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MILITARY SPECIFICATION

COLORS, AERONAUTICAL LIOHTS.AND LIGHTING EQUIPMENT,
GEMERAL REQUIREMENTS FOR

This specification has been approved by the Department

of the Air Force and by the Bureau of Naval Weapons.

1. SCOPE

1.1 Socpa.e This specification covers the chromaticity and tranmission
requirements of equippent light tranaitting vare in the deacending order of

transmission.

1.2 Classification.Colors shall be furnished in two types in accordance

with the following designations, ae specified:

Type I - Aviation colors:

(a) Avietion red
(>) Aviation yellow

, Aviation green
Aviation blue

) aviation white
) Instrument and panel lighting red7

@

Type II - Identification colors:

a) Identdifiestion red
b) Idestifieation yellow
co) Identification green
(d) Identification lunar wnite

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation

for videor request for proposal, form a part of this specification to the extent

anecispecified hereint

[rsc 7650 |



MIL-C-25050A(450)

SPECIFICATIONS

Military

MIL-L-25467 Lighting, Integral, Aircraft Instrument, General Speci-
fication for

SLANDARDS

Federal

FED. STD. NO.3 Colors, Aeronautical Lighting

(Copies of specifications, standards, drawings, and publications required
by suppliers in connection with specific procurement functions should be obtained
from the procuring activity or es directed by the comtrecting officer.)

3. REQUIREMENTS

3.1 Aytationsolorg.- Standards for aviation colors shall conform to the
following fundamental colorimetric definitions. In figure 1, theese limite are
shown grephically in the coordinate system of the Intermastionsa] Commissioa on
Tllwminetion (C.I.E,) in which they ere stated mmerically. Figure 2 is a
transformetion of figure 1 which the spacing of the colors acre seurly corres-
pomis to their apparent differences in chromaticity as sven by an everage ebscr-
ver. , (Reference! youreal of the Optical Society, Vol. 29, page 370; September
1939. See 6.3.1.

3.1.1 Aviation red, type I(a), is any color for which:

y is not greater than 0.335, ani
z is not greater than 0.002,

3.1.2 Instrument and pane] lighting red, type I(f) is any oolor which:

y is not greater than 0.306
z is not greater than 0.001.

3.1.3 Aviation yellow, type I(b), 48 any color which: 2/

y is not less than 0.370, or greater than 0.425, and
z is not greater than 0.007.

3.1.4 Aviation green, type I(c), i any color for which:

x is not greater than 0.440 - 0.320 y, or greater
than yy - 0.170, and

y is not less than 0.390 - 0.170 x.

l/ The chromaticity requirements for aviation yellow are adjusted to re-
quire the same type of glass as identification yellow, but allowance
is mede for the difference’in color temperature ranges of the lamps.
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FIGURE 1. CI.B Mixture diagram showing aviation color limits
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Aviation bine, type I(d), is any color for which:

x is not greater than 0.175,
Se not greater than x,

7 Aivtided br &. is not greater than 0.015. 2/
Pr babVbVF PY ew SSK BS

Aviation white, type I(e), 1s any color for which:

Wis Ie §46 not lees than 0.350, or greater than 0.540, and

- Yo is not mmericelly greater than 0.01. 3/

2/ fy ie the total flux of the light under consideration, and Jr is the
pert of that flux which 42 traneitted hy a renli

transmiseion-standard filter deiegnetion as Ratio

Standards(NBS) 30554,

ca of identification red

nal Bureau of

 

- Standards for identification colors shell com
= s Tt. B219 haan

cllowing fundamental coalorimetric definitions, in ii 3, theses

list te Feabown grephically in the coordinated eystem (C.I.E.) in which they

numerically.

Identification red ia any color for which:

y is not greater than 0.287, and
t is not greater than 0.001.

Identification yellow (amber ware) is any color for which:

r greater than 0,423, and

Oe ee eee

Identification lunar white is any color for which:

x ie not less than 0.240, or eeethan 0.440, and

y- Y, is not greater 0.015, and .

