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

FOREWORD

1. This Department of Defense Standard Practice is approved for use by the Naval Sa
Systens Command, Departnment of the Navy, and is available for use by all Departnments ad
Agenci es of the Departnent of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any pertinent dat
whi ch may be of use in inproving this docunment should be addressed to: Commander, Naval Sa
Systenms Conmand, SEA 03K12, 2531 Jefferson Davi s Hi ghway, Arlington, VA 22242-5160 by using the
sel f - addressed Standardi zati on Docunment | nprovement Proposal (DD Form 1426) appearing at tle
end of this document or by letter.

3. This standard practice provides detailed information and gui dance to personné
concerned with the installation of fiber optic cable topologies (fiber optic cabling an
associ ated conponents) on Naval surface ships and submarines. The nethods specified herein are
not identifiable to any specific ship class or type, but are intended to standardize ad
mnimze variations in installation methods 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 nethods
this standard practice is issued in seven parts; the basic standard practice and six nunbered
parts as foll ows:

Part 1 Cables

Part 2 Equi prment

Part 3 Cabl e Penetrations

Part 4 Cabl eways

Part 5 Connectors and | nterconnections
Part 6 Tests

i
Source: https://assist.dla.mil -- Downloaded: 2016-12-31T720:58Z
Check the source to verify that this is the current version before use.



PARAGRAPH

R

coooe Ul AARARLADARRAADARRRARARRE WWWWRWWWWROWWWWLWWEWOWWWEL MMM

AWN P

e

NRRRRRRRRERRE
COONOUAWNRO

NRRRPRRRPRRPRRREPRRPRREPRRRERRRERRRER NN

N =

PRRPR
A WN PP

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

CONTENTS

SCOPE

Pur pose .
Alecamllty

APPLI CABLE DOCUMENTS

DEF

Cenera

CGover nment docunents . .
Speci ficati ons, standards and handbooks.
Non- Gover nrent publications . A
Order of precedence .

NI TI ONS G e e e
General fiber optics terms
Al |l ocated and not used fi ber
Al |l ocated and used fi ber

Al ternate channe

Aut hori zed approva

Cabl e repair

Cabl e splicing

End user equi prment

Fi ber optic cable plant

Fi ber optic cable topology
Installing activity .

Local cable

M ni num bend di ameter . . .
Non-r edundant channel (NRC)
Nor mal channel .

Optical fiber cable conponent (CFC(D
Qutlet.

Spare fiber.

System specific cabl es’
Trunk cable .
Unal | ocated fi ber

Unused fi ber

GENERAL REQUI REMENTS

Cabl es

Cabl e sel ecti on

Spare optical fibers

Cabl e storage and handllng
Cabl e storage

Cabl e handl i ng

Cabl es entering i nt er connect i on boxes or oihér.eouipﬁoht.

Cabl e penetrations .
Cabl e installation and protectlon
Cabl e connecti ons e

Term nation of fibers

Al l ocated and used fibers .

Al l ocated and not used fibers
Unal | ocated fibers

Unused fi bers

Cabl e testing e

Cabl e and fiber marking .

Fi ber identification markers

Heavy duty connect or de5|gnat|on tag
Cabl e repair e . .
Saf ety precautions

DETAI LED REQUI REMENTS

Cabl e end sealing
Cabl e repair

NOTES

I ntended use .

| ssue of DODISS . .

St andard et hod de5|gnat|on L.
Subj ect term (key word) listing .

iii
Source: https://assist.dla.mil -- Downloaded: 2016-12-31T720:58Z

Check the source to verify that this is the current version before use.

PAGE

OO NNNNNNNNNNOOOOOOOOOOOO® UIUAMMAADNDADNDNDADNMARNRNDRNRNDRDDIDN WWNNNN RRPR

PRR R
coocooo



METHOD
TAT
1B1
TABLE

1A1-11
1B1- 1
1B1-11
1B1-111
1B1-1V
1B1-V
1B1- VI
1B1- VI

Fl GURE

1A1-2
1B1-1
1B1-2
1B1-3
1B1-4
1B1-5
1B1-6
1B1-7
1B1-8
1B1-9
1B1-10
1B1-11
1B1-12
1B1-13
1B1-14
1B1-15
1B1-16
1B1-17
1B1-18
1B1-19
1B1- 20
1B1-21

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

CONTENTS

CABLE END SEALING . .
CABLE JACKET REPAIR .

Equi prent and materials

End cap data and sizes for fiber optlc ‘cabl e

Equi prent and materials
Repair sl eeve di nensi ons (mwaparound)
Equi prent and materials . . .
Repair sl eeve di nensi ons (tube)

Equi prent and materials .
Equi prent and materials . .
Repair sl eeve di nensi ons (mwaparound)

Installing expanded end cap on cabl e
Conpl et ed end seal . R
Damaged cabl e
Cabl e preparation .

Tape contoured to cabl e
Installing sleeve

Assenbl ed sl eeve

Shrinking sleeve . e
Trimming rails and metal channe
Damaged cabl e R
Cabl e preparation .

Tape contoured to cable .

Shrinki ng sl eeve

Conpl eted repair

Damaged cabl e

Cabl e preparation . . .

Tape contoured to cable .

Damaged cabl e . .

Cabl e preparation . . .

Tape contoured to cable .

Assenbl ed sl eeve

Shrinki ng sl eeve

Conpl eted repair

iv

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T720:58Z
Check the source to verify that this is the current version before use.

