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[57] ABSTRACT 
An optical ?ber connector assembly and method for 
splicing a broken ?ber optic cable is described which 
includes ?rst and second elements joinable in a mated 
condition along respective ?rst and second mating sur 
faces; ?rst and second grooves in the mating surfaces 
extending essentially the lengths of the surfaces and 
de?ning a channel of preselected size through the as 
sembly in the mated condition for receiving the cable 
sheath within the assembly in the mated condition; a 
cavity in one of the mating surfaces for receiving the 
abutting optical ?ber ends; an adhesive for holding the 
optical ?ber ends in abutting relationship; an ambient 
temperature curing material sealing the mating surfaces 
from moisture and foreign substances and ?xing the 
abutting optical ?ber ends within the assembly; and a 
plurality of screws for assembling the elements. 

12 Claims, 1 Drawing Sheet 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in- ' 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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FIELD SPLICE ASSEMBLY FOR TACTICAL FIBER 
OPTIC CABLE 

RIGHTS OF THE GOVERNMENT 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
for all governmental purposes without the payment of 
any royalty. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to connectors 
for optical ?bers, and more particularly to a splice as 
sembly for a broken optical ?ber cable. 

Optical ?bers have found substantial use as optical 
data links in communications systems. Accompanying 
this use have arisen in the maintenance and repair of 
?ber optic systems reguirements for devices and meth 
ods for rapid, ef?cient and effective splicing of optical 
?bers. Consequently, development of ?ber optic splices 
characterized by low optical transmission losses has 
received substantial attention in the telecommunications 
industry. Two basic methods for making optical ?ber 
splices have been developed, viz. fusion splicing and 
mechanical splicing. Fusion splicing involves the exact 
positioning and melting together of two abutting ?ber 
ends, usually by an electric arc. In fusion splicing of 
optical ?bers within current technology, precise posi 
tioning apparatus and relatively large and bulky equip 
ment are required to make splices having low transmis 
sion losses of the order of 0.05 dB or less. Mechanical 
splices, in which the ?bers are joined (butted) together 
but are not melted or fused together, are generally eas 
ier to make but usually have optical transmission losses 
higher than that of fusion splices. In making a mechani 
cal splice, strain relief for the abutting ?bers must be 
provided to keep the relatively fragile glass ?bers from 
being broken by further handling. An enclosure for the 
splice is usually included in the connecting assembly for 
retaining the sheathing of the cable in order to accom 
modate loads which may be placed on the cable. 

Tactical ?ber optic cable is designed for rugged phys 
ical environments. such as vehicle roll-overs and tem 
perature extremes, to which normal telecommunica 
tions grade ?ber optic cable is not exposed. If a tactical 
?ber optic cable is damaged in a military environment, 
it must be spliced quickly and effectively. Ideally, such 
a splice has low optical transmissionv loss, is easy to 
make, and does not require special tools or extensive 
operator training. 

Current practice for ?eld repair of two-?ber tactical 
?ber optical cable includes use of a splice kit comprising 
a splicing machine and various hand tools required for 
construction of the splice, all carried within a 
17X 18x15 inch container and weighing about 25 
pounds. The splice assembly made using the kit includes 
a 1.25X 1X 10 inch housing and strain relief for the 
splice requires fastening the synthetic ?ber strength 
members within crimped sleeves. The kit is cumber 
some and expensive and requires special tools, precision 
use and specialized training of operators. 
The present invention provides assembly and method 

for splicing a broken ?ber optic cable under severe ?eld 
service conditions without expensive, complicated or 
heavy tools or equipment. Splicing optical ?bers ac 
cording to the invention is performed by cutting away 
portions of the cable to expose the broken ends of the 
optical ?bers, cleaving the ?ber ends and adhesively 
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2 
?xing the ends in abutting relationship within elasto 
meric, tubular splice assemblies, and ?xing the splice 
assemblies within plastic or epoxy material in a two-part 
protective housing. The splice may be made by a mini 
mally trained operator in 15 minutes or less, and is usu 
ally characterized by a transmission loss of 0.5 dB or 
less. 

It is therefore a principal object of the invention to 
provide a connector structure for splicing a broken 
optical ?ber. 

It is a further object of the invention to provide a 
rugged, inexpensive and easily assembled splice for ?eld 
repair of a ?ber optic cable. 

It is yet another object of the invention to provide a 
simple and effective method for rapid repair of ?ber 
optic cables. 
These and other objects of the invention will become 

apparent as the detailed description of representative 
embodiments proceeds. 

