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device are mputted into an operational processor circuit, so that the wire gauges are verified from the light receiving
position of the integrated light receiving device.

I*I Industrie Canada  Industry Canada



10

CA 02267433 1999-03-29

optical fiber including a multi-output light .source unit having
a pluralityof output terminals, and an integrated light receiving
device having a plurality of light receiving elements which are
integrated into one body. 1In the apparatus, outputs of the
multi-output light soufce unit are inputted into the respective
cores of the multi-core optical fiber, rays of output light from
the multi-core optical fiber are collectively received by the
integrated light receiving device, and a plurality of outputs of
the integrated light receiving device are inputted into an
operational processor circuit, so that the wire gauges are
verified from the light receiving position of the integrated light

receliving device.
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APPARATUS FOR VERIFYING WIRE GAUGES OF MULTI-CORE OPTICAL FIBER

SALKGROUND O ’ NV RN 1L O

l. Field of the Invention

The present invention relates to an apparatus for
verifying the wire gauges of a multi-core optical fiber and more
particularly to an aﬁparatus for verifying the coincidence
between the input alignment order and the output alignment order
of a multi-core optical fiber for use as an optical communication
medium.
2. Description of the Related Art

A typical multi-core optical fiber is in the form of a
tape which 1s made by aligning a plurality of optical fiber cores
on a plane. The multi-core optical fiber requires that the input
alignment order and the output alignment order should be
coincident with each other. Assuming that these two sorts of
order are not coincident, it is impossible to transmit an optical
signal through any 1intended transmission line. However,
verifying the coincidence between input and output wire gauges
1s requlred because an unsatisfactory product whose input
alignment order and outp-ut alignment order are not coincident is
produced at rare intervals in the stage of manufacturing

multi-core optical fibers.

A conventional method of verifying the wire gauges of a
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multi-core optical fiber will be described with reference to Fig.
6. In Fig. 6, reference numeral 5 designates a light source; 12,
an optical power meter; and 4, a multi-core -optical fiber.

Each of the rays of output light from the multi-core
optical f'iber 4 has heretofore beenmeasuredwith the optical power
meter 12\by inputting the output of the light source 5 into each
of the cores of the multi.-core optical fiber 4 when the wire gauges
of the multi-core optical fiber 4 are verified. For example, an
input core numbered 1 is connected to the light source 5 and then
the output of an output core numbered 1 is verified by the optical
power meter 12.

It has been extremely troublesome to make preparations
for measurement in the conventional method because the output side
of the multi-core optical fiber 4 is separated into single cores
and each of the cores is connected to the optical power meter 12

for measuring purposes and besides a great deal of measuring time

has been necessitated. Moreover, there has been some possibility
of making an error in verifying the wire gauges because the optical

output of the output core is measured while the connection of the

light source 5 to the input core is being switched.
SUMMARY OF THE INVENTION

An object of the present invention is to provide an

apparatus for verifying the wire gauges of a multi-core optical

fiber in which the coincidence between the input alignment order
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and the output alignment order of the multi-core optical fiber
can be verified simply and accurately in a short time.

In order to achieve the above obj e'ct, the invention
provides an apparatus for verifying wire gauges of a multi-core
optical fiber, comprising: a multi-output light source unit
having a plurality of output terminals for inputting outputs
thereof into respective cores of the multi-core optical fiber;
an integrated light receiving device having a plurality of light
receiving elements which are integrated into one body for
collectlively receiving rays of output light from the multi-core
optical fiber; and an operational processor circuit for verifying
the wire gauges of the multi-core optical fiber from a light
recelving position of the integrated light receiving device based
on a plurality of output signals of the integrated light receiving
device.

- In consequence, the wire gauges are verified from the
light receiving position of the integrated light receiving device
through the steps of inputting the outputs of the multi-output
light source unit into the respective cores of the multi-core
optical fiber, having the rays of output light received by the
integrated 1light recéiving device collectively from the
multi-core optical fiber and inputting the plurality of outputs
of the intégrated light receiving device into the operational

processor circuit.