PAGE
1AT-T
1B1-1

1A1-1
1A1-1
1B1-1
1B1-2
1B1-5
1B1-6
1B1-8
1B1-10
1B1-11

1A1-2
1A1-2
1B1-2
1B1-2
1B1-3
1B1-3
1B1-4
1B1-4
1B1-5
1B1-6
1B1-6
1B1-7
1B1-7
1B1-8
1B1-9
1B1-9
1B1-10
1B1-11
1B1-11
1B1-12
1B1-12
1B1-13
1B1-13



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

1. SCOPE

1.1 Purpose. This standard provi des detailed nmethods for fiber optic cable selection
handl i ng, 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 document. They are
intended primarily for new construction; however, they are also applicable for conversion or
alteration of existing ships. The rapidly changing state of the art in fiber optic
technol ogy nakes it essential that sonme degree of flexibility be exercised in enforcing this
docunment. \Where there is a conflict between this docunment and the ship specification or
contract, the ship specification or contract shall take precedence. Where ship design is
such that the nethods herein cannot be inplenmented, users shall submt new nethods or
nmodi fi cations of existing nethods to NAVSEA 03K12 for approval prior to inplenmentation

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

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 docunments cited in other sections of this
standards or recomrended for additional information or as exanples. \While every effort has
been made to ensure the conpleteness of this list, docunment users are cautioned that they
must meet all specified requirenments docunments cited in sections 3, 4 and 5 of this
standard, whether or not they are |isted.

2.2 Governnent docunents.

2.2.1 Specifications, standards and handbooks. The foll ow ng specifications,
st andards, and handbooks Torma part of this document to the extent specified herein. Unless
ot herwi se specified, the issues of these docunents are those listed in the issue of the
Depart ment of Defense |Index of Specifications and Standards (DODI SS) and suppl enent thereto,
cited in the solicitation (see 6.2).

DEPARTMENT OF DEFENSE SPECI FI CATI ONS
M L- A- 2877 - Aluminum Al l oy Tape.

M L-1-23053/15 - I nsul ation Sleeving, Electrical, Heat
Shri nkabl e, Pol yol efin, Heavy-Wall, Coated,
Fl exi bl e, Quter Wall Crosslinked.

M L- S- 24623 - Splice, Fiber Optic Cable, General Specification
for (Metric).

M L- C- 28876 - Connectors, Fiber Optic, Circular, Plug and
Receptacle Style, Miltiple Renovable Term ni,
General Specification for.

M L- F- 49291 - Fi ber, Optical, (Metric) General Specification
for.
M L-1-81765/1 - I nsul ati ng Conponents, Mol ded, Electrical, Heat

Shri nkabl e, Pol yolefin, Crosslinked, Sem-rigid
and Fl exi bl e.

M L- C- 83522 - Connectors, Fiber Optic, Fixed Single Term nus,
General Specification for.

M L- C- 85045 - Cabl es, Fiber Optic,(Metric) General
Speci fication for.

DEPARTMENT OF DEFENSE STANDARDS

M L- STD- 2042- 2 - Fi ber Optic Cable Topology Installation,
St andard Met hods for Naval Ships
(Equi prent) (Part 2 of 6 Parts).

M L- STD- 2042- 3 - Fi ber Optic Cable Topology Installation,
St andard Met hods for Naval Ships (Cable
Penetrations)(Part 3 of 6 Parts).

M L- STD- 2042- 4 - Fi ber Optic Cable Topology Installation,
St andard Met hods for Naval Ships
(Cabl eways) (Part 4 of 6 Parts).

M L- STD- 2042-5 - Fi ber Optic Cable Topology Installation,
St andard Met hods for Naval Ships (Connectors and
I nterconnections)(Part 5 of 6 Parts).

M L- STD- 2042- 6 - Fi ber Optic Cable Topology Installation,
St andard Met hods for Naval Ships (Tests)(Part 6
of 6 Parts).
M L- STD- 2189 - Desi gn Met hods For Naval Shipboard Systens.
Section 305-1 - Desi gnati on and Marking of Electrical System

(Unl ess otherw se indicated, copies of the above specifications, standards, and
handbooks are available fromthe Standardi zati on Docunments Order Desk, 700 Robbins Ave,
Bui | di ng 4D, Phil adel phia, PA, 19111-5094.)
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M L- STD- 2042- 1A( SH)

2.3 Non-CGovernnent publications. The follow ng docunents forma part of this docunment
to the extent specified herein. Unless otherw se specified, the issues of the docunents
whi ch are DoD adopted are those listed in the issue of the DODISS cited in the solicitation.
Unl ess ot herw se specified, the issues of docunents not listed in the DODISS are the issues
of the docunents cited in the solicitation (see 6.2).

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| Z7136. 2 - Safe Use of Optical Fiber Communication Systens
Utilizing Laser Di ode and LED Sources

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

ELECTRONI CS | NDUSTRY ASSOC!I ATI ON TELECOVMMUNI CATI ONS | NDUSTRY ASSCCI ATl ON
El A/ TI A- 440 - Fi ber Optic Term nol ogy.

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

2.4 Oder of precedence. In the event of a conflict between the text of this docunent
and the references cited herein, the text of this docunent takes precedence. Nothing in
this document, however, supersedes applicable |aws and regul ations unless a specific
exenption has been obt ai ned.
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M L- STD- 2042- 1A( SH)

3. DEFINITIONS

3.1 General fiber optics terns. Definitions for general fiber optics ternms used in
this standard are Tn accordance with EI A/ TIA-440. Definitions for other ternms as they are
used in this standard are given in the foll ow ng paragraphs.