Yor Y is not greater than 0.045. (See footnote 3/ of 3.1.6).
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3.3 Sthandarda.- Eech color standard shall consist of a set of two or
more filters and an illuminant of designated color temperature. One filter desig-
nated as the "pale limit" shall represent the minimm coloration that is accept-
able. In general, this filter ahall also represent a hue limit. One or more
filters of the set, designated as "transmission stemierds", shall provide a basis
for measuring the trangmission of ware that is near the minim acceptable trans-
miasion for its grade. In the case of grada A ware or other ware of similer
chromaticity, the pale limit may be used ae a basis for measuring the transmission.
When a second chromaticity limit is deemed advisable, an additional filter may be
used, or a tranamission standard may be used as such, and these filtera shall
be designated as "red limit", "blue limit", etc. For identification green,
separate yellow-green and blue-green standards are required.

3.3.1 Chromaticity.- In combination with the designated light source, each
of the filters of a standard ahall give a chromaticity conforming to the funde-
mental definition for the color represented. The chromaticity of the trans-
mission standard shall also conform to the limits in table I. The same set of
filters may be adopted for use with more than one illuminant, provided the re-
sulting trichromatic coordinates fall within the fundamental definitions.

TABLE I. Chromaticity limits for transmission standards
(4ominant 2,854° K)
 

Color Limit Color Linit
 

 

 

    

Aviation red y¥<0.310 Identification red y<0.280
Aviation yellow 7 <0.403 Identification yellow 7 <0.403
Aviation green x <0.210 Identificatior green yD.150 + 2.900 x
Aviation blue y¥< 0.086 —— __

Identification lunar
white x<0.285

Instrument and panel
lighting red y <0. 306

3.3.2

Similarity

ofmaterjal.- The chromaticity characteristics of the
tranaission stendarde shall be the same as those of the pale limit according
to the definition (see 6.3.3).

3.3.3 ofcoleoring.~ The coloring matter shall be unifornly
distributed throughout the material, except in the case of selenium red and
yellow filters for which « slight variation will be accepted as unavoidable.

3.3.4 D - The standard filters shall be cut square, not more
than 5.05 cm. (1.99 in.) nor less than 4.90 cm. (1.93 in.) on each side, and
shall be not less than 1.5 me. (0.059 in.) thick.
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3.3.5

Qptical

quality,- Standard filters shall have eufficiently plane,

parallel, ani well-polished faces, and shall be sufficiently free from bubbles,

striee, scratobes, ani other defects so as to be suitable, in the opinion of

the National Bureau of Standerds, for certification as stantarde.

3.3.6 Trapemingion.- The transmission of the staniard filters for 2,854°

K shall be not less than 0.60 times the minimum transmission ratio specified

for the vare.

3.4 Llpminante.- Unleas otherwise specified, the color temperatures

specified in table II shall be standard for use in the purchase of equipment as

indicated.

TABLE II. Standerd illuminasts

 

 

 

Equipment Color temperature °K

Approach lights, airport 3,000 to 2,100

Approach lights, carrier 2,854 to 1,900

Beacons 3,000 to 2,854

Boundary lights 2,854 to 2,100
Code beacons 3,000 to 2,854

Course lights 3,000 to 2,854

Contact lights 2,854 to 2,100

Identification lighta 2,854 to 1,900

Obstruction lights 2,854 to 2,100

Position (running) lighte 2,854 to 2,365
Range lights 2,854 to 2,18

Traffic control lights 2,854
Signal and special lights ]/ 2,854

Instrusent and pane] lights 2,165 to 1,800  
 

1/ Unless otherwise specified in the proposal.

3.5 Selon

3.5.1

Ghrometicityof

mondifineingeouirment.- When nomliffusing ware or

equipment using such ware ie procured in accordance with « standard, the light

transmitted in every direction that is to be utilised in service eball confora

to the following requirements at every color temperature vithin the range

specified in teble II.

3.5.1.1

Red

ware,- The light transmitted by gee ware furnished shell

not be yellower nor less saturated than the light nemitted by the applicable

pale limit..

3.5.1.1.1

Ingtrumentand

pane]

lighting

red.~ The light transmitted by
the ware furnished shall not be yellower nor legs saturated than the light

tranamitted by an NBS 3215 filter from a 2,854" K source.

