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This specification is approved for use by all Departments
and Agencies of the Department of Defense.

i. SCOPE
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wing aviator's spectacles with carrying case, designated EDU-5/P, which provide

protection against multiple fixed laser wavelenaths (see 6.2b). It shall bhe

compatible with the Chemical Biological Rad1ologlcal (CBR) Protective Assembly.

2. APPLICABLE DOCUMENTS

2.1.1 Specifications and standards. The following specifications and
standards form a part of this specification to the extent specified herein.
Unless otherwise specified, the issues of these documents are those listed in
the issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the solicitation (see 6.2c).

SPECIFICATIONS
FEDERAL
L-P-375 - Plastic Film, Flexible, Vinyl Chloride
PPP-B-636 - Boxes, Shipping, Fiberboard
MILTARY
MIL-P-116 - Preservation, Metheds of
MIL-C-83409 - Coating, Visor, Polycarbonate, Flying Helmet

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document shouid be addressed to:
Commanding Officer, Naval Air Warfare Center Aircraft Division Lakehurst,
Systems Requirements Department, Code SR3, Lakehurst, NJ 08733-5100,

by using the self-addressed Standardization Document Imnrovement Proposal

(DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC 8465
DISTRIBUTION STATEMENT A: Approved for public release, distribution is unlimited.
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STANDARDS
FEDERAL
FED-STD-555 - Colors
MILITARY
MIL-STD-100 - Engineering Drawing Practices
MIL-STD-105 - Samp]ipg ?ro;edures and Tables for Inspection
by Attributes.
MIL-STD-129 - Marking for Shipment and Storage
MIL-STD-130 - Identification Marking of U.S. Military Property
MIL-STD-662 - V50 Ballistic Test for Armor
IL-STD-810 - Environmental Test Methods & Engineering
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(Unless otherwise indicated rnnlpc of the federal and mi]itary

ifications, standards, and handbooks are available from the DODSSP, Customer

ice, Standardization Documents Order Desk, 700 Robbins Avenue, Bldg 4D,
adelphia, PA 19111-5094.)
2.1.2 Other Government documents, drawings, and pubiications. The foliowing
r Government documents, drawings, and pubiications form a part of this
ment to the extent specified herein. Unless otherwise specified, the issues
those cited in the solicitation.
NAVAL AIR SYSTEMS COMMAND
DRAWINGS
3360AS100 - Index
3360AS107 - Frame Assembly
3360AS102 - Eyewire Details
3360AS103 - Side arm Assembly and Details
3360AS104 - Bridge Assembly and Hardware Details
AAANACINE _ M:rb1nnc
SOUVINI T VI ||u|r\|||\J
MANUAL
13-1-6.7 - Aircrew Personal Protective Equipment

(Appiication for copies shouid be addressed to the Contracting Officer.)
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US POSTAL SERVICE
Laws and Regulations

(Application for copies should be addressed to the Superintendent of Documents,
Government Printing Office, Washington, DC 20402.)

NATIONAL BUREAL
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NBS Circular 533
NBS Special Publications 374 (Cat. No. C13.10374)

(Appiication for copies shouid be addressed to the Superintendent of
Documents, Government Printing Office, Washington, DC 20402.)

2.2 Non-Government nublications. The following documents form a part of thig

wQ LU [ BERANA SR

document to the extent SpeCIfled herein. Unless otherwise specified, the issues
of the documents which are DoD adopted are those listed in the issue of the DODISS
cited in the solicitation. Unless otherwise specified, issues of documents not
listed in the DODISS are the issues of the documents cited in the solicitation

(see 6.2¢).

AMERTCAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

AR v

ASTM D1003 - Standard Test Methods for Haze and Luminous
Transmittance of Transparent Plastic

ASTM D3935-87 -~ Standard Specification for Polycarbonate (PC)
Unfilied and Reinforced Material
(Application for copies should be addressed to the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103-1137.)
NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC., AGENT
National Motor Freight Classification
(Application for copies should be addressed to the National Motor freight
Traffic, Tariff Order Section, 1616 P Street, N.W., Washington, DC 20036.)
UNIFORM CLASSIFICATION COMMITTEE, AGENT
Uniform Freight Classification
(Appiication for copies shouid be addressed to the Uniform Ciassification
Committee, Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)

(Non-Government standards and other publications are normally available from the
organizations that prepare or distribute the documents. These documents also may
be available in or through libraries or other informational services.)

wo
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2.3 Order of precedence In the event of a conf11ct between the text of this
document and the rerexences cited herein, (ex

3. REQUIREMENTS

3.1 First article. When specified (see 6.2d), the spectacles shall be
subjected to first article inspection (see 6.4) in accordance with 4.3.
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cnarifiod havain Matariale whirh ava nnt+ rAavarad hu annlirahla cnarifiratinne Av
J'.lcl.ll rcu eI crn racLctr ratrd Wil al o [RA % LuUvcCcl Tu U‘y uppl reawvic .)FIC\,|I reaciviity v
which are not specifically described herein, shall be of the hest quality, of the
lightest practicable weight and suitable for the purpose intended.

3.3 Design and construction. The spectacles shall afford protection for
aircrew against multiple fixed laser wavelengths. They shall be compatible with
all heimets, visors, and other head attached hardware that Navy, Army, and Air
Force rotary and fixed wing aircrew may use. They shail not require external

nnnnnnnnnn A Al AT ernml s b b e A /DA N | 1‘-I.L.. ka1 Lo~
puUwWE!d or dppdldLUb ATl LOLKpPIL Ulbpldyh, prHnosSpnor S \r«4a/, anyg |1 glLb Slidai 1 e
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be incorporated into the lens and the contractor shall be responsible for
producing the prescription lenses. Incorporation of a prescription shall not

compromise any of the performance requirements in this specification.

3.3.1 Frame. The frame shall be corrosion and heat resistant and shall be

used by rotary and fixed wing aircrew members. The color of the frame shall be
bilack, approximately matching color number 37038 of FED-STD-595. The frame shall
h A Sn arrmrAvAanrnca it dbh Avaisdta~e ‘)’)Cﬁl\(‘]f\r\ AALAAC T A VAALNACTAY FALAACTINAND

ve 1o atiiuiualive wi Lt UIGWIHB) JILVUADIVYU, JJ3DUADIVUI, JJ0UADIUL, J3JDUADIVYD,
AIRNACTINA and 1WRNASCINE Ar oaniiivalant T+ chall ho rAamnatihlo wi+ +hn CRD
SIUVII T VT, (" SRRV} SIUVVINT I VY AV} \.\.‘UIVUI\.H\.- 4 L Q1A 11 v \_UIH’JULIUIC WLt Litc wun
Protective Assembly, Type Designator A/P22P-9(V). If various frame sizes are
required to meet the protective requirements, these sizes shall be marked on the
frame and shall be in accordance with 3.7.1.1b

3.3.2 Lenses. The lenses shall be designed and fabricated to provide the
protectlon requ1rements of this spec1f1cat1on Prescrlptlon lenses shall be as

prescribed. The front and back surfaces of the lens shail be coated with an
amdl cAETAA~AEL AN ~Asdd ~ Tha lamenres P " T B P PR SR TN P SO R G G S
aftci=reci rec L ir1uUll LUCILIH\J, e renses sitdai i Ilth‘ d SCratilit resistairt LUdLlfg 1n
accordance with MIL-C-83409. Plastic material used for the spectacle lenses shall
be in accordance with ASTM D3935-87. Markings on the lenses shall be in
accordance with 3.7.1.1a.

3.3.3 Carrying case. A carrying case shall be provided with each pair of
spectacles. The case shall be crush resistant and shall approximately match color

number 30450 of FED-STD-595. Markings on the carrying case shall be in accordance
with 3.7.1

1 'J 2 Caca rAavuavinma Tha raca rAavavin~a chall ha Flavihla 2im:l Ablawida
eJde ! LAdT LUVTI Tiiy. e LadsTc Luvel (Y Jllalt ve 1 IiTAlUule Vllyl CHIOT Tue

fFilm rnnfnrminn to the requirements of [-P_375 for the 0.020 inch thicknece of
v - ~ \—\1\‘ LAY v s — -~ NS il Voe Ve L LTINS 990 AV A

type I, class 2, exceot that the thickness shall be Q 89+0.09 mm, the ultimate

at 24°C (75°F)) shall be 203 cm. The outer surface of the case covering shall
have a simulated natural grain leather finish. The inside surface of the case
shall have a smooth finish.

PN
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3.3.3.2 Case insert. The case insert shall be made from unfilled
polypropylene resin having a density of 900 to 910 Kg/m® and a miniumum tensile
strength of 27.6 MPa. Reclaimed materials should be used to the maximum extent
possible.

3.3.3.3.1 Field test monitor. If the spectacies utilize an eye centered
design, a field monitor shall be provided to verify proper positioning on the
user. The monitor shall be small, lightweight and simple to use. It shall not
require electrical power.

3.3.3.3.2 Lens overlay template. If the spectacles utilize an eye centered
design, a lens overlay template shall be provided to locate the optical center of
the lenses.

