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MIL-C-25050A(ASG)
2 DECEMBER 1963

Superseding
AIL-Ca25050( ASG )
29 October 1754

MILITARY SPECIFICATION

COLORS, AERONAUTICAL LIGH?S AND LIGHTING EQUIPMENT,
GERERAL REQUIREMENTS FOR

This specification has been approved by the Departeent
of the Air Foroe and by the Bureau of Naval Weapons.

1, SCoPE

1.1 § e This specification sovers tbs ghromatisity and tranmmission

requirements of equipment light tranmmitting vare in the descending order of
transmission.

1.2 Glassifiosation.- Colors shall be furnished in tuo types in accordance
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Type I - Aviation oolorst
(a) Aviation red

(b) Avistion yellow

Aviation green

Aviation blue

) Aviation white

) Instrument and panel lighting red

g

ne D OS

Type 11 - ldentification colors:

a) ldentificstion red

b) Idestification yellow

c) Identification green

{(d) Idemtification lumar white

2. APPLICABLE DOCUMENTS

2.1 The folloving documants, of the issue in effect on dste of invitation
for bids or request for proposal, form a part of this specification to the exteat

specified harein:

-
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W L-C-25050A (ASG)
SRECIFICATIONS

Mllitary

MIL-1-25467 Lighting, Integral, Airoraft Instrument, Ceneral Speci-
fication for

STANDARDS
Iaderal
PID. &D. N0, 3 Colars, Asropsutical lighting

(Copies of specifications, standards, drswvings, and publications required
by suppliers in connection with specific procuremesst functions should be obtained
from the procuring activity or as directed by the comtrecting offioer.)

3. REQUIRRMENTS

3.1 Aviation golors.- Standards for aviation colors sbhall conform to the
folloving fundamental colorimetric defimitions, In figure 1, these limite are
shovn grsphically in the coordinate system of the Interastionsl Cammissioa on
Illmminstion (C.I.E,) in which they are stated mmerically. Figure 2 is a
transformstion of figure 1 which the spacing of the colars more sserly corree-
poads to thair apparent differences in chromsticity as swen by an sverage sbeer-
ver. )(R?tornoo: .)Yonrnl of the Optical Society, Vol. 29, page 370; September
1939, See 6.3.1.

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

y is pot greater than 0.335, and
z is not greater than 0,002,

3.1.2 Instrument and pamel lighting red, type I(f) is amy oolor which:

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

3.1.3 Aviation yellow, type I(b), 1s any oolor which: L/

y is pot less than 0.370, or greater than 0.425, and
32 is not greater thanm 0.007.

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

x is not greater than 0.440 - 0.320 y, or greater
tm ’ - 0.1’”, .M
y is not less than 0.390 - 0.170 x.

1/ The chromaticity requirements for aviation yellov are adjusted to re-
quire the same type of glass as identification yellow, but allowance
is made for the difference’in color temperature ranges of the lamps.
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x is pot grutc than 0.175,

is not greatsr iban X,
Y M ivtded by 4. is not grester tham 0.015. 2/

rr UbViWuw vy Py -2l
Aviation vhite, type I(e), is anmy color for which:

B 8 S I

is not less thar 0.350, or greater than 0.540, and
- ¥, is not numerically greater than 0.0l. 3/

memd A 42 tha

& total flux of the ht under consideration, and fr is the
&/ g:f-‘t‘a;h:hﬁ% flux which is n&ﬁ.—«gm by a replica of identification red
tra sion-itandard {ilter delsgnation as n tional Bureau of

3.2

3.2.4

andards (NBS) 30554.

ification colors ahnll con~

Y gy Shama

c itions., In figure 3, thsss
< .w...u natad -vnt-m (C.I.E.) 4in which they
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Identification red is any color for which:

