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1. Sam?, -

1.1 ~. This specificationmvem tiJrzSktarlt sateenCkthmade of
cxttcm ard nylon bled.

1.2 C2a.=iificatioll Tllecloth &wI1.lba of the follw* Classesas
-id (se? 6.2) . “

2.

2.1

Beneficial amments Enxmmiations, additions, deletiom) al-danyp?rtt*datawlicJmayb-!dhiII@lw@ this doozEntdxddk
afMEss@ tm: Us. Anlly Natick ReSaKil, lX!velqxlEllt,ard E@ner@I
031tx2r, Natidc, m 01760-502.9by usingthe ~?.ation Dx=IwIt
~~(mFm1426)~ atmtiof~~
or by 1-.

NE-C N/A FSC 8305

P~ c14srAmMmr& rqp-wed for Fublicrelease;CLlstrilxltionis unlimited.
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2.1.1 .Scecificatione,Sbndal&. alliha.rdkm!s=.me followirg
-if ications,StmLwds, tihmibmke formam of this
extentepecified herein. Unleseotkmiee

dccmm?ntto the
Sp2cified,the issueeof these

Clmmwte aretilisterl intheissueofthe~ of D2fense11-dexof
~ificatim- ad Sta&m3s (D3DISS)@ suF@emnt thereto,citedin the
elicitation (eee 6.2) .

sPEcrITcATmNs
——

ltlread, Iblyester

Gloeeary of Fabric =ectione
Textile ‘l&4 Nethcds
Paclcaairu of ~ d ~-synthetic Fti
El&i F&ice (Excluding W F%rics)

(unleseOthen&e ticatd, copiee of fderal ard mili~ specifications,
eizrrh&, amlham5bx& are availablefrmthe~ “rationmaments
OrderDeek,~dirq 4D, 700 P.r&ineAvenue,Fh.iladel@.ia,PA 19111-5094. )

2.1.2 other ~ d~, drawims. ard?mlb licatione. ‘llM2
follcMirrJ other GOwrmat dcnmmte, dra~, A pblicaticne form a part
oftidcarent totha~specified, herein. Unless otherwise -if id,
the ~ are * cited in the solicitation.

Us. AmY NATICKmsEARcH, DEvEr.omm?r,AND EXINEERIK CmrER

2-1-3516 -.wadlami Pa_-48irdws
2-1-1516B -wcdlani PatteIn-60iIdY=
2-1-1884 - 6Cblor DeeertPattern48&60ti pa~
2-1-2240 - 3Cblor LksertFattern48&60 inchpattern

(@pies of drawiqe EIT.12available flrxanthe U.S. Amy Natick RE==Krh,
Ce!velcpnl=lt,aI13ErZIineerilxgC=lt=r, m: SIXNC-UX, Natick,MA 01760-
5017.)
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(CtPi: yetevailil ~~ the F- Trade ~ “ ion, Ft2nnsYlvania
Avenue ,“ . ., waSh.i@m , m 20s80-0001.)

2.2 Lalbli tions ‘DE following daxmrte form apartof
this.dcalmrk b the extmt-miesl herein. IJnlese dherdse epecified,
thei.SsJesofti~ whidlzLr& mDadc?tEd arethoeel~ in the
issue of the CCX3BS cited in the eolicitetion. Unlese ~ apecif iOi,
theissLu2s ofdoommte tilistd irlthe133131ss aretl’la isSlleSoftha
~ c.t= in the di~tition (r@ 6.2). —-

~tXJ~mOFTEXTIIE~ AND03~ (AlflKC)

chrcmat.icmarc3ferenceScale

(@placation for CXPieSehculdb addmSSd tithe Mrr?ricanAssociationof
lkxt.ileChmiste ad Cxlloriete,P.o. F3-Jxlz215, l&see&I ‘1’rieqlePark,NC
27709. ) -.

