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DETAI L SPECI FI CATI ON

LI GHTS AND GLASSWARE FOR NAVI GATI ON, SI GNAL, AND WARNI NG
NAVAL SHI PBOARD USE, GENERAL SPECI FI CATI ON FOR

This specification is approved for use by the Naval Sea Systens Conmand,
Departnment of the Navy, and is available for use by all Departnents and
Agenci es of the Departnment of Defense.

. SCOPE

1.1 Scope. This specification covers |ight assenblies and associ at ed
gl assware used for navigation, signal, and warni ng purposes on Naval ships.

1.2 dassification. Light assenblies and gl assware covered by this
specification will be of the followi ng types and cl asses, as specified (see
6.2):

Li ght Assenblies:

TYPE | - Spl ashproof .
TYPE Il - Subnersible.
G asswar e:
CLASS | - Fresnel type |ens.

CLASS 2 - d obe, roundel, and | ens.
CLASS 3 - Fresnel gl obe.

2. APPL| CABLE DOCUMENTS

2.1 GCeneral. The docunments listed in this section are specified in
sections 3 and 4 of this specification. This section does not include
docunents cited in other sections of this specification or recommended for
additional information or as exanples. VWhile every effort has been made to
ensure the conpl eteness of this list, docunent users are cautioned that they
must neet all specified requirenents docunents cited in sections 3 and 4 of
this specification, whether or not they are listed.

Beneficial coments (recomendations, additions, deletions) and any pertinent
data which may be of use in inproving this docunment shoul d be addressed to:
Commander, Naval Sea Systens Command, SEA 03Q 2531 Jefferson Davis H ghway,
Arlington, VA 22242-5160 by using the Standardi zati on Docunent | nprovenent
Proposal (DD Form 1426) appearing at the end of this docunent or by letter.

AVBC N A FSC 6220
DI STRI BUTI ON STATEMENT A. Approved for public release; distribution is
unlimted.
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2.2 Covernnent docunents.

2.2.1 Specifications, standards, and handbooks. The foll ow ng
speci fications, standards, and handbooks forma part of this docunment to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Departnment of Defense |Index of
Speci fications (DoDISS) and suppl ement thereto, cited in the solicitation (see
6.2).

SPECI FI CATI ONS

DEPARTMENT OF DEFENSE
M L- S-90I - Shock Tests, H . (H gh-Inpact) Shipboard
Machi nery, Equi prent, and Systens,
Requi renents for.

M L- E-917 - Electric Power Equipnent Basic Requirenents.
M L- S- 8660 - Silicone Compound, NATO Code Nunber S-736.
ML-1-17214 - Indicator Perneability, Low Mi (CGo-No-Co).
M L- T- 2236l - Thread Compound, Antiseize, Zinc Dust-

Petrol at um

(See supplement | for list of specification sheets.)

STANDARDS
DEPARTMENT OF DEFENSE

M L- STD-1 08 - Definitions of and Basic Requirenents for
Encl osures for Electric and Electronic
Equi pnent .

M L- STD- 167-1 - Mechani cal Vi brations of Shipboard Equi prent
(Type | - Environmental and Type Il -
Internal ly Excited).

M L- STD- 202 - Test Methods for Electronic and El ectrical
Conponent Parts.
M L- STD- 278 - Wl ding and Casting
St andar d.

M L- STD- 2175 - Castings, Cassification and |Inspection of.

(Unl ess ot herw se indicated, copies of the above specifications,
standards, and handbooks are avail able fromthe Defense Automated Printing
Service (DAPs), 700 Robbins Avenue, Buil ding 4D, Phil adel phia, PA 19111-5094.)

2.3 Non- Governnent publications. The follow ng docunents forma part
of this docunent to the extent specified herein. Unless otherw se specified,
the i ssues of the docunents which are DoD adopted are those listed in the
i ssue of the DoDISS cited in the solicitation. Unless otherw se specified the
i ssues of docunents not listed in the DoDI SS are the issues of the docunents
cited in the solicitation (see 6.2).

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI B46.1 - Surface Texture (Surface Roughness,
Wavi ness, and Lay).

(Application for copies should be addressed to the Anerican Nati onal
Standards Institute, Inc., Attn: Customer Service, 11 West 42nd Street, New
York, NY 10036.)

AMERI CAN SOCI ETY FOR QUALITY (ASQ
ASQC 7Z1.4 - Sanpling Procedures and Tabl es for Inspection by
Attributes.
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(Application for copies should be addressed to the Anerican Society for
Quality, 611 East Wsconsin Avenue, M |waukee, W 53202-4606.)

| LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)
| ESNA Li ghti ng Handbook.

(Application for copies should be addressed to the Illum nating
Engi neering Society of North America, 120 Wall Street, Floor 17, New York, NY
10005- 4001.)

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDS (| SO
I SO CIE 10527 - CIE Standard Colorinetric Cbservers.

(Application for copies should be addressed to the Anerican Nationa
Standards Institute, Inc., Attn: Customer Service, 11 West 42nd Street,
New York, NY 10036.)