LA v bt AN 18 e e G A a3V w7 LAV IRAGETY L Fr T A bt 7 51 6 A A G LD M AT Al B4 156 STAAA Az Prvliie et apm s, 3 et ctipelesdy s TR s dRg R

it e e A AR b e A A s o e B s B et b e e d a1 e kbt e g Sk b o AR IE AL s F A o AT i L B N L LS O 5 LT M et Y2 330 LR R A AT LM P T A

T Y LA AN I Ll A A e C L A el WA -



10

15

20

CA 02267433 1999-03-29

DR b Rl O\ KO ’ 2OAaW LD

Fig. 1 is a block diagram illustrating essential units
of an apparatus for verifying the wire gaugés of a multi-core
optical fiber as a first embodiment of the invention.

Fig. 2 1s a block diagram illustrating essential units
of an apparatus for verifying the wire gauges of a multi-core
optical fiber as a secénd embodiment of the invention.

Fig. 3 1s a block diagram illustrating essential units
of an apparatus for verifying the wire gauges of a multi-core
optical fiber as a third embodiment of the invention.

Fig. 4 1s a block diagram illustrating essential units
of an apparatus for verifying the wire gauges of a multi-core
optical fiber as a fourth embodiment of the invention.

Fig. 5 1s a block diagram illustrating essential units
of an apparatus for verifying the wire gauges of a multi-core
optical fiber as a fifth embodiment of the invention.

Fig. 6 1s a block diagram for explaining a conventional
method of verifying the wire gauges of amulti-core optical fiber.

DETA D L RIPTION C HE PREFERRED EMBODIMEN

An apparatus for verifying the wire gauges of amulti-core
optical fiber as a first embodiment of the invention will be
described with reference to Fig. 1. In Fig. 1, reference numeral
1 ,designate's a multi-output light source unit; 2, an integrated

light receiving device; 3, an operational processor circuit; and
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4, a multi-core optical fiber.

In the first embodiment of the invention, the output
terminals of the multi-output light source un’it 1 are connected
to the respective input terminals of the multi-core optical fiber
4. Further, the output terminals of the multi-core optical fiber
4 are co}lectively connected to the integrated light receiving
device 2. The integrate;d light receiving device 2 for use is such
that a number of light receiving elements are integrated in an
extremely narrow area and the output of the integrated light
recelving device 2 1is connected to the operational processor
circuit 3.

When the coincidence between the input alignment order
and the output alignment order of the multi-core optical fiber
4 1s verified in this embodiment of the invention, the output of
the multi-output light source unit 1 is switched in the input
alignment order of the multi-core optical fiber 4 first. When
the input alignment order and the output alignment order of the
multi-core optical fiber 4 are coincident with each other, the
light receiving position of the integrated light receiving device
2 1s sequentially moved in the alignment order. The integrated
light receiving device é feeds into the operational processor
circuit 3 the signal output of each of the integrated light
receiving eiements. On verifying the sequential movement of the

light receiving position on the integrated light receiving device
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2 1n the output alignment order, the operational processor circuit
3 verifies the coincidence between the input alignment order and
the output alignment order of the multi—coré optical fiber 4.

Assuming that the input alignment order and the output
alignment order of the multi-core optical fiber 4 are not
coincident, the operational processor circuit 3 is unable to
verify the sequential Iﬂovement of the light receiving position
on the integréted light receiving device 2 in the output alignment
order to thereby decide the multi-core optical fiber 4 to be an
unsatisfactory product.

An apparatus for verifying the wire gauges of amulti-core
optical fiber as a second embodiment of the invention will be
described with reference to Fig. 2. In Fig. 2, reference numeral
5 designates a light source; and 6, a light change-over switch.

In this embodiment of the invention (also in each of the
following embodiments thereof), 1like reference numerals
designate like components in the first embodiment thereof.