8
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3.5ele2 2S1L0K_MArh.- The light tranemitted by the ware furnished shail
A

od Light WEcane.© veu Vy vise Gppes 9 ae—_—

aturated than the light trangaitted by the“applicablepale“lantt.

not be less saturated than the light transmitted by t
and ahell ba naither yellover nor biner than the ligh— Tv awe Cae Toeaew wee Se= —w

applicable yellow and blue limite, respectively.

3.5.1.4 dAvintion-hineware. The light transmitied by the ware furnished
shal} be ant sree i aan eaturatad then the light tranmnittad by tha nale
IGAd mw G+ vuarel ms 40890 FS Cus &

limit, and when light tranamitted by the were is tranmitted in turnthrough e
replica of identification red trangmiesion standard filter designated as NBS

30554, the light transmitted by the combination shall beoot more than 0.015
4h 74 be weOD ee She wee ekt§dhant thea wid ditear

Limes Lare 14Kid tranamitted Vy VAIS FELT SAvv VEO 4 OM fi)wens

3.5.1.5 colorlessware,- The light transmitted by the ware
furnished shall not be noticeably different in chromaticity from the illuminant.

3.5.1.6 Idantifiaation Innerahite ware.- The light transmitted by the
ware furnished shall not be yellower than the light tranamitted by the pale
limit, nor bluer than the light transaitted by the blue limit.

3.5.2 Chromaticity of aiffmeaing wara.- When diffnsing ware. or equipment
using such ware, ia specified to be in ecoordance with e standard, the chromaticity
of every portion that is Geaignesto be visible in service shall conform to the
following requirements at every color temperature within the range specifiscd in
table II.

2S5enca Oi einASiatieSena The ‘liuminated surfece cf the were shell not
appear appreciably different in chromaticity from the surface of the white diffa-

3.5.2.2 ITdentifioetion-redweare.- The illuminetec surface of the ware
shall not be yellover nor iess saturated than the surface of the white diffa-
sing standerd vieved through the applicable nale limit. 

- The illuminated eurface of

the ware sbell not be redder than the surface of the white diffusing standard
vieved through the applicable red limit, nor greener mr lease saturated thanpst VES SPpeseaves —_e 9° rere eS ise

the surface of the same standard viewed. through the applicable green limit.

w
w

e W
n

e w
D

e \
)

aaa w&ete. oo

3.5.2.4 Identifinstion-greenware,.- The iliuminsted surface of the ware
shell mot he lesas aetnrated then the aurfane nf tha white aiffnaine atardard

viewed through the applicable pale limit and shall be naither yellover nor bluer
than the surface of the same standard viewed through the applicable yellow and
biue limite, respectively.

3.5.2.5 Innarewhiteware.- The illuminated surface of the
ware shall not appear yellower than the surface of the white diffusing standard
vieved through|the epplicable pale limit nor bluer than the surfeoe of the same
a eeeee = o_obd mo—- 94. -_K% Q@i—a4eaStandard Viewed through the applicable blue limit.

9
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3.5.2.6

Agpembled

squimmant.- When lighting unite using incandescect lamps

ae illuminants are purchased under thie epecificetion and it ie not precticadle

to inspect the light-transmitting vere by itealf, the requiremexts for color shall

apply to the complete units.

3.6 Tranmeiastonandprightoess.-

3.6.1

Treommbasionof

pondiffugingware,- The transmission ratio of non-
diffusing ware purchased under this specification sball be not less than the value

 

specified in table III for nondiffusing ware of the grade anid color stipulated.

