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OPTICAL TRANSMISSION DEVICE ANO 

OPTICAL OUTPU~ CONTROL SYSTEM THEREOF 

Back~rouru:i_of the Invention: 

The present invention relates to an optica1 

transmission device for carryinq out a waveform-multiplexing 

transmission and to an opti'ca1 output control system thereof 

Such an optical transmission device includes a 

transmission device section in which light signals entered · 

from the outside are optical/electrical c·onverted and 

subjected to a necessary transmission-side signal processing 

such as rate conversion and the like, ·subsequently 

electric/optical converted and emitte~ 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 t? Figs. lA and 1B, description will be made 

as an optical transmission device u-ing a conventional 

wavelength multiplexing technique. The optical transmission 

device comprises a plurality of transmission device sections 

40-1 to 40-n and an optical synthesis branching section 50 

connected to the transmission device sections 40-1 to 40-n. 

Each of the transmission device sections 40-1 to 40-n 

comprises an optical/electric conversion circuit.401 for 

converting an A kbit/s light signal entered from the outside 

of the device to an electr~c signal, a tr~smission-side 

signal processing circuit 402 for performing a rate 

conversion or another siqnal 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 lcbit/s electric signal, an electric/optical conversion 

circuit 403 for converting the B kbit/s electric signal 

emitted from the transmission-side signal processin~ circuit 

402 to a iight signal to output the light signal to the 

optical synthesis branching section SO, an optical/electric 

conversion circuit 404 for converting ~ B 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 a rate conversion or another signal 

processing required for a reception side of the B kbit/s 

electric signal emitted from the optical/electric conversion 

circuit 404 to output ari A kbit/s electric signal, and an 

electric/optical conver~ion circuit 406 for converting the A 

kbit/s electric signal emitted from the reception-side signa1 

processing circuit 405 to a light signal to output the light 

signal to the outside of the device. 

The optical synthesis branching section SO comprises an 

optical synthesis circuit 501 for w~ve1ength-multiplexing the 

B lcbit/s liqht siqnals of wavelengths A 1 ~o An from the 

transmission device sections 40-1 to 40-n to output a 

wavelength-multiplexed light signal, an optical booster 

amp~ifiar 502 for amplifying the wavelength-multiplexed light 

signal emitted.from the optical synthesis circuit 501 to a 

predetermined level to transmit an output to an opposite-side 

optical transmission device via a transmission path; an 

optical preamplifier 503 for amplifying the wavelength-

mul tiplexed light signal entered from the opposite-side 

optical transil'lission 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 50~ for 

each wavelength and subsequently branching the light signals 

into tha wavelengths Al to An to transmi.t outputs· to the 

optical/electric conversion circuits 404 of the transmission 

device sections 40-1 to 40-n. 

For the first problem in the conventional optical 

t:ansmission device, in a case where the optical synthesis 

circuit 501 is constituted 0£ a photocoupler or the like, for 

e~ample, the electric/optical conversion circuit 403 of the 

wavalength ii of the tz:ansmission device section 40-1 is to 

be replaced with a spare electric/optical conversion ci~cuit 

of the same wavelength A 1 because of failure I but a spare 

electric/o~tical conversion ci~ouit 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 amitted from the 

transmission device section 40-n during normal operation is 

emitted from the transmission device section 40-1 and two 

light signals of the wavelength An are entered into the 

optical synthesis circuit 501, the system being originally 

ope~ated with the wavelength ln causes service disconnection. 

To prevent the problem, n-optical filters for passing 

only the predetermined wavelength may be inserted 

corresponding to the transmission device sections 40-l·to 40-

n on the input side of the optical synthesis circuit 501 of 

the optical synthesis branching .section SO, .but the optical 

synthesis branching section 50 disadvantageously becomes 

expensive and large-scaled accordingly. 
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Moreover, for the second problem in the conventional 

optical transmission device, for example, -the optical/ 

electric conversion circuit 404 of the wavelength Al of the 

transmission device section 40-1 is to be replaced with a 

spare optical/electric conversion circuit of the same 

wavelength Al because of failure, but a spare optical/ 

electric conversion circuit of the wa~lenqth An for the 

transmission device section 40-n is actually mounted by 

mistake. In this case, the characteristic of the optical 

filter depends on the wavelength An mounted in the 

optical/electric conversion circuit 404, but an alarm of 

input signal disconnection or error ratio deterioration is 

generated. Therefore, it takes time to cle~r up the cause of 

the alarm, and, as a result, service disconnection time is 

lengthened until the cause is clarified. 

$1minµu;y of the Imc.en.ti.M...&. 

It is therefore ·an object 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 electric/optical conversion 

circuit is replaced with another electric/optical conversion 

ci~~uit for another transmission device section being 

operated. 

It is another object of the present invention to 

provide an optical output control system of ~he 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 circuit for the other 
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transmission device section being operated. 

It is stil1 another Object of the present invention to 

provide an optical output control system of the optical 

transmission device of the type described. 

Other objects of the present invention w~ll become 

c1ear as the description proceeds. 

According to a first aspect of the present invention, 

there ~s provided an opticai transmission device which 

comprises a p1urality of transmission device sections each 

including transmission-side optical/e1ectric 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 e1ectric signal, transmission-side signal 

processing means for performing a predetermined signal 

processing necessary for a transmission side of the first 

signal-rate e~ectric signal emitted from the transmission­

side optical/electric conversion means to output a second 

signal-rate electric signal,·transmission-sida 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 another first means, 

re~eption-side optical/electric conversion means for 

converting the· second signal-rate light signal entered from 

the in-device another first means to an electric. siqnal, 

received signal processing means for performing rate 

conversion or another signal processing necessary for a 

reception side of the second signal-rate electric signal 

emitted from the reception-side optical/el.ectric conversi.on 

xneans 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 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 s'Ynthesis 

branching section as the in-device first means including 

optical synthesis means for wavelength-multiplexing 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 output a 

wavelength-multiplexed light signal, an optical booster 

amplifier for amplifying the wavelength-multiplexed light 

signal emitted from the optical synthesis means to a 

predetermined level to transmit an output to an opposite-side 

optical transmission device via a light transmission path, an 

optical preamplifier for amplifying the wavelength-

mul tiplexed liqht signal entered from 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-

mul tiplexed light signal emitted from the optica~ 

preamplifier to the wavelengths to transmit outputs to the 

rec~ption-side optical/electric conversion means of the 

plurality' of transmission device sections, tha opticai 

transmission device performing wavelength-multiplexing 

transmission of the light signals of a plurality of 

wavelength~ using the same optic~l fiber, each of the 

plurality of transmission device sections inc~uding 

transmission-side wavelength information output means £or 

outputting wavelength information which has a one-to-one 
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correspondence with the wave1ength of the second signal-rate 

light signal emitted from the transmission-side electric/ 

optical conversion means as first wavelength information; and 

first transmission-side wavelenqth monitoring comparison 

means for prestoring wavelength information of the second 

signal-rata light s~gnal to be handled by the transmission­

side electric/optical conversion means ~s seoond wavelength 

information, monitoring and comparing in conformity the first 

wavelength information 0£ the transmission-side wave1ength 

information ~utput means with the second wavelength 

information and for outputting a transmission output control 

signal in accordance with a comparison result, the 

trans:lllission~sida electric/optical conversion means 

perfo~ng output control of the second signal-rate light 

signal converted/emitted by itself in response to the 

transmission output control s~gnal entered from the first 

transmission-side wavelength monitoring comparison means. 

