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SUPERSEDING

MILITARY SPECIFICATION
PANELS, INFORMATION, INTEGRALLY ILLUMINATED

This specification is mandatory for use by all
Departments and Agencies of the Department of Defense
1. SCOPE
1.1 Scope. This specification covers the general requirements for
integrally illuminated information panels.

1.2 Classification. The panels shall be furnished in the following types

and classes as specified (see 6.2).

1.2.1 (Classes.
Class 1-R. Panels having the background of the front face
of the panel finished with black and the integral

illumination of Instrument and Panel Lighting (IPL) - Red.

Class 1-W. Panels having the background of the front face
of the panel finished with black and the integral
illumination of Instrument and Panel Lighting (IPL) - ite
Ciass 1-BW. Panels having the background of the front face
of the panel finished with black and the integral
illumination of (USAF) Blue-Filtered White.

Beneficial comments (recommendations, additions, deietions) and any

;‘Jé‘r‘t‘li‘léﬁl. data which may be of use in improving this document should
be addressed to Commanding Officer, Naval Air Warfare Center Aircraft

| Division, Code SR3, Lakehurst, NJ 08733-5100 by using the
] self-addressed Standardization Document Improvement Proposal (DD FORM
| _1426) appearing at the end of this document or by letter.

ccr £22n
rTou Uy

DISTRIBUTION STATEMENT A. Approved for public release: distribution is
unlimited.




1.2.2

Types.
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Class 1-NVIS Green A. Panels having the background of the

front face of the panel finished with black and the integral
illumination meeting the Class A NVIS compatible lighting
requirements of MIL-L-85762 is NVIS Green A.

Class 2-R. Panels having the background of the front face of

the panel finished with gray and and the integral

SIS

i1lumination of Instrument and Panel Lighting (IPL) - Red.

Class 2-W. Panels having the background of the front face of
the pane] finished with gray and the integral illumination of

[PTET W =N amd Damal § 2~k 04—.— { 1D}
Instrument and Panel Lighting (IPL) - White.

Class 2-BW. Panels having the background of the front face
of the panel finished with gray and the integral illumination
of (USAF) Blue-Filtered White.

Type II1 - One piece plastic panels. Panels consisting of
one sheet of plastic utilizing MS25237 lamps in MS25010 light

assemblies for illumination.

NOTE: Type III panels shall be inactive for new design.
Qualification for Type III panels shall be determined by
qualification for Types IV or V. Type III panels

may be updated to Types IV or V by the use of adapter
plug MS90335-9 (see 6.8).

Type IV - One piece integrally wired incandescent panels.

D 1
Panels consisting of one sheet of plastic using MS24367,

MS90451, or MS90452 lamps and wiring embedded within the
panel.

Type V - Printed circuit board panels. Panels consisting of
one sheet of plastic with MSZ4367, MS24515, MS90451, or
MS90452 Tamps soldered to a removeab]e pr1nted circuit board
that is recessed so that the circuit board is flush with the
back of the plastic panel. The filter element is an integral
part of the plastic panel whereas the lamp is an integral
part of the circuit board. When specified by the procur1ng
activity, an alternate approach may use these lamps in a
based configuration and with T1 or T1 3/4 front relampable

1ight assemblies (see 3.4.3.4.1).
Type VI - Electroluminescent panels. Panels consisting of

one sheet of plastic with encapsulated electroluminescent
lamps or a combination of electroluminescent lamps.

Type VII - Light emitting dicde {LED) panels. Panel

consisting of LEDs soldered to a removab]e pr1nted circuit

board recessed so that the circuit board is flush with the
back of the plastic panel.

wn
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APPLICABLE DOCUMENTS
2.1 Government Documents.
2.1.1 Specifjcations, standards. and handbooks. The following specifications,
standards, and handbooks form a part of this document 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 supp1ement thereto, cited in the solicitation (see
6.2).
SPECIFICATIONS
FEDERAL
C-F-206 - Felt Sheet, Cloth, Felt, Wood, Pressed
L-P-380 - Plastic Molding Material, Methacrylate
P-C-444 - Cleaning Compound, Solvent Soluble, Grease Emulsifying
TT-T-266 - Thinner, Dope and Lacquer (Cellulose-Nitrate)
MILITARY
MIL-P-116 - Preservation, Methods of
DOD-D-1000 - Drawings, Engineering and Associated Lists
MIL-P-5425 - Plastic, Sheet, Acrylic, Heat Resistant
MIL-L-6081 - Lubricating 0il, Jet Engine
MIL-1L-6363 - Lamps, Incandescent, Aircraft Service General
Specification for
MIL-C-6781 - Control Panel, Aircraft Equipment, Rack or
Console Mounted
MIL-P-13949 - Plastic Sheet, Laminated, Metal Clad (For Printed
Wiring Boards), General Specification for
MIL-M-18012 - Markings for Aircrew Station Displays, Design
and Configuration of
MIL-T-18303 - Test Procedure; Preproduction, Acceptance, and
Life for Aircraft Electronic Equipment, Format For
MIL-S-19500 - Semiconductor Device, General Specification for
MIL-S-22885 - Switch, Push Button, Illuminated, General

Specification for
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MIL-A-49425

MIL-H-83282

MIL-STD-461
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- Colors, Aeronautical Lights and Lighting
Equipment, General Requirements for

- Lighting, Integral, Red, Aircraft Instrument,
General Specification for

- System, Iiiuminated Varning, Caution, and
............. Comnnifinndinm £awm

Advisory, General Specification for

- Insulating Compound, Electrical (For Coating
Printed Circuit Assemblies)

- Aviator’s Night Vision Imaging System
AN/AVS-6(v)1, AN/AVS-6(v)2

- Hydraulic Fluid, Fire Resistant, Synthetic

Hydrocarbon Base, Aircraft

- L1ght1ng, Aircraft, Interior, Night Vision
Imaging System (NVIS) Compatible

- Displays, Diode, Light Emitting, Solid State,
General Specification for

Preferred Metric Units for General Use by the
Federal Government
- Color

- Sampling Procedures and Tables for Inspection

by Attributes

- Marking for Shipment and Storage

- Identiffcation Marking of U.S. Military Property

- Test Methods for Electronic and Electrical
Component Parts

P sed e

for the Control of Electromagnetic Interference
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MIL-STD-462 - Electromagnetic Interference Characteristics,
Measurement of
MIL-STD-810 - Environmental Test Methods and Engineering Guidelines
MIL-STD-2000 - Standard Requirements for Soldered Electrical and

Electronic Assemblies

MIL-STD-2073-1 - DOD Materiel Procedures for Development and
Application of Packaging Requirements

MS3338 - Lamp, Incandescent, T-1 Bulb (Based)

MS3498 - Grommets with screw, Integrally Il1luminated
Information Panel Mounting

MS24367 - Lamp, Incandescent - Miniature, Integral Lighting

MS24515 - Lamp - Sub-Miniature

MS25010 - Light, Panel - Plastic Plate Lighting

MS25237 - Lamp, Incandescent, Single Contact, Midget

Flanged Base (T-1 3/4 Bulb)

MS90335 - Connector, Receptacles, Plug Adapter,
Electroluminescent, Embedded, Printed Circuit

Board Lamp Lighting Panels

MS90451 - Lamp, Incandescent, T-1 Bulb, Short, Integral
Lighting
MS90452 - Lamp, Incandescent, T-3/4 Bulb, Integral Lighting

(Unless otherwise indicated, copies of federal and military
specifications, standards, and handbooks are available from the Standardization
Document Order Desk, 700 Robbins Ave. Bldg. #4, Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents, drawings, and publications. The following

other Government documents, drawings, and publications form a part of this
document to the extent specified herein. Unless otherwise specified, the
issues are those cited in the solicitation.
SD-6 - Provisions Governing Qualification (Qualified
Products List)

(Unless otherwise indicated, copies of federal and military
specifications, standards, and handbooks are available from the Standardization
Document Order Desk, 700 Robbins Ave. Bldg. #4, Philadelphia, PA 19111-5094.)

2.2 Non-Goverpment publications. The following documents form a part of this

document to the extent specified 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, the issues
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of documents not listed in the DODISS are the issues of the documents cited in
the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

D523 Method of test for Specular Gloss of Paint
Finishes
D1729 Standard Practice for Visual Evaluation of Color

Differences of Opaque Materials

E275 Standard Practice for Describing and Measuring
Performance of Ultraviolet, Visible, and Near
Infrared Spectrophotometers

E925 Standard Practice for the Periodic Calibration of
Narrow Band-Pass Spectrophotometers

G26 Standard Practice for Operating Light Exposure
Apparatus (Xenon-Arc Type) With and Without Water
for Exposure of Nonmetallic Materials

STP 15D ASTM Manual on Presentation of Data and Control
. Chart Analysis

(Application for copies should be addressed to the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103-1187.)

ELECTRONIC INDUSTRIES ASSOCIATION

EIA 557 Statistical Process Control Systems
(Application for copies should be addressed to the Electronic Industries
Association, 2001 Eye St., NW., Washington, D.C. 20006)

2.3 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Qualification. Panels furnished under this specification shall be
products which are authorized by the qualifying activity for listing on the
applicable qualified products list at the time of award of contract (see 4.2
and 6.3). These products shall be representative of a process which has been
qualified through tests on a special panel (see Figure 1). All of the tests
described under Section 4 shall apply to this panel. Production panels are a
variety of shapes and sizes and will not resemble the special panel (Figure

1). Requalification shall consist of the same tests described in Section 4 as
for qualifi
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3.1.1 Retention of qualification. Retent1on of qualification consists of
periodic verification of compiiance of the product with the requirements of
dhie cmandfinmnabinm Tha manusfantuamnw ehall Amavida a ladtébam ‘ ravtsfiratinn
LtHi> )pl:l.ll 1Cav i1uil. 1NT wmanuilauwLuir Ty Siians Pl Uy iITut a (A2 4] v “ei LIl l\-ﬂblull
of compliance or DD Form 1718 to the activity responsible for the Qualified
Products List at intervals of not more than two years. The letter shall attest

that the duallfwed panels are still available from the listed plant and can be
produced in the same plant under the same conditions as when qualified. Any
i i t materials design or processes for manufacture of the pane
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specif1cat1on. The f1rst art1c1e test procedures shall be approved by the
qua11fying activity prior to beg1nn1ng the first article tests. The first

articie test report must be approved by the quaiifying activity, or the
procuring activity may require that the qualifying activity perform the first
article tests. The qualifying activity shall have cognizance over first
article tests performed under this specification when required by, and on an

3.2.1 First article (Class ]1-NVIS Green A). Class 1-NVIS Green A panels shall
meet the first article requirements of MIL-L-85762. The first article test
procedures shall be approved by the qualifying activity prior to beginning the
first article tests. The f1rst article test report must be approved by the
qualifying activity and shall meet the data item description (DID) requirements
of MIL-L-85762. The procuring activity may FEQUITE that the qualmfylng
activity perform the first articlie tests. The quaiifying activity shaii have
cognizance over first article tests performed under this specification when
required by, and on an advisory basis to, the procuring activity.

3.4 (Construction. The panel shall be constructed to meet the criteria set
Lrnmdh o dhla comnndllandlan
rorun in Lni )PULII 1caction

3.4.1 Materials and parts. Except for surface finishing, electrical
circuitry, connectors, and sealants, the panels shall be made of transparent
plastic in accordance with MIL-P-5425, finish A, or molding compound conforming

~
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to L-P-380, Type II, Class 3. The dielectric requirements of L-P-380 are

waived. Panels shall be annealed to remove stresses and to prevent warpage
from occurring after environmental stresses. Under special circumstances

" W e = wws L4 A A -2 24 -2~ 21 SIS SFTES

panels may be fabricated from other materials subject to approval by the
procuring agency when advised by the qualifying activity.

3.4.2 Panel thickness. Panels shall be 0.230 +/- 0.023 inch (5.842 +/- 0.584
miilimeters) thick and shall be 0.047 +/- 0.016 inch (1.154 +/- 0.406
millimeters) smaller in the length and width dimensions than the mounting
plate. The Type V and VII panel, however, shall have the printed circuit board
recessed within the plastic panel so that the backs of the plastic panel and
the circuit board are flush to 0.010 inch (0.254 millimeter) above flush. The
maximum thickness of the Type V and VII panels with over flush circuit boards

shall not exceed 0.253 inch (6.426 millimeters).

