiplexing technique in which light signals of a
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plurality of wavelengths are transmittad in the same optical
fiber, a transmission section of the optical transmission
device comprising transmission-side optical/alectric
conversion means for converting a first signal-rate light
signal from the outside of the device to an electric signal
to output a first signal-rate electric gignal, transmission-
side signal processing means for parforming a predetermined
signal procegsing.necessary for a transmigsion side of tha
first signal-rate elactric signal from the transmission-side
optical/electric conversion means to outpﬁt a second signal-
rate electric signal, transmission-side electric/optical
conversion means for converting the second signal-rate
electric signal from the transmission-side signal processing
means to a second signal-rate light signal of a predetermined
wavelength and controlling in accordance with a wavelenéth
monitoring control signal entered from an in-device another
means to output the second siénal-rate light signal when the
wavelength monitoring control signal is a meaningless signal
or not to ocutput the sgcond signal-rate light signal when the
wavelength monitoring control signal is a significant signal,
wavelength identification control means forming the in~device

another means for prestoring wavelength information of the

. second signal-rate light signal emitted from the

transmission-side electric(optical conversion means,
comparing in conformity the prestored wavelength information
with the wavelength of the second signal-rate light signal
actually emitted from the transmission-side electric/optical
conversion means and for outputting the wavelength monitoring

control signal as the meaningless signal in a case of
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electric/optical conversion means or outputting the
wavelength monitoring control signal as the significant
signal in a case of non~conformity to control the output of -
the transmission-side electric/optical conversion means, and
optical transmission ocutput amplifying means for amplifying
the second signal-rate light sigmal em;tted from the
transmission~side electric/optical conversion means to a
predatermined leval to emit an output. |

According tc a fourth aspect of the present invention,
there is provided an optical output control system of an
optical transmission device using wavelength multiplexing
technique in which light signals of a plurality of
wavelengths are transmitted in the same optical fiber. The
optical output control system comprises a plurality of
transmigssion device sections each including traﬁsmission-side
optical/electric conversion means for converting a first
signal-rate light signal from.thé outside of the device to an
electric signal to output a first signal-rate electric signal,
transmission-side rate conversion means for rate-converting
the first signal-rate electric signal from the transmission-
side optical/electric conversion means to a second signal-~
rate electric signal, overhead bit insertion means foxr
inserting as an overhead bit a frame synchronous pattern
generated in the device fog performing synchronization with
an opposite-side optical transmiasion device, a service data
signal entered from the outside ¢6f the device, and the like
into a predetermined bit position of the second signal-rate
electric signal from the transmission-side rate conversion

means to transmit an output to the opposite-side optical
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transmission device, transmission-side electric/optical

conversion means for converting the second signal-rate
electrié signal with the frame synchronous pattern and the
overhead bit ingerted therein from the overhead bit_insertion'
means to a second signal-rate light signal of a predetermined
wavelength and for controlling in accordance with a
wavelength monitoring control signal entered from an in-
device another means to output the second signal-rate light
signal when the wavelength monitoring control signal is a
megningless signal or not to output the sacond signal-rate
iight signal when the wavelength mbnitoring control signal is
a sigﬁificant signal, wavelength identification control means -
forming the in-davice another means for prestoring wavelength
information, of the second aignal-rate light signal emitted
from the transmission-side electric/optical conversion means,
comparing in conformity the prestored wavelangth information
with the wavelength of the second signal-rate light signal
actually emitted from the traﬁsmission-side electric/optical
conversion means and for outputting the wavelength monitoring
control signal as the meaningless signal in a.case of
conformity to control an output of the transmission-side
electric/optical conversion means or outputting the
wavelength monitoring control signal as the significant
signal in a case of non-conformity to control the output of
the transmission-side elec@ric/bptical conversidn means,
optical transmission outpﬁt amplifying means for amplifying
the second signal-rate light signal emitted from the
transmission-side electric/optical conversion means to a
predetermined level to.transmit an output to a common section

of the optical transmission device, reception-~side
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13

signal-rate light signal entered from the "common section of
the optical transmission device to the second signal-rate
electric signal, frame synchronous means for frame-
synchronizing the second.signal—rate electric signal from the
reception-side optical/electric conversion means based on tha
frame synchronous pattern inserxted therein, overhead bit
separation means for separating the service data signal and
another cvarhead bit inserted therein from the second signal-
rate electric signal synchronized by the frame synchronous
means to transmit the overhead bit to the outside of the
device, reception-side rate conversion means for rata-
convarting the second signal-zate electric signal with the
service data signal and another overhead bit separated
therefrom by the overhead bit separation means to the first
signal-rate elactric signal, and reception-side electric/
optical conversion means for converting the first signal-rate
- alectric signal emitted from the reception-side rate
conversion means tc a light signal to transmit the light
signal to the outside of the device. The optical output
control system comprises further comprises an optical
syntheéis branching section forming the common section of the
optical transmission device including optical synthesis means
for wavelength-multiplexing the second signal-rate light
signals of different wavelgngths emitted from the optical
transmission output amplifying means of the plurality of
transmission device sections to output a wavelength-
multiplexed light signal, optical booster amplifying means

. for amplifjing the wavelength-~multiplexed light signal

emitted from the optical synthesis maeans to a predetermined'



This Sheet Has Been Replaced

y LMW

level to transmit an output to an opposite-side optical

transmission device via a-transmission path, an optical
preamplifying means for amplifying the wavelength-multiplexed
light signal received/entered from the opposite-sida optical
transmission device through the transmission path to a |
predetaermined level, and optical branching means for-
distributing/equalizing and branching the wavelength-'
multiplexed light signal emitted from the optical
preampliffing neans to tha plurality of wavelengths to
transmits the second signal-rate light signals to the

plurality of transmission device sections.

Brief I ipt £ the I S

Figs; 1A and 1B are block diagrams showing a
conventional optical transmission device:

Figs. 2A and 2B are block diagrams showing an optical
transmission device according to a first embodiment of the
present invention: and '

Figs. 3A and 3B are block diagrams sﬁowing an optical
transmission device according to a second embodiment of the

prasent invention.

The present invention will be described with referance
to the drawings.