According to a second aspect of the present invent~on, 

there is provided an optical transmission device which 

comprises a plurality of transmission device sections each 

including transmission-side optical/electric conversion means 

for converting a first signal-rata light signal entered from 

th~. outside o~ the device to an electric signal to output a 

first signal.-rate electric si.gnal ,· transmission-side signal 

processing means· for performing a predetermined signal 

processi~g necessary for a transmission side of the first 

siqnal-x:ate electric signal emit.ted from the transmission­

side optical/e1ectric conversion means to output a second 

signal-rate electric signal, transmission-side electric/ 

optical conversion means for conve4ting 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 for 

converting the second signal-rate light signal entered £rom 

the in-device another first means to an electric signal, 

received signal processing means for p~rforming rate 

conversion or another signal.processing necessary for a 

reception side of the second signal-rate electric signa1 

emitted from the reception-side optical/electric conversion 

means to output the first signal-rate electric signal, and 

reception-side electric/optical conversion maans 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 wavelength-multiplexing a 

plurality of light signals of different wavelengths emitted 

from the transmission-si°de electric/optical conversion means 

of the plura1ity of transmission device sections to output a 

wavelength-multiplexed light signal, an optica1 booster 

amplifier for amplifying tl'le wavelength-multiplexed light 

signal emitted from the optical synthesis means to a 

predetermined 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 from the opposite-side 

optical 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 wavelenqth-

mul tiplexed light signal emitted from the optical 

preamplifier to the wavelengths to transmit outputs to the 

reception-side optical/electric conversion means of the 

plurality of transmission device sections, the optical 

transmission device performing 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 

reception-side wavelength information output means for 

outputting wavelength information which has a one-to-one 

correspondence with the wavelength of the second signal-rate 

light signal entered from the reception-side optical!electric 

conversion means as third wavelength information; and first 
I 

reception-side wavelength monitoring comparison means for 

prestoring wavelength information of the second signal-rate 

light signal to be handled by the reception-side 

optical/electric conversion maans as fourth wavelength 

information, monitoring and comparing in conformity the third 

wavelength information emitted from the reception-side 

wavelength information output means with the fourth 

wavelength information and for outputting a received output 

co~~rol signal in accordance with a comparison result, the 

reception-side· optical/electric conversion means performing 

output control of the second signal-rate electric signal 

converted/emitted by itse1f 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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wavelenqth multiplexing technique in which light signals of a 

plurality of wavelengths are transmittad in the same optical· 

fiber, a transmission section of the _optical transmission 

device comprising transmission-side optical/electric 

conversion means for converting a first signal-rate light 

signal fro~ 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 predetarmi.ned 

signal processicq necessary for a transmission side of the 
• 

first signal-rate electric signal from the transmission-side 

optical/electric conversion means to output a second signal­

rate electric signal, transmission-side electric/optica1 

conversion means for converting the second signal-rate 

electric siqna:t from the transmission-sj,.de signal processing 

means to a second signal-rate light signal of a predetermined 

wavelength and controlling in a.ccord.8nce with a wavelenqth 

monitoring control signal entered from an in-device another 

means to output the second signal-rate liqht signal when the 

wavelenqth monitoring control signal is a meaningless signal 

or not to output the second signal-rate light signal when the 

wavelength monitoring control signal is a sign1ficant signal, 

wavelength identification control means forming the in-device 

ano.ther 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 seco~d signal-rate light signa1 

actually emitted from the transmission-side electric/optica1 

conversion means and for outputtinq 'the wavelength monitoring 

control signal as the meaningless signal in a case of 
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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 contro1 the output of­

the transmission-side electric/optical conversion nieans, and 

optical transmission output amplifying means for amplifying 

the second signal-rate light signal emitted from the 

transmission-side electric/optical conversion means to a 

predetermined 1eve1 to emit an output. 

According to a fourth aspect of the present invention, 

there is provided an optical output control system of an 

optical transmission de~ice using wavelength multiplexing 

technique in which light :signals of a plurality of 

wavelengths are transmi tt,ed in the saae optical fiber. The 

optical output control system comprises a plurality of 

transmission device sections each including transmission-side 

optical/glectric conversion :means for converting a first 

signal-rate liqht signal from the outside of the device to an 

electric signal to output a first s;gnal-rate electric signa1, 

transmission-side rate conversion means for rate-conve~ting 

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 for· 

inserting as an overhead bit a frame synchronous pattern 

generated in the device for performing synchronization with 

an opposite-side optical transmission device, a service data 

signal entered from the outside .of 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 

electric signal with the frame synchronous pattern and the 

overhead bit inserted 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 

meaningless signal or not to output the second 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 

informatio~ 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 meaning1ess signal in a case of 

conformity to control an output of the transmission-side 

electric/optical conversion means or outputting the 

.wa~length 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·, 

optical transmission output amplifyinq means for amplifying 

the ~econd signal-rate light signal emitted from the 

transmission-side electric/optical conversion means to a 

predetermined level to transmit an output to a co;:n:mon section 

of the optical transmission device, recept~on-side 
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optical/electric conversion means for converting the second 

