10

15

20

25

SEI 94-13

TITLE OF THE INVENTION

Separating Tool for Multi-Core Ribbon Fiber

BACKGROUND OF THE INVENTION

Field of the Invention
T K
The present invention relates to a separating tool

for separating a multi-core ribbon fiber with a plurality
of optical fibers arranged in a plane and integrated with
a common coating.

Related Background Art

As a separating tool capable of separating a
multi-core ribbon fiber, one in which two boards are
coupled to each other to be openable is known (Japanese
Patent Laid-Open No. 3-213804).

However, the conventional separating tool merely
divides a multi-core ribbon fibexr into two portions and
cannot separate it into three portions having arbitrary
numbers of optical fibers, or into single-core optical
fibers.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention
to providé a separating tool capable of separating a
multi-core ribbon fiber into arbitrary numbers of optical
fibers in various divisional states.

In order to achieve the above object, according to
the present invention, there is provided a separating

tool for separating the multi-core ribbon fiber with a
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plurality of optical fibers arranged in a plane and
integrated with a common coating, into single-core
optical fibers, comprising fiber container such as fiber
accommodating means for containing or accommodating the
multi-core ribbon fiber in a containing area, fiber
holder such as fiber holding means for holding the
multi-core ribbon fiber in the containing area, cutter
such as scratching means for forming a scratch on a
surface of the common coating of the multi-core ribbon
fiber held by the fiber holder, arrangement holder such
as arrangement defining means for detachably holding the
cutter and defining an arranging state(e.g. pitch
position) of the cutter, and shearing force applying
member such as shearing force applying means for applying
a shearing force to the multi-core ribbon fiber along the
scratch formed by the cutter.

Since the'present invention has the above structure,
the multi-core ribbon fiber is reliably contained in the
containing area by the fiber container, and is positioned
in the containing area by the fiber holder at high
precision. A scratch is formed on the common coating of
the optical fibers of the positioned multi-core ribbon
fiber by the cutter, and the shearing force applying
member divides the multi-core ribbon fiber along the
scratch. Divisional states ranging from division into

halves to division into single-core optical fibers are

This Sheet Has Been Replaced




BACKGROUND OF THE | NVENTION Field of the Invention _ The present
invention relates to a separating tool for separating a multi-core ribbon
fiber with a plurality of optical fibers arranged in a plane and
integrated with a comon coati ng.

SEI 94-13

possible by changing the arrangement of the cﬁtter by the
arrangement defining holder.
The present invention will become more fully
understood from the detailed description given
5 hereinbelow and the accompanying drawings which are given
by way of illustration only, and thus are not to be
considered as limiting the present invention.
Further scope of appllcablllty of the present
invention will become apparent from the detailed
10 description given hereinafter. However, it should be
understood that the detailed description and specific
examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since
various changes and modifications within the spirit and
15 scope of the invention will become apparent to those
skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A ﬁo 1C include schematic diagrams showing
the separating principle of the present invention,

20 Fig. 2A to 2C include views showing the first
embodiment of the present invention,

Figs. 3A to 3C include views showing components that
can be used in a separating tool according to the first
embodiment,

25 Figs. 4A to 4C include step views showing the

operation of the separating tool according to the first
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embodiment,

Figs. 5A to 5C include views showing a pin
arrangement defining member tbgether with scratching pins
that can be adopted in the first embodiment,

5 Figs. 6A to 6C include views showing a pin
arrangement defining member together with scratching pins
that can be adopted in the first embodiment,

Figs. 7A to 7G include perspective views showing
examples of a scratching pin that can be adopted in the

10 present invention,

Figs. 8A to 8B include views showing the operation
of the scratching pin that can be adopted in the present
invention,

Fig. 9 is a perspective view showing an example of a

15 shearing member that can be adopted in the present
invention,

Figs. 10A and 10B include views showing the
operation of a shearing member that can be adopted in the
present invention,

20 Figs. 11A and 11B include views showing a shearing
member that can be used for a 12-core ribbon fiber,

Fig. 12 is a view showing multi-core fibbon fibers
that can be used in the present invention,

Fig. 13 is a view showing a positioning member

25 capable of positioning multi-core ribbon fibers,

Fig. 14 is a view showing a positioning member

4
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ri bbon fiber into two portions and cannot separate it into three
portions having arbitrary nunbers of optical fibers, or into single-core
opti cal fibers.
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capable of positioning multi-core ribbon fibers together
with a holding member,

Figs. 15A and 15B include views showing another
positioning member capable of positioning multi-core

5 ribbon fibers together with a holding member,

Fig. 16 is a perspective view showing a separating
tool according to the second embodiment,

Figs. 17A and 17B include explanatory views showing
the internal structure of the separating tool according

10 to the second embodiment,

Figs. 18A to 18C include views éhowing a
modification of the separating tool according to the
second embodiment,

Fig. 19 is a perspective view showing the outer

15 appearance of a separating tool according to the third
embodiment,

Figs. 20A and 20B include views showing the
separating tool according to the third embodiment,

Fig. 21 is a partially sectional view showing the

20 . internal structure of the separating tool according to
the third embodiment,

Figs. 22A to 22C include step views showing an
example of a shearing mechanism that can be applied to the
separating tool according to the third embodiment,

25 Figs. 23A to 23C include views showing the mounting

structure of a shearing member used in the shearing
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mechanism of Figs. 22A to 22C and and a timing chart of
the same,

Figs. 24A and 24B include step views showing another
shearing mechanism that can be used in the separating
tool according to the third embodiment,

Figs. 25A and 25B include views showing a shearing
member that can be used in the shearing mechanism of
Figs. 242 and 24B,

Fig. 26 is a side view showing the outer appearance
of a separating tool according to the fourth embodiment,

Figs. 27A and 27B include views showing the outline
of a scratching pin selecting mechanism of the separating
tool according to the fourth embodiment,

Figs. 28A to 28G include views schematically showing
a divisional state that can be obtained by using the
scratching pins and the shearing member of the separating
tool according to the fourth embodiment,

Fig. 29 is a view showing the outline of a shearing
member selecting mechanism that can be appiied to the
fourth embodiment, |

Figs. 30A to 30C include views showing the profiles
of a plate cam type shearing member used as a plate
cam/shearing member selecting mechanism used by the
scratching pin selecting mechanism,

Figs. 31A to 31D include partially sectional views

schematically showing a separating tool according to the

— 6
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A ribbon cable splitting device is known from US-A- 4_179 964 and conpri ses
an opposing pair of slitting elenents having a nunber- of equally specially
spaced teeth brought together in an interlaced fashion to separate

i ndi vi dual conductors of a simlarly spaced ribbon cable. The shape,
spacing and quantity of teeth on each of the splitting elenents nay be
varied to acconmopdate various sizes of ribbon cable for splitting or
subsequent connection to the cable connectors, circuit boards or termnals.
I'n particular, the known device has cutting el emenggrsbaped to engage the
wires, cut the material joining themtogether and space the cut sections so
as to separate each individual insulation covered

fifth embodiment, and

Figs. 32A to 32D include partially sectional views
'schematically showing the separating tool according to
the sixth embodiment.

5 DESCRIPTION OF THE PREFERRED EMBODIMENT

A separating tool for a multi-core ribbon fiber
according to an embodiment of the present invention will
be described with reference to the accompanying drawings.
In the description of the embodiment, the same elements

10 are denoted by the same reference numerals, thereby
avoiding a repeated description.

First, the principle of the present invention will
be described with reference to Figs. 1A-1C. Figs. 1A-1C
include schematic diagrams showing the principle of the

15 present invention.

The present invention is basically constituted to
include a scratching means 3, an arrangement changing
means 4, and a shearing force applying means 5.

A multi-core ribbon fiber 1 that can be used in the

20 present invention has a structure in which a plurality of
optical fibers la arranged almost in a row are integrally
fixed with a common coating 1b. When this multi-core
ribbon fiber 1 is inserted in the separating tool of the
present invention, it is first arranged in a fiber

25 accommodating area 2. Fig. 1A shows a state wherein the

multi-core ribbon fiber 1 is arranged in the fiber
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electrical wire fromthe adjacent wires by means of the separating and
spaci ng el ements having the cutting el enments. SUWARY OF THE | NVENTI ON

It is, therefore, an object of the present invention to provide a
separating tool capable of separating a nulti-core ribbon fiber into
arbitrary nunbers of optical fibers in various divisional states. Thi s
object is solved in accordance with the present invention by a separating
tool comprising the features of claim1. Detailed enbodinments are descri bed
in the dependent clains. According to the presgitgihnygntion, there is
provi ded a separating tool for separating the multi-core ribbon fiber

accommodating area 2. The scratching means 3 is arranged
above the fiber accommodating area 2 with a gap
therebetween which is at least the thickness of the
nulti-core ribbon fiber 1 or more. The scratching means 3
5 is mounted to an arrangement defining means 4 detachably

or permanently. Since the arrangement defining means 4
moves in a direction perpendicular to the upper surface
of the fiber accommodating area 2, it realizes various
types of scratches (e.g., scratches for separation into

10 the same numbers, and scratches for separation into
different numbers).

The multi-core ribbon fiber 1 is fixed in the fiber
accommodating area 2 with a positioning pin 6 projecting
within the fiber accommodating area 2 and a fiber holding

15 means (not shown) so that it will not move at least in a
direction along which the optical fibers are aligned. In
this state, the scratching means 3 is moved downward
toward the multi-core ribbon fiber 1 to form thrust marks
on the surface of the common coating 1b of the multi-core

20 ribbon fiber 1, more specifically, into the.recessed
portions 1lc formed between the optical fibers (see
Fig. 1B). Although these thrust marks are as shallow as
not reaching the optical fibers la, but their sizes are
large enough to decrease the shearing strength of the

25 multi-core ribbon fiber 1. These thrust marks are

extended lengthwise as the scratching means are moved
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relative to the optical fibers la (the scratching means
are moved or the optical fibers are moved) in the
longitudinal direction of the optical fibers 1la.
Thereafter, a.shearing force is applied by a pair of
shearing force applying means 5, arranged above and below
fhe multi-core ribbon fiber 1 to sandwich it into the
opposite direction with the adjacent pair perpendicular
to the surface, along the enlarged scratches. Since the
shearing strength of the multi-core ribbon fiber 1 has
been weakened by the damages enlarged by the scratching
means, the multi-core ribbon fiber 1 can be easily
separated at desired separating positions (see Fig. 1C).

First Embodiment

A separating tool for the multi-core ribbon fiber
according to the first embodiment of the present
invention will be described with reference to Figs. 2A-2C
to 6A-6C. Figs. 2A-2C include views showing the
separating tool according to the first embodiment of the
present invention, in which Fig. 2A is a plane view,
Fig. 2B is a front view, and Fig. 2C is a right side view
of the first separating tool. Figs. 3A-3C include
perspective views showing components (shearing members,
scratching pins, pin arrangement defining members, a
plate spring, and the like) that can be used in the
separating tool according to the first embodiment.

Figs. 4A-4C include step views showing the operation of
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plurality of optical-fibers arranged in a plane and integrated with a
comon coating, into single-core optical fibers, conprising a fibre
cont ai ner such as fiber accommodating nmeans for containing or o
accommodating the multi-core ribbon fiber in an acconpdating or containing
area, a fibre holder such as fibre holding nmeans for holding the
multi-core ribbon fiber in the containing area, a cutter
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the separating tool according to the first embodiment.
Figs. 5A-5C and 6A-6C are views showing a pin arrangement
defining member together with scratching pins that can be
employed in the first embodiment.
5 This separating tool is constituted to include a

base member 11, a movable member 12, and a side plate 13.
Most of the surface area of the base member 11 forms a
fiber accommodating area, and substantially U-shaped
members 16 (fiber holding means) are arranged on the two

10 sides of the base member 11. The pair of scratching means -
3 and arrangement defininlg means 4, and the pair of
shearing force applying means 5 are arranged on one side
(the right side in Fig. 2B) and the other side (the left
side in Fig. 2B), respectively, to sandwich the fiber

15 accommodating area 2 along a direction connecting the
pair of substantially U-shaped members 16. Therefore, an
upper scriber block 3a constituting the scratching means
3 and the arrangement defining means 4 is buried in one
side of the lower surface of the movable member 12, and a

20 ‘lower scriber block 3b constituting the scratching means
3 is buried in one side of the upper surface of the base
member 11. Similarly, an upper cutter block 5a
constituting the shearing force applying means 5 is
buried in the other side of the lower surface of the

25 movable member 12, and a lower cutter block 5b

constituting the shearing force applying means 5 is

0
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such as scratching means for formng a scratch on a surface of the common
coating of the nulti-core ribbon fiber held by the fiber holder, an
arrangenet hol der such as arrangenerit defining neans for detachably

hol ding the cutter or scrahing nmeans and defining an arranging state (eg
pitch position) of the cutter, and a shearing force applying nenber such

as shearing force applying neans for applying
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buried in the other side of the upper surface of the base
member 11.
The side pléte 13 is fixed to the rear side portion
of the base member 11 with a screw or the like, and the
5 pivotally movable member 12 is axially mounted to the
side plate 13 through a shaft 14. The substantially
U-shaped members 16 described above are fixed to the two
side end portions of the base member 11 with screws or the
like (see Fig. 2C). The multi-core ribbon fiber 1 is
10 inserted from a front portion through the gap between the
base member 11 and the movable member 12, and arranged in
the openings of the substantially U-shaped members 16.
When the multi-core ribbon fiber 1 is arranged in the
substantially U-shaped members 16, it is positioned at
15 least at two points.. Since the separating tool according
to this embodiment is used while the multi-core ribbon
fiber 1 is pulled by clampers (not shown), at least
positioning in the fiber accommodating area 2 is usually
realized by two-point positioning. In order to complete
20 two-point positioning, in this embodiment, a plurality of
positioning pins 21 are arranged behind the fiber
accommodating érea 2 (see Fig. 2B). One side of the
multi-core ribbon fiber 1 portion which is not positioned
between the pair of substantially U—sha;;ed members 16 is
25 held by these pos‘itioning pins 21.

The movable member 12 is formed to have a pentagonal

11

This Sheet Has Been Re’iiaced




a shearing force to the nulti-core ribbon fiber ‘along the scratch forned
by the cutter. Since the present invention has the above structure,
the nulti-core ribbon fiber is reliably contained in the containing area
by the fiber container, and is positioned in the containing area by the
fiber holder at high precision. A scratch is formed on the commobn coati ng

of
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section (see Fig. 2B). A plate spring 17 is fixed behind
the fiber accommodating area 2 of the base member 11 with
screws or the like. The two end portions of the plate
spring 17 are supported to bias a pair of inclined
5 surfaces constituting the movable member 12 with equal

forces. For this reason, the movable member 12 is
maintained such that the gaps between the two end
portions of the movable member 12 and the two end portions
of the base member 11 (the gap between one end of the

10 movable member 12 and one end of the base member 11, and
the gap between the other end of the movable member 12 and
the other end of the base member 11) are equal, and its
longest side 12a is substantially parallel to the upper
surface of the base member 11 (see Fig. 2B).

15 The upper and lower upper scriber blocks 3a and 3b
are constituted to include a plurality of scratching pins
18 and a pin arrangement defining member 19. The
scratching pins 18 are mounted to the pin arrangement
defining member 19 in accordance with the divisional

20 . state of the multi-core ribbon fiber, and are exposed in
the fiber accommodating area 2 (see Fig. 3C). Upper and
lower shearing member dies for applying a shearing force
are mounted to the upper and lower cutter blocks,
respectively. When these upper and lower dies function

25 in cooperation with each other, a shearing force is

applied to the multi-core ribbon fiber 1. As the upper

THlsmS
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the optical fibers of the positioned nulti-core ribbon fiber by the
cutter, and the shearing force applying nenber divides the nmulti-core
ri bbon fiber along the scratch. Divisional states ranging fromdivision
into halves to division into single-core optical fibers are
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and lower shearing member dies (Fig. 3B), comb-like
blades formed to mesh with each other can be used.
The operation of the separating tool according to
the first embodiment will be described with reference to
5 Fig. 4. The multi-core ribbon fiber 1 is set in clampers
or the like, and the separating tool is mounted to one end
of the multi-core ribbon fiber 1. In the mounted state,
the movable member 12 is biased by the plate spring 17 so
that it is maintained in a horizontal state (the initial
10 state of the separating tool). Thus, even when the
separating tool is slid along the multi-core ribbon fiber
1, the common coating 1b will not be damaged. However,
when the movable member 12 is pivoted to move its one end
downward, thereby moving the movable member 12 close to
15 the pin arrangement defining member 19 mounted to the
base member 11, the scratching pins 18 are urged against
the multi-core ribbon fiber 1, thereby forming thrust
marks on the common coating 1b (Fig. 4A). The separating
tool is slid in the longitudinal direction of the
20 multi-core ribbon fiber 1 while the scratching pins 18
thrust into the common coating 1b. By this sliding
operation, the formed thrust marks are enlarged, and
linear scratches are formed in the common coating 1b of
the multi-core ribbon fiber 1 (Fig. 4B). Subsequently,
25 the separating tool is returned to the horizontal state,

and the movable member 12 is pivoted in the opposite

13
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4 possi bl e by changing the arrangenent of the cutter by the
arrangenent defini ng hol der.
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direction to move its other end downward, thereby moving
the movable member 12 close to shearing members 20
mounted to the base member 11 (Fig. 4C). Then, a shearing
force is applied to the multi-core ribbon fiber 1 along

5 the scratches, so that the common coating 1b is separated
(Fig. 4C). 1In this state, the separating tool is moved
along the multi-core ribbon fiber 1. When shearing is
completed, the separating tool is returned to the initial
state (separation end), and is removed from the separated

10 multi-core ribbon fiber 1.

As a different process after scratches are formed,
the separating tool may be returned to a scratching start
point without shearing, and shearing may be performed to
the same direction so that the scratches may be formed.

15 Modifications of the pin arrangement defining member
will be described with reference to Figs. SA-5C and 6A-
6C. A plurality of pins 18 are mounted on mounting
portions 19a of a pin arrangement defining member 19
(Figs. 5A and 6A). Eleven pins 18 can be mounted to all

20 the mounting portions 19a. In this case, for example, a
12-core ribbon fiber 1 is separated into single-core
optical fibers (see Figs. 5B and 6B).

In addition to the above divisional state, even
division for the 12-core ribbon fiber 1 into even

25 numbers, e.g., division by 6 in units of 2 fibers,

division by 4 in units of 3 fibers, division by 3 in units
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of 4 fibers (see Figs. 5C and 6C), and division by 2 in
units of 6 fibers, and uneven division for the 12-core
ribbon fiber 1 into uneven numbers, e.g., division into 3
.plus 9 and division into 3 plus 4 plus 5, can be easily

5 realized.

According to the separating tool of this embodiment,
a multi-core ribbon fiber 1 can be separated in
accordance with a large number of various types of
divisional states by exchanging the pin arrangement

10 regulating means 19 and simply moving the movable member
12.

Modifications of the scratching means that can be
used in this embodiment will be described with reference
to Figs. 7A-7G and B8A-8B. Figs. 7A-7G include

15 perspective views showing examples of a scratching pin
that can be adopted in the present invention, and
Figs. 8A-8B include sectional views showing the operation
of the scratching pin.

Generally, a scratching means must have a function

20 of forming a thrust mark on a common coating 1b of a
multi-core ribbon fiber 1 and a function of moving in the
longitudinal direction of the multi-core ribbon fiber 1
after forming the thrust mark. Accordingly, a pin having
a conical distal end (Fig. 7A) and a pin having a distal

25 end with a shape of minus (-) (Fig. 7B) can be used. A
disk-like shearing member having pointed ends may also be

15
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used (Fig. 7D). Furthermore, a composite shearing member
in which, e.g., 6 shearing blades 36a are formed in the
vertical direction within a predetermined arcuated region
and 3 shearing blades 36b are formed in the horizontal
5 direction within a predetermined arcuated region may also
be used (see Figs. 7E, 7F, and 7G). When this composite
shearing member is used, the divisional state of a
multi-core ribbon fiber can be altered in accordance with
a choice as to whether the six shearing blades 36a or the
10 three shearing blades 36b are exposed in the fiber
accommodating area. This selection can be easily
performed by rotating a shaft 36c forming part of the
composite shearing member. These pins 36 are arranged at
thick portions of the common coating 1b of the multi-core
15 ribbon fiber 1, i.e., at recessed portions lc formed
between the optical fibers.
For example, when a multi-core ribbon fiber 1
incorporates 12 optical fibers la and has a thickness T of
275 pm, a pitch p of the optical fibers la of 250 ym, and a
20 width L of 3.0 mm (see Figs. 8A-8B), in order toa{llow a
maximum depth DM up to 78 pm, an allowable error range VM
with reference to the boundaries of the optical fibers 1la
is about 30 pm. This can be achieved with the machining
precision of an ordinary mechanical component.
25 Modifications of the shearing force applying means

that can be used in this embodiment will be described with

16
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reference to Figs. 9 to 11A-11B. Fig. 9 is a perspective
view showing an example of a shearing member that can be
adopted in the present invention. Figs. 10A-10B include
step views showing the operation of the shearing member.
5 Fig. 11A-11B include views showing a shearing member that
can be used for a 12-core riﬁbon fiber.
The shearing force applying member has two types,
i.e., a member having a projecting blade vs. a projecting
blade, and a member having a projecting blade vs. a
10 recessed member. For example, shearing members 38 show
an example having a projecting blade vs. a projecting
blade, in which three comb-like blades 38a are formed
equidistantly (see Fig. 9). When these shearihg members
38 are arranged to shear a 6-core ribbon fiber through a
15 fiber accommodating area, the 6-core ribbon fiber can be
separated into single-core optical fibers (see Fig. 10B).
Figs. 11A-11B shows an example having a projecting
'blade vs. a reéeésed.member, Vhich is a shearing member
capable of separating a multi-core ribbon fiber 1 having
20 12 fibers into single-core optical fibers. Fig. 11A is a’
view seen from the longitudinal direction when the
multi-core ribbon fiber 1 is arranged, and Fig. 11B is a
side view of Fig. 11A. This shearing member 38 is
constituted to have upper and lower dies 38B and 38A. The
25 lower die 38A has six comb-like blades 38a arranged

equidistantly, and the upper die 38B has grooves 38b

17 THIS SHEET HAS B
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‘can be used in a separating tool according to the first enbodinent,
Figs. 4A to 4C include step views showi ng the operation of the separating
tool according to the first
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formed at positions to correspond to the comb-like blades
38a. When the lower and upper dies 38A and 38B mesh with
each other, they apply a shearing force to the multi-core
ribbon fiber 1.

5 The types of multi-core ribbon fibers that can be
utilized in this embodiment and a fiber holding means for
holding these multi-core ribbon fibers will be described
with reference to Figs. 12 to 15A-15B. Fig. 12 shows
multi-core ribbon fibers that can be used in the present

10 invention. Fig. 13 shows a positioning member capable of
positioning these multi-core ribbon fibers. Fig. 14
shows a variable positioning member for positioning these
three types of multi-core ribbon fibers together with a
holding member. Figs. 15A-15B include views showing

15 another positioning member and another holding member.

The characteristic feature of positioning members
101 shown in Figs. 13 and 14 resides in that each of theh
has holding portions 10la, 101b, and 10lc corresponding
in number to the types of the target multi-core ribbon

20 - fibers. A positioning member 103 shown in Figs. 15A-15B
is pivotally fixed to a shaft 104, and changes the holding
position in accordance with its pivot angle. Thus, this
positioning member 103 can be used for multi-core ribbon
fibers having any number of cores by changing the pivot

25 angle. In this embodiment, if the angle is preset in

accordance with the number of cores, positioning of the

(LT
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enbodi nent , Figs. 5A to SC include views showing a pin
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multi-core ribbon fiber 1 is completed immediately before
a movable member 12 is pivoted to bring the scratching
means or the shearing means into contact with the
multi-core ribbon fiber 1.

5 Second Embodiment

A separating tool according to the second embodiment
of the present invention will be described with reference
to Figs. 16 to 18A-18C. Fig. 16 is a perspective view
showing the separating tool according to the second

10 embodiment, Figs. 17A-17B include explanatory views
showing the internal structure of the separating tool
according to the second embodiment, and Figs. 18A-18C
include views showing a modification of this embodiment.

This separating tool is constituted to include a

15 first member 31, a second member 32, and a coupling member
33. The coupling member 33 is arranged at one end portion
3la of the first member 31, and the second member 32 is
pivotally and axially mounted through the coupling member
33. A pair of first rectangular members 34 are arranged

20 at the other end portion 31b of the inner surface of the
first member 31 to face the second member 32, and a pair
of second rectangular members 35 are arranged on the
inner surface of the second member 32 opposing the first
rectangular members 34. The first and second rectangular

25 members 34 and 35 define the accommodating area 2 in which

the multi-core ribbon fiber 1 is accommodated. The gap
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-arrangenent defining nenber together with scratching pins that can be

adopted in the first enbodi ment, Figs. 6A to 6C include views
showing a pin arrangenent defining nenber together with scratching pins
that can be adopted in the first enbodi nent, Figs. 7A to 7G include

perspective views showi ng exanples of a scratching pin that can be adopted
in the
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between the pair of first rectangular members and the gap
between the pair of second rectangular members are almost
equal to a width L of the multi-core ribbon fiber 1 to be

separated (see Fig. 17A).

5 As shown in Figs. 17A-17B, pin arranging members 37
having scratching pins 36, and shearing members 38 are
stored in the first and second members 31 and 32. The pin
arranging member 37 mounted to the first member 31 is
connected through a first coupling member 39 to a first

10 knob member 40 exposed to the surface of the first member
31. The shearing member 38 mounted to the second member
32 is connected through a second coupling member 41 to a
second knob member 42 exposed to the surface of the second
member 32. The pin arranging member 37 mounted to the

15 first member 31 is biased by a tension coil spring toward
the first knob member 40, and the pin arranging member 37
mounted to the second member 32 is fixed to the second
member 32. The shearing member 38 mounted to the second
member 32 is biased by a tension coil spring toward the

20 second knob member 42, and thé shearing member 38 mounted
to the first member 31 is fixed to the first member 31.

