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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). 

-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 ]-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) te 

Class 1-BW. Panels having the background of the front face 
of the panel finished with black and the integra] 
iTlumination of (USAF) Blue-Filtered White 

  

Beneficial comments (recommendations, additions, deletions) and any 
pertinent data which may be of use in improving this document should 
he 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.   

FSC 6220 

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



1.2.2 Types. 
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Class J-NVIS Green A. Panels having the background of the 
front face of the panel finished with black and the integral 
jJiumination 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 

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

Class 2-W. Panels having the background of the front face of 
the _ Panel finished with gray and the integral illumination of 
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 III - One piece plastic panels. Panels consisting of 
one sheet of plastic utilizing MS25237 lamps in MS25010 light 
assemblies for ilvumination. 

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. 

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 MS24367, MS24515, MS90451, or 
MS90452 lamps soldered to a removeable printed circuit board 
that is recessed so that the circuit board is flush with the 
back of the plastic panel. The filter element is an integra] 
part of the plastic panel whereas the lamp is an integra} 
part of the circuit board. When specified by the procuring 
activity, an alternate approach may use these lamps in a 
based configuration and with Tl or Tl 3/4 front relampable 
light assemblies (see 3.4.3.4.1). 

lype VI - Electroluminescent panels. Panels consisting of 
one sheet of plastic with encapsulated electroluminescent 
lamps or a combination of electroluminescent lamps. 

  

Type VI} - Light emitting diode (LED) panels. Panels 
consisting of LEDs soldered to a removable printed circuit 
board recessed so that the circuit board is flush with the 
back of the plastic panel.
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APPLICABLE DOCUMENTS 

2.1 Government Documents. 

2.1.1 Specifications, 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 supplement thereto, cited in the solicitation (see 

6.2). 

SPECIFICATIONS 

FEDERAL 

C-F-206 - Felt Sheet, Cloth, Felt, Wood, Pressed 

iL -P-3806 - Plastic Molding Material, Methacrylate 

P-C-444 - Cleaning Compound, Solvent Soluble, Grease Emulsifying 

TT-T-266 - Thinner, Dope and Lacquer (Celiulose-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 Oi7, Jet Engine 

MIL-L-6363 - Lamps, Incandescent, Aircraft Service General 
Specification for 

MIL-C-6781 - Aircraft Equipment, Rack or 

anna een 

MIL-P-13949 

MIL-M-18012 

MIL-T-18303 

MIL-S-19500 

MIL-S-22885 

Control Panel, 
Console Mounted 

as 

i 

Markings for Aircrew Station Displays, Design Ww 
and Configuration of 

For 

Semiconductor Device, General Specification for 

Switch, Push Button, Illuminated, General 
Specification for
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Lighting, Integral, Red, Aircraft Instrument, 
General Specification for 

System, Illuminated, Warning, Caution, and 
eect mete Pau me Cummnmifsanntinn Eaw 

Advisory, Genera} OPCULIFPILGLIVUIT FU 

Insulating Compound, Electrical (For Coating 
Printed Circuit Assemblies) 

Aviators Night Vision Imaging System 

Hydraulic Fluid, Fire Resistant, Synthetic 

Hydrocarbon Base, Aircraft 

Lighting, Aircraft, light Vision I 
Imaging System (NVIS) 

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

Preferred Metric Units for General Use by tne 
Federal Government 

Color 

Marking for Shipment and Storage 

Identification Marking of U.S. Military Property 

Test Methods for Etectronic and Electrical 
Component Parts 

Electromagnetic Emission and Susceptible, Requirements 
for the Contro! of Electromagnetic Interferenc a
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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 I]luminated 
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, 
Flectroluminescent, 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-Government 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, 200] 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. REQUEREMENTS 

3.1 Qualification. Panels furnished under this specification shal] 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 

al Fi ratian 
PrVLatvruit. qu



  

  

44IL-P-7788F 

3.1.1 Retention of qualification. Retention of qualification consists of 
periodic verification of compliance of the product with the requirements of 
hin amanei fSdnmabtian The mamaisartimaw ehalld mmnawvinn «a lattan af certifi Patan 
LUIS Spelt rmativun. 1Ne WamUulaguUULU CE Sna@is Piru ruc a IGUELET Wi UVGi uis 1Cation 

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 qualified panels are still available from the listed plant and can be 
produced in the same plant under the same conditions as when qualified. Any 
changes in parts, materials, design or processes for manufacture of the pane 
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nel shall be constructed to meet the criteria set 

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 

“
i
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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 a \ we =F wwe sour oS we US .wewwe = www. - = se: 

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 
millimeters) thick and shal? be 0.047 +/- 0.016 inch (1.194 +/- 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: MS24367, 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 Jamps should be selected for light 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-S-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. All 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. Ali incandescent lamps and associated 
lamp circuitry (except for Type VW 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. 

ONENESS ESE!
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(d) Type VII panels should employ at least two LED lamp assemblies 
ner electrical circuit configuration with at least two separate 
electrical circuit configurations per panel that are connected in 
parallel or series/pa rallel 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-13949, 
Type GFPO28C2-xxx as a minimum. The preferred circuit is to leave most of the 
copper foil intact on the circuit board. The design of the conductor 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 shali have a minimum clearance of 6.6560 inch 
(1.270 millimeters) from all circuit board edges, holes, and cutouts except 
for the electrical connector. An organic protective coating in accordance 
with MIL-1-46058 shall be applied to the conductor side of the circuit board 
after installation of the lamps and connector. The coating shall cover al] 

  

exposed metal parts but not the glass envelopes of the lamps. The conductors 
shall be free from contamination such as corrosion, stains and solder flux 
before coating. A sufficient number of 2-56 screws to hold all areas of the 
circuit board flush to the plastic panel shal] be provided. The printed 
circuit board shall be opaque black and shall not permit light leakage through 
or from the edges of the printed circuit board. 

3.4.3.3.1 Printed circuit board (Ciass 1-NVIS Green A). The exterior side of 
the circuit board that becomes the back of the panel shall NOT emit or 
transmit energy that is viewable with night vision imaging system [(NVIS) 

devices or exceeds the NVIS radiance (NR) levels of MIL-L-85762 In addition, 
a sufficient number of 2-56 screws shall be provided to hold all areas of the 
circuit board flush to the plastic panel without allowing the leakage emission 
of stray light. The circuit board shall not exhibit degradation in compliance 
with MIL-L-85762 after exposure to the environmental tests 

3.4.3.4 Lamp circuit. The lamp circuit shall consist of conductive material 
with a resistivity not greater than pure copper (20°C) with a minimum cross 
sectional area of 254 circular mils (see 6.12.2 and 6.13). All conductor 
circuit material shall be soldered to the lamp leads and the electrical 
connector. Soldering shall be in accordance with MIL-STD-2000. Electrical 
circuitry shall comply with requirement 1 of MIL-STD-454. The connector 
center pin shall be the positive terminal in accordance with MS90335. The 
type and number of lamps used in Type IV, V, VI and VII panels shall] be marked 
on the rear surface of the panel or circuit board in such a way as not to 
foe Be we Le ata@it ah . ee oe 
INCEFrrere With tne (IYNCLIAY. ree 

3.4.3.4.1 Incandescent lamp circuit. Unless specified otherwise by the 
procuring activity, incandescent Tamp circuits shall operate from a 5-volt 
power source. All lamps shall be connected in parallel terminating in an 
electrical connector. When special circumstances require the use of a 28-volt 
lamp power source, the first construction option shall be 5-volt lamps 
arranged in combination series-paralle! circuits and soldered to a separate 
circuit board. The series-parallel Tamp 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 

oO



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 Tl 3/4 front relampable light 
assemblies are not recommended due to the proliferation of nonstandard lamp 
assemblies, the short lamp life, and the intermittent lighting probiems 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 ar OS ow he We wwiw we ww “= ww SAS oS ae ad 

short lamp life. Embedding of unbased 28 volt lamps is not acceptable. 