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

Identification lunar white is eny color for which:

x 42 pot less than 0.240. or grutcr tban 0.440, and
y - ¥y, is not greater than 0.015, and .
Yo~ ¥ 4is pot greater than 0.045. (See footnote 3/ of 3.1.6).
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3.3 Stapdarda.- Each color standard shall consist of a set of two or
more £ilters and an illuminant of designsted color tempersturs. One filter desig-
nated as the "pale limit" shall represent the minimm coloration that is accept-
able. In general, this filter shall also represent a hue limit. One or more
filters of the set, designated as "transmission stendards”, shall provide a basis
for measuring the tranmmission of ware that is near the minimmm acceptable trans-
mission for its grade. In the case of grada A ware or other ware of similar
chromaticity, the pale limit may be used as a basis for measuring the transmission.
When & second chromaticity limit is deemed advisable, an additional filter may be
used, or a transmmission standard may be used as such, and these filters shall
be designated as "red limit", "blue limit", etc. For idemtification 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 shall give a chromaticity conforming to the funda-
mepntal definition for the color represented. The chromatieity of the trans-
nission standerd shall also conform to the limits in table I. The same set of
filters may be adopted for use with more thar one illuminant, provided the re-
sulting trichromatic coordinates fall within the fundamental definitions.

TABLE 1. Chromaticity limita for transmission standards
(111omirant 2,854° K)

Color Limit Color Limit

Aviation red ¥<0.310 Identification red ¥y<0.280
Avistion yellou 7 <0.402 Idextificstion yellow 7 <C.403
Aviation green x <0.210 Identificatior green . ¥y>»2.150 + 2,200 x
Aviation blue y< 0,086
Identification lunar
white x<0,285

Ipstrument and panel

lighting red ¥y <0.306

3.3.2 Sizilaritvy of material.- The chromaticity characteristics of the

transzission standarde shall be the same as those of the pale limit according
to the definition (see 6.3.3).

3.3.3 Dpiformity of coloring,~ The coloring matter shall be uniformly
distributed throughout the material, except in the case of selenimm red and
yellow filters for which a 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 pot less than 1.5 mm. (0.059 in.) thick.
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3.3.5 Optical guality,- Standard filters sball bave sufficiently plame,
parallel, and well-polished faces, and shall be sufficiently fres from bubbles,
strise, scratohes, and other defects so a8 to be suitadble, in the opinion of
the National Bureau of Standards, for certification as standarde.

3.3.6 Trapapiasion.- The transmission of the standard filters for 2,854°
X shall be not less than 0.60 times the minimmm transmiseion ratio epecified
for the wvare.

1.4 Iluminants.~ Unless otherwiss specified, the color temperatures

specified in table II eball be standard for use in the purchase of equipment as
indicated.

TABLE II. Standard illuxinacts

Equipment Color tempersture °X

Approach lights, airport 3,000 to 2,100
Approach lights, carrier 2,85, to 1,900
Beacons 3,000 to 2,854
Bourdary lights 2,85 to 2,100
Code beacons 3,000 to 2,854
Course lights 3, to 2,854
Comtact lights 2,854 to 2,100
Identification lighta 2,854 to 1,900
Obstruction lights 2,854 to 2,100
Position (rusning) lighte 2,854 to 2,365
Range lights 2,854 to 2,100
Traffic control lights 2,854

Signal end special lights 1/ 2,854

Instrusent and panel lights 2,165 to 1,800

1/ Unless othervise specified in tbe proposal.

3.5 Lolora.-

3,5,1 Chromaticity of mondiffneine souivment.- When nondiffusing vere or
equipment using such ware is procured in acoordance with s standard, the light
transmitted in every direction that is to be utilised in service shall oconfora
to the following requirements at every color temperature vithin ths range
specified in table II.

3.5.1.1 HRed warse,~ The light transmitted byg: ware furnished shall
pot be yellower nor less saturated than the light psmitted by the applicable
pale limit..

3.5.1.1.1 lostrument and panel lighting red.~- The light transmitted by
the ware furnished shall not be yellower nor lesqs saturated tbap the light
transmitted by an KBS 3215 filter from a 2,854™ K source.

8
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3.5.1.2 Isllox mars.- The light transmitted by the vare furnished aball
emd bha maddom dheom thea Viobhd bunccamdbdbald b bha anetiaakhla -.A 14-40 anr srasn.
UV U IS WIRL UV JLLgkv v u—;vm V] WU mpplLvavew Ty sve go T
er nor less saturated than the light tranmsitted by the -un‘.l.iublo pale limit.

3.5.1.3 Grsenwars,~ The light tranmmitted by the vare furnished shall
noi be less saturated than the light transmitied by the applissbtls pals limit
and shall ba neither ysllower por blner than the light transmitted by the

applicable yellov and blue limits, respectively.