For this reason, when the first knob member 40 is

depressed toward the multi-core ribbon fiber 1, the
scratching pin 36 mounted to the first member 31 is moved

25 downward to form a thrust mark on the common coating of

the multi-core ribbon fiber 1 (see Fig. 17A). 1In this
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present invention, Figs. 8A to 8B include views show ng the operation
of the scratching pin that can be adopted in the present i nvention,
Fig. 9 is a perspective view show ng an exanple of a shearing nmenber that

can be adopted in the present
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state, when the separating tool is slid along the

multi-core ribbon fiber 1, the thrust mark formed by the

scratching pin 36 is enlarged, thereby forming a linear

scratch in the longitudinal direction of the multi-core
5 ribbon fiber 1.

Subsequently, when the second knob member 42 is
depressed toward the multi-core ribbon fiber 1, the
shearing member 38 mounted to the second member 32 is
moved upward to apply a shearing force along the scratch

10 formed on the common coating of the multi-core ribbon
fiber 1 (see Fig. 17B). 1In this state, when the
separating tool is slid along the multi-core ribbon fiber
1, the shearing region of the multi-core ribbon fiber 1 is
enlarged, thereby separating the multi-core ribbon fiber

15 1 in the longitudinal direction.

A modification of this embodiment will be described
with reference to Figs. 18A-18C. Fig. 18A is a plan view
of a separating tool according to this modification,

Fig. 18B is a side view of the separating tool according

20 to this modification, and Fig. 18C is a longitudinal
sectional view taken along the plane (C - C) extending
through a spring 46 and shows a state wherein upper and
lower members are mated.

This separating tool is constituted to include a

25 scriber body (scratching means) 43, a grip 44, a cutter

body (shearing force applying means) 45, and the spring

21
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i nvention, Figs. 10A and 10B include views show ng the operation of
a shearing nenmber that can be adopted in the present invention,

Figs. 11A and 11B include views showi ng a shearing nenber that can be used
for a 12-core ribbon fiber, ~ Fig. 12 is a view showing nulti-core

ri bbon fibers
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46. An upper scriber block 3a identical to that described
above is buried in an upper member 43a of the scriber body
43, and a lower scriber block 3b is buried in a lower
member 43b of the scriber body 43 at a position to

5 correspond to the upper scriber block 3a. An upper cutter
block 5a identical to that described above is buried in an
upper member 45a of the éutter body 45, and a lower cutter
block 5b is buried in a lower member 45b of the cutter
body 45 at a position to correspond to the upper cutter

10 block Sa. The grip 44 fixes the scriber body 43 and the
cutter body 45 with screws or the like. The spring 46
maintains the upper members 43a and 45a and the lower
members 43b and 45b in an open state at a predetermined
angle. A substantially U-shaped member 16 is fixed to one

15 side surface of the lower member 43b of the scriber body
43 with a screw or the like, and another substantially
U-shaped member 16 is fixed to the other side surface of
the lower member 45b of the cutter body 45 with a screw or
the like (see Figs. 18A and 18B).

20 When a multi-core ribbon fiber 1 is inserted through
the openings of the substantially U-shaped members 16, it
is positioned within a fiber accommodating area (not
shown). 1In this state, when the operator depresses the
upper member 43a of the scriber body 43 with his thumb or

25 the like, a thrust mark is formed on the multi-core ribbon

fiber. When the separating tool is moved in the

22 THIS SHEET HAS BEEN
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t'hat can be used in the present invention, Fig. 13 is a view show ng
a positioning menber capable of positioning nmulti-core ribbon fibers,
Fig. 14 is a view showi ng a positioning nenber
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longitudinal direction of the multi-core ribbon fiber
while maintaining this state, a scriber line is formed.
Subsequently, the separating tool is arranged along this
scriber line, and the upper member 45a of the cutter body

5 45 is depressed, thereby applying a shearing force along
the scriber line. Since the functions and operations of
the scriber body 43 and the cutter body 45 are as
described above (see Figs. 17A-17B), a detailed
description thereof will be omitted.

10 Third Embodiment

A separating tool accoraing to the third embodiment
of the present invention will be described with reference
to Figs. 19 to 25A-25B. Fig. 19 is a perspective view
showing the outer appearance of the separating tool

15 according to the third embodiment; Figs. 20A-20B include
views showing the outer appearance of this separating
tool; Figs. 22A-22C include partially sectional views
showing the internal structure of the separating tool
according to the third embodiment; Figs. 23A-23C include

20 views showing the mounting structure of a roller type
shearing member in detail and a timing chart thereof; and
Figs. 24A-24B and 25A-25B include views showing another
mounting structure using a spiral shearing member.

This separating tool is constituted to include an

25 upper member 51, a lower member 52, coupling members 53,
and a fiber positioning member 56. Holes Sla are formed

o s E‘Hjs SHEET HAS BEEN
REPLACED
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at the two end portions of the upper member 51 to extend
from the upper surface to the lower surface of the upper
member 51. Similarly, stepped holes Sla having two
different inner diameters are formed at the two end
portions of the lower member 52 to extend from the upper
surface to the lower surface of the lower member 52. The
coupling members 53 are inserted in these holes 51a and
52a through compression coil springs 54. As a result, the
upper member 51 is separated from the lower member 52 by a
predetermined gap. This gap can be decreased by
depressing the upper member 51 against the biasing force.
Scratching pins 55 are mounted on the lower surface of the
upper member 51. For this reason, after a multi-core
ribbon fiber 1 is inserted between the upper and lower
members 51 and 52 and positioned in thelaccommodating
area, when the upper member 51 is depressed toward the
lower member 52, the scratching pins 55 form thrust marks
on a common coating 1b of the multi-core ribbon fiber 1.
In this state, when this separating tool is moved in the
longitudinal direction of the multi-core ribbon fiber 1,
the thrust marks are enlarged.

The fiber positioning member 56 is mounted at the
fiber inserting portion of this separating tool. The
fiber positioning member 56 is constituted to include a
lid member 56a having an inclined distal end, a shaft 56b

for pivotally and axially mounting the 1id member 56a,

This Sheet Has Been R 24 THIS SHEET HAS BEEN

T REPLACED




posi ti oni ng menber capabl e of positioning mul ti-core ribbon fibers _
together with a hol di ng nenber, Fig. 16 is a perspective view show ng
a separating tool according to the second enbodi nent, Figs. 17A and

17B i nclude explanatory views showing the internal structure of the
separating tool according
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and a holding member 56c for holding a closed state
wherein the 1lid member 56a closes the fiber inserting
portion. A receptacle portion 51c is formed in the upper
member 51 to have a shape matching with the inclined
5 portion of the lid member 56a. When the upper member 51
is moved downward against the compression coil springs
54, the receptacle portion 5lc is engaged with the
inclined portion of the 1lid member 56a. As a result, the
1id member 56a can be positioned at high precision with
10 respect to the upper and lower members 51 and 52.
Positioning is executed immediateiy before the scratching
pins 55 are brought into contact with the common coating
1b of the multi-core ribbon fiber 1. Thus, thrust marks
are formed at desired positions of the common coating 1b
15 of the multi-core ribbon fiber 1 at high precision, and
the optical fibers are prevented from accidentally
projecting during a scratching or shearing operation.
An example of the mounting structure of a shearing
member that can be applied to this embodiment will be
20 described with reference to Figs. 22A-22C and 23A-23C.
This mounting structure uses roller type shearing members
as the shearing force applying means and employs guide
grooves and walls and tension coil springs, thereby
applying a shearing force along a scriber line formed by a
25 scriber means. Thus, this mounting structure is

- constituted to include roller type shearing members 60,

LT




‘to the second enbodi nent, Figs. 18A to 18C include views show ng a
nmodi fication of the $éparating tool according to the second enbodi nment,
Fig. 19 is a perspective view showi ng the outer appearance of a separating
tool according to the third enbodinent,
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guide grooves 51d and 52d, guide walls 51f and 52f, and
tension coil springs 61.

Applying mechanisms for applying a shearing force by

using the roller type shearing members 60 are housed in
5 the mechanism housing portions of the upper and lower

members 51 and 52. The mechanism housing portions are
arranged to sandwich the fiber accommodating area. The
upper limit of the mechanism housing portion of the upper
member 51 is defined by a horizontal wall 5l1e, the

10 inclined wall 51f, and a vertical wall 51g. Similarly,
the lower limit of the mechanism housing portion of the
lower member 52 is defined by a horizontal wall 52e, the
inclined wall 52f, and a vertical wall 52g. The roller
type shearing members 60 are mounted to be pivotal about

15 caps 63 through roller shafts 60a (see Fig. 23B).

One end of each roller shaft 60a is engaged with the
elongated guide groove 51d formed in the side wall of the
upper member 51, and the other end of each roller shaft
60a is engaged with the corresponding cap 63. The caps

20 are pulled by the tension coil springs 61 toward
scratching means 62. The guide grooves 51d are arranged
such that they are closer to the fiber accommodating area
as they are separated from the scratching means. Each
guide groove 51d has an inclination to guide the

25 corresponding roller shaft 60a such that a shearing force

capable of sufficiently shearing the common coating of
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Figs. 20A and 20B include views showing the separating tool according to

the third enbodi nent,- . Fig. 21 is a partially sectional view show ng
the internal structure of the separating tool according to the third
enbodi nent Figs. 22A to 22C include step views show ng an
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the multi-core ribbon fiber 1 arranged in the fiber
accommodating area can be applied when the roller type
shearing member 60 is farthest from the scratching means
62.

5 The operation of the shearing mechanism will be
described with reference to Figs. 22A-22C by using the
roller type shearing members 60. In a normal state, the
roller type shearing members 60 are closest to the
scratching means 62 due to the tension coil springs 61

10 (see Fig. 22A). When the multi-core ribbon fiber 1 is
inserted between the pair of roller type shearing members
60 and the upper member 51 is urged by the lower member
52, the scratching means.62 form marks on the common
coating of the multi-core ribbon fiber 1. When the

15 multi-core ribbon fiber 1 is further fed, the roller type
shearing member 60 of the upper member 51 is rotated due
to frictional contact with the multi-core ribbon fiber 1,
the guide wall 5le, and the inclined wall S1Ff.
Simultaneously, the roller type shearing member 60 of the

20 ' lower member 52 is rotated due to frictional contact with
the multi-core ribbon fiber 1, the guide wall 52e, and the
inclined wall 52f, and is moved away from the scratching
means 62 against the biasing force of the tension coil
spring 61. In this case, the thrust marks formed by the

25 scratching means 62 are enlarged in the longitudinal

direction of the multi-core ribbon fiber 1. When the
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exanpl e of a shearing rrechanl smthat can be applied to the separating tool
according to the third enbodi ment, Figs. 23A to 23C include views
showi ng the nounting structure of a sheari ng menber used in the shearing
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multi-core ribbon fiber 1 is fed to a certain degree and
the scratched portions thereof are brought into contact
with the roller type shearing members 60, the pair of
roller type shearing members 60 overlap. As a result, the
5 common coating of the multi-core ribbon fiber 1 is
sheared off by the roller type shearing members 60 (see
Fig. 22B). When a force for urging the upper member 51
against the lower member 52 is removed, the upper member
51 is moved away from the lower member 52 due to the
10 operation of the compression coil springs 54. As a
result, the roller type shearing members 60 are separated
from the multi-core ribbon fiber 1, and the roller type
shearing members 60 move in the guide grooves 51d by the
operation of the tension coil springs 61 to be close to
15 the scratching means 62 (see Fig. 22C).
According to this embodiment, when a predetermined
period of time has elapsed after the scratching means 62
scratch the common coating of the multi-core ribbon fiber
1, the pair of roller type shearing members 60 are brought
20 into contact with the multi-core ribbon fiber 1, and as a
result a shearing force is applied to the multi-core
ribbon fiber 1. For example, a delay time Tf of
application of the shearing force satisfies Tf = (Lf/Vf)
where Vf is the feed speed of the multi-~core ribbon fiber
25 1 and Lf is the gap between the scratching means 62 and

the roller type shearing members 60 (see Fig. 23C).
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Another shearing mechanism that can be applied to
the separating tool according to the third embodiment
will be descfibed with reference to Figs. 24 and 25. This
shearing mechanism has a characteristic feature in that
it employs spiral shearing members 65 and spiral springs
64. |

Each spiral shearing member 65 is constituted to
include a plate cam which has a stopper S and a profile a
radius of which is increased at a predetermined
rotational angle (90°) immediately before the stopper S.
The spiral shearing member 65 mounted to an upper member
51 is rotatably held through a shaft 63 supported by the
side plate of the upper member 51 of the mechanism housing
portion, and is biased by the spiral spring 64 to rotate
counterclockwise. The spiral shearing member 65 mounted
to a lower member 52 is rotatably held by a shaft 63
supported by the side plate of the lower member 52 of the
mechanism housihg_portioh, and is biased by the spiral
spring 64 to rotate clockwise. Scratching means 62 are
arranged at a gap Lf from the corresponding spiral
shearing members 65 and apply a shearing force along a
plurality of scriber lines formed by the scratching means
62. Thus, the length of the semicircle of each spiral
shearing member 65 is equal to the gap Lf (see Fig. 25B),
and individual plate cams are arranged at predetermined

gaps with each other.
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"Figs. 24A and 24B include step views show ng another _shearing nechani sm
that can be used in the separating tool according to the third enbodi nent,
Figs. 25A and 25B include views showing a shearing nenber that can be used
in the shearing nmechani smof Figs. 24A and 24B, Fig. 26 is a side

vi ew showi ng the outer appearance
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The operation of this shearing mechanism will be
described. The spiral shearing members 65 are arranged
on the two sides of a multi-core ribbon fiber 1 to contact
it (see Fig. 24A). When the multi-core ribbon fiber 1 is

5 fed out, the spiral shearing member 65 mounted to the
upper member 51 is rotated counterclockwise by frictional
contact, and the spiral shearing member 65 mounted to the
lower member 52 is rotated clockwise by frictional
contact. When rotation proceeds to a certain degree, the

10 distal end portion of one spiral shearing 65 overlaps the
distal end portion of the other shearing member, thereby
applying a shearing force to the common coating of the
multi-core ribbon fiber 1 (see Figs. 24B and 25A).

Fourth Embodiment

15 A separating tool according to the fourth embodiment
of the present invention will be described with reference
to Figs. 26 to 30A-30C. Fig. 26 is a view showing the
outer appearance of the separating tool according to the
fourth embodiment; Figs. 27A-27B include views showing

20 the outline of the scratching pin selecting mechanism of
the separating tool according to this embodiment;

Figs. 28A-28G include views schematicélly showing a
divisional s.tate which can be obtained by using the
scratching pins and shearing members of the separating

25 tool according to this embodiment; Fig. 29 is a view

showing the outline of a shearing member selecting

eem—
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of a separating tool according to the fourth enbodi nent, Figs. 27A
and 27B include views showing the outline of a scratching pin selecting
nmechani sm of the separating tool according to the fourth enbodi nent,

Figs. 28A to 28G include views schematically showing a d| vi sional state

t hat can be obtai ned by using the
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mechanism that can be applied to this embodiment; and
Figs. 30A-30C include views showing examples of the
profile of a plate cam type shearing member used as a
mechanism for selecting a plate cam and a shearing member
5 which is used by the scratching pin selecting mechanism.
This separating tool is constituted to include a
first member 71, a second member 72, and a side plate 73
(see Fig. 26). Dial type knob members 74, 75, 76, and 77
are arranged on the front surfaces of the first and second
10 members 71 and 72. A desired pin or shearing member can
‘be projected by rotating these dial type knob members 74,
75, 76, and 77. In this embodiment, the dial type knob
members 75 and 77 are used for operating the scratching
pins, and the dial type knob members 74 and 76 are used to
15 operate the shearing members. For example, the dial type
knob member 77 is connected to a rotation shaft 78, plate
cams 79, 80, and 81, and scratching pins 82, 83, and 84
s-ervi..ng as the followers of the plate cams 79 to 81.
These scratching pins 82 to 84 are housed in guide holes
20 85, 86, and 87 formed toward an accommodating area and
biased by springs toward the corresponding cams, so that
they are vertically moved in accordance with rotation of
the plate cams 79 to 81. When the platé cams 79 to 81 are
moved upward, the corresponding pins project above the
25 accommodating area. Accordingly, if th.e arrangement

pattern of the pins is displayed by the dial type knobs 74
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scratching pins and the shearing nmenber of the separating tool according

to the fourth enbodi nént, Fig. 29 is a view showing the outline of a

shearing nenber sel ecting nechanismthat can be applied to the fourth

enbodi nent ,

Figs. 30A to 30C include views showi ng the profiles

pl ate cam type shearing nenber used as a plate
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to 77, a desired pin arrangement can be realized easily.
Also, this embodiment has a rotational angle holding

means 88 for fixing the rotation shaft 78 at

.predetermined unit angles (e.g., 60° angular pitch). The

rotational angle holding means 88 is constituted to
include a first engaging portion 88a formed at an
intermediate portion of the rotation shaft 78 to have a
hexagonal shape, a second engaging portion 88b engaged
with the first engaging portion 88a, and a biasing means
88c for biasing the second engaging portion 88b toward
the first engaging portion 88a. To realize seven
divisional state patterns (Figs. 28A to 28G), the plate
cam 79 having the profile shown in Fig. 30A, the plate cam
80 having the profile shown in Fig. 30B, and the plate cam
81 having the profile shown in Fig. 30C may be used.

The shearing member selecting mechanism will be
described with reference to Pig. 29. This shearing
member selecting mechanism has a similar mechanism to
that of the scratching pin selecting mechanism. For
example, the dial type knob member 76 is connected to a
rotation shaft 89 having plate cams 90, 91, and 92. The
circumferential surfaces of the plate cams 90, 91, and 92
form shearing blades which are partly exposed from the
accommodating area in accordance with the rotational
angle. To realize the divisional state shown in

Figs. 28A-28G, plate cam type shearing blades having the
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Figs. 31A to 31D include partially sectiona

schematically showi ng a separating tool according to the
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profiles shown in Figs. 30A, 30B, and 30C may be used as
the plate cams 90, 91, and 92, respectively. As the plate
cam type shearing blade to be mounted on the first member
71, corresponding plate cams may be formed to serve as the
shearing member (see Figs. 9 and 11A-11B) described in
the second embodiment.

Fifth Embodiment

A separating tool according to the fifth embodiment
of the present invention will be described with reference
to Figs. 31A-31D. Figs. 31A-31D include partially
sectional views schematically showing the separating tool
according to the fifth embodiment.

This separating tool is characterized in that
shearing processing is automated by using a guide rail,
and is constituted to include a first member 93, a second
member 94, and a rail member 95. Scratching pins 18
having a structure similar to that described above can be
used. Shearing members 96 are respectively mounted to
the first and second members 93 and 94, and these shearing
members 96 are respectively in contact with an L-shaped
first lever 97 and a U-shaped second lever 98. These
levers 97 and 98 are held such that one end portion of
each thereof is urged against the rail member 95 by
tension coil springs 99. Tﬁe shearing member 96 is
supported by the other end portion of each of the levers

97 and 98 (Fig. 31A). When one end portion of each of the

This Sheet Has Been Replaced 33

THIS SHEET HAS Becy
REPLACED




8 fifth enmbodi ment, and Figs. 32A to 32D i n_c_:I ude partially
sectional views .
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levers 97 and 98 falls in a corresponding groove 95a
formed in part of the rail member 95, the shearing members
96 are urged against a multi-core ribbon fiber 1 by the
other end portion of each of the levers 97 and 98 (see

5 Fig. 31B). As a result, a shearing force is generated in
the multi-core ribbon fiber 1. Note that clampers 100 are
arranged on the two sides of the multi-core ribbon fiber
1, and the multi-core ribbon fiber 1 is held by the .
clampers 100 with a predetermined force. In this

10 embodiment, the shearing members 96 are moved in an
interlocked manner with fall of the levers 97 and 98 in
the grooves 95a. However, this movement can be realized
when the levers 97 and 98 escapé from the grooves. These
operations can be easily realized by altering the

15 internal mechanism. As the mechanism of this type is
known, a description thereof will be omitted.

The separating procedure of the separating tool
according to this embodiment will be described. First,
the separating tool is moved to the origin, the

20 multi-core ribbon fiber 1 is clamped by the clampers 100,
and the separating tool is closed (see Fig. 31A). Then,
the separating tool is slid along the guide rail member
95, thereby moving the separating tool along the
multi-core ribbon fiber 1. The cam lever 97 of the

25 Separating tool is in contact with the rail member 95, and

the cam lever 97 falls in the groove 95a during its
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schematical |y showi ng the separating tool according to the sixth _
enbodi nent. DESCRI PTI ON OF THE PREFERRED EMBCDI MENT - A separating
tool for a multi-core ribbon fiber according to an enbodinent of the
present invention will be described with reference to the acconpanying

dr awi ngs.
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movement. Thus, shearing separation is automatically
started at a desired position only by moving the
separating tool along the rail member 95 (Fig. 31B). When
separation is completed, the separating tool is opened,

5 and the separated multi-core ribbon fiber 1 is removed
from the clampers 100.

Sixth Embodiment

A separating tool according to the sixth embodiment
of the present invention will be described with reference
10 to Figs. 32A-32D. Figs. 32A-32D include views showing
the process of the function of the separating tool
according to the sixth embodiment.
This embodiment is constituted to include a rubber
roller 110, a wedge-shape member 111, a movable shaft
15 112, a shearing member 113, a rubber roller pressing
portion 114, and a compression coil spring 115. The
wedge—-shape member 111 is guided along a guide wall 116
arranged along a multi-core ribbon fiber 1, and is biased
by the compression coil spring 115 mounted at its end in a
20 . direction to separate from the rubber roller pressing
portion 114. The rubber roller 110 is rotatably mounted
at the distal end of the wedge-shape member 111, and is
regulated by the rubber roller pressing portion 114 to
move only in the horizontal direction. The rubber roller
25 110 contacts the multi-core ribbon fiber 1 and the rubber

roller pressing portion 114, and moves along the rubber
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In the description of the enbodinent, the sanme elements are denoted by the

sane reference nunerals, thereby avoiding a repeat ed descri ption.
First, the principle of the present invention will be described with
reference to Figs. 1A-1C. Figs. | A-1C include schematic diagrans show ng

the principle of the present invention.
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roller pressing portion 114 as it is rotated in
accordance with the moving amount of the multi-core
ribbon fiber 1. The shearing member 113, rotatably
mounted to the movable shaft 112 which is movable only in

5 a direction substantially perpendicular to the plane of
arrangement of the multi-core ribbon fiber 1, is arranged
at an intermediate portion of the wedge-shape member 111.
The shearing member 113 has a disk-like shape, and its
peripheral edge forms a shearing blade. The shearing

10 member 113 serves as a kind of a follower with respect to
the wedge-shape member 111, and is moved in a direction
perpendicular to the moving direction of the wedge-shape
member 111. A scratching means 62 for forming a scriber
line in the multi-core ribbon fiber 1 is arranged

15 upstream the shearing member 113 (the left side in
Figs. 32A-32D) with respect to the feed direction of the
multi-core ribbon fiber 1.

When the multi-core ribbon fiber 1 is fed and the

scribing start point of the scratching means 62 reaches a

20 position immediately under the shearing member 113 (when
the multi-core ribbon fiber 1 has moved by Lf), the
inclined portion of the wedge-shape member 111 starts to
press the shearing member 113 downward (see Fig. 32B).
Shearing of the common coating of the multi-core ribbon

25 fiber 1 is started at this time point; When the rubber

roller 110 is further moved forward, the shearing member

36
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The present invention is basically constituted to i nclude a scratching
means 3, an arrangement changing nmeans 4, and a shearing force applying
nmeans 5. A multi-core ribbon fiber 1 that can be used in the present

i nvention has a structure in which a plurality of optical fibers la
arranged alnost in a row are integrally
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113 is pressed further downward (see Fig. 32C). When the
rubber roller 110 reaches the end portion of the rubber
roller pressing portion 114, the rubber roller 110 starts
idling, and the shearing member 113 continues rotation at

5 the predetermined position (see Fig. 32D). Since the
multi-core ribbon fiber 1 continues to move forward, the
rubber roller 110 continues idling despite that it is
pulled to the left by a spring force, and does not return
to the origin (point K'). When the multi-core ribbon

10 fiber 1 is extracted, the rubber roller 110 and the

wedge-shape member 111 return to the origin.

The separating apparatus according to this
embodiment can automatically form a scriber line in the
common coating of the multi-core ribbon fiber 1 by moving

15 the multi-core ribbon fiber 1, and can divide the
multi-core ribbon fiber 1 along this scriber line in a
desired divisional state.

The embodiments and modifications of the separating
tool according to the present invention have been

20 described. The present invention is not limited to these
embodiments.

For example, the components that can be used in the
first embodiment can be basically used in other
embodiments.

25 As the scratching means described above, one that

can be detachable from the arrangement regulating means 4

This Sheet 37 THIS SHEET HAS BEEN ’

I I"W I’ﬁlﬁ”w,rmel‘,"ﬂced _REPLACED




fixed with a common coating Ib. Wien this nulti-core _ribbon fiber 1 is
inserted in the separating tool of the present invention, it is first
arranged in a fiber acconmpdating area 2. Fig. 1A shows a state wherein

t he
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mul ti-core ribbon fiber 1 is arranged in the fiber

SEI 94-13

is described as an example. A large number of scratching
means having various types of patterns may be prepared in
advance, and they may be fixed to an arrangement
regulating means 4 to provide an integral structure.
Also, a scratching means and an arrangement regulating
means may be vertically arranged to sandwich the fiber
accommodating area 2 in order to assure scratching.

Since the present invention has the above
arrangement, it can separate a multi-core ribbon fiber
into an arbitrary number of optical fibers with any
divisional state.

From the invention thus described, it will be
obvious that the invention may be varied in many ways.
Such variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the
art are intended to be included within the scope of the

following claims.