D 1424 - mar IkSi.Stameof WOv@l Fabricsby Pellin3-FelY?ululn(ElnmkKf)

D S034 - =*W ml Elongation of ~e Fabrics (Grab ‘ikd)

( A@ . . i = t i for cqies ahm.ldbe e@ress& tothe Amrican Sccie@ for
‘Wstuq ad Zhtde.le, 1916Faoe Street,Eh.iladel@.i.a,PA I9103-U87.)

~sbn5misard* pmicatione.em norml.ly available.
fIKlu12ba0mJmizatiort9~tFmpem Ordtsmbte theda==nts. ‘n’iese
~umaybeemllebl einorthruqh lihreriesar other
infornatimm aemicee.)

2.3 OIder fmem5eme Inthee.4entofaamflict btweenthe+z?xtiif
this dmmalt”ti the r&&em2e dtedhereill,thet=xt ofth.kdoclmmt
-~. -~~~, lwx5ver,~ q@icable
Wrsanir qulations unle=asp=iflc exmpthmhaebeen~.

3.1 ~artic@ WherI~i@ (eee6.2),asarqle ahallbeaubjti
to fixstarticleiqkxtim (see6.3),h ~ with 4.3.

Downloaded from https://www.everyspec.com



.—

MILrC-43193H

3.3.1 CotbYn. Thecottcm shallbecarddaml drawn.

3.3.2 ~m~ The nylon ehal.1be “first quality, high tenacity, semi-dull
5@21e having a n@ml cxtlergtbofl-v2~ti ar=u.rdcrosss=tion
with a single rxmunal denier of 2.25 to 2.5. ‘lkdrxg shall W as stpecifi@
in 4.4.1.1. ——

3.3.2.1 Nvlon staple. TlY2nylon srbple shall be -d ard drawn.

3.3.3 Lm. nleyarns ehallhsiI@esa.rri coni%dnabltiof50~5
pemellt lTylon aId the ~~ecotton, kar.edon thedry weightof
the desized cloth prior b --. ‘lkst.@ shall be as epecif ied in
4.4.1.1. .

3.4 -r.

3.4.1 Color, cl~ larilz. The color of the f’ “I.rulld clotbshallkeas
specified arklshall nntch +.35stadard eanrple.

3.4.1.1 EZe2tml reflectance, class 2. When ehade Olive fXw211 107 or
cZumxflage ~ 483 is ~ified, the spdxal refleCtem2 values of the
finkherl cloth sllallmeetti~ specified fi table I, when tested
as Spcifi& ti 4.4.3.

Reflectance values (re.m=lt)
wavelength.S, OliveQwm 107 Caura@lage ~ 483
~ (Inn) Min. W. Mill. Max. ._

600
620
640
660
ao
700
720
740
760
780
800
820
840
860

— 9
— 9
— 9
— 9
— 10
— 13
8—
3.3—
20 —
27 —
35 —
42 —
50 —
50 —

6 10
6 10
6 10
7 11
9 3.5
13 22
3.9 30
26 39
34 49
42 57
47 65
48 70
48 75
48 78

4
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3.4.2.1 m- ===Jtml. c1ass3. mapattern .shall~tha
~ sanplein respE& to design,mlora, @ registrationof the
reSwctiva araaa.mepat@llreImt oftha
shallbe 27.25+ 1.25 -

~-f~doth
2.5inchas inthemrPdim?dion. I?ac+Iwttemarea

shallahcw solidmveraga; akitb2ringexD2drg thatahchm bythe S&xhxl
sanplein anyofthe printed~will notte.mxqtable. When theatarchd
sanplei smtraferemzslforpatiex eartion,apatbm drawirgahallba
pmd.ded,amlthapattenlcultha finiahedclothahw.nkamth atof 13mwiq
2-1-3516or 2-1-35168,as applicable(sea2.1.2,6.2, ti 6.4).

