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FOREWCRD

1. This Department 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
Departments and Agencies of the Department of Defense.

2. Beneficial coments (recomrendati ons, additions, deletions) and any
pertinent data which may be of use in inproving this docunent shoul d be addressed
to: Department of the Navy, Naval Sea Systens Command, ATTN SEA 05Q 1333 Isaac
Hul | Avenue Sout heast, Stop 5160, Washington Navy Yard, DC 20376-5160 by using the
sel f-addressed Standardi zati on Docunent | nprovement 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 (optical
fiber cabling and associ ated conponents) on Naval surface ships and submarines. The
met hods specified herein are not identifiable to any specific ship class or type,
but are intended to standardize and nininze variations in installations 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 eight parts; the basic standard
practice and seven nunbered parts as foll ows:

Part 1 Cabl es

Part 2 Equi prent

Part 3 Cabl e Penetrations

Part 4 Cabl enays

Part 5 Connectors and I nterconnections

Part 6 Tests

Part 7 Pierside Connectivity Cable Assenblies and I nterconnection Hardware
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1. SCCPE

1.1 Scope. This standard provides detail ed methods for the installation of
fiber optic cabl e topol ogy equi prent (see 3.16), and optical fiber cable entry to
fiber optic cable topol ogy and ot her equi pnent.

1.1.1 Applicability. These criteria apply to installations on specific ships
when i nvoked by the governing ship specification or other contractual documnent.
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 sone degree of flexibility be
exercised in enforcing this document. Wen there is a conflict between this
docunent and the ship specification or contract, the ship specification or contract
take precedence. Were ship design is such that the nethods herein cannot be
i npl ement ed, users should submt new nmet hods or nodifications of existing nethods
for approval prior to inplenmentation to: Department of the Navy, Naval Surface
Varfare 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 docunments listed in this section are specified in sections
3, 4 and 5 of this standard practice. This section does not include docunents cited
in other sections of this standard practice or recomrended for additional
information or as exanples. Wile every effort has been nade to ensure the
conpl eteness of this list, docunent users are cautioned that they nust neet all
speci fied requirements docunents cited in sections 3, 4 and 5 of this standard
practice, 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. Unless otherw se specified, the issues of these docunents are those |isted
in the issue of the Departnent of Defense Index of Specifications and Standards
(DD SS) and suppl erent thereto, cited in the solicitation (see 6.2).

FEDERAL SPECI FI CATI ONS

A A-00272 - Caul ki ng Conpounds.

A- A-59728 - Plug, Tube Fitting, Blown ptical Fiber.

A- A- 59729 - Furcation Units, Tube, Bl own Qptical Fiber.
A- A-59730 - Plugs, Tapered Tube, Bl own Optical Fiber.
A- A-59731 - Fttings, Tube, Blown ptical Fi ber.

DEPARTMENT COF DEFENSE SPEQ FI CATI ONS

M L- DTL- 15024 - Plates, Tags and Bands for Ildentification of
Equi prrent .

Plate, ldentification.

M L- DTL- 15024/ 5

M L- E- 24142 - Enclosures for Bl ectrical Fittings and Fi xtures,
General Specification For.

M L- S 24235 - Stuffing Tubes, Metal and Packing Assenblies for
El ectric Cables, General Specification for.

M L- PRF- 24623 - Splice, Fiber ptic Cable, General Specification for

(Metric).
M L- PRF- 24623/ 4

Splice, Fiber Ootic, Housing, Fiber.
M L-1-24728

I nt erconnection Box, Fiber ptic, Metric, General
Specification for.

DEPARTVENT COF DEFENSE STANDARDS
M L- STD- 461 - Hectromagnetic Em ssion and Susceptibility
Requi renents for the Control of H ectromagnetic
I nterference.
M L- STD- 889 - Dissinlar Mtals.

M L- STD- 1310 - Shipboard Bondi ng, G oundi ng, and ot her Techni ques
for H ectromagnetic Conpatibility and Safety.

M L- STD- 2003 - Hectric Pant Installation Standard Methods for
Surface Ships and Submari nes.

2
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M L- STD- 2003- 1 - Hectric Plant Installati on Standard Met hods for
Surface Ships and Subrarines (Cable).

M L-STD-2003-2 - Hectric Plant Installation Standard Mt hods for
Surface Ships and Subrari nes (Equi pnent) .

M L-STD-2042-1 - Fiber Optic Topol ogy Installation Standard Met hods
for Naval Ships (Cables)(Part 1 of 7 Parts).

M L-STD-2042-5 - Fiber Optic Topol ogy Installation Standard Mt hods
for Naval Ships (Connections and
I nterconnections)(Part 5 of 7 Parts).

M L- STD- 2042- 6 Fi ber Optic Topology Installation Standard Met hods

for Naval Ships (Tests)(Part 6 of 7 Parts).

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

2.2.2 CGher Governnent docurments. The foll owing other Government docunents
forma part of this document to the extent specified herein. Unless otherw se
specified, the issues are those cited in the solicitation.

DEPARTMENT COF DEFENSE DRAW NGS

NAVSEA Drawing - 6872812 Tool Kit, ML-S 24623, Fiber ptic, Navy
Shi pboar d.

NAVSEA TECHN CAL PUBLI CATI ONS
S9074- AR-A B-010/ 278 - Weélding and Casti ng.

(Copi es of docunents shoul d be obtained fromthe contracting activity or as
directed by the contracting officer.)

2.3 Non-Government publications. The follow ng docurents forma part of this
docunent to the extent specified herein. Unless otherw se specified, the issues of
t he docurents which are DCD adopted are those listed in the issue of the DD SS
cited in the solicitation. Unless otherw se specified, the issues of docunents not
listed in the DODI SS are the issues of the docunments cited in the solicitation (see
6.2).

AMER CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Z136. 2 - Safe Use of ptical Fiber Communication Systens
Wilizing Laser D ode and LED Sources

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

AMER CAN SOOI ETY FCR TESTI NG AND MATERI ALS ( ASTM

ASTM F1836M - Standard Specification for Stuffing Tubes, Nyl on,
and Packing Assenblies (Metric)

(Application for copies should be addressed to the Amrerican Society for Testing
and Materials, 100 Barr Harbor Drive, Wst Conshohocken, PA 19428-2959.)
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ELECTRCNI CS | NDUSTRY ASSCO ATI QN TELECOMMUNI CATI ONS | NDUSTRY ASSCO ATI ON
El A Tl A- 440 - Fiber otic Term nol ogy.
(Application for copies should be addressed to d obal Engi neeri ng Docunents,
1990 M Street NW Suite 400, Washi ngton, DC 20036.)
SQd ETY OF AUTOMOTI VE ENGA NEERS ( SAE)

SAE AVB-DTL-23053/5 - Insulation Sleeving, Hectrical, Heat
Shrinkabl e, Polyolefin, Fexible, Oosslinked.

SAE AS 23190 - Straps, danps and Munting Hardware, Pl astic
and Metal for Cable Harness Tying and Support.

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

2.4 Oder of precedence. |In the event of a conflict between the text of this
docurment 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 obtai ned.
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3. DEFINTIONS

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

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

BCF Bl own optical fiber

FOOP Fiber optic cable plant

FOCT Fiber optic cable topol ogy

FO CB Fiber optic interconnection 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 transmt information. Allocated and not
used fibers include fibers allocated as systemspare fibers, systemgrowh fibers,
and systemredundant fibers.

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

3.5 Aternate channel. The allocated and used active backup link for a normal
channel .

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

3.7 BCF bundle. A group of optical fibers within a special jacket that all ows
the entire bundle to be blow into a BCF tube.

3.8 BCF cable. A cable that contains one or nmore BCOF tubes through which
optical fibers or optical fiber bundl es are bl own.

3.9 BCF fiber. An optical fiber with a special coating that allows the fiber
to be blown into a BOF tube.

3.10 BCF path. The uni que assenbl age of concatenated BCOF tubes, which forma
conti nuous conduit through the FOCOP between two BOF end points.

3.11 BCF tube. A tube within a BOF cabl e through which BOF fibers or BOF
bundl es are bl own.

3.12 BCF tube coupler. A device used to join two BOF tubes together.

3.13 BCF tube routing box (TRB). An enclosure for holding BOF cables (trunk
and | ocal), BCF tubes (trunk and local), and tube couplers to interconnect BCF
t ubes.

3.14 End user equipnent. 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 (FOOP). A subset of the FOCT that excludes | ocal
cabl es and their associated components. A conventional FOCP includes FQ CBs, trunk
cables and their associated connectors and splices. A BOF FOCP consists of FQ CBs,
TRBs, tube couplers, BOF trunk cables, BCF fibers, BOF bundles, tube furcation units
and associ ated connectors and spli ces.
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3.16 Fiber optic cable topology. An integrated optical fiber distribution
systemthat provides the optical interconnection between end user equi prents. A
conventional FOCT includes the conventional FOCP conponents and outl et boxes, | ocal
cables and their associated connectors and splices. A BOF FOCT includes the BCOF
FQOCOP conponents, BOF cable furcations, |ocal conventional cables, |ocal BOF cables,
and associ ated connectors and spli ces.

3.17 Fiber optic interconnection box (FAGB). An enclosure for hol ding
optical fiber cable (BO- and conventional), BCF tubes, tube furcation units, and
optical fiber splices, connectors and adapters.

3.18 Installing activity. Any mlitary, comrercial, or industrial
organi zation involved with the installation of fiber optic cable topol ogi es aboard
Naval shi ps.

3.19 Local cable.

3.19.1 Local conventional cable. A conventional optical fiber cable that runs
bet ween an end user equipnent and an FOQ CB (or outlet box), or between an FA CB and
an outl et box.

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

3.20 Mninumbend diameter. The diameter at which a conventional optical
fiber cable, OFCC (see 3.25), |oose tube furcation cable, or BO- bundl e (see 3.7)
can be bent wi thout degrading optical performance, or the diameter at which a BOF
cabl e or BOF tube (see 3.11) can be bent without kinking a BOF tube. The short-term
bend di aneter applies during handling and installing; the |ong-termbend di aneter
applies to the conpleted installation.

3.21 Miltiple cable penetrator (MXP). A device that provides a nmeans for
naki ng watertight, airtight, and firetight penetrations through decks, bul kheads,
and i nto equi prrent .

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

3.23 Nornal channel. An allocated and used active |ink between system
equi prent that has a designated active backup Iink.

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

3.24.1 BCOF cable. A cable that contains one or nore BCOF tubes through which
BCF fibers or BCF bundl es are bl own.

3.24.2 Conventional 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
nmanuf act uri ng process.

3.25 ptical fiber cable conponent (CGFCC). A buffered fiber augnented with a
concentric layer of strength menbers and an overal |l jacket.

3.26 Qutlet box. A small termnation box used to break out a | ocal cable from
an FOCB or TRB to one or nore end user equiprments in 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 wthin the FOCT.
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3.27.1 FQOCP spare fiber. An unallocated spare fiber for use by any system
usi ng the FOCP.

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

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

3.29.1 onventional trunk cable. A conventional optical fiber cable that runs
bet ween two FQ CBs.

3.29.2 BCF trunk cable. A single BOF cable connected between two FOCOP TRBs or
between a FOCP TRB and a FOCP FO CB. A BCF trunk cable contains nultiple BCGF trunk
t ubes.

3.30 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 BCOF tube.

3.31 Unused fiber. Afiber 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.

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:14Z
Check the source to verify that this is the current version before use.



M L- STD- 2042- 2B( SH)

4. GENERAL REQU REMENTS

4.1 Fiber optic equipnent installation. |Interconnection boxes in accordance
with ML-1-24728 and tube routing boxes in accordance with ML-1-24728 or ML-E
24142 shall be installed as specified herein. These methods may be extended to
other fiber optic equi pment when specified by the ship specification or the system
dr awi ngs.

4.1.1 |Interconnection box and tube routing box selection. The interconnection
boxes and tube routing boxes sel ected shall be those identified in the ship
speci fications and drawi ngs. Substitute boxes shall not be used without authorized
approval (see 3.6). In those instances where the installing activity (see 3.18) is
responsi bl e for interconnection box sel ection, the box type shall be selected from
M L-1-24728 or as approved by the Naval Surface Warfare Center (see 1.1.1). The box
shal | be sized to provide sufficient capacity to accept the total nunber of fibers
entering the box (including growh fibers) as specified by the ship specification
and systemdraw ngs. For boxes with BCF cabling, interconnection boxes shall have
capacity for fiber that may be installed in unused BOF trunk tubes. In those
i nstances where the installing activity is responsible for tube routing box
sel ection, the box type shall be selected fromeither ML-E-24142, ML-1-24728, or
as approved by the Naval Surface Warfare Center (see 1.1.1). Tube routing boxes
shal |l be sized to provide sufficient capacity to accept the total nunber of BCF
tubes entering the box.

4.1.2 Location. Boxes shall be located in accordance with the system
drawi ngs. In those instances where the installing activity is responsible for
sel ecting box | ocation, the follow ng requirenents apply:

a. In instances where a box interfaces directly with only one end user
equi prrent, the box shall be | ocated as close as possible to that equi prent
without interfering with any other systens or violating any other
requi rements specified herein. |If a box interfaces directly with two or
nore end user equiprents, the box shall be so located as to keep the
majority of local cable (see 3.19) runs as short as possible. For end
user equi pnent with local cables that are required to be survivably
separated, the boxes that connect these local cables to trunk cabl es shal
be located in different conpartnents, except for the case where the
i nterconnection box and the equipnent are in the same conpartment. In
this situation, both cables nay be run fromthe equi pnent to the sane box.

b. Boxes shall be located in spaces protected fromthe weat her whenever
possi bl e. Boxes shall not be installed in voids or inaccessible spaces.
If nmounting the box within gun or mssile blast areas cannot be avoi ded,
it shall be located clear of maxi numdeflection or whip of bul kheads and
deck plating.

C. Unl ess ot herwi se approved by NAVSEA, box | ocation shall provide ready
access and entry for maintenance. No part of the box should be at a
hei ght greater than 7 feet above the deck, with the preferred naxi mum
hei ght being 5 feet. There shall be a mnimumof 2 feet of clearance in
front of the box.

4.1.3 |Interconnection box nounting. Interconnection boxes shall be nounted in
accordance with methods specified in 5. 1.

4.1.3.1 Bonding, grounding, and shielding. Boxes that contain active fiber
optic conponents, such as switches or transceivers, shall be bonded, grounded, and
shi el ded in accordance with ML-STD 1310. Bondi ng, groundi ng, and shi el di ng i nsi de
the box shall be in accordance with ML-STD 1310 and M L- STD- 461.
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4,1.3.2 Holes drilled in beans. Holes drilled in structural menbers for
passi ng cabl es or securing equi pnent shall be on the neutral axis of the beam or
between the neutral axis and the point of attachnent. Reinforcenent of holes, where
required, shall be in accordance with the applicable ship specification

4.1.3.3 Welding. Unless otherw se noted, wel ding of studs, step hangers,
tapped pads, nounting pads, and extensi on hangers shall be in accordance with NAVSEA
Techni cal Publication S9074- AR G B-010/278. Any required tappi ng shall be done
bef ore wel di ng.