The basic Japanese Application No.262537/1993 filed

on October 20, 1993 is hereby incorporated by reference.
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REPLACEMENT SHEET 9 accomodati ng area 2.
The scratching means 3i.s arranged above the fiber acGommmodat.ing area 2

with a gap
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CLAIMS

1. A separating tool for a multi-core ribbon fiber,
for separating the multi-core ribbon fiber with a
plurality of optical fibers arranged in a plane and
integrated with a common coating, comprising:

a fiber container for containing the multi-core
ribbon fiber in an containing area,

a fiber holder for holding the multi-core ribbon
fiber in the containing area, a cutter for forming a
scratch on a surface of the common coating of the
multi~-core ribbon fiber held by said fiber holder,

an arrangement holder for holding said cutter and
defining an arranging state of said cutter, and

a shearing force applying member for applying a
shearing force to the multi-core ribbon fiber along the
scratch after the scratch is formed on the surface of the
common coating of the multi-core ribbon fiber by said

cutter.

2. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein said container has a member
for positioning one side of the multi-core ribbon fiber
in a direction along which the optical fibers are
arranged, and said fiber holder holds the other side of
the multi-core ribbon fiber in the direction along which

the optical fibers are arranged.

3. A separating tool for a multi-core ribbon fiber
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‘t her ebet ween which is at |east the thickness of the ‘miltiZcore ribbon

fiber 1 or nore. The Scratching nmeans 3 is nount

defining nmeans 4 detachably or permanently. Si n mmﬁ“mlmmm[mdefl n| ng
nmeans 4 noves in a direction perpendicular to thesuppen saerface

fiber accompdating area 2, it realizes various types of scratches (e.g.,

scratches for separation into

SEI 94-13

according to claim 2, wherein
said fiber holder movably holds the multi-core
ribbon fiber in the containing area before a separating
operation, and holds the multi-core ribbon fiber at a
5 predetermined position immediately before said cutter
forms a scratch on the common coating of the multi-core
ribbon fiber, and
said fiber holder movably holds the multi-core
ribbon fiber in the containing area before the separating
10 operation, and holds the multi-core ribbon fiber at a
predetermined position immediately before said shearing
force applying member shears the common coating of the
multi-core ribbon fiber.
4. A separating tool for a multi-core ribbon fiber
15 according to claim 3, wherein said fiber holder has a
holding portion at a different holding position
corresponding to the other side of the multi-core ribbon
fiber in accordance with a number of cores.
5. A separating tool for a multi-core ribbon fiber
20 according to claim 1, wherein said cutter is constituted
to have a shape suitable for forming a scratch on the
common coating of the multi-core ribbon fiber and for
enlarging the formed scratch.
6. A separating tool for a multi-core ribbon fiber
25 according to claim 1, wherein

said arrangement holder has a plurality of mounting

40
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t he sanme nunbers, and scratches for separation into different nunbers). .
1lis fixed in the fiber —acconnodati ng-area 2

with a positioning pin 6 projecting wthin the fi ' area 2
hol ding neans (not shown) so that it millﬁmﬂﬁmm"&xﬁﬂl east
. * c L M K] *

The nmulti-core ribbon Tiber

and a fi ber
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portions for detachably mounting said cutter, and a
scratch position of the multi-core ribbon fiber is
changed by mounting said cutter at a predetermined
mounting portion in accordance with a divisional state of
the multi-core ribbon fiber.

7. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein

said arrangement holder has a plate cam using said
cutter as a follower, a profile of which is defined in
accordance with a divisional state of the multi-core
ribbon fiber, a shaft for holding said plate cam, a holder
for holding said shaft at a predetermined rotational
position, and a knob member for rotating said shaft,

said knob member being rotated to change a scratch
position of the multi-core ribbon fiber.

8. A separating tool for a multi-core ribbon fiber

according to claim 1, wherein said shearing force

applying member is constituted to include a plurality of

shearing blades arranged in a comb-like shape and a
plurality of groove members meshing with said shearing
blades.

9. A separating tool for a multi-core ribbon fiber
according to claim 8, wherein said plurality of shearing
blades are arranged in accordance with at least a
divisional state of the multi-core ribbon fiber in which

the plurality of optical fibers are arranged.

This Sheet Has Been Reﬂlaced 41
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direction along which the optical fibers are aligned. In this state, the

scratching neans 3 is.nmbved downward

nmul ti-core

to formthrust narks on the surface of the common coatlnE

i ri bbon fiber 1, nore specifically, into tl ﬂ' Hll m"']
1c fornmed between the optical fibers (see Fig. 1B).
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10. A separating tool for a multi-core ribbon fiber
according to claim 9, wherein said shearing force
applying member has biasing means for biasing said

plurality of shearing blades in a direction perpendicular

to the optical fiber arrangement plane.

11. A separating tool for a multi-core ribbon fiber
according to claim 10, wherein said biasing means has a
biasing force which does not damage the multi-core ribbon
fiber before being scratched by said cutter, and which
applies an effective shearing force to the multi-core
ribbon fiber after being scratched by said cutter.

12. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising:

a base member where said cutter and said shearing
force applying member are arranged on the same plane,

a movable member pivotally mounted on a shaft
intersecting a line connecting said cutter and said
shearing force applying means, and

biasing means for biasing said movable member to
maintain a state in which a gap between said cutter and
said movable member is substantially equal to a gap
between said shearing force applying means and said
movable member.

13. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising:

first biasing means for biasing said cutter in a
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not reaching t he optical fibers la, but their sizes are |arge enough to
decrease the shearing strength of the nulti-core rlbbon fiber -1---These..
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direction to seﬁarate from the containing area, first
pushing member for causing said cutter to project into
the containing area against a biasing force of said first
biasing means, second biasing means for biasing said
shearing force applying member in a direction to separate
from said containing area, and second pushing member for
causing said shearing force applying means to project
into the containing area against a biasing force of said
second biasing means.

14. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising:

a rail member arranged along the multi-core ribbon
fiber and having grooves at parts of upper and lower
surfaces thereof, and

a shearing pushout mechanism, having levers
engageable with thelgrooves of said rail member, for
pushing out said shearing force applying member into the
containing area in an interlocked manner with an
operation of said levers to engage with or disengage from
the grooves.

15. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising:

a rail member arranged along the multi-core ribbon
fiber and having grooves at parts of upper and lower
surfaces thereof, and

a pushout mechanism, having levers engageable with

-
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relative to the optical fibers la (the scratching neans are moved or

fibers are noved) in the |ongitudinal direction-of the optical
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the grooves of said rail member, for pushing out said
shearing force applying member into the containing area
in an interlocked manner with an operation of said levers
to engage with or disengage from the grooves.

16. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising a mechanism for
pushing said shearing force applying member into the
fiber containing area a predétermined delay time after
said cutter forms a scratch on the multi-core ribbon
fiber in the fiber containing area.

17. A separating tool for a multi-core ribbon
fiber, for separating the multi-core ribbon fiber with a
plurality of optical fibers arranged in a plane and
integrated with a common coating, comprising:

fiber accomodating means for accommodating the
multi-core ribbon fiber in an accommodating area,

fiber holding means for holding the multi-core
ribbon fiber in the accommodating area, scratching means
for forming a scratch on a surface of the common coating
of the multi-core ribbon fiber held by said fiber holding
means,

arrangement defining means for holding said
scratching means and defining an arranging state of said
scratching means, and

a shearing force applying means for applying a

shearing force to the multi-core ribbon fiber along the
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A



'I;hereafter, a shearing-force is applied by a pair of shearing force
appl yi ng neans 5, arranged above and bel ow the nulti-core-ribbon: fiber-

to sandwich it into the opposite direction with the
perpendi cular to the surface, along the enlarged scrmﬂm 'l mﬁm‘,ﬂ!ﬂ
shearing strength of the nulti-core ribbon fiber 1 has+ Dee

t he damages enl arged by the scratching

SEI 94-13
scratch after the scratch is formed on the surface of the

common coating of the multi-core ribbon fiber by said

scratching means.
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means, the nulti-core ribbon fiber 1 can be easily separated at desired
separating positions (see Fig. 1C). First Enbodi nent A separating
tool for the multi-core ribbon fiber according to the first enbodi nent of
the present invention will be described with reference to Figs. 2A-2C

ABSTRACT

The present invention provides a separating tool for
separating a multi-core ribbon fiber (1) obtained by
arranging a plurality of optical fibers (la) in a plane

S and integrating the fibers with a common coating (1b)
into single-core optical fibers, and includes a fiber
accommodating means for accommodating the multi-core
ribbon fiber (1) in an accommodating area (2), a fiber
holding means for holding the multi-core ribbon fiber (1)

10 in the accommodating area (2), a scratching means (3) for
forming a scratch on a surface of a common coating (1b) of
the multi-core ribbon fiber (1) held by the fiber holding
means, an arrangement defining means (4) for changing an
pitch position of the scratching means (3), and a

15 shearing force applying means (5) for applying a shearing
force to the multi-core ribbon fiber (1) along the

scratch formed by the scré.tching means (3).

(Fig. 1A - 1C) -
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-to 6A-6C. Figs. 2A-2C.include views showi ng the separating tool according
to the first enbodi ment- of the present |nvent|on, in which Fig. 2Ais a

pl ane view, Fig. 2Bis a front V|e egn% 2Cis a right side view of
the first separating tool. Figs. 3A—§é de per spective views show ng

conmponents (shearing nmenbers, scratchi ng{ pi ns, pin arrangenent defining
menbers, a 172

° 3
l .
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separating too

4C include step views show ng

s. 4A-
4-13

g
2/27
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and the like) that can be used in the

according to the first enbodi nent.

:pl ate spring,
t he operation of
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-11 t he separating tool-according to the first enbodinment. Figs. 5A-5C
and 6A-6C are views showing a pin a E n?gt defini ng nmenber together
wi th scratching pins that can be e%% g@%a n the first enbodi nent.

3727
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- This separating tool is constituted to include a base nenber 11, a novable
menber 12, and a side-plate 13. Mst _of the surface area of the base
menber 11 forns a fiber acconnndatﬁﬁ%laﬂedﬁ and substantially U shaped
menbers 16 (fiber hol ding neans) are arranged on the two sides of the base

menber 11. The pair of scratching neans
4727
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- 3 and arrangenent defining neans 4, and the pair of shearing force
applying neans 5 are arranged on one side (the right side in Fig. 2B) and
the other side (the left side in PEJ.94B}3 respectively, to sandwich the
fi ber accommodating area 2 along a direction connecting the pair of
substantially U shaped nenbers 16. Thgreégre, an upper scriber block 3a
constituting the scratchi ng neans / :

Fig.5A

Fig.58 18—
18 ] P 0 19

— |19
190_—-\9 0] 1
Fig.5¢C 9070 5% o S
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-3 and the arrangenent .defining nmeans 4 is buried in one side of the | ower
surface of the novable nenber 12, and a_ |ower scriber block 3b
constituting the scratchi ng nmeans SEE9rliZd in one side of the upper
surface of the base nenber 11. Simlarly, an upper cutter block 5a
constituting the shearing force apply%ngzgpans 51is

Fig. 64

18 I8 I8 I8
Fig.68

ISa 1S9a ,I8 I8

\f

/

Fig.6C
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-buried in the other side of the | ower surface of the novable nmenber 12,
and a lower cutter block 5b constituting the shearing force applying neans
5is SE1 94-13

7/27
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-12 buried in the aother side of the upper surface of the base nenber
11. The side plate 13 is fix&g_jlé%_”? rear side portion :

8/27
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-of the base nenber 11 with a screw or the like, and the pivotally novable
menber 12 is axially mounted to the side plate 13 through a shaft 14. The
substantially U shaped nenbers 16 de%? gl;_vf:d gbove are fixed to the two
side end portions of the base nenber h Screws or the |I|ike (see Fig.
2C). The nulti-core ribbon fiber 1 is _inserted froma front portion

t hrough the gap between the /27
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.base nenber 11 and the novable nenber 12, and arranged in the openings of
the substantially U shaped menbers 16,
is arranged in the substantially Lﬁgﬁgﬂe'dz’manbers 16, it is positioned at

| east at two points. Since the separating tool

V\hen the multi-core ribbon fiber 1

enmbodi rent is used while the nmulti 'COGS/éPbon

Fig./0A
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-fiber 1 is pulled by cl arrpers (not shown), at least positioning in the
fi ber accommobdati ng area S usuab%ﬁ reﬁél zed by two-point positioning.
In order to conplete tvvo poi nt po SR in this enbodiment, a
plurality of positioning pins 21 are arranged behind the fiber
accomodating area 2 (see Fig. 2B). One side of the multi-core ribbon
fiber 1 portion which is not positionedl/27
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-between the pair of substantially U shaped nenbers 16 is held by these

positioning pins 21.
- pent agonal

The novabl e menber 12 is formed to have a
SEIS4-13

12727

Frg. 12

' |

0000

00000000

00000000000

"7

Frg.l3

[Ola

I0lb

I0lc

Jis Sheet Has Been

LTI IH!




- 13 section (see Fig. 2B) A plate spring 17 is fixed behind the fiber
accommpdating area 2 of the base nmember 11 with screws or the |ike. The

two end portions of the plate sprgpggly-pge supported to bias a pair of
inclined
13727
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-surfaces constituting.-the novabl e nenber 12 with equal forces. For this
reason, the novable nenber 12 is mgﬁ}g# ingd such that the gaps between the
two end portions of the novable 1%3and the two end portions of the
base nenber 11 (the gap between one end of the novable nenber 12 and one
end of the base nenber 11, and 14727
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-the gap between the other end of the novable nenber 12 and the other end
of the base nenber 11) are equal, andéﬁﬁ§% Lpggest side 12a is
substantially parallel to the upper f %e f the base nmenber 11 (see
Fig. 2B). The upper and | ower upper scriber blocks 3a and 3b are
constituted to include a plurality of %fr§5ching pins 18 and a pin
arrangenent defining nmenber 19. The /
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-scratching pins 18 are.nounted to the pin arrangenent defining nmenber 19
in accordance with the divisional state of the multi-core ribbon fiber,
and are exposed in the fiber acc dpilng area 2 (see Fig. 3C). Upper and
| ower shearing nmenber dies for applying a shearing force are nounted to

t he upper and | ower cutter bl ocks, 6/27
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-respectively. Wen these upper and | ower dies function in cooperation with
each other, a shearing force is applied to the nulti-core ribbon fiber 1.

e the upper SEI94-13
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-14 and | ower shearing nenber dies (Fig. 3B), conb-like blades forned
to mesh with each other can be used. ge operatlon of the separating
tool according to SEI94-|

18727
Fig.2/
5la Sla
(
T N
st | 3
51b|__ii i 51b
52b - — !' 52b
52 ; T
52a 52a
D-D SECTION
Yis Sheet Has Been R acedT]

(ol !Illll Illl

| THIS SHEET HAS BEEN
REPLACED




-the first enbodinent will be described with reference to Fig. 4. The
multi-core ribbon fiber 1 is set in clanpers or the like, and the
separating tool is mounted to one en8EI®@4th® nulti-core ribbon fiber 1. In
the mounted state, the novable nmenber 12 is biased by the plate spring 17
so that it is maintained in a horizontal state (the initial state of the
separating tool). Thus, even when the |9/27
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.separating tool is slid along the nulti-core ribbon fiber 1, the common
coating 1b will not be danaged. However, when the novable nenber 12 is
pivoted to nove its one end dovvnv%f| thgtr)eby novi ng the novabl e nmenber 12
close to the pin arrangenent defi %4ﬁé er 19 nmounted to the base
menber 11, the scratching pins 18 arez%iggg agai nst

FIBER FEED AMOUNT
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-the multi-core ribbonifiber 1, thereby formng thrust marks on the conmon
coating Ib (Fig. 4A).- The separatingﬁtool is slid in the |ongitudinal
direction of the multi-core ribbon>FHE#18 while the scratchi ng pins 18
thrust into the common coating Ib. By this sliding operation, the forned
thrust marks are enl arged, and Iinearzﬁyéa,tches are formed in the common
coating | b of
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the nulti-core ribbon fiber 1 (Fig. 4B). Subsequently, the separating tool
is returned to the horizontal state, and the novable nenber 12 is pivoted
in the opposite SEIS4-13
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direction to mpve its other end downward, thereby noving the
novabl e nmenber 12 close to shearing nenbers 20 nounted to the base nenber

11 (Fig. 4C. Then, a shearing
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‘force is applied to the nulti-core ribbon fiber 1 along the scratches, so
that the conmon coating Ib is separa?ﬁﬁfiIt gFis. 4C). In-this state, the
separating tool is noved along the ?(’:’3) e ribbon fiber 1. Wen
shearing is conpleted, the separating tool is returned to the initial
state (separation end), and is rermvedzarfgr}the separ at ed
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f or ned,

-core ribbon fiber 1.

t he separating tool

As a different process after scratches are
urned to a scratching start

may be

wi t hout sheari ng,

and sheari ng may
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poi nt
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Modi fications of the pin
be described with reference to Figs.
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'6C. A plurality of pins 18 are nounted on nmounting portions 19a of a pin
arrangenent defining nmenber 19 (F'%g 5A and 6A). El.even pins 18 can be
nounted to all the nounting portio 4-13n this case, for exanple, a
12-core ribbon fiber 1 is separated |nto single-core optical fibers (see
Figs. 5B and 6B).
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-In addition to the above divisional state, even division for the 12-core
ri bbon fiber 1 into even nunbers, .aadi4ision by-6 in units of 2
5t 8413

division by 4 in units of sy division by 3 in units
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16 of -4 fibers (see Figs. 5C and 6C), and divisinnﬁ \
_ fibers, .and uneven division for the 12-core ribbon ff bg ] I~upeven
nunbers, e.g., divisioninto 3 :

TITLE OF THE INVENTION

Separating Tool for Multi-Core Ribbon Fiber

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a separating tool
for separating a multi-core ribbon fiber with a plurality
of optical fibers arranged in a plane and integrated with
a common coating.

Related Background Art

As a separating tool capéble of separating a
multi-core ribbon fiber, one in which two boards are
coupled to eaéh other to be openable is known (Japanese
Patent Laid-Open No. 3-213804).

However, the conventional separating tool merely
divides a multi-core ribbon fiﬁer'into two portions and
cannot separate it into three portions having arbitrary
numbers of optical fibers, or into single-core optical
fibers.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present }nvention
to provide a separating tool capable of separating a
multi-core ribbon fiber into arbitrary numbers of optical
fibers in various divisional states.

In order to achieve the above object, according to
the present invention, there is provided a separating

tool for separating the multi-core ribbon fiber with a
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plus 9 and division into 3 plus 4 plus 5, can be easily
According to the separating tool of this enbodi nent,
" fiber 1 can be separated in accordance with a |arge ny
types of divisional states by exchanging the pin arrg

plurality of optical fibers arranged in a plane and
integrated with a common coating, into single-core
optical fibers, comprising fiber container such as fiber
accommodating means for containing or accommodating the
multi-core ribbon fiber in a containing area, fiber
holder such as fiber holding means for holding the
multi-core ribbon fiber in the containing area, cutter
such as scratching means for forming a scratch on a’
surface of the common coating of the multi-core ribbon
fiber held by the fiber holder, arrangement holder such
as arrangement defining means for detachably holding the
cutter and defining an arranging state(e.g. pitch
position) of the cutter, and shearing force'épplying
member such as shearing force applying means for applying
a shearing force to the multi-core ribbon fiber along the
scratch formed by the cutter.

Since the 'present invention has the above structure,
the multi-core ribbon fiber is reliably contained in the
containing area by the fiber container, and is positioned
in the containing area by the fiber holder at high
precision. A scratch is formed on the common coating of
the optical fibers of the positioned multi-core ribbon
fiber by the cutter, and the shearing force applying
member divides the multi-~core ribbon fiber along the
scratch. Divisional states ranging from division into

halves to division into single-core optical fibers are
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regul ating neans 19 and sinply noving the novabl e nmenber

Modi fications of the scratching neans that can be used

will be described with reference to Figs. 7A-7G and 8A-

i ncl ude perspective views showi ng exanples of a scratc

be adopted in the present invention, and
3

possible by changing the arrangement of the cutter by the
arrangement defining holder.

The present invention will become more fully
understood from the detailed description given
hereinbelow and the accompanying drawings which are given
by way of illustration only, and thus are not to be
considered as limiting the present invention.

Further scope of applicability of the present
invention will becamé £pparent from the detailed
description given hereinafter.'-However, it should be
understood that the detailed description and specific
examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since
various changes and modifications within the spirit and
scope of the invention will become apparent to those
skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C include schematic diagrams showing
the separating principle of the present invention,

Fig. 2A to 2C include views showing the first
embodiment of the present invention, |

Figs. 3A to 3C include views showing components that
can be used in a separating tool according to the first
embodiment,

Figs. 4A to 4C include step views showing the

operation of the separating tool according to the first
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Figs. 8A-8B include sectional views show ng the operation of the
_scratching pin. Cenerally, a scratching neans must Aqve a function
of formng a thrust mark on a conmon coating | b of a [
fiber 1 and a function of noving in the | ongitudinal
multi-core ribbon fiber 1

4

embodiment,

Figs. 5A to 5C include views showing a pin
arrangement defining member together with scratching pins
that can be adopted in the first embodiment,

Figs. 6A to 6C include views showing a pin
arrangement defining member together with scratching pins
that can be adopted in the first embodiment,

Figs. 7A to 7G include perspective views showing
examples of a scratching pin that can be adopted in the
present invention, .

Figs. 8A to 8B include views showing the operation
of the scratching pin that can be adopted in the present
invention,

Fig. 9 is a perspective view showing an example of a
shearing member that can be adopted in the present
invention,

Figs. 10A and 10B include views showing the
operation of a shearing member that can be adopted in the
present invention,

Figs. 11A and 11B include views showing a shearing
member that can be used for a 12-core ribbon fibef,

Fig. 12 is a view showing multi-core ribbon fibers
that can be used in the present invention,

Fig. 13 is a view showing a positioning member
capable of positioning multi-core ribbon fibers,

Fig. 14 is a view showing a positioning member
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di st al

after formng the thrust mark. Accordingly, a pin havi
.end (Fig. 7A) and a pin having a distal end with a shaps
(Fig. 7B) can be used. A disk-Iike shearing nenber
al so be

,onlcal

capable of positioning multi-core ribbon fibers together
with a holding member,

Figs. 15A and 15B include views showing another
positioning member capable of positioning multi-core
ribbon fibers together with a holding member,

Fig. 16 is a perspective view showing a separating
tool according to the second embodiment,

Figs. 17A and 17B include explanatory views showing
the internal structure of the separating tool according
to the second embodiment, |

Figs. 18A to 18C include views showing a
modification of the separating tool according to the
second embodiment,

Fig. 19 is a perspective view showing the outer
appearance of a separating tool according to the third
embodiment,

Figs. 20A and 20B include views showing the
separating tool according to the third embodiment,

Fig. 21 is a partially sectional view showing the
internal structure of the separating tool according to
the third embodiment,

Figs. 22A to 22C include step views showing an
example of a shearing mechanism that can be applied to the
separating tool according to the third embodiment,

Figs. 23A to 23C include views showing the mounting

structure of a shearing member used in the shearing
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used (Fig. 7D). Furthernore, a conposite shearing nmenber
~shearing blades 36a are fornmed in the

i n which, e.g.,

mechanism of Figs. 22A to 22C and and a timing chart of

the same,

Figs. 24A and 24B include step views showing another

shearing mechanism that can be used in the separating

tool according to the third embodiment,

Figs. 25A and 25B include views showing a shearing

member that can be used in the shearing mechanism of

Figs. 24A and 24B,

Fig. 26 is a side view showing the outer appearance

of a separating tool according to the fourth embodiment,

Figs. 27A and 27B include views showing the outline

of a scratching pin selecting mechanism of the separating

tool according to the fourth embodiment,

Figs. 28A to 28G include views schematically showing

a divisional state that can be obtained by using the

scratching pins and the shearing member of the separating

tool according to the fourth embodiment,

Fig. 29 is a view showing the outline of a shearing

member selecting mechanism that can be appl.ied to the

fourth embodiment,

Figs. 30A to 30C include views showing the profiles

of a plate cam type shearing member used as a plate

cam/shearing member selecting mechanism used by the

scratching pin selecting mechanism,

Figs. 31A to 31D include partially sectional views

schematically showing a separating tool according to the
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vertical direction within a predeterm ned arcuated regi op @nd 3 shearing
bl ades 36b are forned in the horizontal direction wthi/nga,pree '
arcuated region nmay also be used (see Figs. 7E, 7F, ang ¥
conposite shearing nmenber is used, the divisional statfe fof a ~mll
ri bbon fiber can be altered in accordance with a choi¢e, as1pq4ﬁMethe
si x shearing bl ades 36a or the 7 : G 3

fifth embodiment, and

Figs. 32A to 32D include partially sectional views
schematically showing the separating tool according to
the sixth embodiment.
DESCRIPTION OF THE PREFERRED EMBODIMENT

A separating tool for a multi-core ribbon fiber
according to an embodiment of the present invention will
be described with reference to the accompanying drawings.
In the description of the embodiment, the same elements
are denoted by the same referen'c;e numerals, thereby
avoiding a repeated description.

First, the principle of the present invention will
be described with reference to Figs. 1A-1C. "Figs. 1A-1C
include schematic diagrams showing the principle of the
present invention.

The present invention is basically constituted to
include a scratching means 3, an arrangement changing
means 4, and a shearing force applying means 5.

A multi-core ribbon fiber 1 that can be used in the
present invention has a structure in which a plurality of
optical fibers la arranged almost in a row are integrally
fixed with a common coating 1b. When this multi-core
ribbon fiber 1 is inserted in the separating tool of the
present invention, it is first arranged in a fiber
accommodating area 2. Fig. 1A shows a state wherein the

multi-core ribbon fiber 1 is arranged in the fiber
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three shearing bl ades 36b are exposed in the fiber agconmmodating area.

~ This selection can be easily perforned by rotating

part of the conposite shearing nmenber. These pins 3§
thick portions of the common coating I'b of the nulti
. e.

at

recessed portions 1c forned
8

accommodating area 2. The scratching means 3 is arranged
above the fiber accommodating area 2 with a gap
therebetween which is at least the thickness of the
multi~core ribbon fiber 1 or more. The scratching means 3
is mounted to an arrangement defining means 4 detachably
or permanently. Since the arrangement defining means 4
moves in a direction perpendicular to the upper surface
of the fiber accommodating area 2, it realizes various
'types of scratches (e.g., scratches for separation into
the same numbers, and scratches .for separation into
different numbers).