3.4.2.2 reflectance , class a. lr!a~mecblce values of
thecmlora tithecanulfl agelxwfini=hed c.ltiw amform to the
w’ ~i~ in bble II when tx2stdaa spcified in 4.4.3.

mm.i?.II. raflectal—m~. class 3

Refles=mcem Ues {Dazrent)
L1315cGreen 355

FEavele@hS, ElaCk 357 Light Gn3211 354 d BxxiTI 356
~ (run) Min. WX. Mill. Max. Min. K.3X.

.600 — 10 8 21 3 10
620 — 10 8 21 3 10
640 — 10 8 21 3 10
660 10 8 22 3 = ..
680 — 10 10 27 3 16
700 — 10 3.3 40 4 18
720 — 10 16 53 5 20
740 — 10 21 64 7 28
760 — 10 27 73 3.1 36
780 — 10 34 80 17 44
81X3 — 10 41 85 24 52
820 10 48 88 32 60
840 — 10 50 90 39 68
860 — 10 52 91 46 74

5

3.4.3 Cblor. Glass 4 T!u2cloth ahallbe @efitiagnxnt5 ahada
~b Light Tan”379. ‘ma CX?Sert
)lyzoueror~ ~ usilxg the fiy

p?mx!lmdla.l.lkeobtahed
~ muem or ecreens,as

c!!iate, forTan 380, I.@ht&um 381,Cfirk~ 382, Bla& 383,ard
Rhaki384 (ace6.5.3).
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3.4.3.1 Pattern~ion, classes4aIM5. me patbnl eha.11reproduce
the ~ =@e in = b deeign,c&==, @ rqistraticmof *
* areae. The warpiee patternrepsatof the dyed,printed,aml
mushed clothehallbe 16.75+ 1.25 - 1.75 ~. Eachpatternarea ehell
showsolidcnvexage. Skitterineesexcedrg t21atehcm bythe S&xiaKl
sanple~qofaprti~ willnotb=a~le. Whentheeta@ard
ample M not ref~ forpatternex==kicm,aptidre~ eba.ll.te
provicklamithepatb=rn onthefiniehed cloth&all Imtchthat of 13mwirg
2-1-1884for class4 ml 2-1-2240for class 5 (eee2.1.2,6.2,aIxiJ5.4).

3.4.3.2 SEciral rrXlectaImS, class 4. ‘rileepect=l X=flec=u=e values
for the 6 mlor Dee.ertCanmflage prir@d finiehed Cloth ellall.confo nn tothe
~ ~ified in table III when ~ es epecified in 4.4.3.

TAME III . Soectml reflectance ~. Claes 4

Refldartce values (EerTent)
m 380 and LightBruin 381

Wavelengths Light m 379 Khaki 384 ard Dark m 382
~ (Inn) Min. Max. Min. m. Min. Max.

700 38 53 25 44 19 41
720 38 54 25 45 20 41
740 39 55 25 46 20 42
760 40 56 26 47 21. 42
780 41 57 27 48 21 42
800 43 5a 28 50 22 43
820 45 59 30 52 23 45
840 48 62 33 55 24 46
860 50 65 36 58 25 48

alxd..lmatch W =pe=Ifiezlcolorm the etard=d e&aple (e&
bondedpigmentprint.iqwill not bepemitteil. The pattern
te ae ep=cifiedin 3.4.3.1.

6

6.4). F@ein
exealtion Sha3.3
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3.4.4.1 reflectance.clSSS5. ‘meqectmlrefl~ valuesfor
the3color 132SartCanmfle9e printedfinishedclothehallamfoxmta the
n~~ q=ifi=l in tableIVwhan tes&fias ~ieci in 4.4.3.

