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NOTICE OF ENTITLEMENT

I, John Gordon Hlnde, of Spruson & Ferguson, St Martins Tower, 31 Market 

Street, Sydney, New South Wales 2000, Australia, being the patent attorney for 

the Applicant/Nominated Person 1n respect of an application entitled:

Optical Cable

state the following:-

The Applicant/Nominated Person has entitlement from the actual Inventor(s) as 

follows:-

The Applicant/Nominated Person, by virtue of a Contract of Employment 

between the actual 1nventor(s) as employee(s) and the 

Applicant/Nominated Person as employer, is a person which would be 

entitled to have the patent assigned to it if a patent were granted on 

an application made by the actual inventor(s).

The Applicant/Nominated Person Is the applicant of the basic appl1cat1on(s) 

listed on the Patent Request. The basic appl1cation(s) listed on the Patent 

Request 1s/are the appl1cation(s) first made in a Convention Country in 

respect of the Invention.
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(57) Claim

1. An optical cable having a plurality of multifiber optical 
units, each of said multifiber optical units comprising:

a rod-like member having a groove therein, said groove being formed 
so that a bottom thereof at least reaches a center of the rod-like 
member; and

a lamination body having a plurality of tape-type optical units 
each having a p’urality of optical fibers arranged in one row, the 
lamination body being accommodated in the groove of the rod-like members.
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OPTICAL FIBER CABLE INCLUDING PLURAL MULTIFIBER OPTICAL UNITS

Background of the Invention
The present invention relates to a multifiber high-density cable which has good 

transmission characteristics and which is relatively inexpensive.
5 Field of the Invention

As a multifiber high-density optical cable which is being pat in practice at present,

the tape slot-type optical cable of Japan (Japanese Utility Model Unexamined Publication 
No. Sho-58-188613) is an optical cable which has a large number of optical fibers. In 
such a tape slot-type optical cable, the number of optical fibers reaches 1000 and the

10 packing density of coated optical fibers per unit area is about 0.8 optical fibers per mm2. 

Further, since a groove for accommodating a tape-type optical unit therein has an

opening portion, the tape slot-type optical cable is superior to other types of optical fiber 

cables because of the ease of removing the tape-type optical unit. Particularly, in an 
optical cable required to be waterproof, the waterproof property can be simply provided

15 by using water-absorbing press-winding tape, as state in "Characteristic of Simple 

Waterproof Optical Fiber" (1988 Autumn Meeting of the Institute of Electronics, 
Information and Communication Engineers of Japan, B-376).

In Addition to tape slot-type cable, there is available tape tube-type optical cable. 
Tape tube-type cable is a high-fiber-count optical cable, for example, that of AT & T

20 Corporation in the United States (International Wire & Cable Symposium Proceedings 
1982, p.396) which ha an optical-fiber packing density of about 1.3 coated optical fibers 
per mm2. The tape tube-type optical cable is thus one of the multifiber optical cables 

having superior high-fiber density capacity.
However, since the tape tube-type optical units are accommodated in a tube as

25 shown in FIG. 8, the tape tube-type optical cable is not convenient for removing the tape- 
type optical units. There is another problem with tape tube-type optical cable, in that it is 
necessary to seal a gel-like waterproofing admixture into the tube in order to make the 
cable waterproof and therefore the utility of the optical cable is further lowered.

In the tape slot-type optical cable, the optical units are accommodated in the grooves
30 formed in an outer circumference of a slotted rod a shown in FIGS. 5 and 6. The tape- 

type optical units are detrimentally pressed against the respective groovy bottoms and are 
subjected to side pressure by the force which acts toward the center of the slotted rod.

Further, in a case of the tape slot-type optical cable having not less than 500 or not 
less than 1000 coated optical fibers, the volume of the central portion of the slotted rod is

35 not utilized, thus lowering the density efficiency of the cable. As an improvement in the 
density efficiency, such a multi-layer structure as shown in FIG. 7 may be considered. In 
such structure, howe^·’ , the difficulty of removing the tape-type optical units in a central 
layer is substantial.
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SUMMARY OF THE INVENTION

It is an object of the present invention to provide an optical cable in which the above 
problems are solved. In particular, objects of the present invention are to provide an ’
optical cable in which tape-type optical units receive little side pressure in their respective