TABLE III, Transmission and ieee limits
(Sliuminant 2,854° K

Grade Red Yellow Green Blue Loper limite Pm 2/       
Minimum ecceptable tranapission ratios
 

Rondiffueing vares, type I colors (aviation):

      
 

 
 

 

A 2/ 0.200 0.450 0.225 0.026 o-- -—-

B 3/ 0.175 0.400 0.200 0.022 ~- 0.950 40(95) 1/

dD 5/ 0.130 0.300 0.150 | 0.008 ~- 0.900 |

Nondiffusing vare, type II colors (identification);

B 0.048 0.400 | 0.048 | -_- 0.120 __- | 40

Acceptable brightness ratioe

Diffusing ware, type I colors (aviation):

B (min) -- -- -- -- -- 0,800! 60
@nax) -~ = -~ = -— = o“o- -_- 1, 200 120

Diffusing were, typs I] colora (identification):

B (ein) 0.048 0.400 0,048 -- 0.120 --| 40

(wax) 0.120 2.000 0.120 -- 0.300 -~ -~|100          
L/ R values are minigum cr maximum acceptable readings when transmission and

ratios ere tested on the relative besie specified herein. In the case of
-. O@=<£ 244.8

aviation colors for nondiffusing ware, A, is 95 for “wnite".

R Grade A is to be used only when the highest possible transmission is

essentiel.

— o
O
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3/ Grade B is suitable for pressed ware of a uniform thickness of not more than
6 ma. (0.2 in.) throughout the working area, such as position light and
identification cover glasses, amooth obstruction-light covers, and alao for

filters for carrier approach lights.

/ Grade C is miitable for such blown ware as code—beacon and contact-light
filters.

Grade D is suitable for thick-sectioned glassware such as beacon lenses,
dncluding course lights, obstruction-light lenses, and contact-light lenses
and also for filters for sirport approach lights.

3.6.2 diffusingware.- The brightness of diffusing ware
purchased under this specification shall be within the limits specified in

table III for diffusing ware of the color and grace stipulated.

3.6.3 sqnimment.- When lighting units using incandescent lamps
ae illuminants are purchased under this specification and it is not practicable
to inspect the light-transmitting ware by itself, units utilising diffusing
vare shall conform to the requirements for brightnesa, but units using nondiffusing

ware shall not be tested for tranamission. In such cases, the procurement order

shall contain camlepower requirements covering the performance of the assembled

unit.

3.7 withoutsteandam.- Lighting units and lamps which
derive their color fram the highly chromatic nature of the illuminant, and other

equipment for which it 1e impracticable to use a color standard, shall be

purchased by fundamental definitions, in which case the chromaticity coordinates

of the light tranamitted or emitted shall conform to the applicable definitions

(see 3.3 ami 3.2). In the cass of equipment using incemtescent lawns, this

requirement ahball be met for al] 4lluminants within the range to be used in

service.

i, QUALITY ASSURANCE PROVISIONS

4.1

Responsibility

foringmection,- Unless otherwise specified in the

contract or purchase order, the supplier is responsible for the performance of

all inspection requirements as epecified herein. Except as otherwise specified,

the supplier may utilise his own facilities or any commercial laboratory accept-

able to the Goverment. The Goverment reserves the right to perform any of the

inspections set forth in the specification vhere such inspections are deemed

necessary to assure supplies and services conform to prescribed requirements.

4.2 Classification

of

temta,- All the tests required herein for the test-

ing of colors are classified as quality conformance tests, for which necessary

sampling techniques and methods of testing are specified in this section.

4.2.1 Spempling.- In casea where it is impracticable to inspect each piece

for color, the sampling ahall be done in such manner as to include extremes

of chromaticity and transmission rather thab if 4 random manner.

il
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£.32.1 Gertified aaninmeant.. When cartified test eaquirment
mess SS Fot ~ 4 : )

contractor shall provide equipment certified withinthe preceding 12 months by

a recognised competent laboratory.

i {

4.3.3 Comparison jagp.- A certified seasoned lamp, that has besa standerd-
{zed for color temperature of 2,854° K amd much other color temperatures as are
required for the inapection, shall be nased.

4.3.4 jamp.- A certified test iamp of the sans types a8 Used 15 the
maiivmert etarndardiand far 2. 85/9 K and moh other anler tameratrres a8 ara
wyUdweav @8VvVE6B4GE4 VLAOCU 6 WH ajwrw ao ©4688 Wuewas w wos -—w —- —

required for the inspection, ll be used.