2 A
J.4 rellUldeLE

3.4.1 Visual examination. When visually examined as specified in 4.6.1, the
spectacles and carrying case shall conform to the requirements of this
specification. Table III, Classification of Defects for Visual and Dimensional
Examination, shall be used to classify and enumerate the defects.

3.4.2 Spectacles (optical requirements).

3.4.2.1 Matching. When tested as specified in 4.6.2.1, the design eyepoint
of the right and left lenses of the spectacles shall match in location and shall
match at the design eyepoint of each lens in sign, prism and power to the
requirements of 3.4.2.2.1, 3.4.2.2.2. and 3.4.2.3. Prescription lenses shall be

as prescribed.

3.4.2.2 Prismatic deviation (opticai power).
3.4.2.2.1 Vertical prismatic deviation. Prismatic power, when measured at the
design eyepoint of the right and left lens as specified in 4.6.2.2.1, shall not:
a. Differ by more than 0.00 diopters for prism of opposite base
(i.e., base up - base down = 0.00).
b. Differ by more than 0.125 diopters for prism of the same base
{(i.e., base up - base up = 0.125, or base down - base down = 0.125).
¢. Exceed a total of 0.20 prism diopters for prism >f the same base
(i.e., base up + base up = 0.20, or base down + base down = 0.20.

3.4.2.2.2 Horizontal prismatic deviation. The algebraic sum of horizontally
oriented prism, when measured at the design eye point of the right and left lens as
specified in 4.6.2.2.2, shall not:
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b. Exceed 0.20 diopters for base out prism
(i.e., base out + base out = 0.20).
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c. tExceed 0.125 dicpters for base in prism
(i.e., Dbase in + base in = 0.125).
The overall difference in prism between right and left lens irrespective of base
shall be not greater than 0.125 diopters.

3.4.2.3 Spherical and cylindrical power. The spherical and cylindrical power
of the plano lenses, when measured as specified in 4.6.2.1 and 4.6.2.3, shail be
not greater than $0.125 diopters at any point on the lens. The comparabie value
of prescription lenses shall be as prescribed.

cause sudden jumps and
spectacles.

3.4.2.4 lens defects. The spectacle lenses, when tested as specified in
4.6.2.4, shall be free from irregularities affecting optical qualities which would
b

lurring of the visual scene when viewed through the

3.4.2.5 Lens fit. The spectac1es when inspected as specified in 4.6.2.5,
shall show no evidence of visible space between the frame and iens.

3.4.2.6 Curvature. The curvature of the lenses shall be no less than 6
d]nnfprq +0.25 diopter, nor more than 15.5 diopters +0.25 diopter based on the

Frel 2 LWV d

design approach chosen when measured as spec1f1ed in 4.6.2.6. The comparable
value of prescription lenses shall be as prescribed.

3.4.3 Spectral transmittance requirements.

3.4.3.1 Optical density and angular protection. The spectacles shall protect
the human eye against multiple fixed wavelengths of laser radiation when tested as
specified in 4.6.3.1. The spectacles shall have the required optical density in
the specified threat wavelengths (see 6.2b) regardless of the threat angle of
incidence.

3.4.3.2 Transmittance. The photopic transmittance when tested as
specified in 4.6.3.2, shaii be 18 percent or greater. The scotopic transmittance
shall be 40 percent or greater. Photopic and scotopic transmittance shall not
differ by more than 10 percent between lenses or over the surface of a lens

3.4.3.3 Near-infrared transmittance. The average near-infrared transmittance
when computed as specified in 4.6.3.3, shall be less than 15 percent.

3.4.3.4 Erythemal ultraviolet transmittance. The erythemal ultraviolet
transmittance or the ienses, when computed as specified in 4.6.3.4, shall not be
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3.4.3.5 Haze. The haze value of the lenses shall be minimized and when
determined as specified in 4.6.3.5, shall not be greater than 3 percent.

3.4.3.6 Abrasion resistance. After being subjected to the abrasion test
specified in 4.6.3.6, the haze shall not be greater than 6 percent and the
transmittance shall not decrease by more than 4 percentage points (e.g. an initial
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han 16 percent).
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4.4 Environmental requirements.
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3.4.4.1 Radiation induced damage resistance. Tran51tory or permanent
radiation induced changes in the density or transmxttance of the iens shall not
occur at levels typical of those to which aircrew may be exposed during operation
han +act+od ac cnarifiad in A £ A1 and A £ A 9 Thic c¢hall inrcliida ]:cor
wiie LLoLLu (S ] J})C\.II 1CTu IR} T.U.T ¥ ariu TL.U T i 9 21111 TIIviuuc
radiation and sunlight.

3.4.4.2 High temperature. The spectacles shall withstand high temperature
stresses when tested as specified in accordance with 4.6.4.3.

3.4.4.3 Low temperature. The spectacles shall withstand low temperature
stresses when tested in accordance with 4.6.4.4.

T
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changes in a
3.4.4.5 Rain. The spectacles shall withstand the effects of prolonged
exposure to blowing rain when tested in accordance with 4.6.4.6.

4.6 ”umidity The spectactes shall be capab]e of storage and operation

4.
er wide temperature and humidity extremes when tested in accordance with
]
i
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3.4.4.6.1 Adhesion of cgat1nd The coating shall not be removed, d]g]od
or affected in any way when tested as specified in 4.6.4.7.1 Removal or

loosening of the coating shall be cause for rejection.

3.4.4.7 Salt fog resistance. The spectacles shall withstand the effects of
proionged environmental sait fog when tested as specified in 4.6.4.8.

7 A C DRallictdinr wmacichkannrn thava chall ha mA nmana teation. soall or cracks
J.4.5 bair1iSTiC reésisvance tnere Snai1 o€ NO penetractidi Spai1 Or CVacKks
in the cnectarle loenceac whan toctoed ac cnorified in A R §
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3.4.6 Frame

3.4.6.1 Corrosion resistance. There shall be no evidence of corrosion on any

of the significant surfaces (those surfaces in contact with the wearer) when
tested as specified in 4.6.6.1

2 A £ 9 Unxt vacickanrcna Thava chall ha nAa uicihla cinne ~f hlictavrina

J.%.0.c ne€al resistance. inéreé Snaii1 o0& NO VisSidc:ie Signs OF oiisteving,
discoloration or vigihle white or crvstalline film when tested as snecified in
gi1scoioration or vis 12 'te Or Crysta ithe T1Im wnen testeC as specitieg 1N

3.4.6.3 Ductility. There shall be no visible cracks passing completely
across the part when tested as specified in 4.6.6.3.

3.4.6.4 Adhesion of piating. Adhesion of any piating and underpiating shall
be such that the coating and undercoating shall not separate from each other or
Ffrrrm +ha harn maé+al vihAam +AactAaAd aer ArrAar~rIEIAA n A £ C AN
11V LI wvasce newLail wiielnl LES>LCU ad DPULIIICU i 2.0.0.%.

3.4.7 Crush resistance of carrving case. The carrying case shall not show

any evidence of material failure and shall prevent any damage to the spectacles
within the case when tested as specified in 4.6.7.

~d
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3.4.8 Support equipment.

3.4.8.1 Field test monitor. The field test monitor shall be used to ensure
that the protective eyewear are properly positioned on the user if an eye centered
approach has been chosen.

3.4.8.2 Lens overlay template. In order to support fitting and adjustment
procedures of the spectacles, the lens overlay template shall locate the optical
center of the lenses and allow this location to be temporarily marked on the lens.

3.5. HWeight. The spectacles shall be as lightweight as possible without
compromising the protection levels.

3.6 Interchangeability. All parts having the same manufacturer's »art number
shall be functionally and dimensionally interchangeable. The drawing number
requirements of MIL-STD-100 shall govern changes in the manufacturer's part
numbers.

3.7 Identification marking.

3.7.1 Carrying case. The front flap of the carrying case shall be marked in
accordance with MIL-STD-130 by heat embossing and shall contain the following
information:

SPECTACLES, AVIATOR'S, MULTIPLE WAVELENGTH LASER
PROTECTIVE
MIL-S-29580
BALLISTIC RESISTANT - NOT SAFETY GLASSES
MANUFACTURER'S IDENTIFICATION
CONTRACT OR ORDER NO.

3.7.1.1 Spectacles marking. Markings on the spectacles shall not cause them
to be classified. The spectacles shall include the following additional marking:

a. Each lens shall be identified and controlled from the time of final
assembly. The lot number, lens number (or an equivalent method of identifying
each lens) and the word "multi-laser" shall be grit blasted (or an equivalent
method that shall be permanent and not damage the lenses) in 2 mm high characters
on the upper, outside corner of each lens. The identification markings shall not
interfere with the optical quality of the lens.

b. If an eye centered approach is used, the interpupillary distance
(IPD-defined as the distance between the optical centers of the two lenses) shall
be indicated on the nose bridge. The side arm assemblies shall be marked in
accordance with drawing 3360AS105.