Referring now to Figs:_ZA and 2B, description will be
made as régards an optical transmission device according to a.
first embediment of thelpresent invention. In the manner
. which will presently be dascribed in detail, the optical

transmigsion device comprises n-transmission device sections
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10-1 to 10-n and an optical synthesis branching section 20.

Each ¢f the transmission device sections 10-1 ﬁo 10-n
comprises an optical/electric conversion circuit 101 for
converting an A kbit/s light signal to an electric signal; a’
rate conversion circuit 102 for rate-converting thé‘A kbit/s
signal converted to the electric signal by the optical/
alactric conversion circuit 101 to a B #bit/s (A < B)
electric gignal to add a frame synchronous pattern, an
opposad station alarm signal, a service data signal, and the
like as an overhead bit to the electric signal; an overhead
bit'insertion circuit 103 for generating therein a frame
synchronous pattern and for inserting the frame synchronous
pattern generated inside, the sarvice data signal entered
from the outside of the device, and the like as the overhead
bit into a predetarmined bit position of the B kbit/s.
electric signal entered from the rate conversion circuit 102;
an electric/optical éonve:sion circuit 1041 in an electric/
optical conversion section 104 for converting the B kbit/s
electric signal including the frame synchronous pattern, the
service data signal, and the like entarsd from the overhead
" bit insertion circuit 103 to a light signal of a wavelength
A1 to An; and an optical amplifier circuit 105 for
amplifying the B kbit/s light signal emitted from the
electric/optical conversion circuit 1041 to a predetermined
level to transmit an outpu; to the optical synthesis
branching section 20.

Each of the transmission device sections 10-~1 to 10-n
further comprises an optical/electric conversion circuit 106
for converting the B kbit/s light signal entered from the

optical synthesis branching section 20 te an electric signal:
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a frame synchronous circuit 107 for frame-synchronizing the B

kbit/s electric signal from the optical/electric conversion
circuit 106; an overhead bit separation circuit 108 for
fetching the service data signal from the B kbit/s electric
signal from the frame synchronous circuit 107 to outﬁut the
sarvice data signal; a rate conversion circuit 109 for rate-
converting the B kbit/s electric signal from tha overhead bit
separation circuit 108 to an A kbit/s electric signal:; an
electric/optical conversion circuit 110 for converting the A
kbit/s electric signal from the rate'convérsion circuit 109
to a light signal to transmit the light signal to the outside
of the device; a service data signal circuit 111 foxr
receiving an order wire signal or another sexvice data signal
from the outside of the device to transmit an output to the
overhead bit insertion circuit 103 and for outputting the
sarvice data signal entered from the overhead bit separation
circuit 108 to the outside of the device; and a wavelength
identification signal circuit 1042 in the electric/optical
conversion section 104 for storing the wavelength of the B
kbit/s light signal emitted from the eiectric/optical
conversion circuit 1041 as wavelength identification
information.

The optical synthesis branching section 20 comprises an
optical synthesis circuit 201 for wavelength-multiplexing the
B kbit/s light signals of different wavelengths 11 to An
enmitted from the n-transmission device sections 10-1 to 10-n
to output a wavelength-multiplexed light signal; an optical
booster amplifiér 202 for amplifying the wavelength-
multiplexed light signal emitted from the optical synthesis

circuit 201 to a predetermined level to transmit an output to
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transmission path; an optical preamplifier 203 for amplifying
the wavelength-multiplexed light signal received/entered f£xom
the opposita-side optical transmission device through the
transmission path to a predetarmined level; and an qptical
branching circuit 204 for distributing/equalizing the
wavelength-multiplaxad light signal emitted from the optical
preaﬁplifier 203 for each wavelength aﬂd subgequently
branching the light signal into n-wavelengths to transmit
outputa to the n-transmisaion device sections 10-1 to 10-n.

The optical t:ansmissién device further conmprises a
wavélength identification signal monitor 30 which praestores
wavalength identification information emitted from 'the
electric/optical conversion circuits 1041 mounted on the n-
transmission device sections 10-1 to 10-n, compares in
conformity the prestored wavelength identification
information with the wavelength identification information
from the wavelength identification signal circuit 1042 in the
electric/optical conversion section 104 in which the
wavelength identification information of the actually mounted
electric/optical convarsion circuit 1041 is stored, and
controls light signal output operation of each.electric/
optical conversion circuit 1041. |

The description will now.-be directed to an operation of
the optical transmission device of Figs. 2A and 283. The
optical/electric conversioﬂ circuit 101 of the transmission
device section 10-1 converts the A kbit/s light signal
entered from the ocutside of the device to an electric signal
to transmit an output to the rate conversion circuit 102.

The rate conversgsion cirxcuit 102 rate-converts the A kbit/s
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to add the frame synchronous pattern, the service data signal
or the like as the overhead bit to the A kbit/s electric
signal emitted from the optical/electric conversion circuit .
101. The overhead bit insertion circuit 103 generates inside
the frame synchronous pattern while inserting the frame
synchronous pattern generatéd ingide, the sgservice data signal
entered from the servica data signal ci?cuit 111 or the like
into a predetermined bit position of the B kbit/s electric
signal entered from the rate conversion circuit 102. The B
kbit/s electric signal emitted from the overhead bit
insertion circuit 103 is converted to a light signal of a
wavelength A1 by the electric/optical conversion circuit
1041, and transmitted to the optical amplifier circuit 105.
The optical amplifieﬁ circuit 105 amplifies the light signal
of the wavelength A1l entered from the electric/optical
conversion circuit.1041 to tha predetermined level and
subsequently transmits the ouéput to the optical synthesis
branching section 20. In the same manner, the transmissioﬁ
device section 10-n transmits the light signal of the
wavelength An to the optical synthesis branching section 20.
The optical synthesis circuit 201 constituted of a
photocouplar or the like of the optical synthesis'branching
section 20 multiplexes the B kbit/s light signal of the
wavelength A1 entered f£rom the transmission device section
10-1 and the B kbit/s ligh£ signal of the wavelength An
entered from the transmission device section 10-n to output a
wavelength-multiplexed light signal. The optical booster
amplifier 202 amplifies the wavelength-multiplexed light

signal of the wavelengths A1 to An entered from the optical
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synthesis circuit 201 to the predetermined level to transmit

an output to the opposite-side cptical transmission device
via the transmission path.

