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

Superseding
nI1-C=25050(ASG)
29 October 1754

MILITARY SPECIFICATION

COLORS, AXROMAUTICAL LIGHTS AND LIGETING EQUIPMENT,
GENERAL REQUIREMENTS FOR

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

1, oz

= Tois specification sovers tss ghromaticity and tranmmission

S0coe.:
roqwl of equipment light transmitting ware in the descending order of
transmission.

l 2 W Colors shall be furnisbed in two types in accordance

Witk following desigmstions, as specified!

Typs I - Aviation eclors:

(a) Avistion red

(b) Aviation yellow

Aviation green

Aviation blue

Aviation wvhite

Instrument and panel lighting red

g

"ne R
~~

Type II - Identification colors:

) ldemtifiostion red

) Idestifieation yellow

) Idemtification green

)} Idemtification lubar white

2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of invitation

for bids or request for proposal, form a part of this specification to the extenat

n;..a(ﬂ-d hareint

|rsc '765!



M L~C-25050A (ASG)
SEECIFICATIONS

Mllltary

MIL-1-254,67 lighting, Integral, Airoraft Instrument, Ceneral Speci-
fication for

SZANDARDS
Iaderal
FID. &D. KO, 3 Colors, Asronsutical lighting

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

3. RIQUIRRMENTS

3.1 Axiation galors.- Standards for aviation colors shall conform to the
folloving fundamental colorimetric definmitions, In figure 1, these limite are
shovn grsphically in the ocoordinate system of the Interastionsl Ccamissioa on
Illwminstion (C.I.E,) in which they sre stated mmsrically. Figuwe 2 is s
transformetion of figure 1 which the spacing of the oolars more sserly ocorree-
poads to their apparenmt differences in chromaticity as seen by an sverage ebeer-
ver. )(R?torcaocz gonrul of the Optical Socisty, Vol. 29, page 370; September
1939, See 6.3.1,

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

Yy is not greater than 0.335, and
2 1s not greater than 0,002,

3.1.2 Instrument and pamel lighting red, typs I(f) is amy ocolor 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: )/

y is pot less than 0.370, or greater than 0.425, and
t is not greater tham 0.007.

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

x is pot greater than 0.440 - 0.320 y, or grester
tm y - 0.1”, ‘M
y 18 not less than 0.390 - 0.170 x.

1/ The chromsticity requirements for aviation yellov are adjusted to re-
qQuire 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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FIGURE 1. CJ.E Mixture diagram showing aviation coler limits
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3.1.6

3.2
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3.2.4

x is pot putc than 0.175,

y is not greater tbarn x,
d divided by B.. 48 not grester tham 0.015. 2/

Ppr Wivalltss &y i g’} 5398

Aviation vhite, type I(e), is any color for which:

% is not less thas 0,350, or greater than 0.540, and

Y - Yo is not numerically greater than 0.0l. 3/

£, is the total flux of the light under ‘consideration, and fr is the

part af that {lux which is transmitted by a replica of identification red
tra ssipp-itandard filter deisgnetion as Ratlo nal Bureau of

standerds (NBS) 30554,

Identification red is any color for which

y is not greater than 0.287, and

t is not greater than 0.001.

Identificetion yellow {amber wars) is axy color for vhich:
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vhite is any color for which:

x 42 not less than 0.240. or zrutcr tban 0.440, and
y - Y, is not greater than 7.015, .
Yo~ ¥ 4s pot greater than 0.045. (See footnote 3/ of 3,1.6).
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MIL~C-25050A(ASG)

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, detignated as "transmission standards®, shall provide a basis
for measuring the tranmmission of ware that is near the minimmm acceptabdble trans-
mission for its grade. In the case of grade A ware or other ware of similar
chromaticity, the pale limit may be used as a basis for measuring the transmiasion.
When & second chromaticity limit is deemed advisable, an additional filter may be
used, or a transmission 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-grean 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-
mental definition for the color represented. The chromatiecity 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 than one illuminant, provided the re-
sulting trichromatic coordinates fall within the fundamental definitions.

TABLE 1. Chromaticity limits for transmission standards
(11l uminant 2,854° K)

Color Limit Color Limit

Aviation red ¥<0.310 Identificatioa red ¥<0.280
Avistion yellovw 7 <0.40 Ideotification yellow 7 <C.403
Aviation green x <0.210 ldentificatior green . y>D.150 + 2,200 x
Aviation blue y<0.086
Identification lunar
vhite x<0,285

Ipstrument and panel

lighting red ¥y <0.306

3.3.2 § ~ 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 goloring,~ 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 -~ 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.