4.1.3.4 Fasteners. Material for the bolts, nuts, nachine screws and washers
used to fasten boxes to decks and bul kheads shall be as specified in the ship
speci fication and drawi ngs, and in the methods described herein. Locking devices in
accordance with ship specifications shall be used for bolts that secure the boxes.
Through-bolts and sel f-1ocking nuts shall be used to nount boxes | ocat ed:

a. In gun nounts.
b. In nmssile launch areas.
C. In subnarine battery conpartnents above the | evel of the |owest cell tops.

4.1.3.5 Dy ssinlar netals. Were design requirements preclude the isolation
of inconpatible metal conbinations, as identified in ML-STD 889, from one anot her
the area in contact shall, as a mninmm be coated, treated, or otherw se insul ated
agai nst corrosion in accordance with Appendi x A of M L-STD 889

4.2 Cable entrance to equipnent. ptical fiber cables shall enter equi pment
in accordance with the methods described herein and as fol |l ows:

a. Cabl es shal|l enter spl ashproof, spraytight, watertight, subnersible, and
expl osi onpr oof equi pnent through multiple cable penetrators (MFP s)
integral to the equi pment or through stuffing tubes. Wen stuffing tubes
are used, entrance shall be made through the bottomor sides of the
equi prrent where possible. Stuffing tubes used to enter spl ashproof,
spraytight, or watertight equiprment shall be nylon in accordance wth ASTM
F1836M Stuffing tubes used to enter subnersible (50 foot) and
expl osi onpr oof equi pment shall be netal in accordance with ML-S 24235

b. Cabl es shall enter nol ded plastic equi pment through nylon stuffing tubes.

C. The entrance of cables via connector plugs and receptacles shall be as
specified on the applicable ship or system draw ngs.

d. The entrance and groundi ng of electrical cables using MOP s integral to
t he equi prent shall be as specified on the applicable ship or system
dr awi ngs.

4.2.1 Cable slack. Cables shall be secured to ship structure as close as
possible to the equi pment without violating cable long termbend diameter (see 3.20)
requi rements. Cabl es entering hard-rmounted equi pnent shall have sufficient slack
bet ween t he equi pnent and the |ast point of cable support, to prevent danage to the
cabl e caused by vibration. Cables connected to equiprent provided with resilient or
shock nounts shall have a mninumlength of 46 cm (18 in) with not less than 8 cm (3
in) of slack between the equi pment and the | ast point of support of the cable to
provide for flexibility and movenent of the equi pnent under shock, vibration, and
in-service loading. Cables termnated in a heavy duty (nultiple termnus) connector
shal | have an additional mninumof 25 cm (10 in) of slack in the cabl enay from
which the cable exits to provide for two reternminations. For cables that enter
equi prent by way of stuffing tubes or MCP's, there shall be enough sl ack inside the
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equi prrent for a mninumof two retermnations. Were connectors are used for cable
entrance to equi pment, the cables shall be installed such that the connectors may be
easily renoved

4.2.2 Cable formng and shaping. Qptical Fiber Cable Components (COFCCs), |oose
tube furcation cables, and buffered fibers within interconnection boxes shall be
routed around the inside edges of the box such that they do not bl ock or otherwi se
obstruct access to any connections within the box. The group or bundl e of GFCCs or
| oose tube furcation cables shall be protected from possi bl e danage on sharp edges
by using ties, clanps or tubing. Care shall be taken when attachi ng the group or
bundl e as shown in the nethods herein to prevent kinking or cutting the GFCC or
| oose tube furcation cable jackets and to ensure that bends do not violate the
m ni mum short termbend diameter of eight times the G-CC or | oose tube furcation
cable CD and the m nimumlong termbend di aneter of sixteen times the GFCC or | oose
tube furcation cable QD

4.2.3 Tube fornming and shaping. BCF tubes within interconnection boxes shal
be routed around the inside edges of the box such that they do not bl ock or
ot herwi se obstruct access to any connections within the box. BCOF tubes within tube
routing boxes shall be routed around the inside edges of the box to the maxi mum
extent practicable. The tubes shall be organized using ties, clanps or other
organi zati on devices. Care shall be taken when organi zing the BOF tubes as shown in
the nethods herein to prevent kinking or crushing the tubes and to ensure that bends
do not violate the tube m ni mumshort termand | ong termbend dianeter of 130 mm (5
in).

4.2.4 Splice assenbly and alignment. The mating and alignment of splice
ferrules shall be acconplished after they enter the equi pment as specified herein
The fiber optic splice ferrules shall be installed on the buffered fibers in
accordance with Method 5CL in Part 5 of this standard practi ce.

4.2.5 |Interconnection organization. Fiber optic connectors and adapters shal
be mounted on the optical patch panels nounted in the interconnection box. The
posi tion of each connector shall be in accordance with system draw ngs.
Unternminated fibers shall be tied off in the bundle. The reservation of unused
connection spaces for unternmnated fibers shall be as specified in the ship
specification. |If the installing activity is responsible for the interna
configuration of the interconnection box, the configuration shall be in accordance
with 4.2.5. 1.

4.2.5.1 Connector organization. The individual patch panels shall be filled
starting with the row cl osest to the inside of the box and worki ng outward (see
figure 2-1 for guidance). Allocated fibers [normal, alternate, and NRC fibers (see
3.23, 3.5, and 3.22) and systemgrowh and spare fibers] shall be | ocated nearest
the inside of the box. Spare fibers (see 3.27) shall be located in close proximty
to their respective allocated fibers. Unused adapters shall be |ocated closest to
the outside of the box.

10

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:14Z
Check the source to verify that this is the current version before use.



M L- STD- 2042- 2B( SH)

Pat ch
/_panel
Unused“E©°@,®¢®¢@o@o@o@o ]
Do Do Do PDoDoDPDoDPDoDo
Do Do Do PoBDoBPDD1I Do
AllocatEd—\\@o@o@o®°©°@°@ @*’//__ Spar es
oD DD DoDoDtD o
(@¢@¢®o®o@o@o© @°_1Inside
| | |Q| / of box
& X X d

FIGURE 2-1. Exanple patch panel configuration

4.2.6 Nanmeplates and marking. Namepl ates shall be provided for all equi pnent
and shall be in accordance with ML-DIL-15024 and M L-DTL-15024/5. MNarking shall be
as specified in the ship specification, applicable drawi ngs, and the requirenents
herein. Interconnection box and tube routing box identification and | ocation plates
shall be located on the outside of the cover. Cable narking at an equi prent shal
be in accordance with Part 1 of this standard practice.

4.2.6.1 |Internal interconnection box nmarking. Each connector or adapter
position on the optical patch panels shall be marked. A configuration chart show ng
all the connections within the box shall be permanently attached to the inside of
the box. The input and output cable and fiber nunbers and the connector position
nunber shall be shown for each connection. The configuration chart for BOF
i nt erconnection boxes shall also provide the furcation unit identification nunber
and the tube identification nunber for each connection. For unterninated fibers,
the configuration chart shall show the patch panel adapter nunber reserved for each
fiber (if applicable). In those instances where |lasers are used as optical sources,
each interconnection box shall be internally marked i n accordance with ANSI Z7136. 1.
In those instances where BCF connections or furcation units are contained wthin the
i nterconnection box, the box shall be internally narked in a conspi cuous | ocation
with the follow ng:

"CAUTION DO NOT' DI SENGAGE MATED BCF TUBE COUPLERS UNLESS AUTHCRI ZED.
DI SENGAG NG UTI LI ZED BCF TUBE COUPLERS MAY DAVAGE BREAK THE CPTI CAL FI BERS GONTAI NED
WTH N THE BCOF TUBES. "

4.2.6.2 |Internal tube routing box marking. A configuration chart show ng al
the tube connections within the box shall be permanently attached to the inside of
the box. The path identification and the tube identification nunbers of the
connect ed tubes shall be shown for each pair of connected tubes. BOF tube routing
boxes shall be internally marked in a conspi cuous |location with the foll ow ng:

"CAUTION DO NOT' DI SENGAGE MATED BCF TUBE COUPLERS UNLESS AUTHCRI ZED.
DI SENGAG NG UTI LI ZED BCF TUBE COUPLERS MAY DAVAGE BREAK THE CPTI CAL FI BERS GONTAI NED
WTH N THE BCOF TUBES. "

4.2.7 BCF tube end termnation. BCF tubes within equi pment shall al ways be
termnated to other BOF tubes, BCF tube furcation units or end caps. BOF
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term nation devi ces shall be as specified herein or as approved by the Naval Surface
VWarfare Center (see 1.1.1).

4.3

a.

Saf ety precautions. The foll owing safety precautions apply:

(bserve all witten safety precautions given in the nethods of this
standard practi ce.

(bserve all warning signs on equi pnent and naterials.

The classification of a laser is based on the ability of the optical beam
to cause damage to the eye. Under normal operating conditions, an optica
fiber communi cation system (CFCS) is inherently an eye safe system but,
when an optical fiber connection is broken and optical view 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

i ndi cate the degree of hazard and required hazard control neasures. Refer
to ANSI 7136.2 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
requi red control neasures.

(2) Light generated by light emtting diodes (LED s) and | aser di odes 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 diode and do not stare into broken, severed or disconnected
optical cabl es.

(3) Do not viewthe primary beamor a specular reflection froman O-CS
with an optical mcroscope, eye | oupe or other view ng instrunent.
The instrument may create a hazard due to its |ight gathering
capability.

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 may
be extrenely sharp and can | acerate or penetrate the skin or cause

per manent eye danmage if touched. |If the fiber penetrates the skin, it
nost likely will break off, in which case the extraction of the fiber
shoul d be performed by trained medi cal personnel to prevent further
conpl i cati ons.

Never | ook into the end of a BOF tube. A ways wear approved safety
gl asses when handling BCF tubes that may be connected to a pressure
sour ce.

Wash hands after handling bare fibers.

Do not eat or drink in the vicinity of bare optical fibers. Ingested
optical fibers may cause serious internal danage.
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5. DETA LED REQU REMENTS

5.1 Fiber optic interconnection equipnent installation. The methods covered
here are applicable to the fiber optic interconnection boxes and tube routing boxes.
They nay be extended to other fiber optic interconnection equiprment only after
contacting the contracting activity. The nounting of these boxes on ship structure
is the sane as the standard rmounting nmet hods of electrical enclosures given in ML-
STD-2003-2. These nethods will not be repeated in this standard practice; however,
they are identified and listed here to aid the user in rapidly locating the
appl i cable nethod in ML-STD 2003-2 to be used for installing the fiber optic
i nterconnection box or the tube routing box. For interconnection equi pnent
cont ai ni ng single node fiber connections, shock isolation nounting nethods may be
required to meet systemrequirenents. Wen shock isolation nounting of
i nterconnection equi pent is required, interconnection equi pment nounting shall be
as specified in the installation draw ngs.

5.1.1 Non-watertight decks and bul kheads. The fol |l owi ng nethods shall be used
to install interconnection boxes or tube routing boxes on non-watertight decks and
bul kheads:

a. Steel decks and bul kheads: M L-STD 2003-2, Figure 2A1 or 2A4
b. A um num decks and bul kheads: M L-STD-2003-2, Figure 2A6 or 2A8
5.1.2 Watertight decks and bul kheads. The followi ng nethods shall be used to

install interconnection boxes or tube routing boxes on watertight decks and
bul kheads:

a. Steel decks and bul kheads: M L-STD-2003-2, Figure 2A1 or 2A2
b. A um num decks and bul kheads: M L-STD-2003-2, Figure 2A6 or 2A7

5.1.3 Stanchions. The follow ng nethods shall be used to instal
i nt erconnection boxes or tube routing boxes on stanchions:

a. Steel stanchion: ML-STD 2003-2, Figure 2A5.
b. A um num st anchi on: M L- STD-2003- 2, Figure 2A9

5.1.4 Metal joiner bul kheads. The follow ng method shall be used to instal
i nt erconnection boxes or tube routing boxes on netal joiner bul kheads:

M L- STD-2003- 2, Figure 2Al1l.

5.1.5 Expanded netal or wire mesh bul khead. The follow ng methods shall be
used to install interconnection boxes or tube routing boxes on expanded netal or
wi re nesh bul kheads:

M L- STD-2003- 2, Figure 2A12 or 2A13.

5.1.6 Refrigerated spaces. The follow ng method shall be used to instal
i nt erconnection boxes or tube routing boxes in refrigerated spaces:

M L- STD- 2003- 2, Figure 2A1l6.

5.1.7 @RP (glass reinforced plastic) bul kheads. The follow ng nethods shal
be used to install interconnection boxes or tube routing boxes on GRP bul kheads:

M L- STD-2003- 2, Figure 2A23 or 2A24 and Fi gure 2A25.
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5.1.8 Locking devices for installations on submarines. Locking devices of the
foll owing method shall be used in the installation of interconnection boxes or tube
routi ng boxes on submari nes:

M L- STD- 2003- 2, Figure 2A21.

5.2 Cable entrance to equipnent. ptical fiber cable entrance into equiprent
may enpl oy the sane devices (that is, stuffing tubes) used for electric cable
entrance into equipnent. Wen these devices are used and the procedures are the
same for both cable types, the methods will not be repeated in this standard
practice. However, the nethods are identified and |isted here to aid the user in
rapidly locating the applicable nethod in ML-STD 2003. Methods unique to optical
fiber cable or that differ fromthose for electric cable shall be in accordance with
this standard practice.

5.2.1 Nylon stuffing tubes. Conventional cable and BOF cable entry into
spraytight, spl ashproof, nolded plastic and watertight equipnent via nylon stuffing
tubes shall be in accordance with Method 2A1 and Met hod 2GL of this standard
practice, respectively.

5.2.2 Miltiple cable penetrator (MP). Conventional cable and BCOF cable entry
into equipnent via integral MCP' s shall be in accordance with Method 2B1 and Met hod
2HL of this standard practice, respectively.

5.2.3 Cable clanps. Cable entry into equiprent via cable clanps shall not be
permtted.

5.3 |Interconnection organi zation.

5.3.1 Conventional cable. The organization of the connectors and adapters and
the shapi ng of the OFQCs and buffered fibers within the interconnection box shall be
i n accordance with Method 2Cl1 of this standard practice.

5.3.2 BCF cable. The formng, routing, and shapi ng of BOF tubes within tube
routing boxes and i nterconnecti on boxes shall be in accordance with Method 211 and
Method 212 of this standard practice. The organization of the connectors and
adapt ers and the shapi ng of the | oose tube furcation cables within the
i nterconnection box shall be in accordance with Method 2ClL of this standard
practice.

