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FIBER OPTIC CABLE FURCATION UNIT

Origin of the Invention

The invaention described herein was made in the

performance of official duties by an employse of the
Department of the Navy and may be manufactured, used, licesnsad

bv or for the Government for an overnmantal purpos=2 without
P T C

payment of any royalties thereon.

Fiald of the Invention

The present invention relates genesrally to optical fiber
connactors and morse specifically to £furcation units for

optical fiber cables.

Backaround of the Invention

In recant ysars, elsctro-optical eguipment has besgun to

raplace elactronic equipment for certain applications, such as
t2lacommunication and data communication n2tworks This trand

should continue becauss the elsctro-optical eguipment has

inhsrent advantages over pursly electronic equipment. Thesse
acdvantagss include a broadsr bandwidth for signal
transmission, grsatar storage capability Zfor data, and
innerent immunity to elactromagnetic interferencs. Given

these advantages of electro-optical egquipment, fiber optic

cables have become increasingly important because they
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transmit information and signals between the various pieces of

electro-optical equipment.

The appearance of these cables resemble electrical

cables, but fiber optic cables are smaller in size and lighter

in weight. Fiber optic cables comprise optical fibers and
other cable elements which are protected from ths external

environment by an external jacketing. These cables may be of
a traditional dssign with the fibers surroundsd by strength
membars and protactive elements in the cable cors or of a more
non-traditional, loosely-bundled type with the fibers
contained loosely within tubes or ducts in a cable core.

Whether traditional or loos=zly-bundled, all types of

optical fiber cables may contain groups of optical fibers

with no individual protactive jacketing or strength members.

Thess fibers are typically 250 micrometers or 500 micrometers

in diameter. At the ends of the fiber optic czbles, ths small
unprotactad fibers must be removad from th2 outer protactiva
cable structurs and inssrted into fiber optic connection
davices (connactors or splices). Du= to thz small siz= of ths

fibsrs and the lack of protactive coverings over the

individual fibers, connactorization and splicing is difficult.

-

Spacial protective eguipmant must be usa2d to organize the

§

loose fibers and to protect ths completad connections. In
order to make the installation of fiber cables rzliable and

efficient, a furcation unit is needed which a2llows individual
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optical fibers to be easily handled, connactorized, and
spliced. Further. in order to prevent degradation of the

prepared fibers, the furcation unit must protect the fiber

ends from moisturs, dust, and other contaminants.

u

Summaryv of the Invention

Accordingly, it is an object of the pressnt invention to

provide a device to mechanically protect optical fibers

exposed at a fiber optic cable termination point.

10 . Another object of the invention is to provide a device to

szzl the end of the fiber optic cable against moisture, dirt
and insects.

Angther object of the invention is to provide connector
installer with a cable end that is compatibls with typical

s

inglse fiber optical connectors and splices.
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A further object of the prssent invention is to provide

a w=2ans for organizing singl
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iber stands within a multi-

z2r optical cabl=a.

A still furthsr objsct o
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29 provide a simple to use furcation unit allowing for

fficient installation by field technicians.

In accordance with the foregoing and additional ol
a ssaled fiber optic cable furcation unit is providsad. The
furcation unit comprisss an outer heat shrink tubing

containing a concentrically-located protectis

1

2 tube which, in
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turn, contains a spacer/fiber guide and sealant material.

PATENT

The

furcation unit allows the ssaled connection of a single cable

containing multiple fibers with multiple cables containing

individual fibers. The furcation unit

ix

th
Y

t

ct

uc2  singla fiber cables suitable

for

seals the end of the
=r optic cable and guides the fibers into protectivs locss
handling and

furcation unit includes th=

przpared ends of ths multiple cables and thz single cables

containing multiple £fibers. The

singla

fibar cables ars

securely attach2d within the furcation unit using adhesive to

prevent accidental removal of any members of the single fiber

cable from the furcation unit Jduring connectorization or

splicing operations.

invantion will be more fully undsrstood from the following

[

vrcation unit; and

to the

G. 1 is a cross-sectional view of the fibar

appended drawings

FIG. 2 is an expandad cross-ssctional view of the

of the fiber optic cable furcation unit containing the

tn2 locse tubz single fibsr optical

cables.
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Detziled Description of the Invention

Referring now to FIG. 1, fiber optical cablzs furcation-

uniz 10 for furcating fiber optic cables is shown. The

furcation unit 10 comprises an adhesive coated heat shrink

[92]

tucing 11, enclosing a protective tubz 13 and a sealant
matsrial 15. The furcation unit 10 further compfises a
plurality of looss tube single fiber optical cables 21 and a
spacar/fiber guids 31. The furcation unit 10 fits onto the
end of a fiber optic cable 41 allowing the optical fibers 42