5 grooves; in which the difficulty of removing the optical units is lowered; and in which the 

density efficiency is high even for many coated optical fibers. h
According to the present invention, the optical cable uses multifiber optical units, ‘

each of the multifiber optical units has a lamination body of a tape-type optical unit
. ' ./

accommodated in a groove formed in a rod-like member. The tape-type optical unit is 
10 composed of a plurality of optical fibers arranged in one row and coated collectively. The r

distance between the center of the rod-like member and a bottom portion of the groove is ,

at least equal to one half of the height of the lamination body.
The multifiber optical units may be twisted in one direction or twisted so as to be f

reversed alternately in opposite directions. In the optical cable, strength members may be fc
15 provided on an outside portion of each of the multifiber optical units. I

In the optical cable according to the present invention, since the groove is formed in |

the circular rod-like member so as to reach the central portion as shown in FIG. 3, the ?

density efficiency of optical fibers in the multifiber high-density optical cable having not. ;
less than 500 or not less than 1000 coated optical units improved, and the diameter of the

20 cable can be made smaller than that of the tape slot-type optical cable.
Further, unlike the tape slot-type optical cable, the tape-type optical unit is arranged 

substantially at the center of the multifiber optical unit so that the tape-type optical unit is 
hardly pressed against the groove bottom in the normal state. Although the tape-type 1
optical unit may be occasionally pressed against the groove bottom, temporary bending of J

I25 the optical fibers due to side pressure can be substantially reduced even when the optical 
unit is under pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-section of the optical cable according to one embodiment of the 
present invention;

30 FIG. 2 is a cross-section of the optical cable according to another embodiment of the 
present invention;

FIG. 3 is a cross-section of an embodiment of the multifiber optical unit to be used 
in the optical cable according to the present invention;

FIG. 4 is a cross-section of another embodiment of the multifiber optical unit to be \
35 used in the optical cable according to the present invention;

FIG. 5 is a cross-section of an example of a conventional tape slot-type optical 
cable; ,

FIG. 6 is a cross-section of another example of a conventional tape slot-type optical '

iC:\WINWORD|211357.doc:wls
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FIG. 7 is a cross-section of an example of a conventional multi-layer structure tape 
slot-type optical cable;

FIG. 8 is a cross-section of an example of a conventional tape tube-type optical

cable.

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the optical cable shown in FIG. 1 as an embodiment of the present invention,

multifiber optical units 1 were layer-twisted in one direction around a central body 4. 
Additional multifiber optical units 1 were layer-twisted in one direction on the outside of 

the first-mentioned twisted multifiber units 1, and then a sheath was applied thereto.

10 In the optical cable shown in FIG. 2 as another embodiment of the present 
invention, a multifiber optical unit was arranged in the center of the optical cable. A 
sheath 3 was applied to the outside of the multifiber optical unit, and two members were 
arranged in the sheath 3 so as to be on opposite sides of the optical unit.

In each of the multifiber optical units shown in FIGS. 3 and 4, a circular rod-like
15 member 2 is made of high-density polyethylene and has a twisted rectangular groove.

The material to be used for the circular rod-like member 2 may be plastic such as 
polypropylene or the like which has advantageous extrusion molding properties or may be 
a metal such as aluminum which has advantageous workability properties.

In order to improve the accommodation density of optical fibers, each coated optical

20 fiber to be used has a small outer diameter of about 200pm.

In the tape-type optical unit 1, 16 coated optical fibers are aligned adjacent and
parallel to each other so as to be in a tape-like arrangement, and 14 tape-like 
arrangements are laminated on top of each other into a laminated body, and the laminated 
body is inserted into the rectangular groove of the circular rod-like member 2. After

25 being inserted into the groove, the tape-type optical unit 1 is held in the groove, by means 

of press-winding tape 7.
The relationship between the depth of the groove and the height of the lamination 

body is selected so that the center of the laminated tape-type optical unit is substantially 
aligned with the center of the circular rod-like member so that the tape-type optical unit is

30 not subjected to side pressure. The groove is formed ir> the circular rod-like member so 
as to reach at least the central portion as shown in FIG. 3. Further, the distance between 
the center of the rod-like member and a bottom portion of said groove may be made to be 
equal to or larger than one half of the height of the laminated body.

Ordinarily, the press-winding tape 7 may be plastic tape. Particularly, in the case
35 where there is no waterproof property requirement, plastic may be directly extruded in a 

pipe-like form so as to cover the tape-type optical unit. In the case where waterproof 
cable is necessary, each coated optical fiber may be made to have waterproof properties, 
or a material having water-absorbing property may be used for the press-winding tape.

The substantially rectangular shape of the optical fiber accommodating portion
40 formed in the circular rod-like member results in suppressing the disorder of the
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arrangement of the tape-type optical units and also improves the waterproof property of 
the cable because no excess space is purposely provided. Further, in the case where the 

waterproof property becomes a problem, water-absorbing press-winding tape may be used 
at the opening portion to thereby be useful in providing a waterproof barrier while also

5 preventing the connection workability from being impaired.