3.4.3.4.2 LED lamp circuit. LED lamps may be electrically connected in 
parallel or in series/parallel] combinations provided _compensation is made for 
the polarity 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 btased and one is reversed biased; that is, the cathode of the we wuss 2 Us oF te OS ee Sw eee wre sw Sere. 

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 lamp 
connected in parallel and each string of LED lamps connected in 
series/parallel combination shall have appropriate current limiting. Panels 
with LED lamps connected only in parallel shall be operated 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 dimming by 
reducing LED drive current with reduction of applied voltage is preferred over 
pulse width modulation techniques that vary with applied voltage. If 
transient overvol tage and/or reverse voltage protection is requiree. the 
aie én re ee ee tam = om tmtamnanal eg wenstit within the 
protection circuit shal} be included in the internal circuit withis q. pane 

3.4.3.4.3 Circuit marking 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 Tine 
shall be applied to the rear surface of the completed panel indicating the 
location of the Jamp circuit. Areas occupied by the lamps 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 requirements 
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 MS902326-8 plug assembly and the collar shall extend 0.135 +/- 9.010 

$sseomo ts CATIWS BITS Uw FUR NTU whl Cw eeUL EC GlmllU Ww OCW 

inch Q. 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 shal! net protrude beyond the 
rear surface of the panel or circuit board. 

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

MrAArnar 

shall meet al] dimensional and other requirements of MS90335. 
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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 Jocated 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 Rated 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, Vand 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 
as defi in is specification shall meet all dimensional and other fined in this speci 
requirements of MS3498. 

3.4.5.2 Fasteners. Fasteners shal] 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 shai} 
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 
eC waqgwer wes swe 

3.5 Circuit continuity - Types IV and V. The panel under test shal] 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. 

}]
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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 80 percent. 

3.8.5.1 Failed lamp - Type IV, V and VII 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 Type V front relampable. When MS24515 or MS3338 based lamps are used 
with hardware permitting replacement of the lamps from 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 lg of MIL-C-25050 
1-BW & 2-BW Blue-Filtered White, Type Ih 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 pane} 
shall meet the NVIS radiance requirements of MIL-L-85762 for NVIS Green A when 

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 Altitude. The panels 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 9.32 inch (8.128 
mn) of mercury (Hg). 

3.13.3 Salt Foq. The panels shall be subjected to the salt fog test of 4.5.23 
when tested in accordance with Method 101 of MIL-STD-202 for 26 hours. 

3.13.4 Hum idity. The panels shall be subjected to the Humidity Test of 4.5.14 
for ten cycles in accordance with Procedure III and Figure 507.3-3 of Method 507 
of MIL-STD-810. 

3.13.5 Temperature. The panel shall be capable of withstanding five cycles of 
temperature shock where each cycle consists of a one hour _sgak time at 565" Cc 

(-85° F), a maximum 3 minute transition between -65° C (-85° F) and +85°C 
(+18 fe and a one hour soak time at +859 C (+185° F) when performed 

in ac dance with 4.5.15 
ge ccorY rca! ww web was Fow ea be 

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 REO] and REO2 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 

modulation techniques for Tuminance “dimming shall meet the random vibration 
requirements of 4.5.20. There shal] be no visually perceptible change or 
degradation in luminance, color, or NVIS radiance. 

wrry — a - 

  

3.13.8 Sinusoidal vibration (Type VII). Type VII panels that use pulse width 
modulation techniques for Juminance dimming shall meet the sinusoidal vibration 
requirements of 4.5.21. There shall be no visually perceptible change or 
degradation in luminance, color, or NVIS radiance. 

3.14 Solvents and Fluids. The surface finish of the panel shall not exhibit 
degradation 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 TT-T-266; Engine Oil of Grade 1010 meeting the 

requirements of MIL-L- 6081; Grease Cleaning Compound meeting the requirements of 
P-C-444; and Hydraulic Fluid 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. BS - a 

3.16 Keyboard and keypad assemblies. Integral panel keyboard and keypad 
assemblies with both illuminated panel and button markings, with illuminated 
eons meme ed ww Ue lll ka! Ge eee TOU le Ke 

keyboard or keypad buttons only, and integral piacard assemblies with 
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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 Identification of product The panels shall be marked for identification 
in accordance with MIL-STD-130. The minimum identification data shal] be as 
follows but need not be in the same order or all located in one area of the 
panel: 

(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 
part number, All Tyne Y and Type VII nanel circuit boards of the same 

manufacturer’s part number shall be physically and dimensionally 
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. 

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 specified, the supplier may utilize his own facilities or any 

commercial laboratory acceptable to the Government. The Government reserves 
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the right to perform any of the inspections set forth in the specification 
whara such inspections ara dnamanrA naracearu tn acenmra that eamnlinac and 
Wists ww UL ta toppers tiwito ai UWSeueecu HMCLCOVG! Jy eV Gootti G&G whiaw ouppi iG ain 

services conform to prescribed requirements. 

4.1.1 Responsibility for compliance All items shall meet al] 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 supplies to 

the Government for acceptance comply with all requirements 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 

  

A 1? 94 Tarte numnennaiimac ee re a ee ee ee ere ae ie ee re res He nntn 
*.1L1.9 Test pruceuures. we pryuceuures uUusead Tur Conaucting dail required LESLS 

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 shall be used as a guide for preparation 
a€t tart nwnradiene Lika annmauna +art nunrarAimmac awmn awatlakla fmam Meat nt ec 
Vi Leot PRrULTCUUToo. Rnen Gppruveu tLGCobtb PrULCUUTCS adic agyagilavit it ui prev ives 

contracts, such procedures will be provided and may be used when their use is 
approved by the acquiring activity. However, the right is reserved by the 
acquiring activity to require modification of such procedures, including 
additional tests, when deemed necessary. 

4.2 Classification of inspections. The inspection and testing of integrally 
illuminated information panels shall be classified as follows: 

  

fi 

s made in accordance with Figure ] 
Firati 
J ati 

tests of Table I as performed on sample pane 
nf thie ennarifiratian and esshmittad Fawn nirali fir an aft maniifartimnaw! « 
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process 

; (b) Acceptance tests. Acceptance tests are the Group II tests of 
Table I as performed on individual production products” or lots which have been 
submitted under 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 III 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 
quantities or time period. Samples subjected to Group III tests shall not be Saree pe ~ue yee ee 

Qualification testing. A sample for qualification testing shall consist 
  

identical panels conforming to Figure 1 and shall be made using a given 
mil errteirinn manrace On AF thanecn ety nanale Lan Tuna TU ana WU ek«all ka 
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TABLE I: QUALIFICATION, CONFORMANCE, AND SAMPLE TESTING 

  

  

  

  

  

  

  

  

  

  

  

  

| | | | GROUP I } GROUP TI | GROUP LI! 