‘mBG?Iv. n?fmdance redm=um. class5

Reflectancevia (PezQ2nt)
Wav-elelqthe Ii.@tTa.rI492 LightBKu.nl:E Lightlulak.i494
~ (nIn) Mh Wx. -Min. Max. Min. Wx.——

700 38 53 19 41 25 44
720 38 54 20 41 25 45
740 39 55 20 42 25 46
760 40 56 21 42 26 47
780 41 57 21 42 27 48
800 43 58 22 43 28 50
820 45 59 23 45 30 52
840 48 62 24 46 33 55
860 50 65 25 48 36 58

3.4.5 pile sulfur. meu5eof dyes alKlcurpmdsmmAning elerenlay
eul.furcapableoi?oxidationtosulfuricecidebaU bechO=marrlaF@ieSI so
t.mtttm?dyeclclothahau mnb.inm mmlebile sulfurthanehumbytha
~ aamplewhen &5teslas epedfied in 4.4.3. Whena~_eis
notevailable,thedyedc.lothahallShu.fnomrethan asl.ighttmce oflebile
sulfuresdef*in thatestlI&hc15whellteStxxleaSped.fied in 4.4.3.

3.4.6 yisue.1m-. The colorof the finishedclothehal.1ma= the
stmiard ea@ewhen vitiumierfiltem5 imqsten b.mpethatcqmximate
arldficialdaylightd thatImJS a mrrehw Cn3.ortempazati of 7500k 200
K, with illuminationof 100f 20 footcardes, ad aballbe a gocd mixh+m
thes@3r&mi eauplemier~ lamplightat 2300f 200 K.

LightGreen354 1.60
DarkQx3ell355 1.60
6rx%m356 1.30
m.aek357 1.00
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3.4.7 Colorfastness.

3.4.7.1 Classes 1 and”2. The dyed “or dyed arKItreated finished cloth
shall show faetness to light (after 40 standard fading hours ), laundering
(after 3 cycles), and perspiration squal to or better than the standard
sample or equal -to or better than a rating of ‘@rxxY. The finishedcloth
shallshm fastnessto crockingequalto or betterthan the standardsanple
or shallhave an AAICCChmmtic TransferenceScaleratingof not lcwerthan
3.5. ~sting shallbs as specifiedin 4.4.3. —-

3.4.7.2 Class 3. The Wccdlmd camuf lageprintedand water repdlent
treatedfinishedclothshallshow fastnessto light (after40 sbndad fading
hours), laundering(after3 cycles),md perspirationequalto or betterthan
the s~ sqle or eqal ~ or ~tter ~ a ratingof “gccd”,exceptfor
Black 357 which shall be squal to or ktter than a rating of “fair”. The
finished cloth shall shcx+ fastness to crocking equal to or better than the
standard sample or shall have an AA’IKX2Chrcmstic l’ransference Scale rating of
not lwer than 3.5 for all the pattern areas, except Black 357 ~ch shall
have an AATX Ch.rcmatic Transference Scale rating of not lcwer than 1.0.
Ksting shall k as specified in 4.4.3.

3.4.7.3 Classes4 and 5. The Eesertc.smuflageprintedand water
repellenttreatd ffished clothshallshcx+faetneesto light (after40
standardfadinghours), laundering(after3 cyrles), and perspirationequal
to or betterthanthe standardsampleor @ to or betterthan a ratingof
“gwd”, exceptfor Black383,class4 which shallbe squalto or ketterthan
a ratingof “fair”. The finishedclothshallshcw fastnessto crockingequal
tn or betterthanthe standardsanpleor shallhave an Amm chmmtic
TransferenceScaleratingof not linerthan 3.5 for all the pttem areas,
exceptfor Black 383, class 4 which shall have an AA’IIX Ctmmatic
TrallSference Scale rating of not 1- than 1.0. ‘l?=ting shall be as
SpScified in 4.4.3.

