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FOREWORD

1. This Departrment of Defense Standard Practice is approved for use by the Naval
Sea Systens Command, Departnent of the Navy, and is available for use by all Departnents
and Agenci es of the Department of Defense.

2. Beneficial coments (recommendati ons, additions, deletions) and any pertinent
data which rmay be of use in inproving this docurment shoul d be addressed to: Depart nent
of the Navy, Naval Sea Systenms Command, ATTN SEA 05Q 1333 Isaac Hull Avenue Sout heast,
Stop 5160, Washington Navy Yard, DC 20376-5160 by using the self-addressed
St andar di zati on Docunent | nprovenent Proposal (DD Form 1426) appearing at the end of
this docunent or by letter.

3. This standard practice provides detailed informati on and gui dance to personnel
concerned with the installation of fiber optic cable topol ogies (fiber optic cabling and
associ ated conponents) on Naval surface ships and subrmarines. The methods specified
herein are not identifiable to any specific ship class or type, but are intended to
standardize and minimze variations in installation nethods to enhance the conpatibility
of the installations on all Naval ships.

4., In order to provide flexibility in the use and update of the installation
net hods, this standard practice is issued in eight parts; the basic standard practice
and seven nunbered parts as foll ows:

Part 1 Cabl es

Part 2 Equi prrent

Part 3 Cabl e Penetrations

Part 4 Cabl enays

Part 5 Connectors and | nterconnections

Part 6 Tests

Part 7 Pierside Connectivity Cabl e Assenblies and | nterconnecti on Hardware
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1. SCCPE

1.1 Purpose. This standard provides detail ed methods for fiber optic cable
sel ection, handling, marking, and repair.

1.1.1 Applicability. These criteria apply to installations on specific ships
when i nvoked by the governing ship specification or other contractual docunent. They
are intended prinarily for new construction; however, they are al so applicable for
conversion or alteration of existing ships. The rapidly changing state of the art in
fiber optic technology makes it essential that some degree of flexibility be
exercised in enforcing this document. Were there is a conflict between this
docunent and the ship specification or contract, the ship specification or contract
shal | take precedence. Were ship design is such that the nethods herein cannot be
i npl enent ed, users shall submt new methods or modifications of existing methods for
approval prior to inplenentation to: Departnent of the Navy, Naval Surface Warfare
Center, Dahlgren Dvision, ATTN Code B35, 17320 Dahl gren Road, Dahl gren, VA 22448-
5100.
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2. APPLI CABLE DOCUMENTS

2.1 Ceneral. The docunents listed in this section are specified in sections
3, 4 and 5 of this standard. This section does not include docunents cited in other
sections of this standards or recomrended for additional information or as exanpl es.
Wiile every effort has been made to ensure the conpl eteness of this list, docunent
users are cautioned that they nust neet all specified requirenents docurments cited in
sections 3, 4 and 5 of this standard, whether or not they are |isted.

2.2 (Covernnent docunents.

2.2.1 Specifications, standards and handbooks. The follow ng specifications,
standards, and handbooks forma part of this document to the extent specified herein.
Unl ess ot herwi se specified, the issues of these documents are those listed in the
i ssue of the Department of Defense Index of Specifications and Standards (DCDI SS) and
suppl enent thereto, cited in the solicitation (see 6.2).

FEDERAL SPEQ FI CATI ONS
A A- 59731 - Fttings, Tube, Bl own ptical Fiber.

DEPARTMENT CF DEFENSE SPEC FI CATI ONS

M L- A- 2877 - AumnumA | oy Tape.

M L-1- 3064 - Insulation, Hectrical, Plastic-Sealer.

M L- PRF- 24623 - Splice, Fiber ptic Cable, Ceneral Specification for
(Metric).

M L- G 28876 - Connectors, Fiber Qotic, Grcular, Plug and

Receptacle Style, Miltiple Renovable Termni,
General Specification for.

M L- PRF- 49291 - Fiber, ptical, (Metric) General Specification for.

ML-1-81765/1 - Insul ating Conponents, Ml ded, Hectrical, Heat
Shrinkabl e, Polyolefin, osslinked, Sem-rigid and
Fl exi bl e.

M L- G 83522 - Connectors, Fiber Optic, Fixed Single Termnus,
CGeneral Specification for.

M L- PRF- 85045 - Cables, Fiber otic,(Metric) General Specification
for.

DEPARTMENT CF DEFENSE STANDARDS

M L-STD 2042-2 - Fiber ptic Cable Topol ogy Installation, Standard
Met hods for Naval Ships (Equi pnent)(Part 2 of 6
Parts).

M L-STD-2042-3 - Fiber ptic Cabl e Topol ogy Installation, Standard
Met hods for Naval Ships (Cable Penetrations)(Part 3
of 6 Parts).

M L- STD-2042-4 - Fiber ptic Cabl e Topol ogy Installation, Standard
Met hods for Naval Ships (Cabl enays) (Part 4 of 6
Parts).
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M L-STD-2042-5 - Fiber Optic Cabl e Topol ogy Installation, Standard
Met hods for Naval Ships (Connectors and
I nt erconnections)(Part 5 of 6 Parts).

M L-STD-2042-6 - Fiber Optic Cabl e Topol ogy Installation, Standard
Met hods for Naval Ships (Tests)(Part 6 of 6 Parts).

(Unl ess ot herwi se indicated, copies of the above specifications, standards, and
handbooks are avail able fromthe Standardi zati on Docunents O der Desk, 700 Robbins
Ave, Building 4D, Philadel phia, PA, 19111-5094.)

2.3 Non-Governnent publications. The follow ng documents forma part of this
docurment to the extent specified herein. Unless otherw se specified, the issues of
t he docurent s whi ch are DoD adopted are those listed in the issue of the DCDISS cited
inthe solicitation. Unless otherw se specified, the issues of docunents not |isted
inthe DCDI SS are the issues of the docunents cited in the solicitation (see 6.2).

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANS| Z7136. 2 - Safe Use of ptical F ber Communi cation Systens
Wilizing Laser D ode and LED Sources

(Application for copies should be addressed to the Anerican National Standards
Institute, 1430 Broadway, New York, NY 10018-3308.)

ELECTRON CS | NDUSTRY ASSCOCI ATI OV TELEGOMMUN CATI ONS | NDUSTRY ASSQOO ATl CN
El A/ Tl A- 440 - Fiber Qoptic Term nol ogy.

(Application for copies should be addressed to d obal Engi neering Docurents,
1990 M Street NW Suite 400, Washi ngton, DC 20036.)

SQd ETY CF AUTCMOTI VE ENG NEERS ( SAE)

SAE AVB- DTL-23053/15 - Insulation Sleeving, Hectrical, Heat
Shrinkabl e, Pol yol efin, Heavy-Vall, Coated,
Fl exible, Quter Wall O osslinked.

(Application for copies should be addressed to Soci ety of Autonotive Engi neers,
400 Commonweal th Drive, Warrendal e, PA 15096- 0001)

2.4 Oder of precedence. In the event of a conflict between the text of this
docurent and the references cited herein, the text of this document takes precedence.
Nothing in this docunent, however, supersedes applicable |aws and regul ati ons unl ess
a specific exenption has been obt ai ned.




M L- STD- 2042- 1B( SH)

3. DEFINTIONS

3.1 Ceneral fiber optics terns. Definitions for general fiber optics terns
used in this standard practice are in accordance with El ATl A-440. Definitions and
acronynms for other terns as they are used in this standard practice are given in the
fol | owi ng par agr aphs.

3.2 Acronyns. The follow ng acronyns are used in this standard practi ce:

BOF Bl own ptical Fiber

FOOP Fiber Ootic Cable P ant

FOCT Fiber ptic Cabl e Topol ogy

FO CB Fiber otic Interconnecti on Box
TRB Tube Routing Box

3.3 Alocated and not used fiber. A fiber that is designated for use for a
particular system but is not being used to transnit information. Al ocated and not
used fibers include fibers allocated as systemspare fibers, systemgrowh fibers,
and systemredundant fi bers.

3.4 Alocated and used fiber. A fiber that is designated and required for
use for a particular system and is being used to transnit information. Allocated
and used fibers include fibers used for nornal channels, fibers for alternate
channel s, and fibers for non-redundant channels.

3.5 Aternate channel. The allocated and used active backup |ink for a nornal
channel .

3.6 Authorized approval. Witten approval fromthe cogni zant Gover nnent
activity.

3.7 BCOF bundle. A group of optical fibers within a special jacket that
allows the entire bundle to be blown into a BCF tube.

3.8 BCF fiber. An optical fiber with a special coating that allows the fiber
to be bl own into a BOF tube.

3.9 BCOF tube. A tube within a BCGF cabl e through which optical fibers or
optical fiber bundles are bl own.

3.10 BCF tube coupler. A device used to join two BCOF tubes together.

3.11 BCF tube routing box (TRB). An enclosure for hol ding BOF cabl es (trunk
and | ocal), BCF tubes (trunk and local), and tube couplers to interconnect BCF tubes.

3.12 Cable repair. Restoration/repair of only the outernost cable jacket.
3.13 Cable splicing.

3.13.1 onventional cable splicing. Repair of a damaged conventional optical
fiber cable by reconnecting severed fibers and providing an environnental encl osure
at the spliced region.

3.13.2 BCF cable splicing. The joining of two BCF cabl e ends by connecting
the tube ends toget her using tube couplers and providing an environmental enclosure
at the spliced region.

3.14 End user equi prent. Any cabinet, case, panel, or device that contains
conponents that are either the origin or destination of an optical signal.

3.15 Fiber optic cable plant (FOCP). A subset of the FOCT that excl udes
| ocal cables and their associ ated conponents. A conventional FOCP includes FQ CBs,
trunk cables and their associated connectors and splices. A BOF FOCP consists of

4
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FAQ CBs, TRBs, tube couplers, BCF trunk cables, BCOF fibers, BCF bundl es, tube
furcation units and associ ated connectors and spli ces.