5.4 Splice assenbly and alignnent. The interconnection of splice ferrules
wi thin the equi pnent shall be in accordance with Method 2D1 of this standard
practice.

5.5 BCF tube furcation unit fabrication. Fabricated BOF tube furcation units
shall be constructed in accordance with Method 2E1 of this standard practice. Qher
tube furcation units shall be in accordance with A-A-59729.

5.6 BCOF tube furcation unit installation. BCF tube furcation units shall be
used to provide a transition for BOF fibers fromBO- cable to fiber optic
connectors. Furcation units shall be installed in accordance with Mthod 2F1 of
this standard practice.

5.7 BCF tube end sealing. The sealing of unused BOF tube ends shall be in
accordance with Method 2J1 of this standard practice.
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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 methods for equi pnment mounting and cable entrance to
equi prrent depicted in this standard practice are intended primarily for new
construction; however, they are applicable for conversion or alteration of existing
shi ps.

6.2 |Issue of DODISS. Wen this standard practice is used in acquisition, the
appl i cabl e i ssue of the 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 phanurreric designati on systemwas devel oped to identify and locate a
gi ven et hod. The nethods were grouped together by function as foll ows:

QGoup A Conventional cable entrance to equi pnent via nylon stuffing tubes.
B: Conventional cable entrance to equi pnent via MP.
C. Qonventional cable and buffered fiber form ng and shapi ng.
D Splice assenbly and alignment.
E BCOF tube furcation unit fabrication.
F: BCF tube furcation unit installation.
G BOF cable entrance to equi prent via nylon stuffing tubes.
H BCF cabl e entrance to equi pment via MOP.
|: BOF cable forming, routing, and shapi ng.
J: BCF tube end sealing.

Then the designation systemwas conpl eted as fol | ows:
2 B 1-

‘ \— A ternate procedure within nethod

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

Thus, nethod 2B1 indicates there is no alternate procedure for method 1 of
group Bin Part 2 (ML-STD 2042-2) of M L-STD 2042.

6.4 Subject term(key word) listing.

Component

Entrance into equi prent

I nt er connect i on box

I nt erconnecti on box sel ection
| nt erconnecti on organi zati on
Nanepl at es and mar ki ng

Splice assenbly and al i gnnent

6.5 Changes fromprevious issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue, due to the extent
of the changes.

Preparing activity:
NAVY - SH

(Proj ect SESS-0006)
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METHCD 2A1

CONVENTI ONAL CABLE ENTRANCE TO EQU PMENT VI A NYLON STUFFI NG TUBES

1. SOCPE

1.1 Scope. This nethod describes a procedure for optical

fiber cable entry to

fiber optic cable topol ogy and ot her equi pment through nylon stuffing tubes.

2. REQU RED EQU PMENT AND MATER ALS.

2.1 The equiprrent and materials in table 2A1-1 shall be used to performthis

pr ocedur e:
TABLE 2A1-1. Egquipnent and material s.
Description Quantity
Saf ety gl asses 1
Rul er 1
Deburring tool (or equival ent) 1
Pai nt scr aper 1
Enery cloth As required
Cabl e jacket stripping tool (NAVSEA DW5 6872812-08 or equal) 1
Kevl ar shears (NAVSEA DW: 6872812-16 or equal) 1
Open end wench (sized to fit |ocknut) 1
Spanner wench (sized to fit cap) 1
RTV silicone rubber (Silastic 731731 or equal) As required
Priner (type to suit netal) As required
Tal ¢ (soap stone) As required
Al cohol bottle with al cohol /2- pr opanol 1
W pes As required
Canned air (or conpressed 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 bare fiber as they may be razor sharp. Wash your

hands thoroughly after handling bare fibers.
2A1-1

METHOD 2A1
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C. When visual ly inspecting an optical fiber, never stare into the end of a

fiber connected to a | aser source or LED.

3.2 Procedure.

NOTE: Packi ng assenblies and "O'-rings are not furnished with stuffing
tubes. They nust be ordered separately by the installing activity to
suit installations.

Step 1 - Select the recommended stuffing tube, packing and "O'-ring in
accordance with tables 2A1-11 and 2A1-111.

TABLE 2A1-11. Nylon stuffing tube sizes for optical fiber cable.
Cabl e type Cable CD mm (i n) Tube Packi ng Packi ng
noni nal si ze assenbl y assenbl y
part no. openi ng mMm
ASTM F1836M (in)
4- Fi ber 8.1 (0.32) 2 17-001 8.26 (0.325)
8- Fi ber 11.1 (0. 44) 3 18-018 12.0 (0.472)
18- Fi ber 14. 3 (0. 56) 4 19- 003 14.8 (0.584)
36- Fi ber 20.8 (0.82) 5 20- 003 21.7 (0.853)
TABLE 2A1-111. Nylon stuffing tube data.
- - Tube Tube Tube Tube
Stuffing tube sizes size 2 size 3 | size 4 size 5
Tube part nunber ASTM F1836M 1- 002 1- 003 1-004 1- 0006
Strai ght
t ube "O'-ring part nunber ASTM 214 216 218 226
F1836M
Tube part nunmber ASTM F1836M 2-002 2- 003 2-005 2- 006
Angl e
tube "O'-ring part nunber ASTM F1836M 212 216 218 220
NPT Tube part nunber ASTM F1836M 3-002 3-003 3-004 3- 005
Tube
NPT Tap nm (i n) 19 25 25 38
(0.75) (1.0 (1.0 (1.5)
Tube part nunber ASTM F1836M 4-02 4-03 4-04 N A
oy
Tube "O'-ring part nunber ASTM F1836M 214 216 220 N A
2A1-2 METHOD 2A1
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Step 2 - WARNNG \éar safety glasses during deburring to avoi d possible eye
injury.

I nspect the hole in the encl osure and renove any burrs or
irregularities using the deburring tool.

Step 3 - Fors teel enclosures where the roughness is greater than a 125
m croi nch finish (not required on al um num encl osures), renove the
pai nt using a paint scraper and clean the surface with enery paper
approxi mately 13 mm (0.5 inch) w de around the hole on the exterior of
the enclosure. Apply one coat of priner, and allowto set. Dust coat
the surface with talc if the primer is not thoroughly dried at the
time of the tube installation. Renove the cover and proceed to step
4, 5 or 7 below, as applicable.

Step 4 - Wth straight tubes, insert the stuffing tube body into the hole from
the inside of the enclosure (see figure 2A1-1). |f necessary, renove
the interior fitting fromenclosure. Proceed to step 6 bel ow

Strai ght tube
ASTM F 1836M 1
(applies to angle tubes)

Typi cal encl osure

wal | thickness
4.5 mm max.
d

Ship structure Body
End of cable jacket — _|
not required to be flush [T+ .
wi th end of bushing Vasher retai ner
]
T ="\
r—y
O earance hole ~— | N Locknut
7
N
~ N
"0 Ring é%%

Bushi ng

N\ X

/.

Cap

Cabl e

FI QURE 2A1-1. Straight tube.
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Step 5 - Wth "Y' and angle tubes, insert the stuffing tube body into the hole
from the outside of enclosure (see figures 2Al1-2 and 2Al-3). The
excess length protruding into the encl osure nay be renoved.

"Y" Tube 45 degree angle
ASTM F1836M 4

Cl ear ance hol e

Locknut

l- Encl osure wall thickness
4.5 mm nmax.

FI QURE 2A1-2. “Y’ (45°) tube.

90 Degree angl e tube
ASTM F1836M 2

Body .
Packi ng

assenbly

\\\\\\\\\\\\\\\\\\\\ NN
»

RAANINA AN NN

AA
277
N \\\\\\\\\\\\\\\\\\l 7

"O - Ri
' ng 7

N\

Encl osure wal |

Locknut t hi ckness 19 nm max.

Cl ear ance hol e

FI QURE 2A1-3. 90° angl e tube.

Step 6 - Screw the | ocknut onto the body and tighten with a wench agai nst the
"O'-ring sufficiently to obtain plastic to netal contact of the
stuffing tube and the enclosure. |In cases where this plastic to metal
contact cannot be obtained, tighten the |ocknut until the threads
start to skip. This is considered a satisfactory indication of
tightness. (Note: Hold the stuffing tube body while tightening the
[ ocknut to prevent turning.) Proceed to step 8 bel ow

Step 7 - Wth NPT tubes, screwthe tube into the enclosure pipe thread and
tighten it sufficiently to obtain a seal at the threads (see figure
2A1-4) .
2A1-4 METHOD 2A1
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Step 8 -

Step 9 -

Step 10 -

NOTE:

Step 11

M L- STD- 2042- 2B( SH)

NPT Tube
ASTM F1836M 3

\ Cap
Cast encl osure Packi ng
wal | thickness over assenbl y

2Zmmto 19 mm —_

\\\\
4L L L)
/ £

NPT

FI QURE 2A1-4. NPT tube.
Measure the length of the cable jacket to be renoved:

For untermi nated cabl es, neasure the distance required to route OFCCs
frominnernost portion of the stuffing tube conpletely around the
interior of the interconnection box (or to the furthermost connection
point in the end user equipnent), add approximately 130 nm (5 in), and
mark cabl e outer jacket.

For term nated cabl e assenblies, neasure the distance required to
route GFCCs frominnernost portion of the stuffing tube to the
furthermost connection point in the equi pment, add approxi mately 80 mm
(3 in) and mark cable outer jacket. In an interconnection box the

di stance measured shall be great enough that the OFCC can be routed
one-hal f of the way around the box and then to the termnation point.
Slide the stuffing tube parts onto cable in the order indicated:

a. Cap

b. Two slip washers

c. Rubber bushing

d. Bottom washer

Slide the parts up the cable beyond the mark and, if not already done,
renove the outer jacket up to the nmark using the cable stripper.

CAUTION Do not cut or nick OFCCs.

Qut off the cable kevlar strength menbers and exposed central nenber,
if present, using kevlar shears.

If cable strength menber capture is planned, |eave approxi mately 100
mm (4 in) of the kevlar strength nenbers protruding fromthe cable
j acket .

- Renove the waterbl ocking naterial and clean the OFCCs using a wipe

danpened with alcohol. Blowdry with air.

2A1-5 METHOD 2A1
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Step 12 -Insert the cable through the stuffing tube and into the enclosure so
that the outer jacket will protrude conpletely through the rubber
bushing. S ide the washers and bushi ng down the cable into the tube.
(NOTE:  Wen necessary to pass an airtight test, apply RTV silicone
rubber to the bushing.)

Step 13 -Slide the cap down the cable, screwit onto the tube and tighten it
sufficiently using the spanner wench to conpress the bushing to form
a tight seal between the cable and the tube. (NOTE Hold the tube
body when tightening the cap to prevent breaking the watertight seal.)
After the bushing has been conpressed for approxi mately 24 hours,
retighten it to ensure the seal is maintained.

Step 14 -If required, w nd the exposed kevl ar strength nenber under a screw | ug
attached besi de the stuffing tube and tighten the screw | ug.

NOTE: This step is only performed when additional strainrelief is required
beyond that provided by the stuffing tube assenbly.

NOTE: Sealing plugs are for use in service to seal nylon stuffing tubes from
whi ch cabl es have been renmoved. Wen installing sealing plugs, the
cabl e bushi ng shall be di scarded but the nyl on washers shall be
retained and left in the stuffing tube.

Step 15 -Install termnations on the GFCCs as specified on the system draw ngs
using Part 5 of this standard practice.

2Al1-6 METHOD 2A1
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METHCD 2B1
CONVENTI ONAL CABLE ENTRANCE TO EQU PMENT VI A MCP

1. SCCPE

1.1 Scope. This nethod describes a procedure for optical fiber cable entry to
fiber optic cable topol ogy and ot her equi pment through rmultiple cable penetrators
(MP) integral to the equi prent being entered. Procedures for electrical cable
entry and groundi ng to equi pnent through MJPs integral to the equi pnent shall be as
specified on the applicable ship or system draw ngs.
2. REQU RED EQU PMENT AND NATER ALS.

2.1 The equiprent and materials in table 2B1-1 shall be used to performthis
pr ocedur e.

TABLE 2B1-1. Equipnent and naterials.
Description Quantity

Saf ety gl asses 1

Rul er 1

Tal | ow (Hevi - Duty/ Nel son AAD099 or equal) As required
pen end wench (sized to fit wedgepack nut) 1

Cabl e jacket stripping tool (NAVSEA DW5 6872812-08 or 1
equal )

Kevl ar shears (NAVSEA DW5 6872812-16 or equal) 1

3. PROCEDURE.

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

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

b. Do not touch the ends of bare fiber. Wash hands thoroughly after handling
bare fibers.

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

3.2 Procedure.
Step 1 - Select MP blocks in accordance with table 2B1-11.
Step 2 - Measure the length of the cable jacket to be renoved:

For untermi nated cabl es, neasure the distance required to route GFCCs
frominnernost portion of the MCOP conpl etely around the interior of
the interconnection box (or to the furthermst connection point in the
end user equi prent), add approximately 130 nm (5 in) and nark the

cabl e outer jacket.

2B1-1 METHOD 2B1
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For term nated cabl e assenblies, neasure the distance required to
route GFCCs frominnernost portion of the MCP to the furthernost
connection point in the equipment, add approximately 80 mm (3 in) and
nmark the cable outer jacket. In an interconnection box the distance
measured shall be great enough that the OFCC can be routed one-hal f of
the way around the box and then to the term nation point.

Step 3 - Renove the outer jacket up to the mark using the cable stripper.
CAUTION Do not cut or nick OFCGCs.
Qut off the cable kevlar strength nenbers and exposed central menber,
if present, using kevlar shears.
Step 4 - Renove the waterbl ocking naterial and clean the GFCCs using a wi pe
danpened with alcohol. Blowdry with air.
TABLE 2B1-11. MCP data and insert block sizes for optical fiber cables.
Cabl e type 4-fi ber 8- Fi ber 18-fi ber 36- Fi ber
Cable GO mm (i n) noni nal 8.1 11.1 14.3 20.8
(0.32) (0. 44) (0. 56) (0.82)
Primary insert bl ock part 1508 2011 2014 3021
nunber M24705/ 1- BN
Alternate insert block part 2008 N A N A N A
nunmber M24705/ 1- BN
Bl anki ng i nsert bl ock part 15 20 20 30
nunber M24705/ 1- BN
A ternate bl anking insert bl ock 20 N A N A N A
part nunber M4705/1-BN

Step 5 -

Step 6 -

Step 7 -

CAUTION Do not exceed the cabl e nini mumbend di aneter of eight tines
cable D for short termbends and sixteen tinmes the cable CD for |ong
t er m bends.

Feed the cables into the interconnection box or the other equi pnent
t hrough the cabl e penetration openi ng.