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 inserted therein, overhead bit 

separation means for separating the service data signal and 

another overhead bit inserted therein from the second signal­

rate electric signal synchroni~ed by tha frame synchronous 

means to transmit the overhead bit to the outside of the 

device, reception-side rate conversion means for rate­

converting the second signal-rate electric signal with the 

sarvice data signal and another overhead bit separated 

therefrom by the overhead bit separation means to the first 

signal-rate electric signal, and reception-side electric/ 

optical conversion means for converting the first signal-rate 

electric signal emitted from the reception-side rate 

conversion means to a light signal to transmit the light 

signal to the outside of the device. The optical output 

control system comprises further comp~ises an optical 

synthesis 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 wavelengths emitted from the optical 

transmission output ainplifying means of the plurality of 

transmission device sections to output a wavelength-

mul tiplexed light signal, optical booster amplifying means 

for ampli£yinq the wavelength-multiplexed light signal 

emitted from the optical syn_thesis means to a predetermined 
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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-side optical 

transmission device through the transmission path to a 

predetermined level, and optical branching means for 

distributing/equalizing and branching the wavelength-

mul tiplexed light signal emitted from the optical 

preamplifyinq means to the plurality of wavelengths to 

transmits the second signal-rate light signals to the 

plurality of transmission device sections. 

~~~scription of thQ nrawing: 

Figs. lA 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 showing an optical 

transmission device according to a second embodiment of the 

present invention. 

~Qription of_tbe· Preferres:J, Embgdiments: 

The present invention will be described with reference 

to the drawinqs. 

Referring now to Figs. 2A and 2B, description will be 

made as regards an optical trans~ission device according to a 

first embodiment of the present invention. In the manner 

which will presently be described in detail, the optical 

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

Each of the transmission device sections 10-1 to 10-n 

comprises an optical/electric conversion circuit 101 for 

converti~g an A kbit/s light signal to an electric signal; a 

rate conversion circuit 102 for rate-converting the'A kbit/s 

signal converted to the electric signal by the optical/ 

a1ectr£c conversion circuit· 101 to a B le.bit/a (A < B) 

electric signal to add a frame synchronous pattern, an 

opposed 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 patt_ern and for inserting the frame synchronous 

pattern generated inside, the service data signal entered 

from the outside of the device, and the like as the overhead 

bit into a predetermined bit position of the B kbit/s. 

electric signal entered from the rate conversion circuit 102; 

an electric/optical conversion circuit 1041 in an electric/ 

optical conversion section 104 for converting the B kl:>it/s 

electric si~al including the frame synchronous pattern, the 

service data signal, and the like entered from the overhead 

bit insertion circuit 103 to a light signal of a wavelength 

Al 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 output 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 to an electric signal; 
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a frame synchronous circuit 107 for frame-synchroni~inq 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 output tha 

service data signal; a rate conversion circuit 109 for rate­

convertinq the B kbit/s electric signal from the overhead bit 

separation circuit 108 to an A kbit/s electric signal; an 

electric/optical conversion circuit 110 for converting the A 

Jc.bit/a electric signal from the rate.conversion circuit 109 

to a light signal to transmit the light signal to the outside 

of the device; a service data signal circuit 111 for 

receiving an order wire signal or another service data ~ignai 

from the outside of the device to transmit an output to the 

overhead bit insertion circuit 103 and for outputting the 

service 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 electric/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 ~ifferent wavelengths .ii 1 to An 

emitted from the n-transmission device sections 10-1 to 10-n 

to output a wavelength-multiplexed light signal; an optical 

booster amplifier 202 for amplifying the wavelength-

mul tiplexed light siqnal emitted from the optical synthesis 

circuit 201 to a predetermined level to transmit an output to 
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an opposite-side optical transmission device via a 

transmission path; an optical preamplifier 203 for amplifying 

the wavelength-mu1tiplexed liqht signal received/entered from 

the opposite-side optical transmission device th.rough the 

transmission path to a predetermined level; and an optical 

branching circuit 204 for dis_tributing/equalizing the 

wavelength-multiplexad light signal emitted from the optical 

preamplifier 203 for each wavelength and a'Ubsequently 

:branching the light signal into n-wavelengths to transmit 

outputs to the n-transmisaion device sections 10-l to _10-n. 

'Ehe optical transmission device further comprises a 

wavelength identification signal monitor 30 which prestores 

wavelength identification information emitted from·the 

electric/optica1 conversion ci~cuits 1041 mounted on the n­

transmission device sections 10-1 to 10-n, compares in 

conformity the prestored wavelength identification 

information with the wavelenqth identification information 

from the wavelength identification signal circuit 1042 in the 

electric/optical conversion section 104 in whiqh the 

wavelength identification information of the actually mounted 

electric/optical conversion 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 Fiqs. 2A and 2B. The 

optical/electric conversion circuit 101 of the transmission 

device section 10-1 converts the.A kbit/s light signal 

entered from the outside of the device to an electric signal 

to transmit an output to the rate conversion circuit 102. 

The rate conversion circuit 102.rate-converts the A kbit/s 
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electric signal to a B kbit/s (A<B) electric signal in order 

to add the frame synchronous pattern, the service data signal 

o~ the like as the overhead bit to the A kbit/s· e1ectric 

signal emitted from the optical/electric conversion circuit 

101. The overhead bit insertion circuit 103 generates inside 

the frame synchronous patte~n while inserting the frame 

synchronous pattern generated inside, the service data signal 

entered from the se~vice data signal circuit 111 or the like 

into a predetermined bit position of the B kbit/s electric 

signal entered from the rate conversion circuit 102. "rhe B 

kbit/s electric-signal emi~ted from the overhead bit 

insertion circuit 103 is converted to a light signa1 of a 

wavelength Al by the electri~/optical conversion circuit 

1041, and transmitted to the optical amplifier ci:cuit 105. 
I 

The optical amplifier circuit 105 amplifies. the light signal 

of the wavelength ll entered from the electric/optical 

conversion circuit 1041 to the predetermined level and 

subsequently transmits the output to the optical synthesis 

branching section 20. In the same manner, the transmission 

device section 10-n transmits the light signal of tha 

wavelength ln to the .optical synthesis branching section 20. 

The optical synthesis ci.rcuit 201 constituted of a 

pho~ocoupler or the like of the optical synthesis·branching 

section 20 multiplexes the B lcbit/s light signal of the 

wave~ength Al entered from the transmission device section 

10-l and the Bk.bit/slight signa.l of the wavelength An 
entered from the transmission device section 10-n to output a 

wavelength-mu.ltiplexed light signal. The optical booster 

amplifier 202 amplifies the wavelength-multiplexed light 

signal of the wavelengths Al to ~n entered from the optical 
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synthesis circuit 201 to the predetermined level to transmit 

an output to the opposite-side optical transmission device 

via the transmission path. 

The optical preamplifier 203 on the rac::=aption side of · 