3.5.1.4 Aviation-bine wmre.~ The light transmitied by the ware furnished

abz1l bs =ot lam2 aaturated than tha uah-r transmittad hv the M]n
DAIR AL Vo A 5tvvuvL w‘ A DT SWMOWMI SV

limit, and vhen light transmitted by the ware is trnn.ittod in turn through a
replice of identificetion red transmiesion standard filter designated as E?S
3055A the light trannittod by the combinstion shall be not more than 0.015

—— Ao 14 Me canadtdtod e dha vawme wlbbhand tha »ad Pilbar
\1&“5 VT LAV \u unmouw VY WUT WEIT wWivUVuw vuu AT bhdvEaL e

3.5.1.5 Avistiop-whiie golarless wara,- The light transmitted by the vare
furnished shall not be noticeably different in chromaticity from the illuminamt,

3.5.1.6 ldantification Innar-athite sara.~ The light transmitted by the

vare furnished shall not be yellower than the light transmmitted by the pale
limit, por bluer than the light transmitted by the blue limit.

3.5.2 Chrommticity of Aiffnmeine vara_- When diffunsing ware. or equipment

PR L

using such ware, ia specified to be in sccordance with a standard, the chromaticity

of every portion that is designed to be visible in service ahall conform to the
fo
t

ollowing requirementis at every coior temperature withim the range specifisd ia
ahle IT.

2.5.22 W The illuminzted surfece of the wvere ghell not

M o P W - »,
appear appreciably different in chromaticity from the surface of ihs white diffu
sing standard,

3.5.2.2 Jdeptificstiop-rad yvare.- The illuminsted surface of the ware
shall not be yellower nor less spaturated than ithe surface of ibe white diffa-
sing standsrd vieved through the apnlicable pale limit.

3.5.2.3 ldemtification-vellow (ambar) ware,- The illuminated surface of

tbe ware shall not be redder than the surisce of the white diffusing stamiard
visuad *hmna); tha ammlicahla rad limit nor ocresnar mor lass saturated than

aiY wmppasvmUAT 4w aasme vy -

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

3.5.2.4 ldenptificaiiop-gresn were.- The illmminsted surface of ihe vare
ahal) not ha lesa satnratad th-- tha aurfana of the uvhita A‘l'ﬁl.{ﬂ. -hninrd

vieved through the applicable pale limit and shall be peither yellower nor bluer
than the surface of the same standard viewed through the applicable yellov and
blue limits, respectively.

3.5.2.5 ldentification Junar-white wars.- The illuminated surface of the
vare shall not appear yellower than the surface of the white diffusing standard
viewed through the applicablo pllo lilit nor bloer than the surfece of the same

PRy Sy W | R _ 4__2 A

staniard viewsd through the applicable blue limit,
9
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3.5.2,6 Asssmblad souimmant,- When lighting units using incandescest lamps
as illuminants are purchased under this specifiocstion and it ie not precticable
to inspect the light-transmitting ware by itself, the requiremexts for oolor shall
apply to the occmplete units,

3.6 Iransmiasion.and RXigbiDass.-

3.6.1 Irsosmiasiop of popdiffusing ware.- The trensmission ratio of non-
diffusing ware purchased under this specification sball be not less than the value

specified in table III for mondiffusing ware of the grale amd oolor stipulated.

TABLE II1. Trsnsmission and s lixits
(111uminant 2,854° X
Grade Red Yellow Green Blue Lovar | hiee | Pu ¥/

Minimum scceptable tranmsission ratios

Rondiffueing wvares, type I colors (aviation):

A 2/ 0.200 0.450 0.225 0.026 - - - -
B 3/ 0.175 0.400 0.200 0.022 - - |0.9% | 40(95) L/
c 4 0.150 0.350 0.175 0.016 - - |0.925
p 5/ | 0.130 0.300 0.150 0.008 - - [0.900
Nondiffusing ware, type 1l colors (identification):
B gsg-é-s 'Oeém 0-0‘8 - - 00120 - - LO
Acceptable brightness ratioe
Diffusing ware, types I colors (aviation):
1
B (min) - - -~ - - - - - - 0.800 | 80
{max) - - -- - - - - - - 1,200 | 120
Diffusine were, type II colors (idemtification):
B(nn) 0.0‘3 OQW 0.0“ - - o.w - - w
(max) 0.120 1.000 0.120 -- 0.300 -~ =« | 100

L/ R values are minimum or maximum acceptable readings when transxission and
ratios are tested on tbe relative basis specified herein. In the case of

& M aaa_m

aviation eolors for nondiffusing ware, R, is 95 for “wbite®.