3.2 Alocated and not used fiber. An allocated and not used fiber is a fiber that is
designated Tor use for a particular system but is not being used to transmit information
Al l ocated and not used fibers include fibers allocated as system spare fibers, systemgrowh
fibers, and systemredundant fibers.

3.3 Allocated and used fiber. An allocated and used fiber is a fiber that is
designated and required for use Tor a particular system and is being used to transmit
information. Allocated and used fibers include fibers used for normal channels, fibers for
alternate channels, and fibers for non redundant channel s.

3.4 Aternate channel. An alternate channel is the allocated and used active backup
l'ink for a normal channel

3.5 Authorized approval. Authorized approval is witten approval fromthe cogni zant
Governnment activity.

3.6 Cable repair. Cable repair refers to restoration of only the outernost cable
j acket .

3.7 Cable splicing Cable splicing, as used in this standard, refers to the repair of
damaged fiber optic cables by reconnecting severed fibers and providing an environnental
encl osure at the spliced region

3.8 End user equipnment. End user equipnent refers to any cabinet, case, panel, or
devi ce that contains conponents that are either the origin or destination of an optica
si gnal .

3.9 Fiber optic cable plant. The fiber optic cable plant is the portion of the fiber
optic topology made up of the trunk cables and interconnection boxes.

3.10 Fiber optic cable topology. The fiber optic cable topology consists of fiber
optic interconnection boxes, outlets, trunk and | ocal cables and the connectors and splices
used to interconnect the trunk and | ocal cables

3.11 Installing activity. An installing activity is any nilitary or conmercia
organi zation Tnvolved with the installation of fiber optic cable topol ogi es aboard Nava
shi ps.

3.12 Local cable. A local cable is a fiber optic cable that provides a continuous
optical path between an interconnection box (or outlet) and an end user equi pnent, or
bet ween an interconnection box and an outlet, and is typically not run through the main
cabl eways.

3.13 Mninum bend di aneter. The m ni mum bend di aneter of a fiber optic cable (and
OFCC, see 3.20) is the dianeter at which the cable can be bent without degradi ng optica
performance. The short term bend dianeter applies during handling and installing; the |ong
term bend dianeter applies to the conpleted installation

3.14 Non redundant channel (NRC). A non redundant channel is any allocated and used
active link that has no systemrequired backup |ink.

3.15 Normal channel. A normal channel is an allocated and used active |ink between
system equi pment that has a designated active backup |ink.

3.16 Optical fiber cable conponent (OFCC). An OFCC is a buffered fiber augnmented with
a concentric Tayer of strength nenbers and an overall jacket.

3.17 CQutlet. An outlet is a small termination box used to break out a | ocal cable
froman interconnecti on box to one or nore equipnments within a conpartnment or area.

3.18 Spare fiber. A fiber that is not allocated for use by any system but is
reserved for use as a nmintenance spare in the case of damage to an allocated fiber within
the cable. A systemspare fiber is an allocated and not used fiber designated for a
particul ar system

3.19 System specific cables. System specific cables are those fiber optic cabl es that
connect end user equipnments and do not interface with a fiber optic cable plant (see 3.19).

3.20 Trunk cable. A trunk cable is a fiber optic cable that provides a continuous
optical path between interconnection boxes. Typically, trunk cables are run in the main
cabl eways and have higher fiber counts per cable than |ocal cables

4
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M L- STD- 2042- 1A( SH)

3.21 Unallocated fiber. An unallocated fiber is a fiber that is not designated for
use for any system but Ts required as part of the cabling. Unallocated fibers include
spare fibers and growth fibers.

3.22 Unused fiber. An unused fiber is a fiber that is not designated for use for any

system and not required as part of the cabling. Unused fibers occur within the fiber optic
cabl e topol ogy when the required systens fibers are |l ess than the nunber of fibers available

within a standard cabl e si ze.

5
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M L- STD- 2042- 1A( SH)

4. GENERAL REQUI REMENTS

4.1 Cabl es. Fiber optic cables for Naval shipboard application shall be in
accordance With
M L- C- 85045.

4.1.1 Cable selection. Cables selected shall be those referenced in ship
specifications, ship installTation drawi ngs, contract draw ngs, or other approved draw ngs as
specified in the contract or by the cogni zant Government activity. Substitute cables shall
not be used without authorized approval (see 3.5). |In those instances where the installing
activity (see 3.11) is responsible for determning the correct type and size cable for a
specific application, the fiber optic cables shall be selected in accordance with ML-C
85045. Fibers shall be in accordance with ML-F-49291, either type SU (single node) or type
MM (rmul ti nmode) 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 systemdrawi ngs. Spare fibers are |located in both trunk
cabl es and | ocal cables which penetrate bul kheads or decks (see 3.12 and 3. 20).

