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bn and advisory push-button switches and indicators are considere
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NVIS compatible lighting is defined as any lighting whose spectral radiance has been
selectively filtered to meet the NVIS radiance and chromaticity requirements of MIL-L-
85762A when dimmed to the specified luminance value.
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2. REFERENCES:

2.1 Applicable Documents:

The following publications form a part of this specification to the extent specified herein.

2.1.1 U.S. Government Publications: Available from the Document Automation and
Production Service (DAPS), Building 4/D, 700 Robbins Avenue, Philadelphia, PA 19111-

5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.
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MIL-PR

MIL-S-88039B
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F-22885G Switches, Push Button, llluminated, General’Specific

Specification for

3. NVIS COMPATIBILITY BASICS:

3.1 Night Vis

NVIS are

3.1.1 Image

galliumrarsenide photocathode and microchannel plate to produce the am

on Imaging System (NVIS):

devices that provide aircrew members with the ability to see at nig
amplifying outside scenes illuminated by:the night sky.

Systems, llluminated, Warning, Caution, and Advisory

h (NVIS)

tion for

, General

nt by greatly

ntensifiers: NVIS use third generation (GEN IIl) image intensifier tlibes having a

necesspry to operate in starlight.

3.1.2 Mechanics of NVIS QOperation: The night sky irradiates objects with photo
reflectgd as photantimages. These photon images are focused by the obj
onto the photocathode which emits electrons in direct proportion to the nu
photons striking its surface. These electrons are greatly multiplied by the
plate and.are“directed onto a phosphor screen where the amplified image

through

the ocular lens (see Figure 1).

plification

hs which are
bctive lens
mber of
microchannel
s viewed

3.2 Classification:

NVIS compatible lighting requirements are stated based on the type and class NVIS being

used.

3.21 NVIST

ypes:

3.2.1.1 Type I: These are direct view image NVIS which display the intensified image on a

phosphor screen in the user's direct line of sight.
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3.2.1.2 Type
see-t

3.2.2 NVIS (lasses:

FIGURE 1

II: These are projected image NVIS which project the intensified in
nrough medium in the user's line of sight.

nage on a

3.2.2.1 Clasg A: Any NVIS utilizing-a 625 nm minus blue objective lens filter conforming to the
specifications in Figure 2:are Class A. The relative spectral response of|the Class A
NVIS|is shown in Figure.3 and the tabulated values are listed in Table 6 |of
MIL-L-85762A.

3.2.2.2 Clasg B: Any(NVIS utilizing a 665 nm minus blue objective lens filter conforming to the

speci

Clasg B NWAS is shown in Figure 5 and the tabulated values are listed in
MIL--85762A.

3.3 NVIS Co

ficationsin Figure 4 are Class B. The relative spectral response cu

rve of the
Table 7 of

mpatible Lighting:

NVIS compatible lighting is lighting which can be seen with the unaided eye without

causing i

nterference or degradation of the NVIS intensification capabilities.

3.3.1 NVIS Radiance: NVIS radiance is the amount of energy emitted by a light source that is
visible through NVIS and represents the amount of interference produced by the light
source.
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FIGURE 2 - (Class A) 625 nm Minus Blue Filter Specification
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FIGURE 4 - (Class B) 665 nm Minus Blue Filter Specification
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3.3.2 Definitipn of NVIS Radiance: NVIS radiance (NRYis the integral of the curve generated
by muliiplying the spectral radiance of a light source by the relative spectral response of
the Clags A or Class B NVIS.

NR = G(A) max [525G(1) SN(A) dA (Eq. 1)
where:
NR = NVIS radiance

G() max = 1_mA/W (for the correct units)

G(ph) =Relative NVIS response

N(L) = Spectral radiance of lighting component
(W/cm?sr*nm)

di = 5 nm increments

S = Scaling factor Lg/Ly

where: Lg = Luminance required

Ly = Luminance measured
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3.3.3 Definition of Compatible Lighting: A lighting component produces compatible lighting if
its NVIS radiance does not exceed a specified maximum when set to produce a
specified luminance. For primary cockpit lighting the maximum allowable NVIS radiance
is 1.7 x 107'° when the lighting is set to produce 0.1 fL.