3.4.3 Lamps. Lamps may be incandescent, LEDs, or electroluminescent. The
incandescent lamps shall meet the requirements of MIL-L-6363 (including
vibration) and one of the following appropriate drawings: M524367, MS24515,
MS90451, or MS90452. LED lamps may be either hermetic or plastic encapsulated
packages, with leads for either through hole or surface mount assembly. The
LED lamps should be selected for 1ight output and color and undergo reliability

screening as may be deemed necessary by the procuring activity. Reliability

screening shall be performed in accordance with either MIL-5-19500,
MIL-D-87157, or as detailed in the LED lamp specification drawing.

3.4.3.1 Lamp embedment. Panels are constructed with either incandescent,
LEDs, or electroluminescent lamps contained within and recessed a minimum

distance from the front and rear surfaces of the panel. A1l lamps shall be
protected by a minimum of 0.030 inch (0.762 millimeter) of plastic between the
lamp and the front face of the panel. Electroluminescent lamps shall be
contained within and recessed a minimum of 0.050 inch (1.270 millimeters) from
the rear surface of the panel. The back of the panel shall be opaque black and
shall not permit stray light leakage. All incandescent lamps and associated
lamp circuitry (except for Type V panels) shall be recessed from the rear
surface of the panel and covered with a minimum of 0.020 inch (0.508
millimeter) film of non-conductive resin. The resin shall not protrude above
the rear surface of the panel. The resin film shall be mechanically and
chemically compatible with the panel and lamp circuit materials. The resin
shall be resilient to permit expansion and contraction of the lamp glass
without cracking the glass and without lamp failure. Conformal coatings of
silicone rubber may be used to act as a buffer between the lamp and more rigid

resins.

3.4.3.2 Lamp quantity. Types III, IV, and V panels shall employ at least two
incandescent lamps and shall be so designed that the failure of any one lamp
does not reduce the luminance of the markings by more than the values specified

in 3.8.5. Unless otherwise specified by the procuring activity:

(a) Type IV panels should be restricted to not more than ten lamps.

(b) If more than ten lamps are required then a Type V panel design
should be used.

(c) Type VI panels may employ one or more electroluminescent lamps.

T T T R T NN R T
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(d) Type VII panels should employ at least two LED lamp assemblies

per electrical circuit configuration with at least two separate

electrical circuit configurations per panel that are connected in

parallel or series/para]le] combinations and that compensate for

the polarity and direct current characteristics of LED’s.
3.4.3.3 Printed circuit board. Circuit boards shall conform to MIL-P-135949,
Type GFP028C2-xxx as a minimum. The preferred circuit is to leave most of the
copper foil intact on the circuit board. The design of the ¢ onductor pattern

shall provide large areas of copper or solder clad copper (for Type V and Type
VII panels with electronic circuitry) separated only by non-conducting gaps

(0.020 inch or 0.508 millimeter minimum) rather than narrow ribbons of copper
conductor. The conductor pattern shall have a minimum clearance 0.050 i

clearance of 0.050 inch
and catcuts except

-"v
de
<

-t
A

shall be 'rree from contamination such as corrosion, sta

i
g A sufficient number of 2-56 screws to h

_.F'Inch to the plastic panel shall be provid

d
rd shall be opaque black and shall not permlt
e edges of the printed circuit board.

e
- (D
€
ade
Py
=
pre
wwdo
wn
-
[ad
<

. In addition,
1 reas of the
ea ge emxsswon

-—

Soenwin
]
1]
X
wn
wn
>
[
—d
o
o
. ®
&)
3
o
<
—be

3.4 Lamp circuit. The lamp circuit shall consist of conductive material
resistivity not greater than pure copper (20°C) with a minimum cross

na1 area of 254 circular m1ls (see 6.12.2 and 6.13). All conductor
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e and number of lamps used in Type IV, V, VI and VII panels shall be marked
the rear surface of the panel or circuit board in such a way as not to
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.4.3.4.1 Incandescent lamp circuit. Unless specified otherwise by the

procuring activity, incandescent lamp circuits shall operate from a 5-volt
power source. All lamps shall be connected in parallel terminating in an

w

electrical connector. When special circumstances require the use of a 28-voit
lamp power source, the first construction option shall be 5-volt lamps
arranged in combination series-parallel circuits and soldered to a separate
circuit board. The series-paraileI l1amp circuit shall be designed to intermix
the lamps of the series circuits throughout the panel to maximize the

maintenance brightness when a lamp string fails. When lamps are connected in
series, consideration should be given to selecting these lamps in tight
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current ranges so that the voltage will divide evenly between all lamps in a
series string If the panel is toc small for this arrangement, a second
option shall be 28-volt based lamps removable from the front of the panel.
However, incandescent lamp circuits with Tl and T1 3/4 front relampable 1ight
assemblies are not recommended due to the proliferation of nonstandard lamp
assemblies, the short lamp life, and the intermittent lighting problems that
can occur due to vibration and adverse environments. Configurations using
28-volt unbased lamps soldered to a circuit board should be avoided due to
short lamp life. Embedding of unbased 28 volt lamps is not acceptable.

3.4.3.4.2 LED lamp circuit. LED Yamps may be electrically connected in
paral]el or in ser1es/para11e1 combinations prov1ded compensatlon is made for
the pmarn.y and direct current characteristics of LED’s (for instance, a LED
lamp may be defined to consist of two LED's in electrical parallel where one
LED is forward biased and one is reversed biased; that is, the cathode of the
first LED connected to the anode of the second LED, and the anode of the first
LED connected to the cathode of the second LED). Each individual LED Tamp
connected in parallel and each string of LED lamps connected in
ser1es/para1le] combination shall have approprlate current 11m1t1ng Panels
with LED lamps connected only in paraIIEI shall be DperdLeu from a 5-volt ac
power source. Panels with LED lamps connected in series/parallel combinations
may be operated from either a 5-volt or a 28-volt ac power source, as
determined by the internal LED circuit configuration. Luminance d1mm1ng by
reducing LED drive current with reduction of applied voltage is preferred over
pulse width modulation techniques that vary with applied voltage. If
transient overvo]tage and/or reverse voltage protection is required, the
'S

protection circuit shall be included in the internal circuit within the panel.

3.4.3.4.3 (Circuit markina of panels. For Type IV panels, if all of the lamps
and lamp circuits are not visible from the back of the panel, a white line
shall be applied to the rear surface of the completed panel indicating the
location of the Tamp circuit. Areas occupied by the Tamps shall be marked in
a similar manner with a crosshatched or solid white area. For Class 1-NVIS

Green A, the white paint shall meet the MIL-L-85762 NVIS radiance reguirements

when illuminated with compatible lighting per MIL-L-85762.

3.4.3.5 Electrical connectors. Type IV panels utilizing one electrical
circuit shall use the MS90335-7 plug assembly and the collar shall extend

0.140 +/- 0.010 inch (3.556 +/- 0.254 millimeters) from the rear surface of

the panel. Type V, VI, and VII panels utilizing one electrical circuit shall
use the MS901335-8 n'lug assembly and the collar shall extend 0.135%5 #/- 0.010

SISTHIVIJ QU LITC LV T 1 @7 SH@i 7 TALTHIW Veadwvw 7/ 7 Vevay

inch (3 429 +/- 0.254 millimeters) from the rear surface of the panel The
MS90335-8 plug assembly, when soldered to the circuit board, shall be capable.
of withstanding a force of 15 pounds (67 Newtons)applied to the collar of the
assembly in a direction perpendicular to the board. The connector shall be
mounted so that the electrical circuitry of the panel is disconnected from the
power source by removal of the panel, center pin recessed, i.e. MS90335 type

connector. The connector mounting provisions shall not prn*rudo beyond the

rear surface of the panel or circuit board.

3.4.3.5.1 Conpectors. Connectors of the MS90335 type as used in
qualification pane]s and production panels as defined in this specification

MeAAA

shall meet all dimensional and other requirements of MS90335.

10
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3.4.3.5.2 Connector location. A white, nonilluminated cross (+)
approximately 0.08 inch (2.032 millimeters) by 0.08 inch (2.032 millimeters)
shall be centered and located on the front surface of the panel approximately
above the electrical connector. The centering and location of the connector
may require deviation when required nomenclature interferes with the

marking. For Class 1-NVIS Green A, the white paint shall meet the NVIS
radiance (NR) requirements of MIL-L-85762 when illuminated with compatible
lighting per MIL-L-85762.

3.4.4 PRated voltage (test purposes). The rated operating voltage for Type VI
panels shall be 115 +/- 2 volts ac rms at 400 +/- 5 hertz. The rated

operating voltage for Type IV, V and VII panels shall be as follows:

Class Types IV, V and VII
1-R, 2-R 5.0 +/- 0.05
1-W, 2-W 5.0 +/- 0.05
1-BW, 2-BW 4.5 +/- 0.05
1-NVIS Green A 5.0 +/- 0.05

The luminance requirements for 28 volt lamps shall be met at 28.0 +/- 0.1
volts. The rated voltage for Type VII panels shall be either 5 volts or 28
volts depending upon the internal LED circuit wiring configuration. Except
for Type VI panels, all lamps shall be operated from direct current (DC) for
test purposes.

3.4.5 Mounting. The panel shall be designed to permit removal without
disturbing components thereof, except for knobs, lampholders and hold-down
fasteners.

3.4.5.1 Grommets. Grommets of the MS3498 type as used for production panels
e A L2 1 2 ALZ2a cmaniLliacddan oabkal)l mnnd all Hdimancianal and Athawm

dS gertineuad 1n Lni1s SpeCiticdiivil Shdil dileel dll UTNIEHS 1UNIAal  aniu vihier

requirements of MS3498.

3.4.5.2 Fasteners. Fasteners shall consist of 6-32 machine screws. A
fastener for each 8 square inches (5161.3 square millimeters) of surface area
shall be provided. No fewer than two screws shall be used. The panel shail
have provisions, such as MS3498 grommets, to prevent it being crushed by the
screws. Spacing symmetry of the fasteners shall be such as to minimize
warpage affecting the operation of the controls.

3.4.5.3 Movement. Movement of the panel shall not expose any lighted area
not normally exposed when the panel is correctly installed. When marks on a
knob or knob skirt and marks on the panel are required, any movement of the

panel shall not change the position of markings so as to exceed the tolerance
required for proper interpretation of the control.

3.5 Circuit continuity - Types IV and V. The panel under test shall be
energized and visually examined to determine that each lamp is illuminated in
accordance with applicable military specification drawings and as specified by
the procuring activity.

3.6 Insulation resistance - Types IV, V, VI and VII. The panel leakage
current measured in accordance with 4.5.4 shall not exceed 50 microamperes.

1
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ed shall be finished so as to comply with the
o

hting functions, and the circuit board in Type V and VII panels, all
faces of each panel shall be opaque and shall be the color specified in
7.2.1 for the background of the front of the panel.

7

q

7.1 Surface coating. Except for the markings, those areas required for
ig

r

.d

3.7.2.1. .he
finished with
panel shall be

f1n1shed with white.

or non """

—
3
(1]

o O M

3.7.2 Backaround rn1nrc T
“ e T e z!:::: !u!lu \—VI! . L

background of the front side of ,,,,, Cla
black. The background of the front side of ea
finished with gray. The markings on each pane
Immediate action str1pes shall be finished wit
with alternating yellow, black, and whi i

1. 1 ~m

T —
[~

mad

M c+

wn g

"]

b

IO =
— —
Q —wn

Y — )
w

)
“»T
Qo
33

] z
:1'-!(") !
D aC =~ D N~

-t )
o v

o Qo
-y <

-3
=
[%2]

S
n:. . .! U t
not be illuminated for Cla I-NVIS Green A
any lampholder and attach 1
of the panel.

T
correspond

—h
3 ©
.

oy}
- m
b
O wm
S

un
-~ D
- Un

]

<

o
o+ =r

Color Color Number

A O
N~

.y nY"0

C U330

y 36231

hite 37875 or 37925
Yellow 33538

25 is permissibie for
ad hy CCN_CTH_EQK T
CU vy TLUTOI1UTIIJ. I
or D

*«ﬁ
=
=
-Q
o

n has red or BEhe} t1nt1ng p1gments in
manufacturer for color chip matching that are incompatible wi

ends and mark1ngs ont
than 0.

n
h
1

e >t W
TO <O .
2]
=
Q.

T e ()
P
Q -3 X
=
r-f
-

1]
[ -%

when th fiéhtinq uniis";re nof enerq1zed. For C]ass'l NVIS Green A the
yellow immediate action stripes are to be replaced with alternating yellow,
b1ack and white stripes where lighting shall only transilluminate the white

12



~ e

De as Tollows

shall

-

system and at the rated voitage (3.4.4) only,

MIL-P-7788F

The luminance of all markings on the panels and
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The minimum luminance of all markings on Type VI panels and associated knobs,
dials, etc., shall be capable of providing the above minimum luminance after

1200 hours of continuous operation at rated voltage in an environment of
70°F and a relative humidity not to exceed B0 percent.