UNDERWRI TERS LABORATORI ES (UL)
UL 486A - Wre Connectors and Sol dering Lugs for Use with
Copper Conductors.

(Application for copies should be addressed to the Underwiters
Laboratories, Inc., Publications Stock, 333 Pfingsten Road, Northbrook, IL
60062.)

2.4 Oder of precedence. In the event of a conflict between the text
of this docunent and the references cited herein (except for related
specification sheets), the text of this docunment takes precedence. Nothing in
this docunent, however, supersedes applicable | aws and regul ati ons unless a
speci fic exenpti on has been obt ai ned.

3.  REQUI REMENTS

3.1 Specification sheets. The individual itemrequirenents shall be as
specified herein and in accordance with the applicable specification sheet.
In the event of any conflict between requirenments of this specification and
t he applicabl e specification sheet, the latter shall govern

3.2 First article. Wen specified (see 6.2), a sanple shall be
subjected to first article inspection in accordance with 4. 2.

3.3 Parts and materials. Parts and materials shall be as specified
herein and in the applicable specification sheets. Were a definite materi al
is not specified, a material shall be used which will enable the Iight
assenbly or glassware to neet the requirenments of this specification

3.3.1 Recycled, recovered, or environnentally preferable material s.
Recycl ed, recovered, or environnentally preferable materials should be used to
t he maxi mum extent possible provided that the material nmeets or exceeds the
operational and mai nt enance requirenents, and pronotes economcally
advant ageous |ife cycle costs.

3.3.2 Metals. Metals shall be of the corrosion-resistant type as
specified in the applicable specification sheet, or they shall be treated to
resist corrosion as specified in ML-E-917. Dissimlar nmetals in contact with
each other shall be in accordance with M L-E-917.

3.3.2.1 Aluminum Unl ess otherw se specified (see 3.1), alum num
al | oys, except castings, shall conformto Anerican Society for Testing and
Materials (ASTM standards. Al umnum alloy castings shall be manufacturer's
choi ce except sand castings and pernmanent nold castings shall conformto class
4 of M L-STD 2175; grade shall be manufacturer's choice.
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3.3.3 Nonmagnetic materials. Unless otherw se specified (see 3.1), al
parts shall be of a nonferrous material or a material generally considered
nonmagnetic. The nagnetic perneability shall be 2.0 or less after fabrication
(see 4.4.1.9).

3.3.4 MNonnetallic materials. Nonmetallic materials shall be
nonf | ammabl e, nontoxi c and fungus-inert as specified in ML-E-917.

3.3.5 Plastics. Plastic materials shall conformto the requirenents of
M L-E-917 and as specified hereinafter

3.3.6 dassware. d assware shall be high-inpact, heat resistant with
an extrenely | owtenperature coefficient of expansion. The glass shal
wi t hstand exposure to atnospheric sea conditions, particularly that of salt
water, high humdity, and bright sunlight w thout etching, discoloration, or
any change in the light transmttance.

3.3.7 Commercial (hardware) parts. Wiere a definite material is not
specified for utility hardware (itenms such as screws, bolts, and nuts),
commercial itens may be used provided they neet the requirenents specified
herein (see 3.3.2, 3.3.3, and 3.3.4).

3.3.8 Caul king compound. Caul ki ng conpound shall be of a good
commercial grade material conpatible with the material of the basic |ight
assenbly. Compound consistency shall be such that the light assenbly can be
di sassenbl ed wi thout requiring the use of special agents or tools.

3.3.9 Antiseize coating. Al um numand CRES fastening parts such as
screws and bolts in contact with threaded al um num shall be coated with an
anti sei ze conpound in accordance with M L-T-22361

3.3.10 Caskets. Unless otherw se specified (see 3.1), gaskets shall be
commer ci al type neoprene 6-75 Duroneter hardness.

3.3.11 Prohibited materials. The prohibited materials shall be those
specified in ML-E-917. Unless otherw se specified (see 3.1), asbestos shal
not be used.

3.4 Design and construction

3.4.1 Light assenblies. Light assenblies shall be of the design
construction, and physical dinmensions specified (see 3.1). Unless otherw se
specified (see 6.2), lanps shall not be furnished.

3.4.1.1 Dinensional tolerances. Unless otherwi se specified (see 3.1),
the follow ng tol erances shall apply to dinmensions specified in the individua
speci fication sheets:

(a) Fractional dinensions - plus or mnus 1/64 inch.
(b) Decimal dinensions - plus or minus 0.005 inch
(c) Angular dinensions - plus or mnus 1/2 degree.

Unl ess ot herwi se specified (see 3.1), a tolerance of plus or mnus 1/32 inch
is acceptable on fractional dinmensions that are controlled by welding or
brazing. The width tolerance shall not interfere with the interchangeability
of assenblies or parts. A tolerance of plus or minus 1/32 inch with a draft
angle is acceptable for cast parts.

3.4.1.2 Enclosures. Light assenblies shall be type I, splashproof or
type I, submersible as specified (see 1.2 and 3.1).
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3.4.1.3 Drilling, countersinking, and tapping. Drilling,
count ersi nking, and tapping shall be done before placing or finish is applied.
Al'l holes shall have burrs renoved.