4. RECOMMENDATIONS:

Illuminated pushbutton switches and indicators are used in crew stations as visual signals to
provide crew members with vital status information. Functionally, they serve as caution and
advisory lights;master cautiomtights,anmd-warnmng fights—Whemthese crew stations are
required to|be compatible with NVIS, the pushbutton switch and indicator displays must
meet the lighting requirements of MIL-L-85762A. These compatibility requirements must be
strictly obsgerved so as not to compromise the safety of crew members(performing tasks
while usind NVIS.

4.1 Sunlight Readability:

llluminated pushbutton switches and indicators requiring. readability in sunlight must meet
the daylight legibility and readability requirements of MIL-L-85762A. Two segparate
requirements are defined depending on whether.erénot the display is to be r¢adable in
direct reflected specular sunlight.

4.1.1 Specular Sunlight Readability Requirements: llluminated switches and indicators
requirirlg readability in direct reflected.specular sunlight must have a lighted contrast C_
not lesg than 0.4 and an unlighted contrast Cy_ with an absolute value lesg than or equal
to 0.1 ynder 10 000 fc of illumination as defined in MIL-L-85762A and MIL{PRF-22885G
when sgt at full rated voltages.

4.1.1.1 Test Arrangement: The-test arrangement must be as shown in Figure 6|where the
10 0Q0 fc source isyset'to an angle of 15° off the normal to the display and is the angle
of ingidence. Thephotometer is set at the angle of reflectance of 15°.
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ast Requirements: The contrast requirements

B
The On/Background contrast C, = =2

1
BS _B‘I

The Off /Background contrast C ;=
1

B, = Average backgroundluminance
B, = Average character luminance, lighted

B3 = Average character luminance, unlighted

bd-in MIL-S-22885.

_B1

verage-eharacter and background luminance measurements shoul
readihgs per character in accordance with the sunlight readability fest procedure

forC_ and Cy_ are:

>0.4

<0.0+041

(Eq. 2)

d include

41.2

Daylight Readability Excluding Specular Sunlight: llluminated pushbutton switches and

indicators not requiring readability in direct reflected specular sunlight must have a
contrast, C., of not less than 1.0 in a 10 000 fc diffuse white light environment as defined
in MIL-S-38039.

41.21

suggested test arrangement is shown in Figure 7.

Test Arrangement: The test arrangement is not defined in MIL-S-38039 but a
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ast Requirement: The contrast requirements for C, is:

BZ _B‘I

1

Contrast C| = 21.0

a)
E

B="Average brightness of the unlighted portion

bTANDARD
VIEWING SURFACE
FTER ADJUSTMENT
T SOURCE)

(Eq. 3)

B, = Average brightness of the lighted portion

The average character and background luminance measurements should include
three readings per character in accordance with the sunlight readability test procedure
defined in MIL-S-22885.

-10 -
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4.1.3 Special Considerations:

4.1.31

4.1.3.2

4.1.3.3

4.2 Caution and Advisory Displays Using NVIS Green A or Green B:

Specular Reflections: The sunlight readability test requiring readability in direct
reflected specular sunlight is the most severe test for sunlight readability. It represents
the worst case situation where the display is exposed to direct sunshine and
positioned such that the pilot sees a specular reflection of the sun. In this case it is
recommended that the display have hidden legends and a low reflective, diffuse front
surface to avoid ghosting (appearing illuminated when unenergized) and to eliminate
surface specular reflections.

Contrast Values: The specular sunlight contrast value of C_ > 0.4 has b¢en reduced
from P.6 minimum to allow for the additional filtering necessary to achieve NVIS
compatibility. A contrast of 0.4 is marginally acceptable and it isdesirabje for displays
to haye higher contrast values for improved sunlight readability.