the optical synthesis branching section 20 amplifies the 

wavelength-multiplexed light signal entered from the 

transmission-sida optical booster am.pl~fier·202 of the 

opposite-side optical transmission device via the 

t~ansmission path to the predetermined laval, and transmits 

an output to the optical branching circuit 204. The optical 

branching circuit 204 branches the wavelength-multiplexed 

light signal of the wavelengths A 1 to l n from the optical 

preamplifier 203 to each wavelength, and transmits the B 

Jcbi t/ s light signal of the wavelength ,.( l to the transmission 

device section 10-1 and the B kbit/s light signal of the 

wavelength ..1 n to the transmission device section 10-ri .. 

The optical/electric conversion circuits 106 of the 

transmission device sections 10-1 to 10-n convert B kbit/s 

light signals of the wavelengths l 1 to ..< n 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 

el~ctric signal entered from the optical/electric' conversion 

circuit 106 to' transmit an output to the overhead bit 

separation circuit 108. The overhead bit separation circuit 

108 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 synchronous circuit 1Q1 to transmit 

an output to the service data circuit 111 while transmitting 

the remaining B kbit/s electric signal with the service data 
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signal, or the like fetched therefrom to the rate conversion 

circuit 109. The rate conversion circuit 109 rate-converts 

the B Jcbit/s e1actric 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. 'l'he 

electric/optical conversion circuit 110 converts the A kbit/s 

electric signa1 from the overhead bit separation circuit 108 

to a light signal to transmit the light signa~ 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 entered from the 

overhead bit separation, circuit 108 to the outside of the 

device. 

If the electric/optical conversion section 104 of the 

transmission device section 10-1 malfunctions, is the~efore 

to be replaced w~th a spare electric/optical conversion 

section 0£ the wavelength Al, but is by mistake replaced 

with a spare electric/optical conversion section of the 

wavelength An of the transmission device section 10-n, the 

wavelength identification signal monitor 30 reads the 

wayelenqth identification information from the replaced 

wavelength identification signal circuit 1042 of the 

wavelength An, compares th~ information with the prestored 

wavelength identification information of the eiectric/opticai 

conversion circuit 1041 of the wavelength Al, and judges the 

conformity. Since both the wavelength identification 

information do not conform with ~ach other, the wavelength 

identification signal monitor 30 transmits a shutdown control 
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signal to the spare electric/optical conversion circuit 1041 

of the wavelength An of the replaced/mounted electric/ 

optical.conversion secti~n 104 on the transmission device 

section 10-1, so that no light signal of the wavelength An 
is emitted from the spare electric/optical conversion circuit 

1041. 

Additionally, in the optical tr~nsmission device of Fig. 

2, the electric/optical conversion section 104 is integrally 

constituted of the electric/optical conversion ci.rcuit 1041 

and the wavelength identification signal circuit 1042, and 

the wavelength identification signal monitor 30 is provided 

in common to the transmission device sections outside the 

transmission device sections 10-1 to 10-n and separately 

therefro~. Xn another embodiment, the electric/optical 

conversion circuit 1041 and the wavelength identification 

signal circuit 1042 may be constituted independently instead 

of integrally, and the function of the wavelength 

identification signal monitor 30 is provided in the 

independent wavelength identification signal circuit 1042. 

Specifically, the independent wavelength identification 

signal circuit 1042 also has a control function in which the 

wavelength informatio~ of the second signal-rate light signal 

emi.tted from the electric/optical conversion circuit 1041 is 

prestored, the.prestored wavelength information is compared, 

in conformity, with the wavelength of the actual second 

signal-rate light signal emitted from the electric/optical 

conve~sion circuit 1041, and a ~avelength 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 output of the electric/optical 
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conversion circuit 1041. 

As aforementioned, in the wavelength multiplexing 

system optical transmission device in which light signals of 

a plurality of wavelengths are transmitted in th~ 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 by mistake, no light signal is 

emitted from the wrongly mounted spare electric/optical 

conversion section. 1'herefore, the original system operation 

of the mounted spare alectric/optical conversion section 

being operated is not adversely affected. 

Referrinq to Figs. 3A and 3B, the description will be 

made as regards an optical transmission device according to a 

second embodiillent of the present invention. Similar parts 

are designated by like reference numerals. 

The optical transmission 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 

kbi_t/s light signal to an A Jcbit/s electric signal; a rate 

conversion circuit 602 £or rate-converting the A kbit/s 

electric signal emitted from the optical/electric conversion 

circuit 601 to a B Jcbit/s (A<B) electric·signal; an overhead 

bit insertion circuit 6n3 for i~serting as an overhead bit a 

frame synchronous pattern qenerated 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 

transmitted to the opposite-side optical transmission device, 

and the like; an eiectric/optical conversion section 604 

inc1uding an electric/optical conversion circuit 6041 which 

converts the B lcbit/s electric signal including the frame 

synchronous pattern, the service data signal, and the like 

emitted from the overhead bit insertion circuit 603 to a 

light sign~l of one of the wavelengths Al 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 perform output control of the B 

kbit/s light signal converted/emitted by itself, and a 

wavelength information output circuit 6042 which outputs 

wavelength information having a one-to-one correspondence 

with the wavelength of the light signal emitted from the 

Qlectric/optical conversion circuit 6041; and an optical 

amplifier circuit 605 for amplifying the B kbit/s light 

signal emitted from the electric/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 

se~tion 606 includinq an optical/electric conversion circuit 

6061 which conirerts 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 ~avelength monitoring 

comparator 70 to perform output control of ~he B kbit/s 

electric signal converted/emitted.by itself, and a wavelength 

information output circuit 6062 which outputs wavelength 
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infoanation having a one-to-one 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 601 for frame-synchroni~ing the B kbit/s 

electric signal emitted from the. optical/electric·conversion 

circuit 6061 based on the frame synchronous pattern inserted 

on the transmission side; an overhead bit separation circuit 

608 for separating the overhead bit from the B kbit/s 

electric signal emitted froin the frame synohronous circuit 

607 to fetch and output the service data signal; a rate 

conversion circuit 609 for rate-convertinq the B k.bit/s 

electric signal. with the overhead bit sepat:ated therefrom 

emitted from the overhead bit separation circuit 608 to an A 

kbit/s electric signal; an alectria/optical conversion 

circuit 610 for converting the output 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 service data signal ci~cuit 611 for 

receiving an input of an order wire signal or another service 

data signal from the outside of the device to transmit an 

output to the overhead bit insertion circuit 603 and for 

transmitting the service data .signal ente4ed from the 

ove~head bit separation circuit 608 to the outside of the 

device. 

The above-mentJ.onad waval"ength monitoring compactor 70 

prestores wavelength 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 prestored 

wavelength information with the wavelength information 
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emitted from the actually mounted wavelength information 

output circuit 6042 of the electric/optical conversion 