SUMMARY OF THE INVENTION 

In accordance with the foregoing principles and ob 
jects of the invention, an optical ?ber connector assem 
bly and method for splicing a broken ?ber optic cable is 
described which includes ?rst and second elements 
joinable in a mated condition along respective ?rst and 
second mating surfaces; ?rst and second grooves in the 
mating surfaces extending essentially the lengths of the 
surfaces and de?ning a channel of preselected size 
through the assembly in the mated condition for receiv 
ing the cable sheath within the assembly in the mated 
condition; a cavity in one of the mating surfaces for 
receiving the abutting optical ?ber ends; an adhesive for 
holding the optical ?ber ends in abutting relationship; 
an ambient temperature curing material sealing the mat 
ing surfaces from moisture and foreign substances and 
?xing the abutting optical ?ber ends within the assem 
bly; and a plurality of screws for assembling the ele 
ments. 

DESCRIPTION OF THE DRAWINGS 

The invention will be clearly understood from the 
following detailed description of representative em 
bodiments thereof read in conjunction with the accom 
panying drawings wherein: 
FIG. 1 is an exploded isometric view of a splice as 

sembly housing structure of the invention; and 
FIG. 2 is a plan view of a ?ber optic cable splice 

assembly structure of the invention. 

DETAILED DESCRIPTION 

Referring now to FIG. 1, shown therein is an ex 
ploded isometric view of a ?eld splice housing assembly 
10 structure of the invention. In the preferred con?gu 
ration depicted in FIG. 1, assembly 10 comprises a pair 
of substantially rectangularly shaped portions 11,12 
presenting respective confronting and mating surfaces 
13,14. Surfaces 13,14 have de?ned therein respective 
longitudinal grooves 15,16 extending lengthwise of the 
respective portions 11,12. Grooves 15,16 are con?gured 
to register with each other in the assembled condition to 
de?ne a channel for receiving and holding the ?ber 
optic cable sheath as described below. Grooves 15,16 
therefore preferably include a plurality of annular or 
longitudinal striations 17,18 providing gripping surfaces 
for the cable sheath. Portions 11,12 may be constructed 
of any suitable material and by any suitable process as 
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would occur to one skilled in the appropriate art, the 
same not being limiting of this invention. Accordingly, 
aluminum, plastic, epoxy, ?ber glass, nylon, or other 
structural material may be selected, and portions 11,12 
may be cast, injection molded or otherwise formed 
depending on the material selected. Weight restrictions 
on assembly 10 may dictate selection of a lightweight 
material. One representative fabrication method for 
portions 11,12 comprises selecting a piece of stock of 
the selected material having size corresponding to the 
desired overall length and cross section of the com 
pleted assembly 10 structure. The overall size of assem 
bly 10 may be selected over a wide range, and may be 
small to facilitate winding of a spliced cable on a reel. 
The piece of stock is drilled lengthwise to a bore size 
corresponding to the intended channel diameter for 
accommodating the cable to be spliced. The resulting 
drilled hole is tapped or otherwise scored to provide 
striations 17,18, and the piece of stock is then cut length 
wise along the axis of the drilled hole to provide por 
tions 11,12. In an assembly 10 built in demonstration of 
the invention a piece of one-inch square aluminum bar 
stock about seven inches long was drilled lengthwise to 
about 0.219 inch diameter (about 0.1 inch smaller than 
the diameter of the cable sheath to be clamped), and cut 
to provide the representative con?guration for portions 
11,12 shown in FIG. 1. Portions 11,12 are illustrated in 
FIG. 1 as each having a rectangular cross section, but 
may be fabricated from stock in other shapes (e.g., 
round stock), of any preselected length consistent with 
space availability for the cable splice. 
A plurality of holes 21 are drilled through portion 12 

in registration with a corresponding plurality of tapped 
holes 22 in portion 11 for receiving screws 23 (eight in 
the demonstration unit) for assembly of portions 11,12. 
Screws 23 may be held captive in portion 11 for conve 
nience and to avoid loss of one or more of them. Con 
fronting shoulders 25,26 may be machined in portions 
11,12 substantially as shown to provide a groove to 
receive excess sealing material in the assembly of the 
portions 11,12 described below. Drilling and tapping of 
holes 21,22 may be performed in the piece of stock prior 
to the lengthwise cut just mentioned to ensure precision 
alignability of portions 11,12. Further, grooves of ap 
propriate size may be machined on corresponding op 
posite sides of the piece of stock which following the 
lengthwise cut, de?ne shoulders 25,26. Use of nylon 
screws 23 with plastic, epoxy or nylon structural mate 
rial for portions 11,12 provides an all-dielectric assem 
bly housing having no metallic components. 
A cavity 29 of appropriate preselected size is ma 

chined or otherwise formed into one of portions 11,12, 
substantially as shown in FIG. 1, to receive the optical 
?ber ends to be spliced. In the demonstraton unit, cavity 
29 was about three inches long by 0.75 inch wide by 
0.30 inch deep. Cavity 29 may be tapered at ramps 30 to 
facilitate placement of ?ber ends therein as described 
below and to eliminate sharp edges which might other 
wise cut into a spliced ?ber in the assembly. 