3.16 Fiber optic cable topology (FOCT). An integrated optical fiber
distribution systemthat provides the optical interconnection betwen end user
equi prent s. A conventional FOCT includes the conventional FOCP conponents and
out | et boxes, conventional |ocal cables and their associated connectors and splices.
A BOF FOCT incl udes the BOF FOCOP conponents, BCOF cable furcations, |ocal conventional
cabl es, local BOF cables, and associated connectors and splices.

3.17 Fiber optic interconnection box (FO@). An enclosure for holding
optical fiber cable (BOF and conventional ), BCF tubes, tube furcation units, and
optical fiber connectors, splices and adapters.

3.18 FOP Gowh fiber. An unallocated fiber intended for |ater use by fiber
optic systens installed after initial ship construction.

3.19 Installing activity. Aninstalling activity is any nilitary or
comrerci al organi zation involved with the installation of FOCTs aboard Naval ships.

3.20 Local cable.

3.20.1 Local conventional cable. A conventional optical fiber cable that
runs between an end user equi pnent and an FQ CB (or outlet box), or between an FQ CB
and an outl et box.

3.20.2 Local BCOF cable. A BCF cable that runs between end user equi pnent and
a TRB, or between a TRB and an outl et box.

3.21 Mninumbend dianeter. The dianeter at which a conventional optical
fiber cable, OFCC (see 3.26), |oose tube furcation unit, or BOF bundl e (see 3.7) can
be bent without degradi ng optical performance, or the diameter at which a BOF cabl e
or BOF tube (see 3.10) can be bent without kinking a BOF tube. The short-term bend
di ameter applies during handling and installing; the | ong-termbend di aneter applies
to the conpleted installation.

3.22 Non-redundant channel (NRC). Any allocated and used active |ink that
has no systemrequired backup |ink.

3.23 Nornmal channel. An allocated and used active |ink betwen system
equi prent that has a designated active backup |ink.

3.24 ptical fiber cable. A cable that contains optical fibers.

3.24.1 BCF cable. A cable that contains one or nmore BCOF tubes through which
optical fibers or optical fiber bundles are bl own.

3.24.2 onventional optical fiber cable. An optical fiber cable in which the
optical fiber is an integral part of the cable and is installed during the cable
manuf acturing process.

3.25 ptical fiber cable conponent (OFQC). A buffered fiber augmented with a
concentric |ayer of strength menbers and an overal | jacket.

3.26 Qutlet box. A snall ternination box used to break out a | ocal cable
froman FOCB or TRB to one or nore end user equi pments within a conpartnent or area.

3.27 Spare fiber. A fiber reserved for use as a nai ntenance spare in the
event of danage to an allocated fiber within the FOCT.

3.27.1 FQOCP spare fiber. An unallocated spare fiber for use by any system
usi ng the FOCP.
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3.27.2 Systemspare fiber. A spare fiber that is allocated and not used and
that is reserved for use by a specific system

3.28 Systemgrowth fiber. An allocated and not used fiber identified as a
growth requirement for a specific system

3.29 Systemredundant fiber. An allocated and not used fiber identified by
the user systemas a required alternately routed fi ber.

3.30 Systemspecific cable. An optical fiber cable that connects end user
equi pnents and does not interface with a FOCP (see 3. 16).

3.31 Trunk. A set of trunk cables that run along the sane cabl enays between
two FOCP boxes (TRBs, FQA CBs).

3.32 Trunk cable. An optical fiber cable that runs between two FQ CBs.
Typically, trunk cables are run in the main cabl enays and have higher fiber counts
per cable than | ocal cables.

3.32.1 onventional trunk cable. A conventional optical fiber cable that
runs between two FQ CBs.

3.32.2 BCF trunk cable. A single BOF cable connected between two FOOP TRBs
or between a FOCP TRB and a FOOP FO B. A BCF trunk cable contains multiple BOF trunk
t ubes.

3.33 Tube furcation unit. An assenbly attached to the end of a BOF tube in a
BCF cabl e used to separate the fibers and provide a cable structure to facilitate the
termnation of the optical fibers fromthat BOF tube.

3.34 Wallocated fiber. Afiber that is not designated for use for any
system but is required as part of the FOCT configuration. Unallocated fibers include
FQCP spare fibers and FOCP growt h fi bers.

3.35 Unused fiber. A fiber that is not designated for use for any system and
not required as part of the FOCT configuration. Unused fibers occur within the fiber
optic cable topol ogy when the required systens fibers are | ess than the nunber of
fibers available within a standard cabl e size.
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4. GENERAL REQU REMENTS

4.1 Cables. Fiber optic cables for Naval shipboard application shall be in
accordance with M L- PRF- 85045

4.1.1 Cable selection. Cables selected shall be those referenced in ship
speci fications, ship installation drawi ngs, contract draw ngs, or other approved
drawi ngs as specified in the contract or by the cogni zant Governnent activity.
Substitute cables shall not be used wi thout authorized approval (see 3.6). In those
i nstances where the installing activity (see 3.19) is responsible for determining the
correct type and size cable for a specific application, the fiber optic cables shall
be selected in accordance with M L-PRF-85045. Fibers shall be in accordance with
M L- PRF- 49291, either type SM(single node) or type MM (rmultinode) as required by the
system

4.1.2 Spare optical fibers. The nunber of spare optical fibers shall be in
accordance with the ship specification and systemdraw ngs. Spare fibers are
provided in both trunk cables and | ocal cables that penetrate bul kheads or decks (see
3.20 and 3. 32).

4.1.3 Cable storage and handl i ng.

4,.1.3.1 Cable storage. Cables shall be stored in a dry place protected from
the weather and linted to a tenperature range of not |ess than -40 degrees Cel sius
(°C [-40 degrees Fahrenheit (°F)] nor greater than +70°C (+158°F). It is recommended
that cables be linted to a maxi numtenperature +30°C (+86°F). A cabl e that has been
in storage for less than one year may be installed if a visual inspection of the
cabl e shows no mechani cal damage that would inpair the watertight integrity of the
cable's outer sheath or the integrity of the interior conponents. A conventiona
optical fiber cable that has been in storage for one year or |longer may be installed
if it passes the visual inspection (see Method 6A1 in Part 6 of this standard
practice), and if the optical attenuation (see Method 6Bl in Part 6 of this standard
practice) is less than the value specified. A BCF cable that has been in storage for
one year or longer may be installed if it passes the visual inspection (see Method
6Al in Part 6 of this standard practice), and if a ball bearing with a mni numouter
dianeter of 4.5 nmwill pass through each BOF tube within the cable. Cables shall be
stored on reels with nininumdianeters of 24 tines the cable outside dianeter, or
coiled so that the bend dianeter shall be not |ess than 24 times the cabl e outside
dianeter. BCF cables shall not be stored where they may be exposed to direct
sunlight, or on reels placed on their sides. Bare ends of stored cables shall be
seal ed agai nst noi sture using heat shrink end caps as specified herein (see 5.1).
Term nat ed cabl es shall be seal ed agai nst noi sture using connector dust covers (for
mul tiple termnus connectors), plastic caps or heat shrink end caps as specified
herein (see 5.1).

4.1.3.2 Cable handling. During handling, the conventional optical fiber cable
and the BCF cabl e shall be protected from crushing, kinks, tw sts, and bends that
violate the mnimumshort termbend diameter of the cable (see 3.21). The mni mum
short-termbend di aneter of conventional optical fiber cable is eight tines the cable
outside dianmeter. The nininumshort-termbend dianeters of BOF cable are 0.13 m (5
in) for single tube BOF cable, 0.46 m(18 in) for seven-tube BCOF cable and 1.0 m (39
in) for nineteen-tube BOF cable. It is recommended that cables not be handl ed in
anbi ent tenperatures at or bel ow 36°F (2°C) (see Part 4 of this standard practice).

4.1.4 Cables entering interconnection boxes or other equipnent. Cables shall
enter interconnecti on boxes or other equi pnent in accordance with the nethods in Part
2 of this standard practice.

4.1.5 Cable penetrations. The passing of cabl es through decks and bul kheads
shall be in accordance with the nethods in Part 3 of this standard practice

4.1.6 Cable installation and protection. Cables shall be installed in the
cabl enays and protected in accordance with Part 4 of this standard practice

7
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4.1.7 Cable connections. Cable connections to equipnent external to the fiber
optic cable topol ogy, such as end user equiprent (see 3.14), shall be made with
mul tiple termnus heavy duty connectors in accordance with ML-GC 28876, single
termnus |ight duty connectors in accordance with ML-G 83522, or Navy approved
commercial light duty connectors as specified in the systemdrawi ngs. Connectors
shal | be assenbled as specified in Part 5 of this standard practice. Light duty
connectors used for external equi pment connections shall be housed within that
equi prent.  Light duty connectors used for cable interconnections internal to the
fiber optic cable topology shall be housed within interconnection boxes, as specified
in Part 2 of this standard practice.

4.1.7.1 Ternination of fibers. There are four categories of fibers:

a. Al ocated and used (see 3.4).

b. Al ocated and not used (see 3.3).
C. Unal | ocat ed (see 3.34).

d. Unused (see 3.35).

The quantity of the first three categories shall be as specified in the ship
specification and on the system draw ngs.

4.1.7.1.1 Alocated and used fibers. The allocated and used trunk and | oca
cable fibers shall be termnated in accordance with the fiber optic cable plant and
syst em draw ngs.

4.1.7.1.2 Alocated and not used fibers. The allocated and not used shall be
termnated in accordance with the systemor fiber optic cable plant draw ngs.

4.1.7.1.3 Unallocated fibers. Trunk and local cables that penetrate decks and
bul kheads shall contain spare (unallocated) fibers. Spare fibers shall be terninated
in accordance with the systemor fiber optic cable plant drawings. Gowh fibers
shall not be term nated unless the cable termnation is a heavy duty nulti-termnus
connector or the ternination is specified in the fiber optic cable plant or system
dr awi ngs.

4.1.7.1.4 WUnused fibers. The unused fibers shall not be termnated unless
ot herwi se specified in the fiber optic cable plant or system draw ngs.

4.1.8 Cable testing. Cables shall undergo testing before, during, and after
installation in accordance with Part 6 of this standard practice.