The multi-core ribbon fiber 1 is fixed in the fiber
accommodating area 2 with a positioning pin 6 projecting
within the fiber accommodating area 2 and a fiber holding
means (not shown) so that it will not move at least in a
direction along which the optical fibers are aligned. 1In
this state, the scratching means 3 is moved downward
toward the multi-core ribbon fiber 1 to form thrust marks
on the surface of the common coating 1b of the multi-core
ribbon fiber 1, more specifically, into the 'recessed
portions 1lc formed between the optical fibers (see
Fig. 1B). Although these thrust marks are as shallow as
not reaching the optical fibers la, but their sizes are
large enough to decrease the shearing strength of the
multi-core ribbon fiber 1. These thrust marks are

extended lengthwise as the scratching means are moved
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bet ween the optical fibers. For exanple, when a

fiber 1 incorporates 12 optical fibers la and has a thjcl

“[err]m a pitch p of the optical fibers la of 250 [err]/
3.0 nm (see Figs. 8A-8B), in order to allow a maxi numfdg

[err]m an
the opti cal

al l owabl e error range VM with reference tof the bou
fibers la 9 :

relative to the optical fibers la (the scratching means
are moved or the optical fibers are moved) in the
longitudinal direction of the optical fibers 1a.
Thereafter, a shearing force is applied by a pair of
shearing force applying means 5, arranged above and below
t;he multi-core ribbon fiber 1 to sandwich it into the
opposite direction with the adjacent pair perpendicular
to the surface, along the enlarged scratches. Since the
shearing strength of the multi-core ribbon fiber 1 has
been weakened by the damages en'l.arged by the scratching
means, the multi-core ribbon fiber 1 can be easily
separated at desired sepérating positions (see Fig. 1C).

First Embodiment

A separating tool for the multi-core ribbon fiber
according to the first embodiment of the present
invention will be described with reference to Figé. 2a-2C
to 6A~-6C. Figs. 2A-2C include views showing the
separating tool according to the first embodiment of the
present invention, in which Fig. 2A is a plane view,
Fig. 2B is a front view, and Fig. 2C is a right side view
of the first separating tool. Figs. 3A-3C include
perspective views showing components (shearing members,
scratching pins, pin arrangement defining members, a
plate spring, and the like) that can be used in the
separating tool according to the first embodiment.

Figs. 4A-4C include step views showing the operation of
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I's about 30 [err]m This can be achieved with the nmachi ni
~an ordi nary nmechani cal conponent. Modi fi cations of /ftHe
appl ying means that can be used in this enbodinent will/fbg

10

the separating tool according to the first embodiment.
Figs. SA-5C and 6A-6C are views showing a pin arrangement
defining member together with scratching pins that can be
employed in the first embodiment.

This separating tool is constituted to include a
base member 11, a movable member 12, and a side plate 13.
Most of the surface area of the base member 11 forms a
fiber accommodating area, and substantially U-shaped
members 16 (fiber holding means) are arranged on the two
sides of the base member 11. Thé pair of scratching means
3 and arrangement definin,g means 4, and the pair of
shearing force applying means 5 are arranged on one side
(the right side in Fig. 2B) and the other side (the left
side in Fig. 2B), respectively, to sandwich the fiber
accommodating area 2 along a direction connecting the
pair of substantially U-shaped members 16. Therefore, an
upper scriber block 3a constituting the scratching means
3 and the arrangement defining means 4 is buried in one
side of the lower surface of the movable member 12, and a
‘lower scriber block 3b constituting the scratching means
3 is buried in one side of the upper surface of the base
member 11. Similarly, an upper cutter block 5a
constituting the shearing force applying means 5 is
buried in the other side of the lower surface of the
movable member 12, and a lower cutter block Sb

constituting the shearing force applying means 5 is
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reference to Figs. 9 to 11A-11B. Fig. 9 is a perspective
~exanple of a shearing nenber that can be

11

buried in the other side of the upper surface of the base
member 11.

The side plate 13 is fixed to the rear side portion
of the base member 11 with a screw or the like, and the
pivotally movable member 12 is axially mounted to the
side plate 13 through a shaft 14. The substantially
U-shaped members 16 described above are fixed to the two
sidé end portions of the base member 11 with screws or the
like (see Fig. 2C). The multi-—c_ore ribbon fiber 1 is
inserted from a front portion ﬁhrough the gap between the
base member 11 and the movable member 12, and arranged in
the openings of the substantially U-shaped members 16.
When the multi-core ribbon fiber 1 is arranged in the
substantially U-shaped members 16, it is positioned at
least at two pqints.. Since the separating tool according
to this embodiment is used while the multi-core ribbon
fiber 1 is pulled by clampers (not shown), at least
positioning in the fiber accommodating area 2 is usually
realized by two-point positioning. In order to complete
two-point positioning, in this embodiment, a plurality of
positioning pins 21 are arranged behind the fiber
accommodating area 2 (see Fig. 2B). One side of the
multi-core ribbon fiber 1 portion which is not positioned
between the pair of substantially U-shé.g;ed members 16 is
held by these positioning pins 21.

The movable member 12 is formed to have a pentagonal
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adopted in the present invention. Figs. 10A-10B includ
the operation of the shearing nmenber. Fig. 11A-11B i
shearing nmenber that can be used for a 12-core ribbo
shearing force applying nenber has two types, i.e.,
projecting blade vs. a projecting

12

section (see Fig. 2B). A plate spring 17 is fixed behind
the fiber accommodating area 2 of the base member 11 with
screws or the like. The two end portions of the plate
spring 17 are supported to bias a pair of inclined
surfaces constituting the movable member 12 with equal
forces. For this reason, the movable member 12 is
maintained such that the gaps between the two end
portions of the movable member 12 and the two end portions
of the base member 11 (the gap between one end of the
movable member 12 and one end df the base member 11, and
the gap between the other end of the movable member 12 and
the other end of the base member 11) are equal, and its
longest side 12a is substantially parallel to the upper
surface of the base member 11 (see Fig. 2B).
The upper and lower upper scriber blocks 3a and 3b

- are constituted to include a plurality of scratching pins
18 and a pin arrangement defining member 19. The
scratching pins 18 are mounted to the pin arrangement
defining member 19 in accordance with the divisional
state of the multi-core ribbon fiber, and are exposed in
the fiber accommodating area 2 (see Fig. 3C). Upper and
lower shearing member dies for applying a shearing force
are mounted to the upper and lower cutter blocks,
respectively. When these upper and lower dies function
in cooperation with each other, a shearing force is

applied to the multi-core ribbon fiber 1. As the upper
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bl ade, and a nmenber having a projecting blade vs. a rec nmenber. For
~exanpl e, shearing nenbers 38 show an exanple having a p ' C

a projecting blade, in which three conb-1ike bl ades 38
equidistantly (see Fig. 9). Wen these shearing nenbers
shear a 6-core ribbon fiber through a fiber acconmodatj ng
ri bbon fiber can be 13

and lower shearing member dies (Fig. 3B), comb-like
blades formed to mesh with each other can be used.

The operation of the separating tool according to
the first embodiment will be described with reference to
Fig. 4. The multi-core ribbon fiber 1 is set in clampers
or the like, and the separating tool is mounted to one end
of the multi-core ribbon fiber 1. In the mounted state,
the movable member 12 is biased by the plate spring 17 so
that it is maintained in a horizontal state (the initial
state of the separating tool).’ Thus, even when the
separating tool is slid along the multi-core ribbon fiber
1, the common coating 1b will not be damaged. However,
when the movable member 12 is pivoted to move its one end
downward, thereby moving the movable member 12 close to
the pin arrangement defining member 19 mounted to the
base member 11, the scratching pins 18 are urged against
the multi-core ribbon fiber 1, thereby forming thrust
marks on the common coating 1b (Fig. 4A). The separating
tool is slid in the longitudinal direction of the
multi-core ribbon fiber 1 while the scratching pins 18
thrust into the common coating 1b. By this sliding
operation, the formed thrust marks are enlarged, and
linear scratches are formed in the common coating 1b of
the multi-core ribbon fiber 1 (Fig. 4B). Subsequently,
the separating tool is returned to the horizontal state,

and the movable member 12 is pivoted in the opposite
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separated into single-core optical fibers (see Fig. 1
11A-11B shows an exanple having a projecting blade v
which is a shearing nenber capable of separating a n
1 having 12 fibers into single-core optical fibers.
seen fromthe |ongitudinal direction when the

14

direction to move its other end downward, thereby moving
the movable member 12 close to shearing members 20
mounted to the base member 11 (Fig. 4C). Then, a shearing
force is applied to the multi-core ribbon fiber 1 along
the scratches, so that the common coating 1b is separated
(Fig. 4C). In this state, the separating tool is moved
along the multi-core ribbon fiber 1. When shearing is
completed, the separating tool is returned to the initial
state (separation end), and is removed from the separated
multi-core ribbon fiber 1.

As a different process after scratches are formed,
the separating tool may be returned to a scratching start
point without shearing, and shearing may be performed to
the same direction so that the scratches may be formed.

Modifications of the pin arrangement defining member
will be described with reference to Figs. 5A-5C and 6A-
6C. A plurality of pins 18 are mounted on mounting
portions 19a of a pin arrangement defining member 19
(Figs. 5A and-6A). Eleven pins 18 can be mounted to all
the mounting portions 19a. In this case, for example, a
12-core ribbon fiber 1 is separated into single-core
optical fibers (see Figs. SB and 6B).

In addition to the above divisional state, even
division for the 12-core ribbon fiber 1 into even
numbers, e.g., division by 6 in units of 2 fibers,

division by 4 in units of 3 fibers, division by 3 in units
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L. de view of Fig.
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mul ti-core ribbon fiber 1 is arranged, and Fig. 11B is
- 11A This shearing nmenber 38 is constituted to have u

38B and 38A. The |ower die 38A has six conb-like bl adgs
equi distantly, and the upper die 38B has grooves 38b

15

of 4 fibers (see Figs. 5C and 6C), and division by 2 in
units of 6 fibers, and uneven division for the 12-core
ribbon fiber 1 into uneven numbers, e.g., division into 3
plus 9 and division into 3 plus 4 plus 5, can be easily
realized.

According to the separating tool of this embodiment,
a multi-core ribbon fiber 1 can be separated in
accordance with a large number of various types of
divisional states by exchanging the pin arrangement
regulating means 19 and simply ﬁoving the movable member
12.

Modifications of the scratching means that can be
used in this embodiment will be described with reference
to Figs. 7A-7G and 8A-8B. Figs. 7A-7G include
perspective views showing examples of a scratching pin
that can be adopted in the present invention, and
Figs. 8A-8B include sectional views showing the operation
of the scratching pin.

Generally, a scratching means must have a function
of forming a thrust mark on a common coating 1lb of a
multi-core ribbon fiber 1 and a function of moving in the
longitudinal direction of the multi-core ribbon fiber 1
after forming the thrust mark. Accordingly, a pin having
a conical distal end (Fig. 7A) and a pin having a distal
end with a shape of minus (-) (Fig. 7B) can be used. A

disk-like shearing member having pointed ends may also be
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used (Fig. 7D). Furthermore, a composite shearing member
in which, e.g., 6 shearing blades 36a are formed in the
vertical direction within a predetermined arcuated region
and 3 shearing blades 36b are formed in the horizontal
direction within a predetermined arcuated region may also
be used (see Figs. 7E, 7F, and 7G). When this composite
shearing member is used, the divisional state of a
multi-core ribbon fiber can be altered in accordance with
a choice as to whether the six shearing blades 36a or the
three shearing blades 36b are eiéosed in the fiber
accommodating area. This selection can be easily
performed by rotating a shaft 36c forming part of the
coméosité shearing member. These pins 36 are arranged at
thick portions of the common coating 1b of the multi-core
"ribbon fiber 1, i.e., at recessed portions lc formed
between the optical fibers.

For example, when a multi~-core ribbon fiber 1
incorporates 12 optical fibers la and has a thickness T of
275 pm, a pitch p of the optical fibers la of 250 pm, and a
width L of 3.0 mm (see Figs. 8A~8B), in order to éllow a
maximum depth DM up to 78 gm, an allowable error range VM
with reference to the boundaries of the optical fibers la
is about 30 pym. This can be achieved with the machining
precision of an ordinary mechanical component.

Modifications of the shearing force applying means

that can be used in this embodiment will be described with
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h ot her, they

38a. When the | ower and upper dies 38A and 38B nesh wt
apply a shearing force to the nmulti-core ribbon fiber
of multi-core ribbon fibers that can be wutilized int
fiber holding neans for holding these nmulti-core ribljo
described wth reference to Figs. 12 to 15A-15B. Fig,
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reference to Figs. 9 to 11A-11B. Fig. 9 is a perspective
view showing an example of a shearing member that can be
adopted in the present invention. Figs. 10A-10B include
step views showing the operation of the shearing merber.
Fig. 11A-11B include views showing a shearing member that
can be used for a 1l2-core riﬁbon fiber.

The shearing force applying member ﬁas two types,
i.e., a member having a projecting blade vs. a projecting
blade, and a member having a projecting blade vs. a
recessed member. For example, éﬁearing members 38 show
an example having a projecting blade vs. a projecting
blade, in which three comb~like blades 38a are formed
equidistantly (see Fig. 9). When these shearing members
38 are arranged to shear a 6—~core ribbon fiber through a
fiber accommodating area, the 6-core ribbon fiber can be
separated into single-core optical fibers (see Fig. 10B).

Figs. 11A-11B shows an example having a projecting
blade vs. a reéeésed member, which is a shearing member
capable of separating a multi-core ribbon fiber 1 having
12 fibers into single-core optical fibers. Fig. 11A is a’
view seen from the longitudinal direction when the
multi-core ribbon fiber 1 is arranged, and Fig. 11B is a
side view of Fig. 11A. This shearing member 38 is
constituted to have upper and lower dies 38B and 38A. The
lower die 38A has six comb-like blades 38a arranged

equidistantly, and the upper die 38B has grooves 38b
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mul ti-core ribbon fibers that can be used in the present

i nvention. Fig.

- 13 shows a positioning menber capable of positioning]t
ri bbon fibers. Fig. 14 shows a variable positioning

4‘@%”%@5&? ni ng

these three types of nulti-core ribbon fibers together
menber. Figs. 15A-15B include views show ng
18

w th a holding
19 AUG 1996

formed at positions to correspond to the comb-like blades

38a. When the lower and upper dies 38A and 38B mesh with

each'other, they apply a shearing force to the

ribbon fiber 1.

multi~core

The types of multi-core ribbon fibers that can be

utilized in this embodiment and a fiber holding means for

holding theée multi-core ribbon fibers will be described

with reference to Figs. 12 to 15A-15B. Fig. 12 shows

multi-core ribbon fibers that can be used in the present

invention. Fig. 13 shows a poéitioning member capable of

positioning these multi-core ribbon fibers. Fig. 14

shows a variable positioning member for positioning these

three types of multi-core ribbon fibers together with a

holding membert Figs. 15A-15B include views showing

another positioning member and another holding member.

The characteristic feature of positioning members

101 shown in Figs. 13 and 14 resides in that each of them

has holding portions 10la, 101lb, and 10lc corresponding

in number to the types of the target multi-core ribbon

fibers. A positioning member 103 shown in Figs. 15A-15B

is pivotally fixed to a shaft 104, and changes

the holding

position in accordance with its pivot angle. Thus, this

positioning member 103 can be used for multi-core ribbon

fibers having any number of cores by changing the pivot

angle. In this embodiment, if the angle is preset in

accordance with the number of cores, positioning of the
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anot her positioning menber and anot her hol di ng nenbgr

characteristic feature of positioning nenbers 101 § REPLACEME;E §HE§§ and 14
resides in that each of them has holding portions jOfla, 101b, and {10lc
corresponding in number to the types of the target{ nmul ti% AdiER9bHon
fibers. A positioning nenber 103 shown in Figs. 15A 1pB_ is pivotaljly fixed
to a shaft 104, and changes the hol diag

multi-core ribbon fiber 1 is completed immediately before
a movable member 12 is pivoted to bring the scratching
means or the shearing means into contact with the
rmulti-core ribbon fiber 1.

Second Embodiment

A separating tool according to the second embodiment
of the present invention will be described with reference
to Figs. 16 to 18A-18C. Fig. 16 is a perspective view
showing the separating tool according to the second
embodiment, Figs. 17A-17B include explanatory views
showing the internal structure of the separating tool
according to the second embodiment, and Figs. 18A-18C
include views showing a modification of this embodiment.

This separating tool is constituted to include a
first member 31, a second member 32, and a coupling member
33. The -coupling member 33 is arranged at one end portion
31a of the first member 31, and the second member 32 is
pivotally and axially mounted through the coupling member
33. A pair of first rectangular members 34 are arranged
at the other end portion 31b of the inner surface of the
first member 31 to face the second member 32, and a pair
of second rectangular members 35 are arranged on the
inner surface of the second member 32 opposing the first
rectangular members 34. The first and second rectangular
members 34 and 35 define the accommodating area 2 in which

the multi-core ribbon fiber 1 is accommodated. The gap
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position in accordance with its pivot angle. Thus, this positioning nenber
103 can be used for nmulti-core ribbon fibers haV|ng ' Inber of cores by

changing the pivot angle. In this enbodinent, if th'
accordance with the nunber of cores, p03|t|on|ng of
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between the pair of first rectangular members and the gap
between the pair of second rectangular members are almost
equal to a width L of the multi-core ribbon fiber 1 to be

separated (see Fig. 17A).

As shown in Figs. 17A~17B, pin arranging members 37
having scratching pins 36, and shearing members 38 are
stored in the first and second members 31 and 32. The pin
arranging member 37 mounted to the first member 31 is
connécted through a first coupling member 39 to a first
knob member 40 exposed to the sufface of the first member
31. The shearing member 38 mounted to the second member
32 is connected through a second coupling member 41 to a
second knob member 42 exposed to the surface of the second
member 32. The pin arranging member 37 mounted to the
first member 31 is biased by a tension coil spring toward
the first knob member 40, and the pin arranging member 37
mounted to the second member 32 is fixed to the second
member 32. The shearing member 38 mounted to the second
member 32 is biased by a tension coil spring toward the
second knob member 42, and thé shearing member 38 mounted
to the first member 31 is fixed to the first member 31.

For this reason, when the first knob member 40 is
depressed toward the multi-core ribbon fiber 1, the
scratching pin 36 mounted to the first member 31 is moved
downward to form a thrust mark on the common coating of

the multi-core ribbon flber 1l (see Fig. 17A). In this
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20 multi-core ribbon fiber 1 is conpleted i media
menber 12 is pivoted to bring the scratching
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state, when the separating tool is slid along the
multi-core ribbon fiber 1, the thrust mark formed by the
scratching pin 36 is enlarged, thereby forming a linear
scratch in the longitudinal direction of the multi-core
ribbon fiber 1.

subsequently, when the second knob member 42 is
depressed toward the multi-core ribbon fiber 1, the
shearing member 38 mounted to the second member 32 is
moved upward to apply a shearing force along the scratch
formed on the common coating of £he multi-core ribbon
fiber 1 (see Fig. 17B). In this state, when the
separating tool is slid along the multi-core ribbon fiber
1, the shearing region of the multi-core ribbon fiber 1 is
enlarged, thereby separating the multi-core ribbon fiber
1 in the longitudinal direction.

A modification of this embodiment will be described
with reference to Figs. 18A-18C. Fig. 18A is a plan view
of a separating tool according to this modification,
Fig. 18B is a side view of the separating tool according
to this modification, and Fig. 18C is a longitudinal
sectional view taken along the plane (C - C) extending
through a spring 46 and shows a state wherein upper and
lower members are mated.

This separating tool is constituted to include a
scriber body (scratching means) 43, a grip 44, a cutter

body (shearing___f_orcg apply_i_n.gm!ngaps) 45, and the spring
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means or the shearing neans into contact wwth the nulti-core ribbon fiber
1. Second Enbodi nent A separating tool accordi second

enbodi ment of the present invention will be describdgd
‘Figs. 16 to 18A-18C. Fig. 16 is a perspective view
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46. An upper scriber block 3a identical to that described
above is buried in an upper member 43a of the scriber body
43, and a lower scriber block 3b is buried in a lower
member 43b of the scriber body 43 at a position to
correspond to the upper scriber block 3a. An upper'cutter
block 5a identical to that described above is buried in an
upper member 45a of the cﬁtter body 45, and a lower cutter
block 5b is buried in a lower member 45b of the cutter
body 45 at a position to correspond to the upper cutter
block 5a. The grip 44 fixes the écriber body 43 and the
cutter body 45 with screws or the like. The spring 46
maintains the upper members 43a and 45a and the lower
members 43b and 45b in an open state at a predetermined
angle. A substantially U-shaped member 16 is fixed to one
side surface of the lower member 43b of the scriber body
43 with a screw or the like, and anotheér substantially
U-shaped member 16 is fixed to the other side surface of
the lower member 45b of the cutter body 45 with a screw or
the like (see Figs. 18A and 18B).

When a multi-core ribbon fiber 1 is inserted through
the openings of the substantially U-shaped members 16, it
is positioned within a fibér accommodating area (not
shown). In this state, when the operator depresses the
upper member 43a of the scriber body 43 with his thumb or
the like, a thrust mark is formed on the multi-core ribbon

fiber. When the separating tool is moved in the

—
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showi ng the separating tool according to the second
17A-17B i ncl ude explanatory views showing the intern |REPMM$
separating tool according to the second enbodi nent, fn
i ncl ude views showing a nodification of this enbodi meht
separating tool is constituted to include a first nme
menber 32, and a coupling nenber 23

longitudinal direction of the multi-core ribbon fiber
while maintaining this state, a scriber linelis formed.
Subsequently, the separating tool is arranged along this
scriber line, and the upper member 45a of the cutter body
45 is depressed, thereby applying a shearing force along
the scriber line. Since the functions and operations of
the scriber body 43 and the cutter body 45 are as
described above (see Figs. 17A-17B), a detailed
description thereof will be omitted.

Third Embodiment

A separating tool according to the third embodiment
of the present invention will be described with reference
to Figs. 19 to 25A-25B. Fig. 19 is a perspective view
showing the outer appearance of the separating tool
according to the third embodiment; Figs. 20A-20B include
views showing the outer appearance of this separating
tool; Figs. 22A~22C include partially sectional views
sﬁowing the internal structure of the separating tool
according to the third embodiment; Figs. 23A-23C include
views showing the mounting structure of a roller type
shearing member in detail and a timing chart thereof; and
Figs. 24A-24B and 25A-25B include views showing another
mounting structure using a spiral shearing member.

This separating tool is constituted to include an
upper member 51, a lower member 52, coupling members 53,

and a fiber positioning member 56. Holes 5la are formed
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33. The coupling nenber 33 is arranged at one end po
~menber 31, and the second nenber 32 is pivotally an

t hrough the coupling nenber 33. A pair of first rec
arranged at the other end portion 31b of the inner
menber 31 to face the second nenber 32, and a pair

24

(720 & vy

at the two end portions of the upper member 51 to extend
from the upper surface to the lower surface of the upper
member 51. Similarly, stepped holes 51a having two
different inner diameters are formed at the two end
portions of the lower member 52 to extend from the upper
surface to the lower surface of the lower member 52. The
coupling members 53 are inserted in these holes 51a and
52a through compression coil springs 54. As a result, the
upper member 51 is separated from the lower member 52 by a
predetermined gap. This gap can be decreased by
depressing the upper member 51 agai'nst the biasing force.
Scratching pins 55 are mounted on the lower surface of the
upper member 51. For this reason, after a multi-core
ribbon fiber 1 is inserted between the upper and lower
members 51 and 52 and positioned in the accommodating
area, when the upper member 51 is depressed toward the
lower member 52, the scratching pins 55 form thrust marks
on a common coating 1b of the multi-core ribbon fiber 1.
In this state, when this separating tool is moved in the
longitudinal direction of the r'nulti—?:ore ribbon fiber 1,
the thrust marks are enlarged.

The fiber positioning member 56 is mounted at the
fiber .inserting portion of this separating tool. The
fiber positioning member 56 is constituted to include a
1id member 56a having an inclined distal end, a shaft 56b

for pivotally and axially mounting the 1id member 56a,
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of second rectangul ar nmenbers 35 are arranged on the inner surface of the
second menber 32 opposing the first rectangular nmenb§r? W and
second rectangular nenbers 34 and 35 define the acco Eﬂ EMEMT&HEED N

which the nulti-core ribbon fiber 1 is accommodated. | The gap

19 AUG 1996

25

and a holding member 56c for holding a closed state
wherein the lid member 56a closes the fiber inserting
portion. A receptacle portion 51c is formed in the upper
member 51 to have a shape matching with the inclined
portion of the lid member 56a. When the upper member 51
is moved downward against the compression coil springs
54, the receptacle portion 5lc is engaged with the
inclined portion of the lid member S6a. As a result, the
1id member 56a can be positioned at high precision with
respect to the upper and lower m'efnbers 51 and 52.
Positioning is executed immediafteiy before the scratching
pins 55 are brought into contact with the common coating
1b of the multi-core ribbon fiber 1. Thus, thrust marks
are formed at desired positions of the common coating 1b
of the multi-core ribbon fiber 1 at high precision, and
the optical fibers are prevented from accidentally
projecting during a scratching or shearing operation.

An example of the mounting structure of a shearing
member that can be applied to this embodiment will be
described with reference to Figs. 22A-22C and 23A-23C.
This mounting structure uses roller type shearing members
as the shearing force applying means and employs guide
grooves and walls and tension coil springs, thereby
applying a shearing force along a scriber line formed by a
scriber means. Thus, this mounting structure is

constituted to include roller type shearing members 60,
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21 between the pair of first rectangul ar nmenbers and the gap between
~the pair of second rectangul ar nenbers are al nost
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guide grooves 51d and 52d, gulde walls 51f and 52f, and
tension coil springs 61.

Applying mechanisms for applying a shearing force by
using the roller type shearing members 60 are housed in
the mechanism housing portions of the upper and lower
members 51 and 52. The mechanism housing portions are
arranged to sandwich the fiber accommodating area. The
upper limit of the mechanism housing portion of the upper
member 51 is defined by a horizontal wall 5l1e, the
inclined wall 51f, and a vertical wall S1g. Similarly,
the lower limit of the mechanism housing portion of the
lower member 52 is defined by a horizontal wall 52e, the
inclined wall 52f, and a vertical wall 52g. The roller
type shearing members 60 are mounted to be pivotal about
caps 63 through roller shafts 60a (see Fig. 23B).