Minimpum Display Luminance: It is recommended that a-display have a minimum
averdge luminance of 250 fL at full rated voltage to meet the requirements for sunlight
readability. Displays with an average luminance less than 250 fL may be¢ difficult to
recognize in high illuminance conditions.

Illuminated pushbutton switches and indicators that are used as caution and advisory
signals in an NVIS compatible crew station must meet the requirements of MIIL-L-85762A.

4.2.1

4211

4212

Chromaticity and Luminance Requirements:

NVIS|Green A: The coldr-of caution and advisory displays are required {o be NVIS
Green A when they are-set to produce 0.1 fL. The NVIS Green A color i the area
within a circle whose radius is 0.037 and is located at u,= 0.088 and v, ¥ 0.543 on the
CIE 1976 UCS Diagram (see Figure 8). This is the same color requiremient as that
requifed for pfimary instrument and panel lighting.

NVIS|Green B: MIL-L-85762A recognizes that in some cases NVIS Gregn A displays
may nofproduce sufficient brightness to be sunlight readable. As an alt¢rnative the
specification allows displays to be NVIS Green B where increased display emphasis
by highly saturated colors is necessary or adequate display sunlight readability cannot
be achieved with NVIS Green A. The NVIS Green B color is the area bounded by the
spectral locus and a circle whose radius is 0.057 and is located at u, = 0.131 and v, =
0.623 shown in Figure 8. The display must produce this color when set to 0.1 fL.

-11 -
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4213

NVIS Radiance Requirements: The NVIS radiance of caution and advisory displays
must be less than 1.7 x 107'° when set to produce 0.1 fL. The NVIS radiance is
calculated using the Class A response curve. This is the same radiance requirement
as that required for primary instrument and panel lighting. The NVIS radiance is
measured at 15 fL then scaled down to 0.1 fL since MIL-L-85762A requires the
measurement to be made at full rated voltage or 15 fL, whichever is less.

4.2.2 Special Considerations:

4221

4222

4.2.2.3

4224

4225

4226

Visug
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Dimming Effect on NVIS Green A: When incandescent lamps are used

readd
occul
meas
(nean
right
A col

Visud
greer
limits

Dimnping Effects on NVIS Green B: The NVIS Green B color exhibits a §

color
temp
shou
and 3

Clasq
NVIS
the G

FAppearance of NWHS-GreemA—The NWHS-GreemATegiomimnctude
bs of blue-green, green, and yellowish-green. In some applications
hiformity of color can be a problem. In these instances the colorre
ned to allow only colors in the upper half of the NVIS Greern A regic

ble, caution, and advisory displays, a significant shift in lamp color
s when dimming from full rated voltage to 0.1 flxwhere the color is
ured. This can cause a significant shift in the-display's color from &

imit) at 0.1 fL. The display should be designed so that it meets the
Dr requirements at full voltage and at 0. 1~fL.

| Appearance of NVIS Green B: Fhe NVIS Green B color is green
in appearance with reasonably-good color uniformity within the sp

when dimmed fronmifull voltage down to 0.1 fL (because of the shiff
brature). The shiftis not as great as for the NVIS Green A color. T
d be designed. so’'that it meets the NVIS Green B requirement both
t0.1fL.

B NVIS Radiance: Caution and advisory displays specified for us¢
crew.stations must meet the MIL-L-85762A NVIS radiance require

5 various
this
uirement is
DN.

n sunlight
temperature

actually
bluish-green

the center of NVIS Green A) at full voltage 10”a yellowish-green (n¢ar the upper

NVIS Green

to yellowish-
bcification

slight shift in
in lamp color
he display

at full voltage

e in Class B
ments using

lass'A NVIS relative spectral response. This is done to insure intefchangeability

of displays between Class A and Class B NVIS compatible cockpits. This also applies
to primary instrument and panel lighting.

Usage of NVIS Green A and Green B Displays: NVIS Green A and Green B displays,
conforming to the NVIS radiance requirements, may be used in any quantity or in any
position within an NVIS compatible cockpit without causing too much interference.

-13 -
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