4.1.9 Cable and fiber marking. Al cables shall be nmarked i n accordance with
the ship specification and system drawi ngs and as specified herein. Cable
identification tags external to the equi pment shall be |ocated as specified in Part 4
of this standard practice. Cable tags shall be of a size suitable to accormodate the
requi red nmarking but shall have a mnimumw dth of 13 mnm(1/2 in). Tags and strips
for marking cables shall be of soft alumnumtape having a natural finish in
accordance with ML-A2877. Capital letters shall be used on cabl e tags; height of
all letters shall be not less than 5 nm (3/16 in), and letters and nunbers shall be
enbossed to at least 0.4 nm(1/64 in) above the surface.

4.1.9.1 Fiber identification markers. Permanent cabl e markers nmarked with the
fiber identification specified in the ship specification and systemdraw ngs shall be
used to identify GFCCs or single fiber cables at their termnation point within the
i nterconnection box. The identification narkers shall always be installed with the
left hand marking group next to the termnation point. The narker shall be
positioned so that it can be easily read wi thout disturbing other conponents within
the equi pment. The narker base col or shall be white.
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4.1.9.2 Heavy-duty connector designation tag. Cables that termnate in a
heavy-duty connector shall have a tag placed on the cabl e next to the connector
designating the jack to which the connector is to be attached.

4.1.10 Cable repair (see 3.12). Damage to the outernost jacket of
conventional optical fiber cable and BOF cabl e shall be repaired according to
procedures specified herein (see 5.2). Conventional optical fiber cable wth damage
ext endi ng beyond the cabl e outer jacket to the Kevlar strength nenbers or to the G-CC
outer jacket shall be replaced. BOF cables with damage extendi ng beyond the cable
outer jacket to the Kevlar strength nenbers or to the BOF tubes nay be cut to renove
t he danaged section and spliced according to the procedures specified herein (see
5.3).

4.1.11 BCF cable splicing. BCF cables may be installed into the shipin a
nmodul ar fashion and joined to formsingle continuous cabl es. BCOF cables to be joined
to forma single continuous cable shall be spliced according to the procedures
specified herein (see 5.3).

4.1.12 BCOF cable furcation. Miltiple-tube BOF cables may be furcated into
mul tiple BOF single tube cables. If a multiple-tube BOF cable is identified for
furcation to several BCOF single tube cables, the use of a tube routing box instead of
a BCF cabl e furcation should be considered. Miltiple-tube BO- cabl es shall be
furcated according to the procedures specified herein (see 5.4).

4.2 Safety precautions. The following safety precautions apply:

a. (bserve all witten safety precautions given in the methods of this
standard practice.

b. (bserve all warning signs on equi prent and naterials.

C. The classification of a laser is based on the ability of the optical beam

to cause damage to the eye. Under nornal operating conditions, an optical
fiber communication system (C-CS) is inherently an eye safe system but,
when an optical fiber connection is broken and optical view ng instruments
are used, it is possible that hazardous energy can enter the eye. For
this reason four service group hazard cl asses have been devised to

i ndi cate the degree of hazard and required hazard control measures. Refer
to ANSI Z7136.2 for a full technical definition. The follow ng |aser
safety precautions shall apply:

(1) Ensure personnel are famliar with the | aser degree of hazard and the
required control measures.

(2) Light generated by light emtting diodes (LED s) and | aser di odes nay
not be visible but may still be hazardous to the unprotected eye.
Never stare into the end of an optical fiber connected to an LED or
| aser diode and do not stare into broken, severed or disconnected
optical cabl es.

(3) Do not viewthe primary beamor a specul ar reflection froman COFCS
with an optical mcroscope, eye |oupe or other view ng instrunent.
The instrunent may create a hazard due to its light gathering
capability.

d. Saf ety gl asses shall be worn when handling bare fibers. A ways handl e
cable carefully to avoid personal injury. The ends of optical fibers nay
be extrenely sharp and can | acerate or penetrate the skin or cause
per manent eye danage if touched to the eye. |If the fiber penetrates the
skin, it most likely will break off, in which case the extraction of the
fiber should be performed by trai ned nedi cal personnel to prevent further
conpl i cati ons.
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Wash your hands after handling bare fibers.

Never look into the end of a BOF tube. Al ways wear approved safety
gl asses when handl i ng BOF tubes that nay be connected to a pressure
sour ce.

Do not eat or drink in the vicinity of bare optical fibers. Ingested
optical fibers may cause serious internal danage

10
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5. DETA LED REQU REMENTS

5.1 Cable end sealing. Unterninated cables that are not to be term nated
within 14 days (unl ess otherw se specified by the contract or supervisor of
shi pbui | ding) shall have their ends seal ed agai nst noi sture in accordance w th Method
1A1 of this standard practice. COFCCs broken out wthin equi pnent (such as in an
i nterconnection box) that are not to be ternmnated shall be grouped into bundl es, and
t he bundl e ends seal ed usi ng Method 1Al of this standard practice as a guide. Loose
tube furcation cables (froma BCF furcation unit) that are not to be terninated shall
be end seal ed in accordance with Method 1ELl of this standard practice. BCF tubes
that are not to be populated with BC- fiber or bundles shall be end sealed in
accordance with Method 2J1 of this standard practice.

5.2 Cable repair. Danage to outer jackets of conventional optical fiber cable
and BCF cabl e (see 4.1.10) shall be repaired using cable jacket repair sleeves or
tape, in accordance with Method 1Bl of this standard practice.

5.3 BCF cable splicing. BCF cables shall be spliced using Method 1CL of this
standard practice.

5.4 BCF cable furcation. Miltiple-tube BCGF cabl es shall be furcated using
Met hod 1D1 of this standard practice.

11
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6. NOTES

(This section contains information of a general or explanatory nature that nay be
hel pful, but is not nmandatory.)

6.1 Intended use. The nethods for cabl e end-sealing, cable repair, BCOF cable
splicing, and BCOF cable furcation depicted in this standard practice are intended

primarily for new construction; however, they are applicable for conversion or
alteration of existing ships.

6.2 Issue of DODISS. Wen this standard practice is used in acquisition, the
applicable issue of DODISS nmust be cited in the solicitation (see 2.2.1 and 2. 3).

6.3 Standard nethod designation. To sinplify the usage of this standard
practice, an al phanuneric designation systemwas devel oped to identify and | ocate a
gi ven met hod. The nethods were grouped together by function as foll ows:

Qoup A Cable end sealing
Qoup B: Cable jacket repair
Qoup C BCF cable splicing
Qoup D BOF cable furcation
Qoup E COFCC end seal ing

Then t he designation systemwas conpleted as fol |l ows:

1 B 1-2

\— A ternate procedure wthin nethod

Met hod nunber within group
Functional @ oup
M L- STD- 2042 Part Nunber

Thus, nethod 1B1-2 identifies the second alternate procedure within method 1 of
group Bin Part 1 (ML-STD2042-1) of M L-STD 2042.

6.4 Subject term(key word) |isting.

Conponent

Connecti ons

Mar ki ng

Penetrati ons

Repai r

Sel ecti on

St orage and handl i ng
Test i ng

6.5 GChanges fromprevious issue. Marginal notations are not used in this

revision to identify changes with respect to the previous issue, due to the extent of
t he changes.

Preparing activity:
NAVY — SH

(Proj ect SESS-0005)

12
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METHOD 1A1
CABLE END SEALI NG

1. SCCPE

1.1 Scope. This method describes a procedure for conventional fiber optic
cabl e and BOF cable end sealing during tenporary and | ong-term storage to prevent
water or other liquids fromentering into the cable or damaging the fibers. For
installed | oose tube furcation cable end sealing refer to Method 1EL.
2. REQU RED EQU PMVENT AND NMATER ALS.

2.1 The equiprment and naterials in table 1Al-1 shall be used to performthis
pr ocedur e.

TABLE 1A1-1. Equipnent and naterials.
Descri ption Quantity
Safety gl asses 1
Emery cloth (or fine file) As required
Rul er 1
Heat gun (Raychem 500B or equal) 1
Al cohol bottle wth al cohol /2- pr opanol 1
End cap (Raychem SSC series or equal) 1
W pes As required
Canned air As required

3. PROCEDURE

3.1 Safety Summary. The follow ng safety precautions shall be observed:

a. Safety glasses shall be worn at all times when handling bare fibers.

b. Do not touch the ends of the fiber as they may be razor sharp. Wash your
hands after handling bare fiber.

C. Chserve warni ngs and cautions on the equi prment and material s.

d. Wien visual ly inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED

e. Never look into the end of a BOF tube. Al ways wear approved safety
gl asses when handli ng BOF tubes that may be connected to a pressure
sour ce.

3.2 Procedure.

NOTE: End caps shall neet the requirements of ML-1-81765/1 and table 1Al1-
Il. The cap interior shall be coated with a heat-activated adhesi ve.

1A1-1 METHOD 1A1
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Step 1 - Abrade the conventional or BOF cable jacket circunferentially over
the length that will be in contact with the end cap using enery cloth
or afine file.

Step 2 - (dean the abraded area of the conventional cable or BOF cable with a
w pe danpened w th al cohol and bl ow dry as necessary.

Step 3 - Select an end cap in accordance with table 1A1-11

TABLE 1A1-11. End cap data and sizes for fiber optic cable.
Cabl e GO nm End cap di mensi ons mm (i n)
(in) nom nal
Cabl e type Length (nin) Expanded Recover ed
|.D (mn) | . D. (max)

A- Fi ber 8.1 (0.32) 30.2 (1.19) 10.0 (0.39) 4.0 (0.16)

8- Fi ber 11.1 (0. 44) 49.8 (1.96) 20.0 (0.79) 7.5 (0.30)

8- Fi ber 14.4 (0.57) 49.8 (1.96) 20.0 (0.79) 7.5 (0. 30)

(out boar d)
18- Fi ber 14. 3 (0. 56) 49.8 (1.96) 20.0 (0.79) 7.5 (0.30)
18- Fi ber 17.4 (0.69) 49.8 (1.96) 20.0 (0.79) 7.5 (0. 30)
(out boar d)
36- Fi ber 20.8 (0.82) 80.9 (3.19) 35.0 (1.38) 15.0 (0.59)
90- Fi ber 38.5 (1.52) 128.9 (5.08) 55.0 (2.17) 25.0 (0.98)
Si ngl e- Tube 11.1 (0. 44) 49.8 (1.96) 20.0 (0.79) 7.5 (0. 30)
7-Tube 29.0 (1.14) 80.9 (3.19) 35.0 (1.38) 15.0 (0.59)
or
31.5 (1.24)
19- Tube 50. 8 (2.00) 128.9 (5.08) 55.0 (2.17) 25.0 (0.98)
Step 4 - Side the end cap over the end of the conventional cable or BOF cabl e

to be sealed. Position the end cap to ensure a 25 mm (1 in) mninmm

overlap (see figure 1A1-1).