3.5 Phve ical reouimnents. The physical =@I=SII~ of tie -j _
a-d treated, or printed and treated finished cloth shall be as s~ified in
tile V when tested as specifisd in 4.4.3.

mBLE v. Phveicalremliremente

Weight Yarnsper Preakingstrength l&aringstrength WeaveM
Ozleq.*. inch
Minhml Mird.lmml Minimum Minilmml

Wq Filling warp Filling WarP Filling

8.5 126 72 225 225 9.0 9.0 5-harness
sateen

~/ ‘rheweave when viswsd frunthe faceside (see3.6) shallapp=r as sham
on figure1.

8
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3.5.1 &ti. Ths widthOf &S cIotkshallbe SS ~ifieci (SSS6.2),and
Shallbethendnimnn acceptablewidth,.lnclueiveof selvageswhen fly shuttle
loam orAutt.lelesswith tuck-inselvageloansare used. For all other
shuttlelessloam the widthmamremnt shalltemdelmxeen thelastwaIp
yarn on eachside excludingthe protrudingfringe(s).

3.6 Finish. The clothshallb dyed,or dyed erd printedon the filling
effectsideas the face. The clothshallbe clctselyshged, desized,
mercerized,and dyed or dyed and printed. The classes2, 3, 4, and 5 cloth
shallbe givena waterzqellent treatmehtas specifiedin 3.10. ‘-

3.6.1 Wonfibruusmaterial. The stxuxhad proteincontentincluding
chloroform-solubleami water-solublematerial@ prior to the water-repell-
ent treatmnt shellnot exceed2.0 p3zcentwhen testaclss specifiedin 4.4.3.

3.7 ~. The pw valueof the waterextinctof the fin.tshedclothshallte
no less than 5.0 and nomre than 8.5whentestedss Spcifisd in 4.4.3.

3.8 Dimsneional s@ili@. ‘rheshzinlage or elongation both in the ~ ad
in the filling of the finished cloth shall not be greater than 2.5 percent for
ths I.rxIividualsample unit and not greater than 2.0 percent for the lot avsr-
age when tested as specified in 4.4.3: ‘lTIspreshrinkags process uzed shall not
k identified by Ilani2or trademrk either on the cloth, ticket, or package.

3.9 Face identification(classss1 and 2\. The fillingeffsctside of ths
class 1 arrl2 clothsshallbe identifi~ as the face side by stmqMng that
sidewith the word “Face”at each eml of the roll.

..3.10 Waterrecellenw endairpenn2abllitvfclasses2, 3, 4, and S1. me
cloth sk.11Ix?givenan ~ @arPsl tyIY3(SSS6 .8) wat.e&ZSpSllent trSSt-
IIEntad shall confOrm to the Watez-repllency ad Sir-permeability nqulre-
nmm of tableVI when testedas spciflsd in 4.4.3. ‘I’heuse of materials
other than approvedwater re@lenti erd sodiumacetitebuffez (andacetic-
acid) is prohibited.

TAJ31&VI. Water-rmellencvand aiecermeabilitvZemllrcm?nts

y:&~- mnamlc absorption Air permeability
(=) cu. ft./nd.n/sg.ft.

E AvcJ. I@ Avg. tat Avg.

Inttial 30 Al 20 &
Afta 3
lawrierings 30 Al 7.0 JI
After 15
launderings 20 ~1

J/ WO irdividuelEPcim?n shall fallbelu.+25 c8nt.hn2tszs.

9
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~ No imlividualspximen shall-25 p=cent.

~ No‘sampleunit (averageof five‘&imene) shall

.. .

exced 7..5.

3.3.3msietan= tn O?slanl“c licnu‘d (cl~ 2, 3. 4, ard 5\. The finished
cloth ehallsln3wno Wttiqby n-~ initiallyard after15
laumlerirgswhen testd as epzx2ified4.4.3.

3.3.2.s!xavrail-u (classes2, 3, 4..ard 5}. The ~te o~t three
tividual debmum“ tioneoh thesanpl eunitforspmy rat.iqsha.l.lb equal
‘m or betterthan 90, 90, 80 when teetedas epecified4.4.3.