Liberally apply tallowto the outside portion of the insert blocks,
the inner portion of the MOP frame and to the sides of the wedgepack.
Make sure that tallowis placed in the corners of the MP frarme.
(NOTE: The wedgepack may be renoved and di sassenbl ed to apply the
tall ow)

Reinstal |l the wedgepack (if removed) and install the insert blocks on
the cabl es so that the outer jacket protrudes 13 mm (0.5 inch) to 25
mm (1 inch) inside the equipment. Install the cable insert blocks so
that the gap between the insert block halves is parallel to the wedge

pack. Install the insert blocks into the MCP frane so that the insert
bl ocks are flush with the outside edge of the MP frame. Fi Il all
2B1-2 METHOD 2B1
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Step 8 -

Step 9 -

M L- STD- 2042- 2B( SH)

positions in the frame with insert blocks [either cable insert bl ocks
or blanking (solid) insert blocks (see figure 2B1-1)]. (NOTE | ncom ng
cables may be installed on one end of the encl osure and out goi ng

cabl es on the opposite end for |large enclosures. Were only one
penetrator is used, inconng cables may be installed on one side of

t he wedgepack and out goi ng cabl es on the opposite side.)

I nt er connecti on

box Wedgepack
)
/_l:IICﬂ N // l-m:n_\
L / AN
L= —
7 N Cabl e insert

bl ocks

dndmdn
Uil ias
QRN . .
o | Bl anki ng i nsert
bl ocks

Fi ber optic
cabl es

FIQURE 2B1-1. |Interconnection box integral MOP — (typical).

Tighten the nut on the wedgepack to conpress the insert, until the
out si de wedge pack netal plate is alnost flush with the bottomof the
MCP frame bl ocks in the frame, using a wench. (NOTE The wedge pack
is fully tightened when the length of the pack is the sane as the
depth of the MCP franme.) Continue to tighten the wedgepack nut until
a torque between 5.7 and 16.9 NNm (50 and 150 in-I1bs) is reached.
After the bl ocks have been conpressed for approxi mately 24 hours,
retighten the nut to ensure that the seal is naintained.

Install termnations on the GFCCs as specified on the system draw ngs
using Part 5 of this standard practice.
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METHCD 2C1
CONVENTI ONAL CABLE AND BUFFERED FI BER FORM NG AND SHAPI NG
1. SCCPE.

1.1 Scope. This nethod describes a procedure for the form ng and shapi ng of
the optical fiber cable conponents (CGFCC), |oose tube furcation cables, and buffered
fibers within an interconnection box or other equi pnent and installation of
connectors and splices in patch panels and splice trays, respectively.

2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equiprrent and materials in table 2Cl-1 shall be used to performthis
pr ocedur e.

TABLE 2C1-1. Egquipnent and materials.
Description Quantity
Saf ety gl asses 1
Rul er 1
Sel f-clinching straps (SAE AS 23190 or equal) As required
Laci ng (Nyl on or equal) As required
Synt heti c tubing As required
Heat shrink tubing (SAE AVS- DTL- 23053/ 5) As required
Heat gun (Raychem 500B or equal) 1
pen end wrench 1
Al cohol bottle with al cohol /2-pr opanol 1
Wpes (NAVSEA DW5 6872812- 18 or equal ) As required
Canned air (NAVSEA DW5 6872812-17 or equal) As required

CAUTI QN Throughout the fabrication process, cleanliness is critical to
obtaining a high quality optical connection. Make sure that your
hands and the work area are as clean as possible to mninize the
ingress of dirt into the connections.

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 bare fiber. Wash hands thoroughly after handling
bare fi bers.

2Cl1-1 METHOD 2C1
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C. Wien visual ly inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED.

3.2 Procedure.

3.2.1 Form ng and shapi ng.

CAUTI O\

Step 1 -

Step 2 -

Step 3 -

Step 4 -

For equi pnent contai ning bl own optical fiber tubes, do not di sengage
nat ed BOF tube coupl ers. D sengaging utilized BO- tube coupl ers may
danmage/ break the optical fibers contained wthin the BCF tubes.

Verify that the procedures of Method 2A1 or Method 2Bl of this
standard practi ce have been conpl et ed.

pen the encl osure cover and visually exanmine the OFCCs and | oose tube
furcation units for cuts, nicks, kinks or twi sts before fornm ng them
i nto groups.

CAUTION Do not exceed the bend dianeter of eight times the G-CC or
| oose tube furcation cable CD for short termbends and sixteen tines
the OFCC or | oose tube furcation cable CD for |ong term bends.

(bserve the connection configuration chart or other approved draw ng
and formthe fibers into groups based on their final destination.

QG oups may then be formed into bundl es and shaped using | aci ng or
self-clinching straps in accordance with ML-STD 2003-1, figures 1B5
and 1B6 respectively. Lace or strap the groups |oosely; do not
tighten down the straps with the hand tool .

Route the fiber bundl es around the box securing themto the box
nounting brackets using the self-clinching straps. bserve the
followi ng during routing (see figure 2Cl-1):

Al CFCCs and | oose tube furcation cables shall be routed one-hal f of
the way around the box and then to the term nation point.

Wien a direct route to a termnation point woul d exceed the GFCC or
| oose tube furcation cable long-termbend diameter of sixteen tines
the CGFCC or furcation cable CD, an indirect route shall be used.

QG oups and bundl es shall not cross the splice trays or patch panels or
in any other way obstruct access to the individual connectors, splices
or adapters. QGoups and bundl es nay be routed between the splice tray
or connector patch panel nodul es, if necessary.

QG oups and bundl es shall be protected from possi bl e damage by sharp

edges by the use of supporting brackets or by synthetic tubing at the
poi nt of the sharp edge.

2C1-2 METHOD 2C1
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NOTE:

NOTE:

Step 6 -

1. Self-clinching straps
% %r:%gch of f
%rou
4. GFCC bunc
5. Break-out fromcable to CFCCs
6. Milticable penetrator
7. Cables
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FIQURE 2C1-1. Formng and shaping — (typical).

Break out each separate OFCC or |oose tube furcation cable fromthe
group or bundle and, if not already done, slide the heat shrink tubing
with the fiber identification over the connector or splice onto the
COFCC or | oose tube furcation cabl e jacket

The heat shrink tubing should normal |y be pushed up the GFCC or | oose
tube furcation cable before the GFCC or | oose tube furcation cable is
termnated. If the heat shrink is not put on before the connector or
splice, heat shrink is available that can be installed after the
connector or splice is installed.

Do not install heat shrink tubing on 900-mcron fibers. In those
cases where 900-mcron fiber is present going into a splice, the
shrink tubing should be installed in a region where there is an GFCC

CAUTION Do not overheat the OFCC or | oose tube furcation cable.

Prol onged exposure of the OFCC or | oose tube furcation cable jacket to
tenmperatures in excess of 160 degrees Cel sius (°Q) [320 degrees
Fahrenheit (°F)] may danage the COFCC or furcation cabl e jacket.

Di scontinue heating of the tubing and all ow the OFCC or | oose tube
furcation cable jacket to cool before reheating if the G-CC or
furcation cabl e jacket shows any signs of bubbling.

Hol di ng the heat gun approximately 100 nm (4 in) away fromthe COFCC or
| oose tube furcation cable and tubing, shrink the tubing

2C1-3 METHOD 2C1
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Step 7 -

NOTE:

NOTE

Step 8 -

M L- STD- 2042- 2B( SH)

Formthe unterm nated GFCC bundles into a | oop around the conpl ete
interior of the box being careful not to kink or otherw se damage the
OFCCs and end seal the bundles in accordance with Method 1Al of this
Standard practice. Tie off the unterm nated bundl es such that they
wi Il not obstruct access to other conponents.

Do not group or bundle the unternmnated CGFCCs with the tern nated
CFCCs or | oose tube furcation cables. Untermnated CGFCCs shoul d be
i ndependent |y grouped, bundl ed and strapped to the box nounting
brackets fromthe term nated OFCCs.

Unterm nat ed | oose tube furcation cables shall be individually end
seal ed i n accordance with Method 1EL of this standard practice.

Proceed to 3.2.2 belowto install connectors in patch panels. Proceed
to 3.2.3 belowto install splices in splice trays.

3.2.2 Connector installation in patch panel

Step 1 -

NOTE

Step 2 -

Step 3 -

Step 4 -

Step 5 -

Unscrew the two screws hol di ng the patch panel and pull the pane
forward until it catches in the slide. (NOIE The panel can be
conpl etely removed by pulling it through the catch.)

Use a wi pe danpened with al cohol to clean all connectors and bl ow t hem
dry with air before maki ng connecti ons.

I nsert one connector into the adapter nounted in the patch panel and
lock it into place with the bayonet fitting. (This is acconplished by
aligning the key on the connector barrel with the keyway on the
adapter, inserting the connector in the adapter, engagi ng the bayonet
coupl i ng mechani smand rotating the connector clockw se until it
stops.)

Insert the mating connector into the opposite side of adapter and | ock
it into place.

Repeat steps 2 and 3 above until all of the connectors are install ed.
Push the panel back into the box and tighten the screws.

d ose and secure the encl osure cover using a wench.

3.2.3 Splice installation in splice tray. This procedure is only applicable

for specific systens previously designed utilizing ML-PRF-24623/4 splices.

Step 1 -

Step 2 -

Unscrew the four screws hol ding the splice tray hol der cover, pull the
splice tray forward and remove it fromthe hol der. Rerove the splice
tray cover (if applicable).

Pl ace the ends of splice compression tool into the slots on the splice

ferrule collars and squeeze the tool to conpress the ferrule springs
(see figure 2Cl-2).
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Splice conpressi on —

t ool

Buf fer ed Al'i gnmrent

fiber /C”p

N\

Slot in
col l ar

FIGQURE 2Cl-2. Conpressing ferrul e springs.

Step 3 - Carefully place the splice into the splice tray with the open slot in
the splice alignment sleeve facing upward (see figure 2Cl-3). Ensure
the ferrule ends are conpletely seated in the tray and that the
buffered fibers are carefully routed in the tray slots.

Buf fered fibers

[ e \
e 1= 7 T

s |21 || o s —

Tray slots —/

FIQURE 2C1-3. Splices installed in splice tray — (typical).

Step 4 - Repeat steps 2 and 3 above until all of the splices are installed in
the tray. Place the splice tray cover over the splice tray and
reinstall the tray into the holder. Repeat the above procedures for
each tray, as required.

Step 5 - Replace the tray hol der cover and tighten the hol der cover screws.

Step 6 - A ose and secure the encl osure cover using a wench.
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METHCD 2D1
SPLI CE ASSEMBLY AND ALI GNVENT

SCCPE.

Scope. This method describes a procedure for mating and aligning optical

fibers termnated with M L-PRF24623/4 splice ferrules to forma conti nuous opti cal

si gnal

path. This method is only applicable for specific systens previously

designed utilizing ML-PRF24623/4 splices.

2. REQU RED EQU PMENT AND MATER ALS.
2.1 The equiprent and nmaterials in table 2D1-1 shall be used to performthis
pr ocedur e.
TABLE 2D1-1. Equipnent and materials.
Description Quantity

Safety gl asses 1

I ndex matching gel (M L-M24794) As required

Alignnent clip tool (NAVSEA DW5 6872812-01 or equal) 1

Splice alignnment tool (NAVSEA DW5 6872812-05 or equal) 1

Test junpers (in accordance with table 6CL-111 in Part 6 As required

of this standard practice)

Ootical loss test set (NSN 7Z 6625 01 304 1739) or equal 1

Al cohol bottle with al cohol /2-pr opanol 1

W pes (NAVSEA DW5 6872812-18 or equal) As required

3.

CAUTI QN Throughout the fabrication process, cleanliness is critical to

obtai ning a high optical quality connection. Make sure that your
hands and the work area are as clean as possible to mninize the
ingress of dirt into the splice.

PROCEDURE.

3.1 Safety summary. The foll owing safety precautions shall be observed:

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

b. Do not touch the ends of the fiber. Wash your hands thoroughly after
handl i ng bare fi bers.

C. Wien visual ly inspecting an optical fiber, never stare into the end of a

fiber connected to a | aser source or LED.

2D1-1 METHOD 2D1
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3.2 Procedure.

3.2.1 Splice assenbly.

Step 1 -

NOTE

Step 2 -

Step 3 -

Mx a small portion of the index natching gel on a clean surface
according to the manufacturer's instructions provided (vacuumng is
not required).

The i ndex matchi ng gel provided may be a one-part gel that does not
requi re mxing.

CAUTI QN Qpening the sleeve too much may damage the sl eeve.
Adjust the splice alignnent clip tool so that it opens the splice
alignment clip just enough to insert the splice ferrules. Insert the

tool tipinto the alignment sleeve slot. en the sleeve (see figure
2D1-1).

Al i gnnent

clip Al i gnnent

t ool

‘:g
N

Ny

FI QURE 2D1-1. pening al i gnnent sl eeve.

D p one of the polished ferrule tips into the index matching gel and
slide the ferrule into the alignment clip until the tipis
approxi mately centered in the clip (see figure 2D1-2).
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Al i gnnment
clip

Ferrul e

Al i gnnent
clip too

FIGURE 2D1-2. Inserting ferrule into alignment sl eeve.

Step 4 - Dp the other ferrule tip into the index matching gel and slide the
ferrule tip into the other side of the alignnent clip (see figure 2D1-
3). Ensure that the ferrule tips are centered in the alignnent clip
and the alignment tabs are facing the clip gap. Renove the alignnent
cliptool fromthe alignment clip. Verify that the ferrule tips are
in contact by pushing the ferrul es together

Al i gnment
clip
Ferrul e

Al i gnnent
clip tool
FIAQJRE 2D1-3. Inserting second ferrule into alignnent sleeve.
3.2.2 Splice alignnent.
NOTE: Passive alignment should be sufficient for nmost applications. Active

alignment shall only be performed when required to neet |ink
accept ance requirements.
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Proceed to step 1 below for passive alignnent or proceed to step 2
bel ow for active alignnent.

Step 1 - Passive alignment - verify the tab alignnent by inserting the splice
assenbly into the splice alignment tool making sure the tabs fit into
the tool slots (see figure 2D1-4). |If necessary, rotate either
ferrule slightly to align the tabs. Rerove the splice fromthe tool.

Ali gnnent tabs

L/

~. Slots for

< al i gnment tabs
Splice /

al i gnment
t ool

FI GURE 2D1-4. Aligning tabs.

Step 2 - Active alignnment -

WARN NG Do not stare into the end of a fiber connected to an LED or
| aser diode. Light may not be visible but can still danage the eye.

Wsing the appropriate test adapters or test junper cables in
accordance with table 6CL-111 1n Part 6 of this standard practice,
connect the cable ends opposite the splice ferrules of cable under
test to the light source and detector of two optical |oss test sets
and energi ze both (see figure 2D1-5).

NOTE: Both optical loss test sets should be all owed to warmup before
starting the active alignment so that the readings are stable.