In this embodiment of the invention, the output of the
light source 5 1s connected to the light change-over switch 6
having a plurality of output terminals, and the output terminals
of the light change—over.switch 6 are connected to the respective
input terminals of the multi-core optical fiber 4. Then the

output of the light change-over switch 6 is switched in the input

alignment order of the multi-core optical fiber 4. Any other
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procedure 1s similar to that in the first embodiment of the
invention.

When the coilncidence between the inpﬁt alignment order
and the output alignment order of the multi-core optical fiber
4 1s verified in this embodiment of the invention, the output of
the light change-over switch 6 is switched in the input alignment
order of the multi-core optical fiber 4 first. When the input
alignment order and the output alignment order of the multi-core
optical fiber 4 are coincident with each other, the light receiving
position of the 1integrated 1light receiving device 2 1is
sequentially moved in the alignment order. The integrated light
receiving device 2 feeds into the operational processor circuit
3 the signal output of each of the integrated light receiving
elements. On verifying the sequential movement of the 1light
recelving position on the integrated light receiving device 2 in
the output alignment order, the operational processor circuit 3
verifies the coincidence between the input alignment order and
the output alignment order of the multi-core optical fiber 4.

Assuming that the input alignment order and the output
alignment order of the multi-core optical fiber 4 are not
colncident, the operational processor circuit 3 is unable to
verify the sequential movement of the light receiving position
on the intecjrated light receiving device 2 in the output alignment

order to thereby decide the multi-core optical fiber 4 to be an
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unsatisfactory product.

An apparatus for verifying the wire gauges of amulti-core
optical fiber as a third embodiment of the 'invention will be
described with reference to Fig. 3. In Fig. 3, reference numeral
5 designgtes light sources.

In this embodiment of the invention, the outputs of a
plurality of light sourc.es 5 are connected to the respective input
terminals of the multi-core optical fiber 4. Then the output of
the light sources 5 is switched in the input alignment order of
the multi-core optical fiber 4. Any other procedure is similar
to that in the first embodiment of the invention.

When the coincidence between the input alignment order
and the output alignment order of the multi-core optical fiber
4 is verified 1n this embodiment of the invention, the output of
the light sources 5 1s switched in the input alignment order of
the multi-core optical fiber 4 first. When the input alignment
order and the output alignment order of the multi-core optical
fiber 4 are coincident with each other, the light receiving
position of the 1integrated 1light receiving device 2 1is
sequentially moved in the alignment order. The integrated light
receiving device 2 feeds into the operational processor circuit
3 the signal output of each of the integrated light receiving
elements. bn verifying the sequential movement of the light

receiving position on the integrated light receiving device 2 in
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the output alignment order, the operational processor circuit 3
verifies the coincidence between the input alignment order and
the output alignment order of the multi-core-optical fiber 4.

Assuming that the input alignment order and the output
alignment order of the multi-core optical fiber 4 are not
coincident, the operational processor circuit 3 is unable to
verify the sequential movement of the light receiving position
on the integrated light receiving device 2 in the output alignment
order to thereby decide the multi-core optical fiber 4 to be an
unsatisfactory product.

The principal part of an apparatus for verifying the wire
gauges of a multi-core optical fiber as a fourth embodiment of
the invention will be described with reference to Fig. 4. 1In Figqg.
4, reference numeral 4 designates a multi-core optical fiber; 7,
a connector; 8, a photodiode array; and 9, an array-type light
receiving unit.

In this embodiment of the invention, the photodiode array
8 is employed as the integrated light receiving device. The
output portion of the multi-core optical fiber 4 is machined 1in
the form of the connector 7, for example. The light outputted
from the connector 7 is abplied to the array-type light receiving
unit 9 of the photodiode array 8 in which a number of photodiodes

are integrated in one body in an extremely narrow area. The

array-type light receiving unit 9 for use is in such a form that
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the photodiodes are integrated at several tens um intervals.
Optical fibers are aligned at 250 um intervals at the edge surface
of the connector 7 as the output portion of the ﬁulti-core optical
fiber 4. Thus, the light emitted from the cores of the connector
7 1s made incident on the different photodiodes of the array-
type light receiving unit 9, thereby the light receiving position
of the array-type ligh£ receiving unit 9 is clarified via the
operatlional processor circuit 3 (not shown), so that the output
alignment order of themulti-core optical fiber 4 can be verified.