3.8.5.1 Failed lamp - Type IV, V and VI] Qualification Panels {except front
relampable). One of the Type IV, V and/or VII panels shall have rigid

individual electrical posts or connectors (not bare or insulated wires) for
each lamp brought out of the rear surface of the panel. However, the
electrical common for each lamp shall still terminate in the MS90335
connector. An alternate approach is to use a switch block with dip switches

that permit each lamp to be individually switched on/off.

3.8.5.2 Jype V front relampable. When MS24515 or MS3338 based lamps are used
with hardware permitting replacement of the lamps fraom the front face of the
panel, the luminance requirements of 3.8.5 do not apply.

3.9 Color of light. The light transmitted through the panel markings,
legends, and indicia and all elements illuminated by the panel shall meet the
following requirements when the lighting system is operated at the rated
voltage (see 3.4.4) as measured at the panel connector (except that NVIS Green
A shall be at the necessary voltage to produce 0.1 footlambert):

Class Chromaticity Requirements

1-R & 2-R IPL Red, Type 1f of MIL-C-25050

1-W & 2-W IPL White, Type 1g of MIL-C-25050

1-BW & 2-BW Blue-Filtered White, Type l1h of MIL-C-25050

1-NVIS Green A NVIS Green A of MIL-L-85762 at 0.1 footlambert
The light transmitted through the white portion of Class 1-NVIS Green A
immediate action stripes (3.7.2) shall also meet the above chromaticity
requirements but the yellow portion shall not be illuminated.
3.10 NVIS radiance (Class 1-NVIS Green A). The light transmitted through the
panel markings, legends, and indicia and all elements illuminated by the panel
shall meet the NVIS radiance requirements of MIL-L-85762 for NVIS Green A when
L PPN cenn 2 A A\l ar manetiwva A

the lighting system is operated at the rated voltage (see 3.4.4) as measured
at the panel connector and when scaled for 0.1 footlambert. NVIS radiance
shall be measured in accordance with 4.5.8.

3.11 Light leakage (Class 1-NVIS Green A). Each panel under test shall be
examined front, back, and sides in a dark environment in accordance with
MIL-L-85762 for light leaks. The image intensifier device shall meet the
performance characteristics of 6.5.1.4.

3.12 Gloss. The gloss of the background of the panel shall not exceed 5
units when measured in accordance with 4.5.10.

3.13 Environmental tests. The panels shall maintain the requirements for
contrast (3.8.2), luminance (3.8.3), color (3.9), light leakage (3.11), NVIS

radiance (3.10), and gloss (3.12) before and after exposure to the

environmental tests. These environmental tests are performed without power
supplied to the panel.

14
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3.13.1 Accelerated weathering. The panels shall be subjected to the
accelerated weathering test (4.5.11) for 150 hours in accordance with an
accelerated weathering chamber as described in ASTM G26, Type BH, Test Method 1.
3.13.2 Aititude. The paneis shall be subjected to the altitude test of 4.5.12
when tested in accordance with Method 105 of MIL-STD-202 for 30 minutes at an
altitude of 100,000 feet (30,400 meters) which corresponds to 0.32 inch (8.128
mm) of mercury (Hg).

3.13.3 Salt Foq. The panels shall be subjected to the salt fog test of 4.5.13
when tested in accordance with Method 101 of MIL-STD-202 for 26 hours.

3.13.4 Hum1g1tx The panels shall be subjected to the Humidity Test of 4.5.14
far ten Cyc]es s'n accsrdapce \v.'l]fh Drnrodurn YI‘! ;anrl F‘IHHY‘D §n7 3 2 nf MBt..Od 507
of MIL-STD-810

3.13.5 Temperatyre. The panel shall be capable of withstanding five cyc]es of

temperature shock where each cycle consists of a one hour soak time at 65 C
(-85% F), a maximum 3 minute transition between -65% C (-85° F) and +85°C
(+185 F), and a one hour soak time at +85° C (+185° F) when performed

neo wit 4 § 1§
- 1w T e wd e Awloe

3.13.6 Radiated emissions (Type VII). Type VII panels that use pulse width
modulation techniques for luminance dimming shall meet the applicable radiated
emissions requirements of REO1 and REQ2 of MIL-STD-461 when tested in accordance

with 4.5.19.

3.13.7 Random vibration (Type VII). Type VII panels that use pulse width

méa;i;tion techniqu;; ;;r 1um1nance d1mm1ng shall meet the random vibration
requirements of 4.5.20. There shall be no visually perceptible change or
degradation in luminance, color, or NVIS radiance.

3.13.8 Sinusoidal vibration {(Type VII}. Type VII panels that use pulise width
modulation techniques for luminance dimming shall meet the sinusoidal vibration
requirements of 4.5.21 There shall be no visually perceptible change or

it wS W Veweiaso el TP

degradatlon in luminance, color, or NVIS radiance.

3.14 Solvents and Fluids. The surface finish of the panel shall not exhibit
degradatlon when subJected to the solvents and fluids test of 4.5.16 both before
and after exposure to the environmental tests. Felt pads meeting the
requirements of C-F-206 are to be saturated with the following: Lacquer Thinner

meeting the requirements of T7-T-266; Engine 0il of Grade 1010 meeting the

r;aﬁirements of MIL-L- 5681 Greas;véleaning Compound mééivﬂé the requ1rements of
P-C-444; and Hydraulic F]uid meeting the requirements of MIL-H-83282. Upon test
completion, the panels should be cleaned with lacquer thinner and mild soap and
water.

3.15 Surface endurance. The panel shall be capable of withstanding the surface
endurance test of 4.5.17 both before and after exposure to the environmental

tests. o

3.16 Keyboard and keypad assemblies. Integral panel keyboard and keypad
assemb]ies with both 111uminated pane] and button marklngs, with illuminated

........... A P = o e A

neyucira or xeypaa DU‘CUJHS omy, and 1ﬂLEg?‘dl p|acar0 assembiies with

15
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non-illuminated keyboard buttons shall meet the requirements for background
colors (3.7.2 and subparagraphs), legends and markings (3.8 and subparagraphs),
contrast (3.8.2), luminance (3.8.3), luminance maintenance (3.8.5), color
coordinates (3.9), and when applicable, NVIS radiance (3.10) and light leakage
(3.11). These requirements are not applicable for conventional push button
switches meeting the requirements of MIL-S-22885 or MIL-S-38039. The design,
construction, and dimensional requirements of the source control drawings may

take precedence over 3.3, 3.4, and subparagraphs.

3.17 ldentification of product The panels shall be marked for identification
in accordance with MIL-STD-130. The minimum identification data shall be as
follows but need not be in the same order or all located in one area of the

panei:
(a) Contractor and Government Entities (CAGE)
(b) NSN 6220***
(c) Panel manufacturer’s name and process designation

(d) Panel manufacturer’s CAGE code; the panel manufacturer’s
or design activity part number (as applicable); and the
design activity CAGE code and part number (as applicable).

(e) Month and year manufactured

The identification data shall be marked on the back of each panel in such a
manner as not to interfere with lighting or mounting.

3.18 Interchangeability. All parts having the same panel manufacturer’s part
number shall be functionally and dimensionally interchangeable. The drawing
number requirements of DOD-D-1000 shall govern changes in the manufacturer’s

.')ar't number. All T_‘y’;'}% V and Typn V1l p:nn'l circuit boards of the same

manufacturer’s part number shall be physically and d1mens1ona11y
interchangeable without requiring any light balancing or toning of the plastic
panel or circuit board within the limitations imposed by the intensity
tolerances of the MS lamps, electroluminescent lamps, and LED lamps used.

3.18.1 NVIS Radiance (Class 1-NVIS Green A). The NVIS radiance requirements of
3.10 shall continue to be met whenever the interchangeability requirements of
3.18 are invoked.

3.19 Performance. The panels shall perform satisfactorily when subjected to
the test requirements specified in Section §.

4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for inspection. Unless otherwise specified in the contract

or purchase order, the supplier is responsible for the performance of, and the
compliance with, all inspection requirements as specified herein. Except as
otherwise :nprified the supplier may utilize his own facilities or any

commercial laboratory acceptable to the Government. The Government reserves

16
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the right to perform any of the inspections set forth in the specification
whawva ennh dnenartinne avra Adasamad narcraccawvuy $+n acenva that eriinnlioe and
wWIIT ) © S U lll).lc\rb 1Iviio QIS WUETHIGCW HITwCooal vV GoouiIl © wil@ & OH.I'JI neJs QDI
services conform to prescribed requirements.

4.1.1 Responsibility for compliance All items 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 quality program. The
absence of any inspection requirements in the specification shall not relieve
the contractor of the responsibility of assuring all products or sunnlleq to

the Government for acceptance comp]y with all requvrements of the contract.
Quality Conformance Sample testing does not authorize submission of known
defective material, either indicated or actual, nor does it commit the
Government to acceptance of defective material.

4.1.2 Test equipment and test facilities. The contractor shall ensure that

test and inspection facilities of sufficient accuracy, quality, and quantity
are established and maintained to permit performance of required inspections.

A 1 1 Thnetd miman~nn Airemna Tha cmiaman dasiam mmd Lomin AamcmAdirad i~ 11 mmmisarmnd Aand o~
4.1.9 TeS>L proceuured e pgroLteuurces usea 701 CONUULLINY atil Teyuircu wesis
shall be prepared by the contractor and submitted to the acquiring activity or
authorized agent for review and approval. The right is reserved by the

Government to modify the test or require any additional tests deemed necessary
to determine comp]iance with the requirements of this specification or the
contract. Specification MIL-T-18303 shail be used as a guide for preparati

on
At nwmaradinane LA annwmaund &nn‘- 1nmne awma auvailahla £um -\An\Gn
1

of test profedures. wneh approved Test pro
contracts. such nraocedures will be provided

éﬁﬁébié&'by the acaﬁ;;;hé'act1v1ty However, the r1ght is reserved by the
acquiring activity to require modification of such procedures, including

additional tests, when deemed necessary.

urco arc ﬂ'ﬂllﬂu!c IIUIII PlC'l
nd may be used when their use

(a) Qualification tests. Qualification tests are the Group I

tests of Table I as performed on sampie paneis made in accordance with Figure 1
nf thic enarifiratinn and cithmité Aralifiratinn nf n€artiiman’ e
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process.

(b) Acceptance tests. Acceptance tests are the Group II tests of
Tablie I as perrormed on 1nd1v1dual production products or l1ots which have been

submitted unaer contract to determine conformance of the products or lots with
requirements set forth in the specification prior to acceptance.

(c) Quality conformance inspection The Quality conformance

inspection shall consist of the Group IIl tests of Table I to determine
conformance with the environmental and performance requirements set forth in

this specification. Tests are performed on a few samples based upon production
auantities or time neriond. Qamn'lpe subjected to Group IIT teste shall not be

issued because they are tested to destruction.