Li ght

Sour ce Det ect or —\
£ e > Ve

Ji J2

FI QURE 2D1-5. Active splice alignment cabl e hookup.

Step 3 - Rotate the ferrules relative to each other until the maxi mum power is
recorded at the optical detector. De-energize the optical |oss test
sets.

2D1- 4 METHOD 2D1
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METHCD 2E1
BCOF TUBE FURCATI ON UNI T FABRI CATI ON

1. SCCPE

1.1 Scope. This method describes the procedure for fabricating tube furcation
units that will separate either individual BCF fibers or BOF bundl es, within a tube,
into individual single fiber cables, so that they may be termnated using the sane
nmethods and materials as traditional (OFCCtype) cables. This procedure may to used
to fabricate tube furcation units for four to twelve optical fibers.

NOTE: Furcation units in accordance with A A-59729 may be used.
2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equipnment and naterials in the tables |ocated in the applicable
sections of this method shall be used to performthese procedures.

3. PROCEDURES

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

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

b. Saf ety gl asses shall be worn at all times when handling bare fibers or
di spensi ng adhesi ve.

C. Avoi d skin contact w th adhesives.

d. Do not touch the ends of the fiber, as they may be razor sharp. Wsh

your hands after handling bare fiber.
3.2 Procedure.

3.2.1 The equi prent and materials in Table 2E1-1 shall be used to perform
thi s procedure.

TABLE 2E1-1. Equipnent and naterials.
Descri pti on Quantity
Saf ety gl asses 1
Rul er 1
Pol yet hyl ene tubing with 9.5 mm (0.375 in) ID As required
(for 4 and 6 fiber tube furcation unit)
Pol yet hyl ene tubing with 12.7 mnm (0.5 in) ID (for As required
8 and 12 fiber tube furcation units)
BCOF pol yethyl ene tubing (8.0 nm QD) or equal As required
Heat shrink sleeve (Raychem SST-FR series or As required
equal )
Heat gun (Raychem 500B or equal) 1
Sl ate colored | oose tube furcati on cable As required
(Northern Lights Cabl e LSZH FT-
650x900x2. 4nmi HY/ SP/ SL or equal )
2E1-1 METHOD 2E1
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TABLE 2E1-1. Equiprent and materials - continued.
Descri pti on Quantity
Yel | ow col ored | oose tube furcation cable As required

(Northern Lights Cabl e LSZH FT-
650x900x2. 4mmi HY/ SP/ YL or equal)

Color coding materials As required
Two- part epoxy (Devcon P/ N 14250 or equal) 1

Kevl ar shears (NAVSEA DWG 6872811-16 or equal) 1
CFCC strip tool (NAVSEA DW5 6872811-10 or equal) 1

Tube cutter 1

Sci ssors 1

Sil'i cone caul ki ng conpound in standard caul ki ng As required
tube (A D A-A- 00272 or equal)

Caul ki ng gun 1
Rubber gl oves 1 pair

Al cohol bottle with al cohol/2-propanol 1
Wpes (NAVSEA DW5 6872811-18 or equal) As required
Razor bl ade 1

Fi ber, 500 mcroneter outer dianeter As required
Tube coupl er (AA59731-U 8 or AA59731-U 8E) 1
Pressure source with 8 mm CD tube outl et 1

Step 1 — Wsing the kevlar shears, cut the required nunber of |oose tube
furcation cables to the required | ength.

NOTE: Slate colored | oose tube furcation cable is used for furcation units
for multimode optical fiber. Yellow colored | oose tube furcation
cable is used for furcation units for single node optical fiber.

NOTE: The exact length of the |oose tube furcation cable depends upon the
equi prrent and the furcation cable routing. This length may be
determ ned by measuring the distance required to route the | oose tube
furcation cables fromthe end of the BOF tube to the furthernost
connection point in the equiprent plus approximately 130 mm (5 in).
Alternatively, standard length furcation units (1.Om 1.5 m 2.0 m
etc.) may be fabricated and cut to the appropriate | ength during
equi prrent i nstal |l ati on.

Step 2 — Wsing the tube cutter, cut the following itens to the identified
| engt hs:

a. 38.0 mm (1.5 inch) length of polyethylene tube.
b. 76.0 mm (3.0 inch) length of BCF tube.
C. 76.0 mm (3.0 inch) length of heat shrink tubing.
NOTE: O ean the end of the pol yethyl ene tube and the BOF tube with a wipe

danpened wi th al cohol and bl ow dry as necessary.

2E1-2 VETHOD 2E1
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Step 3 — Insert the | oose tube furcation cables into the pol yethyl ene tube and
slide the tube approximately 30 cm (12 in) down the furcation cabl es.

Step 4 — Wsing the G-CC strip tool, trimback the | oose tube furcation cable
j ackets approxi mately 100 nm (4 in) exposing the kevlar and buffer
tubes. Arrange all of the |oose tube furcation cables together and
evenly align themwith each other (see figure 2E1-1).

Loose tube Pol yet hyl ene Buf f er
furcation cable yTubey Kevl ar Tube

N

7 L
\

Evenl y Al i gned
Buf f er Tubes

FIQURE 2E1-1. Aigning the | oose tube furcation cables.

Step 5 — Side the pol yethyl ene tube up the | oose tube furcation cables until
it is approximately 25 m (1.0 inch) fromthe end of the furcation
cable jacket. Ensure that the trimed portions of the |oose tube
furcation cables are still aligned with each other.

Step 6 — Thoroughly mx the two parts of the epoxy together and apply the epoxy
to the end 19 nm (0.7 in) of the |oose tube furcation cable jackets.

NOTE: Oily a light coating of epoxy is required. Make sure that epoxy is
applied to all furcation cabl e jackets.

Step 7 — Carefully nove the pol yet hyl ene tube over the epoxy covered | oose tube
furcation cables until the ends of the furcation cable jackets are
centered approxi mately between the ends of the pol yet hyl ene tube.

Fol d back the kevlar strands over the pol yethyl ene tube (see figure
2E1-2).

Loose tube
furcation cabl e

Pol yet hyl ene Buf fer
Tube Tube

Evenl y Aligned AJ

Kevl ar Fol ded Buf fer Tubes
Over

Pol yet hyl ene
Tube

FI GQURE 2E1-2. Folding back the kevlar.

Step 8 — Still holding the | oose tube furcation cable and pol yet hyl ene t ube
assenbly, insert the exposed furcation cable buffer tubes into the BOF
tube. Side the BOF tube to the edge of the pol yet hyl ene tube.

Step 9 — Apply epoxy to approximately 19.0 mm (0.75 inch) of the BOF tube end
closest to the pol yethylene tube. Insert the BOF tube into the

2E1-3 VETHOD 2E1
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NOTE:

Step 10
Step 11

NOTE:
Step 12

Step 13

M L- STD- 2042- 2B( SH)

pol yet hyl ene tube until the BCF tube butts against the jackets of the
| oose tube furcation cables. Ensure that approximately 12.7 mm (0.5
i nch) of the loose tube furcation cable buffer tubes are protruding
fromthe end of the BOF tube (see figure 2EL-3).

Only a light coating of epoxy is required.

Bl own
Optical Fiber
Loose tube Tube
furcation cable Pol yet hyl ene Buf fer

Tube

\ N

Buf f er Tubes
Kevl ar Fol ded
Over
Pol yet hyl ene
Tube

Tube

FI QURE 2E1-3. Furcation cables joined to the BOF tube.

—Allow the assenbly to set until the epoxy hardens.

-Wth the kevl ar shears, trimthe kevlar strands even with the rear end

of the pol yethyl ene tube. Thoroughly mx the two parts of the epoxy
toget her and apply epoxy to the pol yethyl ene tube. Evenly distribute
the kevl ar strands around the pol yet hyl ene tube and fold themfl at
agai nst the tube sides.

Oily a light coating of epoxy is required.

-Wile the epoxy is still wet, slide the heat shrink tube over the BCF

tube and the pol yethyl ene tube. Center the heat shrink tube over the
pol yet hyl ene tube. Ensure that the heat shrink tube covers at |east
12.7 mm (0.5 inch) of the | oose tube furcation cabl es and BCF tube.

-CAUTION: Do not overheat the | oose tube furcation cables. Prol onged

exposure of the | oose tube furcation cable jackets to tenperatures
above 160°C (320°F) may danage the furcation cable jackets.

Di scontinue heating of the sleeve and all ow the | oose tube furcation
cabl e jackets to cool before reheating if the furcation cabl e jackets
show any signs of bubbli ng.

Hol di ng the heat gun approximately 100 nm (4 in) away, heat evenly
fromthe center to the ends around the entire sleeve. Heat until the
tube has shrunk to a snug fit around the conpl ete assenbly (see figure
2E1-4).

2E1-4 VETHOD 2E1
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Loose tube Heat Shrink
furcation cable Sl eeve Buf fer

i Tube

/

Evenly Aligned
Buf f er Tubes

Bl own Optica
Fi ber Tube

FIQURE 2E1-4. Conpl eted assenbly.

Step 14 - Pl ace the caul king conpound tube nozzle into the end of the BOF tube.

I nject the caul king conpound so that it conpletely fills a 12.7 mm
(0.5 inch) length of the tube (as a mninum). Carefully work the
exposed | oose tube furcation cable buffer tubes around within the
caul ki ng conpound so that there are no voids. Arrange the buffer
tubes so that they are approxinately centered in the BOF tube. dean
any excess caul ki ng compound fromthe tube with a wi pe.

Step 15 - Al ow the caul king conpound to cure for 72 hours.

Step 16 - Wsing the razor blade, carefully cut off the exposed ends of the | oose

tube furcation cable buffer tubes even with the end of the BCF tube.

Step 17 -Verify the integrity of each | oose tube furcation cable buffer tube in

the conpl eted furcation unit:

Insert the 500-nmicron fiber through each | oose tube furcation cable
buffer tube until it exits out the other end of the tube.

Step 18 - Connect the furcation unit to a 234 kPa (34 PSl) pressure source using

NOTE:

a tube coupler. Mintain the connection for a mninumof 30 seconds.
Verify that there is no | eakage of air fromthe furcation unit body.

Leakage nmay be checked by imrersing the furcation unit body in water
and visually inspecting for air bubbles. The ends of the | oose tube
furcation cabl es shoul d not be i mrersed.
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METHCD 2F1
BCF TUBE FURCATI ON UNI T | NSTALLATI CN
1. SCCPE

1.1 Scope. This method describes the procedure for installing the individual
BOF fibers, or fibers within BOF bundles, into a furcation unit.

2. REQU RED EQU PMENT AND MATERI ALS.

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

3. PROCEDURES

3.1 Safety summary. The fol |l owi ng safety procedures shall be observed:

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

b. Safety gl asses shall be worn at all times when handling bare fibers or
di spensi ng adhesi ve.

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

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

3.2 Procedure.

3.2.1 The equi prent and materials in table 2F1-1 shall be used to perform
thi s procedure.

TABLE 2F1-1. Equipnent and naterials.
Descri pti on Quantity

Safety gl asses 1
Tapered tube plug (6 fiber bundle, 2 to 6 individual fibers) As required
(AA59730-TTP-2)
Tapered tube plug (12 or 18 fiber bundle, 8 to 12 individual As required
fibers) (AA59730-TTP-3)
Adhesi ve and seal ant tape (Raychem SFTS-1 or equal) As required
Rul er 1
Uility knife 1
Tube cutter 1
Bundl e jacket stripper (18 gauge for 6-fiber bundl es) 1
Bundl e jacket stripper (12 gauge for 18-fiber bundl es) 1
O ear jacket stripper (20 gauge for 6-fiber bundl es) 1

2F1-1 VETHOD 2F1

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T21:14Z
Check the source to verify that this is the current version before use.




M L- STD- 2042- 2B( SH)

TABLE 2F1-1. Equipnent and materials (continued).
Description Quantity

Sci ssor s 1

Fi ber, BOF single fibers or fibers froma BCF bundl e As required
Furcation Unit (per A A-59729 or fabricated per Method As required
2E1 of this standard)

Strai ght tube coupler (AA59731-U- 8 or AA59731- U 8E) As required
Tee tube coupl er (AA59731-T-8 or AA59731-T- 8F) As required
BCF tubing (8.0 nm QD) As required
Wpes (NAVSEA DW5 6872811-18 or equal ) As required
Col ored tubing or tape As required

NOTE:

NOTE

Previ ously used BOF tube couplers nmay not adequately seal to BCF
tubes. Wen installing BOF cabling, always use new BOF tube coupl ers.

Bef ore mati ng BOF tubes to BCGF tube couplers, clean the end of each
BCOF tube with a wi pe danpened with al cohol and bl ow dry as necessary.

3.2.2 Tube preparation. The BCOF tubes shall be prepared as described bel ow,
unl ess ot herwi se approved by the Naval Surface Warfare Center (see 1.1.1), before
installation of the BOF furcation unit.

NOTE:

Step 1 -

Step 2 -

NOTE

Step 3 -
NOTE:

Refer to the connection chart or other approved drawi ng to deternine
where to use strai ght tube coupl ers and where to use tee tube
coupl ers.

Insert the individual fibers or bundle into the tube coupler. Side
the tube coupl er over the fibers to the BOF tube. Slide the tube
coupl er onto the BOF tube and firmy seat the tube within the tube
coupl er.

Wsing the scissors, trimback the individual fibers or fiber bundle
that exit the tube coupler to approxinmately 66 cm (26.0 in) |onger
than the required | ength.

The exact length of the BOF fiber or fiber bundl e depends upon the
equi prrent and the fiber routing. This length may be determ ned by
measuring the distance required to route the fiber fromthe end of the
BCOF tube to the furthernost connection point in the equiprent plus
approxi mately 130 mm (5 in).

For tubes contai ni ng BOF bundl es only:

For eighteen fiber bundles, fibers of the same color are contained in
each 6-fiber subunit. During the installation of the furcation unit,
it is necessary to know the 6-fiber subunit that each fiber comes
from (ne nethod to uniquely nmark the fibers of each 6-fiber subunit
is to make the fibers of each subunit a slightly different |ength.

a. ptional step for 18-fiber bundles: UWsing the scissors, cut off
approximately 100 nm (4 in) of the fibers of one 6-fiber subunit.
Then cut of f approximately 200 mm (8 in) of the fibers in a
different 6-fiber subunit.

b. Mark the bundl e jacket approximately 25 mnm (1.0 in) fromthe tube
coupl er.

2F1-2 VETHOD 2F1
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NOTE

NOTE

NOTE

NOTE:

Step 4 —

NOTE:

Step 5 -

Step 6 -

NOTE

NOTE

Step 7 -

M L- STD- 2042- 2B( SH)

Do not pull slack fiber bundle out of the BCF tube while breaking out
the bundle fibers. |If slack fiber bundle is accidentally pull ed out
of the BOF tube, re-establish the bundle to its original position
(using the mark on the bundl e jacket) and continue the procedure.

c. Wsing the bundl e jacket stripper, renove the bundle jacket in
approxi mately 160 nm (6 inch) |engths back to the nark.