One end of each roller shaft 60a is engaged with the
elongated guide groove 51d formed in the side wall of the
upper member 51, and the other end of each roller shaft
60a is engaged with the corresponding cap 63. The caps
are pulled by the tension coil springs 61 toward
scratching means 62. The guide grooves 51d are arranged
such that they are closer to the fiber accommodating area
as they are separated from the scratching means. Each
guide groove 51d has an inclination to guide the

corresponding roller shaft 60a such that a shearing force
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equal to a wdth L of the nulti-core ribbon fiber 1 to
Fig. 17A). As shown in Figs. 17A-17B, pin arrangi nngo?E
scratching pins 36, and shearing nmenbers 38 are stor¢
second nmenbers 31 and 32. The pin arrangi ng nenber
menber 31 is connected through a first coupling ne
menber 40 exposed to the surface of the first menber

the multi-core ribbon fiber 1 arranged in the fiber
accommodating area can be applied when the roller type
shearing member 60 is farthest from the scratching means
62.

The operation of the shearing mechanism will be
described with reference to Figs. 22A-22C by using the
roller type shearing.members 60. In a normal state, the
roller type shearing members 60 are closest to the
scratching means 62 due to the tension coil springs 61
(see Fig. 22A). When the multi-core ribbon fiber 1 is
inserted between the pair of roller type shearing members
60 and the upper member 51 is urged by the lower member
52, the scratching means.62 form marks on the common
coating of the multi-core ribbon fiber 1. When the
multi-core ribbon fiber 1 is further fed, the roller type
shearing member 60 of the upper member 51 is rotated due:
to frictional contact with the multi-core ribbon fiber 1,
the guide wall 51e, and the inclined wall 51f.
Simultaneously, the roller type shearing member 60 of the
lower member 52 is rotated due to frictional contact with
the multi-core ribbon fiber 1, the guide wall S52e, and the
inclined wall 52f, and is moved away from the scratching
means 62 against the biasing force of the tension coil
spring 61. In this case, the thrust marks formed by the
scratching means 62 are enlarged in the longitudinal

direction of the multi-core ribbon fiber 1. When the
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31. The shearing nenber 38 nobunted to the second .32 is connected

t hrough a second coupling nenber 41 to a second knjo ﬁﬁﬁ% oked to

the surface of the second nenber 32. The pin arra'glhE @ﬁﬂf%gg%ﬁanted

to the first nmenber 31 is biased by a tension coilf $pring toward ;tpe

first knob member 40, and the pin arrangi ng nenber |37 19 AUG 1996
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multi-core ribbon fiber 1 is fed to a certain degree and
the scratched portions thereof are brought into contact
with the roller type shearing members 60, the pair of
roller type shearing members 60 overlap. As a result, the

- common coating of the multi-core ribbon fiber 1 is
sheared off by the roller type shearing members 60 (see
Fig. 22B). When a force for urging the upper member 51
a'gainst the lower member 52 is removed, the upper member
51 is moved away from the lower member 52 due to the
operation of the compression coi'l. springs 54. As a
result, the roller type shearing members 60 are separated
from the multi-core ribbon fiber 1, and the roller type
shearing members 60 move in the guide grooves 51d by the
operation of the tension coil springs 61 to be close to
the scratching means 62 (see Fig. 22C).

According to this embodiment, when a predetermined
period of time has elapsed after the scratéhing means 62
scratch the common coating of the multi-core ribbon fiber
1, the pair of roller type shearing members 60 are brought
into contact with the multi-core ribbon fiber 1, and as a
result a shearing force is applied to the multi-core
ribbon fiber 1. For example, a delay time Tf of
application of the shearing force satisfies Tf = (Lf/VE)
where Vf is the feed speed of the multi-core ribbon fiber
1 and Lf is the gap between the scratching means 62 and

the roller type shearing members 60 (see Fig. 23C).
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nounted to the second nenber 32 is fixed to the second
~shearing nenber 38 nounted to the second nenber 32

coil spring toward the second knob nenber 42, and th
nounted to the first nenber 31 is fixed to the first
this reason, when the first knob nenber 40 is depres
multi-core ribbon fiber 1, the 29

Another shearing mechanism that can be applied to
the separating tool according to the third embodiment
will be descfibed with reference to Figs. 24 and 25. This
shearing mechanism has a characteristic feature in that
it employs spiral shearing members 65 and spiral springs
64.

Each spiral shearing member 65 is constituted to
include a plate cam which has a stopper S and a profile a
radius of which is increased at a predetermined
rotational angle (90°) immediatéiy before the stopper S.
The spiral shearing member 65 mounted to an upper member
51 is rotatably held through a shaft 63 supported by the
side plate of the upper member 51 of the mechanism housing
portion, and is biased by the spiral spring 64 to rotate
counterclockwise. The spiral shearing member 65 mounted
to a lower member 52 is rotatably held by a shaft 63
supported by the side plate of the lower member 52 of the
mechanism housing portioh, and is biased by the spiral
spring 64 to rotate clockwise. Scratching means 62 are
arranged at a gap Lf from the corresponding spiral
shearing members 65 and apply a shearing force along a
plurality of scriber lines formed by the scratching means
62. Thus, the length of the semicircle of each spiral
shearing member 65 is equal to the gap Lf (see Fig. 25B),
and individual plate cams are arranged at predetermined
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scratching pin 36 nounted to the first nenber 31 is npved downvvard to form
a thrust mark on the common coating of the nulti-
"Fig. 17A). In this
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The operation of this shearing mechanism will be
described. The spiral shearing members 65 are arranged
on the two sides of a multi-core ribbon fiber 1 to contact
it (see Fig. 24A). When the multi-core ribbon fiber 1 is
fed out, the spiral shearing member 65 mounted to the
upper member 51 is rotated counterclockwise by frictional
contact, and the spiral shearing member 65 mounted to the
lower member 52 is rotated clockwise by frictional
contact. When rotation proceeds to a certain degree, the
distal end portion of one spira'l. shearing 65 overlaps the
distal end portion of the other shearing member, thereby
applying a shearing force to the common coating of the
multi-core ribbon fiber 1 (see Figs. 24B and 25A).

Fourth Embodiment

A separating tool according to the fourth embodiment
of the present invention will be described with reference
to Figs. 26 to 30A-30C. Fig. 26 is a view showing the
outer appearance of the separating tool according to the
fourth embodiment; Figs. 27A-27B include views showing
the outline of the scratching pin .selecting mechanism of
the separating tool according to this embodiment;

Figs. 28A-28G include views schematically showing a
divisional s.tate which can be obtained by using the
scratching pins and shearing members of the separating
tool according to this embodiment; Fig. 29 is a view

showing the outline of a shearing member selecting
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22 state, when the separating tool is slid al ong=ihg »nultl-core
ri bbon fiber 1, the thrust mark forned by the scrat hpEpL -
enl arged, thereby formng a linear A(HE ENT SHEET
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mechanism that can be applied to this embodiment; and
Figs. 30A-30C include views showing examples of the
profile of a plate cam type shearing member used as a
mechanism for selecting a plate cam and a shearing member
which is used by the scratching pin selecting mechanism.
This separating tool is constituted to include a
first member 71, a second member 72, and a side plate 73
(see Fig. 26). Dial type knob members 74, 75, 76, and 77
are arranged on the front surfaces of the first and second
members 71 and 72. A desired pi'ﬁ or shearing member can
‘be projected by rotating th.ese dial type knob members 74,
75, 76, and 77. In this embodiment, the dial type knob
members 75 and 77 are used for operating the scratching
pins, and the dial type knob members 74 and 76 are used to
operate the shearing members. For example, the dial type
knob member .77 is connected to a rotation shaft 78, plate
cams 79, 80, and 81, and scratching pins 82, 83, and 84
s-ervj_.ng as the followers of the plate cams 79 to 81.
These scratching pins 82 to 84 are housed in guide holes
85, 86, and 87 formed toward an accommodating area and
biased by springs toward the corresponding cams, so that
they are vertically moved in accordance with rotation of
the plate cams 79 to 81. When the platé cams 79 to 81 are
moved upward, the corresponding pins project above the
accommodating area. Accordingly, if the arrangement

pattern of the pins is displayed by the dial type knobs 74
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scratch in the longitudinal direction of the nulti-core ribbon fiber 1
Subsequent |y, when the second knob nenber 42 is. depresgesjoward the

mul ti-core ribbon fiber 1, the shearing nmenber 38 nou
menber 32 is noved upward to apply a shearing force alfong
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to 77, a desired pin arrangement can be realized easily.
Also, -this embodiment has a rotational angle holding
means 88 for fixing the rotation shaft 78 at
.predetermined unit angles (e.g., 60° angulér pitch). The
rotational angle holding means 88 is constituted to
include a first engaging portion 88a formed at an
intermediate portion of the rotation shaft 78 to have a
hexagonal shape, a second engaging portion 88b engaged
with the first engaging portion 88a, and a biasing means
88c for biasing the second engééing portion 88b toward
the first engaging portion 88a. To realize seven
divisional state patterns (Figs. 28A to 28G), the plate
cam 79 having the profile shown in Fig. 30A, the plate cam
80 having the profile shown in Fig. 30B, and the plate cam
81 having the profile shown in Fig. 30C may be used.

The shearing member selecting mechanism will be
described with reference to Fig. 29. Thi$ shearing
member selecting mechanism has a similar mechanism to
that of the scratching pin selecting mechanism. For
example, the dial type knob member 76 is connected to a
rotation shaft 89 having plate cams 90, 91, and 92. The
circumferential surfaces of the plate cams 90, 91, and 92
form shearing blades which are partly exposed from the
accommodating area in accordance with the rotational
angle. To realize the divisional state shaown in

Figs. 28A-28G, plate cam type shearing blades having the
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formed on
17B). In

mul ti-core ribbon fiber 1, the shearing region of th

fiber 1 is
the longit
descri bed

the comon coating of the nulti-core ribbonf"
this state, when the separating tool is sl§

enl arged, thereby separating the multi-cdqrs
udi nal direction. A nodification of '
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profiles shown in Figs. 30A, 30B, and 30C may be used as
the plate cams 90, 91, and 82, respectively. As the plate
cam type shearing blade to be mounted on the first member
71, corresponding plate cams may be formed to serve as the
shearing member (see Figs. 9 and 11A-11B) described in
the second embodiment.

Fifth Embodiment

A separating tool according to the fifth embodiment
of the present invention will be described with reference
to Figs. 31A-31D. Figs. 312-31D include partially
sectional views schematically showing the separating tool
according to the £fifth embodiment.

This separating tool is characterized in that
shearing processing is automated by using a guide rail,
and is constituted to include a first member 93, a second
member 94, and a rail member 95. Scratching pins 18
having a structure similar to that described above can be
used. Shearing members 96 are respectively mounted to
the first and second members 93 and 94, and these shearing
members 96 are respectively in contact with an L-shaped
first lever 97 and a U-shaped second lever 98. These
levers 97 and 98 are held such that one end portion of
each thereof is urged against the rail member 95 by
tension coil springs 99. The shearing member 96 is
supported by the other end portion of each of the levers

97 and 98 (Fig. 31A). When one end portion of each of the
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with reference to Figs. 18A-18C. Fig. 18A is a plan view of a separating
_tool according to this nodification, Fig. 18B is a side ylew of the
separating tool according to this nodification, and Fig.f BR3& 1

| ongi tudi nal sectional view taken along the plane (C -
through a spring 46 and shows a state wherein upper and
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levers 97 and 98 falls in a corresponding groove 95a
formed in part of the rail member 95, the shearing members
96 are urged against a multi-core ribbon fiber 1 by the
other end portion of each of the levers 97 and 98 (see
Fig. 31B). As a result, a shearing force is generated in
the multi-core ribbon fiber 1. Note that clampers 100 are
arranged on the two sides of the multi-core ribbon fiber
1, and the multi-~core ribbon fiber 1 is held by the
clampers 100 with a predetermined force. In this
embodiment, the shearing members 96 are moved in an
interlocked manner with fall of the levers 97 and 98 in
the grooves 95a. However, this movement can be realized
when the levers 97 and 98 escape from the grooves. These
operations can be easily realized by altering the
internal mechanism. As the mechanism of this type is
known, a description thereof will be omitted.

The separating procedure of the separating tool
according to this embodiment will be described. First,
the separating tool is moved to the origin, the
multi-core ribbon fiber 1 is clamped by the clampers 100,
and the separating tool is closed (see Fig. 31A). Then,
the separating tool is slid along the guide rail member
95, thereby moving the separating tool along the
multi-core ribbon fiber 1. The cam lever 97 of the
separating tool is in contact with the rail member 95, and

the cam lever 97 falls in the groove 95a during its
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| ower menbers are mated. This separating tool is~canstifuted to

.include a

(shearing force applying neans) 45, and the spring

scri ber body (scratching means) 43, a grip M‘REPEAGEMEWSHW
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movement. Thus, shearing separation is automatically
started at a desired position only by moving the
separating tool along the rail member 95 (Fig. 31B). When
separation is completed, the separating tool is opened,
and the separated multi-core ribbon fiber 1 is removed
from the clampers 100.

Sixth Embodiment

A separating tool according to the sixth embodiment
of the present invention will be described with reference
to Figs. 32A-32D. Figs. 32a-32D include views showing
the process of the function of the separating tool
according to the sixth embodiment.

This embodiment is constituted to include a rubber
roller 110, a wedge-shape member 111, a movable shaft
112, a shearing member 113, a rubber roller pressing
portion 114, and a compression coil spring 115. The
wedge-shape member 111 is guided along a guide wall 116
arranged along a multi-core ribbon fiber 1, and is biased
by the compression coil spring 115 mounted at its end in a
direction to separate from the rubber roller pressing
portion 114. The rubber roller 110 is rotatably mounted
at the distal end of the wedge-shape member 111, and is
regulated by the rubber roller pressing portion 114 to
move only in the horizontal direction. The rubber roller
110 contacts the multi-core ribbon fiber 1 and the rubber

roller pressing portion 114, and moves along the rubber
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roller pressing portion 114 as it is rotated in
accordance with the moving amount of the multi-core
ribbon fiber 1. The shearing member 113, rotatably
mounted to the movable shaft 112 which is movable only in
a direction substantially perpendicular to the plane of
arrangement of the multi-core ribbon fiber 1, is arranged
at an intermediate portion of the wedge-shape member 111.
The shearing member 113 has a disk-like shape, and its
peripheral edge forms a shearing blade. The shearing
member 113 serves as a kind of -a.follower with respect to
the wedge—-shape member 111, and is moved in a direction
perpendicular to the moving direction of the wedge-shape
member 111. A scratching means 62 for forming a scriber
line in the multi-core ribbon fiber 1 is arranged
upstream the shearing member 113 (the left side in

Figs. 32A-32D) with respect to the feed direction of the
multi-core ribbon fiber 1.

When the multi-core ribbon fiber 1 is fed and the
scribing start point of the scratching means 62 reaches a
position immediately under the shearing member 113 (when
the multi-core ribbon fiber 1 has moved by Lf), the
inclined portion of the wedge-shape member 111 starts to
press the shearing member 113 downward (see Fig. 32B).
Shearing lof the common coating of the multi-core ribbon
fiber 1 is started at this time point. When the rubber

roller 110 is further moved forward, the shearing member
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43, and a |l ower scriber block 3b is buried in a | ower
_scriber body- 43 at a position to correspond to the jup
3a. An upper cutter block 5a identical to that desc

in an upper nenber 45a of the cutter body 45, and a
is buried in a |l ower nenber 45b of the cutter body #5
correspond to the upper cutter 39

113 is pressed further downward (see Fig. 32C). When the
rubber roller 110 reaches the end portion of the rubber
roller pressing portion 114, the rubber roller 110 starts
idling, and the shearing member 113 continues rotation at
the predetermined position (see Fig. 32D). Since the
multi-core ribbon fiber 1 continues to move forward, the
rubber roller 110 continues idling despite that it is
pulled to the left by a spring force, and does not return
to the origin (point K'). When the multi-core ribbon
fiber 1 is extracted, the rubbef'roller 110 and the
wedge—-shape member 111 return to the origin.

The separating apparatus according to this
embodiment can automatically form a scriber line in the
common coating of the multi-core ribbon fiber 1 by moving
the multi-core ribbon fiber 1, and can divide the
multi-core ribbon fiber 1 along this scriber line in a
desired divisional state.

The embodiments and modifications of the separating
tool according to the present invention have been
described. The present invention is not limited to these
embodiments.

For example, the components that can be used in the
first embodiment can be basically used in other
embodiments.

As the scratching means described above, one that

can be detachable from the arrangement regulating means 4
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bl ock 5a. The grip 44 fixes the scriber body 43 and th Rgpg

wth screws or the like. The spring 46 mintains the §p AG%MEN?qM1
45a and the | ower nenbers 43b and 45b in an open stat Fgagggeter
angle. A substantially U shaped nmenber 16 is fixed tofope

the | ower nenber 43b of the scriber body

38

And
~d
of

is described as an example. A large number of scratching
means having various types of patterns may be prepared in
advance, and they may be fixed to an arrangement
regulating means 4 to provide an integral structure.
Also, a scratching means and an arrangement regulating
means may be vertically arranged to sandwich the fiber
accommodating area 2 in order to assure scratching.

Since the present invention has the above
arrangement, it can separate a multi-core ribbon fiber
into an arbitrary number of opﬁical fibers with any
divisional state.

From the invention thus described, it will be
obvious that the invention ‘may be varied in many ways.
Such variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the
art are intended to be included within the scope of the
following claims.

The basic Japanese Application No.262537/1993 filed

on October 20, 1993 is hereby incorporated by reference.
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43 with a screw or the like, and anot her substantlally - shaped nmenber 16
is fixed to the other side surface EIMIH I“ﬂﬂ‘l“jmm o Lier
body 45 with a screw or the like ( ACEMEN}EQ;_ 1
mul ti-core ribbon fiber 1 is inserted t%rough fhe openifngs o
substantially U shaped nenbers 16, it 1is positioned w fhifn pgﬁAaE
accommodat i ng area (not 39 1996

CLAIMS

1. A separating tool for a multi-core ribbon fiber,
for separating the multi-core ribbon fiber with a
plurality of optical fibers arranged in a plane and
integrated with a common coating, comprising:

a fiber container for containing the multi-core
ribbon fiber in an containing area,

a fiber holder for holding the multi-core ribbon
fiber in the containing area, a cutter for forming a
scratch on a surface of the common coating of the
multi-core ribbon fiber held by said fiber holder,

an arrangement holder for holding said cutter and
defining an arranging state of said cutter, and

a shearing force applying member for applying a
shearing force to the multi-core ribbon fiber along the
scratch after the scratch is formed on the surface of the
common coating of the multi-core ribbon fiber by said
cutter.

2. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein said container has a member
for positioning one side of the multi-core ribbon fiber
in a direction along which the optical fibers are
arranged, and said fiber holder holds the other side of
the multi-core ribbon fiber in the direction along which
the optical fibers are arranged.

3. A separating tool for a multi-core ribbon fiber

1This Sheet Has Been
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shown)

the nulti-core ribbon fiber.

t ool i

' . In this state, when the o er at or de [ nber 43a of
the scriber body 43 with his thu lm lm&mﬁ)tﬁﬂ@ thrus f”asg"‘mm——«._. ré .'

40

according to claim 2, wherein

said fiber holder movably holds the multi-core
ribbon fiber in the containing area before a separating
operation, and holds the multi-core ribbon fiber at a
predetermined position immediately before said cutter
forms a scratch on the common coating of the multi-core
ribbon fiber, and

said fiber holder movably holds the multi-core
ribbon fiber in the containing area before the separating
operation, and holds the multi—cbre ribbon fiber at a
predetermined position immediately before said shearing
force applying member shears the common coating of the
multi-core ribbon fiber.

4. A separating tool for a multi-core ribbon fiber
according to claim 3, wherein said fiber holder has a
holding portion at a different holding position
corresponding to the other side of the multi-core ribbon
fiber in accordance with a number of cores.

5. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein said cutter is constituted
to have a shape suitable for forming a scratch on the
common coating of the multi-core ribbon fiber and for
enlarging the formed scratch.

6. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein

said arrangement holder has a plurality of mounting

1This Sheet Has Been Rep Iac
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scri ber

line is forned.
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portions for detachably mounting said cutter, and a
scratch position of the multi-core ribbon fiber is
changed by mounting said cutter at a predetermined
mounting portion in accordance with a divisional state of
the multi-core ribbon fiber.

7. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein

said arrangement holder has a plate cam using said
cutter as a follower, a profile of which is defined in
accordance with a divisional st:.éte of the multi-core
ribbon fiber, a shaft for holding said plate cam, a holder
for holding said shaft at a predetermined rotational
position, and a knob member for rotating said shaft,

said knob member being rotated to change a scratch
position of the multi-core ribbon fiber.

8. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein said shearing force
‘applying member is constituted to include a plurality of
shearing blades arranged in a comb-like shape and a
plurality of groove members meshing with said shearing
blades.

9. A separating tool for a multi-core ribbon fiber
according to claim 8, wherein said plurality of shearing
blades are arranged in accordance with at least a
divisional state of the multi-core ribbon fiber in which

the plurality of optical fibers are arranged.

{This Sheet Has Boen Replace: [THIS SHEET HAS BEEN
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Subsequently, the separating tool is arran ed ng this scriber |ine, and
t he upper nenber 45a of the cutt “ﬁﬂ“\é‘“\é pressed
a shearing force along the scrlm éA@EMENT SHEET

L bgd

he functi
operations of the scriber body 43 ahd " he cutter body 45 jare™a 6
above (see Figs. 17A-17B), a detailed

42

10. A separating tool for a multi-core ribbon fiber
according to claim 9, wherein said shearing force
applying member has biasing means for biasing said
plurality of shearing blades in a direction perpendicular
to the optical fiber arrangement plane.

11. A separating tool for a multi-core ribbon fiber
according to claim 10, wherein said biasing means has a
biasing force which does not damage the multi-core ribbon
fiber before being scratched by said cutter, and which
applies an effective shearing force to the multi-core
ribbon fiber after being scratched by said cutter.

12. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising:

a base member where said cutter and said shearing
force applying member are arranged on the same plane,

a movable member pivotally mounted on a shaft
intersecting a line connecting said cutter and said
shearing force applying means, and

biasing means for biasing said movable member to
maintain a state in which a gap between said cutter and
said movable member is substantially equal to a gap
between said shearing force applying means and said
movable member.

13. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising:

first biasing means for biasing said cutter in a

1This Sheet Has Been Replace« ITH IS SHEET HAS BEEN
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description thereof will be om tt mwi ment A separating
tool according to the third e \ pr esent m.u.. whebdo e,
described with reference to F| on 25A— 25B. Fig. 1 MCEMEHI)GSHEwe
view show ng the outer appear ance of the separating too accorarmnyg—t
third enbodi nent; Figs. 20A-20B include

! ! 9 " 19 AUG 1994

direction to separate from the containing area, first
pushing member for causing said cutter to project into
the containing area against a biasing force of said first
biasing means, second biasing means for biasing said
shearing force applying member in a direction to separate
from said containing area, and second pushing member for
causing said shearing force applying means to project
into the containing area against a biasing force of said
second biasing means.

14. A separating tool for .a-multi-core ribbon fiber
according to claim 1, further comprising:

a rail member arranged along the multi-core ribbon
fiber and having grooves at parts of upper and lower
surfaces thereof, and

a shearing pushout mechanism, having levers
engageable with the grooves of said rail member, for
pushing out said shearing force applying member into the
containing area in an interlocked manner with an
operation of said levers to engage with or disengage from
the grooves.

15. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising:

a rail member arranged along the multi-core ribbon
fiber and having grooves at parts of upper and lower
surfaces thereof, and

a pushout mechanism, having levers engageable with

THIS SHEET HAS BEEN

1This Sheet Has Been Repl 7
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views show ng the outer appearance “of thls S rating
i ncl ude partially sectional mmml““ M E&i‘ent ern
separating tool according to 3 [

vi ews showi ng the mounting structure 6f a roller type

detail and a timng chart theré&of; and
44

the grooves of said rail member, for pushing out said
shearing force applying member into the containing area
in an interlocked manner with an operation of said levers
to engage with or disengage from the grooves.

16. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising a mechanism for
pushing said shearing force applying member into the
fiber containing area a predetermined delay time after
said cutter forms a scratch on the multi-core ribbon
fiber in the fiber containing afea.

17. A separating tool for a multi-core ribbon
fiber, for separating the multi-core ribbon fiber with a
plurality of optical fibers arranged in a plane and
integrated with a common coating, comprising:

fiber accomodating means for accommodating the
multi-core ribbon fiber in an accommodating area,

fiber holding means for holding the multi-core
ribbon fiber in the accommodating area, scratching means
for forming a scratch on a surface of the common coating
of the multi-core ribbon fiber held by said fiber holding
means,

arrangement defining means for holding said
scratching means and defining an arranging state of said
scratching means, and

a shearing force applying means for applying a

shearing force to the multi~core ribbon fiber along the

THIS SHEET HAS BEEN
h— REPLACED

1This Sheet Has Been Replace:

TR




Figs. 24A-24B and 25A-25B i ncl ude vi ews show ng “anot her _nounting structure
using a spiral shearing nenber. mlﬂrluﬁ ating ft S
to include an upper nenber 51, “llllll lmﬂm coypl &3

and a fiber positioning nenber 56. Hol'es %14 are f or mdd

45

scratch after the scratch is formed on the surface of the

common coating of the multi-core ribbon fiber by said

scratching means.
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25 at the two end portions of the upper nenber 51 tfmﬁ)&kﬁ% fromt
upper surface to the | ower surface of the upper REPLACEMENT SHEET

19 AU 199

46

SEPARATING TOOL FOR MULTI-CORE RIBBON FIBER
ABSTRACT

- The present invention provides a separating tool for
separating a multi-core ribbon fiber (1) obtained by
arranging a plurality of optical fibers (la) in a plane
and integrating the fibers with a common coating (1b)
into sinéle—core optical fibers, and includes a fiber
accommodating means for accommodating the multi-core
ribbon fiber (1) in an accommodating area (2), a fiber
holding means for holding the multi-core ribbon fiber (1)
in the accommodating area (2), a scratching means (3) for
forming a scratch on a surface of a common coating (1b) of
the multi~core ribbon fiber (1) held by the fiber holding
means, an arrangement defining means (4) for changing an
pitch position of the scratching means (3), and a
shearing force applying means (5) for applying a shearing
force to the multi-core ribbon fiber (1) along the

scratch formed by the scrétching means (3).