1A1-2
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Step 5 -

Step 6 -
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Mel t abl e

adhesi ve
overal | 25 ""‘”i”*>////ﬁ
Jacket

0 |

7

Expanded end cap

FIAQURE 1A1-1. |Installing expanded end cap on cable.

CAUTION Do not overheat the cable. Prolonged exposure of the
jacket to tenperatures above 160°C (320°F) nay danage the cable
jacket. D scontinue heating of the sleeve and all ow the cabl e jacket
to cool before reheating, if the cable jacket shows any signs of
bubbl i ng.

Hol d the heat gun approximately 100 nm (4 in) fromthe end cap and as
heat is applied, move the heat gun back and forth over the end cap.
Shrink the end cap fromclosed end to open end to avoid trapping air.
(NOTE  Mnimumrecovery tenperature is 121°C (250°F).

Wien the end cap has recovered enough to assune the configuration of
the cabl e and excess adhesi ve appears at the end of the cap,

di scontinue heating (see figure 1A1-2). (NOTE Additional heat will
not make end cap shrink nore tightly.)

Overal | Adhesi ve
j acket

Recovered end cap 4///

FI QURE 1A1-2. Conpl eted end seal .

1A1-3 METHOD 1A1
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METHCD 1B1
CABLE JACKET REPAIR

Scope. This method describes procedures for repairing the danaged outer

jacket of an inboard conventional cable or a BOF cable, with Kevlar strength nmenbers

i ntact.

2.  REQU RED EQU PMENT AND MATERI ALS.

2.1 The equiprment and naterials in the tables located in the applicable
sections of this nethod shall be used to performthese procedures.

3. PROCEDURES.

3.1 Safety summary. The follow ng safety precautions shall be observed:

a.

b.

Saf ety gl asses shall be worn when handling bare fibers.

Do not touch the ends of the fiber as they may be razor sharp. Wsh your
hands after handling bare fiber.

(bserve warni ngs and cautions on equi prrent and material s.

Wien visually inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED.

Never look into the end of a BOF tube. Al ways wear approved safety
gl asses when handl i ng BOF tubes that nay be connected to a pressure
sour ce.

3.2 Procedure |. Method 1B1-1. Waparound sl eeve with rail cl osure.

3.2.1 The equipnent and materials in table 1B1-1 shall be used to performthis

pr ocedur e.
TABLE 1B1-1. Equiprent and naterials.
Descri ption Quantity

Saf ety gl asses 1
Rul er 1
Hectricians knife 1
Enery cloth (or fine file) As required
Adhesi ve and seal ant tape (Raychem Thernofit S1030 or As required
equal )
Repai r sl eeve (Raychem CRSM x-1200 or equal) 1

1B1-1 METHOD 1B1
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TABLE 1B1-1. Equipnent and materials - continued.
Descri ption Quantity
Heat gun (Raychem 500B or equal ) 1
Al cohol bottle with al cohol / 2- pr opanol 1
W pes As required
Canned air (or conpressed air) As required

NOTE: The cabl e jacket repair sleeve nmaterial shall

SAE AMVB- DTL- 23053/ 15 and table 1B1-11.

nmeet the requirenents of

The material shall be coated

with a heat-activated adhesive and fabricated into a wap around
sleeve with a rail closure systemas shown on the figures bel ow

Step 1 - Select arepair sleeve in accordance with table 1B1-11.

TABLE 1B1-11. Repair sl eeve dinensions (w aparound).
Repai r sl eeve di nensi ons
mm (i n)
Cabl e Cable CD B
type nom nal di nensi on Rail to rail val |
mm (i n) mm (i n) Lengt h t hi ckness
(m ni num) Expanded Recover ed after
('m ni mun) (‘maxi mumn) shri nki ng
(+ - 10%
4-fi ber 8.1 (.32 76 (3.0) A+ 2B 45.7 (1.8) | 23.9 (.94) 2.0 (0.08)
8-fi ber 11.1 (. 44) 76 (3.0) A+ 2B 45.7 (1.8) | 23.9 (.94) 2.0 (0.08)
18-fiber | 17.4 (0.69) 76 (3.0) A+ 2B 79.8 48.5 2.0 (0.08)
(3.14) (1.91)
36-fi ber 20.8 (.82 76 (3.0) A+ 2B 79.8 48.5 2.0 (0.08)
(3.14) (1.91)
g 215.5 75.8 2.0 (0.08)
90-fiber | 38.5 (1.52) 76 (3.0) A+ 2B (8. 48) (2.98)
Si ngl e- 11.1 (. 44) 76 (3.0) A+ 2B 45.7 (1.8) | 23.9 (.94) 2.0 (0.08)
t ube
7-tube 29.0 (1.14) 76 (3.0) A+ 2B 215.5 75.8 2.0 (0.08)
or (8.48) (2.98)
31.5 (1.24)
19-tube | 50.8 (2.00) 76 (3.0) A+ 2B 215.5 75.8 2.0 (0.08)
(8.48) (2.98)

Step 2 - Trimoff the frayed, burned, or protruding jacket material with a
knife using care not to damage the Kevlar, CFCC jacket, or BCF tubes
(see figure 1B1-1). Square up the jacketing where required.

1B1-2
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Damaged area

Optical Fiber Cable Conponent
(4 pl aces) (typical)

Qut er jacket

FI QURE 1B1-1. Danaged cabl e.

Refer to figure 1B1-2 for a definition of A and B di nensi ons.

Step 3 - Abrade the jacket circunferentially to the di mensi on shown using enery

Step 4 -

Step 5 -

cloth or afine file (see table 1B1-11 and figure 1B1-2).

~— Abr ade j acket —

FIGQURE 1B1-2. Cabl e preparation.

O ean the abraded area with a w pe danpened with al cohol, and bl ow dry
with air.

Fill any large depressions or voids with tape, as required, to restore
the cabl e contour as foll ows:

WARNING  Application of too nuch heat will cause the adhesive to flow
and rmay cause burns if it cones in contact with the skin.

Qut off short strips of the adhesive tape and heat themslightly with
the heat gun to soften them Roll the tape with your fingers and
press it into the danaged area. Repeat the process until the danaged
area is filled, then, holding the heat gun approxinmately 100 nm (4 in)
away, apply just enough heat to the tape to formand contour the tape
to the cable (see figure 1Bl1-3).

1B1-3 METHOD 1B1
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Abr aded

FI GQURE 1B1-3. Tape contoured to cable.

Step 6 - Qut the cable jacket repair sleeve to the proper length (see table
1B1-11).

Step 7 - CAUTION Do not overheat the cable. The jacket should be just warmto
the touch. Prolonged exposure of the jacket to tenperatures above
160°C (320°F) may danage the cabl e jacket.

Hol d the heat gun approximately 100 nm (4 in) away fromthe cabl e and
apply heat to all parts of the cable jacket to which the repair sleeve

is to be applied.

Step 8 - Assenble the repair sleeve as shown (see figure 1Bl1-4). Leave
approximately 13 nm (0.5 in) overhang of channel on both sides of

sl eeve (see figure 1B1-5).

Cabl e jacket repair sleeve

Rai |

Met al
channel

(S “&&"‘

Soesy
OSSO
SIS
LI5S
'I"'«Q‘l\

<

Adhesi ve coating

FI GQJRE 1B1-4. |Installing sl eeve.

1B1-4 METHOD 1B1



M L- STD- 2042- 1B( SH)

13 mm Over hang

FI QURE 1B1-5. Assenbl ed sl eeve.

Step 9 - CAUTION Do not overheat the cable. Prol onged exposure of the jacket
to tenperatures above 160°C (320°F) may damage the cabl e jacket.
D scontinue heating of the sleeve and all ow the cable jacket to cool
before reheating if the cabl e jacket shows any signs of bubbling.

Center the sleeve over the damaged area and, hol ding the heat gun
approxi mately 100 mm (4 in) away, heat evenly fromthe center to the
ends around the entire sleeve until the sleeve changes col or
indicating a full recovery (see figure 1B1-6). Melted seal ant shoul d
be visible at the end of sleeve.

Sour ce

FI QURE 1B1-6. Shrinking sl eeve.

Step 10 - Wen the sl eeve has cool ed, the rail and netal channel nay be trimed
fromthe sleeve to provide greater flexibility to the cable (see
figure 1Bl1-7).

1B1-5 METHOD 1B1
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Seal ant
S~ Rai | and metal channel
\
»
/ /* ,/
N
- ..
Al

FIGQURE 1B1-7. Trinmming rails and netal channel .

3.3 Procedure 11. Method 1B1-2 tube sl eeve.
3.3.1 The equipnent and materials in table 1B1-111 shall be used to perform
thi s procedure.
TABLE 1B1-111. Equi pnent and naterials.
Description Quantity

Saf ety gl asses 1
Rul er 1
H ectricians knife 1
Enery cloth (or fine file) As required
Repai r sl eeve (Raychem SST-FR series or equal) 1
Adhesi ve and seal ant tape (Raychem Thernofit As required
S1030 or equal)
Heat gun (Raychem 500B or equal) 1
Al cohol bottle wth al cohol/2- propanol 1
W pes As required
Canned air (or conpressed air) As required

1B1-6 METHOD 1B1



NOTE:

Step 1 -

The cabl e repair sleeve naterial
AVS- DTL- 23053/ 15 and table 1B1-1V. The materi al

M L- STD- 2042- 1B( SH)

shall meet the requirenments of SAE

shall be coated with

a heat -activated adhesive and fabricated into a tube shape as shown on
the figures bel ow.

Select a repair sleeve in accordance with table 1Bl1-1V.