Ohce a short length of the bundl e jacket has been renoved, the
remai ning | ength can be torn off of the bundl e by hand.

d. Wsing the clear jacket stripper, renove approximately 80 mm (3.0
in) of the clear inner jacket fromthe end of each 6-fiber subunit.

If the clear jacket stripper does not bite into the clear inner
jacket, position the clear jacket stripper at a 30 to 40 degree angl e
to increase its bite.

e. Find the ripcord fromanong the six fibers. Ensure that it is not
crossed with any of the fibers. Wile holding the group of fibers
in one hand, pull the ripcord along the bundle with the other hand.
Pull the ripcord until it reaches the mark on the bundl e jacket.

The ripcord and fibers spiral along the bundle | ength. Take care to
follow the spiral when pulling the ripcord

f. Starting at the end of the fiber bundle subunit, carefully pull the
group of fibers fromthe clear inner jacket.

g. Wsing the scissors, carefully cut away the ripcord and the cl ear
i nner j acket.

Wsing the tube cutter, cut a piece of BOF tube a mnimmof 80 nm (3
inch) inlength. Msually verify that both ends of the tube are cut
perpendi cul ar to the tube length. dean the ends of the BOF tube with
a w pe danpened with al cohol and bl ow dry as necessary.

Wien tube furcation units with renovabl e BOF tubes are utilized, the
renovabl e tube fromthe tube furcation unit may be utilized as the 80
mm (3 i nch) BCF tube.

Insert the individual fibers into the short piece of BOF tube. Side
the short piece of BOF tube over the fibers to within approxinately 51
mm (2.0 in) of the tube coupler

For tubes contai ning BOF bundl es only:

a. Place the appropriate tapered tube plug around the exposed bundl e
jacket approximately 19 mm (0.75 inch) fromthe BCOF tube coupl er

The tapered tube plug should be oriented with the tapered end of the
pl ug towards the short piece of BOF tube

b. Push the short piece of BOF tube over the tapered tube plug unti
the plug is fully inserted into the BOF tube

Do not pull slack fiber bundle out of the BOF tube while assenbling
the plug to the bundle jacket and the short piece of BOF tube. |f
slack fiber bundle is accidentally pulled out of the BOF tube, re-
establish the bundle to its original position and continue the

pr ocedur e.

For tubes containing individual BOF fibers only:

2F1-3 VETHOD 2F1
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Step 8 -
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a. Wrk a small anount of sealant tape around the optical fibers
approxi mately 19 mm (0.75 inch) fromthe end of the BCF tube.

b. Place the appropriate tapered tube plug around the optical fibers
and seal ant tape.

The tapered tube plug should be oriented with the tapered end of the
pl ug towards the short piece of BCF tube.

c. Push the short piece of BOF tube over the tapered tube plug until
the plug is fully inserted into the short piece of BCF tube.

Do not pull slack fiber out of the BOF tube while assenbling the plug
to the individual fibers and the short piece of BOF tube. |If slack
fiber is accidentally pulled out of the BOF tube, re-establish the
fibers to their original position and continue the procedure.

Wsing the scissors, trimthe flange on the tapered tube plug even with
the outer dianeter of the short piece of BOF tube.

Step 9 — Slide the short piece of BOF tube with the tapered tube plug into the

tube coupler and firmy seat the tube within the tube coupler (see
figure 2F1-2). Apply an axial |oad of approximately 22 N (5 | bs)
between the two BOF tubes to verify that the tube coupler is properly
engaged onto the tubes.

NOTE: The optical fibers should now be fixed in the tapered tube plug and
shoul d not move into or out of the BCOF tube during the furcation unit
installation or fiber termnation process.

NOTE: Wien a tee tube coupler is used, the tee connection is end seal ed
after conduct of the tube sealing integrity test.

Bl own opti cal Short bl own opti cal

fi ber tube Tube fi ber tube

/

coupl er o
I ndi vi dual
fibers
A _ -

:

Step 10 -

N T

FI QURE 2F1-2. Short BCF tube and fi bers.

When a tee tube connection is used, one of the follow ng optional
steps nay be perforned:

option a. sing the tube cutter, cut a short piece of BOF tubing (length as

necessary to allow easy access). Msually verify that the ends
of the tube are cut perpendicular to the tube length. dean the
ends of the short piece of BOF tube with a w pe danpened with

al cohol and bl ow dry as necessary. Side the short tube into the
tee position of the tee tube coupler. Firmy seat the short BOF
tube into the tee tube coupler. Apply an axial |oad of

approxi mately 22 N (5 | bs) between the BOF tube and the tee tube
coupler to verify that it is properly engaged into the tube

coupl er.

option b. Cdean a pressure valve assenbly with a w pe danmpened with al cohol

and bl ow dry as necessary. S ide the pressure val ve assenbly
into the tee position of the tee tube coupler. Firmy seat the
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pressure val ve assenbly into the tee tube coupler. Apply an
axial load of approximately 22 N (5 | bs) between the pressure
val ve assenbly and the tee tube coupler to verify that it is
properly engaged into the tube coupler.

option c. Cdean a tube fitting plug with a wi pe danpened with al cohol and

Step 11 -

bl ow dry as necessary. Slide a tube fitting plug into the tee
position of the tee tube coupler. Apply an axial |oad of
approxi mately 22 N (5 | bs) between the tube fitting plug and the
tee tube coupler to verify that it is properly engaged into the
t ube coupl er.

Proceed to Step 1 of 3.2.3.

3.2.3 Furcation installation.

Step 1 —

Insert the individual fibers into a tube coupler. Side the tube
coupl er over the fibers to the short piece of BOF tube. Slide the tube
coupl er onto the short piece of BOF tube and firmy seat the tube
within the tube coupler (see figure 2F1-3).

Short bl own opti cal

fiber tube Tube
coupl er I ndi vi dual
fibers
/ A _
‘——/
T

NOTE:

Step 2 —

NOTE:

NOTE:

\_ \J v \

FI GQURE 2F1-3. BCF tube and fi bers.

Wien the BOF tube froma tube furcation unit with a renovable tube is
utilized for the 80 mm (3 inch) BOF tube, this step is not required.

Insert each individual fiber into one of the | oose tube furcation
cable buffer tubes within the furcation unit (see figure 2F1-4). Feed
each fiber through the furcation unit until all of the fibers are
protruding fromthe ends of the individual |oose tube furcation

cabl es.

Use furcation units identified with a slate color for BOF tubes
containing nultinmode optical fiber. Use furcation units identified
with a yellow col or for BOF tubes containing single node opti cal
fiber.

Furcation units utilized shoul d have a furcation cable for each of the
fibers in the BOF tube. |f the nunber of fibers in the BOF tube
exceeds the nunber of furcation cables, the additional fibers may be
cut off after all of the required fibers are successfully installed
through their furcation cables.
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Bl own
optical fiber
tube Loose tube
Bl own Furcati on furcation cable
optical fiber ]
t ube Tube uni t
coupl er /
H9
1 L
\~/
I ndi vi dual fibers buf fer
t ube

FI QURE 2F1-4. Feeding fibers into the furcation unit.

Step 3 - Carefully insert the furcation unit tube into the tube coupler and
firmy seat the tube within the tube coupler (see figure 2F1-5).
Ensure that no fibers are kinked within the tube as it is inserted
into the tube coupler. Apply an axial |oad of approximately 22 N (5
I bs) between the BCOF tube and the furcation unit to verify that they
are properly engaged into the tube coupler.

Loose tube
furcation cable

Bl own opti cal Tube Furcation unit
fiber tube Coupl er

[ 1

FIQURE 2F1-5. Installed furcation unit.

NOTE: Do not rotate the furcation unit with respect to the BOF tube cabl e.
Rotation of the furcation unit may cause increased optical |oss or
fiber breakage.

Step 4 - Mark each | oose tube furcation cable to identify the col or/ nunber of
the fiber within that furcation cable. Refer to table 2F1-2 for fiber
col or codi ng.

NOTE: If marking the color of the fiber wthin each | oose tube furcation
cabl e, colored heat shrink tubing or tape nay be used.
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TABLE 2F1-11. Fiber col or coding.
Sumtono Bl ectric fiber color
Fi ber Ceneral Cable
nunber fi ber col or 18-fi ber bundl e
12-fi ber bundl e .
Subuni t col or .
(See Note) Fi ber col or
1 Bl ue Bl ue Bl ue
2 O ange O ange O ange
3 Q een Q een QG een
Red
4 Br own Br own Br own
5 S ate S ate Sl ate
6 Wi te Wi te Red
7 Red Red Bl ue
8 Bl ack Bl ack Q ange
9 Yel | ow Yel | ow Q een
Vi ol et
10 Vi ol et Vi ol et Br own
11 Pi nk Pi nk Sl ate
12 Agqua Agqua Vi ol et
13 N A N A Bl ue
14 N A N A QO ange
15 N A N A Q een
Yel | ow

16 N A N A Br own
17 N A N A Sl ate
18 N A N A Yel | ow

NOTE: The subunits of the 18-fi ber bundl es do not have col or coded subunit
jackets. The subunit color is determned by the presence of red,
violet or yellow colored fiber within the subunit.

Step 5 — Side the heat shrink tubing with the furcation unit identification
over the furcation unit | oose tube furcation cables onto the furcation
unit body. Holding the heat gun approxinately 100 mm (4 in) away from
the furcation unit, shrink the shrink tubing.

Step 6 - End seal any furcation cables that will not be termnated in

accordance with Method 1E1 of this standard.

2F1-7 VETHOD 2F1
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1. SCCPE

1.1 Scope. This method describes the procedures for BOF cable entry to fiber

M L- STD- 2042- 2B( SH)

METHCD 2GL
BCF CABLE ENTRANCE TO EQU PMENT VI A NYLON STUFFI NG TUBES

optic cable topol ogy and ot her equi prent through nyl on stuffing tubes.

2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equi prent and naterials in table 2GL-1 shall be used to performthis
pr ocedur e:
TABLE 2Gl-1. Equiprent and nmaterials.
Description Quantity
Saf ety gl asses 1
Rul er 1
Deburring tool (or equival ent) 1
Pai nt scr aper 1
Enery cloth As required
Cabl e jacket stripping tool (NAVSEA DW5 6872811-08 or equal) 1
Kevl ar shears (NAVSEA DW: 6872811-16 or equal) 1
Open end wench (sized to fit |ocknut) 1
Spanner wench (sized to fit cap) 1
Prinmer (type to suit netal) As required
Tal ¢ (soap stone) As required
RTV silicone rubber (Silastic 731731 or equal) As required
Al cohol bottle with al cohol/2-propanol 1
W pes As required
Canned air (or conpressed air) As required
3. PROCEDURE.
3.1 Safety summary. The followi ng safety precautions shall be observed:
a. (bserve warnings and cautions on equi prent and materi al 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 nmay be connected to a pressure
sour ce.
3.2 Procedure.

NOTE: Packi ng assenblies and "O'-rings are not furnished with stuffing
tubes. They nust be ordered separately by the installing activity to
suit installations.

Step 1 - Select the recommended stuffing tube, packing and "O'-ring in

accordance with tables 2Gl-11 and 2GI-111.

2Gl-1 METHOD 2GL
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TABLE 2GL-11. Nylon stuffing tube sizes for BCOF cable
Type of Cable CD mMm Stuffing Packi ng Packi ng
Cabl e (in) nom nal t ube assenbl y assenbl y
si ze part no. openi ng mMm
ASTM F1836M (in)
: } 11. 125 3 18- 018 12.0
Singl e- tube (0. 45) (0. 47)
29.0 6 21-001 29. 44
(1.14) (1. 16)
7-t ube
31.5 6 21-004 31.6
(1.25) (1.25)
i} 50.8 9 24-002 53.2
19-tube (2. 00) (2.09)
TABLE 2GL-111. Nylon stuffing tube data.
Stuffing tube sizes Tube Tube Tube
size 3 size 6 size 9
Strai ght Tube part nunber ASTM F1836M 1- 003 1- 007 1- 010
t ube
"O'-ring part nunmber ASTM F1836M 216 230 242
Angl e Tube part nunber ASTM F1836M 2-003 NA NA
t ube
"O'-ring part nunmber ASTM F1836M 216 NA NA
NPT Tube Tube part nunber ASTM F1836M 3- 003 3- 006 3-009
NPT Tap nm (i n) 25 (1.0) 50. 8 88.9
(2.0) (3.5)
"Y' Tube Tube part nunber ASTM F1836M 4-03 NA NA
"O'-ring part nunber ASTM F1836M 216 NA NA
NOTE: Angle and "Y' tubes are not defined for 7 and 19-tube BCOF cabl es.
These stuffing tubes are not conpatible with the 7 and 19-tube BCF
cabl es.
Step 2 - WARN NG \éar safety glasses during deburring to avoi d possible eye
injury.
I nspect the hole in the encl osure and renove any burrs or
irregularities using the deburring tool
Step 3 - For steel enclosures where the roughness is greater than a 125

m croi nch finish (not required on al um num encl osures), renove the
pai nt using a paint scraper and clean the surface with enery paper
approxi mately 13 mm (0.5 inch) w de around the hole on the exterior of
the encl osure. Apply one coat of priner, and allowto set. Dust coat
the surface with talc if the primer is not thoroughly dried at the

2Gl1-2 METHOD 2GL
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time of the stuffing tube installation. Renove the cover and proceed
to step 4, 5 or 7 below, as applicable.

Step 4 - Wth straight tubes, insert the stuffing tube body into the hole from
the inside of the enclosure (see figure 2Gl-1). |f necessary, renove
the interior fitting fromenclosure. Proceed to step 6 bel ow

Strai ght tube
ASTM F 1836M 1
(applies to angle tubes)

Typi cal encl osure
wal | thickness
4.5 mm nax.

d
Ship structure _7] Body
End of cable jacket -]
not required to be flush [~ :
wi th end of bushing Vasher retai ner
—
— //: =
1 7
) N\ N
Cl ear ance hol e — 1 ? ) 4§ Locknut
N N
J N
'ng o Z Y Bushi ng
. N aé
Slip washers \ - W,
Cap

Tube cabl e

FIQURE 2Gl-1. Straight tube.

Step 5 - Wth "Y' and angl e tubes, insert the stuffing tube body into the hole
fromthe outside of enclosure (see figures 2GL-2 and 2Gl-3). The
excess length protruding into the encl osure nay be renoved.

"Y" Tube 45 degree angle
ASTM F1836M 4

Cl ear ance hol e

Locknut

\- Encl osure wal |l thickness
4.5 mm nax.

FI QURE 2GL-2. “Y" (45°) tube.