(Fig. 1A - 1C)
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menber 51. Simlarly, stepped holes 52a having two differgnt inner
dianeters are forned at the two end portions of the | owe] BERA

extend fromthe upper surface to the |ower surface of the
The coupling nenbers 53 are inserted in these holes 5la p
conpression coil springs 54. As a result, the
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upper nenber 51 is separated fromthe | ower nmenber 52 by 3
gap. This gap can be decreased by depressing the upper ngni
the biasing force. Scratching pins 55 are nounted on the
the wupper nenber 51. For this reason, after a nmulti-core
I's inserted between the upper and | ower nenbers 51 and 5
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in the accommodati ng ”
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area, when the upper nenber 51 is depressed toward the
the scratching pins 55 formthrust narks
multi-core ribbon fiber 1.

nmoved i n the

t hrust nmarks are enl arged.

| ower nenber 52,

on a common CO?LIH Rb-of..the
In this state, when this sep r@\EFﬁ-AQEMEW SHEE
| ongi tudi nal direction of the nulti-core r on TTher ¥

.L e
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The fiber positioning nmenber 56 is nmounted at the fiber inserting portion
of this separating tool. The fiber positioning nenber 56 { i L)
include a lid nmenber 56a having an inclined distal end,
pivotally and axially nmounting the |id nmenber 56a,

4

a a
A M\
& E
OE M
zg 3 _ ~
585053 ~ [
Ech O N
O NN < —
Q
a@gaQ @ = — <
@ 5o g /
gs‘ﬂm (@) F.:: L
A N B D
HOO X )
Mz o N
<m0 A — {} ga Ei
~__ g
8 =~ «
=
[c P < m
o
o O
=
i
(]
i
4 ]
) -1
=
o O 'S
Nile |
-
§ Q Q
T+ e
) . .
I 'E 'E”

dThis Sheet Has Been Replace: THIS EH&T HAS' o
A .




REPLACEMENT SHEET 26 and a hol di ng nenber
56¢ for holding a closed state f=
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wherein the |id nenber 56a cl oses the fiber
receptacle portion 51c is formed in the upper

matching with the inclined portion of the |lid nmenber S8apg
menber 51 is noved downward agai nst the conpression coi

receptacle portion 51c is engaged wth the

menber 56a. As a result,

Fig.6A

Fig .68

Fig.66‘

t he
6

I nclined pogti

inserting portion. A
menber 51 _to have a shape

VORBNENT SIEET

on of the lid
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lid menber 56a can be positioned at high precision with respect to the
upper and | ower nenbers 51 and 52. Positioning is executed i nmedi ately.

before the scratching pins 55 are brought into contact WEE T Yagpoofn wmiinn
coating Ib of the multi-core ribbon fiber 1. Thus, thrugt @EMEQ;SE%
fornmed at desired positions of the common coating |Ib
- 19 AUG 1996
Fig.74 Fig.7B
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of the multi-core ribbon fiber 1 at high precision, and the optical fibers

are prevented fromaccidentally projecting during a scr. M%hearl ng
oper at i on. An exanpl e of the nounting structure of GRE?MBEME'MI SWEE‘P
tjo

that can be applied to this enbodinment will be describef rirreferens
Figs. 22A-22C and 23A-23C. This nounting structure uses| rpl
shearing nenbers ' 19 Atu\épﬁ%
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as the shearing force applying nmeans and enpl oys guide grooves and walls

and tension coil springs, thereby applying a shearing fOHeE?a#eaguammwmn—u;
scriber line formed by a scriber neans. Thus, this nount] REPLACEMENI SHEET
constituted to include roller type shearing nenbers 60,
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gui de grooves 51d and 52d, guide walls 51f and 5Z%é= SLKhEMENT GHEET
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tension coil springs 61. Appl yi ng nmechani sns for applying a she
force by wusing the roller type shearing nenbers 60 are

mechani sm housi ng portions of the upper and | ower nenbe REFLA
mechani sm housing portions are arranged to sandwi ch thelf|

accommodati ng area. The
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upper limt of the nmechani sm housing portion of the upper
defined by a horizontal wall

wal | 51g. Simlarly,

the lower limt of the mechanisn
the |lower menber 52 is defined by a horizontal wall 5pe

wal | 52f, and a vertical wall

nounted to be pivotal

about

nmenber 51 is

51e, the inclined wall b5t

52g. The roller type shgar

ShHEER!
the inclingd
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caps 63 through roller shafts 60a (see Fig. 23B). .
roller shaft 60a is engaged with the elongated guide gt
the side wall of the upper nenber 51, and the other ‘enfl.
shaft 60a is engaged with the corresponding cap 63. The¢
by the tension coil springs 61 toward
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Fig /4
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scratching means 62. The gui de grooves 51d are arranged

closer to the fiber accormmpdating area as they are sepdr

scrat chi ng neans. Each guide groove 51d has an incli natji

corresponding roller shaft 60a such that a shearing forde

sufficiently shearing the common coating of

14

such that they are
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the multi-core ribbon fiber 1 arranged in the fiber accogmatg
be applied when the roller type shearing nenber 60 is fagt}

scratchi ng neans 62. The operation of the shearing {
described with reference to Figs. 22A-22C by using the r

shearing nmenbers 60. In a nornmal state, the
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roller type shearing menbers 60 are closest to the scrafch

to the tension coil springs 61 (see Fig. 22A).

fiber 1 is

and the upper nenber 51 is urged by the | ower nenber
nmeans 62 form marks on the connobn

1. When the
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mul ti-core ribbon fiber 1 is further fed, the roller type

60 of the upper nenber 51 is rotated due to frictional
mul ti-core ribbon fiber 1, the guide wall 5l1le, and the

Si mul t aneously, the roller type shearing nenber 60 of t
is rotated due to frictional contact with
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the multi-core ribbon fiber 1, the guide wall 52e, and th¢
52f, and is noved away fronlthe scratching neans 62 agaipns fﬂHe

force of the tension coil spring 61. In this case, the tfhrfus LK
by the scratching neans 62 are enlarged in the Iongltud'n:l 1g|rect|
the multi-core ribbon fiber 1. Wen the Q 1904
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mul ti-core ribbon fiber 1 is fed to a certain degree and t
portions thereof are brought into contact wth the roller

menbers 60, the pair of roller type shearing nenbers 60 ov
result, the common coating of the nulti-core ribbon fiber f1fis
off by the roller type shearing nenbers 60 (see Fig. 22B)
for urging the upper nenber 51

-_scratched
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agai nst the | ower nmenber 52 is renoved, the upper nenber
fromthe | ower nenber 52 due to the operation of the co
springs 54. As a result, the roller type shearing nmenber
fromthe nmulti-core ribbon fiber 1, and the roller type
60 nove in the guide grooves 51d by the
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operation of the tension coil springs 61 to be close tqg
neans 62 (see Fig. 220). According to this enbodi
predeterm ned period of tine has el apsed after the sci
scratch the conmon coating of the nulti-core ribbon fil
roller type shearing nenbers 60 are brought into cont

—4-he.scratching

e

multi-core ribbon fiber 1, and as a
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result a shearing force is applied to the nulti-core ri Lber 1. For
exanple, a delay time Tf of application of the shearin \ST}‘
= (Lf/Vf) where f is the feed speed of the nulti-corejrj L@Ta d
Lf is the gap between the scratching neans 62 and the fo Ie‘r t)l/f)e sheadlring
menbers 60 (see Fig. 23C). . AUG 1994
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Anot her shearing nechanismthat can be applied to the sgpatrabiRgt-gok
according to the third enbodiment wll be described wtH ﬁéPkﬁGﬂWﬁﬁ*tbﬁSEl

Figs. 24 and 25. This
that it enploys spiral shearing nenbers 65 and.spiral sgri ngsiq ﬁﬁam&

100
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sheari ng mechani sm has a charact erfi grre-rearure™T
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Each spiral shearing nmenber 65 is constituted to include a plate can1mh|ch
has a stopper S and a profile a radius of which is in¢reased—at—a—
predeterm ned rotational angle (90[err]) imrediately eREPkAGEheNst@ﬁpér S.

The spiral shearing nenber 65 nounted to an upper nenb ﬁ'&r ™S rotat a

hel d through a shaft 63 supported by the side plate of thenqgmm@1gggb 51
of the mechani sm housi ng '
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portion, and i"s bi ased by the spiral spring 64 to rotate ‘""'C'OU'H%'&I“&{—GG-H'ﬁS
The spiral shearing nenber 65 nounted to a |ower nenbler HSRACEMENT: 5HEE5HM

held by a shaft 63 supported by the side plate of thef|jower nempe

the nechani sm housing portion, and is biased by the spijahg .s}.ﬁ@j m864 to

rotate cl ockw se. Scratching neans 62 are )
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TITLE OF THE INVENTION

separating Tool for Multi-Core Ribbon Fibre

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a separating tool
for separating a multi-core ribbon fiber with a plurality
of optical fibers arranged in a plane and integrated with

a common coating.

- Related Backgir_ound Art

As a separating too.l capable of separating a
multi-core ribbon fiber, (:ne in which two boards are
coupled to each other to be openable is known (Japanese
Patent Laid-Open No. 3-213804).

However, the conventional separating tool merely
divides a multi-core ribbon fiber into two portions and
cannot separate it into three portions having arbitrary
numbers of optical fibers, or into single-core optical

fibers.



arranged at a gap Lf fromthe corresponding spiral sheari-n
apply a shearing force along a plurality of scriber IinégsR '
scratching means 62. Thus, the length of the sem circleloff each spi rgé

shearing nenber 65 is equal to the gap Lf (see Fig. 25B),| |ang4i 2ANVIEB Al
pl ate cans are arranged at predeterm neol2 gaps with each lotlher.

A. ribbon cable splitting device is known from US-2A-
4 179 964 and comprises an opposing pair of slitting elements
having a number of equally specially spaced teeth brought
together in an interlaced fashion to separate individual
conductors of a similarly spaced ribbon cable. The shape,
spacing and gquantity of teeth on each of the splitting
elements may be varied to accommodate various sizes of ribbon
cable for splitting or subsequent connection to the cable
connectors, circuit boards or terminals. In pérticular, the
known device has cutting elements shaped to engage the wires,
éut the material 3joining them together and space the.cut
sections so as to separate each individual insulation covered
electrical wire from the adjacent wires by means of the
separating and spacing elements having the cutting elemen;cs.
SUMMARY OF THE INVENTION .

It is, therefore, an object of the present invention to
provide a separating tool capable of separating a multi-core
ribbon fiber into arbitrary numbers of optical fibers in
various divisional states.

This object is solved in accordance with the present
invention by a separating tool comprising the features of
claim 1. Detailed embodiments are described in the dependent
claims.

According to the present invention, there is provided a

separating tool for separating the multi-core ribbon fiber
with a



plurality of optical-fibers arranged in a plane and
integrated with a common coating, into siﬁgle-core
optical fibers, . comprising a fibre container such as fiber
accommodating means for containing or accommodating the
‘ multi-core ribbon fiber in. an accomodating or containing area, a
fibre holder such as fibre holding means for holding the
multi-core ribbon fiber in the containing area,gtmtur;
such as scratching means for forming a scratch on a |
surface of the common coating of the multi-core ribbon
fiber held by the fiber holder,-mwanﬁmgment holder such
as arrangemerit defining means for detachably holding the
cutteror scratching means and defining an arranging state{eg pitch
position) of the cutter, -and a shearing force applying
member such as shearing force applying means for applyiﬁg
a shearing force ﬁo the multi-core ribbon fiber along the
scratch formed by the cutter.

Since the present invention has the above structure,
. the multi~core ribbon fiber is reliably contained in the
containing area by the fiber container, and is positioned
in the containing area by the fiber holder at high
precision. A scratch is formed on the common coating of
the opticél_fibers of the positioned multi-core ribbon
fiber by the cutter, and the shearing force applying
member divides the multi-core ribbon fiber along the
scratch. Divisional states ranging from division into

halves to division into single-core optical fibers are



The operation of this shearing nmechanismw || be descr]hed-
shearing nenbers 65 are arranged on the two sides of ;a

fiber 1 to contact it (see Fig. 24A). \Wen the nulti-

S

Is rotated counterclockw se by fricti ogal

fed out,

ACE

the spiral shearing nenber 65 nmounted to

possible by changing the arrangement of the cutter by the

arrangement defining holder.
The present invention will become more fully

understood from the detailed description given

hereinbelow and the accompanying drawings which are given

by way of illustration only, and thus are not to be
considered as limiting the present invention. |
Further scope of appli.'cability of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be |
understood that the detailed description and specific
examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since
various changes and modifications within the . scope of the
snvention, as defined by the claims, will -become apparent to those
skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C include schematic diagrams showing
the separating principle of the present invention,
Fig. 2A to 2C include views showing the first

embodiment of the present invention,

Fig.s. 3A to 3C include views showing components that

can be used in a separat'ing" tool according to the first
embodiment,
Figs. 4A to 4C include step views showing the

operation of the separating tool according to the first




contact, and the spiral shearing nmenmber 65 mounted to the
is rotated clockwi se by frictional contact. \Wen rotation J ;
certain degree, the distal end portion of one spiral_s qr haps
the distal end portion of the other shearing nenber, g\ a
shearing force to the comobn coating of the nmulti-co\e rlbbo
Figs. 24B and 25A)

embodiment,

Figs. 5A to 5C include views showing a pin
arrangement defining member together with scratching pins
that can be adopted in the first émbodiment,
| Figs. 6A to 6C include views showing a pin
arrangement defining member together with scratching pins
that can be ﬁdopted in the first embodiment,

Figs. 7A to 7G include perspective views showing
examples of a scratching pin- that can be adopted in the
present invention,

Figs. 8A to 8B include views showing the operation
of the scratching pin that can be adopted in the present
invention,

Fig. 9 is a perspective view showing an example of a '
shearing member that can be adopted in the present
invention,

Figs. 10A and 10B include views showing the
operation of a shearing member that can be adopted in the
present invention, B

Figs. 11A and 11B include views showing a shearing
member that can be used for a 12~core ribbon fibef,

Fig. 12 is a view showing multi-core ribbon fibers
that can be used in the present invention,

- Fig. 13 is a view showing a positioning member
capable of positioning multi-core ribbon fibers,

Fig. 14 is a view showing a positioning member



Fourth Enbodi nent A separating tool according ¢
enbodi ment of the present invention will be descri bgdRt
Figs. 26 to 30A-30C. Fig. 26 is a view show ng the

separating tool according to the fourth enbodi nent;

vi ews show ng

e A5,

renc

6 e

capable of positioning multi-core ribbon fibers together
with a holding member,

Figs. 15A and 15B include views showing another
positioning member capable of positioning multi-core
ribbon fibers together with a holding member,

Fig. 16 is a perspective view showing a separating
tool according to the second embodiment,

Figs. 17A and 17B incluae explanatory views showing
the internal structure of the separating tool according
to the sécond embodiment,

Figs. 18A to 18C include views showing a°
modification of the separating tool according to the
second embodiment,

Fig. 19 is a perspective view showing the outer
appearance of a separating tool according to the third
embodiment,

Figs. 20A and 20B include views showing the
separating tool- according to the third embodiment,

Fig. 21 is a partially sectional view showing the
internal structure of the separating toél according to
the third embodiment,

Figs. 22A to 22C include step views showing an
example of a shearing mechanism that can be applied to the
separating tool according to the third émbcdiment,

Figs. 23A to 23C include views showing the mounting

structure of a shearing member used in the shearing

2 AR b e




the outline of the scratching pin selecting nmechanismof the separating

tool according to this enbodinent; Figs. 28A-28Gin Me-EAA3
schematically showing a divisional state which can beRppiAd M‘ENTtﬁHElﬁli g
the scratching pins and shearing nenbers of the sepdrgt+Tg— 100l acgofding

to this enbodinment; Fig. 29 is a vi ew_7 show ng the odtl}i nﬁdof};.’&_ﬂ gbgar g

menber sel ecting

mechanism of Figs. 22 to 22C and and a timing chart of
the same,

Figs. 24A and 24B include step views showing another
shearing mechanism that can be used in the separating
tool according to the third embodiment,

Figs. 25A and 25B include views showing a shearing
member that can be used in the shearing mechanism of
Figs. 24A and 24B, _

Fig. 26 is a side view showing the outer appearance
of a separating tool according to the fourth embodiment,

Figs. 27A and 27B include views showing the cutline
of a scratching pin selecting mechanism of the separating
tool according to the fourth embodiment, .

Figs. 28A to 28G include views schematically showing
a divisional state that can be obtained by using the
scratching pins and the shearing member of the separating
tool according to the fourth embodiment,

Fig. 29 is a view showing the outline of a shearing
member selecting mechanism that can be applied to the
fourth emﬁodiment,

Figs. 30A to 30C include views showing the profiles
of a plate cam type shearing member used as a plate
cam/shearing member selecting mechanism used by the
scratching pin selecting mechanism,

Figs. 31A to 31D include partially sectional views

schematically showing a separating tool according to the
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fifth embodiment, and

Figs. 32A to 32D include partially sectional views
schematically showing the separating tool according to
the sixth embodiment.
DESCRIPTION OF THE PREFERRED EMBODIMENT

A separating tool for a multi-core ribbon fiber
according to an embodiment of the present invention will
be described with reference to the accompanying d_rawings.
In the description of the embodiment, the same elements
are denoted by the same reference numerals, thereby
avoiding a repeated description.

First, the principle of the present invention will
be described with reference to Figs. 1A-1C. Figs. 1lA-1C
include schematic diagrams showing the principle of the
present inventioﬁ.

The present invention is basically constituted to
include a scratching means 3, an arrangement changing
means 4, and a shearing force applying means 5.

A multi-core ribbon fiber 1 that can be used in the
present invention has a structure in which a plurality of
optical fibers la arranged almost in a row are integrally
fixed wi.t.h a common coating 1lb. When this multi-core
ribbon fiber 1 is inserted iﬂ the separating tool of the
present invention, it is first arranged. in a fiber
accommodating area 2. Fig. 1A shows a state wherein the

multi-core ribbon fiber 1 is arranged in the fiber



mechani smthat can be applied to this enbodi nent; and

menber used as a nechanismfor selecting a plate cam 3
which is used by the scratching pin selecting nechani s
separating tool is constituted to incgude a

L

I_

i ncl ude vi ews showi ng exanples of the profile of a plgt
nd a shearing

E&EQﬁﬁmﬁ%g §Mﬂﬁ}|ng
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accommodating area 2. The scratching means 3 is arranged

above the fiber accommodating area 2 with a gap

therebetween which is at least the thickness of the

multi-core ribbon fiber 1 or more. The scratching means 3

is mounted to an arrangement defining means 4 detachably

or permanently. Since the arrangement defining means 4

moves in a direction perpendicular to the upper surface

of the fiber accommodating area 2, it realizes various

types of scratches (e.g., scratches for separation into

the same numbers, and scratches for separation into

different numbers).

The multi-core ribbon fiber 1 is fixed in the fiber

accommodating area 2 with a positioning pin 6 projecting

within the fiber accommodating area 2 and a fiber holding

means (not shown) so that it will not move at least in a

direction along which the optical fibers are aligned. 1In

this state, the scratching means 3 is moved downward

toward the multi-core ribbon fiber 1 to form thrust marks

on the surface of the common coating 1b of the multi-core

ribbon fiber 1, more specifically, into the recessed

portions 1c formed between the optical fibers (see

Fig. 1B). Although these thrust marks are as shallow as

not reaching the optical fibers la, but their sizes are

large enough to decrease the shearing strength of the

multi-core ribbon fiber 1. These thrust marks are

.extended lengthwise as the scratching means are moved



first nmenber 71, a second nenber 72, and a side-plate
Dial type knob nenbers 74, 75, 76, and 77 are arrange
surfaces of the first and second nenbers 71 and 72. A

d

g%sﬂﬁgm@ﬂ SHESD -

QS| red pi n or

shearing member can be projected by rotating these dihl AN 998

75, 76, and 77. In this enbodinment, the dial type khob

10

relative to the optical fibers la (the scratching means
are moved or the opiical fibers are moved) in the
longitudinal direction of the optical fibers la.
Thereafter, a shearing force is applied by a pair of
shearing force applying means 5, arranged above and below
the multi-core ribbon fiber 1 to sandwich it into the
opposite direction with the adjacent pair perpendicular
to the surface, along the enlarged scratches. Since the
shearing strength of the multi-core ribbon fiber 1 has,
been weakened by the damages enlé.rged by the scratching.
means, the multi-core ribbon fiber 1 can be easily
separatéd at desired separating positions (see Fig. 1C).

First Embodiment

A separating tool for the multi-core ribbon fiber
according to the first embodiment'of the present
invention will be described with reference to Figs. 2A-2C
to 6A-6C. Figs. 2A-2C include views showing the
separating tool according to the first embodiment of the
present invention, in which Fig. 2A is a plane view,
Fig. 2B is a front view, and Fig. 2C is a right side view
of the first separating tool. Figs. 3A-3C include
perspective views showing components (shearing members,
scratching pins, pin arrangement defining members, a
plate spring, and the like) that can be ﬁsed in the
separating tool according to the first embodiment.

Figs. 4A-4C include step views showing the operation of




menbers 75 and 77 are used for operating the scratchin REP[}GCENEEM W\E&Ele aI
type knob nenbers 74 and 76 are used to operate the sHear+ng nenuers
exanple, the dial type knob nmenber 77 is connected to fa robg{ ﬁg 8,
plate cans 79, 80, and 81, and scratching pins 82, 83,{ and<g84* erV|ng S
the followers of the plate canms 79 to ?1. These scratch
are housed in guide hol es 1

the separating tool~accor5ing to the first embodiment.
Figs. 5A-5C and 6A-6C are views showing a pin arrangement
defining member together with scratching pins that can be
employed in the first embodiment.

This separating tool is constituted to include a
base member 11, a2 movable member 12, and a side plate 13.
Most of the surface area of the base member 11 forms a
fiber accommodating area, and substantially U-shaped
members 16 (fiber holding means) ére arranged on the two
sides of-the base member 11. The pair of scratching means
3 and arrangement defining means 4, and the pair of
shearing force applying means 5 are arranged on one side
(the right side in Fig. 2B) and the other side (the left
side in Fig. 2B), respectively, to sandwich the fiber
accommodating area 2 along a direction connecting the
pair of substantially U-shaped members 16. <Therefore, an
upper scriber block 3a constituting the scratching means
3 and the arrangement defining means 4 is buried in one
side of the lower surface of the movable member 12, and a
lower scriber block 3b constituting the scratching means
3 is buried in one side of the upper surface of the basé
member 11. Similarly, an upper cutter block 5a |
constituting the shearing force applying means S.is
buried iﬁ the other side of the lower sufface of the
movable member 12, and a lower cutter block 5b

constituting the shearing force applying means S is



toward the corresponding cans, so that - they are vertic
accordance with rotation of the plate cans 79 to 81.

hpt1998c
79 to 81 are noved upward, the correspondi ng pins proj gbr%\“/%’tﬂﬂf___j

accommodating area. Accordingly, if thlezarrangerrent

buried in the other sSide of the upper surface of the base
member 11.

The side plate 13 is fixed to the rear side portion
of the base member 11 with a screw or the like, and the
pivotally movable member 12 is axially mounted to the
side plate 13 through a shaft 14. The substantiallj
U-shaped members 16 described above are fixed to the two
side end portions of the base member 11 with screws or the
like (see Fig. 2C). The multi-core ribbon fiber 1 is
inserted from a front portion through the gap between the
base member 11 and the movable member 12, and arranged in
the openings of the substantially U-shaped members 16.
When the multi-core ribbon fiber 1 is arranged in the
substantially U~shaped members 16, it is positioned at
least at two poinﬁs. Since the separating tool according
to this embodiment is used while the multi-core ribbon
fiber 1 is pulled by clampers (not shown), at least
positioning in the fiber accommodating area 2 is usually
realized by two-point positioning. In order to complete
two-point positioning, in this embodiment, a plurality of
positioning pins 21 are arranged behind the fiber
accommodating area 2 (see Fig. 2B). One side of the
multi-core ribbon fiber 1 portion which is not positicned
between the pair of substantially U-shaped members 16 is
held by these positioning pins 21.

The movable member 12 is formed to have a pehtagonal



pattern of the pins is displayed by the dial type knobs 74
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section (see Fig. 2B)., A plate spring 17 is fixed behind
the fiber accommodating area 2 of the base member 11 with
screws or the like. The two end portions of the plate
spring 17 are supported to bias a pair of inclined
surfaces constituting the movable member 12 with equal
forces. For this reason, the movable member 12 is
maintained such that the gaps between the two end
‘'portions of the movable member:' 12 and the two end portions
of the base member 11 (the gap between one end of the
movable mémber 12 and one end of the base member 11, and
the gap between the other end of the movable member 12 and
the othér end of the base member 11) are equal, and its
longest side 12a is substantially parallel to the upper
surface of the base member 11 (see Fig. 2B).

The upper and lower upper scriber blocks 3a and 3b
are constituted to include a plurality of scratching pins
18 and a pin arrangement defining member 19. The
scratching pins 18 are mounted to the pin arrangement
defining member 19 in. accordance with the divisional
state of the multi-core ribbon fiber, and are exposed in
the fiber accommodating area 2 (see Fig. 3C). Upper and
lower shearing member dies for applying a shearing force
are mounted'to the upper and lower cutter blocks,
respectively. When these upper and lower dies function
in cooperation with each other, a shearing force is

applied to the multi-core ribbon fiber 1. As the upper



to 77, a desired pin arrangenent can be realized easily.