Qualification testing. A sample for qualification testing shall consist
dentical panels conforming to Figure 1 and shall be made using a given
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TABLE 1: QUALIFICATION, CONFORMANCE, AND SAMPLE TESTING

| | ] ] GROUP 1 | GROUP Il | GROUP LI
i ] | | QUAL | QUALITY |  SAMPLE
| INSPECT 1ONS |REQUIREMENT | TEST | TESTS JCONFORMANCE |  TESTS
] |PARAGRAPH | PARAGRAPH | | TESTS | PER &.5.1
g . | | | | |
JEXAMINATION | VISUAL DEFECT | 3.8.1 i i X i X i X
| OF | FINISH COLOR | 3.7 ] 4.5.1 | X | X ] X
| PRODUCT | DIMENSIONAL | 3.5.2.5 | | X | X | X
| |MEAS./CONTROLS | 3.8.2 | | X | X | X
| | } | I | |
| circulT | i | i i i
) COMTINUITY | i 3.5 | 4.5.3 | X | X | X
| ] | ] | | |
| INSULATION |} ] | ] | |
|RESISTANCE | | 3.6 | 4.5.4 | X | x | X
] | | ! | ! !
|PHOTOMETRIC |CONTRAST | 3.8.2 | 4.5.5 | X | X ] X
|BASEL INE |BRIGHTNESS | 3.8.3 |  4.5.6 | X | X ] X
| TESTS |COLOR OF LIGHT | 3.9 | 4.5.7 | X l X | X
| INVIS RADIANCE | 3.10 | 4.5.8 | X | X | X
] |LIGHT LEAKAGE | 3.11 | 4.5.9 | X | X | X
| |GLoss | 3.12 | 4.5.10 | X ] X ) X
i | | | ! | |
| |ACCEL. WEATHER | 3.13.1 | 4.5.%% | X | | X
| |ALTITUDE | 3.13.2 | «.5.12 | X | ] X
|ENVIRON- |SALT FOG | 3.13.3 | 6513 | X | ] X
|MENTALS |HUMIDITY | 3.13.6 ] 4.5.146 | X i i X
| | TEMPERATURE ] 3.13.5 | 4.5.15 | X | ] X
| |EMI EMISSIONS |  3.13.6 | 4.5.19 | X | | X
| |RANDOM VIBRATION| 3.13.7 | 4.5.20 | X | | X
| |SINE VIBRATION | 3.13.8 | 4.5.21 ] X | | X
i i i i | | |
| | CONTRAST | 3.8.2 |  4.5.5 | X | | X
|POST |BRIGHTNESS | 3.8.3 | 4.5.6 | X | ) X
JENVIRON- JCOLOR OF LIGHT | 3.9 | 4.5.7 i X i | X
|MENTAL |NVIS RADIANCE | 3.10 | 4.5.8 | X ] | X
| TESTS |LIGHT LEAKAGE | Iin | 4.5.9 | X | | X
| |GLoss | 3.12 | 4.5.10 X | | X
] ] | | | | !
|FAILED LAMP | | 3.8.5 | 4.5.6.1 | X ] |
| | | | | | |
| SURFACE | | | | ! |
| ENDURANCE | i 3.15 | 4.5.17 | X | | X
| | | | | | |
| SOLVENTS [LACQUER THINNER | | ] X ] | X
| AND |ENGINE OIL | ] ) X | | X
|FLUIDS |HYDRAULIC FLUID | 3.4 )} 4.5.16 | X | ] X
| |GREASE CLEANER | ) | X | i X
] | ! | ] | |
|TYPE v, VI | | 3.4.3.3 | | | |
|PC BOARD | | 3.4.3.4 ] 4.5.18 | X | | X
|DESIGN | ] 3.4.3.5 | i | |
| i | i i i i
| nvIS | | | | | |
|Interchange | | 3.18.1 | 4.5.8 | X | { X
| ability | j | $.5.9 | | |

] ] | | | |
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configured on the back to meet 3.8.5.1. Multiple processes may require a
reduced number of samples when authorized by the qualifying activity.

NOTE: The term "process", as used in this context, is
defined as the total manufacturing plan, including
materials and techniques by which panels are fabricated.

Y.L e kel PVSYY LUIINITL LU WUUQR J I TLR L IUIle Tl TN § we W ¥ite e sTeEers

assembly as used with qualification test panels shall also be furnished with
the qualification panels. These samples shall be inspected for dimensional,
finish, and performance requirements of MS90335. However, if the MS90335 plug
assemblies have been previously qualified, a Certification of Qualification may
be submitted in 1ieu of sampies. Manufacturers of MS590335 connectors may
obtain qualification by the same procedure outlined herein for panels, except
that the samples of each connector shall be submitted and requirements are

controlled by MS90335.

4.2.1.2 Lamp certification. A certificate of conformance or a test report
shall be furnished with the quaiification test panels to show compiiance with
MIL-L-6363 and the appropriate lamp MS drawings. For LED lamps, the
specification drawings and the certification of any reliability testing shall
be provided for the types of LED lamps used.

4.2.1.1 MS90335 connector gualification. Ten samples of the MS90335 plug

4.2.1.3 Qualification samples. Samples, along with evidence in the form of a
test report showing that the process being submitted has met the requirements
of the specification, shall be forwarded to the testing laboratory designated

in the letter of authorization from the activity responsible for qualification
(see 6.3), and the panels shall be plainly identified by securely attached,

STe W LA L A= LA =} LS : ? 200

durable tags with the following information.

PANEL, INFORMATION, INTEGRALLY ILLUMINATED, Type and Class,
Manufacturer’s process identification, Submitted by (name of

PRy o + . \ fA~d 3 3 3 3
manufacturer) (date) for qualification tests in accordance

with MIL-P-7788F under authorization (reference letter
authorizing tests). NOTE: These panels may be tested to
destruction and are not returnable.

Qualification approvai shail extend for a two year period, except that
requalification may be required at any time the vendor undergoes a name change,
moves his manufacturing plant to a new address, undergoes a material or process
change, or undergoes management changes at the manufacturing plant. The vendor
will be allowed four months from the date of his move to submit qualification
panels made at the new location. +

4.2.1.4 Jests. The qualification tests shall consist of all of the tests of
this specification, as described under 4.5, except Arrangement of Controls
4.5.2, and shall be performed in the order shown in Table II.

4.3 Test conditions.

4.3.1 Atmospheric conditions. Unless otherwise specified in the individual

equipment specification, all inspections herein shall be performed at

atmospheric pressure of 28 to 32 inches (711.2 to 812.8 millimeters) mercury

(Hg) at a temperature of 21° +/- 3°C (69.8 +/- 5.4 %F), and a relative
humidity of 80% or less.

19
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TABLE II. Test Sequence

Test Sample # --> 1121 314|516
(1) Examination of Product {4.5.1) X | X | X | X | XX
(2) Circuit Continuity (4.5.3) X X px ) xpxpX
(3) Insulation Resistance (4.5.4) x P x pxpxtx
(4) Contrast (4.5.5) x| x| x| x| x| x
(5) Luminance (4.5.6) x| x| x| x| x| x
(6) Luminance Maintenance (4.5.6.1) X
{(7) Color of Light {4.5.7) X | X | X X XX
(8) Class 1-NVIS Radiance (4.5.8) X x| x ! x}x}lx
(9) Class 1-NVIS Leakage (4.5.9) x| x| x| x| x| x
(10) Gloss (4.5.10) X | x| x| x| x| X
(11) Accelerated Weathering (4.5.11) X | X [ x| X
{12) Altitude (4.5.12) X | X
(13) Salt Fog (4.5.13) X
(14) Humidity (4.5.14) x | x X
(15) Temperature (4.5.15) X X
(16) Type VII Radiated Emissions (4.5.19) X X
(17) Type VII Random Vibrations (4.5.20) X X
(18) Type VII Sinusoidal Vibration (4.5.21} x X
(19) Contrast (4.5.5) X | x| x| x
(20) Luminance (4.5.6) x| x| x| x
(21) Color of Light (4.5.7) x | x| x| x
(22) NVIS Radiance (4.5.8) X | x| x| X
(23) NVIS Radiance Leakage (4.5.9) X i x i x1ix
(24) Interchangeability (4.5.22) x | x| x| x| x|ix
(24) Gloss (4.5.10) X | x| x| x
(25) Insulation Resistance (4.5.4) X | x| x| x
(26) Lacquer Thinner (4.5.16) X
(27) Engine Qi1 (4.5.186) X
(28) Hydraulic Fluid (4.5.16) X
(29) Grease Cleaner (4.5.16) X
(30) Surface Endurance (4.5.17) x| x| x| x

~N
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! 4.3.2 Lighting conditions. Luminance, chromaticity and NVIS radiance

j measurements chall be made in a dark room where the ambient spectral radiant
z energy over the spectral range of 380 to 930 nanometers is either not

measurable (equivalent to system noise) or no greater than 0.1% of the value of
spectral radiant energy from the test sample being measured.

4.4 Quality conformance inspection. Quality conformance inspection shall
consist of the Group Il tests as specified in Table I. Unless otherwise
specified by the procuring activity, the contractor shall furnlsh samples and
shall be responsible for performing the Group Il tests under the cognizance of
the Government Quality Control Representative. The contractor shall prepare
and have available for review quantitat1ve test results for the authorized
Government Quality Control epréSéﬂcan1ve. Acceptance or approval of material
during the course of manufacture shall in no case be censtrued as a guarantee
of the acceptance of the finished product. Group IIl tests of Table I shall be
invoked whenever required by the procuring activity as advised by the

qualifying activity.

4.4.1 Acceptance tests. Each Integraiiy ITiuminated Information Panel
submitted for acceptance shall be subjected to the Group II tests. These test
need not be performed necessarily in the order listed. These tests hall

ces
determine compliance with the requurements of design, construction, workmanship
and operational accuracy. Whenever the panel fails any Group II or III tests
of Table I, the production lot shall be rejected. As a minimum, each panel
shall have passed the Group II tests of Table 1.
4.4.1.1 Inspection lot. An inspection lot shall consist of all panels of the
same type produced under essent1a11y the same manufacturing conditions and
submitted for inspection at the same time. The unit of product as defined in
MIL-STD-105 shall be one panel.

using tightened inspection. Where the original acceptance number was zero, a
sampie size represented by the next higher sample size code letter snall be

chosen. Before resubmitting, full particulars concerning the cause of previous
rejection and the action taken to correct the defects found in the inspection
lTot shall be furnished by the contractor to the cognizant contracting

office.

4.4.2 Production Lot Sampiing Tests (Ciass 1-NVIS Green Aj. All panei
assemblies submitted for inspection as a production lot shall be manufactured
using identical components, raw materials, and processes. Initially and at six
month intervals, the procuring activity may (at the request of the qualifying
activity) require the submission of one NVIS productlon panel for all Group III
tests specified in Table I. This NVIS production panel is required to have
passed the Group II inspection tests of Table I prior to SquISS10n. The
sample unit shall be selected at random under_ the supervision of the cognizant
government inspector and submitted to the gqualifying activity. As a minimum,
the qualifying activity shall perform the NVIS radiance test of 4.5.8 both

before and after the environmental tests. Based upon the historical trend of
these tests, the periodic basis may be increased or decreased as required.

21
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4.4.3 Defective Information Panels. When a defective panel is detected, no
items from those still on hand or later produced shall be accepted until the
extent and cause of failure have been determined and appropriately corrected.
4.4.4 OQther tests. The panels may be subjected to any other tests specified
herein which the procuring activity considers necessary to determine
conformance to this spec1f1cat1on The process emp]oyed sha]l have passed the
quaiification tesis. Three copies of the drawings sShowing layout, components
to be illuminated by the panel, dimensions, details of marking, and types of
knob used on controls shall have been submitted to, and approved by, the
procuring activity. The illumination test facility to be employed for
illumination tests shall have been approved by the activity responsible for
qualification (6.5).

4.5 Test Methods:

4.5.1 Examination of product. Each panel submitted for acceptance shall be
examined to determine conformance with applicable drawings and with each of the
requirements of Section 3 (and subparagraphs) that can be inspected in this

manner. Workmanship shall be examined thoroughly to insure compliance with the

appropriate requirements with respect to materials [including 3.3, 3.4.1, 3.4.3

land thp:ragraphs)}’ mark}nﬂs IQ Q\ nnf] 1nn fl1mnnc1nnt rnnnnri’nrc f1nr1a|d1ng

3.4.3.5 (and subparagraphs)], f1n1sh (3.7 and subparagraphs), display and
assembly using appropriate measuring tools.

4.5.1.1 Color Qf finishes. Finishes shall meet 3.7.2.1 when tested in

nTYAN

accordance with ASTHM D17¢2S.

4.5.2 Arrangement of controls. The panel shall be examined to determine that
the controls and their arrangements are in accordance with the applicable
drawings or as specified by the procuring activity.

4.5.3 Circuit continuity (Types IV and V). The panel shall meet the
requirements of the appropriate MS drawing as required by 3.4.3 and 3.5.

4.5.4 Insulation resistance (Types IV, V, VI and VII). The panel shall meet
the requirements of 3.6. The panel shall be fastened to a conductive metal
backplate having minimum dimensions equal to those of the panel. The backplate
shall have clearance holes for all electrical connectors. A potentlal of 500
volts AC, 60 Hz, shall be applied between the backplate and ail pins on the

rnnnnrfnr- for 60 seconds A notential of 500 volts DC shall then be ann]xpd

iy WW ST wwiiT e i) Veoriiv s v S AN viEEE e

between the backplate and each of the pins on the connector. The 1eakage
current shall not exceed the requirements of 3.6.

4.5.5 antrast The measurwng apparatus shall cons1st of a suitable
pnonomener and llgnL source (rlgU’r‘é J} meeting the characteristics of 6.5.1.1.
The front of the panel shall be perpendicular to the optical axis of the
photometer. The panel shall not be energized. Il1lumination of the panel shall
be provided by a uniform diffuse artificial illumination adjusted for
approximately 50 footcandles. The luminance of the markings and of the
background adjacent to these indicia shall be measured. The contrast shall be

calculated according to and shall meet the requirements of 3.8.2.