{ | | | QUAL | QUALITY | SAMPLE 

[ INSPECTIONS JREQUIREMENT | TEST } TESTS |CONFORMANCE | TESTS 

| JPARAGRAPH | PARAGRAPH | | TESTS | PER 4.5.1 

. | | | | | 
[EXAMINATION [ VISUAL DEFECT | 3.8.1 j | x j x i x 

| OF | FINISH COLOR | 3.7 } 4.5.1 | x | Xx } X 

| PRODUCT | DIMENSIONAL | 3.5.2.5 | | x { x | x 

} JMEAS./CONTROLS | 3.8.2 | | x | x | x 

| ! } | | | | 
| Circuit j i i i i 
) CONTINUITY | | 3.5 } 4.5.3 j X | x | x 

| } | ] | | 
JIMSULATION | | | | | | 

JRESISTANCE | | 3.6 } 4.5.4 | x I x | x 

| | | 
[PHOTOMETRIC | CONTRAST } 3.8.2 } 4.5.5 ( xX | x | x 

| BASELINE IBRIGHTNESS {| 3.8.3 {| 4.5.6 | xX | x j x 

{TESTS |COLOR OF LIGHT | 3.9 { 4.5.7 | 4 | x | x 

| |NVIS 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 

| | | | | | 
| JACCEL. WEATHER | 3.13.2 | 4.5.31 | x | | X 

| [ALTITUDE | 3.13.2 |] 4.5.12 | x | | X 

{ENVIRON- [SALT FOG } 3.13.3 | 6.5.13 | x | | x 

[MENTALS | HUMIDITY } 3.13.6 jf 4.5.16 j X j j X 
| | TEMPERATURE } 3.13.5 J 4.5.15 | x | | x 

| JEM! EMISSIONS | 3.13.6 | 4.5.19 | xX | | x 

} JRAWDOM VIBRATION{ 3.13.7 | 4.5.20 | x | | X 

| JSINE VIBRATION | 3.13.8 | 4.5.21 | Xx | | x 

i i i i | i 
] | CONTRAST |} 3.8.2 | 4.5.5 | Xx | { x 

| POST | BRIGHTNESS | 3.8.3 | 4.5.6 | x { | xX 

J ENVIRON - |COLOR OF LIGHT | 3.9 {| 4.5.7 | x | | x 

| MENTAL [NVIS RADIANCE | 3.10 |} 4.5.8 { x | | x 

ITESTS ILIGHT LEAKAGE =| = 3.11 | 65.9 f x | | x 

| }GLOSS | 3.12 {| 4.5.10 f{ x | | x 

| | | | | | | 
JFAILED LAMP | | 3.8.5 | 6.5.6.1 | x ] | 

| | { | { | | 
| SURFACE | | { | } | 

| ENDURANCE | { 3.15 | 4.5.17 | Xx | | x 

| | | | | | | 
| SOLVENTS {LACQUER THINNER | } } x J | x 

| AND [ENGINE OIL | ] | x | | x 

[FLUuIOS JHYORAULIC FLUID | 3.14 } 4.5.16 | x ] | x 

j [GREASE CLEANER | } | X | j x 

| { | | | | | 
[TYPE Vv, vit | } 3.4.3.3 | | | | 

{PC BOARD | J} 3.4.3.4 | 4.5.18 | x | | X 

JOESIGN | } 3.4.3.5 | | | | 

i i j | i { i 
| NVIS ! { | | | | 
jInterchange | | 3.18.1 | 4.5.8 | x | | K 

] ability | | | 4.5.9 | | | 

| | | | | 
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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. 

4.2.1.1 MS90335 connector qualification. Ten samples of the MS90335 plug 
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 Jjieu of sampies. Manufacturers of MS90335 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 qualification test paneis to show compliance with 

MIL-L-6363 and the appropriate lamp MS drawings. For LED lamps, the 
specification drawings and the certification of any reliability testing shal} 

be provided for the types of LED lamps used. 

  

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 
S \. 

wae Wwew 7? tt! weer swe eerie 

durable tags with the following information. 

PANEL, INFORMATION, INTEGRALLY ILLUMINATED, Type and Class, 
Manufacturer’s process identification, Submitted by (name of 
one +. \ fAatal £& 7 : 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 approval shall 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. a 

4.2.1.4 Jests. The qualification tests shal? 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 shal? be performed at 
atmospheric pressure of 28 to 32 inches (711.2 to 812.8 millimeters) mercury 
(Hq) at a temperature of 21° +/- 3°C (69.8 +/- 5.4 °F), and a relative 
humidity of 80% or less. 
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Type VII Radiated Emissions 

(30) Surface Endurance (4.5.17) 

Temperature (4.5.15) 
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(21) Color of Light 
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measurements shall be made in a dark room where the ambient spectral radiant 
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eneray 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. 
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all be responsible for performing. the Group II tests under the cognizance of 
the Government Quality Control Representative. The contractor shall prepare 
and have available for review quantitative test results for the authorized 

  

Government Quality Controi Representative. Acceptance or approval of material 
Ameina tha eAnmwen AF mani faetiira shall tn nn eraen ho ranetriad ae a nitarantas 
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of the acceptance of the finished product. Group III tests of Table i shall be 
invoked whenever required by the procuring activity as advised by the 
qualifying activity. 
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4.4.1 Acceptance tests. Each Integraily [iluminated information Pane! 
embbms tend Fawn arrantanean chall ha ecrstbiartad tan tha Crain TT tests. Thae tocte 
aut occu tui GUE YP Late siidadili wou PUJOL LtU cu Liu Wwe wp aa LCC wW bo ius veuUwo to 

need not be performed necessarily in the order listed. These tests shall ces \ . 

determine compliance with the requirements 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 

T.LT 

shall have passed the Group Ii tests of Tabie !. 

7, es ree FS etre ew we 

same type produced under essentially 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. 

4.4.1.1 Inspection lot. An inspection lot shall consist of all panels of the 

  

A 41.2 aciuhmittad tnenactinn Int Daragranh title "Resuhmitted Lots" of 
so Vehe & FAG OMY YOON tiFovMVMUN & EY iwe Mat ay apie wveibvirw AG FU & & ew BW wa ‘ 

MIL-STD-105 shall apply except that a resubmitted inspection lot shall be 
inspected by the contractor under the supervision of the Government Inspector 
using tightened inspection. Where the original acceptance number was zero, a 
sample size represented by the next higher sample size code jetter shaii be 

>=_>—lUC I KO KM MLE M7 than mem~eanr ”s aft rar renra 

  

cnosen. Before resupmitting, full particulars concerning the cause of previous 

rejection and the action taken to correct the defects found in the inspection 
Tot shall be furnished by the contractor to the cognizant contracting 
office. 