4.1.3 Cable storage and handling

4.1.3.1 Cable storage. Cables shall be stored in a dry place protected fromthe
weather and limted to a tenperature range of not |ess than -40 degrees Celsius (C) [-40
degrees Fahrenheit (°F)] nor greater than +70°C (+158°F). A cable that has been in storage
for less than one year may be installed if a visual inspection of the cable shows no
mechani cal danmage that would inpair the watertight integrity of the cable's outer sheath or
the integrity of the optical fiber cable conponents (OFCC s). A cable that has been in
storage for one year or longer may be installed if it passes the visual inspection in
accordance with Method 6A1 in Part 6 of this standard practice, and if the attenuation
measured in accordance with Method 6Bl in Part 6 of this standard practice is |less than the
val ue specified. Cables shall be stored on reels with nminimumdi aneters of 24 times the
cabl e outside dianeter or coiled so that the bend diameter shall be not |less than 24 tines
the cable outside dianmeter. Bare ends of stored cables shall be seal ed agai nst noisture
usi ng heat shrink end caps as specified herein (see 5.1). Term nated cables shall be seal ed
agai nst noi sture using connector dust covers (for nultiple term nus connectors), plastic
caps or heat shrink end caps as specified herein (see 5.1).

4.1.3.2 Cable handling. During handling, the cable shall be protected from crushing,
ki nks, twi sts, and bends that violate the mininmumshort termbend di anmeter of eight tines
the cable outside dianmeter (see 3.13). Additional caution shall be used when handling
cables in anbient 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 equi pnent. Cables shall enter
i nterconnecti on boxes or other equipnment in accordance wth the methods in Part 2 of this
standard practice.

4.1.5 Cable penetrations. The passing of cables through decks and bul kheads shall be
in accordance wth the nethods in Part 3 of this standard practi ce.

4.1.6 Cable installation and protection Fiber optic cables shall be installed in the
cabl eways and protected 1n accordance with Part 4 of this standard practice.

4.1.7 Cable connections. Cable connections to equi prment external to the fiber optic
cabl e topol ogy, such as end user equi prment (see 3.8), shall be made with nmultiple term nus
heavy duty connectors in accordance with ML-C 28876, or single termnus |ight duty
connectors in accordance with M L-C-83522, or splices in accordance with M L-S-24623 as
specified in Part 5 of this standard practice. Light duty connectors and splices used for
ext ernal equi pnent connections shall be housed within that equi pnent. Light duty connectors
and splices used for cable interconnections internal to the fiber optic cable topol ogy shall
be housed within interconnection boxes, as specified in Part 2 of this standard practi ce.

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

a. Al |l ocated and used (see 3.3).

b. Al l ocated and not used (see 3.2)
(o Unal | ocated (see 3.21).

d. Unused (see 3.22).

The quantity of the first three categories shall be as specified in the ship specification
and on the system draw ngs.
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M L- STD- 2042- 1A( SH)

4.1.7.1.1 A located and used fibers. The allocated and used trunk and | ocal cable
fibers are normal channel Tibers (see 3.15), alternate channel fibers (see 3.4), and non-
redundant channel (NRC) fibers (see 3.14). These fibers shall be ternminated in accordance
wi th the system draw ngs.

4.1.7.1.2 Allocated and not used fibers. The allocated and not used fibers are system
required spares and systemrequired redundant fibers. These fibers shall be ternminated in
accordance with the systemor fiber optic cable topology drawings. |f there are no system
requirenents, either the splice or single term nus connector may be installed as required to
meet the system|link | oss budget.

4.1.7.1.3 Unallocated fibers. The unallocated trunk cable fibers are fiber optic
cabl e topol ogy maintenance spare fibers and growh fibers for unidentified future systens.
Only those | ocal cables that penetrate decks and bul kheads will contain unallocated fibers.
Spare fibers shall be terminated in accordance with the systemor fiber optic cable topol ogy
drawi ngs. Gowth fibers shall not be term nated unl ess otherw se specified in the fiber
optic cabl e topol ogy draw ngs.

4.1.7.1.4 Unused fibers. The unused fibers shall not be term nated unl ess otherw se
specified in the Tiber optic cable topol ogy draw ngs.

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

4.1.9 Cable and fiber marking. Al cables shall be marked in accordance with the ship
speci ficati on and system drawi ngs and as specified herein. Cable identification tags
external to the equipnment shall be in accordance with M L-STD- 2189/ 305 and shall be | ocated
as specified in Part 4 of this standard practice. Cable tags shall be of a size suitable to
accommodat e the required marking but shall have a minimumw dth of 13 mm (1/2 inch). Tags
and strips for marking cables shall be of soft alum numtape having a natural finish in
accordance with ML-A-2877. Capital letters shall be used on cable tags; height of all
letters shall be not less than 5 mm (3/16 inch), and letters and nunbers shall be enbossed
to at least 0.4 nm (1/64 inch) above the surface.

4.1.9.1 Fiber identification narkers. Heat shrink tubing marked with the fiber
identification specified in the ship specification and system drawi ngs shall be used to
identify OFCC s or buffered fibers at their termnation point within the interconnection
box. The identification markers shall always be installed with the | eft hand marki ng group
next to the termnation point. The sleeve shall be positioned so that it can be easily read
wi t hout di sturbing other conponents within the equipnent. Heat shrink tubing shall be
whi te.

4.1.9.2 Heavy duty connector designhation tag Cables that terminate in a heavy duty
connector shall have a tag placed on the cable next to the connector designating the jack to
whi ch the connector is to be attached.

4.1.10 Cable repair (see 3.6). Danmage to the outernost fiber optic cable jacket shall
be repaired according to procedures specified herein (see 5.2). Cable with damage extendi ng
beyond the cable outer jacket to the kevlar strength menbers or to the OFCC outer jacket
shal | be repl aced.