3.3.3 Seam efficiemy. The dyed, dyefl@ -M, or prird=i W tn=3t.d
finiehed cloth ehall have a eeam effici~ of not lese than 80 percsmt when
~ ae ~ifi~ in 4.4.3.

3.14 a-d Eut m. unless Othemie.e
shall be filmi&@

~ified (see 6.2), the cloth
inwnt.lnu“ Cuelergthe, eadlnot less than 5oprd.s. I?Flch

lergth shall be put up h full width rolls ae spcifieri in 5.1.

3.25 Fiber identificaticm. Each roll shall te lak=eki or ticketi for
fibr cxmterk in accmrdame with the 17ulee arriRq.iiationi Lhxlerthe Textile
Fiber Fmclucis Ident.ifi=tion Act.

3.16 Worlcmnship.~ finishedclothshallccmformtn the qualityof
PrKdUCtestablishedby thie ~ification. The -it FOti p2r 100 square
=l~titi+a~ ~~~ti in section4 sml mt exceedthe

4. ~ XSSURANCZFiW.TISI@?8

4.1 @srmnsibilitvfor ~ ‘on. Unlessotbmise ~ifiefl in the
amtract orprchaeeorder, the amtractnrie :respomiblefor the prfon&nce
Ofallhspection “~( examinationsd tests)as specifiedherein.
==~ -if id in the cxmtractor pmchase order,the con-
tmctor nay use hie own or any - facilitieseuitablefor the performance
Oftheinqection “~ sp=cified herein,unleee “dleqpmva by the
@wmment. me Guvernm=nt~eelile righttip=rform any of the
~= =t f- fi ~ Specificetimwhere such irqectionsare deemed
~~=== aqplies ad semi== amform to pm=rb=d mquirmmts.

4.1.1 Reemnsibilitvfor am liance. Allitms shallmeet all
m@_mmtsofsections3 ard5. Theimpection eetforthinth.is
.spa2ifi=tionshallkecrsma part of the cnntractm’swerall +rqection
-or @i@ kmgmm. ‘IheabeerceofanyimFection rqummas tithe
spexfxation shallnot relievethe cnnttactorof ~ reqxmibility of
eneuriq thatall praiuckoreqplies suhnittd tothe GOVermnent for
a=e@=x= CulqJlywith all mq&elH& of the Umtract. .Sam@ilXJ

10
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~m - @ Oftim-yti-, b ~ acce@ble pmctice w
~ amforralv2 lnxever,thie does not authorize
~ion of lox%’ndefectivematerial,eitherM-W or actxal,nor does
itcnmnitthe~ ta aczqt defectiveIlE3tEria3..

4.1.2 Certi’Fice@s of al’ldim m certificate of qhma2 are
swlxllittefl,the Gwermmtresarv= &eright toir6pect -i- to
detemhe the validityof the certification.

4.2 Classificationof i&xctio17s. The hzp2Ction ~–tiia
hereinan= classifiedae folloue:

a. Fi.tstarticlehsgaztion (eee4.3).
b. Qualityconformanceinspxtioll(eee4.4).

4.3 articl m Whenaf& ert.icleieIquixed (see3.1
-6.2), itaha.ll~exaudnd & &f& .qecifiedin 4.4.2.1thxmugh
4.4.2.4d ~ for the dnraderietie efiesi in 4.4.3.

4.4 Q.Ja2itv calfo~ m.

4.4.1 and materialinso=tion In ~ with 4.1,
~ tiIlEiteria3satla22Ee& in~with all the
~oflxf~~ Un3.eesotkmise excluied,arended,
nrxlified,or qualifiedin this ~ficatlon or applicable~ ckxammt.

4.4.1.1 al-dmbe.rielc=rtifi tioo A certificateof qliance
uaybe~leee evidencetkatthe &istic5 li.et=dbelcwCxmfonn
totispecified~.