Step 2 - Trimoff the frayed, burned, or protruding jacket material with a

knife using care not to damage the Kevlar, CFCC j acket,
(see figure 1B1-8).

or BCF tube
Square up the jacketing where required.

Danaged area

Optical Fiber Cable Conponent
(4 pl aces) (typical)

CQut er jacket

FI GURE 1B1-8. Danaged cabl e.

TABLE 1B1-1V. Repair sl eeve di nmensions (tube).

Repai r sl eeve di nensions
Cable | Cable CD mm B mm (i n)
type in D mensi on
yp no(ni ga| mm I nsi de di aret er vl |
(i n) Lengt h t hi ckness
(mi ni nun) after
Expanded Recovered | shrinking
(m ni mun (‘maxi mun (+ - 10%
4- Fi ber 8.1 (0.32) 101 (4.0) A+ 2B 19.1 5.6 2.4
(0.75) (0.22) (0.10)
8-Fiber | 11.1 (0.44) | 101 (4.0) A+ 2B 19.1 5.6 2.4
(0.75) (0.22) (0.10)
18- Fi ber 17.4 (0.69 101 (4.0) A+ 2B 27.9 9.5 3.0
(1.10) (0.38) (0.12)
36- Fiber | 20.8 (0.82) 101 (4.0) A+ 2B 27.9 9.5 3.0
(1.10) (0.38) (0.12)
90-Fi ber | 38.5 (1.52) 101 (4.0) A+ 2B 50. 7 19.1 3.9
(2.00) (0.75) (.16)
1B1-7 METHOD 1B1
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TABLE 1B1-1V. Repair sl eeve di nensions (tube) continued.

Repai r sl eeve di nensi ons

Cable CD mm B mm (i n)
Cabl e (in) D mensi on ) .
type nomi nal mm I nsi de di arret er Val |
(in) Lengt h t hi ]E:kness
(m ni nun) Expanded | Recovered art er
e ) shri nki ng
(i ni mum) (maxi mum | (4. 100
Single- | 11.1 (0. 44) 101 (4.0) A+ 2B 19.1 5.6 2.4
Tube (0.75) (0.22) (0.10)
7-Tube | 29.0 (1.14) 101 (4.0) A+ 2B 38.1 12.7 3.6
(1.50) (0.50) (0.14)
7-Tube | 31.5 (1.24) 101 (4.0) A+ 2B 38.1 12.7 3.6
(1.50) (0. 50) (0.14)
19- Tube | 50.8 (2.00) 101 (4.0) A+ 2B 68. 6 22.9 3.9
(2.70) (.90) (.16)
NOTE: Refer to figure 1B1-9 for a definition of A and B di mensi ons.

Step 3 - Abrade the jacket circunferentially to the di mensi on shown using enery

cloth or afine file (see table 1B1-1V and figure 1B1-9).

~— Abr ade j acket —

FI GURE 1B1-9. Cabl e preparation.

Step 4 - dean the abraded area with al cohol and blow dry with air.

Step 5 - Fill any large depressions or voids with tape, as required, to restore

the cabl e contour as foll ows:

WARNING Application of too much heat will cause the adhesive to flow
and nay cause burns if it comes in contact with the skin.

CQut off short strips of the adhesive tape and heat themslightly with
the heat gun to soften them Roll the tape with your fingers and

press it into the damaged area. Repeat the process until the danaged
area is filled, then, holding the heat gun approxi mately 100 mm (4 in)

1B1-8 METHOD 1B1
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away, apply just enough heat to the tape to formand contour to the
cable (see figure 1B1-10).

K
GRS
50755
5544

FI GQURE 1B1-10. Tape contoured to cabl e.

Step 6 - Qut the cable jacket repair sleeve to the proper |length (see table
1B1-1V.)

Step 7 - CAUTION Do not overheat the cable. Prolonged exposure of the jacket
to tenperatures above 160°C (320°F) nmay damage the cabl e jacket.
D scontinue heating of the sleeve and allow the cable jacket to cool
before reheating if the cabl e jacket shows any signs of bubbling.

Center the repair sleeve over the danaged area. Hold the heat gun
approxi mately 100 mm (4 in) away and heat the center by applyi ng heat
evenly around the sleeve until it shrinks over cable (see figure 1B1-
11). Working towards one end, shrink the sleeve to the cable until
sealant is flowing at end of the sleeve. Repeat the procedure on the
other half of the sleeve (see figure 1B1-12).

source

FI GQURE 1B1-11. Shrinking the sl eeve.
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FI GQURE 1B1-12. Conpleted repair.

Step 8 - Renove heat and allow the sleeve to cool.

3.4 Procedure Ill. Mthod 1Bl1-3 rubber tape.

3.4.1 The equipnment and materials in table 1B1-V shall be used to performthis
pr ocedur e.

TABLE 1B1-V. Equipnent and naterial s.

Descri ption Quantity

Saf ety gl asses 1

Rul er 1

H ectricians knife 1
Enery cloth (or fine file) As required
Adhesi ve and seal ant tape (Raychem Thernofit As required
S1030 or equal)

Heat gun (Raychem 500B or equal) 1

Fi bergl ass tape (1 in.) As required
E ectrical coating (3M Scotch Kote or equal) As required
Al cohol bottle wth al cohol/2- propanol 1

W pes As required
Canned air (or conpressed air) As required

Step 1 - Trimoff any frayed, burned, or protruding jacket material with a
knife using care not to damage the Kevlar, CFCC jacket, or BCF tubes
(see figure 1B1-13). Square up the jacketing where required.
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Damaged area

Optical Fiber Cable Conponent
(4 pl aces) (typical)

Quter jacket /

FI GURE 1B1-13. Danaged cabl e.
Step 2 - Abrade the jacket circunferentially approximately 80 nm (3 in) on
i

either side of the damaged area using emery cloth or a fine file (see
figure 1Bl1-14).

Abr ade j acket —

LR
&y

v
5

NN,
QI
INANN,
RS

LR

.

2
o
-
-

FI QURE 1B1-14. Cabl e preparation.

Step 3 - dean the abraded area with al cohol and blow dry with air.

Step 4 - Fill any large depressions or voids with adhesive tape as required to
restore the cable contour as follows:

WARNING  Application of too nuch heat will cause the adhesive to flow
and nay cause burns if it comes in contact with the skin.

Qut off short strips of adhesive tape and heat themslightly with the
heat gun to soften them Roll the tape with your fingers and press
theminto the damaged area. Repeat process until the damaged area is
filled, then, holding the heat gun approximately 100 mm (4 in) away,
apply just enough heat to the tape to formand contour to the cable
(see figure 1B1-15).
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Abr aded

FI QURE 1B1-15. Tape contoured to the cable.

Step 5 - Cover the entire abraded area with one layer of half |apped adhesive
and sealant tape, pulling the tape to approxi mately one-half its
ori gi nal thickness.

Step 6 - Cover the adhesive and seal ant tape with one | ayer of half | apped
fibergl ass tape.

Step 7 - CAUTION Do not over heat the cable. Prolonged exposure of the
jacket to tenperatures above 160°C (320°F) nmay damage the cabl e jacket.
Di scontinue heating of the tape and all ow the cable jacket to cool
before reheating if the cabl e jacket shows any signs of bubbling.

Hol di ng the heat gun approxinmately 100 mm (4 in) away fromthe cable,
heat the entire area covered by the tape for approximately 3.5 mnutes
with the heat gun to blend the adhesive and seal ant into the

fibergl ass tape.

Step 8 - Apply a coat of electrical coating to the entire area and let it set a
m ni mum of 10 nm nut es.

3.5 Procedure 1V. Method 1B1-4. Waparound sl eeve w th adhesi ve cl osure.

3.5.1 The equipnent and materials in table 1B1-M shall be used to perform
thi s procedure.

TABLE 1B1-M . Equipnent and naterials.

Descri ption Quantity

Safety gl asses 1

Rul er 1
Hectricians knife 1
Enery cloth (or fine file) As required
Adhesi ve and seal ant tape (Raychem Thernofit As required
S1030 or equal)

Repai r sl eeve (Raychem SFR series or equal) 1
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TABLE 1B1-M . Egquipnent and materials - continued.
Descri ption Quantity
Repai r sl eeve (Raychem SFR series or equal) 1
Heat gun (Raychem 500B or equal ) 1
Al cohol bottle with al cohol/2- propanol 1
W pes As required
Canned air (or conpressed air) As required

NOTE:

The cabl e repair sleeve material
AVB- DTL- 23053/ 15 and table 1B1-M | .

shal |

The nmateri al

shal |

nmeet the requirements of SAE
be coated with

a heat-activated adhesive and fabricated into a wap with a self
adhesi ve cl osure system as described bel ow.

Step 1 - Select arepair sleeve in accordance with table 1B1-M 1.

TABLE 1B1-M|I. Repair sl eeve dinensions (w aparound).
Repai r sl eeve di mensions
Cabl e Cabl e D B mm (i n)
type mm (in D nensi on
yp nom'( nal) mm I nsi de di anet er vl |
(in) Lengt h t hi ckness
m ni mu after
( m Expanded Recover ed shri nki ng
(m ni num) (axi mum) (+ - 10%
36-Fi ber | 20.8 (.82) 76 (3.0) A+ 2B 31.8 12.7 (.50) 2.0 (0.08)
(1.25)
90- Fi ber 38.5 76 (3.0) A+ 2B 52.1 20.8 (82) 2.0 (0.08)
(1.52) (2.05)
7-tube 29.0 76 (3.0) A+ 2B 31.8 12.7 (.50) 2.0 (0.08)
(1.14) (1.25)
7-tube 31.5 76 (3.0) A+ 2B 43.2 17.3 (. 68) 2.0 (0.08)
(1.24) (1.70)
19-t ube 50. 8 76 (3.0) A+ 2B 116. 84 46.7 (1.84) 2.0 (0.08)
(2.00) (4.60)
NOTE: Refer to figure 1B1-17 for a definition of A and B di mensi ons.
NOTE: Repair sleeves are not currently available for the conventional 4-
fiber, 8-fiber cable, 18 fiber, and singl e-tube BCF cabl e sizes.
Step 2 - Trimoff any frayed, burned, or protruding jacket material with a

kni fe using care not to damage the Kevlar, C-CC j acket,
(see figure 1B1-16).