4.2 Safety precautions. The followi ng safety precautions apply:

a. observe all witten safety precautions given in the nmethods of this standard
practi ce.

b. observe all warning signs on equi pnent and materi al s.

(o The classification of a laser is based on the ability of the optical beamto

cause damage to the eye. Under normal operating conditions, an optical fiber
comuni cati on system (OFCS) is inherently an eye safe system but, when an
optical fiber connection is broken and optical viewi ng instrunents 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 indicate the degree of hazard
and required hazard control neasures. Refer to ANSI Zz136.2 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) Li ght generated by light emitting diodes (LED s) and | aser diodes may 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 di ode and do
not stare into broken, severed or disconnected optical cables.
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M L- STD- 2042- 1A( SH)

(3) Do not view the prinmary beam or a specular reflection froman OFCS with an
optical mcroscope, eye |loupe or other viewing instrunent. The instrunent
may create a hazard due to its |light gathering capability.

Safety gl asses shall be worn when handling bare fibers.
carefully to avoid personal injury. The ends of optical fibers nay be extremely
sharp and can | acerate or penetrate the skin or cause permanent eye danmage if
touched. |If the fiber penetrates the skin, it nost likely will break off, in

whi ch case the extraction of the fiber should be perforned by trained nedical
personnel to prevent further conplications.

Al ways handl e cabl e

Wash your hands after handling bare fibers.

8
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5. DETAI LED REQUI REMENTS

5.1 Cable end sealing. Unterm nated cables that are not to be term nated within 48
hours shal | have their ends seal ed agai nst noisture in accordance with Method 1A1 of this
standard practice. OFCC s broken out wi thin equi pnent (such as in an interconnection box)
that are not to be terninated shall be grouped into bundles, with no nore than ei ght OFCCs
per bundl e, and the bundle end seal ed using Method 1A1 of this standard practice as a guide.

5.2 Cable repair. Damage to cable outer jackets (see 4.1.10) shall be repaired using
cabl e jacket repair sleeves or tape, in accordance with Method 1B1 of this standard
practi ce.

9
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6. NOTES

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

6.1 Intended use. The nethods for cable end-sealing and cable repair 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 Wien this standard practice is used in acquisition, the
appl i cabl e Tssue of DODI'SS nust 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 pha- numeric designation system was devel oped to identify and |locate a given nethod. The
met hods were grouped together by function as foll ows:

Group A: Cable end sealing
Group B: Cable jacket repair

Then the designation systemwas conpleted as foll ows:

* % % ¢ —m
* % % =l
* % =N

J))))))) Alternate procedure within method
DDDD)D))) Method number within group
-)I)I))INII)))  Functional G oup
3)33)3)))3))3))))) M L- STD- 2042 Part Number

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

ok F Xk F -

6.4 Subject term (key word) listing

Conponent

Connecti ons

Mar ki ng

Penetrati ons

Repai r

Sel ection

St orage and handl i ng
Testing

Preparing activity:
NAVY - SH
(Project GDRQ N169-1)
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M L- STD- 2042- 1A( SH)

METHOD 1A1
CABLE END SEALI NG
1. SCOPE.
1.1 Scope. This nethod describes a procedure for fiber optic cable end sealing during
tenporary and Tong termstorage to prevent water or other liquids fromsoaking into the
cabl e and danmagi ng the fibers.

2. REQUI RED EQUI PMENT AND NATERI ALS.

2.1 The equipnment and materials in table 1Al1-1 shall be used to performthis
procedure.
TABLE 1A1-1. Equi pnent and naterial s.
Descri ption Quantity

Safety gl asses 1
Rul er
Heat gun (Raychem 500B or equal) 1
Al cohol bottle wth al cohol/2-propanol 1
End cap (Raychem XFFR-07 series or equal) 1
W pes As required
Canned air As required

3. PROCEDURE.

3.1 Safety Summary. The followi 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. Wash your hands
after handling bare fiber.

(o observe warni ngs and cautions on the equi pnent and materi al s.

d. Never stare into the end of a fiber connected to a | aser source or LED.

3.2 Procedure.

NOTE: End caps shall neet the requirements of ML-1-81765/1 and table 1Al-11.

The tube interior shall be coated with a heat activated adhesive.
Step 1 - Clean the end of cable with a wi pe danpened with al cohol and blow dry as

necessary.

Step 2 - Select an end cap in accordance with table 1Al-11.

TABLE 1A1-11. End cap data and sizes for fiber optic cable

Cable O D. mm End cap di mensi ons nm (i nches)
(i nches) noni nal
Cabl e type Length (min) Expanded Recover ed
I.D. (mn) . D. (max)
4- Fi ber 8.1 (0.32) 33.5 (1.32) 8.9 (0.35) 4.6 (0.18)
8- Fi ber 11.1 (0. 44) 69 (2.7) 20.6 (0.81) 9.4 (0.37)
36- Fi ber 20.8 (0.82) 76 (3.0) 26.7 (1.05) 12.7 (0.50)
1A1-1 METHOD 1A1
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Meltable

) adhesive
Overall 25 mm min  —
Jacket '\

Expanded end cap

FI GURE 1A1-1. Installing expanded end cap on cable

Step 3 - Slide the end cap over the end of the cable to be sealed. Position the
end cap to ensure a 25 nm (1 inch) mninmumoverlap (see figure 1A1-1).