The optical preamplifier 203 on the reception side of:
the optical synthesis branching section 20 amplifiés tha
wavelength-multiplexed light signal entered from the
tranamission-side optical booster ampliﬁier;zoz of the
opposite-side optical transmission device via the
transmission path to the predetermined lavel, and transmits
an output to tha optical branching circuit 204. The optical
branching circuit 204 branches the wavelength-multiplexed
light signal of the wavelengths 11 to An from the optical
preamplifier 203 to each wavelength, and transmits the B
kbit/s light signal of the wavelength ;A1 to the transmission
device saction 10-1 and the B kbit/s light signal of the
wavelength An to the transmission device section 10-n.,

The optical/electric conversion circuits 106 of the
transmission device sections iO-l to 10-n convert B kbit/s
light signals of the wavelengths A1l to An entered from the
optical branching circuit 204 of the optical synthesis
branching section 20 to electric signals. The frame
synchronous circuit 107 frame-synchronizes the B kbit/s
electric signal entered from the optical/electrié'conversion
éircuit 106 to transmit an output to the overhead bit
separation circuit 108. Thg oveihead bit separation circuit
ioe fetches the service data signal, or the like added as the
overhead bit from the B kbit/s electric signal frame-
synchronized by the frame synchroncus cirxcuit 1Q7 to transmit
an output to the service data circuit 111 while transmitting

the remaining B kbit/s electric signal with the sgerxvice data
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signal, or the like fetched thexefrom toc the rate conversion
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circuit 108. The rate conversion circuit 109 rate-converts
the B kbit/s elactric signal from the overhead bit separation
circuit 108 to an A kbit/s electric signal to transmit an
output to the electric/optical conversion circuit 110. The
electric/optical conversion circuit 110 converts the A kbit/s
electric signal from the overhead bit separation Circuit 108
to a light signal to transmit the light signal to the outside
of the device. Subsequently, the service data signal circuit
111 transmits the order wire signal or anothar service data
signal entered from the outside of the device to the overhead
‘bit insertion circuit 103, and transmits the order wire '
signal or another service data signal enterad from the
ovarhead bit separation, circuit 108 to the outside of the
devica. |

If the electric/cptical conversion section 104 of the
transmission device section 10-1 malfunctions, is therefore
to be replaced with a spare eiectric/optical conversion
section of the wavelength 11, but is by mistake replaced
with a spare électric/optical conversion section of the
wavelength An of the transmission davice section 10-n, the
wavelength identification signal monitor 30 reads the
wavelength identification information from the replaced
wavelength identification signal circuit 1042 of the
wavelength An, compares the information wiﬁh the prestored
wavelength identification information of the electxic/optical
conversion circuit 1041 of the wavelength 11, and judges the
conformity. Since both the wavelength identification
information do not confofm with each other, the wavelength

identification signal monitor 30 transmits a shutdown control
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of the wavelength An of the replaced/mounted electric/
optical conversion section 104 6n the transmission device
section 10-1, so that no light signal of the wavelength An -
is emitted from the spare elactric/optical convarsién circuit
1041.

Additionally, in the optical’trangmission device of Fig.
2, the electric/optical coﬁversion section 104 is integrally
constituted of the electric/optical cénversion circuit 1041
and the wavelength identification sigmal circuit 1042, and
the wavalength identification signal monitor 30 is provided
in common to the transmission device sections outside the
transmission device sections 10-1 td 10-n and separately
therefrom. In another embodiment, the electric/optical
conversion circuit 1041 and the wavalength identification
signal circuit 1042 may be constituted Lndependently instead
of integrally, and the funct;on of the wavelength
identification signal monitor 30 is provided in the
independent wavelength identification signal circuit 1042.

Specifically, the independént wavelength identification
signal circuit 1042 also has a control function in which the
wavelength information of the second signal-rate light signal
emitted f£rom the electric/opticél conversion circuit 1041 is
prestored, the prestored wavelength information is compared,
in conformity, with the wayelength of the actual second
signal-rate light signal emitted from the electric/optical
conversion circuit 1041, and a wavelength monitoring control
signal is emitted as a meaningless signal in a case of
conformity or emitted as a significant signal in a case of

non-conformity to control the ocutput of tha electric/optical
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As aforementiocned, in the wavelength multiplexing

conversion circuit 1041.

system optical transmission device in which light signals of
a plurality of wavelengths are transmitted in the same
optical fiber, even if at the time of malfunction of the
transmission-side electric/optical conversion section for
transmitting light signals to the transmission path, a spare
electric/optical conversion section of another wavelength is
mounted for'replacement 5y mistaka, no light signal is _
emitted from the wrongly mounted sparxe electric/optical
conversion section. Therefore, the original system operation
of thea mounted spare electric/optical conversion section
being operated is not adversely affected.

Referring to Figs. 3A and 3B, the description will be
made as regards an optical transmission device according to a
second embodiment of the present invention. Similar pérts
are designated by like referenée numerals.

The optical transmissioﬂ device comprises n-
transmission device sections 60-1 to 60-n in addition to the
optical synthesis branching section 20. Each of the
transmission device sections 60-1 to 60-n comprises an
optical/electric conversion circuit 601 for converting an A
kbit/s light signal to an A kbit/s eleetric signal; a rate
conversion cirtuit 602 for rate-converting the A kbit/s
electric signal emitted from the optical/electric conversion
circuit 601 to a B kbit/s ($<B).electric-signal; an overhead
bit insertion circuit 603 for inserting as an overhead bit a
frame synchronous pattern generated inside to perform frame
synchronization with an opposite-side optical transmission

device, a service data signal entered from the outside of the
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device via the service data signal circuit 611 to be
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transmitted to the opposité-side optical transmission device,
and the like; an electric/optical conversion section 604
including an electric/cptical conversgion circuit 6041 which
converts the B kbit/s electric signal including the f£rame
synchronous pattern, the service data signal, and the like
emitted from the overhead bit insertioq circuit 603 to a
light signal of one of the wavelengths A1 to An to output a
B kbit/s light signal and which is controlled by a
transmission output control signal entered from a wavelength
monitoring comparator 70 to parform output control of the B
kbit/s light signal converted/emitted by itself, and a
wavelength information ocutput circuit 6042 which outputs
wavelength information having a one-to-one correspéndence
with the wavelength of the light signal emitted from the
electric/optical conversion circuit 6041; and an optical
amplifier circuit 605 for amplifying the B kbit/s light
signal emitted from the electﬁic/optical conversion circuit
6041 to a predetermined level to transmit an output to the
optical synthesis branching section 20.