R

Grade A is to be used only vhen the highest possidble transmission is
essontial.

-
o

{
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3/ Grade B is suitable for pressed ware of a unifors thickness of not more than
é s, (0.2 in.) throughout the working area, such as position light and
identification cover glasses, amooth obstruction-light covers, and also for
filters for carrier approach lights,

Grede C is suitable for such blown ware as code-beacon and conmtact-light
filters.

Grade D is suitable for thick-sectioned glasswvare such a# beacon lenses,
including course lights, obstruction-light lenses, and oontact-light lenses
and also for filters for airport approsch lights.

3.6.2 Brightpeas of diffusing ware.- 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 grade stipulated.

3.6.3 Aasexbled squipment.- When lighting units using incandescent lamps
as illmminants are purchased under this specification and it ie not practiceble
to inspect the light-tranmmitting ware by itself, units utilising diffusing
vare shall conform to the requirements for brightness, but units using nondiffuaing
vare shall not be tested for transmission. In such cases, the procurement order
shall contain candlepower requirements covering the performance of the assembled

unit.

3.7 Procurememt without & color standaxd.- Lighting units and lamps which
derive their color fram the highly chromstic nature of the illuminant, anod other
equipment for which it is imprasticable to use s color standard, sball be
purchased by fundemental definitions, in which case the chromsticity coordinates
of the light transmitted or emitted shall conform to the appliocable dafinitions
{se® 3.1 anmd 3.2). In the cass of sguipmcst ueing incendescent lapna; this
requirement shall be met for all {lluminamts within the range to be used in
service,

L. GQUALITY ASSURANCE PROVISIONS
4.1 Responsibility for dngpection.- Unless otherwise specified in the

contract or purchase order, the supplier is responsible for the performance of
all inspection requirements as specified herein., KExcept as othervise specified,
the supplier may utilise his own facilities or any commercial laboratory accepi-
able to the Govermment. The Government reserves the right to perform amy of the
inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

4.2 Classificstion of testa,- A1l the tests required herein for the tesi-
ing of colors sre classified as quality conformance tests, for vhich necessary
sampling techniques and methods of testing are specified in this section.

4.2.1 Sapplipg.- In cases where it is impracticable to inspect each piece
for color, the sampling shall be done in such manner as to include extremes

ar oo =

of chromaticity and transmissiop rather thap in & random Wenner.

11
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4.2,1 Cartifiad asnivmant.. Uhen ocartified test equimment is required. the
contractor shall provide equipment certified within the preceding 12 months by

1 a Pt mbmmdamda O amdamd PIl¢ama ava asnandPliaf 4n '-‘-'-1 Q’..M.ﬂ‘

edek YWiNANL _BuBiMMBi AL ™ WrRULMELY sieves WPOVih AT b 4 Ta
No. 3 or othar standard pieces to be used in testing the transmission and bright-
ness rstios shall be approved by the procuring activity,

;s A& - ~ s LY _ A oo AL el mnmmamad Adhand hae hoacam obocdamd

L35 SQEDADIAOD JAER.= A CETLII1SU SSESOLSE JEmp, was. oas o SvaDuaru-
ized for color temmarature of 2,854° K and mmoh other color temperatures as are
required for the inspection, shall be used.

4.3.4 Test lamp.- A certified test immp of tbe aamé iypes as used in ihe
anudomant otarndarndiaad Par 2 RE/° X and such athar anlar tamnarsturas 28 are
TYULMPEAY ) SUVRARMES WMLSTW Ve &)W % WAGm WEmTE T SES-e T eomws v e e - — =
required for the pection, shall be used.

4.3.5 BEleciric mster.- i certified volimeter or ammeier suitable for ihe
msvmemrma ahal)l ha naad Ar Aannd 114 me QM 1—\--
yww“ WAMER A WV WETWN & wae - wes e w

4L.3.6 Comparstor.- A suitable photometer, color comparator, photool.otric
cell with microammeter, or combination of such instruments, mhail be used for
testing the chromaticity and transmission,

4.3.7 Powsr.- The power for lighting the standard and test lamps shall be
of sufficiently constant voitage to permit satisfactory tesiing.