Al sa ...this

enbodi ment has a rotational angle holding means 88 | ofephhGEMENT ISEEEDt

shaft 78 at predeterm ned unit angles (e.g., 60[err] pRgar—prtTiT]
rotational angle holding neans 88 is constituted to {ifpclude

engagi ng portion 88a fornmed at an 14

) K gt

at i on
The

and lower shearing member dies (Fig. 3B), comb-like

blades formed to mesh with each other can be used.

The operation of the separating tool according to

the first embodiment will be described with reference to

Fig. 4. The multi~core ribbon fiber 1 is set in clampers

or the like, and the separating tool is mounted to cne end

of the multi-core ribbon fiber 1. In the mounted state,

the movable member 12 is biased by the plate SPring 17 so

that it is maintained in a horizontal state (the initial

state of the separating tool). Thus, even when the

separating tool is slid along the multi-core ribbon fiber

1, the common coating 1b will not be damaged.

However,

when the movable member 12 is pivoted to move its one end

downward, thereby moving the movable member 12 close to

the pin arrangement defining member 19 mounted to the

base member 11, the scratching pins 18 are urged against

the multi~core ribbon fiber 1, thereby forming thrust

marks on the common coating 1b (Fig. 4A). The separating

tool is slid in the longitudinal direction of the

multi-core ribbon fiber 1 while the scratching pins 18

thrust into the common coating 1b. By this sliding

operation, the formed thrust marks are enlarged, and

linear scratches are formed in the common coating 1b of

the multi-core ribbon fiber 1 (Fig. 4B). Subsequently,

the separating tool is returned to the horizontal state,

'and the movable member 12 is pivoted in the opposite



I nternedi ate portion of the rotation shaft 78 to have a hexagon
second engagi ng portion 88b engaged wth the first eng
and a biasing neans 88c for biasing the second engagin
the first engaging portion 88a. To realize seven divis
(Figs. 28A to 28G), the plate
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direction to move its other end downward, thereby moving
the movable member 12 close to shearing members 20
mounted to the base member 11 (Fig. 4C). Then, a shearing
force is applied to the multi-core ribbon fiber 1 along
the scratches, so that the common coating 1b is separated
(Fig. 4C). 1In this state, the separating tool is moved
along the multi-core ribbon fiber 1. When shearing is
completed, the separating tool is returned to the initial
state (separation end), and is removed from the separated
multi-core ribbon fiber 1.

As a different process after scratches are formed,
the separating tool may be returned to a scratching start
point without shearing, and shearing may be performed to
the same direction so that the scratches may be formed.

Modifications of the pin arrangement defining member
will be described with reference to Figs. 5A-5C and 6A-
6C. A plurality of pins 18 are mounted on mounting
portions 19a of a pin arrangement defining member 19
(Figs. SA and 6A). Eleven pins 18 can be mounted to all
the mounting portions 19a. In this case, for example, a
l12-core ribbon fiber 1 is separated into single-core
optical fibers (see Figs. SB and 6B).

In addition to the above divisional state, even
division for the 12-core ribbon fiber 1 into even
numbers, e.g., division by 6 in units of 2 fibers,

division by 4 in units of 3 fibers, division by 3 in units



cam 79 having the profile shown in Fig. 30A, the plateg
profile shown in Fig. 30B, and the plate cam 81 havip
in Fig. 30C may be used. The shearing nenber se
be described with reference to Fig. 29. This shearin
mechani sm has a simlar nechanismto 1tshat of the scr
mechani sm For

of 4 fibers (see Figs. 5C and 6C), and division by 2 in
units of 6 fibers, and uneven division for the 12-core
ribbon fiber 1 into uneven numbers, e.g., division into 3
plus 9 and division into 3 plus 4 plus 5, can be easily
realized.

According to the separating tool of this embpdiment,
a multi-core ribbon fiber 1 can be separated in
accordance with a large number of variéus types of
divisional states by exchanging the pin arrangement
regulati;ig means 19 and simply moving the movable member
12.

Modifications of the scratching means that can be
used in this embodiment will be described with reference
to Figs. 7A-7G and 8A-8B. Figs. 7A-7G include
perspective views showing examples of a scratching pin
that can be adopted in the present invention, and
Figs. 8A-8B inc_lude sectional views showing the operation
of the scratching pin.

Generally, a scratching means must have a function
of forming a thrust mark on a2 common coating 1b of a
multi~core ribbon fiber 1 and a functi:on of mbving in the
longitudinal direction of the multi-core ribbon fiber 1
after forﬁin‘g the thrust mark. Accordingly, a pin having
a conical distal end (Fig. 7A) and a pin having a distal
end with a shape of minus (-) (Fig. 7B) can be used. A

disk-like shearing member having pointed ends may also be



exanple, the dial type knob nenber 76 is connected t g%
having plate cans 90, 91, and 92. The circunferenti @ ™ ‘;;
plate cams 90, 91, and 92 form shearing bl ades whic ire ﬁ“??f?“@?ﬁﬁsed

fromthe accommpdating area in accordance with the gofat3gn Wl
realize the divisional state shown in 17 24N

u#ed (Fig. 7D). Furthermore, a composite shearing member
in which, e.g., 6 shearing blades 36a are formed in the
vertical direction within a predetermined arcuated region
and 3 shearing blades 36b are formed in the horizontal
direction within a predetermined arcuated region may also
be used (see Figs. 7E, 7F, and 7G). When this composite
shearing member is used, the_divisional state of a
multi-core ribbon fiber can be altered in accordance with
a choice as to whether the six sheéring'blades 36a or the
three shearing blades 36b are exposed in the fiber
accommodating area. This selection can be easily
performéd by rotating a shaft 36c forming part of the
composite shearing member. These pins 36 are arranged at
thick portions of the common coating 1b of the multi-core
ribbon fiber 1, i.e., at recessed portions lc formed
between the optical fibers.

For example, when a multi-core ribbon fiber 1
incorporates 12 optical fibers 1a and has a thickness T of
275 pm, a pitch p of the optical fibers la of 250 pm, and a
width L of 3.0 mm (see Figs. 8A-8B), in order to allow a
maximum depth DM up to 78 pm, an allowable error range VM
with reference to the boundaries of the optical fibers la
is about 30-um. This can be achieved with the machining
precision of an ordinary mechanical component.

Modifications of the shearing force applying means

that can be used in this emﬁodiment will be described with



Figs. 28A-28G plate camtype shearing bl ades having tREPLACEMENT SHEET
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reference to Figs. 9 t:.o 11A-11B. Fig. 9 is a perspective
view showing an example of a shearing member that can be
adopted in the present invention. Figs. 10A-10B include
step views-showing the operation of the shearing member.
Fig. 11A-11B include views showing a shearing member that
can be used.for a 12-core ribbon fiber.

The shearing force appl_ying member has two types,
i.e., a member having a projecting blade vs. a projecting .
blade, and a member having a projecting blade vs. a
recessed member. For example, shearing members 38 show
an example having a projecting blade vs. a projecting
blade, in which three comb-like blades 38a are formed
equidistantly (see Fig. 9). When these shearing members
38 are arranged to-shear a 6-core ribbon fiber through a
fiber accommodating area, the 6-core ribbon fiber can be
separated into single-core optical fibers (see Fig. 10B).

Figs. 11A-11B shows an example having a projecting
blade vs. a recessed member, which is a shearing member
capable of~separating a multi-core ribbon fiber 1 having
12 fibers into single-core optical fibers. Fig. 11A is a’
view seen from the longitudinal direction when the
multi-core ribbon fiber 1 is arranged, and Fig. 11B is a
side view of Fig. 11A. This shearing member 38 is
constituted to have upper and lower dies 38B and 38A. The
lower die 38A has six comb-like blades 38a arranged

equidistantly, and the upper die 38B has grooves 38b



profiles shown in Figs. 30A, 30B, and 30C may be used as the plate cans

90, 91, and 92, respectively. As the plate camtype earing blade to be
nounted on the first menber 71, corresponding plate
serve as the shearing nenber (see Figs. 9 and 11A-1 ME%HSHﬂﬂ-the
second enbodi nent.
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formed at positions to correspond to the comb-like blades
38a. When the lower and upper dies 38A and 38B mesh with
each other, they apply a shearing force to the multi-core
ribbon fiber 1.

The types of multi-core ribbon fibers that can be
utilized in this embodiment and a fiber holding means for
holding these multi-core ribbon fibers will be described
with reference to Figs. 12 to 15A-15B. Fig. 12 shows
multi-core ribbon fibers that can.be used in the present
invention. Fig. 13 shows a positioning member capable of
positioning these multi-core ribbon fibers. Fig. 14
shows a-variable positioning member for positioning these
three types of multi-core ribbon fibers together with a
holding member. Figs. 15A-15B include views showing
another positioning member and another holding member.

The characteristic feature of positioning members
101 shown in Figs. 13 and 14 resides in that each of them
has holding portions 10la, 101b, and 101lc corresponding
in number to the types of the target multi-core ribbon
-fibers. A positioning member 103 shown in Figs. 15A-15B
is pivotally fixed to a shaft 104, and changes the holding
position in accordance with its pivot angle. Thus, this
positioning‘mémber 103 can be used for multi-core ribbon
fibers having any number of cores by changing the pivot
angle. In this embodiment, if the angle is preset in.

"accordance with the number of cores, positioning of the



Fi fth Enbodi nment A separating tool according t¢
of the present invention will be described with refe
31A-31D. Figs. 31A-31D include partially sectional

showi ng the separating tool according to the fifth e
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multi-core ribbon fiber 1 is completed immediately before
a movable member 12 is pivoted to bring the scratching
means or the shearing means into contact with the

multi-core ribbon fiber 1.

Second Embodimer:ft

A separatihg tool according to the second embodiment
of the present invention will be described with reference
to Figs. 16 to 18A-18C. Fig. 16 is a perspective view
showing the separating tool according to the secon.d
embodiment, Figs. 17A-17B include explanatory views
showing the internal structure of the separating tool
according to the second embodiment, and Figs. 18A-18C
include views showing a modification of this embodiment.

This separating tool is constituted to include a
first member 31, a second member 32, and a coupling member
33. The coupling member 33 is arranged at one end portion
3la of the first member 31, and the second member 32 is
pivotally and axially mounted through thé coupling member
33. A pair of first rectangular members 34 are arranged
at the other end portion 31b of the inner surface of the
first member 31 to face the second member 32, and a pair
of second rectangular members 35 are arranged on the
inner surface of the second member 32 opposing the first
rectangular members 34. The first and second rectangular
members 34 and 35 define tr;e accommodating area 2 in which

the multi-core ribbon fiber 1 is accommodated. The gap



This separating tool is characterized in that shearp ' '
automated by using a guide rail, and is constitut b m@rﬁﬁgﬁﬁ}@g?l [ st

menber 93, a second nenber 94, and a rail nenber P5{ Scratching pins 18
having a structure simlar to that described above!chn ok JANH8 Sheari ng
menbers 96 are respectively nounted to the first and_second nenbgrs 93 and
94, and these shearing 21

between the pair of first rectangular members and the gap
between the pair of second rectangular members are almost
equal to a width L of the multi-core ribbon fiber 1 to be
separated (see Fig. 17A).

As.shown in Figs. 17A-17B, pin arranging members 37
having scratching pins 36, and shearing members 38 are
stored in the first and second members 31 and 32. The pin
arranging member 37 mounted to the first member 31 is
ccnnected_through a first coupling member 39 to a first
knob member 40 exposed to the surface of the first member
31. The shearing member 38 mounted to the second member
32 is coﬁnected through a second coupling member 41 to a
second knob member 42 exposed to the surface of the second
member 32. The pin arranging member 37 mounted to the
first member 31 is biased by a tension coil spring toward
the first knob member 40, and the pin arranging member 37
mounted to the second member 32 is fixed to the second
member 32. The shearing member 38 mounted to the second
member 32 is biased by a tension coil spring toward the
second knob member 42, and the shearing member 38 mounted_
to the first meﬁber 31 is fixed to the first member 31.

For this reason, when the first knob member 40 is
depressed toward the multi-core ribbon fiber 1, the
scratching pin 36 mounted to the first ﬁember 31 is moved
downward to form a thrust mark on the common coating of

the multi-core ribbon fiber 1 (see Fig. 17A). 1In this



menbers 96 are respectively in contact wwth an L-shape 1 97 and
a U shaped second |l ever 98. These |evers 97 and 98 ar
end portion of each thereof is urged against the rail €
tension coil springs 99. The shearing nenber 96 is su erfﬁ
end portion of each of the |evers 22
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state, when the separating tool is slid along the
multi-core ribbon fiber 1, the thrust mark formed by the
scratching pin 36 is enlarged, thereby forming a linear
scratch in the longitudinal directioﬁ of the multi-core
ribbon fiber 1.

Subsequently, when the second knob member 42 is
depressed toward the multi-core ribbon fiber 1, the
shearing member 38 mounted to the second member 32 is
moved upward to apply a shearing force along the scratch
formed on the common coating of the multi-core ribbon
fiber 1 (see Fig. 17B). In this state, when the
separating tool is slid along the multi-core ribbon fiber
1, the shearing region of the multi~core ribboh fiber 1 is
enlarged, thereby separating the multi-core ribbon fiber -
1 in the longitudinal direction.

A modification of this embodiment will be described
with reference to Figs. 18A-18C. Fig. 18A is a plan view
of a separating toocl according to this modification,

Fig. 18B is a side view of the Separating tool according
to this modification, and Fig. 18C is a longitudinal
sectional view taken along the plane (C-C) extending
through a spring 46 and shows_a state wherein upper and
lower members are mated.

This separating tool is constituted to include a
scriber body (scratching means) 43, a grip 44, a cutter

body (shearing force applying means) 45, and the spring



97 and 98 (Fig. 31A). Wen one end portion of each of the
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46. An upper scriber block 3a identical to that described
above is buried in an upper member 43a of the scriber body
43, and a lower scriber block 3b is buried in a lower
member 43b of the scriber body-43 at a position to
correspond to the upper scriber block 3a. An upper cutter
block Sa identical to that describ?d above is buried in an
upper member 45a of the cutter body 45, and a lower cutter
‘block 5b is buried in a lower member 45b of the cutter.
body 45 at a position to correspond to the upper cutter
block 5a. The grip 44 fixes the scriber body 43 and the
cutter body 45 with screws or the like. The spring 46
maintains the upper members 43a and 45a and the lower
members 43b and 45b in an open state at a predetermined
angle. A substanﬁially U-shaped member 16 is fixed to one
side surface of the lower member 43b of the scriber body
43 with a scréw or the like, and another substantially
U-shaped member 16 is fixed to the other side surface of
the lower member 45b of the cutter body 45 with a screw or
the like (see Figs. 18A and 18EH).

When a multi~core ribbon fiber 1 is inserted through
the openings of the substantially U-shaped members 16, it
is positioned within a fiber accommodating area (not
shown). In this state, when the operator depresses the
upper member 43a of the scriber body 43 with his thumb or
the like, a thrust mark is formed on the multi-core ribbon

fiber. When the separating tool is moved in the



levers 97 and 98 falls in a corresponding groove 95a formed in part of the
rail menber 95, the shearing nenbers 96 are urged @gatfsSt—a—tt-tiqr e
ri bbon fiber 1 by the other end portion of each of MLAW SHEEN] 98
(see - Fig. 31B). As aresult, a shearing force ig denerarea—Tn

24 JAN 1998

24

longitudinal direction of the multi-core ribbon fiber
while maintaining this state, a scriber line is formed.
Subsequently, the separating tool is arranged along this
scriber line, and the upper member 45a of the cutter body
45 is depressed, thereby applying a shearing force along
the scriber line. Since the functions and operations of
the scriber body 43 and the cutter body 45 are as
described above (see Figs. 17A-17B), a detailed
description thereof will be omitted.

Third Embodiment

A separating tool according to the third embodiment
of the present invention will be described with reference
to Figs. 19 to 25A-25B. Fig. 19 is a perspective view |
showing the outer appearance of the separating tool
according to the third embodiment; Figs. 20A-20B include
views showing the outer appearance of this separating
tool; Figs. 22A-22C include pa.rtiaily sectional views
showing the inf.ernal structure of the separating tool
according to the third embodiment; Figs. 23A-23C include
views showing the mounting structure of a roller type
shearing member in detail and a timing chart thereof; and
Figs. 24A-24B and 25A~-25B include views showing another
mounﬁing structure using a spiral shearing member.

This separating tool is constituted to include an
upper member S1, a lower member 52, coupling members 53,

and a fiber positioning member 56. Holes S1la are formed



the multi-core ribbon fiber 1. Note that clanpers 100 are arranged on the
two sides of the nulti-core ribbon fiber 1, and the_pgulti-core ribbon

fiber 1 is held by the clanpers 100 with a predetenngp ) ni s
enbodi ment, the shearing nenbers 96 are noved in an |—MPL$CTE&{E&EQSH Angr
with fall of the levers 97 and 98 in the grooves 9%ajJ However, thi
novenent can be realized 25 24 JAN 1998

at the two end portions of the upper member 51 to extend
from the upper surface to the lower surface of the upper
member 51. Similarly, stepped holes 52a having two
different inn-er diameters are formed at the two end
portions of the lower member 52 to extend from the upper
surface to the lower surface of the lower member 52. The
coupling members 53 are inserted in these holes 5la and
52a through compression coil springs 54. As a result, the
upper member 51 is separated from the lower member 52 by a
predetermined gap. This gap can be decreased by -
depressing the upper member 51 against the biasing force.
Scratching pins 55 are mounted on the lower surface of the
upper member S1. For this reason, after a multi-core
ribbon fiber 1 is inserted between the upper and lower
members S1 and 52 and positioned in the accommodating
area, when the upper member 51 is depressed toward the
lower member 52, the scratching pins 55 form thrust marks
on a common coating 1b of the multi-core ribbon fiber 1.
In this state, when this separating tool is moved in the
longitudinal direction of the multi-core ribbon fiber 1,
the thrust marks are enlarged.

The fiber positioning member 56 is mounted at the
fiber inserting portion of this separating tool. The
fiber positioning member 56 is constituted to include a
1lid member éﬁa having an inclined distal end, a shaft S6b

for pivotally and axially mounting the lid member 56a,



when the |l evers 97 and 98 escape fromthe grooves. These operations can be
easily realized by altering the internal nechanism ] - ' f

this type is known, a description thereof will be o EPéBQEMENT SHEEE
separating procedure of the separating tool accordihg]to thrs emodi

will be described. First,
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and a holding member 56c for holding a closed state
wherein the lid member 56a closes the fiber inserting
portion. A receptacle portion 5lc is formed in the upper
member 51 to have a shape matching with the inclined
portion of the lid member 56a. When the upper member 51
is moved downward against the compression coil springs
54, the receptacle portion 51c is engaged with the
inclined portion of the 1id member 56a. As a result, the
1id member 56a can be positioned at- high precision with
respect to the upper and lower members S1 and 52.
Positioning is executed immediately before the scratching
pins S5 are brought into contact with the common coating
1b of the multi-core ribbon fiber 1. Thus, thrust marks
are formed at desired positions of the common coating 1b
of the multi-core ribbon fiber 1 at high precision, and
the optical f£ibers are prevented from accidentally
projecting during a scratching or sheafing operation.

An example of the mounting structure of a shearing
member that can be applied to this embodiment will be
described with reference to Figs. 22A-22C and 23A-23C.
This mounting structure uses roller type shearing members
as the shearing force applying means and employs guide
grooves and walls and tension coil springs, thereby
applying a shearing force along a scriber line formed by a
scriber means. Thus, this mounting structure is

constituted to include roller type shearing members 60,



the separating tool is noved to the origin, the multi-core ribbon fiber 1
Is clanped by the clanpers 100, and the separating togtp

Fig. 31A). Then, the separating tool is slid along th
95, thereby noving the separating tool along the nultij-core ribbon
1. The camlever 97 of the separating tool is in coptfct24iJAN aoug
menber 95, and 27

guide grooves 51d and 524, guide walls 51f and 52f, and
tension coil springs 61.

Applying mechanisms for applying a shearing force by
using the roller type shearing members 60 are housed in
the mechanism housing portions of the upper and lower
members 51 and S2. The mechanism housing portions are
arranged to sandwich the fiber accommodating area. The
upper limit of the mechanism.housing portion of the upper
member 51 is defined by a horizontai wall Sie, the
inclined wall 51f, and a vertical wall 51g. Similarly,
the lower limit of the mechanism housing portion of the
lower member 52 is defined by a horizontal wall 52e, the
inclined wall 52f, and a vertical wall S2g. The roller
type shearing members 60 are mounted to be pivotal about
caps 63 through roller shafts 60a (see Fig. 23B).

One end of each roller shaft 60a is engaged with the
elongated guide groove 51d formed in the side wall of the
upper member 51, and the other end of each roller shaft
60a is engaged with the corresponding cap 63. The caps
are pulled by the tension coil springs 61 toward
scratching means 62. The guide grooves 51d are arranged
such that they are closer to the fiber accommodating area
as they are separated from the scratching means. Each
guide groove 51d has an inclination to gﬁide the
corresponding roller shaft 60a such that a shearing force

capable of sufficiently shearing the common coating of



the cam | ever
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97 falls in the groove 95a during its
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the multi-core ribbon fiber 1 arranged in the fiber
accommodating area can be applied when the roller type
shearing member 60 is farthest from the scratching means
62.

The operation of the shearing mechanism will be
described with reference to Figs. 22A-22C by using the
roller type shearing member; 60. In a normal state, the
roller type shearing members 60 are closest to the
scratchiﬁg means 62 due to the tension coil springs 61
(see Fig. 22A). When the multi-core ribbon fiber 1 is
inserted between the pair of roller type shearing members
60 and the upper member S1 is urged by the lower member
52, the scratching means 62 form marks on the common
coating of the multi~core ribbon fiber 1. When the
multi-core ribbon fiber 1 is further fed, the roller type
shearing member 60 of the upper member 51 is rotated due
to frictional contact with the multi-core ribbon fiber 1,
the guide wall 5le, and the inclined wall S1if.

§imu1taneously, the roller type shearing member 60 of the

" lower member 52 is rotated due to frictional contact with

the multi-core ribbon fiber 1, the guide wall 52e, and the
inclined yall 52f, and is moved away from the scratching
means 62 against the biasing force of the tension coil
spring 61. In this case, the thrust marks formed by the
scratching means 62 are enlarged in the longitudinal

direction of the multi-core ribbon fiber 1. Wwhen the



novenent. Thus, shearing separation is automatically s
position only by noving the separating tool along the réﬂEPLA@ﬁj
31B). When separation is conpleted, the separating to
t he separated nulti-core ribbon fiber 1 is remved
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multi-core ribbon fil;er 1 is fed to a certain degree and
the scratched portions thereof are brought into contact
with the roller type shearing members 60, the pair of
roller type shearing mem.bers. 60 overlap. As a result, the
common coating of the multi-core ribbon fiber 1 is
sheared off by the roller type shearing members 60 (see
Fig. 22B). When a force for urging the upper member 51
against the lower membef 52 is removed, the upper member
51 is moved away from the lower member 52 due to the
operation of the compression coil springs 54. As a
result, the roller type shearing members 60 are separated
from the multi-core ribbon fiber 1, and the roller type
shearing members 60 move in the guide grooves 514 by the
operation of the tension coil springs 61 to be close to
the scratching means 62 (see Fig. 22C).

According to this embodiment, when a predetermined
period of time has elapsed after the scratching means 62
scratch the common coating of the multi-core ribbon fiber
1, the pair of roller type shearing members 60 are brought
into contact with the multi-core ribbon fiber 1, and as a
result a shearing force is applied to the multi-core
ribbon fiber 1. For example, a delay time Tf of
application of the shearing force satisfies Tf = (Lf/Vf)
where Vf is the feed speed of the multi-core ribbon fiber
1 and Lf is the gap between the scratching means 62 and

the raoller type shearing members 60 (see Fig. 23C).
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Another shearing mechanism that can be applied to
the separating tool according to the third embodiment
will be described with reference to Figs. 24 and 25. This
shearing mechanism has a characteristic feature in that
it employs spiral shearing members 65 and spiral springs
64. |

Each spiral shearing member 65 is constituted to
include a plate cam which has a stopper S and a profile a
radius of which is increased at a predetermined
rotational angle (90°) immediately before the stopper S.
The spiral shearing member 65 mounted to an upper member
51 is rotatably held through a shaft 63 supported by the
side plate of the upper member 51 of the mechanism housing
portion, and is biased by the spiral spring 64 to rotate
counterclockwise. The spiral shearing member 65 mounted
to a lower member 52 is rotatably held by a shaft 63
supported by the side plate of the lower member 52 of the
mechanism housing portion, and is biased by the spiral
spring 64 to rotate clockwise. Scratching means 62 are
arranged at a gap Lf from the corresponding spiral
shearing members 65 and apply a shearing force along a
plurality of scriber lines formed by the scratching means
62. Thus, the length of the semicircle of each spiral
shearing member 65 is equal to the gap Lf (see Fig. 25B),

~and individual plate cams are arranged at predetermined

gaps with each other.



according to the sixth enbodi nent. Thi s enbodi nent fsﬁ@ﬁW§fﬁé§r
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The operation of this shearing mechanism will be
described. The spiral shearing members 65 are arranged
on the two sides of a multi-core ribbon fiber 1 to contact
it (see Fig. 24A). When the multi~core ribbon fiber 1 is
fed out, the spiral shearing member 65 mounted to the
upper member 51 is rotated counterclockwise by frictional
contact, and the spiral shearing member 65 mounted to the
lower member 52 is rotated clockwise by frictional -
contact. .When rotation proceeds to a certain degree, the
distal end portion of one spiral shearing 65 overlaps the
distal end portion of the other shearing member, thereby
applying a shearing force to the common coating of the
multi-core ribbon fiber 1 (see Figs. 24B and 25A).