4.3.5 HBlestris metar,- A certified woltmster or ammeter suitabie for tne
eewernnae aheal) he naad Car aantealling tha | amma.
pe pews Fisadedh We Www «we VWs Veneonmgy Veow ewe >

4.3.6 Comparstor,- A suitable photometer, color comparator, photoelectric
cell with microammeter, or combination of such instrumenta, shall be used for
testing the chrometicite and tran asi on.
wug bee Vass wiat WR Vaveaevg SSeeOe@

4-3-7 Powar.- The power for Lighting the standard and test lamps shall be

of sufficiently constant voltage to permit satisfactory testing.

4.4 methods.-

4.4.1 Cbhromsticityteste.-

4.4.1.1 Were.- The determination of the chromaticity for ware made to
instrument and panel lighting red limits shall be deterzinsd by the method speci-
fied in Specification MIL-1-25467. If a special color comparator or other

souisment 42 to be used, the inatrostiona will he furnished with the
special qupaeere ite ww wad» 4457704 WV VAY

equipment; otherwise, inspection shall proceed as specified herein, The lamp
shall be adjusted to the correct voltages or currents corresponding to the solor
temperature at which the test is to be made. If the ware has the same ohrome-

and mend ot 2a metiinw $27 thks definiticn 4s £24.42 an the atandard
ticity Gharacteristics, according uw OVE 246 WOKS BE >weeps ws

filters, the comparison of the ware with the"standard ahall be conducted with
both standard and test lamps et « color temperature of 2,854° K; otherwise,
separate vests shall be made with both lamps at the extreme limita of color tenper-~

4 mod = ¢abh12 TT P. datae’ ro hathas mae ant ¢he ween firni shed haa
atures specifica in VEWSLD ido au GSvGlmaine whether Wwe Ww WSU 6S GS Sh 6DAIS SD

chromaticity characteristics equivalent to those of the standard filters, the
inapector may compare the chromaticity differences between doubtful pieces of
ware and thepale limit or hue limit standerd at the extreme color temperature

22 @tees 2 ose £4 OBmmewwenn Le oe ola
Ol tase specified Tenge, ang if there is m0 Git tGFERUS BS EE eSSume equivalences.

12
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A.delelel The atendard lens, cover, or other piece shall be placed in the
position to be cocupied by the test vare. The photometer ahall be so positioned
between the lamps, or otherwise adjusted, thet the two fields, each illuminated
by one of the lemma , are eaually bright. For nondiffusing vare, the test fields

shall be the surfaces of the test plates. For diffnaing ware, portions of the
standerd and comparieon pieces aball serve as test fields. The chromaticity
of the two fields ahonld be the same, but in case there is a alight difference

in chromaticity the current through the test lamp shall be slightly decreased
or increased if posaible, and the position of the photometer changed until the
brightness match is restored. Decreasing the current shall make the light
yellower. The process shall be repeated until the brightness match and
chromaticity matoh are both obtained with the same setting.

Aeboclele2 The pale limtt shall then be inserted between the comparison

lamp and the photometer field, ani the ware to be tested shall be placed over the
test lemp in ite norma] pogition with respect to the lamp. If a lens is being
tested,a collector may be used to focus the light in the tranaitted bem.

b.belele3 If the test piece is a lens which in service is combined with e

clear colorlese lens to form a doublet, this cleer lens may be included in the
fe ohoee oe weeeod
VEEL ETTENKGSS,

heboleled The brightness of the test and comparison fields shall be miched

before determining the acceptability as to chromaticity. If the chromaticity
of the part of the photometric field illuminated by the test lamp ie on the

allowable side of the limit, as represented by the chromaticity of the portion of

the test field that is illuminated by the comparison larp and standard filter,
the equipment under test shall be so rotated that the test rays traverse some

other part of the equipment. If the chromaticity in any direction is unsatis-
factory, the equipment shall be unacceptable as to color and wili be rejected.

 

4.4.2 Iighthing The procedure for testing essembled units sball be
the same as that specified in 4.4.1.1, but the photcmeter shall be so equipped
and positioned as to insure a fair average of the light emitted in the test

direction. Both the lamp in the unit and the comparison lemp shell be operated

at the extreme limits of color temperature specified in table II. Ifa
standardised test lamp is not available, the lamp in the unit shell be adjusted
to the correct color temperature either by comparing the direct light from this

lamp with light from the comparison lamp, or by cperating it at the voltages at

which an average lamp of its type has the required color temperatures.