MIL-C-25050A(ASG)

3.3.5 Qptical guality,- Standard filters sball bave sufficiently planme,
parallel, and well-polished faces, and shall be sufficiently fres from bubbles,
strise, scratohes, and other defects so as to be suitadle, in the opinion of
the National Bursau of Standards, for certification as standarde.

3.3.6 Irapspission.- The transmission of tbe standerd filters for 2,854°
X shall be not less thap 0.60 times the minimum transmission ratio epecified
for the ware.

1.4 Ilyminants.~ Unless otherwiss specified, the color tempsratures

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

TABLE II., Standard illuxinants

Squipment Color temperature °X

Approach lights, airport 3,000 to 2,100
Approach lights, carrier 2,85, to 1,900
Beacons 3,000 to 2,854
Boundary lights 2,85 to 2,100
Code beacons 3,000 %o 2,854
Course lights 3,000 to 2,854
Contact lights 2,85, to 2,100
Identification lighta 2,854 vo 1,900
Obstruction lights 2,854 to 2,100
Position (rusning) lighte 2,85 to 2,365
Range lights 2,854 tu 2,100
Traffic control lights 2,854

Signal and special lights L/ 2,854

Instrusent and panel lights 2,165 to 1,800

1/ Unless othervise specified in the proposal.

3.5 Lolor.-

3,5.1 Chromaticity of pondiffneisg souipment.- When nondiffusing ware or
equipment using such wvare is procured in accordance with & standard, the light
transmitted in every direction that is to be utilised in service sball oonfora
to the following requirements at every color temperature vithin the range
specified in table II.

3.5.1.1 HRed were.,- The light transmitted bym vare furcished shall
not be yellower nor less saturated than the light nsmitted by the applicable
pale limit..

3.5.1.1.1 lostrument and panel lighting red.~ The light tranemitted by
the ware furnished shall not be yellower nor 1:,0 saturated than the light
tranemitted by an KBS 3215 filter from a 2,850 K source.

8



MIL~C-~25050A(AG)

not D. L... utlu'l‘.u m r.n' .u.gnt “:r.m“w
and ahall ba naither wvellouwer nor blner than the lig

" e vas—. PA e

applicable yellov and blue limits, respectively.

3.5.1.4 Aviatiop-hine wars.~ The light transmitted by the wvare furmished

shall b= oot oresner oor lsss ssturatsd thanm the 14.L.+ transmittad hv the nn'ln
AW A d VO N GLVUWL 2 23 A DT WWWwLs

limit, and vhen light transmitted by the ware is trnn.ittod in turn thrmh
replice of identificetion red transmission standard filter designated as !?f’
3055A the light trannittod by the combination shall be not more than 0.015

mea +ba V424 dad be Sha coama ardbhancd tha wmad £4V4aw
\“L“B uuv ~d i \uunmvvw Yy WMUT WEIT WiVAVEHY VUT L0W LALVEL e

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

3.5.1.6 ldantification Innar-ahite smara.~ The light transmitted by the

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

PR L

using such ware, ia specified to be in sccordance with & standard, the chromaticity
of every portion that is designed to be visible in service shall conform toc the
following requiremenis at every color temperature within the Taogé #pecifisd ia
tahle II.

2.58.2 Chrommticity n? AifPfmeine vara.. When 4di1ffnsine wvare. or equipment
A SR -~ 4 r - 3

W— The illuminated surfave of the ware

yeliover nor iess paiurated than the surface of tbe white diflu-
visuad through tha amnlinable nale limit.

3.5.2.3 ldemtification-vellgw (ambar) ware,- The illuminated surface of
ibe ware shall not be redder than the suriface of the white diffusing stamiard
vieued through the appliceble red limit por greensr ror leas saturated than

B~ TV el LAAsr

the surface of the same standard vievod through the applicable green limit.
3.5.2.4 Jdepiificaiigo-gresn were.- The iiiuminsted surface of the vare

b + T 'Ie-- +nv~-§.-f| th-- fh. -nr'An- nf {'h u‘ﬂh t.“'ﬁl.‘hﬂ -h!ﬂ..]'d
viewed through the applicable pale limit and shall be neither yonmr nor bluer
than the surface of the same standard viewed through the applicable yellov and
blue limits, respectively.