section 604, controls in such a manner that the B kbit/s 

light signa1 converted by the electric/optical conversion 

circuit 6041 is emitted at the time of conformity, or 

controls in such a manner that no B lcbit/s light signa1 is 

emitted at the time of non-conformity and transmits to the 

outside a transmission-side a1arm signa1 x indicating that 

the e1ectric/optica1 conversion section 604 is wrongly 

mounted, and which compares in conformity the prestored 

wavelength information with the wavelength information 

emitted from the wavelength informati.o~ output circuit 6062 

of the optical/electric conversion section 606, controls in 

such a manner that the B kbit/s electric signal converted by 

the optical/electric conversion circuit 6061 is emitted at 

the time of conformity, or controls in such a manne: that no 

B kbit/s electric signal is emitted at the time of non­

conformity and transmits to the outside a ~eception~side 

alarm signal y indicatinq that the optical/electric 

conv~rsion section 606 is wrongly mounted. 

The description ~ill now be directed to an operation of 

the optical transmission device of Figs. 3A and 3B. The 

optical/electric conversion circuit 601 of the ~ransmission 

device section· 60-l converts the A kbit/s light signal 

entered from the outside of the device to an electric signal 

to transmit an output to the rate conversion circuit 602. 

The rate convers~on circuit 602 .rate-converts the A kbit/s 

electric signal to a B kbit/s (A<B) el~ctric siqnal in order 

to add the frame synch~onous pattern, the service data s~gnal, 

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 ovarhead 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 s· kbit/s 

electric signal entered from the rate conversion circuit 602. 

~he B kbit/s electric signal emitted from the overhead bit 

insertion circuit 603 is converted to a light signal of a 

wavelength Al 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 wavelength Al entered from the electric/optical 

conversion circuit 6041 to the predetermined level 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 in to the optical synthesis branching section 20. 

The optical synthesis circuit 201 constituted of a 

photocoupler, or the like of the optical synthesis branching 

section 20 multiplexes the light signal of the wavelenqth Al 

entered from the optical amplifier circuit 605 of the 

transmission· device section 60-1 and the light signal of the 

wa~elenqth An entered from the optical amplifier ·circuit 605 

of the transmission device section 60-n to output a 

wavelength-multiplexed light signal. The optical booster 

amplifier 202 amplifies the ~avelength-multiplexed light 

signal of the wavelenqths Al to.An entered from the optical 

synthesis circuit 201 to the pr~determined level to transmit 

an output to the opposite-side optical transmission device 

via the transmission path. 



27 

The optical preamplifier 203 of the optical synthesis 

branching section 20 amplifies to a predetermined level the 

wave1ength-multiplexed light signal which is received/ente~ed 

from the oppo~ite-side optical transmission device via the 

transmission path, and transmits an output to the optical 

branching circuit 204. The optical branchinq circuit 204 

distributes/equ.alizes the wavelength-multiplexed light signal 

of the wavelengths Al to ln from the optical preamplifier 

203 to each wavelenqth, subsequently branches the light 

signal to the wavelengths, and transmits the light signal of 

the wavelength .Al to the transmission device section 60-1. 

and the light si.gnal of the wavelength .An to the 

transmission device section 60-n. 

The optical/electric conversion circuits 6,061 of the 

transmission device sections 60-1 to 60-n conver·t the light 

signals of the wavelengths Al to An entered from the optical 

branching circuit 204 of the optical synthesis branching 

section 20 to B kbit/s electric signals. The frame 

synchronous circuit 607 framQ-synchronizes the B kbit/s 

electric signal entered from the optical/electric conversion 

circuit 6061 to transmit an output to the overhead bit 

separation circuit 608. The overhead bit separation circuit 

60~.separates the overhead bit from the £raine-synchronized B 

kbit/s electric signal and fetches the service data signal, 

and the like added to the overhead bit to transmit an output 

to the service data circuit 611, while outputting the 

remaining B kbit/s electric signal with the overhead bit 

separated therefrom to the rate conversion circui~ 609. The 

rate conversion circuit 609 rate-converts the B kbit/s 

electric signal from the overhead bit separation circuit 608 
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to an A kl:>it/s electric signal to t:ansmit an output to the 

electrie/optica1 conversion circuit 610. The a1ectric/ 

optical conversion circuit 610 converts the A lcbit/s eiectric 

signal from the overhead bit separation circuit 608 to an A 

kbit/s light signal to transmit the light signal to the 

outside of tha device. Subsequently, the service data signal 

circuit 611 transmits the order wire a~gnal or another 

service data signal ente~ed from the outside of the device to 

tha overhead bit insertion circuit 603, and transmits the 

service data signal separated by the ove:head bit separation 

circuit 608 to the outside of the dev~ce. 

If the electric/optical conversion section 604 of the 

transmi.ssion device section:60-1 is to be replaced with a 

spare electric/optical conv~rsion section of the wavelength 

Al because of occurrence of failure, but is by mistake 

replaced with a spare electric/optical conversion section of 

the wavalength An of the transmission device section 60-n, 

the waveleng~ monitoring comparator 70 takes the wavelength 

information of the wavelength An from the replaced 

wavelength information output circuit 6042, compares the 

information with the prestored wavelength information of the 

wavelength Al to be handled by the e1ectric/optical 

conversion circuit 6041, and judges the conformity. Since 

both the wavelength information do ~ot conform with each 

other, the wave1ength monitoring comparator 70 transmits a 

transmission output control signal to the spare 

electric/optical conversion circuit 6041 of the wrongly 

replaced/mounted electric/optical conversion section 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 wavelength l n is emitted from the wrongly 

replaced/~ountad spare electric/optical conversion section· 

604, and emits a transmission-side alar~ signal x indicating 

that the electric/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 spare optical/electric coftve~sion section of the 

wavelength Al beca~se 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 ~avelength ~nformation output circuit 6062, compares 
I 

the information with the presto:r:ed wavelength information of 

the wavelength ll 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 D\Onitorinq oo~parator 70 transmits a 

received output contr~l signal to the spare optical/electric 

conversion circuit 6061 of the w~ongly replaced/mounted 

optical/electric conversion.section 606 of the wav~lenqth An 

on .the transmission device section 60-1, performs·shutdown 

control in such a manner that no converted electric signal is 

emitted from the wrongly replaced/mounted spare optical/ 

electric conversion circuit 6061, and transmits to the 

outside a reception-side alarm s~gnal y indicating that the 

optical/electric conversion section 606 is wrongly mounted. 

Furthermore, in the optical transmission device of Figs. 

3A and 3B, the elect~ic/optical conversion section 604 is 
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integra11y·constituted of the electric/optical conversion 

ci:cuit 6041 and the wavelength information ~utput circuit 

6042, the optical/ electr~c conversion section 606 is 

integrally constituted of the optical/electric conversion 

circuit 1061 and the wavelength information output circui~ 

6062, and the wavelength monitoring comparator 70 is provided 

in common outside the transmission ~evioe saotio~s 60-1 to 

60-n and independently therefrom. In another embodiment, the 

function of the wavel.ength monitoring comparator 70 may be 

provi~d in common to only the b:anslllission section or to 

oniy the reception section, 0% the function of the wavelength 

monitoring comparator 70 may be, for each transmission device 

_section, integrated with ·the electric/optical conversio~ 

circuit 6041 and the wavelength information output circuit 