3.4.1.4 Sharp edges. Sharp edges and corners shall be given a slight
radi us.

3.4.1.5 Finishes. Surface finishes shall be in accordance with ANS|
B46.1. Score marks on side walls of all |light assenblies in the way of nylon
stuffing tubes shall be not greater than 123 m croi nches.

3.4.1.6 Threaded parts and fasteni ng devices. Screw threads in copper
al umi num and pl astic and fastening of parts shall be in accordance with M L-E-
917 and as specified (see 3.1).

3.4.1.7 Wring. Wuere required (see 3.1), internal wiring shall be
furni shed and installed. Connections at screw ternminals shall be made with
pressure grip (solderless) connectors in accordance with UL 486A. Splice
connections shall be kept to a m ninmum and shall be made with UL approved
i nsul ated connectors, either crinp or screw type. There shall be no exposed
uninsul ated electrical termnal joints, junctions, wiring, or wring
accessori es.

3.4.1.8 Castings and nolded parts. Castings shall be free of cold
shuts, blow holes, or any inperfections that nay affect the strength or
performance. Flash shall be renoved from nol ded parts.

3.4.1.9 Stress relief.

3.4.1.9.1 Metals. Metals used in fabrication and assenblies which are
susceptible to stress shall be stress relieved to prevent deterioration or
failure.

3.4.1.9.2 Plastics. Measures shall be taken in nolding or processing
plastics to insure that stress buil dup does not occur or is treated to relieve
these stresses when required to prevent deterioration of the part or assenbly.

3.4.1.10 Welding. Wlding and allied processes used in fabrication
shal 1 be in accordance with ML-STD 278 except welder qualification is not
required.

3.4.1.11 Painting. Unless otherwi se specified (see 3.1) painting,
where required, shall be in accordance with ML-E-917.

3.4.1.12 Gaskets. Rubber gaskets shall be securely cenmented at the
scarf joint and shall conpletely fill the groove w thout stretching or
bunchi ng. The gasket shall be retained in its groove w thout the use of
cenent .

3.4.1.13 Lubrication. O-ring and tubul ar gaskets shall be coated with
a conpound in accordance with ML-S 8660 before final assenbly in the Iight
assenbl y.

3.4.2 dassware. dassware shall consist of |enses, globes, and
roundel s of the classes specified (see 1.2). The design, construction, and
physi cal dinmensions shall be as specified (see 3.1) and hereinafter

3.4.2.1 Coloring. Colored glassware shall be of uniformcoloring
t hroughout the entire thickness of the portions designed for |ight
transm ttance
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3.4.2.2 Thickness tolerances. d assware shall be of uniformthickness
t hroughout. \Where thickness tol erances are not specified (see 3.1), a
variation of |2 percent above or bel ow the nonmi nal dinensions will be
permtted, except that these tol erances shall in no case exceed |/16 inch

3.4.2.3 Edges. Edges of all glassware shall be ground or nolded to a
true surface

3.4.2.4 Fresnel type lens. The fresnel type lens of class | and 3
gl assware shall have a central bulls eye with the required nunber of zones
above and bel ow the central zone to neet the perfornmance requirenents
specified herein. Actual design as to the surface curvature, spacing of the
zones, width of the zones and so forth shall be at the option of the
manuf act urer.

3.5 Performance characteristics.

3.5.1 Light assenblies.

3.5.1.1 (Qperation. Light assenblies, when operated as specified in
4.4.1.1, shall performtheir specified function

3.5.1.2 Degree of enclosure. Type | and type Il light assenblies shal
conformto the splashproof and subnersible (1600 foot) requirenents,
respectively, of ML-STD 108 (see 4.4.1.2). Follow ng the enclosure test, the
assenblies shall satisfactorily pass the dielectric wthstanding voltage and
i nsul ation resistance tests (see 4.4.1.6 and 4.4.1.7).

3.5.1.3 Shock. Light assenblies shall conformto the class I or class
Il (see 3.1), grade A shock requirements of ML-S-901 (see 4.4.1.3).
Fol I owi ng the shock test, the light assenblies shall satisfactorily pass the
dielectric withstanding voltage test (see 4.4.1.6). Lanp failure shall not be
consi dered as an assenbly failure.

3.5.1.4 Vibration. Light assenblies shall conformto the type
vi bration requirement of ML-STD 167-1 and shall exhibit no signs of damage or
| oosening of parts during and after the vibration test (see 4.4.1.4).
Following the vibration test, the Iight assenblies shall satisfactorily pass
the dielectric withstanding voltage test (if applicable) (see 4.4.1.6).

3.5.1.5 Salt spray. There shall be no signs of excessive corrosion
when the 1light assenblies are subjected to the salt spray test (see 4.4.1.5).
Excessive corrosion is defined as that which interferes with electrical or
mechani cal performance, or in the case of plated netals corrosi on which has
passed through the plating and attacked the base netal. \Were corrosion
resi stance treatnments are used, it will be permissible to have linmted
superficial corrosion such as would result from scratches.