4.3 ~ 4 as ane ~ a 2. @ @ me eae ___ - em. lt 4e purchased

by fundamental definitions, the chromaticity of the trananitted or emitted light
may be determined by comparing the chromaticity of the transmitted or emitted
light with light of known chromaticity, provided the direction of the hue ani
saturation differences are such as to indicate definitely conformity or non
conformity with color requirements specified in 3.1 and 3.2. Quantitative
colorimetric methoda will be naed if no satiafectory source filter combinationsSS a ————— lhc SS

are available,

4.4.4apdratio,- Unless a special photometer
or a light collecting device is to be used, the instructions for use of which
are furnished with the instrument, the inspector will proceed as specified herein.
For tranamiseaion ratio test there ahall be used either e visual or spectrally
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corrected photoelectric photometer using a photocel] of the type commonly called

“solor corrected", equipped with ea filter correcting ite spectral sensitivity to
agree approximately with the luminosity function, y, of the standard observer.
For the determination of brightness retios, # visual photometer without a test-
plate ahall be used. With such a photometer, the observer shall see comparable
portions of the test and comparison covers,

4.4.4.1 Before testing the ware submitted for inspection, the standard lens,
cover, or other piece shall be pleced in the position to be occupied by the test

ware. If a visual photometer is used, an initial reading, R, shall be made with

standard clear or diffusing piece in position but with no filter on either side

of the test plate. (If the photometer does not read either illumination or
brightness directly, all readings shail be reduced to values proportional to i11-

umination or brightness, es the case may be.) The photometer reading thus ob-
teined, which ehall be represented by Ry, will be substituted in the following

forma, togetber with the appropriate values of T,, the tranmmission of the

tranamission standard, 7T,, the minimum or maximum acceptable value of the trana-
mission or brightness retic from table ITI, to obtein the minimm or mevimm
acceptable reading, Ry.

Ry = Ry (T,/T,)

tra n standard ahal] then be inserted between the comparison lamp end

he teat plete before proceeding with the testing.

4.4.4.1.1 If a photoelectric photometer is tc be used, the trangission
stendard shall be pleced in front of it and an initial reading, R,, (corrected
if necessary) will be-‘taken. The transmission stayiard shall be removed before
proceeding with the testing of the vere. The ninimux aocepteble reeding is con-

puted by substituting Ry in the formule specified in 4.4.4.1.

Lehebel.2 After the acceptable readings have been determined, the test

pieces shall be substituted for the standard ware with either type of photo—

meter, and any piece which does not give a photometer reading (corrected if nec-
cessary) within the acceptable limits shall be rejected. Pieces shall be so rote-
ted that the tranemiseion or brightness retio is tested for several portions

of the test piece.

|8 ae heeda led wheee median_ Mm. ldetdtingw walnma
= 4S 240VES USA

hohed

specified in table III for the tranamission ratios and brightness ratios for

the several identification colors are related by simple ratios. For each of

these colors, the minimum transmission ratio and brightness ratio are 40 percent

of the maximum brightness ratio. For many purposes, it is convenient to adjust

the photometer so that the minimum and maximm acceptable readings, R, in the
formule (4.4.4.1) will have the same values, that is 40 and 100. By a sinilar

adjustaent, the minimum acceptable readings for grade B nondiffusing ware in the

aviation colors, except "vhite", may also be made 40. Ry will heve these values

if the initial reading R, 1s equal to 100 times the ratio of the transmission of
the transmission etemlerd to the applicable value to Te in table IV, that ie,
wesw we

Ry * 100 Te/Tg. This makes Re = 40 because T, = 100 T,/40 in the table.

14
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TABIE IV. Values of T,

 

 

     

Color Te Color Te

Aviation red 0.43575 Identification red 0.120

Avietion yellow 1,000 Identification yellow 1.000

Aviation green 0.500 Identification green 0.120

Aviation blue 0.055 Identification lunar white 0.30
 

4.4.5.1 For aviation whites, so filters shall be used. If in this case the

initial reading is made 100, the two minimm and the naximm acceptable readings

will be the values specified in table ID, namely 95, 80, and 120, respectively.