Step 4 - CAUTION: Do not overheat the cable. Prolonged exposure of the jacket to
tenperatures above 160°C (320°F) nay damage the cable jacket. Discontinue
heating of the sleeve and allow the cable jacket to cool before reheating
if the cable jacket shows any signs of bubbling.

Hol d the heat gun approximately 102 mm (4 inches) fromthe end cap and as
heat is applied, nove the heat gun back and forth over the end cap.
Shrink the end cap fromclosed end to open end to avoid trapping air.
(NOTE: M ninmumrecovery tenmperature is 121°C (250°F).

Step 5 - Wen 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, discontinue
heating (see figure 1A1-2). (NOTE: Additional heat will not make end cap
shrink nmore tightly.)

Overall Adhesive

jacket

/

Recovered end cap

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

1A1-2 METHOD 1A1
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M L- STD- 2042- 1A( SH)

METHOD 1B1
CABLE JACKET REPAI R
1. SCOPE.

1.1 Scope. This nethod describes procedures for
a cable with kevlar strength nenbers intact.
2. REQUI RED EQUI PMENT AND MATERI ALS.

2.1 The equiprment and materials in the tables |oc
this method shall be used to performthese procedures.
3. PROCEDURES.

3.1 Safety sumary.

The follow ng safety precautions shall

as they may be razor

repairing the danaged outer jacket of

ated in the applicable sections of

be observed:

sharp. Wash your hands

a. Safety gl asses shall be worn when handling bare fibers.
b. Do not touch the ends of the fiber

after handling bare fiber.
(o observe warni ngs and cautions on equi pment and materi al s.
d. Never stare into the end of a fiber

connected to a | aser source or

LED.

3.2 Procedure |.

Met hod 1B1-1.

W aparound sl eeve with rail closure.

3.2.1 The equiprment and materials in table 1B1-1
procedure.

shal |

be used to performthis

TABLE 1B1-1. Equiprent and materials.
Descri ption Quantity
Saf ety gl asses 1
Rul er 1
El ectricians knife 1
Emery cloth (or fine file) As required
Adhesi ve and seal ant tape (Raychem Thernofit S1030 or equal) As required
Repair sl eeve 1
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
NOTE: The cabl e jacket repair sleeve material shall neet the requirenents of ML-
1-23053/15 and table 1B1-11. The material shall be coated with a heat-
acti vated adhesive and fabricated into a wap around sleeve with a rail
cl osure system as shown on the figures bel ow.
Step 1 - Select a repair sleeve in accordance with table 1B1-11.
Step 2 - Trimoff the frayed, burned, or protruding jacket material with a knife

usi ng care not to damage the kevlar or

OFCC j acket (see figure 1B1-1).

Square up the jacketing where required.

1B1-1
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M L- STD- 2042- 1A( SH)

Damaged area

Outer jacket

Optical Fiber Cable Component
(4 places) (typical)

FI GURE 1B1-1. Danmmged cabl e.
TABLE 1B1-11. Repair sleeve di nensi ons (w aparound).
Cabl e Cable O D. B Repair sl eeve di nensi ons
type noni nal di mensi on mm (i nches)
mm mm
(i nches) (i nches) Length Rail to rail wal |
(m ni mum t hi ckness
after
Expanded Recover ed shri nki ng
(m ni mum (maxi mum (+/ - 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)
36-fi ber 20.8 (.82) 76 (3.0) A+ 2B 79.8 (3.14) 48.5 (1.91) 2.0 (0.08)
NOTE: Refer to figure 1B1-2 for a definition of A and B di nensions.
Step 3 - Abrade the jacket circunferentially to the di mensi on shown using emery
cloth or a fine file (see table 1B1-11 and figure 1B1-2).
FI GURE 1B1-2. Cabl e preparation.
Step 4 - Clean the abraded area with a w pe danpened with al cohol, and bl ow dry
with air.
Step 5 - Fill any large depressions or voids with tape, as required, to restore the

cabl e contour as follows:

WARNI NG Application of too nuch heat will

may cause burns if

it conmes in contact with the skin.

1B1-2
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M L- STD- 2042- 1A( SH)

Cut 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,
hol di ng the heat gun approximately 102 mm (4 inches) away, apply just enough
heat to the tape to formand contour the tape to the cable (see figure 1B1-

3).
Abraded
FI GURE 1B1-3. Tape contoured to cabl e

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

Step 7 - CAUTION: Do not overheat the cable. The jacket should be just warmto the
fouch.  Prol onged exposure of the jacket to tenperatures above 160C
(320°F) may damage the cable jacket.
Hol d the heat gun approximately 102 mm (4 inches) 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 1B1-4). Leave

approximately 13 nm (0.5 inch) overhang of channel on both sides of sleeve
(see figure 1B1-5).

Cable jacket repair sleeve

Metal
channel

Adhesive coating

FI GURE 1B1-4. Installing sleeve.

1B1-3 METHOD 1B1
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M L- STD- 2042- 1A( SH)

13 mm Overhang

FI GURE 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) nay damage the cable jacket. Discontinue
heating of the sleeve and allow the cable jacket to cool before reheating
if the cable jacket shows any signs of bubbling.

Center the sleeve over the danaged area and, hol ding the heat gun

approxi mately 102 mm (4 inches) away, heat evenly fromthe center to the
ends around the entire sleeve until the sleeve changes color indicating a
full recovery (see figure 1B1-6). Melted sealant should be visible at the
end of sleeve.

FI GURE 1B1-6. Shrinking sl eeve.