10 to

|($

2ss through the spacer/fiber guide 31 and protective tube
13 into the loose tube single fiber optical cables 21. The
adrasive coatad heat shrink tubing 11 securely holds the
furcatién unit 10 onto the optical fiber cable 41 and firmly
holds the protective tube 13 and the multiple loose tube
13 single fiber optical cables 21 in position. In the preferred
embodiment; the heat shrink.tubing is a polyolafin tubs and
thz protsctiva tubs is a polysthylens plastic tubse. Tha

B

~~=3tion unit 10, whan constructed in thi
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exz-raemaly ruggad and can withstand bending, dro
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20 1czis and other rigors. The ssalant material 15 fills any
voids in the end of the fiber optic cable 41, and further

N

£i21s any voids betwesn ths fiber optic cable 41 and thsa

t

¥

protactive tube 13. A variety of sealant materials may be
us2d including silicone sealants or other similar materizl.

Tra sealant material 15 also fills a short length within the
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interior of the protective tube 13, thereby completing the
sealing of the furcation unit 10 to the fiber optic cable 41.
Thz spacer/fiber guids 31 loosely fits within the protective

tubz 13 and may be held in place by the sealant material 15.

Dessnding on the typs of fiber optic cable, the spacer/fiber

Q
F
£

=2 31 may not be required.

Referring now to FIG. 2, the looss tubs single fiber

cablas each compriss an inner tube 23, strength msmbsrs 2

Ul

’

and zn outer protective jacketing 27. The loose tubes can be
farricated using nylon tubes and the strength members may k=

fabricated using an arimid fiber material. In the preferred

embodiment, Kevlar™ fiber is used for the strength membsrs.

can =asily bz passad through a length of the tube and so that
ths inner tuba 23 can be inserted into the rear of common
firzer optié connectors and splices. The strsngth members 25
us2d within the loose tubs single fiber cables 21 to allow
prcosr termination of the optical Iiber 42 into fiber optic
commzctors and splices which ars designed to attzch to a
inzla fibesr cable strength member. The strzngth members 25
prozrude from the interior end of the loosz tube single fibsr
czni=z 21 and are fold=d back along ths exterior of ths loose
tubs single fiber cables and are capturad in ths adhssive

matrix 43, (in this case a two-part epoxy adhssive). Capturad

’_l
3
[

this manner, the loose tubz single fiber cable 21 cannot be
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accidentally pulled out of the furcation unit 10 during the

optical fiber 42 termination process. The inner tubes 23 also

protrude from the interior end of the loose tube single fiber

cables 21. Thus, the optical fibsr 42 is never in contact
5 with any adhesive mat=rial used in the adhesives matrix 43. 1In

addition, ths adhesive matrix 43 seals the =2nd of the

furcation unit 10 whsre the loose tube single fiber optical

cables 21 ar=s containesd, keeping moisture, dirt, and insects

out of the intesrior of the furcation unit 10.

10 . In some cases the innsr tubes 23 may be extended through

ths sealant material 15 into the fiber optic cable 41 (as

shown in FIG. 1). This approach is advantagsous becauss it

allows the optical fiber 42 to pass completaly through ths

furcation unit 10 without coming in contact with eithesr ths

[
n
n
(l)

lant matbrwal 15 or the "material used in the adhssive

Th2 unigu= fsaturss o

-h

this invention includes a furcation

unit which protects thz fibers within a multi-fiber optical
czpls from damage, s=zals to ths end of ths multi-fiber optical
20 cable, capturas the strength members within ths individual

locse tubs singls fiber cables within the furcation unit and
provides a single fiber connactor and splice compa tible single

fibar cabls structure. The advantages of this invention
includs ths low cost of the components usad to construct the

25 furcation unit, the ruggedness of the furcation unit and the
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tensile strength of the furcation unit.
Although the invention has been described relative to a
spa2cific embodiment thereof, there are numerous variations and

modifications that will be readily apparent to those skilled

in the art in the 1light of the above teachings. It is

therzfore to bs understood that
the invention may be practicsd other than as

spzcifically dascribed.
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ABSTRACT

A low cost rugged sealed fiber optic cable furcation unit
is providasd. Ths2 fugcation unit has an outer hesat shrink tubs
which enclosas a protective tube. Within the protective tube,
a szacer/fiber guide is locatsd along with a s=zalant material.

When installed znd sealed, the sesaled furcation unit includss

10 fibsr ends and cables. The furcation unit allows loosz2 tube

H

ibzr optic cablas or tubs ducts within Air Blown Fiber (ARF)
cables to be furcated into multiple singlzs fibsr cables. Tha
furcation unit is compatible with both 250 micrometer and 500
micrometer coatad optical fibers. The furcation unit is also
comsatible with common single fiber optical connectors and

splices.
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