4.4 Tomt methods .-

4.4.1 Chrowsiiciiy iewis.-

4Lol.1.1 Hare.- The determination of the chrometicity for ware made to
instrument and panel lighting red limits shall be determined by the method speci-

fied in Specification MIl~1~25467. If a special color comparator or otber
mmand 2l ancecdccmandt do ¢a ha scmad tha 4 natroatione will ha '\-v-n‘ -hﬂ with tha
SPECLEL PYULPIBTUL 485 WU Ve uawa, ATV B VALV Wadd W aves wesaw

equipment; othervise, inspection llull procesd as specified herein, The lemp
shall be udju-tod to the correct voltn‘u or curreats corresponding to the solor
temperature at which the test is to be made. If the ware has the same ohrome-

Aol olecaad ol ad & annamdleme ¢~ tha AaPlundtdinm 4n £. .2 1 az tha atandard
viGA VY Uw.l—wx&'h;u-' -\nuucul‘ BV WP UTA LML VAVE A4 WeSesy W - eSS .

filters, the comparison of the ware with the stamdard shall be oondnc'hd with
both standard and test lamps at s color temperature of 2,85" K; otharvise,
lopnnte tests ahall be made with both lamps at the extreme limits of color temper~

———mad Pdad Ao bakla YT P Aabd avmd e uhathor e aat ¢the wmna Awadahad hans
-uu.ru -P-LLAW Al VEBWLE Lie AV UNVELEAME WUPWLEPE Ve VY WV WEAVF 4 Wl MATLUVES Jswmw

chromaticity characteristics equivalent to those of the standard filters, the
inspector may compare the chromaticity differences bstween doubtful pieces of
vare and the pale limit or hue limit standard st the sxtrems color temperature

A A o el A Atama Ao me AL PP e e - ometen sl wa) anna

of the specified range, and if Lhace 1s 0 AiIlTeTancs We Bay assuma Su.vaiSIDS,

12
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4.4.1.1.1 The standard lems, sover, or other piece shall be placed in the
position to be oocupied by the test vars. The photometer ahall be so positioned
between the lamps, or cthervise adjusted, that the two fields, each illumineted
by one of the lamps, are equally bright. For nondiffusing ware, the test fields
shall be the surfeaces of the test plates., Yor diffusing ware, portioas of the
standard and comparieon pieces shall serve as test fields. The chromaticity
of the two fields should be the same, but in case there is a alight difference
in chromaticity the ourreat through the test lamp shall be slightly decreased
or increased if posaible, and the position of the photomster cbanged until the
brightness match is restored. Decreasing the current sball make the light
yellower. The process shall be repeated until the brightnee2 metch and
chromaticity mstoh are both obtained with the same setiting.

4.4.1.1,2 The pale limit shall then be inserted betwwen the comparison
lanmp and the photomster field, and the wvare to be tested shall be placed over the
test lamp in its normal position with respect to the lamp. If a lens is being
tested,a collector may be used to focus the light in the tranmitted beem.

4.4.1,1.3 If the test piece iz a lens which in service is combined with a
clear colorless lens to form a doublet, this cleer lens may be included ip the

b oimd cemem oo o sad
WOV Al JalEmviiv.

4eh.l.l.4 The brightness of the test and comperison fields shall be matiched
before determining the acceptability as to chromaticity. If the chromaticity
of the part of the photometric field illmminated by the test lamp ie on the
ellousble side of the limit, as represented by the chromaticity of the portion of
the tost field that is illuminatad by the comparisoa larp and standard filter,
the equipment under test shall be so rotated that the test rays traverse some
cther part of the equipment. If the chrumaticity in any direction is unsstis-

factory, the equirment shall be unscoeptable as to color and will be rejected.

Ledo2 Lighting uniif.~ The procedure for testing sssembled units shall be
the same as that specified in 4.4.1.1, but the photameter alall be so equipped
and positioned as to insure a fair average of the light exitted in the test
direction. Both the lamp in the unit and the comparisosn lamp shall be opersted
at the extreme limits of color temperature specified in table II. If a
standardised test lamp is not available, the lamp in the unit shall be adjusted
to the correct color temperature either by comparing the direet light from this
lemp with light from the comparison lamp, or by cperating it at the voltages at
vhich an average lamp of its type bas the required cclar temperatures.