4.4.2 Production Lot Sampling Tests (Class 1-NVIS Green A}. Ali panel 
ananml. tan aan fue tee wl Lone conan nt 2 one ~~ ~ mem ameinn lat eka ll ha mama hin me} ain ol 
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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 pr roduction 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 submission. The 
camnla emt dt enpb wT) be nan len rt ene 3-H eenendtnm pen ttnm thn cramemete tian «ff thn 2Remiawan 
salip re UAT Shar: 0G SSrected dat ranaoi unacer wre supervision of the cognizant 

government inspector and submitted to the qualifying 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. 
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4.4.3 Defective Information Panels. When a defective panel is detected, no 
items from those stil] on hand or later produced shall be accepted until the lat 
extent and cause of failure have been determined and annronriately corrected 
wr ww wuwuew ww Ww ws 6 

4.4.4 Qther tests. The panels may be subjected to any other tests specified 
herein which the procuring activity considers necessary to determine 
conformance to this specification. The process employed shall have passed the 
qualification tests. Three copies of the drawings showing 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 
(and subparagraphs)], markings (3.8), outline dimensions, connectors [including 
3.4.3.5 (and subparagraphs)], finish (3.7 and subparagraphs), display and 
assembly using appropriate measuring tools. 

Finishes shall meet 3.7.2.1 when tested in 1 Color of finishe 
an iin AST 7 

wl. 
rdance with ASTM Di 

S. 
acco d 29. 

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 potential of 500 
volts AC, 60 Hz, shall be applied between the backplate and all pins on the 
connector for 60 seconds A votential of 500 valts DC shal? then be applied 

WH EEO E te We be wr ww a ee We WEN wy Www www eww sw we wee wo 

between the backplate and each of the pins on the connector. The leakage 
current shal} not exceed the requirements of 3.6. 

4.5.5 Contrast. The measuring apparatus shall consist of a suitable 
photometer ang Tight source (Figure 3} 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. Illumination of the panel shal] 
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 shal] be measured. The contrast shall be 
calculated according to and shall meet the requirements of 3.8.2. 

4.5.6 Auminan nce 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 

inimum luminance shall] first } 3 . eo 

luminance values shal? be measured. Maximum and minimum luminance s 
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 
measurements 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 pane? that has been configured according to 3.8.5.1. While a 
lamp is de-energized, the luminance of markings depending partially on the 
de-energized lamps for illumination shall be measured and shall meet the 
requirements of 3.8.5. 

Te we we ip FOE Nee ee 

Tuminance measurements by approved illumination test facilities should take 
into account tolerances inherent in the Tight measurement technique prescribed 
herein. For example, where the panel manufacturer certifies the illumination 
as being within the Timits shown under Column "M" below, then the procuring 
amSes.,8 hee nb nT 3 amaaeetd then nanwanld a mrniesc end btn amneniin A PT TTaminatian tact 
AULIVILY Sidil aCCepe tne pdadht&is, prouviueu His appruveu FEI PUNiHial ruin Cost 

facility measures the luminance as being within the limits shown under column 
"Pp". In any event, the total spread in the luminance data shal] not exceed the 
tolerances specified in 3.8.3. 

4.5.6.2 Luminance measurements (all types). Comparison of photometric 

mre 

Color of Light "4" pe 
(Classes) Footlamberts Footlamberts 

IR and 2R 0.5 to 1.5 0.47 to 1.58 
1BW and 2BW 0.5 ta 1.5 0.47 to 1.58 
1W 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 IR 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 colorimetry. The photometer shall be certified as meeting 
the requirement of 6.5.1.1(i1) and shall be calibrated using similar spectral 
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distributions as the class of panels being measured. Four fiiter colorimetry 
mk eae fF ob meek oe Ok bet Oe then et Lane Tisnann Tu u ur amaA UWTY all 
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classes (excent Class 12 and 2R}. The photometer used for this test shall be 
certified to accuracies within +/- 0.005 in x and y. The accuracies for this 
method can be enhanced by calibration against a spectroradiometer for one data 
point on the panel to generate the appropriate correction factors specific for 
that panel. This enhancement iS required whenever light emitted by LEDs, 

electroluminescent lamps and/or incandescent lamps have their spectral 
Aietwihutian rhannnd dia ¢n natint Filtavn thier bnaceane and AiFffarina nhnenhnr 
Mtoe FUL PUTS Linanyocu UuUuTc Vv pa ste terre CLITEVLATICQOVJVo GI Wt ti ue ouny pPiivopilve 

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. 

eceorr A P.-E eee Whe ~~] » 74-2 - et ne eee UP lth [Cl Re Le ee et eR LR 
8.90.7.  2pectrorada mevcer. ne Spectroraagriometer ts tne prererregd metnog TUT 

measuring color for al! 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 
spectroradiometer should be equal to or better than +/- 0.005 in x and y for 
ail colors to be tested. After calibration, the spectroradiometer calibration 

ce ould be validated with either tha MF! chromatirityv rofoaronco filtore [coo 
watt uw a Sadl wee wa WY ELIT! wiht iow Gir Vinhaerws uy Peru VIewnuw FB whe oe Lye 

6.5.1.6.1(d)] or optical filters producing spectral distributions similar to 
the product under test. The spectral transmittances of the MEL chromaticity 
reference filters or the similar opticai filters should be individually 
measured with a _spectrophotometer or spectroradiometer in a manner simijiar to 

Tin ~1.. ~ spectral mamnama tft ean P A ehawlA ha 
rly, tne >pet- Lidl transmittances SnouiGa ve 
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-3 Color of light (Class JR and 2R). The panel shall meet the color of 
irements of 3.9 while satisfying the legend color requirements of 
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f d may be determined for each of several markinas on the 

ollows: The photometer shall be focused on the marking. A reading 
1 be taken. One National Bureau of Standards Type No. 3215 Filter 

then be placed in the optical path between the panel and the photometer. 
ond reading (Ro) sha i then be taken. The ratio of R2 to Ri shail 
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 5.7.4 Measurement disputes. When disputes arise from color measureme 
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4.5.8 NVIS radiance (Class }-NVIS Green A). The panels shal} meet the NVIS 
radiance requirements of 3.10 when tested by a spectroradiometer meeting tne 
mnamianmaméb ne af Amnanaiw 2D nf MT! | -QERT7£9 A NUTS spotmeter montinn tha 
rey IT ewWermresoa Wi APPCIUiA vw FILE LL” Oar Vee mr VFS OPULINC LUT WGC LEG 

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 
radiance shall be determined visually with the NVIS device by increasing the 

Vly panel voltage from zero to rated condition until the first markings visua 
ae wank - —m ant Al VIS wmaArlstanmnn wa liar appear. These markings may have the greatest NVIS radiance vaiues. 

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 

LL ~ mile a bhi Loe atatad asvi t area a | & ho tt ~~ Vee td ~ =a_11 
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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 higher 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. Each NVIS panel under test shall be examined in the dark 
environment in accordance with 3.11 and MIL-L-85762 for light leaks. 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 Jumi nance areas (such as areas for knobs), 

mnt mines ol +iemtan td LaaAhk amma nn mr = tn m tan - 1 >> rm 

inspection should be performed with a typical knob in place. 

4.5.10 Gloss. The panel shall meet the Gloss requirements of 3.12 when 
measured in accordance with the ASTM D523 (60°). 
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indicia has occurred, ‘contrast measurements shall be made to determine that the 
panel meets the specification contrast requirements. Causes for rejection can 
inciude, but are not limited to, failure to meet minimum contrast requirements, 

h requirements, or blistering. 