Each of the transmission device sections 60-1 to 60-n
further comprises an optical/electric conversion circuit
section 606 including én optical/electric conversion circuit
6061 which converts the B kbit/s light signal entered from
the optical synthesis branching section 20 to a B kbit/s
electric signal and which is controlled by a received output
control signal entered from the wavelength monitoring
conparator 70 to perform output control of the B kbit/s
electric signal convertad/emitted by itself, and a wavelength

information output circuit 6062 which outputs wavelength
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information having a 6ne-to-6ne correspondence with the
wavelength-of the B kbit/s light signal to be entered into
the optical/electric conversion circuit 6061; a frame
synchronous circuit 607 for frame-synchronizing the B kbit/g
elactric signal emitted from the optical/electric conversion
circuit 6061 based on the frame synchronous pattern inserted
on the transmission side; an overhead b}t separation cizcuit
608 for separating the overhead bit from the B kbit/s
alactzic signal emitted f£rom the frame synchronous circuit
607 to fetch and output the service data signal; a rate
conversion circuit 609 for rate-converting the B kbit/s
electric signal with the overhead bit separated theréfrom
emitted from the overhead bit separation circuit 608 to an A
kbit/s electric signal; an alectric/optical converéion
circuit 610 for converting the ocutput of the rate conversion
circuit 609 from the A kbit/s electric signal to an A kbit/s
light signal to transmit the light signal to the outside of
the device; and a sezrvice datﬁ signal circuit 611 for
receiving an input of an ordér wire signal or ancother service
data signal from the outside of the device to transmit an
output to the overhead bit insertion cizrcuit 603 and for
transmitting the service aata.signal entered from the
overhead bit séparation circuit 608 to the outside of the
device. |

The above-mentionad wavaelength monitoring compactor 70
prestores wavalength information handled by the electric/
optical conversion circuits 6041 and the optical/electric
conversion circuits 6061 mounted on the n-transmission device
sections 60-1 to 60-n, compares in conformity the prestoréd

wavelength information with the wavelength information
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output cirduit 6042 of the electric/optical conversion
section 604, controls in such a manner that the B kbit/s
light signal converted by the electric/optical conversion
circuit 6041 is emitted at the time of conformity, or
contreols in such a manner that no B kbit/s light signal is
emitted at the time of non-conformity and transmits to the
outside a transmission~side alarm signal x indicating that
the electric/optical conversion section 604 is wrongly
mounted, and which compares in conformity the prestored
waveiength information with the wavelength information
emitted from the wavelength information output circuit 6062
of the optical/electric conversion section 606, controls in
such 2 manner that the B kbit/s electric signal converted by
the optical/electxic conversion circuit 6061 is emitted at
the time of conformity, or controls in such a manner that no
B kbit/s electric signal is emitted at the time of non-
conformity and transmits to tﬁe outside a reception-side
alarm signal y indicating that the optical/electric
conversion section 606 is wrongly mounted.

The description will now be directed to aﬁ'dperation of
the optical transmissgion device of Figs. 3A and 3B. The
optical/electric conversion cixcuit 601 of the transmission
device section’ 60-1 converts the A kbit/s light signal
entered from the outside of the device to an electric signal
to transmit an output to tﬂé rate conversion circuit 602,
The rate conversion cirxrcuit 602 rate-converts the A kbit/s
electric signal to a B kbit/s (A<§) electric signal in oxder
to add the frame synchronous pattern, the sexvice data signal,

and the like as the overhead bit to the A kbit/s .electric
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signal emitted from the optical/electric conversion circuit

601. The overhead bit insertion circuit 603 inserts the
frame synchronous pattern generated inside, the service data
signal entered from the service data signal circuit 611, and
the like to the predetermined bit position of the B kbit/s
electric signal entered from the rate conversion circuit 602.
The B kbit/s electric signal emitted from the overhead bit
insertion circuit 603 is converted to a light signal of a
wavelaength 11 by the electric/optical conversion circuit
6041, and transmitted to the optical amplifier circuit 605.
The optical amplifier circuit 605 amplifies the light signal
of the wavelangth A1l entered from tha electric/optical
conversion'ciicuit 6041 to the predetermined leval and
subsequently transmits the output to the optical synthesis
branching section 20. In the same manner, the transmission
device section 60~n transmits the light signal of the
wavelength An to the optical synthesis branching section 20.
The optical synthesis ci?cuit 201 constituted of a
photocoupler, or the like of the optical synthesis branching
section 20 multiplexes the light signal of the wavelength A1
entered from the optical amplifier circuit 605 of the
transmission device section 60-1 and the light signal of the
wavelength An entered f£rom the optical amplifier circuit 605
of the transmission davice section 60-n to output a
wavelength-multiplexed ligyt signal. The optical booster
amplifier 202 amplifies the wavelength-mﬁltiplexed light
signal of the wavelengths A1l to.An entered from the optical
synthesis circuit 201 to the predetermined level to transmit
an output to the opposite-side optical transmission device

via the transmission path.
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The optical preamplifier 203 of the optical synthesis'
branching section 20 amplifies to a predetermined lavel the
wavelength-multiplexed light signal which is received/entered
from the opposite-side optical transmission davice via the
transmission path, and transmits an output to the opfical
branching circuit 204. The optical branching circuit 204
distributes/equalizes the wavelength-multiplexed light signal
of the wavelangths A1l to An from the optical preamplifier
203 to each wavelength, subsequently btaﬁches the light
signal to the wavélangths, and transmits the light signal of
the wavelength A1 to the transmission device section 60-1
and the light signal of the wavelength An to the
t:ansmission device section 60-n. ’