Step 10 - \Wen the sleeve has cooled, the rail and nmetal channel may be trinmed from
the sleeve to provide greater flexibility to the cable (see figure 1B1-7).

1B1-4
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Sealant

FI GURE 1B1-7.

Rail and metal channel

Trimring rails and netal

channel.

3.3 Procedure Il. Method 1B1-2 tube sleeve.

procedure.

3.3.1 The equiprment and materials in table 1B1-111 shall be used to performthis
TABLE 1B1-111. Equi pnent and materi al s.
Descri ption Quantity
Safety gl asses 1
Rul er 1
El ectricians knife 1
Emery cloth (or fine file) As required
Repair sl eeve (Raychem CRSM 1-1200 or equal) 1
Adhesi ve and seal ant tape (Raychem Thernofit S1030 As required
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
NOTE: The cabl e repair sleeve material shall neet the requirenments of ML-I-
23053/ 15 and table 1B1-1V. The material shall be coated with a heat
acti vated adhesive and fabricated into a tube shape as shown on the figures
bel ow.
Step 1 - Select a repair sleeve in accordance with table 1B1-1V.
Step 2 - Trimoff the frayed, burned, or protruding jacket material with a knife

usi ng care not to damage the kevlar or
Square up the jacketing where required.

1B1-5

OFCC j acket (see figure 1B1-8).
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M L- STD- 2042- 1A( SH)

Damaged area

Optical Fiber Cable Component
(4 places) (typical)

Outer jacket

FI GURE 1B1-8. Danmmged cabl e.

TABLE 1B1-1V. Repair sleeve di nensions (tube).
Repair sl eeve di nensi ons
Cabl e Cable O D. B D nensi on mm (i nches)
type mm( i nches) mm
noni nal (inches) wal |
Lengt h I nsi de di aneter t hi ckness
(m ni mu after
Expanded Recover ed shri nki ng
(m ni mum (maxi mum (+/ - 10%
4- Fi ber 8.1 (.32) 201 (4.0) A+ 2B 19.1 5.6 (0.22) 3.0 (0.11)
(0. 75)
8- Fi ber 11.1 (. 44) 101 (4.0) A+ 2B 19.1 5.6 (0.22) 3.0 (0.11)
(0. 75)
36- Fi ber 20.8 (.82) 101 (4.0) A+ 2B 28.0 9.6 (0.38) 3.0 (.12)
(1.10)
NOTE: Refer to figure 1B1-9 for a definition of A and B di nensions.
Step 3 - Abrade the jacket circunferentially to the di mensi on shown using emery
cloth or a fine file (see table 1B1-1V and figure 1B1-9).
FI GURE 1B1-9. Cabl e preparation.
Step 4 - Clean 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 follows:

WARNI NG Application of too nuch heat will

cause the adhesive to flow and
may cause burns if

it conmes in contact with the skin.

1B1-6
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Step 6

Step 7

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

Cut 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 danmaged area is
filled, then, holding the heat gun approximately 102 mm (4 i nches) away,
apply just enough heat to the tape to formand contour to the cable (see
figure 1B1-10).

Abraded

P
S5
X

FI GURE 1B1-10. Tape contoured to cable.

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

CAUTI ON: Do not overheat the cable. Prolonged exposure of the jacket to
tenperatures above 160°C (320°F) nay damage the cable jacket. Discontinue
heating of the sleeve and allow the cable jacket to cool before reheating
if the cable jacket shows any signs of bubbling.

Center the repair sleeve over the damaged area. Hold the heat gun
approximately 102 mm (4 inches) away and heat the center by applying heat
evenly around the sleeve until it shrinks over cable (see figure 1B1-11).
Wor ki ng 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).

FI GURE 1B1-11. Shrinking the sl eeve.

1B1-7
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Sealant

FI GURE 1B1-12. Conpleted repair.

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

3.4 Procedure Ill. Mthod 1B1-3 rubber tape

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

TABLE 1B1-V. Equi pnent and nateri al s.

Descri ption Quantity

Safety gl asses 1

Rul er 1

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

Heat gun (Raychem 500B or equal) 1

Fi bergl ass tape (1 in.) As required
El ectrical coating (3M Scotch Kote or equal) As required
Al cohol bottle w th 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

usi ng care not to damage the kevlar or the OFCC jacket (see figure 1B1-
13). Square up the jacketing where required.

1B1-8 METHOD 1B1
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Step 2

Step 3

Step 4

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

Damaged area

Optical Fiber Cable Component
(4 places) (typical)

Outer jacket

FI GURE 1B1-13. Damaged cabl e.

Abrade the jacket circunferentially approximately 76 mm (3 inches) on
either side of the damaged area using enery cloth or a fine file (see
figure 1B1-14).

Dap,
Ageq
area 76"7"7
e
RO
XA

R RIS
G 0o g
RS ~¢'¢4.$jg{,>~

NI

FI GURE 1B1-14. Cabl e preparati on.

Clean the abraded area with al cohol and blow dry with air.

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

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

Cut 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,
hol di ng the heat gun approximately 102 mm (4 inches) away, apply just
enough heat to the tape to formand contour to the cable (see figure 1B1-
15).

1B1-9
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Step 5

Step 6

Step 7

Step 8

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

Abraded

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

Cover the entire abraded area with one |ayer of half |apped adhesive and
seal ant tape, pulling the tape to approxi mately one-half its original
t hi ckness.

Cover the adhesive and seal ant tape with one |ayer of half |apped
fiberglass tape.