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). 
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4.5.14 Humidity. The panels shall be subjected to ten cycles in accordance 
with Procedure III 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 (-855F) for one hour. It shall then be removed from the cold 
chamber and placed as rapidly as is practicable (within 3 minutes) in an oven 
whose temperature is maintained at +85° C (+1859 F) for one hour. This 
procedure shali be repeated four additional times. The panei shali 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 shal] be removed 
fron 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 opaque 
coating to the white markings, or vice versa. Evidence of one or more of these 
conditions shall be cause for rejection. The gtoss of the panel shal] 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 
manatee ebha.el ~ “7a ~ ‘ . 7 panels should be cleaned with lacquer thinner and mild soap and water prior t 
further photometric or radiometric tests. 

4.5.17 Surface endurance. The apparatus shal] consist of a device which must 
apply a vertical load of 9.8 Newtons which is achieved by a 1000 gram mass 
applied to the point of a needie heid at an angie of 45 degrees to the 
horizontal (see Figure 2). The apparatus shal] 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. Figure 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 limits 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 light 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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19 Radiated emissions (Type Vil). Type V 
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ulation techniques for luminance dimming shall meet the requirements of 

13. 7 when tested in accordance with Method 214, Test Condition I, Letter A of 
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-STD-202 for 1.5 hours operating in each vibration axis. 

.20 Random vibration (Type . Type VII panels that use pulse width 
] 

.5.21 Sinusoidal vibration (Type VII). Type VII panels that use pulse width 
modulation techniaues for luminance dimming 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. 
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NVIS radiance interchangqeability. Class 1-NVIS Green A | 
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5.1 Preservation and packaging. 

5.1.1 Level A. The panels shall be preserved in accordance with MI L-P-116, 
Method III, and packed 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 Packing. Packing shall be in accordance with Levels A, B, or C or 
MIL-STD-2073-1 as required by 6.2.c. 

5.2.2 Marking Interior and exterior containers shall be marked in accordance 

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. 
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(d) Whether IPL red, IPL white, USAF blue white, or ~— 
NVIS Green A light is required when the jighting units 
are cnery ized. 

Whether the data item description requirements of = eS eee —=—_ SSS ——+ = 

MIL-L-85762 are applicable for Class 1-NVIS Green A. 
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the ‘Commanding Officer, Naval Air Warfare Center, 
Mail Stop 60), 6000 Fast 2ist Street, Indianapolis, TN 4 
location is the former Naval Avionics Center. 
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6.3.1] S. Tt ac tn Ca 
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Za Authori , Qualification Te 
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 Failure of the sample or samples submitted, consideration 
tT 4 were rere e2 SFe hl Um SUC EE Ul SU he Ee ee 2 ee fauw azAA 4s anal +t+acrte aw la 

wield be given to the request of the manufacturer UL AUUTULIUIIGAE LCests Ulily 

after it has been clearly shown that changes have been made in the nroduct 

which the Government considers sufficient. to warrant additional tests. 
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6.3.2 Retrofits and modifications (Class I1-NVIS green A). With respect to 
products requiring retrofits or modifications, awards shou 
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approved for inclusion in the a 

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

2m: .~-a 

lignting should meet the performance requirements of this specification. 

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

accomplished by technicians certified to the requirements of the 
Mintature-Microminiature (2M) Electronic Assembly Repair Program and 
Instruction 4730. TR. Guidance to perform these repairs is contained 
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6.4 Mounting Devices. Grommets for mounting production panels should be in 
accordance with MS3498. 
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Svstems 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 
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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 approval, samples for comparison and all test 
equipment required to conduct tests will be provided at no cost to the 

  

Government and the manufacturer will pay all transportation costs for test 
samples required. The foilowing 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 facility shouid have photometric equipment 
capable of measuring luminance and color according to the following 
specifications: 

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

(b} Focus - no jess than 4" from the front of the jens. 

Minimum full scale sensitivity 0.1 footlambert. 
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Stability: +/- 2% zero and sensitivity combined drift 
over 8 hour period after 15 minute initial warmup. 
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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 — 

) equivalent to the photometer (i.e., meets the requirements of 6.5.1.1] 
provided a correlation has been estabdlisnhed with the photometer. Tne 
mimmbhaw af Atenlau nivale dlliminatad hy a masenramoant arar anitualant 
PIU § wi Vlioplay PIiATCI SO 3 PP Putra vow wy Ga WIC GOUT CHMit. G@atuUua VSYUrvarowse 

to 6.5.1.1 (a) should equal or exceed twice the Nyquist sampling 

requirement. Hence at least four detector elements should span any 
illuminated measurement area in both the horizontal and vertical 
directions. When the video based light meter is measuring the minimum 
full scaie Tuminance (6.5.1.1.c), it may be necessary, due to 
signal-to-noise detector characteristics, to increase the requirement 
to 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. 
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radiometer equipment capable of measuring NVIS radiance according to the 
following specifications: 

a . types -10 
(a) Minimum full scaie sensitivity: 1.0 x 10 NRa with a 

minimum spot size of 0.020" and a minimum full scale 
eAnestirwusatiu nt OF 1 FEnat Taman wt 
29Chisoa Fuiv et Vl wed Iwo fr aiwut uu 

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

(Cc) Polarization error: 1% maximum 

(d) Viewing system: must locate spot being measured with 
maximum error of 0.002". 

(e) Unit should have digital readout with a resolution of 
no iess than 0.1% of full scale. 

(f) Radiometric trim: MIL-L-85762 Class A minus blue filter 

(g) Spectral Response: 380 to 930 nanometers 

fuN ec. £ aoe tiain t ae he OS me mH OT @#lLad +l.m mk an é¢ aon $s mm ~~ | 

(hy o€Mi-annud! CeFLITICALION tnat tne pnocomMercric ana 

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 production provided it has been correlated with a spectroradiometer as 

mre 

discuss in 6.5.2.3 and the manufacturing process is under SPC control as 

  

mamird mane hk £ c “7 * Awmsis aAmrszsiantbtinan khan te ens mn ¢$han manmis Far Firimin rae e 
r€quiréad DY 0.9.c.c. ANY GEVTIaGLION wnharsoever in tne manuractur mg process 

(such as a different production 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 ]-NVIS Green A). The NVIS device should 
mn me} ha iTasmnt mn m men mm iti am ed mmm 1b iEelCUu EE ORT A AOANDE Thr amit a lant 
weet Lit JULLTaITe Ya til qailu resur uTlviur Ui MILTAT Ss IT9Cc. bc CYUILVaG PCIe 

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 comp] ance 
with MIL-A-49425. 
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6.5.1.5 Test equipment (electrical). 

6.5.1.5.1 

6.5.1.5.3 

6.5.1.5.4 

6.5.1.5.5 

6.5.1.5.6 

Voltmeters DC. 

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). 

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: Jess than -20 dB (relative to 
fundamental) at full output at 400 Hertz 
DC Offset: 1 volt maximum 

Power supply DC (for Luminance Standards). 

Range 0-130 volts (min.). 
Current 0-8 ampere (min.). 
Regulation: 0.02% line. 
Max. Ripple: 10 mV RMS. 
Stability under load: 0.05% per hour 

Power supply DC for Spectral Radiance Standards (Class I1-NVJS 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. 