2Gl1- 3 METHOD 2GL
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90 Degree angle tube
ASTM F1836M 2

Cap

Y

Body \\\\\
NN
\ I :T

§
N
Nn
N

NIRRT

Packi ng
assenbl y

\\\\\\\\\\\\\\\\\\\\\\\\\
S

il
a4

"O'-Ring /////////

Encl osure wal |

Locknut t hi ckness 19 mm nax.

Cl ear ance hol e

FI QURE 2Gl-3. 90° angl e tube.

Step 6 - Screw the | ocknut onto the body and tighten with a wench agai nst the
"O'-ring sufficiently to obtain plastic to netal contact of the
stuffing tube and the enclosure. In cases where this plastic to metal
contact cannot be obtained, tighten the |ocknut until the threads
start to skip. This is considered a satisfactory indication of
tightness. (Note: Hold the stuffing tube body while tightening the
[ ocknut to prevent turning.) Proceed to step 8 bel ow

Step 7 - Wth NPT tubes, screwthe tube into the enclosure pipe thread and
tighten it sufficiently to obtain a seal at the threads (see figure
2Gl-4).

NPT Tube
ASTM F1836M 3

W . Body
.
™ |
|
II \\4!\
7LL )
s

D

Cast encl osure
wal | thickness over
2Zmmto 19 mm —_

Packi ng
assenbl y

NPT \ e

r
A

FI GQURE 2GL-4. NPT tube.

Step 8 - Measure the distance required to route the BCF tubes fromi nnernost
portion of the stuffing tube to the nmost distant corner of the
i nterconnection box (or to the furcation or end sealing region in the
end user equiprent). Add approximately 130 nm (5 in) to the distance
and nark the BCF cabl e outer jacket.

Step 9 - Side the stuffing tube parts onto the BOF cable in the order
i ndi cat ed:

a. Cap

b. Two slip washers

2Gl-4 METHOD 2GL
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NOTE:

NOTE:

Step

NOTE:

Step

Step

Step

NOTE:

Step

M L- STD- 2042- 2B( SH)

c. Rubber bushing

d. Bottom washer

10 -Slide the parts up the BOF cabl e beyond the mark and, if not already

11

12

13

14

15

done, remove the outer jacket up to the mark using the cabl e stripper.
Qut off the cable kevlar strength nenbers and waterbl ocking materi al s,
if present, using kevlar shears.

If cable strength menber capture is planned, |eave approxi mately 100
mm (4 in) of the kevlar strength nenbers protruding fromthe cable
j acket .

If the required | ength of any of the BOF tubes is shorter than the
exposed tube length, trimthe tubes to the appropriate |ength.

Make sure that the individual BOF tubes are not punctured, crushed, or
ki nked while triming back the cabl e el enents and the BCOF tubes that
will not be routed into the equiprent.

O ean the BOF cabl e jacket and BOF tubes using a wi pe danpened with
alcohol. Blowdry with air.

End seal the BOF tubes that will not be routed into the equi prent
usi ng Method 2J1-1 of this standard practice.

This step may be performed after cable insertion into the stuffing
tube if there is a probleminserting the BOF cabl e through the
stuffing tube with the BO- tubes end seal ed.

Insert the BOF cable through the stuffing tube and into the encl osure
so that the outer jacket will protrude conpletely through the rubber
bushing. S ide the washers and bushing down the cable into the
stuffing tube. (NOTE Wen necessary to pass an airtight test, apply
RTV silicone rubber to the bushing.)

Slide the cap down the BCOF cable, screwit onto the stuffing tube and
tighten it sufficiently using the spanner wench to conmpress the
bushing to forma tight seal between the BOF cable and the stuffing
tube. (NOTE Hold the stuffing tube body when tightening the cap to
prevent breaking the watertight seal.) After the bushing has been
conpressed for approximately 24 hours, retighten it to ensure the seal
i s nmaintained.

If required, wind the exposed kevl ar strength nenber under a screw | ug
attached beside the stuffing tube and tighten the screw I ug.

This step is only performed when additional strain relief is required
beyond that provided by the stuffing tube assenbly.

16 -1f the BOF tubes will not be i mrediately forned and shaped within the

equi prrent, cl ose the equi pnent cover to keep dirt and noi sture out of
the BCF tubes.

2Gl-5 METHOD 2GL
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METHCD 2HL

BCF CABLE ENTRANCE TO EQU PMENT VI A MCP
1. SCCPE

1.1 Scope. This nethod describes a procedure for BOF cable entry to fiber
optic cable topol ogy and ot her equi pment through nmultiple cable penetrations (MXP)
integral to the equi pment being entered.

2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equipnent and materials in table 2HL-1 shall be used to performthis
pr ocedur e.

TABLE 2H1-1. Equipnent and naterials.
Description Quantity

Safety gl asses 1

Rul er 1

Tal | ow (Hevi - Duty/ Nel son AAD099 or equal) As required
pen end wench (sized to fit wedgepack nut) 1

Cabl e jacket stripping tool (NAVSEA DW5 6872811-08 or 1
equal )

Kevl ar shears (NAVSEA DW5 6872811-16 or equal) 1

3. PROCEDURE

3.1 Safety Summary. The follow ng safety precautions shall be observed:
a. (bserve warnings and cautions on equi pnent 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 source.

3.2 Procedure.

Step 1 - Select MP blocks in accordance with table 2HL-11.

2H1-1 VETHOD 2H1
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TABLE 2H1-11. MCP data and insert block sizes for BOF cables.
Cabl e type Si ngl e- Tube 7- Tube 7- Tube 19- Tube
Cable GO mm (i n) noni nal 11.125 29.0 31.5 50. 8
(0. 44) (1. 14) (1.25) (2.00)
Primary insert block part 2011 4029 4032 6050
nunber
M24705/ 1- BN
Alternate insert block part NA N A 6032 6051
nunber M24705/ 1- BN
Bl anki ng i nsert bl ock part 20 40 40 60
nunber M24705/ 1- BN
Al ternate bl anki ng insert NA N A 60 N A
bl ock part nunber M4705/ 1-
BN

Step 2

Step 3

Measure the distance required to route the BOF tubes fromthe

i nnernost portion of the MOP to the nmost distant corner of the

i nterconnection box (or to the furcation or end sealing region in the
end user equiprent). Add approximately 130 nm (5 in) to the distance
and nark the BCF cabl e outer jacket.

Renove the BCF cabl e outer jacket up to the mark using the cable
jacket stripper. Qut off the cable kevlar strength menbers and

wat er bl ocki ng materials, if present, using the kevlar shears. |If the
required | ength of any of the BOF tubes is shorter than the exposed
tube length, trimthe tubes to the appropriate |ength.

Make sure that the individual BOF tubes are not punctured, crushed, or
ki nked while triming back the cabl e el enents and the BCF tubes that
will not be routed into the equiprent.

End seal the BOF tubes that will not be routed into the equi pment
using Method 2J1-1 of this standard practice.

This step may be performed after BOF cable insertion into the MCP i f
there is a probleminserting the BOF cabl e through the cable insert

d ean the BOF cabl e jacket and the BOF tubes using a w pe danpened

CAUTION Do not exceed the foll owi ng BOF cabl e and BOF tube m ni mum
bend di aneters: BOF tube — 127 nm (5 in), 7-tube cable - 46 cm (18
in), and 19-tube cable - 1.27 m (50 in).

Feed the BOF cables into the interconnecti on box or the other
equi prent t hrough the cabl e penetrati on openi ng.

NOTE:
Step 4
NOTE:

bl ocks with the BOF tubes end seal ed.
Step 5

with alcohol. Blowthemdry with air.
Step 6
Step 7

Liberally apply tallowto the outside portion of the insert blocks,
the inner portion of the MOP frame and to the sides of the wedgepack.
Make sure that tallowis placed in the corners of the MP frane.
(NOTE: The wedgepack may be removed and di sassenbl ed to apply the
tall ow)

2H1- 2 VETHOD 2H1
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Step 8 -

NOTE:

Step 9 -

Step 10

M L- STD- 2042- 2B( SH)

Reinstal |l the wedgepack (if removed) and install the insert blocks on
the BCOF cables so that the outer jacket protrudes 13 mm (0.5 inch) to

25 m (1 inch) inside the equipment. Install the cable insert blocks
so that the gap between the insert block halves is parallel to the
wedge pack. Install the insert blocks into the MCP frane so that the

insert blocks are flush with the outside edge of the MP frame. Fill
all positions in the frame with insert blocks [either cable insert

bl ocks or blanking (solid) insert blocks (see figure 2HL-1)]. (NOTE

I ncom ng BCF cabl es may be installed on one end of the encl osure and
out goi ng cabl es on the opposite end for |arge enclosures. Were only
one penetrator is used, incomng cables may be installed on one side
of the wedgepack and out goi ng cabl es on the opposite side.)

I nt er connecti on Wedgepack
box

\

- Paa

ya
4 AN
m—
.
Bl anki ng i nsert 1 (T Cabl e insert
bl ocks ] | I bl ocks
]
.
.
.
.
7- Tube ]
cabl es " Fi ber optic
N
.

cabl es (4/8)

FIQURE 2H1-1. |Interconnection box integral MCP (typical).

BCF cabl es generally should be installed near the ends of the MP so
that the BOF tubes can be easily routed to the sides of the equipnent.

Tighten the nut on the wedgepack to conpress the insert blocks in the
frame using a wench. Tighten the wedgepack nut until the outside
wedge pack metal plate is almost flush with the bottom of the MP
frame and the insert blocks. (NOTE The wedge pack is fully tightened
when the length of the pack is the sane as the depth of the MP
frame.) Continue to tighten the wedgepack nut until a torque between
5.7 and 16.9 NNm (50 and 150 in-1bs) is reached. After the bl ocks
have been conpressed for approxinately 24 hours, retighten the nut to
ensure that the seal is maintained.

-1f the BOF tubes will not be imediately formed and shaped within the

equi prent, cl ose the equi pnent cover to keep dirt and noi sture out of
t he BOF tubes.

2H1-3 VETHOD 2H1

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:14Z
Check the source to verify that this is the current version before use.



M L- STD- 2042- 2B( SH)

METHCD 211
BCOF CABLE FCRM NG RQUTING AND SHAPI NG WTH N TUBE RQUTI NG BOXES
1. SCCPE

1.1 Scope. This nmethod describes the procedures for formng, routing and
shapi ng BCF tubes within tube routing boxes.

2. REQU RED EQU PMENT AND MATERI ALS.

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

3. PROCEDURES

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

a. (bserve warnings and cautions on equi prent and material s.

b. Never look into the end of a BOF tube. A ways wear approved safety gl asses
when handl i ng BOF tubes that may be connected to a pressure source.

3.2 Procedure.

NOTE: To the maxi mum extent practicable, tube routing boxes should be sized
to encourage BCOF tube bend dianeters greater than 460 mm (18 in). BOF
tube bend dianeters less than 460 mm (18 in) will negatively inpact the
bl owi ng di stances achi evabl e for 12 and 18-fi ber BCF bundl es.

NOTE: When the nunber of tubes in a tube routing box is large to make strict
conpliance with this procedure inpractical, this procedure shall be
used as gui dance.

3.3 The equipnent and materials in table 211-1 shall be used to performthis
pr ocedur e.

TABLE 211-1. Equipnent and materials.
Descri ption Quantity
BOF tubing (8 mMmmx 6 mm) As required
Strai ght tube coupler (AA59731-U 8 or AA59731- U 8E) As required
Tee tube coupl er (AA59731-T-8 or AA59731-T- 8E) As required
Tube cutter 1
Rul er 1
Uility knife 1
Heat shrink tubing (SAE-DTL-23053/5 or equal) As required
Heat gun (Raychem 500B or equal) 1
Tube clip (Sunitonmo DETCO08 or equal) or snall As required
plastic or netal bar
Sel f-clinching straps (SAE AS 23190 or equal) As required
Pressure val ve assenbly (Connective Sol uti ons FQO8B1 1
or equal)
211-1 VETHOD 211

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:14Z
Check the source to verify that this is the current version before use.



NOTE:

NOTE:

NOTE:

CAUTI ON

Step 1 -

Step 2 -

Step 3 -

NOTE:

NOTE:

Step 4 -

Step 5 -

M L- STD- 2042- 2B( SH)

Keep BCF tube coupl ers and the ends of BCF tubes clean and free of
cont am nant s.

BCF tube couplers may be cl eaned using distilled water and bl own dry
with air. Do not clean or soak BCF tube couplers in al cohol or other
cl eani ng agents. BOF tube coupl ers can be permanently danaged by
exposure to al cohol and cl eani ng agents.

Previ ously used BOF tube couplers may not adequately seal to BCF
tubes. Wen installing BOF cabling, always use new BCOF tube coupl ers.

Do not di sengage nated BCF tube couplers. D sengaging utilized BOF
tube coupl ers nmay danage/ break the optical fibers contained within the
BCF t ubes.

Verify that the procedures of Method 2GL or Method 2HL of this
standard practi ce have been conpleted for all BCF cabl es entering the
tube routing box.

pen the tube routing box cover and visually exam ne the BOF tubes for
cuts or kinks before continuing.

CAUTION Do not exceed a bend dianeter of 13 cm (5 in) for the BOF
tubes. BCF tubes may col |l apse at dianeters less than 13 cm (5 in).

Choose a BCF cabl e and route BCF tube nunber one to the nearest side
of the box. Route the BOF tube along the side and nark the tube 100
to 150 mm (4 to 6 in) fromthe far corner of the box. Successively
route and nmark each BCOF tube within the BOF cabl e (staggering each
tube approximately 44 nm (1.7 in) shorter than the previous tube is
recomrended). sing the tube cutter, cut each tube at the mark.
Visually verify that the end of the 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.

Small BCF tube bend diameters may not allow 12 and 18-fi ber BCF
bundl es to be bl own through the tube routing box. Maxin ze BOF tube
bend di aneters to the maxi num extent practicable.

BCF tube bend dianeters less than 18 in will negatively inpact the
bl owi ng di stances achi evabl e for 12 and 18-fi ber BCF bundl es.

CAUTION Do not overheat the BCF tubes. Prol onged exposure of the BOF
tubes to tenperatures above 160°C (320°F) may darmage them Disconti nue
heating of the sleeve and allow the BCOF tubes to cool before reheating
i f the tubes show any signs of bubbling or swelling.

Slide the heat shrink tubing with the tube identification onto each
BCF tube of the BCF cabl e approxinately 100 mm (4 in) fromthe tube
end. Holding the heat gun approximately 100 mm (4 in) away from each
BCF tube, shrink the shrink tubing.