‘.“3 - - PN esa & - 223 Aafimitlians o | s _ A ii L-iajl
by fundemental definitions, the chromaticity of tbe transmitted or emitted light
sy be determined by compering the chrometicity of the transmitted or emitted
1light with light of known chromaticity, provided the direction of the hme and
saturation differences are such as to indicate definitely conformity or non-
conformity with color requirements specified im 3.1 and 3.2, Quantitative
colorimetric methods will be nsed if no satisfactory source filter combinations

are available,

4-4.4 Trapseission ratio and hrighioess ratic.- Unless a specisal photometer
or & light collecting device i# to be used, the instructions for use of which
are furnished vith the instrument; the inspector will proceed as specified berein.

For transmission ratio test there ahall be used either a visual or spectrally
13
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corrected photoslectric photometer using a photocell of the type commonly called
"eolor corrected”, equipped with s filter correcting its spectral sensitivity to
agree approximately with the luminosity funstion, y, of the standard observer.
For the determination of brightness retios, a visual photometer without a test-~
plate shall be used, With such a photomster, the observer shall see comparable
portions of the test and compariscn covers,

4.4.4.1 DBefore testing ibs ware submitted for inspection, ihe standard lens,
cover, or other piece shall be pleced in the position to be occupied by the test
vare. If a visual photometer is used, am imitisl reading, R, shall be made with
standard clear or diffusing piece in position but with no filter on eithar side
of the test plate. (If the photometer does not read either illumipation or
brightness directly, all readings shall be reduced to valuss proporticnal to 1l1i-
umination or brightness, as the case may be.) The photometer reading thms ob-
teined, which shall be represented by Ry, will be substituted in the following
formula, togetber with the appropriste values of T,, the transmission of the
transmission standard, T, the minimum or maximum scoeptable value of the trans-

mission or brightosss retic fros teble III, to obtein the minisum or meximnm

acceptable reading, Ry,
Bp = Ry (Tr/Ts)

n standard shall then be inserted between the comparison lamp and
before proceeding with the testing.

4.h.4.1.1 If a photoelectric photometer is tc be used, the tranmmiseion
stendard shall be pleced in fromt of it and an initial resding, Ry, (corrected
1f necessary) will be ‘taken. The transmission stamiard shall be removed before
proceeling with the testing of the were. The minimux moceptable reading is ocon-
puted by substituting Ry in the formuls specified in 4.4.L.].

Lolok,1.2 After the acosptable resdings have been determinsd, the test
pieces shall be substituted fcr the standsrd ware wit: 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 rejectsd. Pieces shall be so rota-
ted that the transmiseion or brightness retioc is tested for several portions
of the test piece.

2 . - - _ Py PUGPI Y SRy [y T £ — s @na -~ =
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epecified in table III for the transmission rstios and brightness ratios for
the several identification colors are relsted by simple ratios. For each of
these colors, the minimuz trensmission ratio and brightnsss ratio are 40 percent
of the maximum brightness ratio. For many purposes, it is convenléat to adjust

the photometer so that the minimm and msximmn acceptable readinge, Ry in the

formula (4.4.4.1) will have the same values, that is 40 end 100. By a similar
adjustaent, the minimum acceptable readings for grade B pondiffusing ware in the
aviation colors, except "vhite", may also be made 4D. Ry will bave these values
if the initial reeding Ry is equal to 100 times the ratio of the transmission of
the transmission stamdard to the armlicable value to Ta in table IV, that is,

VW waewm - as =22 BpPp-=t8020 o

Ry = 100 Ta/Te. This makes Rm = 4O because Ty = 100 Tp/40 in the table.

1L
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TABLE IV. Values of r_

Color Ta

Color Ts

Aviatiorn red ¢]
Aviation yellow 1,000
Aviation green 0.500
Aviation blue 0

Identification rad 0
Identification ysllow 1.
ldentification green o
Identification lunar white 0

-__ = A aded &
£

beb 5.1
initial reading is med

aviation wkite, o®
L ]

100, the twe minimem and the maximumm acceptable readings

ters shall bs used, If ip this cese the

will be the values specified in table III, nsmely 95, 80, and 120, respectively.
Wher the above method is to be followed, it is convenient to mark the initial
readings on the trenmmisaion standards.