The optical/electric conversion circuits 6061 of the
transmigssion device sections 60-1 to 60-n convert the light
signals of the wavelengths A1 to An entered from the optical
branching circuit 204 of the optical synthesis branching
saection 20 to B kbit/s elactric signals. The frame
synchronous circuit 607 frame-synchronizes the B kbit/s
electric signal entered from the optical/électric conversion
circuit 6061 to transmit an output to the overhead bit
separatioh circuit 608. The oVerhead bit separation circuit
608 separates the overhead bit from the frame-synchronized B
kbit/s electric signél and fetches the service data signal,
and the like added to the.qverhead bit to transmit an output
to the service data circuit 611, while outputting the
remaining B kbit/s electric signal wiﬁh the overhead bit
separated therefrom to the rate conversion circuit 608. The
rate conversion circuit 609 rate-converts the B kbiﬁ/s

electric signal from the overhead bit separation circuit 608
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to an A kbit/s electric signal to transmit an output to the

electric/optical conversion circuit 610. The alectric/
optical conversion circuit 610 converts the A kbit/§ electric
signal from the overhead bit separation circuit 608 to an A )
kbit/s light signal to transmit the light signal to the
outside of the device. Subsequently, the service data signal
circuit 611 transmits the order wirae signal or another
service data signal entered from the outside of the device to
tha overhead bit insexrtion circuit 603, and‘transmits the
service data signal separated by the ovarhead bit separation
cifcuit 608 to the outside of the device.

If the electric/optical conversion section 604 of the
transmission device section 60~1 is to be replaced with a
spare electric/optical convprsion section of the wavelength
A1 because of occurrence of failure, but is by mistake
replaced with a spare electric/optical conversion section of
the wavelength An of the transmission device section 60-n,
the wavelength monitoring comparator 70 takes the wavelength
information of the wavelength An from the replaced
wavelength information ocutput circuit 6042, compares the
information with the prestored wavelength information of the
wavelength A1 to be handled by the electric/optical
convergion circuit 6041, and judges the conformity. Since
both the wavelength information do not conform with each
other, the wavelength moni;oring comparator 70 transmits a
transmission output control signal to the gpare
electric/optical conversion circuit 6041 of the wrongly
replaced/mounted élactric/optical conversion saction 604 of
the wavelength An on the transmission device section 60-1,

performs shutdown control in such a manner that no light
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signal of the wavalength An is emitted from the wrongly

replaced/mountad spare electric/optical conversion seaction-
604, and emits a transmission-side alarm signal x indicating
that the alectric/optical conversion section 604 is wrongly
mounted. -
Moreover, if the optical/electric conversion section
106 of the transmission device section 60~1 is to be replaced
with a sfare cptioal/eléctric conve:sian section of the
wavelength A1 because of occurrence of failure, but is by
mistake replaced with a spare optical/electric conversion
section of the wavelength An of the transmission device
section 60-n, the wavelength monitoring comparator 70 takes
the ‘wavelength information of the wavelength An from the
replaced w;vglength information ocutput circuit 6062, compares
the information with the prestored wavelength information of
the wavelangth A1 to be handled by the optical/electric
conversion circuit 6061, and judges the conformity. Since
both the wavelength information do not conform with each
other, the wavelength monitoring comparator 70 transmits a
received output control sigmal to the spare optical/electric
conversion circuit 6061 of the wrongly replaced/mounted
optical/eléctric conversion section 606 of the wavelength An
on_the tiansmission device section 60-1, performs'shutdown
contiol in such a manner that no converted electric signal is
-emitted from the wrongly replaced/mounted spare optical/ |
electric conversion circuif 6061, and transmits to the
outside a reception-side alarm signal y indicating that the
optical/electric conversion section 606 is wrongly mounted,
Furthermore, in the optical transmission device of Figs.

3A and 3B, the electric/optical conversion section 604 is
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integrally comnstituted of the elactric/optical conversion

circuit 6041 and the wavelength information output circuit
6042, the optical/ alectric conversion gection 606 is

. integrally constituted of the optical/elactric conversion
circuit 1061 and the wavelength information output circuit
6062, and the wavelength monitoring comparator 70 ig provided
in common outside the transmission device sections 60~1 to
60-n and independently therefrom. In aﬁothex embodiment, the
function of the wavelength monitoring comparator 70 may be .
provided in common to only the txansmission saction or to
only the reception séction, or tha function of the wavelangth

monitoring comparator 70 may be, for each transmission device

© saction, Lntegrated with the electric/cptical conversion

circuit 6041 and the wavelength information output cirzcuit
6042 on the transmission side and with the optical/electric
conversion circuit €061 and the wavelength information ocutput
circuit 1062 on the reception side.

As aforementioned, in tﬁé wavelength multiplexing
system optical transmission device in which the light signals
of a plurality of different wavelengths are transmitted using
the same optical fiber, aven if the tranamission-~-side
electric/optical conversion gection fox transmitting the
light aignal toc the light transmission path is replaced by
mistake with a’ spare electric/optical conversion section of
another wavelangth at the time of failure, or even if the
reception-side optical/eleafric conversion section for
receiving the light signal from the light transmission path
is replaced by mistake with é spare optical/electric
conversion section of another wavelength at the time of

failure, no converted light signal or electric signal is
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emitted from the wrongly replaced/mounted spare electric/
optical conversion saction or spare optical/electric
convaxrsion saection. Tharefore, the original operatxon of the
system heing operated is not adversely affected.