Formthe BOF tubes into a flat group and route the group al ong the
side of the box as follows (see figure 211-1):

211-2 VETHOD 211
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Step 6 -

NOTE:

NOTE:
Step 7 -

Step 8 -

M L- STD- 2042- 2B( SH)

(o o ) o o o)
[\
Tube
() J o
i Heat shri nk
[ | abel
Tube
. [ 1 Rout i ng o
[ Box
o [ \I 7-Tube clip o
or equal
DO NOT EXCEED
> Bend di ameter C
[13 cm (5 inches)]
Q o)
] Cabl e entrance via o
7- Tube stuf fing tube or MCP
Cabl e i/
d o ) o ) Q)

FIGURE 211-1. Routing BCF tubes in TRB.

a. Snap the BCOF tubes into a 7-tube clip or lace the tubes flat to a
small plastic or metal bar. P ace the longest BOF tube to the
rear of the box with each successively shorter tube placed to the
front of the previous tube (if the BOF tube lengths are
st agger ed) .

b. Route the group of BOF tubes al ong the side of the box securing
the group to the box nounting brackets (if avail able) using self-
clinching straps.

Repeat steps 3, 4 and 5 for each BCOF cabl e entering the tube routing
box.

The tubes of each successive BOF cabl e shoul d be shortened
approximately 50 mm (2 in) compared to the previous BO- cabl e rout ed
on the sane side of the box.

Spacers may be used to separate tube groups to facilitate access.

(bserve the tube connection chart or other approved drawi ng. Ildentify
BCOF tubes that will not be connected and end seal themin accordance
with Method 2J1 of this standard.

Slide a straight tube coupler or a tee tube coupler onto the tube and
firmy seat the tube coupler on the tube.

211-3 VETHOD 211
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NOTE: Bef ore assenbling the tube coupler onto the tube, clean the end of
each BCF tube with a w pe danpened with al cohol and blow dry as
necessary.

NOTE: Refer to the connection chart or other approved drawi ng to deternine
where to use strai ght tube coupl ers and where to use tee tube
coupl ers.

NOTE: When a tee tube coupler is used, the tee connection is end sealed in

accordance with Method 2J1 of this standard after conduct of the tube
sealing integrity test.

Step 9 - For all locations where a tee tube coupler is used, one of the
foll owi ng optional steps may be perforned:

option a. Wsing the tube cutter, cut a short piece of BOF tubing (length as
necessary to allow easy access). Msually verify that the ends
of the tube are cut perpendicular to the tube length. ean the
ends of the BOF tube with a wi pe danpened with al cohol and bl ow
dry as necessary. Side the short tube into the tee position of
the tee tube coupler. Firmy seat the short BOF tube into the
tee tube coupler. Apply an axial |oad of approximtely 22 N (5
| bs) between the BOF tube and the tee tube coupler to verify that
it is properly engaged into the tube coupl er

option b. dean the pressure valve assenbly with a w pe danpened with
al cohol and bl ow dry as necessary. S ide the pressure valve
assenbly into the tee position of the tee tube coupler. Firmy
seat the pressure valve assenbly into the tee tube coupler
Apply an axial |oad of approxinately 22 N (5 I bs) between the
pressure val ve assenbly and the tee tube coupler to verify that
it is properly engaged into the tube coupl er

option c. Cdean a tube fitting plug with a wi pe danpened with al cohol and
bl ow dry as necessary. Slide the tube fitting plug into the tee
position of the tee tube coupler. Apply an axial |oad of
approxi mately 22 N (5 | bs) between the tube fitting plug and the
tee tube coupler to verify that it is properly engaged into the
t ube coupl er.

Step 10 -ldentify two BOF tubes to be interconnected, plan the path of the
i nterconnecting junper tube (see figure 211-2), and determne the
length of the required junper tube. sing the tube cutter, cut a
pi ece of BOF tubing to the required length. Visually verify that the
end of the tube is cut perpendicular to the tube Iength. d ean each
end of the BOF tube with a w pe danpened with al cohol and bl ow dry as
necessary.

NOTE: The path of the junper tube should follow the exterior of the tube
routing box to the greatest extent possible.

NOTE: Wien the two tubes to be interconnected are | ocated on the sane side
of the tube routing box, a figure-eight type of path should be used
(see figure 211-2).

Step 11 - CAUTION Do not exceed a bend dianeter of 13 cm (5 in) for the BCF
tubes. BCF tubes may collapse at dianeters less than 13 cm (5 in).

Formthe junper tube along the planned path. Side the junper tube
into the tube coupl er of each of the two BOF tubes to be
interconnected. Firmy seat the junper tube into each tube coupler
Apply an axial |oad of approxinmately 22 N (5 I bs) between the BCF
tubes and the junper tube to verify that they are properly engaged
into the tube couplers. Secure the junper tube to the box mounting
brackets (if avail able) using self-clinching straps.
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NOTE:

NOTE:

NOTE:

M L- STD- 2042- 2B( SH)

Small BCF tube bend diameters may not allow 12 and 18-fi ber BCF
bundl es to be bl own through the tube routing box. Maxin ze BOF tube
bend dianeters to the greatest extent practicable.

BCF tube bend dianeters less than 18 in will negatively inpact the
bl owi ng di stances achi evabl e for 12 and 18-fi ber BCF bundl es.

BCOF tube | oops with a dianeter larger than the tube routing box may be
utilized during fiber installation to inprove bl ow ng performance.
During the bl owi ng operation, the BOF tubes may be extended outside of
the tube routing box. After the bl owi ng operation, the large | oop can
be collapsed into nultiple smaller |oops for stowage within the tube
routing box. An additional tube coupler nmay be placed in the mddle
of the large loop to facilitate collapse of the large loop into

mul tiple snaller |oops.

Step 12 - Repeat steps 10 and 11 until all required tube interconnections have

been acconpl i shed.

Step 13 -d ose and secure the tube routing box cover.

Tube
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7-Tube cabl e

Tube

(o o o o o o)
't/
/’/'« DO NOT EXCEED
bend di aneter 0
\ [13 cm (5 inches)] L
X Heat shri nk q
[ | abel \
(o) 3 Junper e}
: t ubes
Al 7-Tube
clip or
o| | equal __——»

DO NOI' EXCEED
bend di aneter
[13 cm (5 inches)]

0 0
a
) 0

L] Cabl e entrance =]
via stuffing Cut away
t ube or MCP view
o o o o o 0)

FIQURE 211-2. Typical junper tube paths.
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METHCD 21 2
BCOF CABLE FORM NG RQUTING AND SHAPI NG W TH N | NTERCONNECTI ON BOXES
1. SCCPE

1.1 Scope. This nethod describes the procedures for formng, routing and
shapi ng BCF tubes within interconnection boxes or other equipnent.

2. REQU RED EQU PMENT AND MATERI ALS.

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

3. PROCEDURES

3.1 Safety summary. The follow ng safety procedures shall be observed:
a. (bserve warnings and cautions on equi prent and material s.

b. Never look into the end of a BOF tube. A ways wear approved safety gl asses
when handl i ng BOF tubes that may be connected to a pressure source.

3.2 Procedure.

3.2.1 The equiprment and naterials in table 212-1 shall be used to perform
thi s procedure.

TABLE 212-1. Equipnent and materials.
Descri pti on Quantity

Tube coupl er (AA59731-U 8 or AA59731- U 8E) As required
Tube cutter 1

Rul er 1
Uility knife 1

Heat shrink tubing (ML-T-23053/5 or equal) As required
Heat gun (Raychem 500B or equal) 1
Tube clip (Sumtormo DETQO08 or equal) or smnall As required
plastic or netal bar

Sel f-clinching straps (SAE AS 23190 or equal) As required
pen end w ench 1

NOTE: Keep BOF tube coupl ers and the ends of BCF tubes clean and free of

cont am nants.

NOTE: BCF tube couplers may be cl eaned using distilled water and bl own dry
with air. Do not clean or soak BCF tube couplers in al cohol or other
cl eani ng agents. BOF tube coupl ers can be pernanently danaged by
exposure to al cohol and cl eani ng agents.

NOTE: Previ ously used BCF tube couplers may not adequately seal to BOF
tubes. Wen installing BOF cabling, always use new BOF tube coupl ers.

CAUTI ON Do not di sengage mated BOF tube coupl ers unl ess authori zed.
Di sengagi ng utilized BOF tube coupl ers may damage/ break the opti cal
fibers contained wthin the BCF tubes.
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Step 1 —

Step 2 -

Step 3 -

NOTE:

NOTE:

NOTE:

Step 4 —

Step 5 —

Step 6 —

NOTE:

NOTE:
Step 7 —

M L- STD- 2042- 2B( SH)

Verify that the procedures of Method 2GL or Method 2HL of this
standard practi ce have been conpleted for all BCF cables entering the
i nt erconnecti on box.

pen the equi prent cover and visually exanmine the BOF tubes for cuts
or ki nks before continuing.

CAUTION Do not exceed a bend dianmeter of 13 cm (5 in) for the BOF
tubes. BCF tubes may col |l apse at dianeters less than 13 cm (5 in).

Choose a BCOF cabl e and route BOF tube nunber one to the nearest side
of the box. Route the BOF tube along the side and nark the tube
approximately 200 nm (8 in) fromthe far corner of the box.
Successively route and mark each BCF tube within the BOF cabl e
(staggering each tube approximately 44 mm (1.7 in) shorter than the
previous tube is recomrended). Using the tube cutter, cut each tube
at the mark. Visually verify that the end of the tube is cut

perpendi cul ar 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.

Smal | BCF tube bend dianeters may not allow 12 and 18-fi ber BCF
bundl es to be bl own through the tube bend. Maxini ze BCF tube bend
dianeters to the greatest extent practicable.

BCF tube bend dianeters less than 18 in will negatively inpact the
bl owi ng di st ances achi evabl e for 12 and 18-fiber BCF bundl es.

BCF tubes nay be extended outside of the interconnection box (to
enl arge the tube bend dianeter) during fiber installation to inprove
bl owi ng perf or mance.

CAUTION Do not overheat the BCF tubes. Prol onged exposure of the BOF
tubes to tenperatures above 160°C (320°F) nay damage them Disconti nue
heating of the sleeve and allow the BCOF tubes to cool before reheating
i f the tubes show any signs of bubbling or swelling.

Slide the heat shrink tubing with the tube identification onto each
BCF tube of the BCF cabl e approxinately 100 mm (4 in) fromthe tube
end. Hol ding the heat gun approxinately 100 mm (4 in) away from each
BCF tube, shrink the shrink tubing.

Formthe BOF tubes into a flat group and route the group al ong the
side of the box as follows (see figure 212-1):

a. Snap the BOF tubes into a 7-tube clip or lace the tubes flat to a
smal |l plastic or metal bar. H ace the |ongest BOF tube to the rear
of the box with each successively shorter tube placed to the front
of the previous tube (if the BOF tube | engths are staggered).

b. Route the group of BCF tubes along the side of the box securing the
group to the box nmounting brackets using self-clinching straps.

Repeat steps 3, 4 and 5 for each BCOF cable entering the
i nt er connecti on box.

The tubes of each successi ve BOF cabl e shoul d be shortened
approximately 50 mnmm (2 in) conpared to the previous BO- cabl e rout ed
on the sane side of the box.

Spacers may be used to separate tube groups to facilitate access.

(bserve the connection chart or other approved drawi ng. ldentify BOF
tubes that will not have fibers installed and end seal themin
accordance with Method 2J1 of this standard.

212-2 METHOD 21 2
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Step 8 — Identify those BOF tubes that are to have fibers installed and install

fibers into themin accordance with the manufacturer’s instructions.

Step 9 - For each BCOF tube containing fibers, install a tube furcation unit
onto the tube in accordance with Method 2F1 of this standard and
termnate the furcation cables in accordance with part 5 of this
st andar d.

Step 10 - Formand shape the optical fiber cables and furcation unit’s |oose
tube furcation cables within the interconnecti on box in accordance
with Method 2CL of this standard.

Step 11 - For each BCF tube containing fibers, verify the integrity of the end
seal s in accordance with Method 6J1 of this standard.

Q
Heat @
shrink - -
Fiber Optic
I abel I nt er connecti on \
Box
Tube — Pat ch
\ panel y
Q oo
@ \!' 1 ‘°o°°°o @
0%° o
| °o°°°o
09" _o°
oo
0°" _o®
7-Tube clli p A o°°°o°
or equa ]
©) @)
DO NOT EXCEED 7 Tube Cabl
Bend Di anet er ,— (- 1lube e
[13 cm (5 in.)] Z

FIGQURE 212-1. Routing BOF tubes in a FO CB.
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1. SCCPE
1.1

M L- STD- 2042- 2B( SH)

METHCD 2J1
BCOF TUBE END SEALI NG

Scope. This nmethod describes the procedures for sealing the ends of enpty

BCF tubes in tube routing boxes, fiber optic interconnection boxes and equi prent.

2. REQU RED EQU PMENT AND MATERI ALS.

2.1

The equi prent and materials in the tables located in the applicable

sections of this method 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 prent and nmaterial s.

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

3.2  Procedure.

3.3 The equiprent and nmaterials in table 2J1-1 shall be used to performthis

pr ocedur e.

TABLE 2J1-1. Equipnent and naterials.

Description Quantity
Saf ety gl asses 1
Tube coupl er (AA59731-U 8 or AA59731- U 8E) As required
Tube coupl er plug (AA59728- TFP-8) As required
Tube end cap (AA59731-EC 8) As required
W pes As required

NOTE: Keep BOF tube coupl ers and the ends of BCF tubes clean and free of
cont ani nant s.

NOTE: BCF tube couplers may be cl eaned using distilled water and bl own dry
with air. Do not clean or soak BCF tube couplers in al cohol or other
cl eani ng agents. BOF tube coupl ers can be pernmanently danaged by
exposure to al cohol and cl eani ng agents.

NOTE: Previ ously used BCF tube couplers may not adequately seal to BOF

tubes. Wen installing BOF cabling, always use new BOF tube coupl ers.

Step 1 - Verify that the procedures of Method 211-1 or Method 211-2 of this

standard practi ce have been conpl et ed.

Step 2 - Determne if the other end of the BOF tube has been end sealed in

accordance with this nmethod. If the other end of the BOF tube has been
end sealed, verify the integrity of the end seal in accordance with
Met hod 6J1 of this standard.
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Step 3 - Performone of the follow ng steps:

a. Gean the end of the BOF tube with a wi pe danpened with al cohol and
bl ow dry as necessary. Slide a tube coupler onto the BCOF tube and
firmy seat it. dean the tube coupler plug with a w pe danpened
with al cohol and blow dry as necessary. |Insert the tube coupler
plug in the other end of the tube coupler and firmy seat it within
the tube coupler. Apply an axial |oad of approximately 22 N (5 | bs)
bet ween the BCF tube and the tube coupler plug to verify that they
are properly engaged into the tube coupl er.

b. dean the end of the BOF tube with a w pe danpened w th al cohol and
bl ow dry as necessary. Slide a tube end cap onto the BCF tube and
firmy seat it. Apply an axial |oad of approximately 22 N (5 | bs)
bet ween the BOF tube and the tube end cap to verify that the BOF
tube is properly engaged into the tube end cap.
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