3.5.2.5 ldentification lunar-white wars.- The illuminated surfece of the
vare shall not appear yellower than the surface of the white diffusing standard
vieved through the appliublo pale limit nor bloer tban the surface of the same

re___

standard viewad through the applicable blue limit.,

9
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3.5.2,6 Assemblad squimmant,.- When lighting units using incandescest lamps
as illuminants are purchased under this specificstion and it {s mot prectiosble
to inspect the light-transmittisg ware by itself, the requiremexts for oolor shall
apply to the complete units,

3.6 Irapsmiasion.and BRXigbioasl.~

3.6.1 Zraosmiasion of nopdiffusing yars,- The trensmission ratio of non-
diffusing vare purchased under this specification sball be not less than the value

specified in table III for pondiffusing ware of the grade and oolor stipulated.
TABLE III., Transmission and s lixits
(11luminant 2,854° x’
Grade Red Yellow Green Blue m: [ White Ry v
Minimum acceptable transmission ratios
Rondiffusing wares, type I colors (aviation):
‘ 2/ 0.2m 0.450 00225 0.0% - - - -
B 0.175 0.400 0.200 0.022 - - |0.9% | 40(95) L/
cC 4 0.150 0.350 0.175 0.016 - - ]0.925
D 5/ 0.130 0.300 0.150 0.008 - - 0.900
Nondiffusing ware, type 1l colors (idemtification):
B Qimmn ,Q=L-m 0-0“8 - - 00120 - - ‘o
Acoeptable brightnese ratioe
Diffusing ware, typs I colors (aviation):
) ]
B (min) -- - - -- - -- | 0.800! 8
max) - - -- - - - - - - 1,200 | 120
Diffuains uare, twne 11 eolora (_dmitic.tioﬂh
B (win) 0.048 0.400 0.048 -- 0.120 -~ 40
(max) 0.120 1.000 0.120 - - 0.300 ~ « 1100

1/ R values are minisum or maximm ecceptable resadings vhen transmission and
ratios sre tested on the relative basis specified herein. In the case of

> & _ _ W2 aas_m

aviation eolors for nondiffusing ware, K, is 95 for “white®.

2/ Grade A 1s to be used only vhen the highest possible transmission is
essentisl.

—
Q



MIL-C~25050A(ASG)

3/ Grade B is suitable for pressed ware of a unifors thickness of not more than
é m. (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 Brightpess 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 chromatic nature of the illuminant, and 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 applioable dafinitions
(se® 3.1 amd 3.2). In the cass cf eguipmcnt ueing incerdescent lawpsa, this
requirement shall be met for all illuminmmts within the range to be used in
service.

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 epecified berein. Except as otherviss specified,
the supplier may utilise his own facilities or any commercial laboratory accepi-
able to the Government. The Govermment 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 temta,- A1l the tests required herein for tbe 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 donme 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 Qartifiad asvivmant.. When ocsrtified test equimment is required, the
contractor shall provide equipment certified within the preceding 12 monoths by

/I % A A mbmmdamda Qondamd Piltars ara snasifiad in 'M--n'l QQ_.M.M
bbeded YWUANUL BMUMMBUHEL™ VYVYRIUMELY 144VEe s miv SpUVLes
No. 3 ;- othar :t..nd.rd piec o used in testing the transmissiorn and bright-

be
the procuring activity.

4.3.3 Copparimon lagp.- 4 certified ssasoned lamp, ihatl has Lees stamdard-
ized for color temmarature of 2,854° K and smoh other color temparatures as are
required for the inspection, shall bs used.

i.3.4 Tost lamp,- 4 certified test immp of the same iypes as used in ths
anuldomest atandendiaad Car 2 R5/° ¥ and suah athar anlar tamnaraturas ag ara
TYULPPE ALY ) SVRAMES WALSFTW sVe &)W % Sapm WwmTes v e - — —
required for the inspection, sball be used.

pEIoSS e a2 L1

4.3.6 Copparator.- A suitable photometer, color comparator, ;mctoolootric
cell with micr ter, or combinstion of such instrumenis, shail be used for
taatine tha shromatisite and tranamd asion,
vwe '.ﬁ‘ —arw W AEA W W i\ -V

4.3.7 Powsr.- The pover for luht.iu the standard and test lamps sball be

of sufficiently constant voitage to permii satisfaciory tesiing.