The residual strain of the optical fibers after being assembled into a cable was
selected to be not higher than 0.02% taking into consideration the long-time reliability of 

the optical fibers. Also, each step in the cable manufacturing process, the tension of each 
of the members such as the circular rod-like member, the tape-type optical unit, the

10 multifiber optical unit, and the tension force body, etc., were selectively adjusted.

As an example, the embodiment of the optical cable as shown in FIG. I becomes a
super-multifiber high-density optical cable having an outer diameter of 47.2mm. The 
cable contains 4032 coated optical fibers, thus having an optical fiber packing density of 
about 2.3 coated optical fibers per mm2.

15 In this cable, good performance characteristics were confirmed because no increase 
of losses were recognized within the measurement error when the fiber optics were tested 
at each step of the manufacturing process with a communication-type wavelength of

l.3lpm.
As described above, the optical cable according to the present invention is superior

20 for two reasons. First, the present invention has a multifiber high-density property, and 
secondly, optical fiber units are readily accessible and removable, thus increasing 
maintenance, repair and connection efficiency. Also, in the optical cable of the present 
invention, the influence of side pressure on the optical fibers is reduced thus increasing 
the reliability of the fiber optics.

25 Accordingly, it is possible to use less expensive optical fibers which are more 
susceptible to power losses due to side pressure, so that a relatively inexpensive optical 
cabie can be provided. The optical cable is effectively used particularly for a multifiber 
optical cable such as a subscriber optical cable or the like.

While the present invention has been described above with respect to a few
30 preferred embodiments, it should of course, be understood that the present invention 

should not be limited only to these embodiments but various changes or modifications 
may be made without departing from the scope of the invention as defined by the 
appended claims.
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The claims defining the invention are as follows:
1. An optical cable having a plurality of multifiber optical 

units, each of said multifiber optical units comprising:
a rod-like member having a groove therein, said groove being formed 

so that a bottom thereof at least reaches a center of the rod-like 
member; and

a lamination body having a plurality of tape-type optical units 
each having a plurality of optical fibers arranged in one row, the 
1 ·. ation body being accommodated in the groove of the rod-like member·,

2. An optical cable according to claim 1, wherein a center of the 
laminated body is substantially concentric with the center of said
rod-1 ike member.

3. An optical cable according to claim 1, wherein said multifiber 
optical units are twisted in one direction or twisted in a condition so 
as to be reversed alternatively in opposite directions.

4. An optical cable according to claim 1, wherein at least one 
strength member is provided on an outside portion of each of said 
multifiber optical units.

5. An optical cable according to claim 1 wherein the distance 
between a center of the rod-like member and a bottom of said groove is at 
least equal to half of a height of the lamination body.

6. An optical cable according to claim 5, wherein a center of the 
laminated body is substantially concentric with the center of said 
rod-like member.

7. An optical cable according to claim 5, wherein said multifiber 
optical units are twisted in one direction or twisted in a condition so 
as to be reversed alternatively in opposite directions.

8. An optical cable according to claim 5, wherein at least one 
strength member is provided on an outside portion of each of said 
multifiber optical units.

j
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Sumitomo Electric Industries, Ltd.
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Patent Attorneys for the Applicant 
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ABSTRACT 
Optical Cable

Provided is an optical cable using multifiber optical units (1). 
Each of said multi fiber optical units (1) has a lamination body of a

5 tape-type optical unit accomodated in a groove formed in a rod-like 
member (2), The tape-type optical unit is constituted by a plurality of 
optical fibers arranged in one row and coated collectively. The 
improvement is that the distance between the center of the rod-like 
member (2) and a bottom portion of said groove is made to be equal to or

10 larger than a half of the height of the lamination body to thereby 
reduce side pressure exerted on the tape type optical units (1) at the 
groove bottom portion thereof.
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FIG. 3

HEIGHT OF LAMINATED 
TAPE TYPE OPTICAL UNIT

•1

DISTANCE BETWEEN
THE CENTER OF THE POD-LIKE 
MEMBER AND A BOTTOM 
PORTION OF THE EROVE x

lx>H/2)

FIG. F

HEIGHT OF LAMINATED 
TAPE TYPE OPTICAL- UNIT

DISTANCE BETWEEN 
THE CENTER OF THE ROD-LIKE 
MEMBER AND A BOTTOM 
PORTION OF THE GROVE x
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