3.7.2 Caution notice. The caution notice shall be placed in the unit package
with the carrying case. The notice shall be printed on white paper and shall read
as follows:
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CAUTION NOTICE: These laser protection spectacles are a
hazard/threat countermeasure device. They have been designed to
protect aircrew personnel from the harmful effects of exposure to
multiple laser wavelengths. The wave lengths and optical density
are classified information and can be obtained from:

Commanding Officer
Naval Air Warfare Center
Aircraft Division Warminster
ATTN: Vision Laboratory (6023)
P. O. Box 5152
Warminster, PA 18974-0591

In order to provide the desired protection, the spectacles must be cared for
and used properly. Always keep the spectacles in their case when not being
used. To clean the lenses, remove all dust and dirt with a soft, dry cloth.
Then clean the lenses with a moist cloth or by steaming with breath. Finally,
dry lenses with a soft, clean, facial tissue or lint-free cloth. If the
spectacles are damaged, do not use them.

Each pair of spectacles is a controlled item and should be disposed of in
accordance with NAVAIR Manual 13-1-6.7.

The following points are important for your safety:

a. These spectacles do not protect against all lasers.

b. These spectacles are not intended for maintenance
personnel or personnel using magnifying optical
devices such as binoculars or telescopes.

c. These spectacles are not sunglasses.

3.8 HWorkmanship. The spectacles shall be constructed to produce an item free
from all defects which would affect proper functioning in service. The spectacles
shall conform to the quality and grade of product established by this
specification. The occurrence of defects shall not exceed the acceptance criteria
established in Table II.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance of
all inspection requirements (examinations and tests) as specified herein. Except
as otherwise specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.
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4.1.1 Responsibility for compliance. All spectacles shall meet all
requirements of sections 3 and 5. The inspection set forth in this specification
shall become a part of the contractor's overall inspection system or quaiity
program. The absence of any inspection requirements in the specification shall
not relieve the contractor of the responsibility of ensuring that all products or
supplies submitted to the Government for acceptance comply with all requirements
of the contract. Sampling inspection, as part of manufacturing operations, is an
acceptable practice to ascertain conformance to requirements, however, this does
not authorize submission of known defective material, either indicated or actual,

nor does it commit the Government to accept defective material.
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a. First article inspection. First article inspection consists of tests and
examinations performed on samples which are representative of the production item
after award of contract to determine that the production item conforms to the
requirements of this specification (see 4.3).

b. Quality conformance inspection. Quality conformance inspection consists
of tests and examinations performed on individual products or lots with the
requirements set forth in this specification (see 4.4).

c. Quality conformance verification inspection. Quality conformance
verification inspection shall consist of tests and examinations performed on
selected products from the 7ot at a Government approved facility (see 4.5).
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4.3.1 First article samples. Unless otherwise specified, as soon as
practical after award of the contract or order, the manufacturer shall submit
twelve complete assembled spectacle samples, two spare frames, two field monitors
(if required) and two sets of Tens overlay templates (The field test monitors and

the lens overlay templates are required only if the spectacles are an eye centered
approach design {(see 3.3.3.3). The samples shall include prescription spectacies
when specified (see 6.2d). The samples shall be representative of the
constructlon workmanship, components and materials to be used during production.
When a manu factu*er is in continuous production of the spectacles from contract to

contract submission of further first article inspection samples on the new
contract may be waived at the discretion of the acquiring activity (see 6.2e).
Approval of the first article inspection sample or waiving of the first article
inspection does not preciude the requirements for performing the quaiity
conformance inspection. The first article inspection samples shall be furnished

A hu +ha rnn+w1r$—1nn ~FFi {enn C C\
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4.3.1.1 First article inspection completion. Upon the completion of the
first article inspection program, recommendations and comments pertlnent to the
program will be forwarded by the Government activity responsible for the first
article inspection (see 6.2f) to the Contracting Officer. One approved pair of
spectacies shail be returned to the manufacturer for use in monitoring
production. The remaining sampies will be consumed or destroyed in the first
article inspection and shall not be considered as part of the quantity to be

delivered under contract
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4.3.1.2 Certification of compliance. When specified (see 6.2q), components
and materiais may be accepted on the basis of the contractor’s certification of
compiiance with the réquurements of this spec1r1catlon The CertificatiOﬂ shall
ho arrAaminaniad widh +necd tmennr $3An Av AbhAaw sAawd 3€312hla Aadbs  Tha AAaaveman
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reserves the right to verify the validity of the certification

4.4 Quality conformance inspection. Quality conformance inspection shall
consist of the examinations and tests specified in Table II. The sampling and
inspection levels and acceptance criteria shall conform to MIL-STD-105, where
applicable.

4.4.1.1.1 Spectacles. An inspection lot shall be expressed in sample units
which are defined as one pair of spectacles with carrying case, made under
essentially the same conditions and from the same materials as the production
units.

4.4.1.1.2 Packaging. An inspection iot shail be expressed in units of one
Fii1lu nvranavad rhinnina A~rAndainas rAantaininsy natve AL frrnandban~nlan it bl Aama)
tUT Il y pIrepalcu Siipprily LutiLtatlnet LUIILalllllllJ pdll) ol AprLiacies \wilit Lasxe/,
fully nrenared for delivery The camnla 1init+ chall ha Anoa chinnina rAntainoar
luvlJ rl \.'l\.\l\-u 1\ U\.llv\.l‘, LR Julll'.ll\‘ it L ISRE LT S Ve A AR .)Ill'lrlllls LT LAA T I 'Y
containing pairs of spectacles with carrying case, fully prepared for delivery
with the exceptlon that it need not be sealed. The contractor shall provide a
sample of materials to be used for closure of the shipping container.

4.4.1.2 Samplingﬁfor tests and examinations of the spectacles with case. The
sampie size and acceptance criteria for tests and examinations for the spectacies
with case shalil be as specified in Tabie II.

4.5 Quality conformance verification inspectzon at an inspection facility.
Upon completion of the tests and examinations in 4.4.1.2, a randn, sample shall b
se1ected from each lot in accordance with MIL-STD-105, Inspection Leve S-3. The
sample size shall be based only on the applicable samp]e size code letter

corresponding to the Inspection Level S-3. Each pair of spectacles selected as a
sample unit shall be identified as assigned (see 3.6), and shall be forwarded to

the Government Taboratory specified in the acquisition document (see 6.2.f), for

the following tests and examinations {iisted sequence mandatory):

Visual and dimensional examination 3.4.1 and 4.6.1
Optical density 3.4.3.1 and 4.6.3.1
Luminous transmittance 3.4.3.2 and 4.6.3.2
Erythemal ultraviolet transmittance 3.4.3.4 and 4.6.3.4
Haze 3.4.3.5 and 4.6.3.5
Prismatic deviation (opticai power) 3.4.2.2 and 4.6.2.2
The number of sample units selected from the lot shall be furnished to the
Government lahoratorv. Samnle unitg from a raﬁected 1ot shall not he resubmitte

Go ot b itt

for tests and examinations without the aooroval of the contracting officer. Upo
completion of the testing, the sample units will be returned to the contractor at
the contractor's expense. The Government activity responsible for conducting the
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1n<nprf1nn nrogram (see 6£.2f) shall rnnnrf the results of the tests and

Qi R SG [V CR S

examlnatlons to the designated inspectlon and acceptance office specified in the
acquisition document. Final acceptance shall be based upon successful completion
of the inspection program by the cognizant Gorvernment gquality assurance
representative/specialist; applying the applicable acceptance criteria specified
in Tabie III.

4.6.1 Visual and dimensional examination. Every pair of spectacles (with
case), shall be examined visually and dimensionally, to determine conformance to
this specification. The classification of defects in Table III shall be used to
classify the defects found.

r 1 b I o YR [ - SR IC‘ Puy [N | i

4.6.1.1 Packaging lepELL|UH tact the fully prepared shipping
containers, containing pairs of spectacles, selected as a sample unit from the
lot, shall be u1cna]1v examined to determine that the nackaging, nacking and

SwGo “T LT SRR [e R VR AN o} [ SRR

marking conform to th1s specification and the appl1cab19 draw1ng. The 1lst of
defects in Table IV shall be used to define the defects.

4.6.2 Optical inspections.

4.6.2.1 Matching. Matching of pairs of spectacle lenses within their frames,
fAr 1r\r1+"|r\n ~F Hnrinn avunnnint nriem anAd nower cehall ha Aatavrminad wi+sh A
1\ rvea v ivir i uc o |5I| C]C}JUIIIL ’Jl o1 ailru P wC! Q01Q 1 1 vcC VT LT IHTHNITU wiLtt a
telescope, vertometer, lensometer, projection lantern or any other instrument that

can perform this test. The 1nstrument shall include a target which can be brought
into sharp focus, as observed through an eyepiece or projected on a screen and an
aperture not over 1 centimeter in diameter fixed at a definite position along the
axis of the optical system. The design of the system shall be such that
refractive power in the principle meridian of the lens placed across the te t

Lo~ - 2 ~ PRI W Al__\1
erui
i
i

ied to within 0.0o diopter. The spectacies shail pass tn
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4.6.2.2 Prismatic deviation (optical power).