4.4.1 Chromsticiiy iemis.-

belol.l Hare.- The determination of tbhe chromsticity for ware made to
instrument and panel lighting red limits shall be determzined by the method speci-

fied 1n Specification MIL-1~-25467. If a special color comparstor or otber

———ad ameed ammemd & m o ua u-.d *ha 4 mard wraad 4:\-- u‘('l'l h- ﬁ-v-n‘ -h-f‘ wuith tha
IP'VLI.L -qu;—uu AW WU Ve i ) ware &un A WY WA - ves wesw
equipment; othervise, inspection shall proceed as specified herein, The lamp
shall be ndjuut.d to the correct voltqu or curreats corresponding to the sclor
t-porlturo nt. uhich the test is to be made, If the ware has the same ohrome-

PR P ordine 4c ths A-’l-l}ln- in £ 1.1 az tha atandard
hlulb’ vw-uwaun;u-, -vuuaul' L 2% SVEE LM Ve Sesy) ww - SRS .

filters, the comparison of the wars vit.h the tt.q-hrd shall be oonan with
both standard and test lemps at s color tempersture of 2,854° K; othervise,
separate tests shall be made with both lamps at the extreme limite of color temper-

mban mmcadPldad Lo bakla TY T datarmine uhathar or ast tha wana Premand ahad has
BLUII'D BPSCILILITU LU VBULS Lde AV UBVELEAME WUPUWLETE Ve VY WiV WEAF 4 Wl MATPUVES smw

chromaticity characteristics equivaleat to those of the standard filters, the
inspector may comperse the chromaticity differsnoces between doubiful pieces of
vare and the pnle limit or bue limit standard st the sxtrams color temperature

_____ el 28 Al Ao o Joo‘__‘-- | - anmen ameedews)ansa
of ihe “CL&JW TOAOE®, S8IK i) VT i0 B Gl iSTuUe e Yy OB W Ui VRLGLT e
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MI1~C-25050A(AST)
4.4.1.1.1 The standard lens, ocover, or other piece shall be placed in the
position to be cocupied by the test vare. The photometer shall be so positioned
betveen the lamps, or cthervise adjusted, that the two fields, each illuminated
by one of the lamms, are equally bright. For nondiffuaing wars, the test fields
shall be the surfeaces of the test plates., PYor diffuxing ware, portioas of the
standard and comparison pieces shall serve as test fields. The chromaticity
of the two fields should be the sams, but in case there is a slight difference
in chromaticity the ourreat through the test lamp shall be slightly decreased
or incressed if posaible, and the position of the photometer cbanged until the
brightness match is restored. Decreasing the currest shall make the light
yellower. The process shall be repeated until the brightnees match and
chromaticity matoh are both obtained with the same setting.

4.4.1,1,2 The pale limtt shall then be inserted betwwen the compariscn
lanp and the photomster field, and the ware to be tested shall be placed over the
test lamp in its normal position with respeot to the lamp. If a lens is beirg
tested,a collector may be used to foous the light in the tranmitted beam.

4o4.1.1.3 If the test piece iz a lens which in service 1s combined with a
clear colorless lens to form a doublet, this cleer lens msy be included ip the

test arrangement.

Leh.l.1,4 The brightnsss of the test and comperison fields shall be mstched
before determining the acceptability as to chrometicity. If the chromaticity
of the part of the photometriec field illmminsted by the test lamp ie on the
alloushle side of the limit, as represented by the chromaticity of the portion of
the test field tbat is illumipatad by tbe comparisom laxp 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 unsstis-
factory, the equipment shall be unscoeptable as to color and will be rejected.