6042 on the transmiss~on s~de and with the optical/elect:ic 

conversion circuit 6061 and the wavelength information output 

circuit· 1062 on the xeception side. 

As aforementioned, in the wavelength 1'\Ultiplexinq 

system optica1 transmission devica ~n which the light si911a1s 

of a·plurality of dif'ferent wavelengths a:ce transmi.tted usinq 

the ~ame optical fiber, even if the t~ansmission-side 

electric/optical conversion section fo~ transmitting the 

li~pt aignal to 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 tha 

reception-side optical/electric conversion section for 

receiving the light signal from .the light transmission path 

is replaced by mistake with a spare optical/electric 

conversi'on section of another wavelehgth at the time 0£ 

failure, no converted light signal or electric signal is 
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emitted from the wrongly rep~aced/mounted spare e1ectric/ 

optical conversion section or "'spare optical/electric 

conversion section. ~harefore, the original operation of the 

system being operated is not adversely af£ected. 

Additionally, since tha transmission-side alaxm signal or ·the 

reception-side alarm signal indicating that the conversion 

section is mounted by mistake is emitted, the cause of 

service disconnection can be quickly clarified, and the 

seryice disconnection time can be reduced . 

. · 
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WHAT :ts CLAIMED" IS: 

1. An optical transll1ission device which comprises: 

a plurality of transmission dev~ce sections ~ach 

including transmission-side optical/elec.tric conversion means 

for converting a fi•st signal-rate light signal entered from 

the outside of the device to an elect•ic signal to output a 

first signal-rate electric signal, transmission-side sign.al 

processing means for performing a predetermined signal 

p~ocessinq necessary for a transmission side of said first 

signal-rate ale9tric signal emitted from said transiuission­

side optical/electric conversion means to output a second 

signal-rat~ electric signal, transmission-side electric/ 

optical conversion means for converting said second signal­

rate electric signal emitted from said transmission-side 

signal processing ~eans to a second _signa1-rate liqht signal 

to transmit an output to in-device another f.irst means, 

reception-side op~ical/electric conversion means for 

converting said second signal-rate iight signal entered from 

said in-device another first means to an electric signal, 

received signal processing means for performing rate 

conversion or another signal processing necessary for a 

reqeption side of ~aid second s~gnal-rate electric signal 

emitted from said reception-side optical/electric conversion 

means to output said first signal-rate electric signal, and 

reception-side electric/optical 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 syn~esis branching section as said in-

· device first means including optical synthesis means for 

wavelength-multiplexing a plurality of 1ight signals 0£ 

diffe~ent wavelengths em.itted fr~ said transmission-side 

electric/optical conversion means of said plurality of 

transmission device sections to output a wavelenqth-

mul tiplexad light signal, an optical booster amplif'ier for 

amplifying said wavelength-multiplexed light signal emitted 

from said optical synthesis means to a predetermined level to 

transmit an output to an opposite-side optical tranamission 

device via a light transm.iaaion path, an optica1 preamplifier 

for ampl~£ying said wavalenqth•m\lltiplexed light signal 

entered fr~ said opposite-side optical transmission device 

via. said light t:ansmission path to a predetermined level, 

and optical branching means £or distributing/equalizing and 

branchinq said wavelength-multiplexed light signal emitted 

from said optica1 preamplifier to the wavelengths to transmit 

outputs to. said reception-side optical/e1actric conversion 

means of said plurality of transmission device sections, said 

optical transmission device performing wavelength-

mul tiplexinq transmission of t~e liqht signals of a plurality 

of wavelengths using the same optical fiber, 

each of said plurality of transmission device sections 

including transmission-side wavelength information output 

means for outputting wavelength information which has a one­

to-one correspondence with the wavelength of said second 

signal-rate light signal emitted from said transmiss1on-side 

electric/optical conversion means as first wavelength 

information; and first transmission-·side wavel.ength 

monitoring comparison means for prestoring wavelength 
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information of said second signal-rate light signal to be 

handled by said transmission-side 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 accordance with a 

comparison result, said transmission-side e1ectric/optical 

conversion means performing output control ·of said second 

signal-rate light signa~ converted/emitted by itself in 

response to said transmission output control signal entered 

from said first transmission-side wavelength monitoring 

comparison means. 

2 ~ An optical. transmission device as claimed in cl.aim 

1, wharein said transmission-side electric/optical conversion 

means, said transmission-side wavelength information output 

means and said first transmission-side wavelength monitoring 

comparison means are integrally constituted. 

3. An· optica1 transmission de:Vice as claimed in claim 

1, wherein instead of said first transmission-side wavelength 

monitoring comparison means of said plurality of transmission 

device sections, second transmission-side wavelength 

monitoring comparison means common to the transmission device 

sections is disposed outsida said plura1ity of transmission 

device sections, and the second transmission-side wavelength 

monitorinq comparison means prestores said second wavelength 

ipformation emitted from said tr~nsmission-side 

electric/optical conversion me~ns of said plurality of. 

transmission device sections, takes, monitors and compares in 

conformity said first wavelength information emitted from 
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said transmission-side wavelenqth information output means of 

said pl~rality of transmission device sections with said 

second wavelength information and outputs a t~ansmisaion 

output control signal in accordance with a comparison result­

to perform said output control of said transmission-side 

electric/ optical. conversion means .. 

4. An optical transmission device which compris~s: 

a plurality of transmissio~ device sections each 

inclµding transmission-side optj.cal/electric conversion ~ans : 

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 

J?rocesaing .. means for performing a predetermined signal 

processing necessary ~or a t:'ansmission side of said firs~ 

signal-rate electric signal emitted from said transmission­

side optical/electric conversion means to output a second 

signal-rate electric signal, transmission-side 

electric/~ptical conversion means for converting said second 

signal-rate electric signal emitted. from said 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/elactric conversion ineans for 

co~verting said second signal-rate light signal entered from 

said in-device' another first means to an electric signal, 

received signal procassing means for performing rate 

conversion or another signal processing necessary for a 

reception side of said second s~gnal-rate electric signal 

emitted from said reception-side optical/electric conversion 

means to output said first signal-rate electric signal, and 

reception-side electric/optical conversion means for 
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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 

an optieal synthesis branching section as said in­

devica first means including optical synthesis means for 

wavelength-multiplexing· a plurality of light signals of 

different wavelengths emitted from said transmission-side .... 
electric/optical oonvarsion means of said p1ur~ity 0£ 

transmission device sections to output.a waV8length­

multip1exed light signal, an optical booster amplifier.for 

amplifying said wavalength•multipleX8d light signal.emitted 

from said optical .synthesis means to a predetermined level to .. 
transnait an output to an opposite-side opt.t,.cal transmission 

. . 
device via a light transmission path, an .optical pream.plif'i.a.r 