1B1- 13

or BCF tubes
Square up the jacketing where required.
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Damaged area

Optical Fiber Cable Conponent
(4 pl aces) (typical)

Qut er jacket

FI QURE 1B1-16. Danaged cabl e.

Step 3 - Abrade the jacket circunferentially to the di mensi on shown using enery
cloth or afine file (see figure 1B1-17).

~— Abr ade j acket —=

FI QURE 1B1-17. Cabl e preparation.

Step 4 - dean the abraded area with al cohol and blow dry with air.

Step 5 - Fill any large depressions or voids with adhesive tape as required to
restore the cable contour as follows:

WARNING Application of too much heat will cause the adhesive to flow
and rmay cause burns if it cones in contact with the skin.

CQut off short strips of adhesive tape and heat themslightly with the
heat gun to soften them Roll the tape with your fingers and press
theminto the damaged area. Repeat process until the damaged area is
filled, then, holding the heat gun approxinately 100 mm (4 in) away,
apply just enough heat to the tape to formand contour to the cabl e
(see figure 1B1-18).
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Step 7

Step 8

Step 9

M L- STD- 2042- 1B( SH)

Abr aded

FI GURE 1B1-18. Tape contoured to cabl e.

Qut the cable jacket repair sleeve to the proper length (see table
1B1-M1.)

CAUTION Do not overheat the cable. The jacket should be just warmto
the touch. Prolonged exposure of the jacket to tenperatures above
160°C (320°F) may damage the cabl e jacket.

Hol d the heat gun approximately 100 nm (4 in) away fromthe cabl e and
apply heat to all parts of the cable jacket to which the repair sleeve
is to be applied.

Renove the protective rel ease tape fromboth flaps of the sleeve to
expose the surfaces of the contact adhesive.

Pl ace the sl eeve around the cable so that the seal ant side of the
sleeve is next to the cable, align the sl eeve side edges, and press
the contact surfaces together along the full length of the sleeve (see
figure 1Bl1-19).

Cont act surfaces pressed together

FI GQURE 1B1-19. Assenbl ed sl eeve.

Step 10 - CAUTION Do not over heat the cable. Prolonged exposure of the

jacket to tenperatures above 160°C (320°F) may damage the cabl e jacket.
Di scontinue heating of the tape and all ow the cabl e jacket to cool
before reheating if the cabl e jacket shows any signs of bubbling.

Center the repair sleeve over the danaged area. Hold the heat gun
approxi mately 100 mm (4 in) away and heat the center by applyi ng heat
evenly around the sleeve until it shrinks over cable (see figure 1B1-
20). Working towards one end, shrink the sleeve to the cable unti

1B1- 15 METHOD 1B1



M L- STD- 2042- 1B( SH)

sealant is flowing at end of the sleeve. Repeat the procedure on the

other half of the sleeve (see figure 1B1-21).

source

FI GQJRE 1B1-20. Shrinking the sl eeve.

Seal ant

FIQURE 1B1-21. Conpleted repair.

Step 11 - Renove heat and all ow the sleeve to cool .

1B1- 16
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METHCD 1C1
BCF CABLE SPLI A NG

1. SCCPE

1.1 Scope. This method describes procedures for splicing together two nulti-
tube BOF cable ends. This method is only applicable for the splicing of nulti-tube
BCOF cables. This procedure should not be used to splice a danaged nulti-tube cable
if any of the tubes contain operational fibers.
2. REQU RED EQU PMENT AND NATERI ALS.

2.1 The equiprent and naterials in the tables located in the applicable
sections of this method shall be used to performthese procedures.

3. PROCEDURE

3.1 Safety summary. The follow ng safety procedures shall be observed:

a. (bserve warni ngs and cautions on equi prrent and material s.

b. Never look into the end of a BOF tube. Al ways wear approved safety
gl asses when handl i ng BOF tubes that nay be connected to a pressure
sour ce.

3.2 Procedure.

3.2.1 The equiprent and naterials in table 1Cl-1 shall be used to performthis
pr ocedur e.

TABLE 1C1-1. Equipnent and naterials.
Description Quantity
Cabl e jacket stripping tool (NAVSEA DW5 6872811-08 or equal) 1
BCOF cable cutter 1
Tube cutter 1
Kevl ar shears (NAVSEA DW5 6872811-16 or equal) 1
Pi pe (nmetal or polyner, approved for shipboard use) As required
Mal e threaded pi pe adapter (conpatible with pipe) 2
Femal e t hreaded pi pe adapter (conpatible with pipe) 2
Pi pe cutter 1
Heat gun (Raychem 5008 or equal) 1
Heat shrink sl eeving (Raychem SST-FR series or equal) As required
Col d shrink sleeving (3MCST-S series or equal) As required
Tape As required
Tube coupler (A A-59731 or equal) As required
W pes As required
Al cohol bottle with al cohol/2- propanol 1
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TABLE 1Cl-1. Equipnent and materials -continued.
Descri ption Quantity
Canned air As required
Rul er 1
Enery cloth As required
NOTE: The heat shrink sleeve material shall neet the requirements of SAE

AVB- DTL- 23053/ 15. The material shall be coated with a heat-activated
adhesi ve and fabricated into a tube shape as shown on the figures
bel ow.

3.2.2 Goupling the BCF cabl e tubes.

Step 1 -

Determne the desired | ength of the splice section and the tube
coupl er stagger scheme (see figure 1Cl-1).

Tube cabl e

Tube cabl e ///f Tube coupl er
7]])

50_mn

50 mMm
mn - mn

NOTE:

NOTE:

Step 2 -

NOTE:

Step 3 -

NOTE:

Splice section ‘

FIQURE 1C1-1. Exanpl e tube coupl er stagger schene.

The I ength of the splice section depends on the dianeter of pipe used
for the splice center section and the nunber of tubes in the BCF
cable. Center section pipes with inner dianeters slightly larger than
the BOF cable outer diameter will require long splice section | engths
to allow for tube coupler staggering within the splice. Larger center
section pipe dianmeters allow for shorter tube coupl er stagger

di stances and a shorter overall splice section |ength.

Tubes shall not have tube couplers installed closer than 50 mm (2 in)
to the ends of the splice section.

Pl ace the two BOF cabl es approximately in their final installed
configuration. Wth the BOF cable cutter, trimthe two BOF cables to
the desired | ength.

The two BCF cabl es shoul d be cut so that they have an overlap equal to
the splice section |ength.

Sel ect pipe for the splice ends with an inner dianeter slightly Iarger
than the BOF cable outer diameter. Wth the pipe cutter, cut two
lengths of the pipe 150 mm (6 in) in |ength.

The inner diameter of the pipe should be no greater than 8 mm (0.3 in)
larger than the outer dianmeter of the BCF cable.
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Step 4 -

Step 5 -

NOTE:

Step 6 -

NOTE:

Step 7 -

Step 8 -

NOTE;
Step 9 -

NOTE:

Step 10 -

M L- STD- 2042- 1B( SH)

Assenbl e a fenal e threaded pi pe adapter to each 150 nm (6 in) section
of pi pe using approved procedures.

Sel ect pipe for the splice center section. Wth the pipe cutter, cut
the pipe to length (see figure 1Cl-2).

The splice center section pipe diameter nmay be |arger than the splice
end pi pe dianmeter, but the mal e threaded pi pe adapters used on the
center section pipe nust be conpatible with the fenal e threaded pipe
adapters assenbled to the splice end pipes.

- Total | ength equal .
to splice section | ength

Mal e adapters

@_( [

Center pipe

FIQJRE 1Cl1-2. Splice center section | ength.

Assenbl e the nal e threaded pi pe adapters to each end of the center
section pipe using approved procedures.

The total length of the assenbled nal e threaded adapters and center
section pipe shall be equal to the splice section |ength.

Determine the total splice length. The total splice |ength can be
obt ai ned by mating the two splice ends to the splice center section
and measuring the length of the assenbly.

Qut a length of heat shrink sleeve (with an inner dianeter greater
than the outer dianeter of the splice center section and splice ends)
equal to the total splice length minus 30 nm (1 in).

A cold shrink sleeve may be used in lieu of a heat shrink sl eeve.

Qut two lengths of heat shrink sleeve (with an inner diameter greater
than the outer diameter of pipe on the splice end) approxi mately 200
mm (8 in) in |ength.

A cold shrink sleeve may be used in lieu of a heat shrink sl eeve.

Slide the shrink sleeves, the splice ends, and the splice center
section onto the two BOF cabl es as shown in figure 1ClL-3.

1C1-3 VETHOD 1C1



M L- STD- 2042- 1B( SH)

Shri nk Splice end

sl eeve
Femal e
adapt er

Step

NOTE:

Step

Step

Step

NOTE:

Step

Step

11

12

13

14

15

16

17

18

19

Tube Mal e
cabl e adapt ers /

section

FIQURE 1C1-3. Splice parts on the BCF cabl es.

Measur e each BCF cable fromthe cabl e end a distance equal to the
splice section length, and mark the cabl e outer jacket.

Wth the cable jacket-stripping tool, ring cut each BOF cabl e j acket
at the mark and strip the jacket fromthe each BOF cabl e end.

Make sure that the individual BOF tubes are not punctured, crushed, or
ki nked whi |l e renovi ng the BOF cabl e jacket .

Trimthe strength nenbers so that they extend one half of the splice
section length fromthe BOF cable outer jacket. Fold themback al ong
the BOF cable outer jacket and tape themto the jacket (the tape wll
be renoved | ater).

Trimback the cable fillers and waterbl ocking tape around the BCF
tubes to the BCF cabl e jacket edge.

Make sure that the individual BCF tubes are not punctured, crushed, or
ki nked while trinmmng back the cabl e el ements.

Position the two cable ends so that the BCF tube ends fromone cabl e
align with the other cable’ s outer jacket end.

Use the tube cutter to cut tube nunber one of both BOF cabl es at
approximately the center of the splice section. Visually verify that
the ends of both tubes are cut perpendicular to the tube |ength.

O ean the end of each BOF tube with a w pe danpened with al cohol and
bl ow dry as necessary.