6.5.1.5.7 Insulation Resistance Tester. 

(a) 
(b) 
(c) 

2 ea aa ea ee ee eS 

500 volts AC, 60 Hz 
500 volts DC 
Current: 50 microamperes 
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6.5.1.5.8 Glossmeter. Meets the requirements of 4.5.10. _ 

6.5.1.6 Test equipment (standards with National Institute of Standards and 
Tecrhnalony traceahility) 
Le ee a Oe vei UUW Ue) tt ey 

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 
lamp, should have a color temperature calibration curve 

appropriate diffuser. This lamp and at least one of 
the Tuminous intensity standards snotid be 
re-calibrated yearly or after 100 hours of use 
whichever occurs first. 

(b) Opal glass diffuser calibrated for luminous 
directional transmittance is required. 

NOTE: 

Standards of luminance and color temperature may be 
substituted for (a) and (b) above, provided that their 
accuracy is equivalent to that expected of the system 
AneenethnHt tn Ramanan aha Tf tha 
USL TVeU in pdardayr apns (a) and (Dd) avove, 17 Une 

system is self-powered, then the Standard DC power 
supply described in 6.5.1.5.5 may be deleted. Ifa 
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. 

aw 7 8 Ne ee 

(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 equivalent) A 
2856K white light source witn vaiues from 380 to 
930 nanometers in 5 nanometer increments at a nominal 
1 footlambert. The spectral radiance values should be 
accurate to within +/- 2%. ‘The color coordinates 

should be x = .4476 +/- .001 and y = .4075 +/- .003. 
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The light source should have aperture dimming 
ranahalitu FaK wadianrn lavale ta ravar tha 
Vayvavt a4 vy iwe (aur raivc tovutleo ev VITO veisw 

spectroradiometer linearity verification test of 
MIL-L-85762. 

NOTE: 

Ce amadauvAn~r al spectra VY wmadsamnn mas han eet et igairte nA fawn 
VLANUdGI US UI 2pectlid b FaUGIle Niay VO BSUVDBELILULCU tus 

(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 
lene Litbnatdael Law NASAL whiner wa ll anndtan 
(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 needed. 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 
ane Tan db = ol Tl « man tL name tnti ner eA azn libnantian een eam tA 
gerecvea, LT dad SerTrCOned@ trea Cd FT FUP ALIVE SYDSLeCW Is 

nrovided 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. 
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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 wavelength of 600 nanometer at a transmittance 
jevel of 5%. The spectral transmittance of this filter should be known within 
aA Ah Are Po + / fu. at lTanet 20ON ¢n AQN wnannmatanwe tin EF nanamataw 
atl aqgtturdary Oo} tT/ ~ 2% 1rom at te ast you tv FOV VWAGIMVuIeLes tit SJ WamIVvaeucye 7 

increments. Spectral transmittance levels are to be measurable to 1.0 x 10° 
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 spectral transmittance values should be 
measured with a duai beam spectrophotometer or a spectroradiometer (with a dual 
mannachwramatawr\ that hac a hal sass handisidth of 1” nanometers aw lace The 
THULIULES VINA LYE j LIIGL& Ttiad@o a liagti va 2? WVaIhUNWIULIT Ue 42-V VAMVINOLO!F Oo Vi TUIDde eh 

spectrophotometer or spectroradiometer should be calibrated in accordance with we wre 

ASTM standards £275 or £925 for transmittance and wavelength. The spectral 
transmittance values should have NIST traceability. The NIST traceability and 
accuracy should be demonstrated by comparing the spectrophotometer or 
spectroradiometer measured spectrai transmittances with t i]

 

=
 

enartwnsal tranemittamrace nf ANICT rannan navanann and rahal 
ePCLLiail Ut ansmicuances Vi NTIS} CUPPED Yee anu Luval 

transmittance filters (1 NIST calibration service 
A we WE Fee we 1.@., sy aw 

and of NIST neutral density filters (NIST SRM 9300). e spectral 
transmittance calibration is then transferred to higher absorption neutral 
density filters by a stepwise combination of the NIST filters and then the 
calibration transferred to neutral density filters. 

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 
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facility is contained in the room. pre room should be temperature controlled ~ 
to provide a 70° +/-59 F (21.19 +/- 2.89 C) ambient. For class 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. An 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. 
Accessories for use with the bench should include a means for supporting and 
positioning of the lamp standards, a means for supporting the opal glass, and 
adequate light baffles to exclude extraneous light. An integrating sphere with 
light source, power supply, and voltage/radiance displays may be substituted 
for the optics bench. 

6.5.1.7.3 Positioning device. A device for positioning the photometer and 
panels in a correct relationship for photometric/colorimetric measurements of 
the panel should be provided. The device should provide for both vertical and 
horizontal movement of either the photometer or the panel. 
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measurement process should be shown to be accurate and statistically stable 
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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 
comp} iance should be verified by the qualifying activity as a prerequisite for 
qualification and retention of qualification. Under special circumstances an 
altarnata nyvnroce contro! nyrnanram may ha arrantahla enmhiart ta annernaval hu tha 
GQ@IPLCrniatrc pruccos Cures 1 oprugram ma VO GULLCCpLauIict SUuUgCUL LU apypruvalr uy tie 

qualifying activity. 

6.5.2.1 Spectroradiometer measurement process (Class 1-NVIS Green A). The 
spectroradiometer measurement system should meet the requirements of Appendix B 
Af MTt ! QRE7TEL9 anA ehanrilA Ahan ralihwatnA anlAd walsdatad with a filter [eaa 
ut MI2aLA"L"*OVs7VUE ailu stuUuIUuU VO Ldadtiviateu aiu valt_tUalcecu Witt a  ULccre Lee 

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 spectroradiometer. [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 £275 and 
E925. The NIST traceability process includes the use of NIST spectra} 
transmittance filters and neutral density filters in the documented generation 
of absorptive transfer standards to cover the absorption range down to 1.0 
F-O08, The NVIS filter is then inserted within the optical path of a NIST 

Few ou wtrwie Leo Be ee ee vee wae ee Se 

traceable spectral radiance standard while accommodating 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 
randianra etanaAarada TAa ally tha combination nf Fi ltan nilnie nartral rwadiant 
FaVUuiaIIVCcG otaiudaiu. 1Ge@dai iy, CHG VLUNMUTIIaQuUVUGit Ue 1s truce pius oper ‘at tauia nev 

source should generate the maximum permissible NVIS radiance levels per 
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MIL-L-85762. Provided the optical filter shows no evidence of 
opticai activity, the spectroradiometer parameters should be op 
assure ewalidatinn within Ife Men 2 meawtiandin haeie tha mare 
assure Vai tGacvion Witervre ive. PCrivuul& vWastio,g LHC Inmtasu wit G@ 

filter plus spectral radiance source should be monitored statistical 

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 reestablishes a valid statistical process contro] (SPC) 
ee ee ee ee ee ae meee ee 

measurement prucess. 
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The validation phase may also include the generation of a standard light pla 

that should be repeatedly, routinely and periodically measured over time fo 
monitor the stability, accuracy, and precision of the spectroradiometer 
measurement process. As a minimum, the standard light plate or the filter plus 
Y,.— meet Si. wg ke Po rr oe ee rn =- rer Bees ee et —_-_ PPh at BLIP ane Af we ee 

lamp Combination snould nave a NIST traceabie calibrated NVIS radiance value 
antial tan tha mavimium limit etatad in MT! -1 -9576?2 Tho alancod tima ann tha 
eyual LU Cie Lik? FS TY emt 7 FLaAULULU bey pis, LL Uw i Whe tim verupowvru we be wis visit 