4.6.2.2.1 Vert1ca1ggr1smat1c deviation. The spectacles shall be tested for

vertical prismatic deviation using the method spec1f1ed in 4.6.2.1. Base up prism
shall be designated positive (+) and base down prism shall be designated negative

(-). The vertical prismatic deviation shall be calculated by determining the
ﬂ’nnkw\1f ctim and Aiffavanra hatiunnn +ha amAaiint AF medicm ad bha Aacian avianAd - + Af
arycuiatc Sunl atl uii ICI cliLe voulwrocil Liie UIIIUU e Vi pl 150 al Lite UC)I\JH C'_yt‘pUlllL Ol
ona lanc ac wor and the amount of nricm at the deciagn avennint nf tha Athar lanc
A AR R LA R} A I 'Vlll’ AT Live LSRR AT R A P o WL Lire \‘\_Jljll \.J\-'JVI'IL i Lile VLt 1<l
as worn, and shall pass the requirements specified in 3.4.2.2.1.

4.6.2.2.2 Horizontal prismatic deviation. The spectacles shall be tested for
horizontal prismatic deviation using the method specified in 4.6.2.1. Base out
prismatic deviation shall be designated positive (+) and base in prismatic
deviation shaii be designated negative (-). The horizontal prismatic deviation
shall be calculated by determining the algebraic sum and difference between the

amniint nf nricm at+ +ha dacian avannint Af Ana lane WA N and +ha amAinint AF
QiivuirTe vt pr o Qo LI UT iyl TyCpuwiiie wvi vViic < u.) P, Qaitu LHIT aimuurnie Ui
prism at the design eyepoint of the other lens as worn, and shall pass the
requirements specified in 3.4.2.2.2.

4.6.2.3 Spherical and cylindrical power. The spectacles shall be tested for
spherical and cylindrical power using the method specified in 4.6.2.1. The
spherical and cylindrical power shall pass the requirements specified in 3.4.2.3.

12
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4.6.2.4 Lens defects. The spectacle lenses shall be inspected for material
defects affecting the optical qualities by examining each lens against the NBS
Special Publication 374 or NBS Circular 533 high contrast chart or equivalent.
The lenses shall be examined for irregularities causing sudden jumps or blurring

of the image and shall pass the requirements specified in 3.4.2.4.

b

7, c N c I o~ ~ £324 Th ~ PP N N - - - | P N Py Rapy - -~ - ol 1 . - - AL o

4.0.<.9 LEen> 1riL. e contdCl dred velweeln Lne rdaie d4dng i1ens o Lie
cnartarlaec chall ha Snenardad widh a2 cdrAnna nan+val nAan_mnlavina liah+ haohinAd +ha
JMTLLALIC O Jtial 1l (VA= ftHopycuLicu witii a )LIUII\J, ricuviat, IIUII“SICU llly llyHL vcitrinu Lnc
spectacles. Any visible light between the frame and lens indicates a space exists
between the frame and lens. The spectacles shall pass the requirements specified
in 3.4.2.5

4.6.2.6 Curvature. The outside curvature of the spectacle lenses shall be
measured by a Geneva lens measure or equivalent. Three measurements shall be made
on each iens to the nearest 0.125 diopter. The iens outside curvature shaii pass

+hn vamiitwamand s Amaal 3~ o] A N r
Lre ICqUIIClllCIIL) )lJULIlICU t 3.4.£.0.

4.6.2.7 Prescription lenses. Prescription lenses shall be as prescribed and
shall be tested as specified in 4.5.2.1 through 4. 6

4.6.3 Spectral transmittance inspections.

4.6.3.1 Optical density and anguiar protection The optlcal densities shall
be measured at aii angies at which incident iaser radiation in the specified
+hvastd wnuAalan~dbhese hanmder ma Andavr Eha Aua Tha anlanladbdamanm £ ammrr] o
Lhireat waveichylLilyd valius Jiay viiiel Lie cye. Hig cailcuiation 19Ul allyuiat
nrntortinn chall ha fAr an oaun wit an 8 mm Aiamatar niinil vrAatatad L8 Aanvoac
MrVLe L LIV R R A" S LA™ 1w K \—J\' wi Ll Lv ) (9] enn MiIiuIiv Lol PUPI I rTwveiaLtou PURS RV ucyl ASR v |
with respect to the optic axis of the lens. The eye relief (distance from the

rear of the spectacle lens to the cornea) shall be no greater than 24.0 mm. The
measurements shall be made with a spectrophotometer, a photometer, lasers of the
appropiate wavelengths, or any equivalent method. The densities shall pass the

requirements specified in 3.4.3.1.

4.6.3.2 Transmittance. The photopic and scotopic tr ansmlttance of the
cernnrdarla Yameaes ehall ha ~Amnie bAad a2 chAaim 3, Tabhla VoA Amisdira m~d madbbaAd Th A
ApELLaLIT JTiidEd Dliaill UE Loullipuileu as> >Huwil 1l ravie v Ul t.'qUIVdIt'I L HIE LIIVU. ine
loncoc chall nacc tha ronitiremantc cnorifiad in 2 4 ? 9
Feitow 9 QI PuJJ Ll 'b\o'ul",‘ll‘.'l\.’ Jy‘o\'ll LIA"AV ] vur e T e Jd [

4.6.3.3 Near-infrared transmittance. The near-infrared transmittance of the
spectacle lenses shall be computed as the average of the spectral transmittances
at 50 nm steps in the spectral region of 800 to 1200 nm. The lenses of the
spectacles shall pass the requirements specified in 3.4.3.3.

A r ~ A [ PP U R | PP I S e | i iz [ yy - * T 4
4.0.3.49 crytnemal uitrdavioiet transmittdance Ine erytnemai uitraviolet
+uraneomsi +dbanran AF bha cnardarla Taneracns rhall kA ~AAmn dad i niiAavmanla~n dhaA
Li atisitii ttalive Ol Liig spreLiactie 1eiises> >iiail e Lonipuileu Uy averaygiily e
trancmittanrac a+ wavalanathe Af 20N 20N U110 and 20 nm The l1ancoac c¢hall nace
LI RAITam vLQanue 9 UKL "u"lbl’sb"J st eIV, SV, O L A A Y R AV ] e i To 1CitoC 9 Q1A 10 PUJJ
the requirements specified in 3.4.3.4.

4.6.3.5 Haze. The haze shall be determined in accordance with Procedure A of
ASTM D1003. The spectacle lenses shall pass the requirements specified in 3.4.3.5.

4.6.3.6 Abrasion resistance. The haze and transmittance of the lenses shaill
be determined before and after the abrasion test as specified in ASTM Di003. The
abrasion test shall be performed by rubbing with a specially standardized eraser
mAaiintad ae i1lietvratnd in Eimiirvra 2 and hald annvraAavimataly nAvrmal +A +ha lance Tha
nvwvwiiLcu ad FHT1TuSiLt QAQLgu 11 ] IBUIC “ anu Ho I1u uPVlVI\II"uLCIJ [RAVARNIIIc o} v Lnc 1C11y .. 1o
eraser shall be rubbed across the surface of the coated lens from one point to



Downloaded from https://www.everyspec.com
MIL-5-2Y3530B

another, over the same path, for 20 complete cycles with a force of 4.4 to 5.5
kilograms continously applied. MWherever possible, rubs of about 25 mm length are
preferred. After the rubbing has been completed, the lens shall be thoroughly
cleaned to remove dirt, film, fingermarks and grease marks using a mild detergent
and water followed by drying with a soft cloth or lens tissue. The lens shall
pass the requirements of 3.4.3.6.

A c A Crnuir
T.0U. = ri

4.6.4.1 Solar radiation. The spectacles shall be placed in a solar simulator
(Weatherometer or equivalent). The total incident flux shall be monitored and
recorded throughout the exposure. At the completion of each exposure cycle,

optical density and angular protection (4.6.3.1) and transmittance (4.6.3.2)

(exc1uding abrasion resistance (4.6.3.6) shall be recorded. The exposure test
cycie shalil be repeated untii either the spectacies fail or the equ1va|ent of 312
days {estimate based on a two year service life with an average of 3 missions per
woaoalk Y AF avnAaciiva ic vraarhad A+ +tact ~rAmnlotinn +ho cnortarloac chall nacc
WCCOnN/ v CI\H\JJUIC "9 1 TALIITU . AR LC oL b\JIII'.)I\.LI\JH, viie QML LUL T D IR T ¢ AL
optical density and angular protection (3.4.3.1), transmittance (3.4.3.2),
abrasion resistance (3.4.3.6), lens defects (3.4.2.4), and ballistic res1stance
(3.4.5).

4.6.4.2 Laser»sqturatiqn.‘_The>§pectac1es shall be spectrally scanned with a

recorded. The spectacies shail be exposed to iaser energies at the protective
viniialamadbbhs cdbavdbina adk anm Tnmdanecd+ halA rircrh an hlaasrhinAa anAdAlAavr Aamann willd
waveignyuiiy s>tarf tiny dL an inte I)lL_y OE IOW Wnicn ally viwacliiny anu/ut uaitiayc wi i
occur. The intensity shall be increased until reversible saturation (temporary
bleaching) and/or damage to the spectacles occurs. The results shall be stated in
terms of wavelength and energy density at which bleaching and/or damage occur

4.6.4.3 High temperature. The spectacles shall be tested in accordance with
MIL-STD-810, Method 501.3, Procedure I and the procedure outlined below. The
spectacies shall be placed in the test chamber ensur1ng that tney are positioned
S n

SO that the entire front surrace can be photographed from the viewing port without
Alcetiivhin~a +ha camnla A 34~ 1iAaht cniivern chall ha mAacitinanad hahinAd +ha 34+4am
Ul)LUlUlHy Lie )dlllplt‘. lal WHILC FrynL suuil e >tiail vt puUs T LIVIIcu uciliiug Liic 1L
s¢ that the illumination is uniform throughout the sample. The test sequence as
specified below shall be followed:

Step 1 - Prepare the sample in accordance with MIL-STD-810, General test
performance guidance 5.2.