Referring now additionally to FIG. 2, shown therein 
is a plan view of a ?ber splice assembly according to the 
invention with (top) portion 12 removed. The damaged 
portion of a ?ber optic cable 33 is cut away and dis» 
carded, which results in cable ends 34,35 to be spliced. 
The sheathing of each end 34,35 is stripped back a pre 
selected length (about two inches), and the synthetic 
?ber strands and other tensile strength members are cut 
away to expose the plurality of optical ?bers 37 within 
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4. 
cable 33. Any plurality of ?bers 37 (about 0.0087 to 
0.035 inch diameter) may be included in cable 33, and 
the two ?bers shown in FIG. 2 are only representative 
of that plurality. The buffering (plasticlike) compound 
layer 39 on each ?ber is stripped off, leaving about 0.75 
inch of buffering layer 39 between respective ?bers 37 
and the sheathing of cable ends 34,35. Fibers 37 are 
cleaved with a carbide tipped cleaving pen or other 
sharp blade a preselected length (about $ inch) from the 
buffering. Various appropriate lengths for stripping 
sheathing from cable 33 and buffering layer 39 from 
?bers 37 and for cleaving ?bers 37 in assembling the 
splice may be indicated on a gauge scribed on the un 
derside of portion 11 as a convenient guide to an opera 
tor performing a splice, as this may vary according to 
the exact type of splicing method chosen. Correspond 
ing ?ber 37 ends are then joined in abutting relationship 
within an elastomeric sheath 41 of inner diameter corre 
sponding to that of ?bers 37 and about one inch long, 
and an appropriate epoxy or other adhesive is applied to 
?bers 37 at the ends of the elastomeric sheath to hold 
the ?ber ends in abutting relationship. Other readily 
available splicing techniques may be used in place of the 
elastomeric sheath, such as bent rod, V-groove or ro 
tary termini splices, providing the splice used may be 
contained with cavity 29. Cable 33 with corresponding 
?ber 37 ends joined as just described is then inserted 
into portion 11 with the spliced fiber 37 joints lying 
within cavity 29. 
A gasket forming or similar ambient (or room tem 

perature) curing sealing material 43 is poured into or 
otherwise liberally applied to cavity 29 and the mating 
surfaces around cable 33 lying in groove 15 to ?x the 
spliced ?ber 37 joints in place. Material 43 may com 
prise any suitable substantially room temperature curing 
plastic, epoxy or elastomeric material such as silicone 
rubber sealant, RTV or automotive gasket compound, 
as would occur to the skilled artisan guided by these 
teachings. Material 43, when set, substantially ?lls cav 
ity 29 and serves both to hold the ?ber 37 ends in abut 
ting relationship and to seal the splice against intrusion 
by water. Portion 12 is then mated to portion 11 and 
screws 23 tightened ?rmly to form assembly 10. Excess 
gasket material 43 is removed and, if desired, the entire 
assembly 10 is wrapped with electrical or other suitable 
tape for additional protection. 

Tests conducted on the demonstration unit described 
above to determine losses incurred by the compressive 
force of the splice assembly on the cable showed an 
average compressive loss of about 0.03 dB, Strain relief 
tests on the splice assembly to determine the force re 
quired to pull the cable ends from the assembly indi 
cated that the assembly will stand a minimum of 200 
pounds. 
The invention therefore provides a novel splice as 

sembly and method for connecting broken optical ? 
bers. Expensive special tools to perform a splice are not 
required, since only normal hand tools, such as a hex 
wrench, sharp blade and/ or screwdriver, pliers or small 
wrench may be used. The clamping action of the assem 
bly provides strain relief for the spliced cable. The as 
sembly is inexpensive and splicing operation of the in 
vention may be performed by operators without spe 
cialized training. ' 

It is understood that certain modi?cations to the in 
vention may be made as might occur to one with skill in 
the ?eld of the invention within the scope of the ap 
pended clairns. All embodiments contemplated hereun~ 
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der which accomplish the objects of the invention have 
therefore not been shown in complete detail. Other 
embodiments may be developed without departing 
from the spirit of the invention or from the scope of the 
appended claims. 