Lodo2 Lighting unitg.= The procedure for testing sssembled units sball be
the same as that specified in 4.4.1.1, but the photamester alall be so squipped
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 lamp shall be opersted
at the extreme limits of color temperature specified in table II. If e
standardised test lamp is not available, the lamp in the unit shsll be adjusted
to the correct color temperature either by ocomparing the direot light from this
lemp with light from the comparison lamp, or by operating it at the voltages at
vhich an average lamp of its type bas the required colar temperatures,

4.4.3 Zonformity with Dupdemenial deliniiicna.- Wnen equipment is purcuased
by fundsmerntal definitions, the chromaticity of the transmitted or emitted light
Rmay be determined by compering the chrometicity of the transmitted or emitted
light vith 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 inm 3.1 and 3,2. Quantitative
colorimetric methods will be nsed if no satisfactory source filter combinations
are available,

.2

4.4.4 Trapmeission Tatic and hrightpeas ratic,- Unless a special photameter
or & light collecting device ip to be used, the instructions for use of which
are furnished with the instrument, the inspector will proceed as specified berein.
For transmiseion ratio test there shall be used either a visual or spectrally
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corrected photoelectric photometer using a photocell of the type commonly called
"golor 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 retiocs, s visual photometer without a test-
plate shall be used, With such a photometer, the observer shall ses coaparsble
portions of the test and comparison covers,

4.4.4.1 Defore testing tbe ware submitied for inspection, the standard lsns,
cover, or other piece shall dbe pleced in the position to be occupied by the test
vare. If a visual photometer is used, am imitial reeding, R, shall be made with
standard clear or diffusing piece in positior but with no filter on eithar side
of the test plate. (If the photometer does not read either illumipation or
brightness directly, all readings ahall be reduced to valuss proporticmal to ill-
umination or brightness, as the case may be.) The photometer reading thms ob-
teined, wvhich shall be represented by Ry, vill be substituted in the following
formula, togetber with the appropriate values of T,, tbe transmission of the
transmission standard, T,, the minimum or maximum scoeptable value of the trans-

e o el ahbmana mad from tabla III, ¢0 ohtain tha minimm or mavrimm

W1SBION O uliguaviooss retic

acceptable reading, Ry.

. Vesw

Bp = Ry (Tr/T)

standard shall then be inserted between the comparison lemp and

e t aion
bhe test plate before proceeding with the testing.
1

Y
L.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 stamlard shall be removed before
proceeding wiith the testing of the vere., The minimux moceptable reeding is oon-
puted by substituting Ry in the formuls specified in 4.4.L.].

Lobok.1.2 After the acosptable resdings have been determinsd, the test
pieces shall be substituted fcr the standard ware wit: either type of photo-
peter, and any piece which does mot give a photometer reading {corrected if meo-
cessary) within the acceptable limits shall be rejectsd. Pieces shall be so rote-
ted that the transmission or brightness retio is tested for several portions
of the test piece.

‘...‘...5 Wosas L s a_ A _- 3 bl olbonma maddaa Th% 1(-&0'1:.‘.? ?.‘.1'-‘33
epecified in table III for the transmission retios and brightness ratios for
the several identification colors are related by simple ratios. For each of
these colors, the minimum trensmission ratio and brightness ratic are 40 percent

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

the photometer so t¢hat the minimux and meximne acceptable readings, R in the

formula (4.4.4.1) vill have the same values, that is 40 end 100, By a similar
adjustment, the minimum acceptable readings for grade B pondiffusing ware in the
aviation colors, except "vhite", may also be made 4A0. Ry vill bave these values
1f the initial reeding Ry is equal to 100 times the ratio of the transmission of
the transmisasion stamdard to the armlicable value to Ta in table IV, that is,

viiw waewm w wawae =T [ppe=E=Yav _YPN

Ry = 100 Ta/Tq. This makes Rm = 40 because T, = 100 Tp/40 in the table.

L
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TABLE IV, Values of ‘l‘.

Color Ta Color Ta
Aviatiorn red 0.4375 Identification rad 0.120
Aviation yellow 1,000 Identification ysllow 1.000
Aviation green 0.500 ldentification green 0.120
Aviation blue 0.055 Identification lunar white 0.300

4.4,5.1 For aviation white, po filters shall be used. If ip thie caee the
initial reading is med , the tvo minimmm and the maximmm acoeptable readings
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 Gapsral.~ The contractor may appeal the decision of the procuring
activity with reference to differences in hus and saturstion from those speci-
fied in 3.5. If such an appeal is meds, and if the procuring activity deems
a referes test to be warranted, such a test shall be mede by a competent
laboratory. If the nsture of the chromaticity differences are such that the
inspector is unable to determine whether or not some of the unite sutmitted con-
form to the applicable requirements, he shall select typical specimens of the
doubtful units and submit them for referee tests. Requests for referee tests
should state whethar or not ware was inspected op the bagis of vere having 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 referes tests shall be correlaied 10 3.5 in asccrdance vith the following
interpretations.