Step 2 - Raise the internal temperature to 38°C (100°F). After temperature
stabilization, photograph the spectacies

Step 3 - Maintain internal temperature at 38°C for 6 hours. Photograph the
spectacles at the end of the 2nd and the end of the 6th hours

Step 4 - Raise temperature to 66°C (151°F) over a 1 hour time period and
maintain that temperature for an additional 4 hours.
a. Photograph spectacles after stabilizing the temperature at
66°C.
bD. Photograph spectacies at the end of the 2nd and 4th hours.

14
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Step 5 - Lower chamber temperature to 38°C (100°F) within a time period of
1 hoir.
a. Photograph specta

Step 6 - Repeat steps 3, 4, and 5 two additional times.

The spectacles shall pass the requirements of 3.4.4.2. Following the high
temperature test, the spectacles shall pass the requirements of 3.4.2 and 3.4.3.

A r A A [ Lomom o e Ao TL - PR U R PR T B I R SRR S L SR (PN

4.0.4.4 LOW Lemperdtiure. e spectdcies sndil pe tesitea 1n aCCordgance w
MTI _CTN_Q1Nn Ma+hAd EN9Y 2 DvAradiiva T and +ha nraradiiva Ant+tlinad halAaw Tha
FAiL=otlv—ouiv, mic Liivu Jvea . g, rryLcuul © i Qatmu LT plULCUUIC VULl iicu voiuw Hiic
spectacles shall be placed in the test chamber ensuring that it is positioned so
that the entire front surface can be photographed from the viewing port without

disturbing the sample. A white light source shall be placed behind the sample so
that the illumination is uniform throughout the sample. The test sequence as
specified below shall be followed:

Step 1 - Prepare the spectacles in accordance with MIL-STD-810, General test
performance guidance 5.2.
Step 2 - Lower the internal chamber temperature to the storage temperature of

-51°C (-60°F) and maintain for a period of 24 hours after
stabilization.

a. Photograph the sample after temperature stabilization.

b. Photograph sample at 2 hour intervals for the remainder of

Step 3 - Inspect the spectacles in accordance with MIL-STD-810, General test
performance guidance 5.2

Step 4 - Return spectacles to standard ambient conditions and stabilize.
Photograph spectacles after temperature stabilization.
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4.6.4.5 Temperature shock. The spectacles shall be tested in accordance with
MIL-STD-810, Method 503.3 and the procedure outlined below. The spectacles shall
be placed in the test chamber ensuring that they are positioned so the entire
front surface can be photographed from the viewing port without disturbing the
sample. A white l1ght source shall be positioned behind the sample so that the

illumination is uniform throughout the sampie. The test sequence as specified
below shall be followed:

Step 1 - Prepare the spectacles in accordance with MIL-STD-810D, general test
performance gquidance 5.2.

Step 2 - Raise the internal chamber temperature to 66°C (151° F). Maintain
for a period of not less than 4 hours.

a. Photograph the sample after temperature stabilization
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Step 3 - Transfer the sampie within 5 minutes to a coid chamber with an
internal temperature of -51°C (-60°F). Expose the sample to this
...... ivna Eoaw mraviAd AF nAd lace +han A hAtive
LBIIIpCldLUI':: TOr a per vy vl JivL 1852 a5 1ivui S.
a. Photograph sample within 5 min, of placement in cold chamber.
b. Photograph sample at the end of 2 hours and at the end of 4
hours.
Step 4 - Return the sample within 5 minutes to the high temperature chamber.
The sample shall be exposed to this temperature for a period of 4
hours.
a. Photograph the sampie as soon as it defrosts.
b. Photograph the sample at the end of 2 hours and at the end
of four hours

Step 5 - Repeat step 3.

Step 6 - Repeat step 4.

Step 7 - Return sampie to standard ambient conditions and stabiiize.

a. Photograph sampie after temperature stabilization.

The spectacles shall pass the requirements of 3.4.4.4. Following the
temperature shock test, the spectacles shall pass the r qu1rements of 3.4.2 and
3.4.3

4.6.4.6 Rain. The spectacles shall be tested in accordance with MIL-STD-810,
method 506.3, Procedure II. The spectac]es configuration is "unprotected”.
Position the sampie in the test chamber so the entire front surface can be
photographed from the viewing port without disturbirg the sample. Place a white
1imnhed cativvena hahind $#ha camnla A +hna $111iiminatinAnn de 1nifFAarm +thrAaniahAand Tha
FIYIIL SUUTNLE UTIHHTTIIU LHIE Sampitc JdU LT 1hiuitialivie 19 uihinnuvinin v vuyiivu e H1Iic
test seguence as specified below shall be followed:

Step 1 - Prepare the spectacles in accordance with MIL-STD-810, general test

performance guidance 5.2.

Step 2 - The water temperature shall be 25°+10°C (77°+18°F).

Step 3 - The spectacies shall be preheated to 10°C {17°F) higher than the

water temperature.

Step 4 - The chamber temperature shall be uncontrolled except as regulated by

the water temperature.

Step 5 - The entire outer surface of the lenses shall be exposed to the rain

Step 6 - Photograph the sampie prior to rain exposure.

Step 7 - Photograph the sample at the half-way point of the exposure time.

Step 8 - Expose the sample for two hours of rain.

Step 9 - Photograph the sample at the end of the test after the droplets have

The spectacles shall pass the requirements of 3.4.4.5.
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evaporated from the surface of the

sample.
Following the rain

test, the spectacles shall pass the requirements of 3.4.2 and 3.4.3.

1¢c
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4.6.4.7 Humidity. The spectacles shall be tested in accordance with
MIL-STD-810, Method 507.3, Procedure I. The spectacles shall be placed in the
test chamber ensuring they are positioned so the entire front surface can be
photographed from the viewing port without disturbing the samp]e. A white light
source shall he n]arnd hehind the c:mn]o so the illumination is uniform throughout
the sample. Ensure that the wiper on “the viewing port adequately clears the
surface to enable the quality of pictures required. The modified hot humid cycle

listed in Table VI shall be used for testing with a test duration of 10 days
(non-hazardous items). The relationship of temperature to relative humidity is

shown in Figure 1. The points at which the sample will be photographed are
indicated on tne temperature function with a verticai iine from the x axis. There
are a total! of 7 photographs per 24 hour period at key transition points. This

schedule of photographs will result in a total of 70 pictures over the 10 day test
period. Initially, the test will encompass 10 days, however,K if the sample

survives the initial 10 &595,"£hé test duration will be extended until either the
sample fails or until a total of 60 days elapse. The test sequence as specified

below shall be followed:

Step 1 - Prepare the spectacies in accordance with MIL-STD-810, general test

performance guidance 5.2.

Step 2 - Place the spectacles in the chamber and stabilize the chamber to the
first condition of Table VI. Photograph the sample after the
temperature/humidity stabilization.

Step 3 - Following Table VI, the test shall be performed for 10 days.
Photograph the sample at the points indicated on the temperature

PR U PNy C2 o 1 71
runceiron, rigure 1 \i [.fHUUg” I)

Step 4 - If the sample shows no deterioration after 10 days, continue the
testing and the photographing until item failure or until 60 days
of testing is complete.

The spectacles shall meet the requirements of 3.4.4.6. Following the humidity
f 3.4

L0 2B VR R EeS1LEVA = BN

test, the spectacies shali pass the requirements of 3.4.2 and 3.4.3.
/l £ 11 7 1 AAdhneinn AF rAs+ina Tmmadia+taly nAan ramnlabriAan AF +ha himids+o
+ U r . fl)l_lc)ﬁl\.fll Vi LUGLIIIH. Pl |CU|0LC|] UPUIl \.\J|||p|CLIU|| Vi LIIT tiumiutr v
test and rpmnva] from the humidity chamher . the lenses shall he dried with a
hen

cotton cloth and t ubjected to the adhesion test. A test tape, with an
adhesion rating of 1.1 Kg per 25 mm of width, (40 ounces per inch of width) shall
be firmly applied to the front surface of the lens. The area covered shall be 25
by 12.5 mm (1 inch by 1/2 inch). The tape is then removed using a snapping motion
appiied at 90 degrees to the surface of the iens. Two trials at separate
iocations shail be made using this method. The foiiowing 3M tapes are
acceptable: 670 (preferred), 202, 218 and 232. The tested areas shall be closely
o < o

examined. Th ectacle shall nass the reguiraments of 2.4 .4 6.1,

no n
[ PRSI LI MUl Cinciies v

4.6.4.8 Salt foq resistance. The spectacles shall be tested in accordance
with MIL-STD-810, Method 509.3 procedure I, configuration (3). The test sequence
as outlined below shall be followed:

Step 1 - Prepare the spectacies in accordance with MIL-STD-810, generai test
performance guidance 5.2.