4.5 Lafsces taghl.-

4.5.1 Gepsral.~ The contractor may appeal the decision of the procuring
activity with reference to differences in hue and saturstion from those speci-
fied in 3.5. If such an appeal is meds, and if the procuring activity deems
a Teferes test to be warranted, suck a test shall be made by a competent
laboratory. If the nature of the chromaticity differences are such that the
inspector is unable to determine whether or not some cf the unite sutmitted con-
form to the applicable requirements, he shall select typical specimens of the
doubtful units and submit them for referes tests. Requests for referee tesis
should state wvhether or not ware was inspected on the basis of ware baving the
same chromaticity characteristics as tbe pale limit. Referee tests shall be made
by quantitative colorimetric msthods, and the equipment tested shall coaform to
the requirements of 3.5 intarpreted in accordance with the definitions of 6.3.
The referee tests shall be correlaied 10 3.5 in accsrdance with the following

interpretations.
4.5.1.1 Bus,- With the exception of aviation white and idestification

lunar white, the equipment shall conform to the hue requirements of 3.5
interpreted in sccordance with the colarimetric definitions of 6.3.

L.5.1.2 Seturatior.~ The minimm acoeptable saturation shall be definea
for the respective colors, whers x4, y, &re the trichromsatic coocrdinates for the
accepted pale limits as follows:

2-) Aviation red:

s shall pot exceed 0.002.

b) Instrument and panel

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

(e) Aviation blues

s shall not exceed 0.001.
s shall pot exceed 0.007.
y -hsll(be mt)hu tban
Ya t (x = Xg).
y obel) pot excesd y, - (x - x,).
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(£) ldemtification red: x sball not exceed 0,001,
ig) Ildentification yellow: z sball mot excead C.005.
(n) Identification green: y shall be oot leas than yg + 1,200

(1) Idemtification lumar
vhite: y shall be within the fundamental

Adallmdtd ama =~ T
dsfiniticons of 3.2, aad = shall b

oot less than the x-coordinate of
the blne-1imit standard nor greater
than x-cvordinate of the pale=limit
standard,

4.5.1.3 Chromaticity for avistion white,~ For aviation white, y shall be
vwithin the fundamental definitions of 3.1, and x; - x sball not be mmerically
greater than 0.02, (x4 is the x-coordinste of the illuminant viewed through
the standard ware.)

4.5.1.4 Erccurssant by fupdamenial definitiong.- When equipment ie
purchased by fundamental definitions, or without a color standerd, the Chromatici-
ty coordinates of the light transmitted, ahall conform to the fundamental
definitions as applicable.

4.5.2 Matbod.-

4.5.2.1 Type of matarial.~ If the inspector's tests were made on the basis
of material having the same chromaticity characteristics ss the standard filters,
the referee laboratory ahall first detesmine uhether or not the specimens being
tested conform to the definition for the chromsticity chareacteristics inm
6.3.3. If the material is found to conform to this definition, the chromatiocity
tests sball be made at a color temperature of 2,854° K; octherwise, chromaticity
tests shall be made st the extreme limits of color temperaturs specified in
table II.

4.5.2.2. Chrometicisy.~ The chrometicity ahall be determined by any recog-
nised colorimetric methéd, and if it does not mest the above requirements, the
equipment shall be reported as not in accordance with this specification without
further tests.

4.5.2.3 Irzansaisgion zatde or Riightipsas ratig.~ The transmission or
brightnsss ratic shall be determined as specified herein, and if it does not
conform to 3.6, the equipment shall be reported as not in accordance with the
specification.
5. PREPARATIORK FOR DELIVERY

5.1 Bot applicable to this specification,

6. NOTES

6.1 Jlgtended use.- The colors are intended for use for aviation ground-
lighting equipment and for aircraft lights.
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6.2 Unless ctharvise specified, glass and plastic ware vill be procured
sccording to color standards; and equipment utilising light sources of distinc-
tive chromaticity will be procured by fundamental definitions.