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 luminance, 
color coordinates, or NVIS radiance values, then the standard is acceptable 
until one or more of these changes do occur. Individual spectroradiometer NVIS 
radiance values from measuring the standard should be monitored using, for 
instance an XY and Moving Ranae (¥/mov8) control chart This chart should b 
as uel > Ant mo Stews ptw eury Naliyt AAs iw VEN G wWwthes wi itUur U ouryw wet EUS Ww snau Tw wT 

used to assess the accuracy, precision, and stability of the measurement 
system. The accuracy should be assessed by comparing the center line of the 
X-chart (Xbar) to the certified value of the standard; Xbar should not differ 
by more than +/- 10% of the certified value. The precision should be assessed 
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6.5.2.2 Manufacturing process (Ciass 1-NV 
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I reen A p 

s PC parameter. 
the same type of X and 

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 control Timit is maintained under the maximum Jimit 
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and correct the problem so as to bring the manufacturing process back into 
control. 

  

6.5.2.3 Spotmeter measurement process (Ciass J-NViIS Green A). A spotmeter, 
mantinann +ha mhawman nt ami nd i iann a £ £2 ce 1 9 —_m mem Oe en ame 2.2.72 mre tahiti a aT menmn & fase $ ant 
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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 properly calibrated and correlated against a spectroradiometer meeting the 
requirements of Appendix B of MIL-L-85762; (2) both the spectroradiometer and 
the spotmeter measurement processes are monitored with an X and Moving Range 
contro Crhiare as Ueste 1DeG un eDJe Lely \{ 9] tine manufacturi ng process ren iaif uw ttl 

statistical contral as described in 6.5.2.2. The spotmeter should be 

correlated to a spectroradiometer on a minimal semiannual basis. If the 
manufacturing process is altered (as evidenced by an “out-of- control" condition 
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on the SPC chart, or kn 
and so on) the spot ete 
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 

r known changes in paint/material suppliers, formulations, 
meter sho should not be acceptable until the manufacturing 

witwearw siwwy wh pe wee se went Se Sh 

1.2, 1.9 x°*% NRa). Actual production panels should be measured in the same 

locations 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 equipment sources is 

intended to cover only those special items called for in this specification 
which are not readily available. Other items are considered to be available 

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). 

.6.2 Chromaticity reference filters. The Marine Engineering Laboratory 

fer 
§ 
Reference Filters may be obtained from: 

20 Acost 

Stamford, CT 06902 

Photo Research 
9330 DeSoto 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 

JIIVU DeSo LO Avenue 

Chatsworth, CA 92313-2192 

Hoffman Engineering Corporation 
20 Acosta Street 
Stamford, CT 06902 

Kael A a oP eee ee ee ee ee 

aerive Corporation 

2564 Woodland Drive 
Anaheim, CA 92801 

  

  

6.6.4 NVIS Radiance (NR) Filters (Class 1-NVJS Green A). Filters for the 

validation of the spectroradiometer may be obtained from NAWC Indianapolis (See 

6.3). 

6.6.5 Surface endurance tester. A surface endurance tester (also known as a 

balanced beam scrape-adhesion and mar tester) may be obtained from: 

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

(2
d mM
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6.6.6 Glossmeter. A glossmeter may be obtained from: 

Danl N fardnar Camnanv Incr 
Fawil Ve SQ VTIC FE Vurip tay > aTiWe 

316 N. E. First Street 

ectroradiometer. Spectroradiometers meeting Appendix B requirements of 
762 may be obtained from: 

c
o
 

i)
 

g
e
 

Photo Research 
oS ae ee 

9330 DeSoto Avenue 
Chatsworth, CA 92313-2192 

EG&G Gamma Scientific 
oreo A meem Prscdciian 
0001 Atru vii tve 

San Diego, CA 92123 

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

Photo Research 
n277 Natata Avani: 
9330 VoOUULY AVC u 

Chatsworth, CA 92313-2192 

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 
  

technical measurement requirements of this specification and should be prepared 
A—_A mm $n. wm mak ha mA nm met aman $ wmwmnanenotis amnA fe at Sms tima tha tact fart aus 

to Gemonstrate all Ul LHe tweadsaul CIUCIIL proceaures ae aily Gime rit took Faure is 

is inspected. Evidence of completion of specialized instruction in display 
illumination measurements for aerospace vehicles is desirable. 

6.8 Adapter plug MS90335-9. This adapter plug has been designed to allow the 
conversion from Type III lighting panels which utilize the MS25010 light 
areramhnliine +a sthoar Tuna TV nvr V ale Thao nittin ranlacroc tha MS2ENIN and ic 
aooCcmyui res cy Ccreeyei typo fF UE v pane:rs. Pe prbuey Pep raves be biwiwvaew Gi Fo 

screwed into eit! er the MS25010A or MS25010B receptacles located in the control 
Fe ee ee 

panel box. An 
adapter insertio 

- respectively. 
ior 
t 

$s 
= =-11 
roall Type {il 
Ww 
an 

MS90335-7 or ugs which are used 
This convers 7 e u 
maaan q 

ete upda 
nF wv 
wl J 

6.9 Mockup. A mockup of the lighting panel display should be provided as 
required by the Procuring Activity. 

==. = 

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. 

6.312 Metrication. When metric units are preferred, metrication should be 
performed 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. 

SOT SOS SES SS SS SS ee her aS SSS Se Geo es ee ee i oe SO SE ee ee a se a eae ee ee



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

  

Inches X 25.4 = millimeters (mm) 
Cane WY TM BNAQO — matanen /=\ 
reel A V.9USO = MELErS (mM) 

Footlamberts (f1) x 3.4262591 = candela per m2 (cd/mé@) 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: 

l circular inch = tooo, 000 circular mils 
4 — — ~—— 2. Wk 4 A775", ~2 .... 3 2 + — wh __ 4 Aa7°o° 414A we em Fo oe tl De 

1 square incn = 1.¢/5s¢ Circular Inch = i,¢é/5,¢5y9 Circular Mis 

"A circular mil is the area of a circle 0.001 inch in diameter 

One circular mil = 7.85 x 10-7 iné 
Circular mil = 1.0 x 10-© circular inches 

=~ £ NEINIFAQ « 1fnAf aw? 
—~— weVOs/VU/HO A LV ™~ LENS 

= 7.8539816 x 10-7 in2 
= 0.00050670748 mm2 
= 0.78539816 milé 

A square mi) = area of a square which has a width and jength of 1 mii (0.001 
inch) 
1 square mi] = 1.273 circular mi! 