Additionally, since the transmission-side alarm signal or'the
receptibn-side alarm signal indicating that the conversion
section is mounted by mistake is emitteg, the causa of
.service disconnaction can be quickly c¢larified, and the

service disconnection time can be reduced.
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1. An optical transmission device which comprises:

WHAT IS CLAIMED IS:

a plurality of transmission device sections each
including transmission-side optical/electric conversion means
for converting a fixst signal-raﬁe light signal entered from
the cutside of the device to an electrgc signal to output a
first signal-rate electric signal, transmiasion-gide sigmal
processing means for performing a pradetermine& signal
processing necessary for a transmission side of said first
signal-rate electric signal emitted from said transmission-
side optical/electric conversion means tc cutput a second
signal-rate electric signal, transmission-side electric/
0ptical_c05version méans for convarting said second signal-
rate elactric signal emitted from said trahsmission—side
signal procaessing means to a second signal-rate light sigmal
to transmit an output to in-device ancother fiist nmeans,
reception-side optical/electric convaersion means for
converting said second signal-rate iight signal entered from
said in-device another first means to'an electric signal,
recaived signal processing means for performing rate
conversion or another signal processing necessary for a
regeption side of said second signal-rate electric sigmal
emitted f;om said reception-side optical/electric conversion
means to output said first signal-rate electric signal, and
reception-side electric/opéical conversion means .for
converting said first signal~rate electric signal emitted
from said received signal processing means to a light signal
to transmit said first signal-rate light signal to said

outside of the device; and
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an optical synthesis branching gection as said in-
“device first means including optical synthesis means for
wavelength-multiplexing a plurality of light signals of
different wavelengths emitted from said transmission-side
electri¢/optical convexsion means of said plurality of
transmission device sections to 6utput a wavelength-
multiplexed light signal, an optical bqpster amplifier for
amplifying said wavelength-multiplexed light signél emitted
from said optical synthesis means to a predetermined level to
transmit an output to an'opposite-side optical transmission
deéice via a light transmisgsion path; an optical preamplifier
for amplifying said wavelength-multiplexed light signal
entered from said opposite-side optical transmission device
via said light transmission path to a predetermined level,
and optical branching means for distributing/equalizing and
branching said wavelength-multiplexed light signal emitted
from said optical preamplifier to the wavelengths to transmit
outputs to said reception~sidé optical/elactric conversion
means of said plurality of transmission device sections, said
optical transmission device performing wavelenéth-
multipleking transmission of the light signals of a plurality
of wavelengths using the same optical fiber, '

each of said plurality of transmission device sections
including transmission-side wavelength informatioﬁ'output
means for outputting wavelength information which has a one-
to-one corraspondence with.the wavelength of said second
signal-rate light signal emitted from said transmission-~side -
electric/optical conversion means as first wavelength
information; and fi:st transmission-side wavelength

nonitoring comparison means for prestoring wavelangth
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information of said second signal-rate light signal to be

handled by said transmission-gide electric/optical conversion
means as second wavelength information, monitoring and
comparing in conformity said first wavelength information of--
said transmission-side wavelength information output means
with said second'wavelength information and for outputting a
transmission output control signal in gccordance with a
comparison result, said transmission-side aelectric/optical
conversion maans performing output control of said second
signal-rate light signal converted/emitted by itself in
reéfonse to said transmisaion output control signal entered
from said first transﬁission-side vavelength monitoring
comparison means.

2, A; optical transmission device as claimed in clain
1, wherein said transmission-side electric/optica; convarsion
means, said trahsmission-side wavelength information output
means and said first transmission-side wavelength monitoring
comparison means are integraliy constituted.

3. An'optical transmission device as claimed in claim
1, wherein instead of said first transmission-side wavelength
monitoring comparison means of said plurality of transmission
device sections, second transmissionfside wavelength
monitoring comparison means common to the transmigsion device
sactions is disposed outside said plurality of transmission
davice sactions, and the sgcond transmission-side wavelength
monitoring comparison means prastores said second wavelangth
information emitted from said transmission-side
electric/optical conversion means of said plurality of .
transmission device sections, takes, monitors and compares in

conformity said first wavelength information emitted from
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said plurality of transmission device sections with said
sacond wavelength information and outputs a transmission
output control signél in accordance with a comparison result -
to perform said output control of said transmission;side
electric/optical conversion means. .

4. An optical transmission devicg which comprises:

a plurality of transmission device sections each
includihg transmisgion-side optical/electric conversion means .
for converting a first signal-rate light signal entered from . - -
tﬁe outside of the device to an electric signal to outpﬁtla
first signal-rate electzic signal, transmission-side signal
Processing"means for performing a predetermined signal
p:ocessing'necessary for a transmission side of said first
signal-rate elecﬁric signal emitted from said transmission-
side optical/electric conversion means to output a second
signal-rate elactric signal, transmission-side
.electric/pptical conversion méans for converting said second
signal-rate electric signal emittad from said transmission-
side s;gnal processing meang to a second signal-rate light
signal to transmit an output to in-device another.first means,
reception-side optical/electric conversion means for
converting said second signal-zxate light signal entared.from
said ih-device'another first means to an electric signal,
racaived signal procassing means for performing rate
conversion or another sign;l processing necessary for a
reception side of said second signal-rate electric signal
emitted from said reception-sida optical/electric ¢conversion
means to output said first signal-rate électric'signal, and

reception-side electric/optical conversion means for
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converting said first signal-rate elactric signal emitted

from said received signal processing means to a light signal
to transmit said first signal-rate light signal to said
outside of the device; and- _

an optical synthesis branching section as said in-
device first means including optical synthesis means for
wavelength-multiplexing‘a Plurality of }ight sighéls of
different wavelengths emitted from said tranqqigsion—side
electric/optical convarsion means of said plgrality of
transmission device sectioms to output a waﬁelength;
multiplexed light signal, an optical booster amplifier. for
amplifying said wavelength-multiplexed light signal emitted
from said qptical.syntheéis means to a predetermined leval to
transmit an output to an opposite-side optical transmission
device via a light transmission path, an.optical preamplifier
for amplifying said wavelength-multiplexed light signal
entered from said opposite-side optical transmission device
through said light transmissién path to a predetermined level,
and optical branching means for distributing/equalizing and
branching said wavelength-multiplexed light signal emitted
fron said optical preamplifier to the wavelengths to transmit
outputs to said reception-side optical/elactric conversion
means of said plurality of transmission devica sections, said
optical transmission device performing wavelength-
multiplexing transmission of the light signals of a plurality
of wavelengths using the sa;:le optical fiber,

each of said plurality of transmission device sactions
including reception-side wavelength information output means
for outputting wavelength information which has a one;to-one

correspondence with the wavelangth of said second signal-rate
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light signal entered from said reception-side optical/
electric conversion means as third wavelength information;
and first reception-side wavelength monitoring coﬁparison
means for prestoring wavelength information of said second
signal-rate light signal to be handled by said iecqption—side
optical/elactric conversion means as fourth wavelength
information, monitoring and comparing ip conformity said
third wavelength information emitteéd from said reception-side.
wavelength information output means with said fourth
wavelength information and for.cutputtinéfa-:eceived output
control siéhal in accordance with a comparison result,'said
reception-side optical/electric conwe:sioq‘means performing
cutput control of said second signal-xate electric signal
converted/emitted by itself in response to said received
output control signal enterad from said first zeception-side
wavelength moniﬁoring cohparison means.