3.5.1.6 Dielectric withstanding voltage. There shall be no evidence of
br eakdown, arcing, corona (audible or visible), or punctured insulation when
the Iight assenblies are subjected to the test specified in 4.4.1.6.

3.5.1.7 Insulation resistance (wired assenblies). The insulation
resi stance between all current carrying parts and non-current carrying parts
of the wired |ight assenblies (see 3.1) shall be not |ess than 100 negohns
when tested as specified in 4.4.1.7.

3.5.1.8 Hydrostatic pressure (type Il1). Type Il light assenbles shal
wi t hstand the stresses produced when subjected to the hydrostatic pressure
specified (see 3.1) without visible or structural damage or evidence of
| eakage of water into the enclosure (see 4.4.1.8).
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3.5.2 d assware.

3.5.2.1 Light output. Unless otherwi se specified (see 3.1) the Iight
out put shall be as specified in 3.5.2.1.1 through 3.5.2.1.3 (see 4.4.2.1).

3.5.2.1.1 dass | - Fresnel type lens. Cass | glassware shall have a
m ni mum | um nous intensity of 94 candelas for clear (colorless), and 12
candel as for red, green, and yellow from5 degrees above to 5 degrees bel ow
the horizontal axis of the central zone of the bull's eye. At |east 60
percent of the required mininumintensity shall be present from7.5 degrees
above to 7.5 degrees below the horizontal axis (see 4.4.2.1(a)).

3.5.2.1.2 dass 2 - dobe, roundel, and lens. ddass 2 glassware shal
have a m ni mum | um nous transmttance of 17.5 percent for red, 40 percent for
yel l ow, 20 percent for green, 2 percent for blue, and 85 percent for clear
(col orl ess) when specinens are tested using CIE illum nant A (see 4.4.2.1(b)).

3.5.2.1.3 dass 3 - Fresnel globe. dass 3 glassware shall have a
m ni mum | um nous intensity of 94 candelas for clear (colorless), 12 candel as
for red, green, and yellow and 4.5 candelas for blue from5 degrees above to 5
degrees bel ow the horizontal axis of the central zone of the bull's eye. At
| east 60 percent of the required mnimumintensity shall be present from7.5
degrees above to 7.5 degrees bel ow the horizontal axis (see 4.4.2.1(c)).

3.5.2.2 Color (chromaticity). Unless otherw se specified (see 3.1),
the chromaticity in CIE coordi nates of the class 1, 2, and 3 gl assware shal
be as specified in 3.5.2.2.1 through 3.5.2.2.5, when installed in the
appropriate light fixture (see 4.4.2.2).

3.5.2.2.1 Red transparent. Red transparent color shall fall within
t he areas bounded by the spectrumlocus and the foll owi ng coordi nates (see
figure 1):

X 0. 680 0. 660 0.735 0.721
Y 0. 320 0. 320 0. 265 0. 259
3.5.2.2.2 Yellowtransparent. Yellow transparent color shall fal
wi thin the areas bounded by the spectrum|ocus and the foll owi ng coordi nates
(see figure 1):

X 0.612 0.618 0. 575 0. 575
Y 0. 382 0. 382 0. 425 0. 406

3.5.2.2.3 Geen transparent. Geen transparent color shall fall within
t he areas bounded by the spectrumlocus and the foll owi ng coordi nates (see
figure 1):

X 0. 028 0. 009 0. 300 0. 203
Y 0. 385 0.723 0.511 0. 356

3.5.2.2.4 Blue transparent. Blue transparent color shall fall within
t he areas bounded by the spectrumlocus and the foll owi ng coordi nates (see
figure 1):

X 0. 148 0. 232 0. 060 0.170
Y 0. 025 0. 167 0. 230 0. 230
3.5.2.2.5 dear (colorless) transparent. Cear transparent col or shal
fall within the areas bounded by the spectrum | ocus and the foll ow ng
coordi nates (see figure 1):
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X 0. 525 0. 525 0. 452 0. 310 0. 310 0. 443
Y 0. 382 0. 440 0. 440 0. 348 0. 283 0. 382

3.5.2.3 Painted glassware. Those portions of the gl assware designated
to be painted shall be uniformy coated with a baking enanel as specified (see
3.1). The glassware shall be baked at such a tenperature and period of tine
as to insure adhesion of the enanel to the glass. There shall be no evidence
of | oosening, softening or dissolution of the enanel when glassware is tested
as specified in 4.4.2.3.

3.5.2.4 Mechani cal shock. Wen specified (see 3.1), glassware shal
wi t hstand the stresses produced when tested as specified in 4.4.2.4 wi thout
br eaki ng, cracking, or chipping.

3.5.2.5 Thermal shock. Wen specified (see 3.1), glassware shal
wi t hstand the stresses produced when tested as specified in 4.4.2.5 wi thout
vi si bl e structural damage

3.5.2.6 Hydrostatic pressure (class 3). dass 3 glassware shal
wi t hstand the stresses produced when tested as specified in 4.4.2.6 w thout
vi sible or structural damage

3.5.2.7 Breakage pattern. The breakage pattern shall be characterized
by conplete fracture of the glassware into small rectangul ar pieces
predom nantly not exceeding 2-1/2 by 5/8 inches (see 4.4.2.7).