4.5.6 Luminance test method. The panel shall be tested for compliance with
3.8.3 and 3.8.5 with a photometer that meets the characteristics of 6.5.1.1.

22
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The front surface of the panel shall be perpendicular to the line of sight of
the photometer. The lamps shall be aged, tested, installed and operated as
specified in 3.4.3 and on the applicable MS drawing. Tests shall be conducted
in a dark room meeting the requirements of 4.3 and 6.5.1.7. The luminance of
markings, legends, and indicia on the panel and markings on illuminated knobs
which are required for proper interpretation of the knob function shall be
measured to determine compliance with 3.8.3 and 3.8.5. Minimum and maximum

luminance values shall be measured. Maximum and minimum luminance shall first

be determined visually by reducing the panel voltage from rated conditions
until the dimmest markings visually disappear. Continue to reduce the voltage
until the brightest markings visually disappear. Return the panel to the rated
test voltage of 3.4.4 and photometrically measure the luminance of the
brightest and dimmest markings, as determined by the above visual inspection,
using the measurement points of Figure 4 as a guide. The measured spot sizes
shall be no less than 50% and no greater than 80% of the character stroke
width. The luminance values to be reported shall be an average of three
measuremaents for each character, except that any single measurement more than
20 percent above or below the 3.8.3 or 3.8.5 requirements shall constitute

failure.

4.5.6.1 Failed lamp - Type IV, V, and VII Qualification panels (except front
relampable). The lamps shall be de-energized in random sequence, one at a
time, on the test panel that has been configured according to 3.8.5.1. While a
lamp is de-energized, the luminance of markings deperding partially on the
de-energized lamps for illumination shall be measured and shall meet the
requirements of 3.8.5.

4.5.6.2 Luminance measurements (all types). Comparison of photometric
Tuminance measurements by approved illumination test facilities should take

into account tolerances inherent in the 1ight measurement technique prescribed
herein. For example, where the panel manufacturer certifies the illumination

as being within the 1imits shown under Column "M" below,.then the procuring

activity shall accept the panels, provided his approved illumination test
facility measures the luminance as being within the limits shown under column
"P". In any event, the total spread in the luminance data shall not exceed the
tolerances specified in 3.8.3.
Color of Light "M *p
(Classes) Foottlamberts Footlamberts

IR and 2R 0.5 to 1.5 0.47 to 1.58

1BW and 2BW 0.5 to 1.5 0.47 to 1.58

IW and 2W 1.0 to 3.0 0.95 to 3.20

1-NVIS Green A 0.5 to 1.5 0.47 to 1.58

4.5.7 Color of light. The panel shall meet the color of light requirements of
3.9 while satisfying the legend color requirements of 3.8.1. The color of the
light (except Class 1R and 2R) emitted by the panels may be measured by either
four filter colorimetry or by a spectroradiometric method depending upon the
type, class, or means used to generate the color of light. The locations
selected for test shall be determined by visual examination of the panel in a
darkened environment and selecting those areas that appear to differ from the
average color of the panel.

4.5.7.1 Four filter colgorimetry. The photometer shall be certified as meeting
the requirement of 6.5.1.1(i) and shall be calibrated using similar spectral

~N
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distributions as the ciass of panels being measured. Four fiiter coiorimetry
is a better {though not the best) method for Types IV, V, VI, and VII ail

classes (except Class 1R and 2R). The photometer used for this test shall be
certified to accuracies within +/- 0.005 in x and y. The accurac1es for this

point on the panel to generate the appropr1ate correction factors specific for
that panel. This enhancement is requ1red whenever ltght emitted by LEDs,

eiectroiuminescent Tamps and/or incandescent iamps have their spectrai
distribution changed due to paint-filter thicknesses and differing phosphor
mixes to raise their apparent color temperature. The greater the change in
color coordinates the greater the changes in correction factors to achieve
correlation with the spectroradiometer.

4.5.7.2 Spectroradiometer. The spectroradiometer is the preferred method for
measuring color for all types and classes of panels. This method should also
be used to calibrate the correction factors for four filter colorimetry. This
method shall be invoked when disputes arise from measurement correlation
differences between vendor and the procuring activity. The accuracy of the
spectrorad1ometer should be equal to or better than +/- 0.005 in x and y for
all colors to be tested. After calibration, the spectroradiometer calibration
should be validated with either the MEL chromaticity reference filters [see
6.5.1.6.1(d)] or optical filters producing spectral distributions similar to

the product under test. The spectra1 transmittances of the MEL chromaticity
reference filters or the similar opticai filters should be individually
measured with a spectrophotometer or spectroradwometer in a manner simiiar to

4L & A L T I B 1 L SV P T BN dhn ccmmnmdiaml Fnmmamittamann 1A hna
tndiL gescrioveag 1 O.D.L.l. IUBdlly, Lng specirdil lellbllllbtdll\.t:b )IIUUIU 81
measured with a spectrophotometer since an improper use of the
spectroradiometer can obscure any measurement problems.

4.5.7.3 Color of light (Class ]JR and 2R). The panel shall meet the color of
Tight requirements of 3.9 whiie satisfying the 1egena color requirements of

2 o 1 Tha ~nalnr Af 1iaht chac:ld ha rvmad with A ennnfv- acrds atao An
J2.0.1. e cvouiur (O3 ] ||'J||L 2MUuU 14 UC Ill!:d)u’ TU wWiulitr a )PC lUl OU'UHICLCI . tallkl
alternative test method may be determined for each of several markings on the
panels as follows: The photometer shall be focused on the marking. “A reading
(Ry) shall be taken. One National Bureau of Standards Type No. 3215 Filter
shall then be placed in the opt1ca] path between the pane] and the photometer.
A second reading (Kz) snall then be taken. The ratio of RZ to Rl shall be
greater than or equal to the value of the IPL Red Limit as determined from the
calibration curve of the photometer (see 4.3.3). The IPL Red Limit may also be
determined by the method descrvbed in MIL-L-25467.

4.5.7.4 Me asurement d1sputes When disputes arise from color measurement
correiation differences between vendor and the procuring activity, rejection
shall be based upon measurements of the next higher order of accuracy where
spectroradiometer (6.5.1.2) measurements take precedence over the four filter
photometer/color1meter method (4.5.7.1).

4.5.7.5 I1lumination certification. The illumination test facility shall be
certified by the qualiifying activity as compiying with the requirements
specified herein.

~No
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4.5.8 NVIS radiance (Class 1~NV15 Green A). The panels shall meet the NVIS
radiance requirements of 3.10 when tested by a speciroradiometer meeting the
requirements of Appendix B of MIL-L-85762. A NVIS spotmeter meeting the
requirements of 6.5.1.3 and 6.5.1.3.1 may also be used. The measured data
points shall include the 3 "brighter” areas or characters as identified by a
NVIS device meeting the requirements of 6.5.1.4. The areas of maximum NVIS

VIS device by increasing the

radiance shall be determined visually with the N
panel voltage from zero to rated condition until
appear. These markings may have the greatest NV

A3 ammna wvaluae

radidnce vaiues.

I

the first markings visually
TC

Vio

4.5.8.1 NVIS radiance measurement . Comparison of NVIS radiance measurements
by approved illumination test facilities should take into account tolerances
inherent in the light measurement technique described in 6.5.2.1. However, the

measurement process shall be proven capable of performing NVIS measurements per

MIL-L-85762 and the upper limit shall not exceed the limit stated in
MIL-1-85762 when stated in terms of 2 significant digits.

4.5.8.2 NVIS radiance certification. The NVIS radiance test facility has been
certified by the qualifying activity as complying with the requirements
specified herein.

4.5.8.3 NVIS radiance measurement disputes. When disputes arise from

measurement correlation differences between vendor and the procuring activity,
reiection must be based upon measurements of the next hlgher order of accuracy

where the spectroradiometer (6.5.1.2) takes precedence over the NVIS spotmeter
(6.5.1.3).

4.5.9 Light leakage. FEach NVIS panel under test shall be examined in the dark
environment in accordance with 3.11 and MIL-L-85762 for 1ight 1eaks. When

observed through a NVIS device meeting the requirements of 6.5.1.4, light leaks
may be manifested by a relatively "brighter" than average illuminated character
or area. For panels with higher iuminance areas (such as areas for knobs),

------ -‘\- eahaitld bha nmawmavienad o +umdan) Lonk 2:; nla~ns
I”bpﬂbtl nn Snouia oe perivrnicu WILH d Lyplhdl RilVU 1 pldadle.

4.5.10 Gloss. The panel shall meet the Gloss requirements of 3.12 when
measured in accordance with the ASTM D523 (60°).

visually compared to a s1m1]ar unexnosed panel.
indicia has occurred, contrast measurements shall be made to determine that the
panel meets the specification contrast requirements. Causes for rejection can
include, but are not Timited to, failure to meet minimum contrast requirements,

nirnmnn’e aw hldctawmina
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4.5.12 Altitude. The plate shall be tested in accordance with Method 105 of
MIL-STD-202 for 30 minutes at an altitude of 100,000 feet (30,400 meters) which
corresponds to 0.32 inch (8.128 mm) of mercury (Hg).

A C 17 Caléd Lam $and Thon vamallal abhall bLa meadbad do mmammavadanman soddbh MAdbhAd
*.J.19 2att TUY LeStH 19E pajici\>) >Shall ve C: U 11 actiurudriiie witin NEtHUU
101 of MIL-STD-202 for 26 hours.
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4.5.14 Humidity. The panels shall be subjected to ten cycles in accordance
with Procedure 111 and Figure 507.3-3 of Method 507 of MIL-STD-810.

4.5, 15 Temperature. The panel shall be placed in the the chamber maintained
at -65°C (-85%F) for one hour. It shall then be removed from the cold

chamber and placed as rapidly as is pract1cab1e (within 3 minutes) in an oven
whose temperature is maintained at +85° ¢ (+185 F) for one hour. This
procedure shall be repeated four additional times. The panel shall then be
cooled naturally and examined. There shall be no evidence of crazing, surface
coating deterioration, or discoloration of the marking which reduces the
contrast below 9 or 2.5 for black or gray panels, respectively.

4.5.15.1 Operation of lamps. Lamps within the panels subJected to temperature
tests shall not be operated in ambient temperatures above 71° C.

4.5.16 Solvents and fluids. A felt pad .25 inch (6.35 mm) thick and of 1/2
the area of the panel (Figure 1), shall be saturated with the fluid as required
under 3.14. The felt pad shall then be placed on the front face of the panel
and held down by a uniformly distributed force of 1.5 pounds (6.7 Newtons) for
one minute. At the termination of this time, the felt pad shall be removed
froim the panel and a clean, lint free, dry cloth shall be used to wipe the face
of the panel dry. The panel shall then be examined for evidence of surface
coating softening, tackiness, or of the transfer of pigment from the opagque
coat1ng to the white mark1ngs, or vice versa. Evidence of one or more of these
conditions shall be cause for rejection. The gloss of the panel shall not be
increased above the maximum value allowed by this specification. The fluids
described in paragraph 3.14 shall be used. Upon completion of testing, the
rrniawv thinn r nd mild cnan and watoar nrinr tn

ale chantld ha ~Al1a nd it4h 1A n -
pcll!:l) SnouidG oe Cieanead wWitln ln\.qUCI LIirimnc ais e iy ovap aniu waircr pi aue {98

further photometric or radiometric tests.

4.5.17 Surface endurance. The apparatus shall consist of a device which must
apply a vertical load of 9.8 Newtons which is achieved by a 1000 gram mass
appiied to the point of a needie heid at an angie of 45 degrees to the
horizontal (see Figure 2). The apparatus shall hold the panel in a horizontal
position and shall allow the panel to pass horizontally under the needle in a
rapid manner. The line scratched on the panel shall lie in the vertical plane
containing the axis of the needle. The direction of movement of the panel
relative to the needle shall be in the direction of the point. Ffigure 2 shows
the general form of the equipment. The steel needle shall have a right conical
point having a vertex angle of 13 to 27 degrees and a spherical tip with a
radius of 0.002 to 0.003 inch (0.051 to 0.076 mm). A needle may be used for
only one pass unless it is carefully checked to insure that its dimensions are
within the 1imits indicated in Figure 2. See 6.6 for needle sources. The test
shall consist of one pass of the needle along the maximum possible unobstructed
distance on the front face of the panel. This pass shall include a minimum of
one marking character. Except for the point of needle penetration at the
beginning and end of the pass, the needle shall not break the surface so as to
cause 1ight leakage from the panel or destroy the legibility of the characters.