CAUTI ON: Do not over heat the cable. Prolonged exposure of the jacket to
tenperatures above 160°C (320°F) may danmge the cable jacket. Discontinue
heating of the tape and allow the cable jacket to cool before reheating if
the cabl e jacket shows any signs of bubbling.

Hol di ng the heat gun approximately 102 mm (4 inches) away fromthe cable,
heat the entire area covered by the tape for approximately 3.5 ninutes
with the heat gun to blend the adhesive and sealant into the fiberglass
t ape.

Apply a coat of electrical coating to the entire area and let it set a
m ni mum of 10 mi nutes.

3.5 Procedure IV. Method 1B1-4. Waparound sl eeve wi th adhesive closure.

3.5.1 The equipnment and materials in table 1B1-VI shall be used to performthis

procedure.
TABLE 1B1-VI. Equi pnent and materi al s.
Descri ption Quantity
Safety gl asses 1
Rul er 1
El ectricians knife 1
Emery cloth (or fine file) As required
Adhesi ve and seal ant tape (Raychem Thernofit S1030 As required
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
NOTE: The cabl e repair sleeve material shall neet the requirenments of ML-I-
23053/ 15 and table 1B1-VII. The material shall be coated with a heat
acti vated adhesive and fabricated into a wap with a self adhesive closure
system as descri bed bel ow.
Step 1 - Select a repair sleeve in accordance with table 1B1-VII.

1B1-10
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M L- STD- 2042- 1A( SH)

TABLE 1B1-VII. Repair sleeve dinensions (w aparound).
Repair sl eeve di nensi ons
Cabl e Cable O D. B Di nensi on mm (i nches)
type mm( i nches) mm
noni nal (inches) wal |
Lengt h I nsi de di aneter t hi ckness
(m ni mum after
Expanded Recover ed shri nki ng
(m ni mum (maxi mum (+/ - 10%
36- Fi ber 20.8 (.82) 76 (3.0) A+ 2B 31.8 12.7 (.50) 2.0 (0.08)
(1.25)
NOTE 1: Refer to figure 1B1-17 for a definition of A and B di nmensi ons.
NOTE 2: Repair sleeves are not currently available for the 4-fiber and 8-fi ber
cabl e si zes.
Step 2 - Trimoff any frayed, burned, or protruding jacket material with a knife
usi ng care not to damage the kevlar or the OFCC jacket (see figure 1B1-
16). Square up the jacketing where required.
Damaged area
Optical Fiber Cable Component
(4 places) (typical)
Outer jacket
FI GURE 1B1-16. Damaged cabl e.
Step 3 - Abrade the jacket circunferentially to the di mensi on shown using emery
cloth or a fine file (see figure 1B1-17).
rade/ack
X
5% 0:559:5%;
4’2’2?;?{%;%1 a: %
FI GURE 1B1-17. Cable preparation.
Step 4 - Clean the abraded area with al cohol and blow dry with air.
Step 5 - Fill

any | arge depressions or voids with adhesive tape as required to
restore the cable contour as follows:

WARNI NG Application of too nuch heat will

cause the adhesive to flow and
may cause burns if

it conmes in contact with the skin.

Cut 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,

1B1-11
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hol di ng the heat gun approximately 102 mm (4 inches) away, apply just
enough heat to the tape to formand contour to the cable (see figure 1B1-
18).

Abraded

FI GURE 1B1-18. Tape contoured to cable.

Step 6 - Cut the cable jacket repair sleeve to the proper length (see table 1B1-
Vi)
Step 7 - CAUTION: Do not overheat the cable. The jacket should be just warmto the

fouch.  Prol onged exposure of the jacket to tenperatures above 160C
(320°F) may damage the cable jacket.

Hol d the heat gun approximately 102 mm (4 inches) away fromthe cabl e and
apply heat to all parts of the cable jacket to which the repair sleeve is
to be applied.

Step 7 - Renpve the protective rel ease tape fromboth flaps of the sleeve to expose
the surfaces of the contact adhesive.

Step 8 - Place the sleeve around the cable so that the seal ant side of the sleeve
is next to the cable, align the sleeve side edges, and press the contact
surfaces together along the full length of the sleeve (see figure 1B1-19).

Contact surfaces pressed together

Figure 1B1-19. Assenbl ed sl eeve.

Step 9 - CAUTION: Do not over heat the cable. Prolonged exposure of the jacket to
tenperatures above 160°C (320°F) nay damage the cable jacket. Discontinue
heating of the tape 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 damaged area. Hold the heat gun
approxi mately 102 mm (4 inches) away and heat the center by applying heat
evenly around the sleeve until it shrinks over cable (see figure 1B1-20).
Wor ki ng 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 1B1-21).

1B1-12 METHOD 1B1

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T720:58Z
Check the source to verify that this is the current version before use.



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

Shri nki ng sl eeve.

FI GURE 1B1- 20.

Sealant

i
)
&
.
5

OB

52

Conpl et ed repair.

FI GURE 1B1-21.

Step 10 - Renove heat and allow the sleeve to cool.

METHOD 1B1
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Commander, Naval Sea Systems Command, SEA 03R42

F YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
Defense Quality and Standardization Office
5203 Leesburg Pike, Suite 1403, Falls Church, VA 22041-3486
Telephone (703) 756-2340 AUTOVON 289-2340
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FPrevious editions are obsolete.
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__Check the source to verify that this is the current version before use.
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