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 requires | additional information. A circular mil is the area of i 

circle (7.95398 x 10-10 in2 or §.0670748 x 1n-6 
mit or 0.001 ncn diameter LIrore Ls eOVIIO A ~ Ftm™ VE Je UUT UT TO A 4M 

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

ine. or 6.4516 x 10-6 cm2) A square mi] equals 1.273 circular mils. my ounce 

copper" refers to a plating thickness of 1 ounce of copper per square foot. 
Copper has a density of 8.92 g/cm3 or 5/156 ounces/in3 (or 0.742476 ounces 
per mil square foot). The product of a conductor width (in mils), a 
Pamisramonati am £ a hee aml mim MAO nt FARK Ae [Aaninmnane Aa F811 eRe Frat \ +c +ha rPrrAdc & 
Conversion |} GUL 9 Qi WUMIILes Ui LUpPpyei (VUUTICES vcr eaWUuadi © suey 1” oe or ee 

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 mils [i.e, 

conductor width (mils) x 1.714 x ounces of copper = circular mijs}]. For 
example, a {1 ounce copper piating of 148 mils width meets the minimum cross 
sectional requirements of 254 circular miis; a 2 ounce copper piating of 74 

mits width meets the minimum cross sectional requirement of 254 circular 
mile 
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6.14 Consideration of data requirements. The following data requirements 
should be considered considered when this specification is applied on a 
contract. The applicable Data Item Descriptions (BID’s} should be reviewed in 

conjunction with the specific acquisition to ensure that only the essential 
data is requested/provided and that the DID’s are tailored to reflect the 
requirements of the specific specification. To ensure correct contractual 
application of the data requirements, a Contract Data Requirements List (DD 
Form 1423) must be prepared to obtain the data, except where DOD FAR Supplement 

= An rer. 

27.475-1 exempts the requirement for a DD Form 1423 

Reference 
Paragraph Number DID Title 

3.2, 4.4 DI-NDTI-80809A Test/Inspection Reports 

4.4.4 Di-DRPR-80651 Engineering Drawings 

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 

current, cleared DiD’s are cited on the DD Form 1432. 

6.15 & cw ew ees 

Control Panels 
EL Panels 

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: Preparing Activity 
Army - AV Navy - AS 
Navy -AS (Project No. 6220 - 1041) 

Ty. 8 Asi 2ai2tnnms 

Revicw ACLIVILIGCS. 

Army - MI 
Navy - MC, SH 
Air Force - 11,99 

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 III. Illumination Test Facility Certification Specification Summary 

MIL-P-7788F REQUIREMENTS PARAGRAPH # | AVAILABLE | CALIBRATED 

Photometer 6.5.1.1 

Spectroradiometer 6.5.1.2 wee 

NR Spotmeter 6.5.1.3 wee 

NVIS device 6.5.1.4 eee 

DVM, 0-20, 120V, 0.05%, 4 digits 6.5.1.5.1 

Ammeter, 5A, 0.07%, 4 digits 6.5.1.5.2 

Current shunt, 5A, 0.02% 6.5.1.5.2 

Power supply, 30¥, 5A (Panels) 6.5.1.5.3 * 

Power supply, 115V, 400 Hz (Panels) 6.5.1.5.4 * 

Power supply, 130V, 5A (Luminance Stds) 6.5.1.5.5 ** * 

Power supply, 10V, 42A (Spectral Radiance Stds 6.5.1.5.6 =* * 

500W med bipost, 130V, SA (Luminance Std) 6.5.1.6.la ** 

CT std, 500W, 1800-2856K 6.5.1.6.la ** 

Opal glass, lum direct. trans. 6.5.1.6.1b ** 

Equivalent std luminance & color 6.5.1.6.1 

30A/T24/13 (Spectral Radiance Std) 6.5.1.6.2 ** 

Equivalent 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 akK 

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 xe * 

Positioner for photometer (H&V) 6.5.1.7.3 

Needles 6.6.1 

Insulation Resistance Tester 6.5.1.5.7 

Gloss Meter 6.5.1.5.8 

Written Procedures 6.5 

Expert’s Name 6.7         
  

LEGEND: 

* = Not Applicable 
kk 

*** = Required for NVIS only 
= Not Required if appropriate equivalent standards are used 

40 
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| MM pIA THRU 
Wel HOLES 

CONNECTOR LOCATION 

+3 TWO 050 

  

    

      
. ALL LETTERS AND NUMBERS SHALL BE 5/32’ 

  
It 

H 

eu rwerny mre, eeye we. 

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 
WHITE TRANSLUCENT AREAS PER 37.2.1. 

ON TYPE IV PANELS LAMP LOCATIONS AND CIRCUIT SHALL BE 
MARKED ON THE REAR OF THE PANEL IN ACCORDANCE WITH 
3.4.3.4.3. 

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

FIGURE 1. Qualification sample, Type IV, V, VI and VII 

panels, all classes. 
  

fepe 11 AD) and 6421) 
qece 3.1, 2.8 GG OS.) 

4)
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NEEDLE | / ~ 

MOVEMENT OF PLATE Zr ase + 2 

o . s 
*\— puastic PLATE 

[ 13° TO 27° 

ap, | a a 
} L£ 902 70 003 INCH [ 

RAD 
< sort STEEL NEEOLE 

FIGURE 2. SURFACE ENDURANCE 1 
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Ns 1 PANEL 
45° \ LZ. “~~ UNDER TEST 

—— ‘\ oo 
Let is 

PHOTOMETER in V 

CT | 

  
(MIN) 

FOCAL DISTANCE 

NOTE: 
(1) Light source not a permanent attachment 

(2) Angular and distance requirements to be maintained 

(3) Lluminance at a panel is approximately 50 foot candles 

(4) See 3.8.2 and 4.5.5 

FIGURE 3. Contrast Fixture Apparatus 
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Variations may be necessary for other 
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points as shown. 

should be ma 

NOTE: 

. POINTS FOR CHARACTER LUMINANCE MEASUREMENTS (see 4.5.6)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL 

INSTRUCTIONS 

1. The preparing activity must complete blocks 1, 2, 3, and 8. in block 1, both the document number and revision 
letter should be given. 

2. Thesubmitter of this form must complete blocks 4, 5, 6, and 7. 

3. The preparing activity must provide a reply within 30 days from receipt of the form. 

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of 
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to 
waive any portion of the referenced document(s) or to amend contractual requirements. 

1. DOCUMENT NUMBER 2. DOCUMENT DATE (YYMMDO) 
| RECOMMEND A CHANGE: " MIL -P-7788F 921116 
  

    
  7 DOCUMENT THHILE 

PANELS, INFORMATION, INTEGRALLY LUMINATED 
4, NATURE OF CHANGE (identify paragraph number: and inlude+proposed sewrite, if passuble. Attach extra sheets as needed.)   

  5. REASON FOR RECOMMENDATION 

  

         
& SUBMITTER ~~ .5 55: a 

n NAME (lam, Fink Ta ad :   

  = ADRESS tok % Code) 

  

  §, PREPARING ACTIVITY 
  

  

1 SMECONMANDING OFFICER, NAVAL AIR b. TELEPHONE {include Area Code) (FARE CENTER AIRCRAFT DIVISION LAKEHURST | ‘1? Commercial » GR) AUTOVON 
SYSTEMS REQUIREMENTS DEPARTMENT (908) 323-7488 624-7488 

. ADORESS (inciude Zip Code) IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT: 
CODE SR3 Defense Quality and Standardization OHice 
LAKEHURST, NJ 08733-5100 $203 Leesburg Pike, Suite 1403, Falls Church, VA 22041-3466   Telephone (703) 756-2340 AUTOVON 289-2340   
  '‘D Form 1426, OCT 89 Previous editions are obsolete. sense
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