4.5.18 PC board design. The PC board shall meet the requirements of paragraphs
3.4.3, 3.4.3.3, 3.4.3.4, and 3.4.3.5.
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4.5.19 Radiated emissions (Type VII). Type VII panels that use pulse width
modulation techniques for luminance dimming shall meet the requirements of
3.13.6 when tested per MIL-STD-462.
4.5.20 Random vibration (Type . Type VII panels that use pulse width
modulation technvques for luminance dimming shall meet the requirements of A
3.13.7 when tested in accordance with Method 214, Test Condition I, Letter A of
MiL-STD-202 for 1.5 hours operating in each v1urat10ﬁ axis.

4.5.21 Sinusoidal vibration (Tvpe VII). Tvne VII nanp]: that use pulse width

Ve woina isive e rgr= Yas peIIT I LIIGL LT

modu]ation techniques for luminance d1mm1ng shall meet the sinusoidal vibration
requirements of 3.13.8 when tested in accordance with Method 201 of MIL-STD-202
in an operating condition in each vibration axis.

4.5.22 Interchangeability. Panels shall meet the requirements of 3.18.
4,5.22.1 NVIS radiance interchangeability. Class 1-NVIS Green A panels shall
meet the requirements of 3.18.1 when tested in accordance with 4.5.8
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5.1 Preservation and packaging.

5.1.1 level A. The panels shall be preserved in accordance with MIL-P-116,
Method III, nu pacxeu in accordance with MIL-STD-2073-1. Unit quantities
shall be as specified by the procuring activity.

5.1.2 Level C. The panels shall be preserved and packed in accordance with
the manufacturer’s commercial practice.

5.2 Packing and marking.

5 2.1 Packina. Park1nu shall be in ordance with Levels A

B, or C or

5.2.2 Marking. Interior and exterior containers shall be marked in accordance
with MIL-STD-129.

6. NOTES

6.1 Intended use. The panels covered by this specification are intended for
use on control and instrument panels for aircraft, ground, and shipboard
applications. Panels for installation in aircraft should conform to MIL-C-6781
whenever possible.

6.2 Ordering data. Procurement documents should specify the following:

(a) Title, number, and date of this specification.
(b) Type and class of panels, and the quantity of each
required

(c) Level of packaging and packing required.

~N
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(d) Whether IPL red, IPL white, USAF blue white, or

NVIS Green A Tight is required when the 1ighting units

dare clicery IL!:U-

(e) Whether the data item description requirements of

MIL-L-85762 are applicable for Class 1-NVIS Green A.

6.3 Qualification. With respect to products requiring qualification, awards
will be made only for such products as have, prior to the time set forth for
ananina nf hidc hoan taocted and annvravad far incliucian in the annlicahla
UPC!IIII& v UI\JJ, oo oL w Al GPPI vvyCcu LU I EAVI VIS I BV} [} viHiG “P’ll Iaw I o
Qualified Products List whether or not such products have actually been so
listed by that date. The attention of the qua]1f1ed manufacturer is called to
this requirement and manufacturers are urged to arrange to have the products
that they propose to offer to the Federal Government tested for qua11f1cat10n
in order that they may be eligible to be awarded contracts or orders for the
r\rnr‘nrfc I‘I\\IOV*O!" "\\l *h'l(‘ cnarif{r:f:nn annv‘m:\f-?nn nnr‘l‘:{n\nn "ﬂ

PI VUMWV LWVUYTCTIT CU UJ “it 2 DPC\:I' iIvaLvivi, AlswvrinQav ivis PCI bulllllls »V
qualification of products covered by this specification may be obtained from
the Commanding 0ff1cer, Naval Air Warfare Center, Aircraft Division (Code 440

Mail Stop 60), 6000 East 2ist Street, Ind1anapo]1s IN 46219-2189. This
location is the former Naval Avionics Center.

A R 1 Camnloc It is to be understood that upon receipt nf tho lettor nf
Vet o A o QI v o e - “wv e MITUCT T oLVvVvVvy Lijia e uyull 1 U\ .PL v wire [ S S R A ) v
Authorization, Qualification Test Panel (Figure 1) samples will be furnished at

no cost to the Government, and that the manufacturer will pay the
transportation charges to and from the designated point where tests are to be
made. In the case of faiiure oF the sampTe or samples submitted, consideration

................... adAdIt I amal tacte AnTy

WEE 3
will be given to the request of the manufacturer for additional tests only
after it has been clearly shown that changes have been made in the nrndurf

(VA4 } |

which the Government cons1ders sufflcwent to warrant additional tests

6.3.2 Retrofits and modifications {(Class 1-NVIS green A). With respect to

products requiring retrofits or modifications, awards shouid be made to
manttEfantbiivmane +hat hauas ninym +a tha +iman cot Ffarth FAau tha Aananina nf hide
llldHuIdLLul i > Lllal ilave, Pl 1T LU LIl Linie SciL FTOUF LIl 1 ui LHe Uptllllls Ui ViIivuo,
had prior products approved for inclusion in the applicable Qualified Products
List for NVIS compatible lighting whether or not such products have actually

been so listed by that date. Unless otherwise required by the procuring
activity, panels undergoing retrofit or modifications for NVIS compatib]e

ngnmng shoulid meet the perrormance requwements of this spec1r1catlon.

6.3.3 Repair of Tvpe IV and V panels. Repair of illuminated panels can be

..... cya

accomplished by technicians certified to the requirements of the
Miniature-Microminiature (2M) Electronic Assembly Repair Program and NAVAI
Instruction 4790.7A. Guidance to perform these repairs is contained in NA

s 3 2

Manual 01-1A-23, Work Package 016. The Lead Technical Activity for this
nenmaram 3¢ tha Nauval Air Warfawrn Cantan Aswerrafd NDivieinn Attn-. Cnda AR
prvygraimn ro Luiic ivavail Al wai jajc LvCliLvTr y, Ajfrviailv vivioivily AWM VCUUT TiJy
Indianapolis, IN. 46219-2189

6.4 Mounting Devices. Grommets for mounting production panels should be in

accordance with MS3498.

A K T1Yuminatinn +act Farilitine Thn mantfartiurvar miiet havo Naual Aiw
Ved jJriuvimnritaviviy LCIOL jlav it iLvLITO. T naitutiav vuir i HIUSO LV HAGVET IxNagvarly N
Systems Command certification of his ability to make accurate illumination
measurements of the markings of panels covered by this specification.

Request for authorization to obtain test facility approval should be addressed
to the Naval Air Warfare Center, Aircraft Division, Indianapolis (see 6.3), the

28
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activity responsible for qualification. Equipment required and procedures for
making the required illumination measurements should be as specified and reside
within the facility of the manufacturer (see Table III). It is to be
understood that upon receipt of the letter of instruction on procedures for

obtaining the test facility appréval samples for comparison and all test
equipment required to conduct tests w111 be provided at no cost to the

Government and the manufacturer will pay all transportatIOn costs for test
sampies required. The following equipment represents the minimum required for
a test facility. This facility is required for manufacturers of panels
procured under this specification.

6.5.1 Test equipment requirements.

6.5.1.1 Photometer. Each test faciiity shoulid have photometric equipment
capable of measuring luminance and color according to the following
specifications:

(a) Measured spot size - 0.004" to 0.007" (minimum).

o Lt

(b} Focus - no Tecs than 4% from the front o
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i
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{c) Minimum full scale sensitivity 0.1 foot

(d) Stability: +/- 2% zero and sensitivity combined drift
over 8 hour period after 15 minute initial warmup.
1

n - + 3
Polarizati

—~
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(f) Viewing system: must locate spot being measured with
maximum error of 0.002".
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(h) It is desirable that the unit should have a fixed
focus lens system with a capability of inserting two
2" square filters into the optical path.
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(1) Maximum Correction IPL Red Light (3215 Red vs. 2856
Kelvin): +/- 10% of Filter Transmittance.
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NOTE: A video based image processing and analyzing light meter may be —
equ1valent to the photometer (i.e., meets the requl rements of 6.5.1.1)
provided a correiation has been estabiished with the photometer. The
mhna AfF Aienlay nivale 1 1liminatad huy a2 maacirramant avaa annivalant
llumucv Ul Ul)PlﬂJ Pll\cl) Trijuprinacvcyu U] Q T aouj] TIiInciry arca c\{\ll'ﬂlcllb
to 6.5.1.1 (a) should equal or exceed twice the Nyquist sampling

requirement. Hence at least four detector elements should span any
i1luminated measurement area in both the horizontal and vertical
directions. When the video based 11ght meter is measurtng the minimum
fu11 scai Tuminance it may be necessary, due to

( .1.1.¢)
..... 1 mnden 4.-.4....5,‘_ ,.L........«)».:..-..o.n. +mn {nmrvanca tha manmimamantd
)lg“dl"LU IS Ut iLeELLUl LildidaLilel iI5LiILoS, LU jJlILiTastT Ll TEyuiicwiciiy
to four times the Nvauist samplina requirement
four times the Nyquist sampling requirement.
6.5.1.2 Spectroradiometer (Class 1-NVIS Green A). The Spectroradiometer
should meet the appendix B requirements of MIL-L-85762
6.5.1.3 NR spotmeter (Class I1-NVIS Green A). Each test facility should have
radiometer equipment capable of measuring NVIS radiance according to the
following specifications:
L . e -10 .
(a) Minimum full scaie sens1t1v1ty: 1.0 x 10 NRa with a
minimum spot size of 0.020" and 2 minimum full scaie

concitivuity ~nfF N1 F
SCTHISITLIVILY VUl V.l 1

o+ .
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(b) Stability: +/- 2% zero and sensitivity combined drift
over 8 hour period after 15 minute initial warmup.
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maximum error of 0.002".
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(e) Unit shouid have digital readout with a resolution of
no less than 0.1% of full scale.
(f) Radiometric trim: MIL-L-85762 Class A minus blue filter
(g) Spectral Response: 380 to 930 nanometers
(h) Semi-annual certification that the photometric and
radiometric portions satisfy 6.5.2.3.

6.5.1.3.1 Correlation. The NVIS spotmeter (6.5.1.3) is an acceptable tester
for product1on prov1ded it has been correlated with a spectroradlometer as

discuss in 6.5.2.3 and the manufacturing process is under SPC control as
wmamirdsamd b c £ 92 2 Aemes Aavidad domm adbonniinm T;m tha manuufartiimina nvmarnce
ICK{UIVCU U_Y U.9.C.¢C. nny UBVIdLIUII wnawsoever 11 LHE Hlapurac uur iy prutcoo
(such as a different preoduction lot of paint, filters, lamps, and so on) can
immediately nullify the correlation. FAILURE TO ADHERE TO THIS CORRELATION CAN
RESULT IN THE SHIPMENT OF PRODUCT THAT DOES NOT COMPLY TO MIL-L-85762.

6.5.1.4 Night Vision Device (Ciass I1-NVIS Green A}. The NVIS device shouid
meet the luminance gain and resolution of MIL-A-49425. The equivalent
background illumination and the signal to noise ratio should be monitored and
cannot vary by more than 10% of its initial value. An annual certificate of

conformance or a test report should be maintained on file to show compliance
with MIL-A-49425.
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6.5.1.5 Test equipment (electrical).

6.5.1.5.1 Voltmeters DC.

6.5.1.5.3

6.5.1.5.4

6.5.1.5.5

6.5.1.5.6

6.5.1.5.7

Digital readout (4 full digits minimum).
Ranges 0-20, 0-120 (minimum ranges).
Accuracy +/- 0.05%

Digital readout (4 full digits minimum).
Range 0-5 ampere (minimum range).
Accuracy +/-0.07%.

NOTE: Suitable shunts may be used with the above
voltmeter providing the shunt and voltmeter
combined accuracy meets the ammeter accuracy of
+/- 0.07%.

Power supply DC (for panel operation).

(a)
(b)
(c)

Range: 0-30 volts minimum.
Current: 0-5 ampere.
Regulation: 0.05% line, maximum ripple 2 mV RMS.

Power supply AC (type VI qualification).

(f)

Range: nominal 0 to 115 volts ac (minimum)
Current: nominal 0 to 1 ampere maximum

Frequency: 400 +/- 5 Hertz minimum

Waveform: sine wave (minimum)

Harmonic Distortion: less than -20 dB (relative to
fundamental) at full output at 400 Hertz

DC Offset: 1 volt maximum

Power supply DC (for Luminance Standards).

(a)
(b)
(c)
(d)
(e)

Range 0-130 volts (min.).

Current 0-8 ampere (min.).
Regutation: 0.02% line.