17
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Step 2 - Adjust the test chamber temperature to 35°C (95°F) and photograph

the sample.

Step 3 - After introduction of salt Fog, at three hour interva?s the sampie
shail be removed from the chamber to aiiow pnorograp 15 to be taken
as expeditiously as possible. The sample shall be immediately
vratiirnad +~n +ha rhamhor +A ~rAnt+iniiea +tha tact Tf anu Adatoarinratin
1 T LUriIcyu [ Lnc LriQniuvco LV LuVUIrL nniuc Liic LT O L P ull] WO LT 1TV AL v
(cracks, etc.) appear, the photographs shall be taken at 1 hour
intervals

Step 4 - The sample shall be photographed at the end of the drying period.

The spectacies shall pass the requirements of 3.4.4.7 of this specification.
ow1ng the sait fog resistance test, the spectacies shall pass the requirements

|
2 s~ 2
J.q.é dallu J.“.J.

4. 6.5 Balligtic resictance. The ballistic test shall bhe conducted in

accordance with MIL-STD-662 and using a caliber .22 T37 fragment simulating
projectile. The spectacle lens shall be rigidly mounted with the area to be
impacted normal to the line of fire. An aluminum foil witness sheet, 0.05 mm
(0.002 inch) thick, shall be mounted 24 mm (.95 inches) behind the area of

impact. One valid impact shall be made on each lens at optical center. An impact
shalil be considered vaiid oniy of it meets any of the foiiowing:

a The imnart volaritu nf +ha nranijartile ic hatwoon 1AR matorc nar coarand
WU . LA > llllrlu\'lu '\'IV\-ILJ v LIre VIVJC\.LGI\_ LIS § Mo LI Gt IRV AV} nme ve !l 9 H\—‘ JLULuUiiu
(550 feet per second) and 171 meters ner second (560 feet per second).

b. The impact velocity of the projectile is less than 168 meters per second
(550 feet per second) and the impacted lens fails to meet the requirements

of 3.4.5.
c. The impact veioc1ty of the projectiie is more than 171 meters per second
IELN £and mnac mnam- - A S A [ O S | Tames ma~d-~ bha cvAaamiid cn s -
\J0V 1eeL petl )ELUHUI afig Lite ijinpactied 1ensd neees Lne lcqu115mean Ul
1 A K
o R R

The lens containing the valid impact and the witness sheet shall be examined for
conformance to the requirements of 3.4.5. Any penetration of the witness shall be
considered evidence of spall.

4.6.6 Frame.
A £ £ 1 P iniammn 2 omen ool aha.wmaan il o Ll oo PRy it PR -~ i PR PR NS T N Al oo - =1L
4.0.0.1 LOTTOSI10M TesistLldille. Nnemn e specildlies dre suvjelCieud 1O Lne s>dit
fAn toct (A £ A 7) +tha frama chall mant +tha vrannivamante Af 1 A £
TUY LToL, \T.0.5.7/, LT 17@lic Suaii mgTiL wic fcyuiicmciity Ur J.%9.0.1

4.6.6.2 Heat resistance. MWhen the spectacles are subjected to the

temperature shock test, (4.6.4.4), the frame shall meet the requirements of
3.4.6.2.

4.6.6.3 Ducti1ity The temple of the spectacles shall be bent 45 degrees

(once) over a 6 mm (0.25 inch) mandrel. The tempie shail pass the requirements of
3.4.6.3.
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4.6.6.4 Adhesion of plating. Adhesion of test articles shall be performed at
room temperature by means of the following bend test. Plated temples shall be
bent repeated1y through an angie of 180 degrees on a diameter equal to the

thickness of the temple untii fracture of the base metai occurs. No detachment of
blhm mmadblom Aalall e cmeans LY m L.: em D R S S O T VS SR YU & e a2 Ll oA
Lie Ltoatctiny 5 idl | D€ pUbblUIe vy prooing witn da Shdrp instrument. LIrdCKS 11t Lne
haca matal Ar nlarina chall nAat ha rAancidavad F33iluva 1intace arrAmnaniad hu

VQOT mTlalr vl pracviiiyg onail FIVL VT LUl iuticu 1alijuic uUiicld atiuvnnipyaliicu vy
flaking, peeling, or blistering. The temple shall pass the requirements of

3 4 6 Z' [d ) v Ld v M

4.6.7 Crush resistance of carrying case. The carrying case with the
spectacles inside, in the closed position, shall be placed on a flat surface. A
force of 13.3 kilograms (29 pounds) shall then be applied over a circular area of
60 square miiiimeters (& square inches) on the face of the ciosed case over the
el

- TL =L .11 [P B PP U T

eacn iens. The carrying case shaii pdss the requirements speLllleu in

5. PACKAGING

5.1 Preservation. Preservation shall be level A or C as specified (see 6.2h).

5.1.1 Level A. Each pair of spectacles in its clos ed carrying case with
paper printeo with the caution notice (see 3.7.2) shali be pacKaged in accordance
. AL A4 T n 117 A L L _ ) rm n | oy PRy | P | L — . P VO T I, . -4 _ & _ L
withh mic-r—-110, eLnog Lte-<. Ldlinl pdperoodra DOX Sndl i SHUgly contain wtne
cnartarlac (wi+h r~aen)d Tha intant ie +A haun a rAntainav +hat Wil AFFAvA +hn
JpTLLaLITO Awlitilll LadxT /. e trLeine [ LU H1Iave a LuliLa 1iict Ll Wi i arit vt u Litc
best protection possible to the spectacles

5.1.2 Level C. Spectacles and case shall be packaged to afford adequate
protection against physical damage during shipment from the supply source to the
first receiving activity. The package and quantity per package shall be the same
as that normally used by the contractor for retail distribution.

5.2 Packing. Packing shalil be level A, B or C as specified (see 6.2h)

5.2.1 Level A. One hundred and forty-four pairs of spectacles with case,
preserved- packagod as qpprifipd in 5.1, shall be packed in a fiberbhoard shipping
container conforming to grade V2s, stvle RSC, of PPP-B-636. Spectacles,

preserved-packaged level A, shall be packed flat four in length, six in width and
six in depth within the shipping container. Inside dimensions of each shipping
container shall approximate 640 mm (25-1/4 inches) in length, 420 mm (16-1/2
inches) in width and 250 mm (9-3/4 inches) in deptn Approxxmate dimensions are

furnished as a guide only. Each shipping container shall be ciosed in accordance
widh mabhAd TTIT e enanrifFiad in #ha annandiv +A DDD DO L£2C
wi ImmeLiivu 111 as )pt:L_H ey it Lhe GPPC”UIA LU rrr—v—-ouJo.

5.2.2 Level B. One hundred and Forfv four pairs of spectacles, preserved-
packaged as specified in 5.1, shall be packed in a fiberboard shipping container
conforming to style RSC, type CF, variety SW or SF, class domestic, grade 275 of
PPP-B-636. Spectacles, preserved-packaged level B, shall be packed flat four in
length, six in width and six in depth within the shipping container. Inside

dimensions of each sh1pp1ng container shall approximate 640 mm (25 inches) in

iength, 420 mm (i6-1/2 inches) in width and 250 mm (9-3/4 inches) in depth.
Approximate dimensions are furnished as a guide only. Each shipping container
chall ha rlAacad in arrArvdanra with mathnd TT ac cnarifiad in +ha annandiv Anf
Q01 vo wl 2T U i AL LUiI Ualiw o wilLn Hic vinvu 4 4 (S JPC\.II 1oy LN LIIT uPPCIlUII\ A" a3
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5.2.2.1 Weather-resistant shipping containers. When specified (see 6.2h),
the fiberboard shipping container shall be a grade V3c, V3s or V4s fiberboard box
fabricated in accordance with PPP-B-635 and closed in accordance with method III

as specified in the appendix of the container specification.

5.2.3 Level C. Spectacles, preserved packaged as specified (see 6.2h), shall

be packed in a manner to ensure carrier acceptance and safe oe|1very at
destination at the lowest transportation rate for such sippiies. The quantity per
chinnina ~Aantainav chall ha +ha eama ane +haty mAavrmally ead hy +ha rAantvacrdAar FAr
§|||pp| |\J Lotttaiitiel Slial i Ve Liie 24T ad Liiat IIUIINGII_)' ucu U_y LI LUt av Lvi IRV
retail distribution. Containers shall comply with U.S. Postal Service Manual for
Laws and Regulations, Uniform Freight Classification, or National Motor Freight
Classification, as applicable.

5.3 Marking. In addition to any special marking required by the contract or
order, interior packages and shipping containers shall be marked in accordance
with MIL-STD-129 and shaii inciude the date of manufacture (month and year). Bar
PR I S - 11 - 12 : A - ™ 190N

coaing shail be dpplleu in accordance with prEHUIX H of MIL-STD-129.

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

6.1 Intended use. The spectacles are for use by aircrew members for eye
protection against exposure to muitipie Taser wavelengths.