4.5.1.1 Bus,~ With the exception of eviation white and idestification
lunar white, the equipment shall conform to the hue requirements of 3.5
interpreted in scoordance with the colorimetric definitions of 6.3.

B

4.5.1.2 Seturation.- The minimm acoeptable saturation shall be dafinea
for the respective colors, whers x4, y, are the trichromstic socrdinates for the
accepted pale limits as follows:

2-) Aviation red: s shall pot exceed 0,002,
b) Instrument and panel
lighting red: s shall not exceed 0.001.
(c) Avistion yellow: s shall pot exceed 0.007.
(d) Aviation green: y shall be not less tban
ye + (x = x,).
(e) Aviation blues y aBal) pot axcesd y, - (x - x,).
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(£) ldemtification red: x sball pot exceed 0,001,
ig) Identification yellow: z shall mot excead C.005.
(2) Identification green: y shall be not less than yg + 1,200

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

Aablmdédama ~f 2 ha
defindtions of 3.2, and x shall bs

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

4.5.1.3 Chrommticity for avistion white.~ For aviation white, y shall be
within the fundamental definitions of 3.1, and x; - x sball not be mmerically
greater tham 0.02. (x4 1s the x-coordinste of the illumipant viewed through
the standsard ware.)

4.5.1.4 Erccurssant by fupdamenial dafinitiong.- When equipment ie
purchased by fundamental definitions, or without a color standerd, the Chromatici-
ty coordinates of the light tranmmitted, shall 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 beirg
tested conform to the definition for the chromaticity characteristios in
6.3.3. If the material is found to conform to this definition, the chromatiocity
tests shall be made at a color tempersture of 2,85.° K; othervise, chromaticity
tests shall be made at the extreme limits of color tempersture specified in
table II.

4.5.2.2. Chromaticity,- The chromaticity ahall be determined by any recog-
nised colorimetric methsd, and if it does not meet the sbove requirements, the
equipment shall be reported as not in accordance with this specification without
further tests.

4.5.2.3 Izanssisgion ratde or Riighipsas ratig.- The tranmission 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
specifiocation.
5. PREPARATION FOR DELIVERY

5.1 Bot applicable to this specifiocation.

6. m

6.1 Igtended 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 tandard 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 Llhe saiuratlion.

6.3.3 Sama chromsticity charactarimilcs.- 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 :lluminsted by equipment light sources.

17



MI1~C-25050A(ASG)

6.3.6 Propcursment color stapdards.- 4 procurement color standard is a
staniard edopted by a procuring activity to control the purchase of ware to
be furnished in sccordance with the procurement specification. Such standards
may be adopted from time to time after they bave besn certified by the Netional
Buresu of Standards as conforming to ths requirements of this specifiocation.
Filters other than replicas of these mey be used as standards, provided the
request for bids states the filter mmbers, the designated color tempersture
of the {lluminant, and the chromaticity coordinates camputed for the stanlard
observer and coordinate system described hereisn.

6.3.7 Maoufaciurac's color standards.- 4 manufacturer's color standard
is a stamdard submitted by a bidder and sccepted by the procuring activiiy o
control the purchass of vare to be furnished in acocordance with a procurement
specification, The chromaticity coordinates represested by a mamufacturer's
standard will be determined by a lsboratory equipped to make such dsterminations
before such mzﬂlrd is -cccpt-d. Filters alresdy furzished by the bidder, or

b oo = b _ bl dde memscocmdldan bha Wi d s & o & ha

his WOIPWB:I.V. I\IWOIIBI'IBW!', W the BOLIVIVY TOJUSS LAY VYOS Wid, W VO we
National Buresu of Standards with the consent of that bureau, magy be designated
by the bidder as a mapufacturer's standard for a specific quotation.

6.4 Margipal ipdicia.- The margins of this speeification are marked to

indicate vhere chances, deletions, or additione to the previous 4asne havae been

b bA L P W WA W ' - e - =

made. This is done as & mnnicmo only and the Govermsent assumes no liebility
vhatsoever for any inscourscies in these notations. Pigures are not so marked.
Bidders -and contructors are cautioned to evaluate the requirements of this
document based on the entire content as written, irrespective of the marginmal note-
tions and relationship to the last previous issue.
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