It 1s therefore verified that the multi-core optical
fiber 4 has no problemwhen the input alignment order and the output
alignment order of the multi-core optical fiber 4 are coincident
with each other also in this embodiment of the invention, whereas
when the input alignment order and the output alignment order of
the multi-core optical fiber 4 are not coincident, the multi-
core optical fiber 4 can be decided to be an unsatisfactory
product.

An apparatus for verifying the wire gauges of amulti-core
optical fiber as a fifth embodiment of the invention will be
described with reference to Fig. 5. In Fig. 5, reference numeral
10 designates a light r.eceiving unit; and 11, a communication
means.

The output of the multi-output light source unit 1 is

switched from one to another via the communication means 11, to
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thereby measure the light receiving position of the integrated
light receiving device 2 in the light receiving unit 10.

The light receiving unit 10 which is éonstituted by the
integrated light receiving device 2 and the operational processor
circuilt 3, and the multi-output light source unit 1 are connected
to each other by the communication means 11 in this embodiment
of the invention. The.communication means 1n this case is a
so-called GP-IB or the like. The operation according to this
embodiment of the invention is intended to control the repetition
of the switching of the output terminal of the multi-output light
source unit 1 and the operation of verifying the output position
in the light receiving unit 10 via the communication means 11.
According to this embodiment of the invention, the switching of
the input to the multi-core optical fiber 4 and the measurement
of the output thereof can automatically be performed,
respectively. It 1s therefore possible to shorten the
measurement time and to obviate a measurement error.

According to the present invention, since the sequential
movement of the light receiving position of the integrated light
recelving device in the output alignment order is verified by
sequentially switching i:he output terminal of the multi-output
light source unit in the input alignment order of the multi-core

optical fiber, this makes it possible to provide an apparatus for

verifying the coincidence between the input alignment order and
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the output alignment order of the multi-core optical fiber simply
and accurately 1n a short time. The use of the apparatus for
verifyling the wire gauges of the multi-core opt*ical fiber results
in greatly shortening the time required' tomake tests for verifying

the wire gauges of the multi-core optical fiber and improving the

reliability of the test results.
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WHAT IS CLAIMED IS:

1. An apparatus for verifying wire gauges of a
multi-core optical fiber, comprising: .

a multi-output light source unit having a plurality of

S5 output terminals for inputting outputs thereof into respective

cores of the multi-core optical fiber;

an integrated light receiving device having a plurality
of light receiving elements which are integrated into one body
for collectively receiving rays of output 1light from the

10 multi-core optical fiber; and

an operational processor circuit for verifying the wire
gauges of the multi-core optical fiber from a light receiving
position of said integrated light receiving device based on a
plurality of output signals of said integrated light receiving

15 device.

2. The apparatus as claimed in claim 1, wherein said
multi-output light source unit includes a light source having at
least one output terminal and a light change-over switch having

20 at least one input terminal for receiving an output of said light

source as well as a plurality of output terminals.

3. The apparatus as claimed in claim 1, wherein said

multi-output light source unit includes a plurality of light |
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sources each having an output terminal.

4. The apparatus as claimed in claim 1, wherein said
integrated light receiving device includes a photodiode array

> 1ntegrating the plurality of light recelving elements.

5. The apparatus as claimed in claim 1, wherein a
light receiving unit which is constituted by said integrated light
receliving device and said operational processor circuit, and said

100 multi-output light source unit are connected to each other by
communication means, and wherein the output of said multi-output
light source unit is switched from one to another via said
communication means, to thereby measure the light receiving

position of said integrated light recelving device in said light

15 receiving unit.

- 14 -
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