A~
nALvyu

i ranticitdinn
' Lyutror Lt

a. Title, number and date of this specification, including any amendments.

b. The applicable wavelengths and the required densities upon

submission of a request accompanied by a secret clearance (see 3.4.3.1)
n, a
ed (

o
v CL
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a

e
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n'F r
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d. The number of items required for first article sample and if prescription
spectacles are to be included (see 4.3.1).

e. MWhether first article inspection is waived (see 4.3.1).

f. Name and address of the first articie inspection iaboratory (see 4.3.1)
and the name of the Government activity responsible for conducting the
Fived avtirla SnenartiAan nrAasnsvram {fecan A 2 1 1Y and +ha Aialidy rAanfFAaArmanana
11T dL alr tivic lll)'JC\_LIUIl pIU\JI Qi A\ 22T =.0.1 17 atnu Luic \.{UGI e LUttt vriinative
verification inspection (see 4.5)

g. Whether certification of compliance is required (see 4.3.1.2).

h. Applicable levels of preservation, packaging, and packing (see 5);
including marking requirements (see 5.3).

Y

i. Items of data required (see 6.3)

20
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6.3 Consideration of data requirements. The following data requirements
should be considered when this specification is applied on a contract. The
applicable Data Item Descriptions (DID's) should be reviewed in conjunction with
the specific acquisition to ensure that only essential data are requested/provided
and that the DID's are tailored to refiect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements,

a Contract Data Reguirements List (DD Form 1423) must be prepared to obtain the
data, except where DOD FAR Supplement 227.405-70 exempts the requirement for a DD
Form 1423
Reference Paragraph DID Number DID Title Suggested Tailoring
§4.3.1.1 DI-NDTI-80809A Test/Inspection Para 10.2.7.1
4.3.1.2 DI-E-2121 Certificate Use contractor format
of compliance

The above DID's were those cleared as of the date of this specification. The
current issue of DOD 5010.12-L, Acquisition Management Systems and Data
Requirements Control List (AMSDL), must be researched to ensure that oniy current,
cieared DID's are cited on the DD Form 1423.

6.4 First article. When first article inspection is required, the
contracting officer should provide specific guidance to offerors whether the
item(s) should be a first article sample, a first production item, or a standard
production item from the contractor's current inventory, and the number of items
to be tested as specified in 4.3.1. The contracting officer should also include

spec1f1c instructions in acquisition documents regard1ng arrangements for
examinations, approvail of first articie test resuits, and disposition of first
articles. Inv1tat ons for bids should provide that the Government reserves the
right to waive the requirement for samples for first article inspection to those
bidders offering a product which has been previously acquired or tested by the

Government, and that bidders offering such products, who wish to rely on such
production or test, must furnish evidence with the bid that prior Government
approval is presently appropriate for the pending contract.

6.5 Subject term (key word) listing.
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Eye protection

Laser eye protection (LEP)
Laser radiation

Lenses

Optical

Opticail density
Spectacles, Aviators
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s issue. Marginal notations are not used in this
with respect to the previous issue due to the extent

io

AR oA
revision to identify changes
of the changes.

Custodians: Preparing Activity
Army - GL Navy-AS
A3 CAavarn an
[aR B rurLe = 7337
(Project No. 8465-0163)

22



Downloaded from https://www.everyspec.com

MIL-S

'O
N
0
O
0

TABLE I. First article inspection.

Inspection i Requirement Test method

Visual and dimensional examination 3.4.1 4.6.1
Matching 3.4.2.1 4.6.2.1
Vertical prismatic deviation 3.4.2.2. 4.6.2.2.1
Horizontal prismatic deviation 3.4.2.2. 4.6.2.2.2
Spherical and cylindrical power 3.4.2.3 4.6.2.3
Lens defects 3.4.2.4 4.6.2.4
Lens fit 3J.4.2.5 4.6.2.5
Curvature 3.4.2.6 4. 6.2.6
Optical density and angular protection 3.4.3.1 4.6.3.1
Transmittance 3.4.3.2 4.6.3.2
Near-infrared transmittance 3.4.3.3 4.6.3.3
Erythemal ultraviolet transmittance 3.4.3.4 4.6.3.4
Haze 3.4.3.5 4.6.3.5
Abrasion resistance 3.4.3.6 4.6.3.6
Sotar radiation 3.4.4.1 4.6.4.1
Laser saturation 3.4.4) 4.6.4.2
High temperature 3.4.4.2 4.6.4.3
Low temperature 3.4.4.3 4.6.4.4
Temperature shock 3.4.4.4 4.6.4.5
Rain 3.4.4.5 4.6.4.6
Humidity 3.4.4.6 4.6.4.7
Adhesion of coating 3.4.4.6.1 4.6.4.7.1
Sait fog resistance 3.4.4.7 4.6.4.8
Ballistic resistance 3.4.5 4.6.5
Corrosion resistance (frame) 3.4.6.1 4.6.6.1
Heat resistance (frame) 3.4.6.2 4.6.6.2
Ductility (frame) 3.4.6.3 4.6.6.3
Adhesion of plating (frame) 3.4.6.4 4.6.6.4
Crush resistance, carrying case 3.4.7 4.6.7

~o
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TABLE II. Quality conformance inspection
Inspection Method Sampling sizel/ Acceptance criteria 1/
Visual and 4.6.1 - Every spectacle Reject all units
Dimensionai for critical with any critical
examination defects defect.
b. Inspection b. An Acceptable
Level II for Qua11ty Level of
minor defects. 2.5 defects per
100 units for
minor defects.
Matching 4.6.2.1 Inspection Acceptance number
Level III 1/ zero, rejection
- number 1
Vertical 4.6.2.2.1 Inspection Acceptance number
prismatic Level IIT 1/ zero, rejection
deviation number 1
Horizontail 4.6.2.2.2 Inspection Accept arC" number
prismatic Level III 1/ zero, J ection
deviation number
Spherical & 4.6.2.3 Inspection Acceptance number
cylindrical Level III 1/ zero, rejection
power number 1
Lens defects 4.6.2.4 Inspection Acceptance number
Level III 1/ zero, rejection
number 1
Lens fit 4.6.2.5 Inspection Acceptance number
Level III 1/ zero, rejection
number 1
Curvature 4.6.2.0 Inspection Acceptance number
Level IIT 1/ zevo, rejection
number 1
Optical 4.6.3.1 Inspection Acceptance number
density & Level IIT 1/ zero, rejection
angular number 1
protection
Transmittance 4.6.3.2 Inspection Acceptance number
Level IIT 1/ zerg, rejection
number 1

AT YR R v Oy s R

Y-
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TABLE II. Quality conformance inspection - continued

Inspection Me thod Sampling size 1/ Acceptance criteria 1/
Near-infrared 4.6.3.3 Inspection Acceptance number
transmittance Level III 1/ zero, rejection
number |
Erythemal 4.6.3.4 Inspection Acceptance number
uitravioiet Level III 1/ zero, rejection
transmittance number 1
Haze 4.6.3.5 Inspection Acceptance number
Level III 1/ zero, rejection
number |
Packaging 4.6.1.1 Inspection Total acceptable
Level II 1/ quality level of
2.5 defects per
1NN 1inS 4+
VU Uil

1/ The sample size shall be based only on the applicable sample size code letter
corresponding to the specified inspection level of MIL-STD-105.

25
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TABLE II1. Classification of defects for visual and dimensional
examination of the spectacles with case. 1/
Item Defect Major Minor
Lens Any imperfection in lens materials that
adversely affects the protection levels
and/or visual properties. X
Imperfections that do not adversely affect
the level of protection and/or the visual X
properties.
Frame If required, identification or size X
information missing.
Cosmetic imperfections such as scratches
in the finish that do not affect performance X
Construction Component missing or damaged. Any burr or
& Workmanship sharp edge that may cause injury. X
Any component not of the best quality, not of
the proper size or lightest practical weight X
or suitable for the intended purpose.
Visible space between the lens and frame X
Carrying Case Case missing. X
Any component missing or damaged that would
diminish protection to contents. X
Cosmetic imperfections that do not affect
protection to contents. X
Marking
Lens Missing, misspelled, illegible, and/or
incorrect. X
Frame Missing, misspelled, illegible, and/or
incorrect. X
Carrying Missing, misspelled, illegible, and/or
Case incorrect. X
Caution Missing - not included in carrying case. X
Notice
Not worded as stated in paragraph 3.7.2.
X
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1/ Defect shall be classified as major when seriously affecting serviceability

or appearance;

otherwise,

it is to be classified as a minor defect.

NOTE: Any defect determined to be minor based on the Table III classifications
shall be subject to the Miiitary Standard cited in the contract regarding

OISpOS]I]Oﬂ or acceptance of non- conrormlng materials.

TABLE IV. List of defects for packaging.
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Contents

Exterior and i
Marking
Parkaaina anAd
|U\_l\u3|||':’ Kl
Material

Weight or cont

nterior

ent

More than one pair of spectacles in the same
container.

Missing, incomplete, incorrect, illegible; marking
of improper size, location, sequence or method of
appiication; exterior and interior marking different.