Max. Ripple: 10 mV RMS.

Stability under load: 0.05% per hour

Power supply DC for Spectral Radiance Standards (Class 1-NYIS Green A).

(a)
(b)
(c)
(d)

Range 0-10 volts (min.).
Current 0-42 ampere (min.).
Regulation: 0.02% line.
Max. Ripple: 10 mV RMS.

Insulation Resistance Tester.

(a)
(b)
(c)

500 volts AC, 60 Hz
500 volts DC
Current: 50 microamperes

31



Downloaded from http://www.everyspec.com

MIL-P-7788F

—
o
{

6.5.1.5.8 Glossmeter. Meets the requirements of 4.5

6.5.1.6 Jest equipment {standards with National Institute of Standards and

TJechnology traceability).

6.5.1.6.1 Photometric

(a) Horizontal intensity and color: Three 500-watt or

1000 watt FEL standard incandescent lamps, medium
bi-post basing, calibrated for horizontal luminous
intensity should be maintained. At least one 500 watt
Tamp should have a color temperature calibration curve
to cover the range of 1800K to 2856K when used with an
appropr1ate diffuser. This lamp and at least one of
the luminous intensity standards should be
re-calibrated yearly or after 100 hours of use
whichever occurs first.

(b) Opal glass diffuser calibrated for luminous
directional transmittance is reguired.
NOTE:
Standards of luminance and color temperature may be

substituted for (a) and (b) above, provided that their
accuracy is equ1valent to tnat expected of the system

described in paragraphs (a) and (b) above. If the
system is self-powered, then the Standard DC power

SFo LTIl 1S ST Hd T pUnCr Ty Vit

supply described in 6.5.1.5.5 may be deleted. If a
self-contained calibration system is provided then the
characteristics of 6.5.1.7.2 may also be deleted.

Recalibration should be based upon the manufacturer’s
recommendations for usage but should be performed at
least once yearly.

(c) Red filters: At least one Type NBS3215 filter is

required.

(d) Chromaticity reference filters: One set of colored
reference filters with data for checking the
colorimetric accuracy of the photometer is required.
(U.S. Navy Marine Engineering Laboratory, R&D report
91/66 of May 1966.)

6.5.1.6.2 NVIS Radiance {Class 1-NVIS Green A)

(a) Spectral Radiance Standard: Three Spectral Radiance
Ribbon Filament Lamps (30A/T24/13) listed as Standard
Reference Materials 39010C (or equuvalent) A

Ar e~

Z856K white l1gnt source with vaiues from 380
eters in 5 nanometer increments at a

mbert. The spect radia lues s
accurate to within +/- 2%. The co1or coordina

should be x = .4476 +/- .001 and y = .4075 +/- .003.
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The Tight source should have aperture dimming
ranahility €awv wadianrcrn 1avunle +tn FrAavowr tha
bﬂpﬂulllb] |2 tauiraliLec tCS v i1 o (VIR IV E A2 wite
spectroradiometer linearity verification test of
MIL-L-85762.

NOTE:
Standards of spectral radiance may be substituted for
(a) above, provided that their accuracy is equivalent
to that expected of the system described in paragraph

(a) above. Standards of spectral irradiance (such as
the NIST standard reference material 39040C 1000 watt
quartz halogen type FEL lamps) and a neutral diffuser
{calibrated for 0/45 degree reflectance) may be
substituted for (a) above provided the qualifying
activity has approved the calibration test procedures.
The 6.5.1.5.5 power supply would be neaeded. If

the system is self-powered, then the Standard DC power

supply described in 6.5.1.5.5 and 6.5.1.5.6 may be

P R R R | ) O oI ~a~1L e-AL-:*-J P | L__L-_- PRV R - T e PN

aeljecea. 17T seifr-Lunetdired Cdaiipradai il >ysieim 1>

orovided then the characteristics of 6.5.1.7.2 may

also be deleted. Recalibration should be based upon

the manufacturer’s recommendations for usage but should

be performed at least once yearly.

(b) NVIS Radiance filters. Absorptive optical filters with

spectral transmittances that simulate the Class 1-NVIS Green A spectral
distribution for panels. The filter is to transmit the short wavelengths but

reject the long wavelengths [i.e., a short wave pass (SWP) filter] with a
nominal transition or cut-off wave]ength of 600 nanometer at a transmittance

-

ievel of 5%. The spectrai transmittance of this fiiter ShOUIG be known within
P T VY] ~E ./ DY Eonrnem 4 1n~p& 20N 4~ O2N ;manmAamadannme E manmnmatawm

d” dLLu'dLy (03] T/‘ C/0 1TUIN AL tea>L o0V LU JoVU i{1aliuvigeer o IH «& HHaliviic vocy 7
increments. Spectral transmittance levels are to be measurable to 1.0 x 107

within the 600 to 930 nanometer wavelength range so as to generate only the
maximum NVIS-A conditions (called out in MIL-L-85762) when combined with the
spectral radiant standards. The spectra] transmittance values should be

measured with a dual beam spectrophotometer or a spectroradiometer (with a duatl
monochromator) that has a half pass bandwidth of 1.0 nanometers or less. The
spectrophotometer or spectroradiometer should be calibrated in accordance with

ASTM standards E275'or £925 for transmittance and wavelength. The spectral
transmittance values should have NIST traceab111ty The NIST traceability and
accuracy should be demonstrated by compar1ng the spectrophotometer or

spectroradiometer measured spectral transmittances with the NIST certificate

nrne Af MICT ~nnnaw Aawann and ~nhald hlia enasrtnal

HLES VI Nig1 LUppErl yireel anu o alli viIiut opcLevial

+
La v
ters (i.e., NIST calibration service 38010C and NIST 38020C)

“Cvave ITaw: wwvVaVV

and of NIST neutra] density filters (NIST SRM 9306) The ser{ral
transmittance calibration is then transferred to h1gher absorpt1on neutral
density filters by a stepwise combination of the NIST filters and then the
caiibration transferred to neutrai density fiiters.

6.5.1.7 Dark room facilities

6.5.1.7.1 Dark room. A room designed to provide a dark environment per 4.3
should be provided. The room should be of sufficient size to provide adequate
working area for personnel when all of the equipment required for a test

33



.

Downloaded from http://www.everyspec.com

MIL-P-7788F

fac1|1ty is congainedoin the room. The room should be temperature controlled
to pfﬁViue a /U +/-0 F \41.19 +/- 2. 8° C) ambient. For cliass 1-NVIS

Green A panels, the dark room should meet the dark environment requirements of
MIL-L-85762.

6.5.1.7.2 Optics bench. Ap optics bench for supporting and aligning the
photometer, spectroradiometer, photometric and spectroradiometric standards
should be provided. The minimum length of the bench should be 9 feet.

Accoccories for use with the bench should include a meang for sunnorting and

RIS 21V L A ) VPO LI LI WOV Jiivu FIILTUULCT O v ans v UppPUL Ly

positioning of the lamp standards, a means for supporting the opal glass, and
adequate light baffles to exclude extraneous light. An integrating sphere with
l1ight source, power supply, and voltage/radiance displays may be substituted
for the optics bench.

6.5.1.7.3 Positioning device, A device for nositioning the nhnfnmnfpr and

panels in a correct re]at1onsh1p for photometrlc/co10r1metr1c measurements of

the panel should be provided. The device should provide for both vertical and
horizontal movement of either the photometer or the panel.

E £ 2 Ctatsectairal nrarace A~antwval (FTace MUTC Rwann AN Tha man .Fsp+nmnu
et e L SJSLvaviovival M ULT OO AUIlLr Ul T 1asbo P Sl A | 1J i cciy 1 1HT najnuilavuul i
shou]d implement and use statistical process control {SPC) methods to monitor

the process control for NVIS rad1ance'(NR) measurements and the manufactur1ng
process for Class 1-NVIS Green A panels covered by this spec1f1cat1on The
measurement process ShOUIG be shown tc be accurate and stat15t1cally stabie

1n ~ +wnnald Tha 1Farntiivmina nvnnrnce

over time \l.e., mCG)ullHy process is in Conird: . i€ Manuraliuring pirocess
should be shown to be in statistical control and capabhle of hp'ma less than the

maximum level specified in MIL-L- 85762. The SPC program should be developed

and maintained in accordance with EIA-557 or ASTM STP 15D. Evidence of such

comp11ance should be ver1f1ed by the quallfylng act1V1ty as a prerequisite for

quaiification and r tioi jnder special circumstances an
1

altarnata nvrnrace -~ + +n annrnuval hv +ha
arvernawe proCess < ¢ L0 appriévas oy wne
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6.5.2.1 Spectroradiometer measurement process (Class 1-NVIS Green A). The
spectiroradiometer measuremeni sysiem shouid meei the requiremenis of Appendix B

~f MTI l o782 nAd chnaiild ha ralihevatad anmd validatad with o E314taw Tean
C7 MiL-L-0J5/70¢ and SnNOUIG o2 Caiioradaited and vdaiiGated Witn da viiier L2ccT

6.5.1.6.2(b)] plus spectral radiance lamp [see 6.5.1.6.2(a)] combination. The
validation phase requires an optical filter meeting the requirements of
6.5.1.6.2(b) and maintaining National Institute of Standards and Technology
[NIST] traceability. The preferred method is for the spectral transmittance to
be measured with a spectrophotometer and not a speciroradiometer. [NOTE: An
alternative method is to use a spectroradiometer with less than 1.0 nm HPBW to
measure spectral transmittance.] The spectrophotometer or spectroradiometer
should be calibrated for wavelength and linearity per ASTM standards E275 and
E925. The NIST traceability process includes the use of NIST spectral
transmittance fiiters and neutrai density fiiters in the documented generation
of absorptive transfer standards to cover the absorption range down to 1.0
FE-08, The NVIS filter ic then inserted within the optical path of a NIST

VY A WEIFL Y Pl wr e

traceable spectral radiance standard while accommodat1ng limitations arising
from geometric sensitivities. The measured NVIS radiance (NR) value should
agree within 10 % of the calculated NR value that is generated by
mathematically inserting the filter within the light path of the spectral
fa nlite *

wvardiancn etandand TAaaI1 +ha ~Amhi nn’ir\n n€ £31 enartral wadiant
favialivtc oLvanlvuaru. IUTGI 1Yy LITT LwuniviJiaviIvir Ui LI I P uo )Pc\-bl G raviians
source should generate the maximum permissible NVIS radiance levels per
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MIL-1L-85762. Provided the optica1 filter shows no evidence of fluorescence or
opticail activity, the specrroraa1ometer parameters shouid be optimized to

macmtivan wualddaddn sdhs 1w Nev o mamindis haecde tha mascivand wualwa Af +thie
dddUiT€ vatd iuas ‘Ull 'll-"'l' aAVum. vy a pl‘:l TUU IV UVad 1oy (9 11 l'!:c)l" U vyajijuc vl IV
filter plus spectral radiance source should be monitored by a statistical

| e 2 SR - 8 SVRTLE SR Ta T T

process control (SPC) technique. Whenever the validation test fails or the SPC
chart shows an abrupt unexplainable discontinuity, the spectroradiometer should
be deemed unacceptable for further NR testing until the problem is resolved and
the operator reestabiishes a valid statistical process control (SPC)

measurement process.

The validation phase may also include the generation of a standard light plate
that should be repeated]y, routinely and per1od1ca1]y measured over time to
monitor the stability, accuracy, and precision of the spectroradiometer

measurement process. As a minimum, the standard light plate or the filter plus
lamp combination should have a NIST traceable calibrated NVIS radiance value
nnital +n tha mavimiim 1imit ctatad 3n MII _1 _QET7R82 Tho alancad +imo nn thao
cqunl vV CIIC TG A § HIUum R RN S 20AVCU "y Na L |- Ul Vi o e GUHPJGU I VY wile
standard light plate or the spectral radiant lamp should be less than 100
hours. However, if no change has occurred in the prior values for Tuminance,

itored Usiﬁg, fo
his
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Moving Range control chart as discussed in 6.5.2.1. The acceptance criteria
should be whether the manufacturing process is in statistical control and
whether or not the upper controi Timit is maintained under the maximum Jimit

permissible by MIL-1-85762. Whenever the manufacturing process exceeds the
upper control limit, the manufacturing process should be examined to ascertain
and correct the prob]em so as to bring the manufacturing process back into
control.