3.5.3 Marking. The marking format, information, and | ocation shall be
as specified (see 3.1).

3.5.4 Workmanship. The |ight assenblies and gl assware, shall be
manuf actured and finished in a thoroughly workmanli ke manner. Light assenbly
joined parts shall fit as tightly as expected with good manufacturing
practices and workmanshi p and shall be free of danage or displaced parts,
burrs, and other defects which will affect the life, serviceability, or
appearance. Finished gl assware shall be of uniformaquality as to col or and
clarity and shall be free from dead zones, striae, air bubbles, winkles, nold
mar ks, chi pped edges, cracks, or other blem shes which will affect the life,
serviceability, or appearance.

4. VERI FI CATI ON

4.1 dassification of inspection. The inspections specified herein are
classified as foll ows:

(a) First article inspection (see 4.2).
(b) Conformance inspection (see 4.3).

4.1.1 Inspection conditions. Unless otherw se specified, al
i nspections shall be performed in accordance with the test conditions
specified in the GENERAL REQUI REMENTS of M L-STD- 202.

4.2 First article inspection. First article inspection shall consi st
of the exam nations and tests as specified in table |

4.2.1 Covernnment inspection. When the contract specifies the first
article inspection is to be performed by the Governnent, the contractor shal
submt the first article sanple and a set of prints of the manufacturing
drawi ngs to the laboratory specified (see 6.6) for the performance of the
first article inspection.

4.2.2 Contractor inspection. Wen the first article inspectionis to
be performed by the contractor, the inspection will be w tnessed and the test
results verified by the Governnment inspector

8
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TABLE I. First article inspection
Test Requi r enent Test met hod
Li ght Assenblies
Exam nati on of product 3.1, 3.4.1, 3.5.3, 3.5.4 4.3.2
Magnetic perneability 3.3.3 4.4.1.9
Qper ati on 3.5.1.1 4.4.1.1
Dielectric wthstandi ng 3.5.1.6 4.4.1.6
vol tage 1/
I nsul ation resistance 1/ 3.5.1.7 4.4.1.7
Vi bration 3.5.1. 4 4.4.1.4
Dielectric wthstandi ng 3.5.1.6 4.4.1.6
vol tage 1/
Shock 3.5.1.3 4.4.1.3
Dielectric wthstandi ng 3.5.1.6 4.4.1.6
vol tage 1/
Salt spray 3.5.1.5 4.4.1.5
Degree of enclosure 3.5.1.2 4.4.1.2
Hydrostatic pressure (type Il) [3.5.1.8 4.4.1.8
Dielectric wthstandi ng 3.5.1.6 4.4.1.6
vol tage 1/
I nsul ation resistance 1/ 3.5.1.7 4.4.1.7
G assware
Exam nati on of product 3.1, 3.4.2, 3.5.3, 3.5.4 4.3.2
Li ght out put 3.5.2.1 4.4.2.1
Col or (chromaticity) 3.5.2.2 4.4.2.2
Mechani cal shock 3.5.2.4 4.4.2. 4
Ther mal shock 3.5.2.5 4.4.2.5
Pai nt renoval 3.5.2.3 4.4.2.3
Hydrostatic pressure (class 3) [3.5.2.6 4.4.2.6
Br eakage pattern 3.5.2.7 4.4.2.7
Col or determi nation 3.4.2.1 4.4.2.8

1/ If applicable (see 3.1).

4.2.3 Conbination of tests.

VWer e advant ageous,

the contractor may

conbine tests in cases where the basic body of the |light assenbly to be tested

is the same for different synbol

nunbered assenbli es.

For exanple, the synbol

nunber changes when a red globe is substituted for a clear globe in the sane

basic light fixture.

4.4.2 Replacenent gl assware.

repl acenent parts, the Government will
where required to conplete the necessary first article tests.

VWhen gl assware is being furnished only as

furni sh the applicable light assenblies

4.2.5 Sanpling size. One |light assenbly or one gl assware furnished as
a repl acenent part shall be subjected to first article inspection

4.2.6 Inspection routine.

VWhen specified (see 3.1),

the sanple |ight

assenbl i es and gl assware shall be subjected the inspections shown in table |

in the order shown.

4.2.7 Failures. One or nore failures shall be cause for

grant first article approval.

4.3 Conformance inspection.

Conf or mance i nspection shal
exam nations and tests as specified in tables Il and I11.

refusal to

consi st of the
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TABLE 11. Confornance exani nation
Exam ne Def ect
VI SUAL
Li ght assenblies
Fi ni sh Fi ni sh not as specified; blisters,
peel ed, chipped, or area of no film
Col or not as specified.
Materi al s Material s not as specified.