Tnadeaniiate annliratinn AF +ho rAamnAnante matarial
JIIuUC\‘UULC U}JP! rcea e v Vi LI \.UlHP\JIICIILJ nmatcr ral
such as incomnlete closure of unit pack, intermediate
package, case liners, container flaps, loose
strappings, etc; bulging or distortion of containers

Number per container is more or less than required;
gross or net weight exceeds the requirements.
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Table V. Calculating photopic and scotopic transmittance.

Havelength 2N VA T WWx T VX %7
380 .0000 .00059 .0000 NG00 0000
385 .0001 .00111 .0000 .0000 .0000
390 .0001 .00221 .0000 .0000 0000
395 .0002 .00453 .0000 OGO NODIR
400 .0004 .00929 .0000 .0C00 0007
405 .0006 .01850 .0000 .0000 0000
410 .0012 .03484 .0000 .0C00 .0000
415 .0022 .06040 .0000 .0000 0000
420 .0040 .09660 .0000 0000 0000
425 .0073 .14360 .0000 0000 .0000
430 016 .19980 .0000 .0000 0000
435 .0168 26250 .0000 .0G0¢ 0000
440 .0230 .32810 .0000 .0C00 0000
445 .0298 .39310 .0000 0000 0000
450 .0380 . 45500 .0000 0600 0000
455 .0480 51290 .0000 .0C00 0309
460 L0600 56720 .0000 .00 0000
465 0738 .62050 .0000 RN 0009
470 .0910 67560 .0000 .0000 .0000
475 L1126 73370 .0000 .0C00 0000
480 1390 79300 .0000 .0000 0000
435 1693 .85090 .0001 .0000 L0001
450 . 2080 .90430 .0000 .0000 .0000
485 .2536 .94910 .0000 .0C00 .000n
500 .3230 .98170 .0000 .0000 .0000
505 4073 .99840 .0000 .0000 .0000
510 .5030 .99660 .0000 Nalelals Noblals
515 6082 97500 .0000 .000% 0000
520 L7100 93520 .0000 .0000 .0000
525 .7932 .87360 .0000 .0000 .0000
530 .8620 .81100 .0000 .0000 .0000
535 L9144 .73320 .0004 .0004 .0003
540 .9540 .64970 .0037 .0035 .0024
545 .9803 .56440 .0221 .0217 .0125
550 .9950 .48080 .0710 0706 .0341
555 .0002 .40150 .1437 1437 .0577
560 .9950 . 32880 .2129 2118 .0700
565 .9786 .26390 .2608 2552 .0688
570 .9520 .20760 .2889 2750 .0600
575 .9154 .16020 .3014 2759 .0483
580 .8700 .12120 .3016 .2624 .0366
585 .8163 .08990 .2915 .2380 .0262
590 .7570 .06550 .2763 .2092 .0181
595 .6949 .04690 .2596 1804 L0122
600 .6310 .03325 .2384 1504 .0079
605 .5668 .02312 .2118 .1200 .0049
610 .5030 .01593 1775 .0893 .0028
615 .4412 .01088 .1394 .0615 .0015
620 .3810 .00737 .1055 .0402 .0008

28
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Table V. Calculating photopic and scotopic transmittance.
Wavelength VA Vx’ T VaxT VA xT
625 .3210 00497 0822 0264 .0004
630 .2650 00334 0677 0179 .0002
635 .2170 00224 0577 .0125 .0001
640 L1750 .00150 .0492 .0086 .0001
645 .1382 .00101 .0416 .0057 .0000
650 L1070 00068 0347 0037 L0000
655 .0816 00046 0278 0023 .0000
660 .0610 00031 .0207 0013 .0000
665 .0446 00021 0141 .0006 .0000
670 .0320 00015 .0083 .0003 .0000
675 .0232 00010 0039 .0001 .0000
680 .0170 00007 0015 0000 .0000
685 L0119 00005 0005 0000 .0000
690 .0082 00004 .0002 .0000 .0000
£95 .0057 00003 0001 0000 .0000
700 .0041 00002 .0000 .0000 .0000
705 .0029 00001 0000 0000 0000
710 .0021 00000 .0000 0000 0000
715 .0015 00000 .0000 0000 000¢
720 L0010 00000 0000 .0000 0000
725 L0007 006000 0000 .0G00 0000
730 .0005 00000 00C0 .0000 0G0
7135 .0004 00000 0000 .0000 0000
740 .0003 00000 .0000 .0000 0000
745 .0002 00000 .0000 .0000 0000
750 .0001 00000 0001 .0000 0000
755 .0001 00000 .0000 .0000 0000
160 .0001 00000 .0001 .0000 0000
Totals: 21.3714 19,4142 2.6886 4659
NOTE: The numbers in bold type shall be replaced by

measurements made on the device under test.

The example is for a multiple-wavelength laser

> >/

— < <

Example:

o N —
NN

Percent photeopic transmittance
Percent scotopic transmittance

protection.

1924 standard)
1924 standard)

Transmittance of device under test (bold type)

Multiply Vx,by T at each wavelength.

) Multiply Va

N &~ 3

ubtdain Sepa
VT, v,

t each waveliength.

PR - 3
Ll numoper s 11
colimne
Codmns.

Sum of VaxT divided by sum of Vi is the photopic

transmittance.

Multiply this by 100 to get

percent: Ty = 2.69/21.3 x 100 = 12.6%

Sum of VA'XT divided by VX" is the scotopic
Multiply this 100 to get percent:
.466/19.41 x 100 = 2.4.%

transmittance.

TSI

29
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TABLE VI. Modified hot humid cycle. 1/
!

Temp C F) Temp ( O RH (D
88 31 100
88 31 100
88 31 100
88 3] 100
88 31 100
88 31 100
50 32 100
93 34 94
96 36 88
98 37 82
100 38 79
102 39 77
104 40 75
105 4 74
105 41 74
105 41 74
105 41 76
102 39 79
99 37 82
97 36 82
94 34 91
91 33 95
56 32 96
89 32 100
88 31 100

Tabie 507.2-1 of MIL-ST0-810D, 31 July 1986
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FIGURE 1. Modified hot humid cycle.
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—ERASER EXTENDS 3/32 T0 5/32

\ /—SPRING
PIN
\\ [ RDAPTER _\\\ / /—Roo //F—BODY
\ —~—+ + —1L
I { ) j
= .50 + .05 \\\ \
| * __ PLUNGER \
}:f \TesTER ASSEMBLY MUST BE
.265 + .005 DIA EQUAL TO OR INTERCHANGEABLE
WITH TESTER, ABRASION,
ERASER PLUG PER OPTICAL COATING PER DRAWING
MIL-E-12397 7680606

SUGGESTED SOURCE:
SUMMERS LAB INC.

IJ>
—

DIMENSION IN INCHES.

FIGURE 2. Eraser abrasion tester assembly and eraser plug.

32

P i i a sl & el Wires W hieRsas SRS A SIig LTIt o czgpy o=



Downloaded from https://www.everyspec.com

INSTRUCTIONS

revision letter should be given.
2. The submitter of this form must complete blocks 4, 5, 6, and 7.

3. The preparing activity must provide a renlv within 30 davs from receint of the form,

........... Drovicde are avs e

3. DOCUMENT TITLE

1. The preparing activity must complete blocks 1, 2, 3, and 8. In block 1, both the document number and

QOTE: Thic faorm mav nnt ha 11ead to ranniact noniae af dacsiimants nar ta ranuact waivare ar ol
NS aaml aME TOrm May NOT o2 USSd I reqQuest CopiSs o7 Gocuments, Nor e request waivers, or
A cmiiima i ardn oo iimemand mmmden g FS e b tema b o abto Ko e o _alteiies oo P
O fequireiments on CUiTent Conwacis. Lominmenis sunimitied o tnis 10iMm OG0 NGl Consulule Of iimpi

----h_

4. NATURE OF CHANGE (/dentify paragraph number and inchide proposed rewrite. if possible. Attach extra sheets as needed.)

5. REASON FOR RECOMMENDATION

6. SUBMITTER

w

NAME {£acr, Firet, Middle Initiah b ORGANIZATION

c. ADDRESS llnclude Zip Code) d. TELEPHONE 7. DATE SUBMITTED
{Include Area Code) (YYMMDD)
(1) Commercial:
{2) AUTOVON:
(7 Apphoaiie)
8. PREPARING ACTIVITY
a. NAME b. TELEPHONE NUMBER (include Area Code)
COMMANDING GFFICER, NAVAL AR WARFARE CENTER | {1} Commerciai i2i AUTOVON
AIRCRAFT DIVISION LAKEHURST
SYSTEMS REQUIREMENTS DEPARTMENT (908) 323-7488 624-7488

. ADDRESS (/nclude Zip Code)
CODE SR3
LAKEHURST, NJ 08733-5100

(2]

(=]
<
-
=}

=

3

-
B
N
gi
<
(¢}
-l
o«
<

Previous editions are obsoiete

IF YOU DO NOT RECHVE A REPLY WITHIN 45 DAYS, CONTACT:
Defense Quality and Standardization Office, 5203 Leesburg Pike,
Suite 1403, Falls Church, VA 22041-3466
Telephone (703) 756-2340 AUTOVON 289-2340

198/280

N