Fourth Embodiment

A separati.ng tool according to the fourth embodiment
of the present invention will be described with reference
to Figs. 26 to 30A-30C. Fig. 26 is a view showing the
outer appearance of the separating tool according to the
fourth embodiment; Figs. 27A-27B include views showing
the outline of the scratching pin selecting mechanism of
the separating tool according to this embodiment;

Figs. 28A-28G include views schematically showing a
divisional state which can be obtained by using the
scratching pins and shearing members of the separating
tool according to this embéodiment; Fig. 29 is a view

showing the outline of a shearing member selecting



by the conpression coil spring 115 nmounted at its en o]
separate fromthe rubber roller pressing portion 114. TBg r ubber T4l lfer
110 is rotatably mounted at the distal end of the ge* héé&‘y@gb 111,
and is regulated by the rubber roller pressing por to nov nly

in the horizontal direction. The rubber roller
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mechanism that can be applied to this embodiment; and
Figs. 30A-30C include views Showing examples of the
profile of a plate cam type shearing member used as a
mechanism for selecting a plate cam and a shearing member
which is used by the scratching pin selecting mechanism.
This separating tool is constituted to include a
first member 71, a second member 72, and a side plate 73
(see Fig. 26). Dial type knob members 74, 75, 76, and 77
are arranged on the front surfaces-of the first and second
members 71 and 72. A desired pin or shearing'member can
be projected by rotating these dial type knob members 74,
75, 76, and 77. In this embodiment, the dial type knob
members 75 and 77 are used for operating the scratching
pins, and the dial type knob members 74 and 76 are used to -
operate the shearing members. For example, the dial type
knob member 77 is connected to a rotation shaft 78, plate
cams 79, 80, and 81, and scratching pins 82, 83, and 84
serving as the.followers of the plate cams 79 to 81. "
These scratching pins 82 to 84 are housed in quide holes
85, 86, and 87 formed toward an accommodating area and
biased by springs toward the corresponding cams, so that
they are vertically moved in accordance with rotation of
the plate cams 79 to 81. When the plate cams 79 to 81 are
moved upward, the corresponding pins project above the
accommodating area. Accordingly, if the arrangemegt

pattern of the pins is displayed by the dial type knobs 74
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110 contacts the multi-core ribbon fiber 1 and the rubberf
portion 114, and noves al ong the rubber
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to 77, a desired pin arrangement can be realized easily.
Also, this embodiment has a rotational angle holding
means 88 for fixing the.rota;ion shaft 78 at
predetermined unit angles (e.g., 60° angular pitch). The
rotational angle holding means 88 is constituted to
include a first engaging portion 88a formed at an
intermediate portion of the rotation shaft 78 to have a
hexagonal shape, a second engaging portion 88b engaged
with the first engaging portion 88a, and a biasing means
88c for biasing the second engaging portion 88b toward
the first engaging portion 88a. To realize seven .
divisional state patterns (Figs. 28A to 28G), the plate
cam 79 having the profile shown in Fig. 30A, the plate cam
80 having the profile shown in Fig. 30B, and the plate cam
81 having the profile shown in Fig. 30C may be used.

The shearing member selecting mechanism will be
described with reference to Fig. 29. This shearing
member selectiﬁg'mechanism.has a similar mechanism to
that of the scratching pin selecting mechanism. For
example, the dial type knob member 76 is connected to a
rotation shaft 89 having plate cams 90, 91, and 92. The
circumferential surfaces of the plate cams 90, 91, and 92
form shearirig blades which are partly exposed from the
accommodating area in accordance with the rotational
angle. To realize the divisional state shown in

Figs. 28A-28G, plate cam type shearing blades having the



roller pressing portion 114 as it is rotated in ac ith the noving
anmount of the nulti-core ribbon fiber 1. The shearifn
rotatably nounted to the novable shaft 112 which

direction substantially perpendicular to the plane
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profiles shown in Figs. 30A, 30B, and 30C may be used as
the plate cams 90, 91, and 92, respectively. As the plate
cam type shearing blade to be mounted on the first member
71, corresponding plate cams may be formed to serve as the
shearing member (see Figs. 9 and 11A-11B) described in
the second embodiment.

Fifth Embodiment

A separating tool according to the fifth embddiment.
of the present invention will be described with reference
to Figs. 31A-31D. Figs. 31A-31D include partially
sectional views schematically showing the separating tool
according to the £fifth embodiment.

This separating tool is characterized in that
shearing processing is automated by using a guide rail,
and is constituted to include a first member 93, a second
member 94, and a rail member 95. Scratching pins 18
having a structure similar to that described above can be
used. Shearing members 96 are respectively mounted to
the first and second members 93 and 94, and theﬁe shearing
members 96 are respeétively in contact with an L-shaped
first lever 97 and a U~-shaped second lever 98. These
levers 97 and 98 are held such that one end portion of
each thereof is urged against the rail member 95 by
tension coil springs 99. The shearing member 96 is
supported by the other end portion of each of the levers

97 and 98 (Fig. 31A). When one end portion of each of the



arrangenment of the nulti-core ribbon fiber 1, is arran
I nternmedi ate portion of the wedge-shape nenber 111
113 has a disk-like shape, and its peripheral edge f
The shearing mnmenber 113 serves as a kind of a follo
t he wedge-shape nmenber 111, and is noved in a directu
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levers 97 and 98 falls in a corresponding groove 95a
formed in part of the rail member 95, the shearing mémbers
96 are urged against a multi-core ribbon fiber 1 by the
other end portion of each of the levers 97 and 98 (see
Fig. 31B). As a result, a shearing force is generated in
the multi-core ribbon fiber 1. Note that clampers 100 are
arranged on the two sides of the multi-core ribbon fiber
1, and the multi-core ribbon fiber 1 is held by the
clampers 100 with a predetermined force. In this
embodiment, the shearing members 96 are moved in an
interlocked manner with fall of the levers 97 and 98 in
the grooves 95a. However, this movement can be realized
when the levers 97 and 98 escape from.the grooves. These
operations can be easily realized by altering the
internal mechanism. As the mechanism of this type is
known, a description thereof will be omitted.

The separating procedure of the separating tool
according to this embodiment will be described. First,

the separating tool is moved to the origin, the .=

-multi-core ribbon fiber 1 is clamped by the clampers 100, -.

and the séparating tool.is closed (see Fig. 31A). Then,
the separating tool is slid along thé guide rail member
95, thereby moving the separating tool along the
multi-core ribbon fiber 1. The cam lever 97 of the
separating tool is ;P contact with the rail member 95, and

the cam lever 97 falls in the groove 95a during its
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scratching neans 62 for formng a scriber line int
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movement. Thus, shearing separation is automatically

started at a desired position only by moving the
separating tool along the rail member 95 (Fig. 31B). When
separation is completed, the separating tool is opened,
and the separated multi-core ribbon fiber 1 is removed
from the clampers 100.

Sixth Embodiment

A separating tool according to the sixth embodiment
of the present invention will be described with reference
to Figs. 32A-32D. Figs. 32A-32D include views showing
the process of the function of the separating tool
according to the sixth embodiment.

This embodiment is constituted to include.a rubber
roller 110, a wedge-shape member 111, a movable shaft
112, a shearing member 113, a rubber roller pressing
portion 114, and 2 compression coil spring 115. The
wedge-shape member 111 is guided along a guide wall 116
arranged along a multi-core ribbon fiber 1, and is biased
by the compression coil spring 115 mounted at its end in a
direction to separate from the rubber roller pressing
portion 114. The rubber roller 110 is rotatably mounted
at the distal end of the wedge-shape member 111, and is
regulated by the rubber roller pressing portion 114 to
move only in the horizontal direction. The rubber roller
110 contacts the multi-core ribbon fiber 1 and the rubber

roller pressing portion 114, and moves along the rubber




scribing start point of the scratching neans 62 reach¢s rSacioan T Wala]
I mredi ately under the shearing nmenber 113 (when the - B@LABEMENT iSpien
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roller pressing portion 114 as it is rotated in
accordance with the moving amount of the multi-core
ribbon fiber 1. The shearing member 113, rotatably
mounted to the movable shaft 112 which is movable only in
a direction substantially perpendicular to the plane of
arrangement of the multi-core ribbon fiber 1, is arranged
at an intermediate portion of the wedge-shape member 111.
The shearing member 113 has a disk-like shape, and its
peripheral edge forms a shearing blade. The shearing
member 113 serves as a kind of a follower with respect to
the wedge-shape member 111, and is moved in a direction
perpendicular to the moving direction of the wedge-shape
member 111. A scratching means 62 for forming a scriber
line in the multi-core ribbon fiber 1 is arranged
upstream the shearing member 113 (the left. side in

Figs. 32A-32D) with respect to the feed direction of the
multi-core ribbon fiber 1.

When the multi~-core ribbon fiber 1 is fed and the
scribing start point of the scratching means 62 reaches a
position immediately under the shearing member 113 (when
the multi-core ribbon fiber 1 has moved by Lf), the
inclined.portion of the wedge~shape member 111 starts to
press the shearing member 113 downward .(see Fig. 32B).
Shearing of the common coating of the multi-core ribbon
fiber 1 is started at this time point. When the rubber

roller 110 is further moved forward, the shearing member

r



fiber 1 is started at this tinme point. Wen the rubber roller 110 is
further noved forward, the shearing nenber —
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113 is pressed further downward (see Fig. 32C). When the
rubber roller 110 reaches the end portion of the rubber
roller pressing portion 114, the rubber roller 110 starts
idling, and the shearing member 113 continues rotation at
the predetermined _position (see Fig. 32D). Since the
multi-core ribbon fiber 1 continues to move forward, the
rubber roller 110 continues idling despite that it is
pulled to the left by a spring force, and does not return
to the origin (point K'). When the multi-core ribbon
fiber 1 is extracted, the rubber roller 110 and the
wedge-shape member 111 return to the origin.

The separating apparatus according to this
embodiment can automatically form a scriber line in the’
common coating of the multi-core ribbon fiber 1 by moving
the multi-core ribbon fiber 1, and can divide the
multi-core ribbon fiber 1 along this scriber line in a
desired divisional state.

The embodiments and modifications of the separating
tool according to the present invention have been
described. The present invention is not limited to these
embodiments.

For example, the components that can be used in the
first embodiment can be basically used in other
embodiments.

As the scratching means described abowve, one that

can be detachable from the arrangement regulating means 4



113 is pressed further dowward (see Fig. 32C). Wien the rubber roller 110
reaches the end portion of the rubber roller pressing portion 114, the

rubber roller 110 starts idling, and the shearing merrberJ ngmugﬁgﬁ'r ]
rotation at the predeterm ned position (see Fig. 32D). § Lhe

39 2 4 JAN 198

is described as an exémple. A large number of scratching
means having various types of patterns may be prepared in
advance, and they may be fixed to an arrangement
regulating means-4 to provide an integral structure.
Also, a scratching means and an arrangement regulating
means may be vertically arranged to sandwich the fiber
accommodating area 2 in order to assure scratching.

Since the present invention has the above
arrangement, it can separate a multi-core ribbon fiber'-
into an arbitrary number of optical fibers with any

divisional state.



multi-core ribbon fiber 1 continues to nove forward, the rubber roller 110
continues idling despite that it is pulled to the Ief-(—m 1N Tprce,
and does not return to the origin (point K). Wen t REPLAGE -ﬁto‘%ug‘ri bbon
fiber 1 is extracted, the rubber roller 110 and the}| Jedge-shape nmefber 111
return to the origin. 40 24 JAN 1998

CLAINMS

1. A separating tool for a multi-core ribbon fiber (1), for
separating the multi-core ribbon fiber (1) with a
plurality of optical fibers (la) arranged in a plane and
integrated with a common coating (1b), comprising:
fiber accommodating means arranged to accommodate the
multi-core ribbon fiber (1) in a fiber accf:mmodating
area (2), '
fiber holding means arranged to hold the multi-core
ribbon fiber (1) in the accommodating area (2J, '
scratching means (3) arranged to form a scratch on a-
surface of the common coating (1b) of the multi-core
ribbon fiber (1) held by said fiber holding means,
arrangement defining means (4) arranged to hold said
scratching means and defining an arranging state of said
scratching means, and
a shearing force applying means (5) arranged to apply a
shearing force to the multi-core ribbon fiber (1) along
the scratch after the scratch is formed on the surface

of the common coating (1b) of the multi-core ribbon
fiber (1) by said scratching means.

2. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein said fiber accommodating
means has a member for positioning one side of the
multi-core ribbon fiber in a direction along which the
optical fibers (la) are arranged, and said fiber holding
means holds the other side of the multi~core ribbon

fiber (1) in the direction along which the optical
fibers (la) are arranged.
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The separating apparatus according to this

forma scriber

by noving the multi-core ribbon fiber 1, and can divide

line in the comon coating of the nulti-core ribbo

enbodi ment can automatically

ri bbon fiber 1 along this scriber line in a desired divi$§ ===

The enbodi nents and nodifications of the separating

a1 \ 24 N WE |

A separating tool for a multi-core ribbon fiber
according to claim 2, wherein

said fiber holding means movably holds ﬁhe multi-core
ribbon fiber (1) in the fiber accommodating area (2)
before a separating operation, and holds the multi-core
ribbon fiber (1) at a predetermined position immediately
before said scratching means (3) forms a scratch on the
common coating (lb) of the multi-core ribbon fiber (1),
and .

said fiber holding means movably holds the multi-core
ribbon fiber (1) in the accommodating area (2) before
the separating operation, and holds the multi-core
ribbon fiber (1) at a predetermined position immediately
before said shearing force applying means (5) shears the
common coating (lb) of the multi-core ribbon fiber (1).

A separating tool for a multi-core ribbon fiber
according to claim 3, wherein said fiber holding means
has a holding portion at a different holding position
corresponding to the other side of the multi-core ribbon
fiber (1) in accordance with a number of cores.

A separating tool for a multi-core ribbon fiber
according to claim 1, wherein said scratching means (3)
is constituted to have a shape suitable for forming a
scratch on the common coating (1b) of the multi-core
ribbon fiber (1) and for enlarging the formed scratch.

A separating tool for a multi-core ribbon fiber
according to claim 1, wherein

said arrangement defining means (4) has a plurality of

mounting portions for detachably mounting said

| lllllll llllll lllll lllll ll llll



tool according to the present invention have been descri bed. Tre p[ﬁzent
invention is not limted to these enbodlnents.. For-gxanp e, _
conponents that can be used in the first enbodi nent can!
in other enbodinents. -
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scratching means (3}, and a scratch position of the
multi-core ribbon fiber (1) is changed by mounting said
scratching means (3) at a pPredetermined mounting portion

in accordance with a divisional state of the multi-core
ribbon fiber (1).

7. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein '
said arrangement defining means (4) has a plate cam (79;
80; 81) using said scratching means (3) as a follower, a
profile of which is defined in accordance with a
divisional state of the multi-core ribbon fiber (1), a
shaft (78) for holding said plate cam (79; 80; 81l), a
holder (88) for holding said shaft (78) at a
predetermined rotational position, and a knob member
(77) for rotating said shaft (78),
said knob member (77) being rotated to change a scratch
position of the multi-core ribbon fiber.

8. A separating tool for a multi-core ribbon fiber
according to claim 1, wherein éaid shearing force
applying means (5) is constituted to include a plurality
of shearing blades (38a) arranged in a comb-like shape

and a plurality of groove members (38b) meshing with
said shearing blades (38a).

9. A separating tool for a multi-core ribbon fiber
accordrng to claim 8, wherein said plurality of shearing
blades (38a) are arranged in accordance with at least a
divisional state of the multi-core ribbon fiber (1) in
which the'plurality of optical fibers (la) are arranged.
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As the scratch
t he arrangenent

10.

11.

12.

13.

ng neans descri bed above, one that can be det
regul ating neans 4
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A separating toal for a multi~-core ribbon fiber
according to «claim 9, wherein said shearing force
applying means (5) has biasing means for biasing said
plurality of shearing blades (38a) in a direction

perpendicular to the optical fiber arrangement plane
(2).

A separating tool for a multi-core ribbon fiber
according to claim 10, wherein said biasing means has a
biasing force which does not damage the multi-core
ribbon. fiber (1) before being scratched by said
scratching means (3), and which applies an effective
shearing force to the multi-core ribbon fiber (1) after
being scratched by said scratching means (3).

A separating tool for a multi-core ribbon - fiber
according to claim 1, further comprising: .

a base member (11) where said scratching means and said
shearing force applying means are arranged on the same
plane, _ '

a movable member (12) pivotally mounted on a shaft (14)
intersecting a2 line connecting said scratching means (3)
and said shearing force applying means (S), and

biasing means (17) for biasing said movable member (12)
to maintain a state in which a gap between said
scratching means (3) and said movable member (12) is
substantially equal to a gap between said shearing force
applyiﬂﬁ means (5) and said movable member (12} .

A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising:

first biasing means for biasing said scratching means

(3) in a direction to separate from the accommodating

L
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i s described as an exanple. A large number of scratching

EPLAGEMENT SHERY
various types of patterns nay be prepared in advance n
fixed to an arrangenent regulating nmeans-4 to providg pna tﬁgs
structure. 24 %kB

14.

15.
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area (2), first pushing member (39) for causing said
scratching means (3) to project into the accommodating
area (2) against a biasing force of said first biasing
means, second biasing means for biasing said shearing
force applying means (5) in a direction to separate from
said accommodating area ({2), and second pushing member
(41) for causing said shearing force applying means (5)
to project into the accommodating area (2) against a
biasing force of said second biasing means.

A separating tool for a mﬁlti-core ribbon fiber
according to claim 1, further comprising: |

a rail member (95) arranged along the multi-core ribbon
fiber (1) and having grooves (95z) at parts of upper and
lower surfaces thereof, and

a shearing pushout mechanism, having levers (97, - 98)
engageable with the grooves (95a) of said rail member
(95), for pushing out said shearing force applying means
(3) into the accommodating area (2) in an interlocked
manner with an operation of said levers (87, 98) to
engage with or disengage from the grooves (95a).

A separating tool for a multi-core ribbon fiber
according to claim 1, further coﬁirising:

a rail member (95) arranged along the multi-core ribbon
fiber (1) and having grooves (95a) at parts of upper and
lower surfaces thereof, and '

a pushéht_mechanism, having levers (97, 98) engageable
with the grooves (952) of said rail member (95), for
pushing out said shearing force applying means (5) into
the accommodating area (2) in an interlocked manner with
an operation of said levers (97, 98) to engage with or
disengage from the grooves (95a).

* C L M S *



Al so, a scratching neans and an arrangenent regul ating neans.may be

vertically arranged to sandwi ch the fiber accomodati ngyare n_order to

assure scrat ching. Since the present invention has tﬁﬂf’LAOEm :

arrangenment, it can separate a multi-core ribbon fiber

nunber of optical fibers with any divisional state.
45

16. A separating tool for a multi-core ribbon fiber
according to claim 1, further comprising a mechanism-
(51-56, 60-65) for pushing said shearing force applying
means (5) into the fiber accommodating area (2) a
predetermined delay time after said scratching means (3)

forms a scratch on the multi-core ribbon fiber (1) in
the fiber accommodating area (2).
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1. A separating tool for a multi-core ribbon fiber (1), for separating

the multi-core ribbon fiber (1) with a plurality of optical fibers (la)
arranged in a plane and integrated with a conmon coatag (1 b)
conpri si ng: fi ber accommpdati ng neans arranged to acgq -

mul ti-core ribbon fiber (1) in a fiber accommopdati ng
fi ber holding neans arranged to hold the nulti-core
t he acconmpdati ng- area (2), scrat ching means (3) ar
scratch on a surface of the common coating (1b) of
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ri bbon fiber (1) held by said fiber holding neans, arrangenent defining
neans (4) arranged to hold said scrat chi ng neans and dg T

arranging state of said scrat chi ng nmeans, and
appl ying neans (5) arranged to apply a shearing forceft
ri bbon fiber (1) along the scratch after the scratch
surface of the comon coating (1b) of the multi-core frifbbGn
(1) by said scratching neans.
ri bbon fiber




nmeans has a menber for positioning one side of the mul ti-core ribbon

fiber in a direction along which the optical fibers a -are arranged,
and said fiber holding means hol ds the other side
ri bbon fiber (1) in the direction along which the
(la) are arranged.
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41 3. A separating tool, for a nulti-cof® -Eﬁ._ \
according to claim2, wherein sai d fiber hol Hi'trd =HeEnEL bi | M hol ds
the nulti-core ribbon fiber (1) in the fiber{afcomodating drda (2) .

before a separating operation, and holds the mulfi}c@# JAN 1998bdor] fi ber
(1) at a predeterm ned position inmediately :

5

Fig'. 5A

Fig.5B

Fig . 5C




before said scratching neans (3) forns a scratch on the me.. CcOnmon coailng
(1b) of the multi-core ribbon fiber (1), and Saldﬁgﬁ Sr—fal.di ng...
means novably holds the nmulti-core ri bbon fiber (1)fi TLQ
accommodating area (2) before the separating opgra ion )
the multi-core ri bbon fiber (1) at a predeterm neg
i mredi ately before said shearing force applying neang
comon coating (1b) of the nmulti-coregibbon fiber (1)f th ng
tool for a nulti-core ribbon fiber accordi ng er gi
said fiber hol di ng neans

Fig.6A
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Fig.68
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Fig.6C
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has a holding portion at a different hol ding position
the other side of the multi-core ribbon fiber (1)
nunber of cores. 5. A separating tool for a
fiber according to claim1l1, wherein said scratchifn

constituted to have a shape suitable for formng a
common coating (1lb) of the nmulti-core ri bbon fi bgr L
enlarging the fornmed scratch. 6. 7T A separating t
ri bbon fiber '
Fig.7A - Fig.78
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according to claim1, wherein sai d arrangenent defining neans (4) has
a plurality of mounting portions for  detachably ;= i i
42
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scratching nmeans (3), and a scratch position of the
fiber (1) is changed by nounting said scrat chi ng nean -ARERH
pr edet er mi ned nounting portion i n accordance with a divifsrofa
of the multi-core ri bbon fiber (1). 7.
multi-core ribbon fiber according to claim1, whereln

Fig.9




sai d arrangenent defining means (4) has a plate cam.l9. 80; 81) using

said scratching neans (3) as a follower, a pr qj@p EMEF"’“W}*}I‘&:M i's

defined in accordance wth a di vi si onal : g t___gs It -core

ri bbon fiber (1), a shaft (78) for holding ilald BI ate cam (19;

81), a hol der (88) for holding said shdftf <2873AN 8% !

predeterm ned rotational position, and a knob _ (77?

rotating said shaft (78), sai d 1Rnob nenber 77) T)el my~rotated| t o

change a scratch position of the nulti-core-~-hhan. fiber. 81. A
separating tool for a nulti-core ribbon fiber T— Z
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according to claim1l1, wherein said shearing force apI yi ng means (5)

IS
constituted to include a plurality of shearing bl adfS™88a) arranged I n
a conb-1i ke shape and a plurality of groove nenbers (%@)10 ESfag Wit h
sai d shearing bl ades (38a). 9. A separating tool [fdr—s TtSH
ri bbon fiber according to claim8, wherein said pju alj%y o} s g
bl ades (38a) are arranged in accordance with at | east '
state of the nmulti-core ribbon fibe{ (1) in whi chft Ire<g urali !
optical fibers (la) are arranged.
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10. A . separating tool for a nulti-core ribbon_f}
to claim9, wherein said shearing force appl yi ng} ng
means for biasing said plurality of shearing
di rection per pendi cular to the optical fiber arrgn
11. A separating tool for a nulti-core ribbon fiber

10, wherein said biasing neans has a bi asi ng fofcg which

béelimh‘lm tio

d

does njot

darmage the nmulti-core ri bbon. | ber (1) beforg being
sai d scratching neans (3), and which applies anleffectiyve

scratche

i ng

Fig /4

102




shearing force to the nulti-core ribbon fiber (1) afte
scratched by said scratching neans (3). 12. A separiatg=rmg

mul ti-core

a base menber (11) where said scratching neans and said ha
appl yi ng means are arranged on the sane pl ane, ‘
(12) pivotally nounted on a shaft (14)

ri bbon

fiber

sai d scratching neans (3)
and bi asi ng neans (17) for bia

accord

and E?

Fig.l6

ing toclaim1, fuyt el’é

intersectin
id shearing force
ng said novabl e nmenber (12)




to maintain a state in which a gap between said

scratchi ng nea (3)
and sai d novabl e nenber (12) is substantially iy en
said shearing force appl yi ng nmeans (5) and sai mﬁ?hm@ﬁﬁwa HHgE 2).
13. A separating tool for a multi-core ribbon fiber according t | ai m
1, further conprising: first biasing nmeans for bi sizlg Je @9k r gt thi ng
nmeans (3) in adirection to separate fromthe ad¢comrodati ng
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first pushing nmenber (39) for cags

44 area (2),
scratching neans (3) to project into the accommobdat i .';_;P-%ﬂgw,__,
(’uom 198
16 |
16
.__,_‘_Z=.°®
45 ~\{ ________ .
0% | O
Fig. 184 ¢ o8 ¢l
Lyl =1
S da
o® /7




area (2) against a biasing force of said first biasing
bi asi ng nmeans for biasing said shearing force app

pushi ng nenber (41) for causing said shearing forc
to project into the accommpdating area (2) against a
sai d second bi asi ng neans. 14. A separating tool
ri bbon fiber -according to claig11, further conpr
menber (95) arranged along the nulti-core ribbon
grooves (95a) at parts of upper and

Fig. /9

Fig.20A

| asi ng . ! yi ngRemATEMEN] SH
direction to separate from sai d accommodating area (2) yjaftySeEond:
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| ower surfaces thereof, and a shearing pushout nechéné__

| evers (97, 98) engageable with the grooves (95a) o Fber
(95), for pushing out said shearing force applying nean (5) 1 h
accommodating area (2) in an interl ocked manner wi tfh an24p@4gtg€€ f
said levers (97, 98) to engage with or disengage fjointhe groov
(95a). 15. A separating tool for a nmulti-core i bbon

according to claim1, further conprising: a rail 5) arranggd
along the nulti-core ribbon fib (1) and havi ng grooves (95a

parts of upper and
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“I ower surfaces thereof, and a pushout nechani sm haREPRACEMEAST §HEB’I7,
fremrper—(95)

98) engageabl e with the grooves (95a) of said rai

pushi ng out said shearing force applying neans (5) int
accommodating area (2) in an interlocked manner with
said levers (97, 98) to engage with or di sengage fr!
(95a).
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45 16. A separating tool for a multi-core ;
according to claiml1, further conprising a nechani sm
pushi ng said shearing force applying
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means (5) into the fiber accommodating area (2) a

time after said scratching nmeans (3)
ri bbon fiber (1) in the fi ber accommobdating area (2).
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