Slide a tube coupler onto one of the BOF tubes and firmy seat the
tube within the tube coupler. Side the second BOF tube into the
other end of the tube coupler and firmy seat the tube within the tube
coupl er.

The di stance between the two BOF cabl e jackets shoul d now be equal to
the splice section |ength.

Apply an axial |oad of approximately 22 N (5 | bs) between the two
tubes to verify that both BOF tubes are properly engaged into the tube
coupl er.

Referring to the stagger scherme determined in Step 1, use the tube
cutter to cut tube two of each of the two BCF cables to the
appropriate length. Visually verify that the end of each tube is cut
perpendi cular to the tube length. dean the end of each BOF tube with
a w pe danpened with al cohol and bl ow dry as necessary.
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Step 20 -
Step 21 -

NOTE:
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Repeat steps 16 and 17 for tube nunber two of each of the BCOF cabl es.
Repeat steps 18 and 19 for each of the other tubes in the BOF cabl es.

BCF cabl es shall always be spliced with matching tube nunbers coupl ed
t oget her.

3.2.3 Assenbling the splice body.

Step 1 - Slide the splice center section over the tubes so that the ends of the
mal e pipe adapters are lined up with the ends of the BOF cabl e jackets
(see figure 1Cl-4).

Kevl ar
Mal e adapters
7
I ( (
Center section
FI GURE 1Cl1-4. Positioning the splice center section.

Step 2 - Renove the tape fromthe Kevlar and fold the Kevlar over the splice
center section. Ensure that the Kevliar is uniformy distributed
around the center section.

Step 3 - Holding the Kevlar taut and the center section against the end of the
BCOF cabl e jacket, slide the first splice end up to the splice center
section and engage the adapter threads for a mnimmof 3 conplete
revol utions.

NOTE: Make sure that the BCOF cable does not rotate as the splice end is
tightened onto the splice center section.

NOTE: Wien netal pipe is used, mnimze uncoupling and recoupling the pipe
sections as this nay damage the Kevl ar.

NOTE: Cnhce the splice end is engaged, novenent of the BCF cable into or out
of the splice should not occur.

Step 4 - Repeat step 4 for the second splice end.

Step 5 - Formthe Kevlar fromboth ends up over the center section and tape the
Kevl ar ends to the splice near the center of the splice.

Step 6 - Abrade each BOF cabl e jacket circunferentially over the |ength that
will be in contact with the short shrink sleeve using enery cloth.

O ean the end of each of the BCF cable jackets with a w pe danpened
with al cohol and bl ow dry as necessary.

Step 7 - Side the short shrink sleeve up over one end of the splice. The

sl eeve shoul d be placed so that it covers the pipe on the splice end
and extends beyond the splice end a minimumof 80 mm (3 in).
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Step 8 -

Step 9 -
Step 10 -

Step 11 -

Step 12 -

M L- STD- 2042- 1B( SH)

CAUTI ON Do not overheat the BCF cable. Prol onged exposure of the
jacket to tenperatures above 160°C (320°F) nay damage the BCF cabl e
jacket. D scontinue heating of the sleeve and all ow the BCGF cabl e
jacket to cool before reheating if the BOF cabl e jacket shows any
signs of bubbling.

For heat shrink sleeves only: Holding the heat gun approxi mately 100
mm (4 in) anay fromthe heat shrink sleeve, shrink the sleeve fromthe
mddl e to both ends around the entire sleeve. Heat until the sleeve
has shrunk to a snug fit around the splice end pipe and the BCF cabl e,
and the sealant is flowing at the ends.

For cold shrink sleeves only: Renove the sleeve center support and
allow the sleeve to shrink into place.

Repeat steps 7 and 8 for the other end of the splice.

Abrade each short shrink sleeve circunferentially over the I ength that
will be in contact with the | ong shrink sleeve using enery cloth.

A ean the end of each of the short shrink sleeves with a w pe danpened
wi th al cohol and bl ow dry as necessary.

Slide the long shrink sleeve up the BOF cable. The sl eeve shoul d be
placed so that it is approxi mately centered over the splice.

For heat shrink sleeves only: Holding the heat gun approxi mately 100
mm (4 in) anay fromthe heat shrink sleeve, shrink the sleeve fromthe
nmddle to both ends around the entire sleeve. Heat until the sleeve
has shrunk to a snug fit around the BCF cable splice, and the seal ant
is flowing at the ends (see figure 1Cl-5).

For cold shrink sleeves only: Renove the sleeve center support and
allow the sleeve to shrink into place.

End shrink sl eeve

Center shrink
sl eeve

Step 13 -

NOTE:

FIQURE 1Cl-5. Conpleted splice.

Verify the continuity of each spliced tube with a ball bearing using
net hod 6HL of this standard.

Alternatively, the continuity of each spliced tube nay be verified
prior to assenbling the splice body.
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METHCD 1D1
BCOF CABLE FURCATI ON
1. SCCPE
1.1 Scope. This method describes a procedure for furcating a nultiple-tube BCF
cable into an aggregate of single-tube BO- cables for distribution within the ship.
This nethod is applicable to both seven-tube and ni net een-tube BCF cabl es.

2. REQU RED EQU PMENT AND MATER ALS.

2.1 The equiprment and naterials in the tables located in the applicable
sections of this nethod shall be used to performthese procedures.

3. PROCEDURES

3.1 Safety summary. The follow ng safety procedures shall be observed:

a. (bserve warni ngs and cautions on equi prrent and material s.

b. Never look into the end of a BOF tube. Al ways wear approved safety
gl asses when handl i ng BOF tubes that nay be connected to a pressure
sour ce.

3.2 Procedure.

3.2.1 The equiprent and naterials in table 1D1-1 shall be used to performthis
pr ocedur e.

TABLE 1D1-1. Equipnent and naterial s.

Description Quantity
Cabl e jacket stripping tool (NAVSEA D5 6872811-08 or equal) 1
BCF cable cutter 1
Tube cutter 1
Kevl ar shears (NAVSEA DW5 6872811- 16 or equal ) 1
Heat gun (Raychem 5008 or equal) 1
Tape seal ant (Raychem SFTS-1 or equal) As required
Heat shrink sl eeves (Raychem SST-FR series or equal) As required
Col d shrink sleeves (3MCST-S series or equal) As required
Tube coupler (A A-59731 or equal) As required
W pes As required
Al cohol bottle with al cohol/2- propanol 1
Canned air As required
Tape As required
Enery cloth As required
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TABLE 1D1-1. Equipnent and materials - conti nued.

Description Quantity

Rul er

1

Mar ki ng pen

1

Step 1 -

Step 2 -

Step 3 -

NOTE:

Step 4 -

NOTE:

Step 5 -

NOTE:

Step 6 -

Step 7 -

NOTE:

NOTE:

Wth the BOF cable cutter, trimthe multiple-tube BOF cable to the
desired length within the space.

Fromthe cable end, nmeasure the length shown in table 1D1-11 and mark
the cabl e outer jacket.

TABLE 1D1-11. Cable jacket cut | ength.

BCF cabl e type Jacket cut length
mm (i n)

7-t ube 127 (6.0)

19-t ube 152 (7.0)

Wth the cable jacket-stripping tool, cut the cable jacket al ong the
cable length fromthe nark to the cable end. Rotate the cable
slightly and cut the cable jacket again in the same nanner. Repeat
until the cabl e jacket has been cut into approxinately equal w dth
strips around the cabl e circunference.

The width of the cable jacket strips should be 12 nmto 18 mm (0.5 in
to 0.75 in).

Separate the cabl e jacket strips fromone another, fold them back
along the cable length, and tenporarily tape themto the cable.

Make sure that the individual BCF tubes are not cut, punctured,
crushed, or kinked while cutting and peeling back the BOF cabl e
j acket .

Trimback the strength menbers, cable fillers and waterbl ocki ng tape
around the BCF tubes approxinately to the mark on the cabl e jacket.

Make sure that the individual BCOF tubes are not punctured, crushed, or
ki nked while triming back the cabl e el ements.

For each BCF tube, use the tube cutter to trimapproxinately 76 mm
(3.0in) off the end of the tube. Visually verify that the end of each
tube is cut perpendicular to the tube length. dean the end of each
BOF tube with a w pe danpened with al cohol and bl ow dry as necessary.

Qut a length of heat shrink sleeve as shown in Table 1D1-111. Side
the heat shrink sleeve over the end of the multiple-tube BCOF cable so
that it is approximately 50 cm (2 ft) fromthe end of the cable.

The heat shrink sleeve naterial shall neet the requirenents of SAE AVG
DTIL-23053/ 15 and table 1D1-111.

A cold shrink sleeve nay be used in lieu of a heat shrink sl eeve.
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TABLE 1D1-111. Heat shrink sl eeve dinensions.
BCE Cabl e Expanded Ful | y Recovered Lengt h
I.D. (mn) I.D (max) Vél | Thi ckness
7-tube 68. 6 mMm 22.9 mm 3.9 m”m 279 mMm
(2.7 in.) (0.90 in.) (0.16 in.) (12 in.)
19-t ube 114. 3 mm 44.5 mm 4.3 mm 305 mm
(4.5in.) (1.75in.) (0.17 in.) (13 in.)
Step 8 - For each BOF tube that will not be connected to a single tube BCOF

Step 9 -

NOTE:

Step

Step

Step

NOTE:

NOTE:

10

11

12

13

cabl e, end seal

the BCF tube using a BOF tube coupler and a BOF tube

fitting plug i n accordance with Method 2J1 of this standard.

Access the single tube BOF cables that are to be connected to the

mul tiple-tube BOF cable within the conpartnent. Select one cable and
neasure approxinately 3.8 cm (1.5 in) fromthe end of the single tube
BOF cable and mark the outer jacket. Wrth the cable jacket-stripping
tool, ring cut and renove the single tube BCOF cable outer jacket up to
t he mark.

Make sure that the individual tube is not cut, punctured, crushed, or
ki nked whi |l e renoving the single tube BOF cabl e | acket.

Tri mback any strength nenbers or waterbl ocki ng tape around the BCF
tube flush to the BCF cabl e jacket edge.