When the above method is to be followed, it i4@ convenient to mark the initial

readings on the trenamission standards.

4.5 Refereesteghe.-

4oo5el Geperal.- The contractor may appeal the decision of the procuring

activity with reference to differences in hue and saturation from those speci-

Med in 3,5. If such an appeal is meade, ani if the procuring activity dees

a referees test to be warranted, such a test shall be made by a competent

laboratory. If the nature of the chromaticity differences are such thet the

inspector is unable to determine whether or not some cf the unite submitted con-

form to the applicable requirements, he shall select typical specimens of the

dovbtful unite and subsait them for referee tests. Requests for referee tests

should state whether or not ware was inspected on the basis of vere having the

seme chromaticity characteristics as the pale limit. Referee tests shall be made

by quantitative colorimetric methods, ani the equipment tested shall conform to

the requirements of 3.5 interpreted in accordance with the definitions of 6.3.

The referee tests shali be correlsied to 3.5 in accordance with the following

interpretations.

4.5.1.1 Epe.- With the exception of eviation white and identification
lunar white, the equipment shall conform to the hue requirements of 3.5

interpreted in ecoordance with the colorimetric definitions of 6.3.

4.5.1.2 Satwration.- The minimm acceptable saturation shall be defined

for the respective colors, where x,, y, are the trichromsatic coordinates for the

accepted pale limits as follows:

8 shall not exceed 0.002.fs} Aviation red:
b) Instrument and panel

lighting red:
(c) Aviation yellow:
(4) Aviation green:

(e) Aviation blues

s shall not axceed 0.001.
s shall not exceed 0.007.
y ra metvieee than

y shel] not exceed Ye - (X- Xq)-

15



MIL-C-250504(ASC)

(ft) Identification red: x aball not exceed 0.001.
\g) Identification yellov: @ shall mot exceed 0.005.

(nh) Identification green: y qnall be not leas than yg + 1.200
X= Za)

(4) Idemtifioation lunar .
white: y sball be within the fundamental

anOd de - ~
definitions of 3.2, and =z ehell be

pot less than the x-coordinste of
the blne-liuit standard nor greater
than x-coordinate of the pale-linit
standard.

4.5.1.3 forwhite;- For aviation white, y shall be
within the fundamental definitiona of 3.1, and x; - x sball not be numerically
greater than 0.02. (x, is the x-coordinste of the illusinant viewed through
the standard vare.)

4.5.1.4 fundamentaldefinitiong.- When equipment is
purchased by fundamental definitions, or without a color standerd, the Chromatici-

ty coordinates of the light tranamitted, aball conform to the fundamental
definitions as applicable.

4.5.2 Metbod.-

4.5.21 material- If the inspector's tests were made on the basis
of material having the same chromaticity characteristics as the standard filters,
the referee laboratory shall first determine whether or not the specimens being
tested conform to the definition for the chromaticity characteristics in
6.3.3. If the matefial is found to conform to this definition, the chromaticity

teste aball be made at a color temperature of 2,854° K; otherwise, chromaticity
tests shal) be made at the extreme limits of color temperature specified in
table IT.

4.5.202. Chromaticity.- The chromaticity shall be determined by any recog-

nised colorimetric method, and if it does not meet the above requirements, the

equipment shall be reported as not in accordance with this specification without

further tests.

4.5.2.3orratio.- The trangmission or
brightness ratio shall be determined as specified herein, end if it does not
conform to 3.6, the equipment shell be reported as not in accordance with the
specification.

5. PREPARATION FOR DELIVERY

5.1 Sot applicable to this specification.

6. NOTES

6.1 Jotendednes. The colors ere intended for use for aviation ground-
lighting equipment and for aircraft lights.
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6.2 Unless ctherwise specified, glass and plastic ware will be procured

according to color standards; and equipment utilising light souroes of distinc-

tive chromaticity will be procured by fundamental definitions.