‘5. An optical transmission device as claimed in claim
4, vwherein said :eception-sidé optical/electric conversion
means, said recéption-side wavelength information output
means and said fizrst reception-side wavelength monitoring
comparison meéans are integrally constituted.

6. an optical transmission device as claimed in claim
4, wherein instead.of sald first receptioh-side wavelength
monitoring comparison means of said plurality of transmission
device gections, sgecond reqeption-éide wavelength monitoxing
comparison means common to the transmission device sections
is disposad outside said plurality of transmission device
sections, which prestores said third wavelength information
entered from said reception-side optical/electric conversiocn

means of said plurality of transmission device sections,
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takes, monitors and compares in conformity said fourth
wavelength information amitted f£rom said reception-side -

wavelangth information output means of said plurality of
thansmiasion device sections with said fourth wavelength -
information, and outputs a received output control signal in
accordance with a comparison result to perform said output
control of said ?eception-sida optical(electric convarsion
means.

7. An optical transmission device as claimad in claim
3, wherein said second transmission-side waﬁalength
monitoring comparison means and said Qecond reception-sgide
wavelength monitoring comparison means are integrally
constitute%_oﬁtside said plurality of transmission device
sections. | ' .

8. An optical transmission device as claimed in claim
1, wherein said trxansmission-side signal processing means

comprises transmission~side rate conversion means for rate-

-converting said first signal-rate elactric signal emitted

from said transmission-side optical/electric conversion means
to said sacond signal-rate electric signal, and overhead bit
insertion means for insarting as an ovarhead bit a frame
synchronous pattern for performing synchronization with said
opposite-side optical transmission device, a service data
signal entered from said outside of the device to be
transmitted to said opposite-side optical transmission davice,
and the like into a predetermined bit position of said second
signal-rate electric signal emitted from said transmission-
side rate conversion means; and said reception-side signal
processing means comprises frame synchronous means for frame-

synchronizing said sacond signal-rate electrié signal emitted
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from said reception-side optical/electric conversion means

based on said frame aynchrohous pattern insertad on said
transmisgion sidé, and ovarhead bit éaparation means for
separating said overhead bit from said second signal-rate
electric signil emitted from said frame synchronous means to
fetch and transmit said service data signal to sald outside
of the devica. | ' | '

9. An optical transmission device using wavelength
multiplexing technique in which light signals of a plurality
of wavelengths aze transmitted in the same optical fiber, a
trhnsmisqion saction of said optical transmission device
comprising:

transmission~side optical/electric conversion means for
conve:ting.; first signal-rate light signal from the outside
of the device to an electric signal to 6utput a first signal-
rate alectric signal;

transmission-side signal processing means for
performing a predetarmined siénal processing necessary for a
transmission side of said first signal-rate electric signal
from said transmission-side optical/electric conversion means
to ocutput a second signal-rate electric signal;

transmission-side slectric/optical conversion means fox
converting said sscbnd signalfrate-eiectric signal from said
transm;ssion-side signal proceséing means to a second signal-
rate light signal of a predetermined wavelength and
éont:olling in accordance #ith a wavelangth monitoring
control signal entered f£rom an in-device another means to
output said second signal-rate light signal when said
wavelength monitoring control signal is a meaningless signal

or not to output said second signal-rate light signal when
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said wavelength monitoring control signal is a significant
'signal: -

wavelength identification control means forming said
in-device another means for prestoring ;avelength information
of said second signal-rate light signal emitted from said
transmission-side electric/optical conversion means,
comparing in conformity said prestored wavelength information
with the wavelength of said second signal~rate light signal
actually emitéed fxom said transmission-side electric/cptical
conversion means and for outputting said wavelength
mohitorihg control signal as the meaningless signal in a case
of cohformity to control an output of said transmission-side
electric/optical conversion means or outputting said
wavelengthlmonitoring contzrol signal as the significant
signal in a case of non-conformity to control the output of
said transmission-side electric/optical convarsion means; and

optical transmission output amplifying means for |
amplifying said second signal;rate light signal emitted from
said transmission-side electric/optical conversion means to a
predetermined level to emit an output.

10. An optical output control gystem of the optical
transmission device as claimed in claim 9; wherein.

said transmission-side electric/optical conversion
means and said wavelength identification.control means are
integrally constituted, _ | |

said wavelength identification control means prastores
the wavelength information of said second signal-rate light
signal emitted from said transmission-side electric/optical
conversion means, only outputs said prestored wavelength

information as a wavelength identification signal, has no
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function of controlling the output of said transmission-side

41

electric/optical conversion means, and is provided with
wavelength identification signal monitoring means for
monitoring said wavelength identification signal from said .
wvavelength identification means separate from said
transmission section on the trxansmission side of said optical
transmission davice, and .

said wavelength identification signal monitoring means
prestores the wavelength information of said second signal-
rate light signal emitted €rom said transmission-side '
electric/optical conversion means, compares in conformity
said prestoxed wavelength information with said wavalength
identifica?ion signal read from said actually mounted
waveleugth’identification means, and outputs said wavelength
monitoring controlnsigﬁal as the meaningless signal in the
case of conformity to control the ocutput of said
transmission-side aelectric/optical conversion means or
outputs said wavelength monit&ring control signal as the
significant signal in the case of non-conformity to control
the output of said transmission-side electric/optical
conversion means.

11. An optical output control system of the optical
transmission device as claimed in claim 9, which comprises a
plurality of transmission sectiong of said optical
transmission device, and optical synthesis means. for
wavelength-multiplexing sagd second light signals of
different wavelengths from said transmission-~side
electric/optical conversion means of said plurality of
transmission sactions to transmit a wavelength-multiplexed

light signal to a transmission path.
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12. an optical output control system of the optical

transmission device as claimed in claim 10, wherein said
wavelangth identification signal monitoring means prestores
the wavelength information of.said second light signals '
emitted from said transmission-side electric/opticai
conversion means of the plurality of transmission sections of
said optical transmission device, and compares in conformity
the prestoxed wavalength information of said second light
signals with the wavelength identification signals of said
second light sigmals actually emitted from said wavelength
identification means to control said transmission-side
electric/optical conversion means.