Use the tube cutter to trimapproxinately 16 mm (0.6 in) off the end
of the BOF tube. Msually verify that the end of the tube is cut
per pendi cul ar to the tube | ength.

Abrade the end of each single tube cable jacket circunferentially over
the length that will be in contact with the shrink tube using emery
cloth. dean the end of the single tube BCOF cable jacket with a w pe
danpened wi th al cohol and blow dry as necessary.

Qut a 127 mm (5.0 in) length of heat shrink sleeve (in accordance with
the dianeter in table 1D1-1V). Side the heat shrink sl eeve over the
singl e tube BCF cabl e.

The heat shrink sleeve nmaterial shall
DTL- 23053/ 15 and table 1D1-1V.

nmeet the requirenents SAE AVB-

A cold shrink sleeve nay be used in lieu of a heat shrink sl eeve.

TABLE 1D1-1V. Heat shrink sl eeve di nensions (single tube BOF cabl e).

Expanded Ful |y Recovered

I.D. (mn) I.D. (rmax) Wl | Thi ckness

27.9 mMm (1.1 in.)

9.5 mm (0.375 in.) 3.1 mm (0.120 in.)

Step

14

- dean the end of the BOF tube with a w pe danpened with al cohol

and
bl ow dry as necessary. Slide a tube coupler onto the BOF tube and
firmy seat the tube within the tube coupler.
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NOTE:

Step 15 -

Step 16 -

Step 17 -

Step 18 -

Step 19 -

Step 20 -

VWARN NG

M L- STD- 2042- 1B( SH)

There should be a gap (2 to 3 nmm (0.1 in)) between the tube coupl er

and the single tube BOF cable jacket. |If there is not a gap, renove
the tube fromthe tube coupler, strip off 2to 3 mMm (0.1 in) of the

single tube BOF cable jacket, and reinstall the tube within the tube
coupl er.

Apply an axial |oad of approxinmately 22 N (5 | bs) between the single
tube BOF cabl e and the tube coupler to verify that the BOF tube is
properly engaged into the tube coupler. Mve the shrink sleeve up the
single tube BCOF cable so that it is even with the end of the single
tube cabl e jacket.

CAUTION Do not overheat the BOF cable. Prol onged exposure of the
jacket to tenperatures above 160°C (320°F) nay damage the BCF tube and
the BOF cable jacket. Discontinue heating of the sleeve and allow the
BOF tube or BCF cable jacket to cool before reheating if either shows
any signs of bubbling.

For heat shrink sleeves only: Holding the heat gun approxi nately 100
mm (4 in) away, heat evenly fromthe center to the ends around the
entire sleeve. Heat until the sl eeve has shrunk to a snug fit around
the single tube cable and the sealant is flowi ng at the ends (see
figure 1D1-1).

For cold shrink sleeves only: Renove the sleeve center support and
allow the sleeve to shrink into place.

Shri nk

Sl eeve

Tube Singl e Tube
Connect or Cabl e

|
@ll)ll)-

FIGQURE 1D1-1. |Installed singl e tube BOF cabl e sl eeve.

dean the end of the BOF tube of the multiple-tube BOF cable with a
wi pe danpened with al cohol and bl ow dry as necessary. S ide the tube
coupl er of the single tube BOF cable onto the BCGF tube of the

nul tiple-tube BOF cable and firmy seat the tube within the tube
coupl er.

Apply an axial |oad of approximately 22 N (5 | bs) between the single
tube BCOF cable and the multiple-tube BOF cable to verify that the BOF
tubes are properly engaged into the tube coupler.

Repeat steps 9 through 18 for each single tube BOF cable to be
connect ed.

Fill in any depressions or voids within the exposed BOF cable end with
the seal ant tape, to restore the cable contour as foll ows:

Application of too much heat will cause the adhesive to flow and nay
cause burns if it comes in contact with the skin.
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Qut off short strips of the adhesive tape. Roll the tape with your
fingers and press it into the cabl e voids. Repeat the process until
all of the BCF cable voids are filled (see figure 1D1-2).

Shri nk

- Sl eeve Si ngl e Tube
Mul t i pl e- Tube Cabl e .

Cabl
(7-Tube Cabl e Shown) Ball ed Adhesive €

Tape

Tube
Bl own Opti cal Connect or
Fi ber Tube

FI QURE 1D1-2. Tape contoured to the cable.

atively, ML-1-3064 type H- plastic sealer nay be used to

NOTE: Atern
[I/build up around the BCF tubes.

fi

Step 21 - Apply one wap of the sealant tape around the entire area, starting at
the multipl e-tube cable jacket and endi ng approxi mately 25 nm (1 in)
fromthe end of the single tube cable shrink sleeves (See figure 1D1-
3).

Step 22 - WARNLNG Application of too much heat will cause the adhesive to fl ow
and nay cause burns if it comes in contact with the skin.

Hol di ng the heat gun approxinately 100 mm (4 in) away, apply just
enough heat to the tape to formand contour the tape to the tubes.

Shri nk
Ml ti pl e- Tube Cabl e Tape Sl eeve Single Tube
(7- Tube Cabl e Shown) Cable

FIQURE 1D1-3. Conpl etely taped cabl e end.
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Step 23 -

Step 24 -

Step 25 -
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Unt ape the cable jacket strips fromthe nultiple-tube BO- cabl e and
abrade the cable jacket and the jacket strips circunferentially over
the length that will be in contact with the shrink tube using emery
cloth. dean the nultiple-tube BCF cabl e jacket and the jacket strips
with a w pe danpened with al cohol and bl ow dry as necessary.

Fold the cable jacket strips over the taped area so as to encage the
BCF tubes and tube coupl ers. Press the cable jacket strips into the
under | yi ng t ape.

CAUTION Do not overheat the BOF cable. Prol onged exposure of the
jacket to tenperatures above 160°C (320°F) nay damage the BCF cabl e
jacket. D scontinue heating of the sleeve and all ow the BCGF cabl e
jacket to cool before reheating if the BOF cabl e jacket shows any
signs of bubbling.

For heat shrink sleeves only: Slide the heat shrink sleeve up the
mul tipl e-tube BOF cable and position over the jacket strips so that
the sl eeve overlaps the uncut multiple tube cabl e jacket approxi mately
76 Mm (3.0 in) and covers the taped section of the single tube cables.
Hol di ng the heat gun approxinmately 100 mm (4 in) away, heat evenly
fromthe center to the ends around the entire sleeve. Heat until the
sl eeve has shrunk to a snug fit around the conpl ete assenbly and
nmelted sealant is visible at the ends of the sleeve (see figure 1D1-
4).

For cold shrink sleeves only: Position the sleeve as described above,
renove the sleeve center support and allow the sleeve to shrink into
pl ace .

Shri nk
Sl eeve Si ngl e Tube

Mul ti pl e- Tube Cabl e Cabl e
(7-Tube Cabl e Shown)

Shri nk
Sl eeve

FIGQURE 1D1-4. Conpl eted furcation.

Step 26 -Verify the continuity of each connected tube with a ball bearing using

nmet hod 6HL of this standard.
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METHOD 1E1
OFCC END SEALI NG
1. SCCPE

1.1 Scope. This method describes a procedure for end sealing unterninated
| oose tube furcation cables (fromBCOF furcation units).

2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equiprent and naterials in table 1E1-1 shall be used to performthis
pr ocedur e.

TABLE 1E1-1. Equipnent and material s.
Description Quantity
Saf ety gl asses 1
Enery cloth As required
Rul er 1
Heat gun (Raychem 500B or equal) 1
Al cohol bottle wth al cohol/2- propanol 1
End cap (Raychem 101A011-3/86 or equal) 1
Two- part epoxy (Devcon P/'N 14250 or equal) As required
W pes As required
Canned air As required

3. PROCEDURE

3.1 Safety Summary. The follow ng safety precautions shall be observed:

a. Safety gl asses shall be worn at all times when handling bare fibers.

b. Do not touch the ends of the fiber as they may be razor sharp. Wsh your
hands after handling bare fiber.

C. (bserve warni ngs and cautions on the equi pment and naterial s.

d. Avoi d skin contact wth adhesives.

e. Wien visual |y inspecting an optical fiber, never stare into the end of a

fiber connected to a | aser source or LED.
3.2 Procedure.
NOTE: End caps shall be coated with a heat-activated adhesive.

Step 1 - Abrade the furcation cable jacket circunferentially over the | ength
that will be in contact with the end cap using emery cloth.
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Step 2 -

Step 3 -

Step 4 -

M L- STD- 2042- 1B( SH)

O ean the abraded area of the furcation cable with a w pe danpened
with al cohol and bl ow dry as necessary.

Thoroughly nmix the two parts of the epoxy together and apply a snall
bead of the epoxy to the end face of the furcation cable to be
sealed. (NOTE The epoxy bead is applied to assure full sealing at
the furcation cable end.)

Slide the end cap over the end of the furcation cable to be seal ed.
Position the end cap to ensure that the furcation cable is fully
inserted into the end cap (see figure 1E1-1).

Mel t abl e
adhesi ve

Fur cati on Cabl e

Step 4 -

Step 5 -

Jacket

Epoxy bead

N

Expanded end cap

FIGQURE 1E1-1. |Installing expanded end cap on cable.

CAUTION Do not overheat the furcation cable. Prolonged exposure of
the jacket to tenperatures above 160°C (320°F) nmay danage the cable
jacket. D scontinue heating of the sleeve and all ow the cabl e jacket
to cool before reheating, if the cable jacket shows any signs of
bubbl i ng.

Hol d the heat gun approximately 100 nm (4 in) fromthe end cap and as
heat is applied, move the heat gun back and forth over the end cap.
Shrink the end cap fromclosed end to open end to avoid trapping air.
(NOTE  Mnimumrecovery tenperature is 121°C (250°F).

Wien the end cap has recovered enough to assune the configuration of
the cabl e and excess adhesi ve appears at the end of the cap,

di scontinue heating (see figure 1E1-2). (NOTE Additional heat will
not make end cap shrink nore tightly.)

Furcation cabl e ]
j acket Adhesi ve

\/V

Epoxy bead

Recovered end cap ///

FI QURE 1E1-2. Conpl eted end seal .
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