Constructi on and wor kmanshi p

Wl di ng and brazing (where
appl i cabl e)

Sol dering (where applicable)

Bolts, nuts, screws, studs, pads,
rivets, and other types of
fasteners

El ectrical assenbly (where
appl i cabl e)

Gaskets (where applicable)

Marking for identification

G assware

Constructi on and wor kmanshi p (may
be conbined with operation test
specified in 4.7.1.1)

Marking for identification

WEI GHT AND DI MENSI ONS (al )
Wi ght

Di nensi ons

Part mssing; fractures, split,
punctured, dented, deteriorated. Not
in proper alignnent; sharp burr or
edge, sliver or splinter.

M ssing, inconplete, burn holes,
cracked, fractured, or otherw se not
fused; slag inclusion, slight undercut,
not snooth and uniform scale of flux
deposits not renpved.

M ssi ng, not adherent or inconplete;
not clean (flux or flux residue not
renoved); not snooth (surface not
finished neatly), or pinholes in

sol der.

M ssi ng, broken, stripped, fractured,
| oose, bent, not peened or
insufficiently peened.

Connections at screw term nals not as
specified. Wring not properly joined,
| oose at term nal s.

Not coated where required; mssing; not
as specified.

M ssing; inconplete, not |egible.

Col or not as specified; dead zones,
striea, air bubbles, winkles, nold

mar ks, chi pped edges, cracks or other
bl em shes. Paint not as specified.
Bull's eye design for classes 1 and 3
not as specified. Refractive index not
as specified.

M ssing; inconplete, not |egible.

Wei ght not as specified.

Di nensions not within specified
t ol erances.
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TABLE 111. Confornmance tests.
Test Requi r enent Test met hod
Li ght Assenbli es
Exam nati on of product 3.1, 3.4.1, 3.5.3, 4.3.2
3.5.4
Qper ati on 3.5.1.1 4.4.1.1
Hydrostatic pressure 3.5.1.8 4.4.1.8
(type Il only)
Dielectric wthstandi ng 3.5.1.6 4.4.1.6
vol tage 1/
I nsul ation resistance 3.5.1.7 4.4.1.7
(wired assenblies only) 1/
G assware
Exam nati on of product 3.1, 3.4.2, 3.5.3, 4.3.2
3.5.4
Li ght out put 3.5.2.1 4.4.2.1
Col or (chromaticity) 3.5.2.2 4.4.2.2
Hydrostatic pressure (class 3.5.2.6 4.4.2.6
3 only)
1/ If applicable.
4.3.1 Inspection lot. An inspection |lot shall consist of all |ight

assenblies or glassware of the sanme part nunber and batch nunber, produced
under essentially the same conditions, and offered for inspection at one tine.

4.3.2 Examination. Light assenblies and gl assware shall be exam ned to
determ ne conformance to table 11

4.3.2.1 Sanpling plan for conformance exam nation. Sanples shall be
sel ected at random from each lot in accordance with ASQC Z1.4 at inspection
level | for the exam nation specified in 4.3.2 (see 6.7.1).

4.3.3 Conformance tests. Confornmance tests shall be as specified in
table I11.

4.3.3.1 Sanpling plan for conformance tests. Sanples shall be sel ected
at random from each ot in accordance with ASQC Z1.4 at inspection |evel B-2
for the tests specified in table 111, except that 100 percent of type Il light
assenblies shall be subjected to the hydrostatic pressure test (see 6.7.2).

4.4 Test nethods.

4.4.1 Light assenblies. The following tests for conplete Iight
assenbl i es shall be perforned.

4.4.1.1 Qperation. The light assenbly, with specified |l anp installed
(see 3.1), shall light and remain steady when power is applied. Application
of power shall be simlar to that normally supplied the |ight assenbly when
installed onboard a ship (see 3.5.1.1).

4.4.1.2 Degree of enclosure. Splashproof and subnersible assenblies
shal |l be subjected to the water repellent and submergence tests, respectively,
in accordance with ML-STD- 108 (see 3.5.1.2). Before conducting this test,
all joints that have gaskets, or sealing conpound or that have been painted,
and which are subject to being opened, shall be opened and cl osed three tines.
Following this test the Ilight assenbly shall be subjected to the dielectric

11
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wi t hstandi ng voltage test of 4.4.1.6 and insulation resistance test of 4.4.1.7
i f applicable.

4.4.1.3 Shock test. The light assenbly shall be subjected to the type
A, class | or Il, as applicable, grade A shock test for |ightweight equipnent
in accordance with ML-S-901 (see 3.5.1.3). Mounting of the light assenbly on
t he shock machine shall simulate normal shipboard installation (see 3.1).
Li ght assenbly shall be energized during this test. The test records shal
i ncl ude phot ographs of the test set-up and any failed elenent. Followi ng this
test, the light assenblies shall be subjected to the dielectric wthstandi ng
voltage test of 4.4.1.6 (if applicable).

4.4.1.4 Vibration test. The Iight assenbly shall be subjected to the
type | vibration test in accordance with ML-STD-167-1 (see 3.5.1.4).
Mounting for the light assenbly shall sinulate shipboard installation (see
3.1). The light assenbly shall be energized during this test. The test
records shall include copies of the vibration test reports and phot ographs as
outlined in ML-STD-167-1. Following this test, the |light assenbly shall be
subjected to the dielectric withstanding voltage test of 4.4.1.6 (if
appl i cabl e).