13. An optical output' control system of the optical
transmissién davice as claimed in claim 9, wherein said
transmission-side sign#l pzocessing means comprises
transmission-side rate conversion means for rate-converting
said first signal-rate electric sign#l from said
transmission-side optical/eleétric conversion means to the
second signal-rate elactric signal;. and overhead bit
insertion means for inserting as an overhead bit a frame
synchronous pattern generated in the device for performing
synchronization with said opposite-sidé optical transmission
device, a service data signal entered from said outside of
the device, and the like into a predetermined bit position of
said second signal-rate elgctric signal from said
transmission~side rate conversion means to transmit an ocutput
to said opposige-side optical transmission devica.

14. Aan optical oﬁtput control system of an optical
transmission device using wavelength multiplexing techniqua

in which light signals of a plurality of wavelengths are
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transmitted in the same optical fiber, comprising:

43

a plﬁrality of transmission device sections each
including:

transmission-side optical/electric conversion means for
converting a first signal-rate light signal from the outside
of the device to an electric signal to output a first signal-
rate electric signal; -

transmission-side rate conversion means for rate-~
converting said first signal-rate eélectric signal from said
transmission-side optical/alectric conversion means to a
second signal-rate electric signal;.

— overhead bit insertion means for inserting as an
overhead b%; a frame synchronous pattern generated in the
device for performing synchronization with an opposite~gide
optical transmiasion device, a gervice data signal entered
from said outside of the device, and the like into a
predetermined bit position of said second signal-rate
elactric signal from said traﬁsmission-side rate conversion
maans to transmit an output to said opposite-side optical
transmission device:' |

transmission-sida electric/optical conversion means for
converting said second signal-rate electric signal.with said
frame synchronous pattern and said overhead bit inserted
therein from said overhead bit insertion means to a second
signal~rate light signal of a predetermined wavelength and

for controlling in accordance with a wavelength monitoring

control signal entered from an in-device another means to

output said second signal-rate light signal when said
wavelength monitoring control signal is a meaningless signal

or not to output said second signal-rate light signal when
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said wavalength monitoring control signal is a significant

signal;

wavalength identification control means form;ng said
in-device another means for prestoring wavelength 1n£ormatzon .
of said second signal-rate light signal emitted from said
transmission-side electric/optical conversion means,
comparing in conformity said prestored.wavelength-info:mation
© with the wavelength of said second signalerate light signal
actually emitted from said transmission-side electrxc/optlcal
conversion means and for outputting said wavelength
monitoring control signal as the meaningless signal in a case
of conformity to control an output of said transmission-side
.electric/ogtical conversion means or outputting said
wavelength monitoring control signal as the significant
signal in a case of non-conformity to control the output of
said transmission-side electric/optical conversion means;

optical transmission output amplifying means for
amplifying said second signal;rate light signal emitted from
gsaid transmission-side elactric/opt;cal conversion means to a
predetermined level to transmit an output to a common sedtion
of said optical tranamission device;

reception-side optical/electric conversion means for
converting said second signal-rate light signal entered from
the common section of said optical transmission device to
said second signal-rate electric signal;

frame synchronous meaﬁs for frame-synchronizing said
second signal-rate electric signal from said reception-~side
optical/electric conversion means based on the frame

synchronous pattern inserted thexein:
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overhead bit separation means for separating said
service data signal and another overhead bit inserted therein

from said second signal-rate electric signal synchronized by
said frame sjnchronous means to transmit the overhead bit to . -
said outside of the device;

reception-side rate conversion means for rate-
converting said second signal-rate elactric signal with said
servica data signal and another overhead bit separated :
therefrom by said overhead bit separation means to said- fxrst i
signal-rate electric signal; and SR wff

" reception-side electric/optical conversion means for
converting said first signél—rata electric signal'emitteq:
from said.reéeption-sida rate conversion means to a light
signal to éransmit the light signal to said 9utside of the
device; and

an optical synthesis branching section forming tha
common section of said optical transmission devicae inclqding:

optical synthesis maans'for wavelength-multiplexing
said second signal-rate light signais of different
wavelengths emitted from said optical transmission output
amplifying means of said plurality of transmission device
sections to output a wavelength-multiplexed light signal;

' optical booster amplifying means for amplifying said
wavelength-multiplexed light signal emitted from said optical
synthesis means to a predetermined level to transmit an
output to an opposite-sideloptical transmission device via a
transmiss ioﬁ path;

an optical preamplifying means for amplifying said
wavelength-multiplexed light signal received/entered from

said opposite-side optical transmission device through said
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transmission path to a ﬁredete:mined level; and

eptical branching means for distributing/aqualizing and
branching said wavelength-multiplexed light signal emitted
from said éptical preamplifying means to the plurality of
wavelengths to transmits .said second signal-rate light
gsignals to said plurality of transmission device sections.

15. An optical output control system of the optical
trangmission device as claimed in claim 6, wherein

said transmission-side elactr;c/optical conversion
means and said wavelength idant;fiCation cont:ol means ara
1ngegrally constituted, o

said wavelength identification control means prestores
the wavelquth'information of ‘said second signal-rate light
signal emigted from said trangmission-side electric/optical
conversion méans, outputs said prestored wavelength
information as a wavelength identification signal, and is
provided with wavelength identification signal monitoring
means for monitoring said wavélength identification signal
from said wavelength identification:maans separate from said
trxansmission section on the transmission side of said optical
transmission device, and

said wavelength identification signal monitoring means
prastores the wavelength information of said second signal-
rate light signal emitted from said transmission-side
electric/optical conversioq means, compares in conformity
said prestored wavelength information with said wavelength
.identification signal read from said actually mounted
wavelength identification means, and outputs said wavalength
monitoring control signal as the meaningless signal in a case

of conformity to control an ocutput of said transmission-side
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monitoring control signal as the significant signal in a case-
of Non-conformity to control the output of said transmission-

gside electric/optical conversion means.