for amplifying said wavelength-multiplexed .. light si.gnal 

entered from said opposite-side optical transmission device 

throuqh said light transmission path to a predetermined level, 

and optical branching means for disµ-ibutinq/equalizinq and 

branching said wavelength-multiplexed light s~gnal e~itted 

from said optical preamplifier to the wavelengths to transmit 

outputs to said reception-side optical/electric conversion 

me~~s of said plurality of transmission devica sections, said 

optical transmission device performing wavelength-

mul tiplexing transmission of the light signals of a plurality 

of wavelengths using the same optical fiber, 

each of said plurality of .transmission device sections 

including reception-side wavelength information output means 

for outputting wavelength information which has a one-to-one 

correspondence with the wavelength of said second signal-rate 
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light signa1 entered froa said reception-side optical/ 

electric conversion means as third wavelength information; 

and first recept~on-side wavelength monitoring comparison 

means for prestoring wavelength infoxmation of said secor.d 

signal-rate light signal to be handled by said reception-side 

optical/electric conversion means as fourth wavelength 

information, moni.toJ:inq and compaxing in oonfo:cmity said 

third wavelength infoi:mation emitt~d f:om said J:eception-side. 

wavelength .information output m.eana wi~ ~aid fou~th 

wavelength information and for outputiln~i- a ·.r:ecei.ved output 

control signal ~n accordance with a comparison resu1t, sal.d 

reception-side optical/electric conversio~ means perfo::mi...~q 

output con~rol of said second signal-xate electric signal 

converted/emitted by itse1fiin response to said reca~ved 

output control signal entered from said £~rat :eception-side 

wavelanqth monitoring comparison maans • 

. 5. An optical. transmission device as claimed in cl.aim 

4, wherein said reception-s~de optical/electric conversion 

means, said reception-side waveleng~h information output 

means and said fi:st reception-side wave1ength moni.toring 

comparison means are integrally constituted. 

6. An optical transmission device as claimed in clai:n 

4, wherein instead of said first reception-side wavelength 

monitoring comparison means of said plurality 0£ transmission 

devica sections, second reception-side wavelength monitori~q . 
comparison means common to the transmission device sections 

is disposed outside said plural~ty of transmission device 

sections, which prestores said third wavelength informa~ion 

entered from said reception-side optical/electric conve:sic~ 

means of said plurality of transmission device sections, 
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takes, monitors and compares in conformity said fourth 

wavelength information amitted from said reception-side 

wavelength information output means of said plurality of 

transmission device sections with said fourth wavelength 

information, and outputs a received output control signal in 

accordance with a coipparison result to perform said output 

control of said reception-side optical/electric conversion 

mean~. 

1 . An optica1 transmission device as claimed in claim 

3, wherein said second transmission .. side wavelength 

~onitoring comparison· mea~s and said second reception-side 

wavelength ~nitoring comparison means are integrally 

constituted outside said piurality of transmission device .,.. 

sections. 

8. An optical transmission device as claimed in claim 

1, wherein said t:ansmission-side signal processing means 

comprises transmission-side rate conversion means for rate-

· converting said fi~st signal-rate electric signal emitted 

from said transmission-side optical/electric conversion means 

to said second signal-rate electric signal, and overhead bit 

insertion means for inserting as an overhead bit a frame 

synchronous pattern for performing synchronization with said 

opppsite-side optical transmission device, a service data 

signal entered· from said outside of the device to be 

transmitted to said opposite-side optical transmission device, 

and the like into a predetermined bit position of said second 

siqnal-rate electric signal emitted from said transmission­

side rate conversion means; and said reception-side siqna1 

processinq means comprises frame synchronous means for frame-
~ . 

synch~on~zinq said second signal-rate electric signal emitted 
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from said reception-side optical/electric conversion means 

based on said frame synchronous pattern inserted on said 

transmissi.on side, and overhead l>it separation means for 

separating said ove~ead bit from said second signal-rate 

electric signal. emitted from said frame synchronous means to 

fetch and transmit said service data signal to said outside 

of the devica. 

9. An optical transmission device using wavelength 

multiple:xinq technique in which 1ight signals of a plurality 

of wa~lengths a:e transmitted in the·same optical :fiber, a 

transmission section·of said optical transmission device 

compr.:Lsing: 

transmission-side optical/electric conversion means for 

converting a first signal-rate light signal from the outside 

of the device to an·eiectric signal to output a first signal­

:ate electric signal; 

transmission-side signa1 processing means for 

performing a predete3:Dli.ned signal processing necessary for a 

transmission side of said first signal-rate electric signal 

from said transmission-side optical/electric convers~~n means 

to output a second signal-rate electric signai; 

transmission-s~de electric/optical conversion means for 

co~yerting said second signal-rate.electric signal from said 

transmission-side signal processing means to a second signal­

rate light signal of a predetermined wavelength and 

controlling in accordance with a wavelength monitoring 

control signal entered from an ip-device another means to 

output said second signal-rate light signal when said 

wa-velength monitoring control signal is a meaningless signal 

or not to output said second signal-rate light signal when 
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'''" '"" '"'" 11r said wavelength monitoring control signal is a significant 

signal; 

wavelength identification control means forming said . 
in-device another means for prestoring wavelength information. 

of said second signal-rate light signal emitted froin. said 

transmission-side elect:ic/optical conversion means, 

comparing in conformity said prestored ~avelength information 

with the wavelength .of said second signal-rate light signal 

actually emitted from said transmission-side electric/optical 

conversion means and for outputting said wavelength 

monitoring cont:cl signal as the meaninglass signal in a casa 

o~ conformity to control an output of said transmission-side 

electric/Ol!tical conversion means or outputting said 

wavelength monitoring control signal as the significant 

signal in a case of non-confo.z:mity to control the output of 

said transmission-side electric/optical o~varsion means; and 

optical ~ansmission output amplifying means for 

amplifying said second signal-rate 1ight signal emitted from 

said transmission-side electric/opt~cal conversion means to a 

predetermined level to emit an output. 

10. An optical output control system of the optical 

transmission device as claimed in claim 9, wherein 

said transmiss~on-side electric/optical conversion 

means and said' wavelength identification control means are 

integrally constituted, 

said wavelength identification control means prestores 

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 

electric/optical: conversion means, and is provided with 

wavelength identification signal monitoring means fo~ 

monitoring said wavelength idanti£ication signal from said _ 

wavelength ~dentification means separate from said 

tz:ansmission section on the t~ansmission side of said optical 

transmission device, and 

said wavelength iden.tification signal monitoxi!lg means 

prestores the wavelength ~o~tion of said second signal­

ra te light signal emitted £:om said transmission-side 

elect:cic/optical conversion maana, compares in conformi.ty 

said prestored wavelength infoz:mation with said wavalength 

identification signal read from said actually mounted .. 
wavelength identification means, and outputs said wavelength 

monitoring control signal as the meaninglass signal in the 

case of conformity to control the output of said 