I claim: 
1. An assembly for splicing abutting ends of an optical 

?ber of a ?ber optic cable having a sheath enclosing at 
least one said optical ?ber comprising: 

(a) ?rst and second elements having respective ?rst 
and second mating surfaces, said ?rst and second 
elements being joinable in a mated condition along 
said ?rst and second mating surfaces; 

(b) means de?ning ?rst and second grooves in respec 
tive said ?rst and second mating surfaces, said ?rst 
and second grooves extending lengthwise of said 
?rst and second mating surfaces and disposed on 
respective said ?rst and second elements in con 
?gurating relationship to each other in said mated 
condition whereby a channel is de?ned through 
said assembly in said mated condition, said ?rst and 
second grooves having preselected size corre 
sponding to the size of said sheath of said cable for 
holding said sheath within said assembly in said 
mated condition; 

(c) means de?ning a cavity in one of said mating 
surfaces for receiving the abutting ends of said 
optical ?ber; 

(d) adhesive means for holding said abutting ends of 
said optical ?ber in abutting relationship; 

(e) a plurality of striations on the surfaces de?ning 
said grooves for gripping said sheath of said cable; 
and 

(f) means for joining said ?rst and second mating 
elements in said mated condition. 

2. The assembly of claim 1 further comprising ambi 
ent temperature curing material within said cavity for 
holding said abutting ends of said optical ?ber within 
said assembly. 

3. The assembly of claim 2 wherein said ambient 
temperature curing material is selected from the group 
consisting of silicone rubber sealant, RTV, and gasket 
compound. 

4. The assembly of claim 1 wherein said ?rst and 
second mating elements comprise a material selected 
from the group consisting of aluminum, plastic, epoxy, 
?ber glass, and nylon. 

5. The assembly of claim 1 wherein said means for 
joining said first and second mating elements in said 
mated condition comprises a plurality of screws. 

6. The assembly of claim 1 wherein said adhesive 
means includes an elastomeric sheath for receiving said 
abutting ends of said optical ?ber and an adhesive at 
each end of said elastomeric sheath for holding said 
abutting ends in abutting relationship. 
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7. A method for splicing abutting ends of an optical 

?ber of a ?ber optic cable having a sheath enclosing at 
least one said optical ?ber comprising: 

(a) providing an assembly including: 
(i) ?rst and second elements having respective ?rst 
and second mating surfaces, said ?rst and second 
elements being joinable in a mated condition 
along said ?rst and second mating surfaces; 

(ii) means de?ning ?rst and second grooves in re 
spective said ?rst and second mating surfaces, 
said ?rst and second grooves extending length 
wise of said ?rst and second mating surfaces and 
disposed on respective said first and second ele 
ments in confronting relationship to each other 
in said mated condition whereby a channel is 
de?ned through said assembly in said mated 
condition, said ?rst and second grooves having 
preselected size corresponding to the size of said 
sheath of said cable and further including a plu 
rality of striations on the surfaces de?ning said 
grooves for holding said sheath within said as 
sembly in said mated condition; and 

(iii) means defining a cavity in one of said mating 
surfaces for receiving the abutting ends of said 
optical ?ber; 

(b) adhesively joining said abutting ends of said opti 
cal ?ber in abutting relationship; 

(c) inserting the adhesively joined said abutting ends 
of said optical ?ber into said cavity with the sheath 
of corresponding ends of said cable lying within 
the groove of said one of said ?rst and second 

. mating surfaces; 
(d) joining said ?rst and second mating elements in 

said mated condition with said cable generally 
between said elements. 

8. The method of claim 7 further comprising the step 
of filling said cavity with ambient temperature curing 
material for holding said abutting ends of said optical 
?ber within said assembly. 

9. The method of claim 7 wherein said ?rst and sec 
ond mating elements comprise a material selected from 
the group consisting of aluminum, plastic, epoxy, ?ber 
glass, and nylon. 

10. The method of claim 7 wherein said step of join 
ing said ?rst and second mating elements in said mated 
condition with said cable generally between said ele 
ments is performed utilizing a plurality of screws. 

11. The method of claim 8 wherein said ambient tem 
perature curing material is selected from the group 
consisting of silicone rubber sealant, RTV, and gasket 
compound. 

12. The method of claim 7 wherein said step of adhe 
sively joining said abutting ends of said optical ?ber in 
abutting relationship is performed utilizing an elasto 
meric sheath for receiving said abutting ends of said 
optical ?ber and an adhesive at each end of said elasto 
meric sheath for holding said abutting ends in abutting 
relationship. 
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