4.4.1.5 Salt spray test. The light assenbly shall be subjected to a
salt spray test in accordance with nethod 101 of ML-STD 202, test condition A
(see 3.5.1.5).

4.4.1.6 Dielectric withstanding voltage. The light assenbly shall be
subjected for | mnute to a dielectric withstanding voltage test, the
effective potential of which is twice rated voltage (see 3.1), plus 1,000
volts, applied between points of polarity and al so between live parts and
ground. The frequency of the test voltage shall be 60 Hertz, root nean square
alternating current, and shall approximate a true sine wave. The light
assenbly shall be exam ned for evidence of breakdown, arcing, corona (audible
or visible) or punctured insulation (see 3.5.1.6).

4.4.1.7 Insulation resistance test. Insulation resistance test shal
be conducted between all current carrying parts and non-current carrying parts
with a megohneter at a voltage not |ess than 500 volts direct current (see
3.5.1.7). This test is not required for unwired |ight assenblies wherein
plastic parts are certified by the manufacturer as neeting the requirenents
specified (see 3.1).

4.4.1.8 Hydrostatic pressure test (type Il). Type Il assenblies shal
be subnmerged in water in a pressure tank. External hydrostatic pressures as
specified in the applicable specification sheet shall be applied for the
durations specified. Following the test, the assenbly shall be exam ned for
conformance to 3.5.1.8.

4.4.1.9 Magnetic perneability. The relative perneability when checked
with a lownmu indicator in accordance with ML-1-17214 shall not exceed the
permeability level specified in 3.3.3.

4.4.2 dassware. The following tests for glassware shall be perforned.

4.4.2.1 Light output. The light output shall be neasured in accordance
with the appropriate guides for photonetric and colornetric testing as
specified in the I ESNA Li ghti ng Handbook (see 3.5.2.1). Before any
measurenents are taken, the |light assenblies shall be operated until the Iight
has reached a stable tenperature condition. Unless otherw se specified (see
3.1), the following applicable | anp, located at the focus of the system shal
be used:

12
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(a) Cdass 1 - Fresnel type lens. A standard 50-watt rough
service tungsten filanment |anp.

(b) dass 2 - dobe, roundel, and lens. Light source shall be
CIE illumnant A

(c) dass 3 - Fresnel globe. An industry no. 50/50T12 (primary
filament) |anp.

4.4.2.2 Color (chromaticity). The chromaticity of the glassware shal
be determ ned by colornmetric testing in accordance with I SO ClE 10527 (see
3.5.2.2).

4.4.2.3 Paint renpval test. Sanple glassware shall be submerged in any
commerci ally avail abl e paint and varni sh renover for a period of not |ess than
3 minutes to determ ne conformance to 3.5.2.3.

4.4.2.4 Mechani cal shock test. Sanple glassware shall be placed with
the flat surface on a soft 2-foot by 2-foot by 2-inch thick wood plank as
shown on figure 2. A 3-pound polished steel ball shall be allowed to fal
free one tine froma height of 2 feet and strike the glassware on the center
of the outside surface (see 3.5.2.4).

4.4.2.5 Thermal shock test. Sanple glassware shall be uniformy heated
to a tenperature of 198 +/- 3.6 degrees Fahrenheit (°F) (110 +/- 2 degrees
Celsius (°C)) and then imersed in cold water 35 +/- 5°F (1.7 +/- 2.8°C) for
not less than 2 mnutes. At |least ten consecutive cycles shall be perforned

on each sample (see 3.5.2.5). Following the test, painted gl assware shall be
exam ned for conformance to 3.5.2.3.

4.4.2.6 Hydrostatic pressure test. Cass 3 glassware shall be
installed on a type Il light assenbly and subjected to the test of 4.4.1.8
(see 3.5.2.6).

4.4.2.7 Breakage pattern test. Sanple glassware shall be placed with
the flat surface on a soft 2-foot by 2-foot by 2-inch thick wood plank as
shown on figure 2. A steel ball shall be allowed to fall free and strike the
gl assware on the center of the outside surface with a force great enough to
break the gl assware (see 3.5.2.7).

4.4.2.8 Color determnation test. A small nunber of pieces of broken
gl assware (see 4.4.2.7) shall be visually exam ned to deterni ne conformance to
3.4.2. 1.

5. PACKAGQ NG

5.1 Packagi ng. For acquisition purposes, the packagi ng requirenents
shall be as specified in the contract or order (see 6.2). Wuen actua
packagi ng of materiel is to be performed by DoD personnel, these personne
need to contact the responsible packaging activity to ascertain requisite
packagi ng requirenments. Packaging requirenments are maintai ned by the
Inventory Control Point’s packaging activity within the MIlitary Departnent or
Def ense Agency, or within the Mlitary Departnment’s System Command. Packagi ng
data retrieval is available fromthe managing Mlitary Departnent’s or Defense
Agency’ s aut omat ed packaging files, CD ROM products, or by contacting the
responsi bl e packagi ng activity.