6.3 Rafinitions.-

6.3.1 Standard cbasrvear.- The funiamental definitions of the color are
expressed in terms of the “standard observer® ami coordinate system adopted by
the International Commission on Illumination (C.I.E.) at Cambridge, England, in
1931 and published in the Jourpal 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 system.

6.3.2 Chromaticiiv.~ The chromaticity of a color is determined by its hue
end saturation which for the purposes of this specification are defined as
follovs:

6.3.2.1 BHue is that attribute of certain colars by which they are classi-
fied as reds, ysllows, greens, blues, etc. For the purpose of referee tests,
for which a colorimetric definition of the requirements is necessary, two colors
will be considered as yielding the same hue if they have the ssme dominant wave
length with reference to the point x = 0,333, Colore which have no hue ars
called neutral cclers. In gensral, colors represented in the region near
x = 0.333, ¥y = 0,333 may be considersd msutrsl. The yellow-blue distinctions
referred to in copnection with idenmtification lunar white in 3.5.1.6 are
differences in ssturation and shomld not be confused with differences in hue.

6.3,2.2 Saturation expresses degree of difference from neutral; that is,
the iess promipeni the hue, ibe lower Lhe saiuratlion.

6.3.3 Sama chromsticity charactarixilcs.- 2 piece of light-transmitting
material will be considered as baving the same chromaticity characteristics as
a standard piece for a stated range of {lluminants if it is possible to make a
specimen of the same spectral transmissivity as the standard piece, the x and
y coordinatas of which, for every illmminant within the range, differ from tihLose
of the test piece vwith the same illuminant by less than a stated toleramce. In
this specification, the range of illuminants is that specified in table II anmd
the tolerance is 0.010,

6.3.4 Iransmisxion ratic.~ The transmission ratio is the ratio of the
light trensmitted by a test piece to the light tranmmitted from an equivalent
light source within the ssme s0lid angle by a standard piece of the same design
made from the colorless msterial of the same type as the test piece . If the
candlepover of a unit with a clear lens or cover is mmltiplied by the trans-
mission ratio, the product is appraximstely the candlepover to be expected with
the test piece substituted for the colorless piece.

6.3.5 Brightneas ratio,.~ The brightnesss ratio is the ratio of the bright-
ness of a portion of a test piece of diffusing ware to thelbtightness of & corr-
esponding portion of the indicated area of s standard piece of diffusing ware
of the same design made from white or nearly white material of the same type as
the test piece, the two pieces being illuminsted by equipment light sources.
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6.3.6 Procursment color standards.- A procurement color standard is a
staniard sdopted by a procuring activity to control the purchass of ware to
be furnished in accordance with tbe procurement specification. Sush standards
may be adopted from time to time after they bave been certified by the Netional
Buresu of Standards as conforming to ths requirements of this specifiocation.
Filters other than replicas of these msy be used as standards, provided the
request for bids states the filter mmbers, the designated color tempersture
of the {lluminant, and the chromaticity coordinates computed for the standard
observer and coordinate system described herein.

6.3.7 Mapufacturar's color siandaris.- 4 manufacturer's color standard
is a stamdard submitted by a bidder and accepted by the procuring activity to
control the purchase of vare to be furnished in acoordance with a procurement
specification. The chromaticity coordinates represested by a mamufacturer's
standsrd will be determined by s lsboratory equipped to make such determinations

before such standard is accepted. Filters already furrished by the bidder, or

iAo b hoo koo - o ok d - mmameeocd
bis prospeciive subcoptractor, to the activity requesting tbe bid, or to the

National Buresu of Standards with the consent of that buresu, mgy be designated
by the bidder ae a mapufacturer's standard for a specific quotation.

6.4 Marginal ipdicis.- The margins of this speeification are marked to
indicste wvhere chances, deletions, or additione to the previous izmne have been
made. This is done as & oconveniense only ami the Govermsent assumes no liability
vhatsoever for any imaccuracies in these notations. PFigures sre not so marked.
Biddere ‘and contrectors 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 iasus.

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

Reviewer activity:

Ravy - Neps
Adir Porce - SAA, ASD

User activity:
Navy - Weps
Alr Force - AD

Review/user information is current as of the date of this dooument. For
future coordination of changes to this document, draft circulation should
be based on the information in the curremt DoD Index of Specifications and
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