6.5.2.3 Spotmeter measurement process (Class I-NV]S Green A). A spotmeter,
mmnd domm dha Ahawmandamdadloas o £ £ 1 2 memrs bha wwm ammse dabhla alédammadlica $and
neeL iy L LtharatiternidLivs vl 0.9.1.93, Hiay ULE all daltlcprapie diLernarive Les>t
method for monitoring NVIS radiance values in the manufacturing process and of
the final product provided three conditions are met: (1) the spotmeter has

been proper]y calibrated and correlated against a spectroradiometer meeting the
requirements of Appendix B of MIL-1L-85762; (2) both the spectroradiometer and
the spotmeter measurement processes are monitored with an X and Hov1ng Range

A1 Ak A Thad 4o £ £ A 1. 19) s fnm .3 ce mains in
control chart as described in 6.5 5 (3) the man i in

.c
statistical control as described in
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manufacturing process is altered (as evidenced by an
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on the SPC chart, or known changes in paint/material suppliers, formulations,
and ¢g gn) the gsnatmatar should not be accentahle until the manufartur1ng

alivy oV Ul'l il DPUBIII‘-D‘O' PITVHM IV 1TV WM [ d L L] =% %%

process is once again under control and a new calibration and correlation is
reestablished with a spectroradiometer. Statistical regression techniques
should be used to establish a functional relationship between the spotmeter and
the spectro;adxometer for at least three levels of NVIS radiance (e g., 0.5,
1.2, 1.9 x NRa). Actual production panels should be measured in the same

1ocat1ons by both types of instruments. The uncertainty of the prediction

curve should be quantified and used to develop an appropriate acceptance and

rejection criteria limit(s) for the spotmeter.

6.6 Test equipment sources. The following list of equ1pment sources is
intended to cover only those special items called for in this speciflcatlon
which are not readily available. Other items are considered to be avaiiabie
from multiple sources or capable of in-house fabrication.

6.6.1 Needles. Surface Endurance Test Needles are available from NAWC AD
Indianapolis (See 6.3).

6.6.2 Chromaticity reference filters. The Marine Engineering Laboratory
Reference Filters may be obtained from:

Photo Research

AmAN~n ™ _a oA

Y350 UEedS0T0 Avenue
Chatsworth, CA 92313-2192

6.6.3 Red filters (Type 3215). National Bureau of Standards Type 3215 Red
Limit Filters may be obtained from:

Photo Research

9330 DeSoto Avenue

Chatsworth, CA 92313-2192

Hoffman Engineering Corporation
20 Acosta Street
Stamford, CT 06902

2 A o [ ol PO ISPy

l\aEI jLe LOTPUI"dLIU"
2564 Woodland Drive
Anaheim, CA 92801

6.6.4 NVIS Radian NR i s (Class 1-NVIS Green A)}. Filters for the
validation of the spectroradiometer may be obtained from NAWC Indianapolis (See

3
.6.5 Surface enduran teste[. A surface endurance tester (also known as a
Yan eam scrape-adhesion and mar tester) may be obtained from:

Paul N. Gardner Company, Inc.
316 N. E. First Street
Pompano Beach, FL 33060

(78]
[#))



Downloaded from http://www.everyspec.com

MIL-P-7788F
6.6.6 Glossmeter. A giossmeter may be obtained from:
Danl Cavrdnor Camnanv Inc
Faul LA ) NFQT SIIC ) VVI“F“IIJ, ATiI% »
316 N. E. First Street
Pompano Beach, F1 33060

6.6.7 Spectroradiometer. Spectroradiometers meeting Appendix B requirements of
MIL-L-85762 may be obtained from:

Photo Research

9330 DeSoto Avenue
Chatsworth, CA 92313-2192

EG&G Gamma Sc1ent1f1c

6.6.8 NR spotmeter. An NR spotmeter may be obtained from:

Photo Research
Q22N NACA+aAn Aun
DIV UECOULU AVCHl

u
Chat cwnrfh CA 9

6.7 Laboratory personnel. Each test facility should have at least one person
who can demonstrate that he is knowledgeable of all of the specialized
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.9 Mockup. A mockup of the lighting panel display should be provided as
required by the Procuring Activity.

ighting measurements

6.11 "Component parts”. "Component parts” are defined as switches, rheostats,
and other controls mounted on the mounting plate and requiring lighting by the
information panel.

6§.12 Metrication. When metric units are preferred, metrication should be
perfgrmed and should conform to the practices of FED-STD-376. If metrication
is utilized, conformance to all of the requirements of this specification

should be maintained.
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6.12.1 Metric conversion factors. The following conversion factors are
applicable to this specification:

Inches X 25.4 = miilimeters (mm)

Cammd VW N AINAD _ eoméd anwas £ -m\

regt A U.Ju40 = meLers (m)

Footlamberts (f1) x 3.4262591 = candela per m2 (cd/m2) or NITS

Footcandles (fc) x 10.76391 = lumens per square meter or Jux (1x)

Pound x 453.59237 = grams

Ounce x 28.349523 = grams

Newton x .22480894 = pounds

6.12.2 Conductor Area Conversion, The following conductor area conversion
factors are applicable to this specification:

1 circular inch = 1,000,000 c1rcu1ar mils
1 = 2 oL 1 NI 2 Y E R Ty 1 Lo Rr B ] DN PO SN PO IS
1 Square mncn = 1.£/73¢ CitCuiar 1nCn = 1,£/3,43Y Cireuttar mtiis
"A circular mil is the area of a circle 0.001 inch in diameter
One circular mil = 7.85 x 10-7 in2
Circular mil = 1.0 x 10-0 circular inches
- L ALINTIAO o 1N_BR ~m?
= J.UL/U/80 A 1U v U~
7.8539816 x 10-7 in2
= 0.00050670748 mm2
0.78539816 mi12
A square mi) = area of a square which has a width and length of 1 mil (0.001
inch)
1 square mil = 1.273 circular mil

6.13 Conductor Issues. The relationship of a minimum cross-sectional area of
254 circular mils of pure copper (see 3.4.3.4) to a specific plating

thickness requ1res aaa1twona| information. A circu?ar mil is the area of 1
il A A NANT Smmk Adamata ~~la /7 Q200 « 10-10 Aav £ NETNT7AQ v 10-6
iy or U.UUl nen U!dlllCLCI L.l CIT /.0J990 A 1lU *+¥ lll- ur JeUVU/IUVU/IO A LV

cm2). A sguare mil is the area of a 1 mil (0.001 inch) square (1.0 x 10- 6

in2 or 6.4516 x 10-6 cm2) A square mil equa]s 1.273 circular mils. "1 ounce
copper" refers to a p]atlng thickness of 1 ounce of copper per square foot.
Copper has a dens1ty of 8.92 g/cm3 or 5/156 ounces/in3 {(or 0.742476 ounces

a

per mil square foot). The product of a conductor width (in mils),

mamiiamedanc £andam amd Aiismmne ~Af ~Aannawm [Allnmae mnawm emiava fant) Se tha ~rnce
LUNIVECTI 51U 1AL LUl 4 Qliu VUTILED Ul LUppci LUuUniLec PCI )quulc TUvLy 19 LI LIVOJ
sectional area in square mils. The conversion factor is the inverse of the

product of copper density and the ratio of square mils to circular mi]é [i.e,
conductor width (mils) x 1.714 x ounces of copper = circular mils]. For
example, a | ounce copper piating of 148 mils width meets the minimum cross

sectional requirements of 254 circular miis; a 2 ounce copper plating of 74
mils width meets the minimum cross sectional requirement of 254 circular
ile

w
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6.14 Consji gg g;jgn of d31§ requirements. The fo110wing d
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péc1f1c spec1f1cat on. To ensure “correct contractual
ation of the data requirements, a Contract Data Requirements List (DD
fForm 1423) must be prepared to obtain the data, except where DOD FAR Suppiement

-~ - R 2 < P mn o 1 ‘ﬁ"

27.475-1 exempts the requ1rement for a DD Form 1423

Reference

Paragraph Number DID Title

3.2, 4.4 DI-NDTI-80809A Test/Inspection Reports
A A A NT_NDDD_ONLK) Fnainanavina NDrawinnce
2T."T." WViITUNRN NTOVVJI l.llyl[lccl Tily Vs Qwiliyo

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 only

~Y e

current, clieared DID’s are cited on the DD Form 1432.

6.15 Subject term (keyword) listin

Control Panels
EL Panels
instrument Panei
Trnédammral TTTim
llibcglul PO |

6.16 Changes from previous issue. Marginal notations are not used in this

revision to identify changes with respect to the previous issue due to the
extensiveness of the changes.

Custodians: par

Army - AV Navy - AS

Navy -AS (Project No. 6220 - 1041)
Air Force - 11

Review Activities:

Army - MI

Navv - MC, SH

Notice: Reviewer/user information is current as of the date of
this document. For future coordination of changes to this document, draft
circulation should be based on the information in the current Federal Supply
Classification Listing of DoD Standardization Documents
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TABLE I1i. Iiiumination Test Faciiity Certification Specification Summary
MIL-P-7788F REQUIREMENTS PARAGRAPH # | AVAILABLE | CALIBRATED
Photometer 6.5.1.1
Spectroradiometer £.5.1.2 ool
NR Spotmeter 6.5.1.3 ok
NVIS device 6.5.1.4 fadadad
DVM, 0-20, 120V, 0.05%, 4 digits 6.5.1.5.1
Ammeter, SA 0. 07%, 4 digits 6§.5.1.5.2
Current shunt, 5A, 0.02% £.5.1.5.2
Power supply, 30V, S5A (Panels) 6.5.1.5.3 *
Power supply, 115V, 400 Hz (Pane]s) 6.5.1.5.4 *
Power supply, 130V, 5A (Luminance Stds) 6.5.1.5.5 *k *
Power supply, 10V, 42A (Spectral Radiance S5tds 6.5.1.5.0 bkl *
500W med bipost, 130V, SA (Lur minance Std) 6.5.1.6.1a hakal
CT std, 500W, 1800-2856K 6.5.1.6.1a ol
Opal q]ass, lum direct. trans. 6.5.1.6.1b *x
Equwva1ent std luminance & color 6.5.1.6.1
30A/T24/13 (Spectral Radiance Std) 6§.5.1.6.2 *x
Equivaient std spectral radiance 6.5.1.6.2
3215 Red filter 6.5.1.6.1c
MEL filters 6.5.1.6.1d
NVIS filter 6.5.1.6.2b folale
Contrast fixture 4.5.5
Dark room, 70°F +/- 5° 6.5.1.7.1 *
9 ft bench, baffles, accessories 6.5.1.7.2 *x *
Positioner for photometer (H&V) 6.5.1.7.3
Needles 6.6.1
Insulation Resistance Tester §.5.1.5.7
Gloss Meter 6.5.1.5.8
Uritten Procedures 6.5
Expert’s Name 6.7

LEGEND:

*
* %

*** = Required for NVIS only

= Not Applicable

40

= Not Requ1red if appropriate equivalent

standards are used
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ALL LETTERS AND NUMBERS SHALL BE 5/32 HIGH AND I

ACCORDANCE WITH 3.8 AND SUBPARAGRAPHS
PANEL WILL BE BLACK OR GRAY IN ACCORDANCE WITH 3.7.2.1.
ALL LETTERS, NUMBERS, INDICIA, MARKINGS, ETC. ARE

WLHLTTE TDARNCI TI/ENIT ADDAC DED 2719 1
VY RALL A IANVAAIINILULCLINE ARNENAD SN JJ.&.14.

. ON TYPE IV PANELS LAMP LOCATIONS AND CIRCUIT SHALL BE

MARKED ON THE REAR OF THE PANEL IN ACCORDANCE WITH
3.4.34.3.

THE CONNECTOR LOCATION IS MARKED WITH A WHITE, NON-
ILLUMINATING CROSS.

FIGURE 1. Qualification sample, Type IV, V, VI and VII
panels, all classes.
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MIL-P-7788F
|
!
1
|
1S IN. COOL WHITE FLUORESCENT
SOURCE ATTACHED U (END VIEW)
\_ TO PHOTOMETER \

\ .
N _— (W

\ I N \

2 2 /S'

-

PHOTOMETER - T

\

4IN. ]
(MIN)
FOCAL DISTANCE

NOTE:
(1) Light source not a permanent attachment
(2) Angular and distance requirements to be maintained
(3) luminance at a panel is approximately 50 foot candies
(4) See 38.2 and 4.5.5

FIGURE 3. Conirast Fixture Apparatus
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NOTE: Variations may be necessary for other

..... Lanmda Unauiauvam maaciivromontc
Lype 1uiivo. FIURTVYCT 5 icdour Ciniciivs

c<hould be made in the center of the
points as shown.

GURE 4. PQOINTS FOR CHARACTER LUMINANCE MEASUREMENTS (see 4.5.6)
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