transmission-side. electric/optical conversion means or 

outputs sa~d wavelength monitoring contro1 signal as the 

significant signal in the case of n~n-conformity to control 

tha output of said transmission-side electric/optical 

conversion means. 

11. An optical output conb::ol system of the optical 

t~~nsmission device as claimed in claim 9, which comprises a 

plurality of transmission sections of said optical 

transmission device, and optical synthesis means. for 

wavelength-multiplexing said second light signals of 

different wavelenqths from said .transmission-side 

electric/optical conversion means of said plurality of 

transmission sections 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 c1aim 10, wherein said 

wavelength identification signal monitoring means prestores 

the wavelength information of said second liqht si9l_lals 

emitted from said transmission-side electric/optical 

conversion means of the plurality of transmission sections of 

said optical transmission device, and compares in conformity 

the prestoxed wavelength information of said second l1ght 

signal~ with the wavelength identification signals of said. 

second light signals actually emitted from said wavelength 
-

identification means to cont~ol said transmission-side 

electr~c/optical conversion means. 

13. ~ optical output· control system of the optica1 

transmission device as claimed in c1aim 9, wherein said 

transmission-aide signal processing means comprises 

transmission-side rate conversion maans for rate-converting 

said first signal-rate electric signal from said 

transmission-side optical/electric conversion means to the 

s~cond signal-rate e1ec~ic signa1 ;-.. and overhead bit 

insertion means for inserting as an overhead bit a frame 

synchronous pattern gene~ated in the device for performing 

synchronization with said opposite-side optical transmission 

de~ice, a service data signal entered from said outside of 

the device, and the like into a predetermined bit position of 

said second signal-rate electric signal from said 

transmission-side rate conversion means to transmit an output 

to said opposi.te-side optical t~ansmission device: 

14. An optical output control system of an optical 

transmission device using wavelength multiplexinq technique 

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

a plurality of transmission device sections each 

including: 

transmissi.on-.sida optical/electric conversion means fo_r 

converting a fi~st signal-rate 1ight signal from the outside 

of the device to an electric signal to output a first signa1-

rate electric signal; 

transmission-side rate conversion means for rate-

converting said first s~gnal-rate electric signal from said 

transmission-side opt~cal/alectric conversion means to a 

second signal•rata elect~ic signal;. 

overhead bit insertion means for inserting as an 

overhead bit a frame synchronous pattern generated in the .. 
device for pe:r:forming synchronization with an opposite-side 

optical transmission device, a service data signal entered 

from said outside of the dev~ce, and the 1ike into a 

predetermined bit position of said second signal-rate 

electric signal from said transmission-side rate conversion 

means to transmit an output to said.opposite-side optical 

transmission device; 

transmission-side electric/opt~cal conversion means for 

converting said second signal-rate electric signal wit~ said 

fr~ synchronous pattern and said overhead bit in~erted 

therein from said overhead bit insertion means to a second 

signal-rate liqht signal of a predetermined wavelength and 

for controlling in accordance with a wavelength monitoring 

control signal entered from an ~n-clevice another means to 

output said second signal-rate light siqnal when said 

wavelength monitoring contro1 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 s~gnificant 

signal; 

wavelength identification control means forming said 

in-device another means for prestoring wavelength information _ 

of said second signal-rate light signal emitted from said 

transmission-side electric/optical conversion means, 

coniparing in conformity said prestored wavelangth·infoi:mation 

with the wavelength of said second signal-rate ligh~ signal 

actually emitted from said transmission-sic:le electric/optical 

conversion means and·£or outputting said •avelength 

monitoring control signal as the meaningless signal in a case 

of conformity to control an output of said transmission-side 

. electric/optical conversion means or outputting said 

wavelength monitoring controi signal as the significant 

signal in a case of non-conformity to control the output of 

said transmission-side electJ:ic/optioal conversion meansr 

optical transmission output amplifying means for 

amplifying said second signal-rate 1iqht signal emitted from 

said transmission-side electric/opt~cal conversion means to a 

predetermined level to transmit an output to a co:nmi.on section 

of said optical transmission device; 

reception-side optical/electric conversion means for 

co~verting said second signal-rate light signal entered from 

the common section of said optical transmission device to 

said second signal-rate electric signal; 

frame·synclu:onous means for frame-synchronizing said 

second signal-rate electric si~al from said ~eception-side 

optical/electric conversion means based on the .frame 

synchronous pattern inserted therein: 
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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 synchronous means to transmit the over:head bit to _ · 

said outside of the device; 

therefrom by said overhead bit separation means. to .sa.id··.~1rst 

signal-rate aiectric signal; and ; ... 

reception-side electric/optica1 conversion means ~or 

converting said first signal-rate electric signa1 emitte~ . 

from said reception-side rate conversion means to a light 

signa1 to transmit the 1ight signal to said outside of the 
I 

~vice; and 

an optical synthesis branching section forming tha 

common section of said optical transmission device including: 
. . 

optical synthesis maans for wavelength-multiplexing 

said second signa1-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 1evel to transmit an 

output to an opposite-side optical transmission device via a 

transmission path; 

an optica1 preamplifying means for amplifying said 

wavelength-multiplexed light signal received/entered from 

said opposite-side optical trans:ndssion device through said 
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transmission path to a predetermined .level; and 

optica.l branching means for distributing/aqu.~lizing and 

branching said wava1ength-mu1tiplexed light signal emi.tted 

from said optical preamplifying means to the p1u.rality of 

wave1engths to t~ansmits .said second signa1-rate light 

signals to said plura1ity of transmission device sections. 

15. An optical outpu~ control system of t?:>.e optical 

transmission device as claimed . in claim 6, . wher~in 

said transmission-side elect:i~/optical conversio~ 

means and said wavelength idantification control means are 
in~egrally constituted., 

said wavelength identiEication control means p3:estores 

the wavelength'infoi:ma.tion of :said second signal-rate light 
•\• 

signal emitted from aai.d tran$mission-side electric/optical 
L 

conversion means, outputs said presto~ed wavelength 

info::z:mation as a wavalength idanti~ication signal, and is 

provided with wavalength ida~tification signal monitoring 

means for monitoring said wavelength identification signal· 

from said wavelength identification .. means separate from said 

t:ansmission section on the transmission side of said optical 

transmission device, and 

said wavelength identification signa.l monitoring means 

pr~~tores the w~velangth information of said second signal­

rate light signal emitted from said transmission-side 

electric/optical conversion means, compares in conformity 

said prestored wavelength infocaation with said wavelength 

identification signal read from.said actually mounted 

wavelength identification means, and outputs said wavelength 

monitoring control signal as the meaningless signal in a case 

of conformity to control an output of said transmission-side 
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electric/optical conversion means or outputs said wavelength monitoring conb:ol signal as the sign~ficant signal in a casa­of non-conformity to contro1 tha output of said transmission­side electric/optical conversion means. 