6.3 Refinitiongs.-

6.3.1 observer.- The fundamental definitions of the color are

expressed in terms of the “standard observer" ami coordinate aystem adopted by

the International Commission on Illumination (C.I.E.) at Cambridge, England, in

1931 and published in the Journal of the Optical Society, vol. 23, page 359,

October 1933. Wherever chromaticity coordinstes (x, y, 3) appear in this speci-

fication they relate to this syste.

6.3.2 Chromaticity.— The chromaticity of a color is determined by ite hue

end saturation which for the purposes of this specification are defined as

follows:

6.3.2.1 Hue 4s that attribute of certain colors by which they are clasai-

fied as reds, yellows, greens, blues, etc. For the purpose of referee teste,

for which a colorimetric definition of the requirements ia necessary, two colors

will be considered as yielding the same hue if they have the same dominant wave

length with reference to the point x = 0.333. Colore which have no hue are

Called neutral colors, In generel, colora represented in the region near

x = 0.333, y = 0.333 may be considered neutral. The yellow-blue distinctions

referred to in connection vith identification lunar white in 3.5.1.6. are

differences in saturation and eabculd not be confused with differences in hue.

6.3.2.2 Saturation expresses degree of difference from neutral; that is,

tne less prominent the hue, the lower the saturation.

6.3.3 Samechromaticitycharacteriatica.- 4 piece of light-transmitting
materiel will be considered as heving the same chromaticity characteristics as

a standard piece for a stated range of illuminants if it is possible to make a

specimen of the same spectra] tranamissivity as the standard piece, the x and

y coordinates of which, for every illuminant within the range, differ from those

of the test piece with the same illuminant by less than a stated tolerance. In

this specification, the range of illuminants ia that specified in table II and

the tolerance is 0.010.

6.3.4 Trenemiegionratio,~- The transmission ratio is the ratio of the
light trenemitted by a test piece to the light transmitted from an equivelent
light source within the same solid angle by a standard piece of the same design

made from the colorless material of the same type as the test piece . If the
candlepover of a unit with a clear lens or cover is mitiplied by the trens-
mission ratio, the product is epproximately the candlepover to be expected with

the test piece substituted for the colorless piece.

6.3.5 Brightnessratin,~- The brightness ratio is the ratio of the bright-
ness of # portion of a test piece of diffusing were to theibtightness of a corr-
esponding portion of the indicated area of a standard piece of diffusing ware

of the same design made from vhite or nearly white material of the same type as

the test piece, the two pieces being ‘lluminsted by equipment light sources.
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6.3.6 colorgtandards.~ <A procurement color standard is a
stamard adopted by a procuring activity to control the purchase of ware to
be furnished in eccordance with the procurement specification. Such standards
may be adopted from time to time after they have been certified by the National
Bureau of Standards as conforming to ths requirements of this specification.
Filters other than replicas of these may be used es standards, provided the
request for bids states the filter mumbers, the designated color temperature
of the illuminent, and the chromaticity coordinates computed for the standard
observer and coordinate system described herein.

6.3.7 colorstandania.~ 4 manufacturer's color standard
is a standard submitted by a bidder and accepted by the procuring activity to
control the purchase of vare to be furnished in accordance with a procurement
specification. The chromaticity coordinates represented by a mamfacturer's
standerd will be determined by a laboratory equipped to make suoh determinations
before such standard is accepted. Filters already furnished by the bidder, or
his prospective subcontractor, to the activity requesting the bid, or to the
National Bureau of Standards with the consent of that bureau, may be designated
by the bidder as a manufacturer's standard for a specific quotation.

6.4 indicis.- The margins of this specification are marked to
indicate uhere changes, deletions, or additions to the previous isme heve been
made. This is done eas s convenience only andi the Goverment assumes no liability
whatsoever for any inaccurecies in these notations. Pigures are not so marked.
Biddere “and contractors are cautioned to evaluate the requirements of this
document based on the entire content as written, irrespective of the marginal note-
tions and relationship to the last previous issue.

Custodians: Preparing activity:
Navy - Weps ‘Navy - Weps
Air Porce - ASD

Reviewer activity:
Ravy - Weps
Air Porce - SAA, ASD

User activity:
Navy - Weps
Air Porce - AD

Review/user informetion i# 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 DoD Index of Specifications and
md me odd od
5 Vanmuarus.
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