13
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6. NOTES

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

6.1 Intended use. Navigation lights covered by this specification are
i ntended for use in Naval shipboard applications.

6.2 Acquisition requirenments. Acquisition docunents nust specify the
fol |l owi ng:

(a) Title, nunber, and date of the specification.

(b) Type of light assenbly or class of gl assware when ordered as
repl acenent parts (see 1.2).

(c) Issue of DoDISS to be cited in the solicitation, and if
required, the specific issue of individual docunents
referenced (see 2.2.1 and 2. 3).

(d) Wen first article is required (see 3.2).

(e) Wen lanp is to be furnished with the light assenbly
(see 3.4.1).

(f) Laboratory when first article inspection is to be perforned
by the Governnent (see 4.2.1 and 6.6).

(g) Packaging requirenents (see 5.1).

6.3 First article. Wen a first article is required, it should be
tested and approved under the appropriate provisions of paragraph 7-104.55 of
t he Defense Acquisition Regulations. The first article should be a
preproduction sanmple. The first article should consist of one unit. The
contracting officer will include specific instructions in all acquisition
instrunments regardi ng arrangenents of exam nations, test, and approval of the
first article. Contractors should contact NAVSEA before conducting tests to
di scuss technical details of testing.

6.3.1 Extension of first article approval. Invitations for bids should
provi de that the Governnent reserves the right to waive the requirenent for
the sanples for first article inspection, as to those bidders, offering a
product which has been previously acquired or tested by the Governnent, and
t hat bidders offering such products who wish to rely on such production or
test, nust furnish evidence with the bid that prior CGovernnent approval is
presently appropriate for the pending acquisition

6.3.2 First article testing prior to contract award. The contractor
prior to award of a contract, may performthe first article inspection at a
CGovernnment | aboratory (see 6.4) at his own expense and risk. This action,
however, neither constitutes an obligation by the Government to purchase nor
aut hori zes the expenditure of Government funds.

6.4 Approval of the first article inspection report. The Purchasing
Contracting O ficer (Naval Shipyards, Private Shipyards/ Supervisor of
Shi pbui I di ng Conversion and Repair, Naval Sea Systens Conmand field activities
and Defense Supply Agencies) will, by witten notice to the contractor, waive,
approve, conditionally approve, or disapprove the first article inspection
report. When it is deened necessary, the Purchasing Contracting Oficer wll
forward the first article inspection report to NAVSEA for resolution on
acceptance or non-acceptance of margi nal or nonconform ng supplies.

6.5 Synbol nunber. Synbol nunber is a standard equi pnent designation
Synbol nunbers are listed in publication NAVSH PS 0960- 000- 4000.
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6.6 Covernment inspection. Unless otherwi se directed by NAVSEA,
Governnment inspection will be perfornmed at the Portsnmouth Naval Shipyard,
Equi pnrent Testing Laboratory, Portsnmouth, New Hanpshire 03801

6.7 Lot acceptance and rejection criteria.

6.7.1 Conformance exam nation. The AQL is 2.5 percent defective.
Sanpl es contai ning one or nore defects should not be offered for delivery, and
if the nunmber of nonconforming itens exceeds the acceptance nunber for that
sanmple, the ot represented by the sanples should not be offered for delivery.

6.7.2 Conformance tests. |If any sanple fails to conformto these
tests, the sanple and the | ot represented thereby should not be offered for

delivery.

6.7.3 Rejected lots. |If an inspection lot is rejected, the contractor
may rework it to correct the defects, or screen out the defective units, and
resubmt for reinspection. Resubmitted |ots should be inspected using
tightened i nspection. Such |lots should be kept separate fromnew | ots, and
clearly identified as reinspected |ots.

6.8 Subject term (key word) listing.

Fresnel gl obe
Fresnel |ens
d obe

Lens

Roundel

6.9 Changes fromprevious issue. Mrginal notations are not used in
this revision to identify changes with respect to the previous issue due to
t he extent of the changes.
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HOLE FOR
PLUMB LINE

CALIBRATED STEEL UPRIGHT
SUFFICIENTLY ADJUSTED VERTICALLY
TO SUIT ALL SIZES OF GLOBE AND LENSES

WALL
MAGNET SUPPORTING BRACKET (WOOD) —=
ADJUSTABLE VERTICALLY:

CUP POINT TO CAUSE BALL
TO COME TO REST QUICKLY
IN CENTERED POSITION

ELECTROMAGNET SUFFICIENTLY TYPICAL
POWERFUL TO SUPPORT A5 LB. ELECTROMAGNET
STEEL BALL
— WING NUT
HARDENED STEEL BALL
(POLISHED)
— ELECTROMAGNET
BALL
. 13 MOMENTARY CONTACT
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" ~ 115 VOLT
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‘Q’&%%R | * | WIRING DIAGRAM
8
1
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>-—— 2. " ——on
FI GURE 2. Typical ball inpact equi pnent for shock and breakage pattern test

for gl assware.
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