OJttonfiber MentifiE!tion 3.3.1
Nylcm identification 3.3.2
nylonIHKKity, 1-,
slz@e 1+, aoee
SGCtion,ti denier 3.3.2

Cbttmfiber Wrl&llt 3.3.3
Nylm fbelromtent 3.3.3

~ The Cottnnamtent Eha.ube Calcu3aw

Paruznt~amtent -Rx1OO
5

R=ueiaht ofresidua.lfibere

1200 of Fm-sIW3.91
1530of Fm-slW3.91

s.%&tlt ofdq, deei7aispeCk!n

IL

2530of ?HX31D-391 ~
2530of ~3.91

as fol.1-:
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4.4.2 ~.

4.4.2.1 Yard-bv-vardexamination.Ea& roll in the saupleshallbe
1 on the facesideonly. Whenthe tutalyaniage in the rolldces not

exeedlOOyards, theentheyadage intheroll ehallb=examked When the
tdalyardage intherol.lexceede100 yards,only 100 yardsshallh

All defects,as dafti h sectionI of FEO-SID-4,whitiare
clearlyrd.iceableat mara.1impaction disbaxe (3 feet)shallbe ScfJrdam
assignd ~it FOti ae listedin 4.4.2.1.1,exrz?ptthat onlyti_w sluts
&_ti&~-lti-_~m~ricmf&~= (see
6.9) “F’ or “2” as a@icable for sluksaml “0” for lo&e shallbe scnred.
Print~lor mark-offwithinl-1/2~ frcxneitheredge of clothshallnot
beeco=aeadafect. Nolinearya?xl(’ itsoflyard on the ~k
deviceof the h=pectionma-) &an any one roll withinthe sanpleshall
be @iz& nrre than fearpoints. me ean@e size shallh 20 nils
Selti fran20 aubhars. lhe lot ehal:be u.naa=@ble if the pints par
loosguam yadsofthe~ yardageecmuned exceeds30 points. The lot
ehallkeunaccqtableifthapointe parlOOaquare pxkof twoor nwe
individualrollsexcede 45 points. If one run - 45 pints p 100
-~,a~qleof 2orollssha11be ~ only for
mvldual xull quality. The lot shallbe unacce@ble if one or nme rolls
tithe semrxlaaupleexc=ds 45.0poti m 100 squareyad.e. Bht
~tia for lot qualityard idiviciualrollqw31ityshallbe as follows:

Total. mints suxdinsam le x 3600 ——

Qmtract@ wic?thof cloth (ilc?lee)xlbta.lyaxds~

4.4.2.1.1 ~it mint=. Ikt2rit Pints sb.1.lbe assigns+

Fordefects upto3incheein any direction ,
For defects ~ 3irdles, butti=c=@lng
6inchee inanyclimmicm

For dafec123~ 6irxhes, l.x.Ittiexc==@7
9inchee tianydimeneion
For defecte ~ 9i.rdx= inanyclheneion

RJints pr 100
=TJ==m

as fol..hfs:

- one point

-t!.mpints.—

- thn3epints
- fourpohlti

lir2 follu.ii.rqdefects,when present,shallbe scoredfcurpointsfor each
Yardinwhich ttqcxmr:

Objectionableodor
Baggy, ridgy,or wavy cloth
width less than spcified
lklgeravelswhenplledakward
Slackor tightselvagee~
overallmeanness
Excessivena@nase
l%ordye ~tration, mtt.led,stn=kyi or clculy
R&te.mdesignnotequa3.to~ eanple (classes3, 4, a-d 5)
Imm-reA color inany partof thepttern (claeses3,4, an5 5)
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Fetternrqeat lessthan 24.75~
(class3)~

Fattezll-t 1- m“ 3,5.00ilxiles
(classes4 Srd 5)

—.

or uure than28.50inciu?s

Orunrethan la.oohndles

Slcitteri.nes (nnttkd, Unevenmlor) of p?kternSxEde thst
EkUllby the etemkud ~le (classes3, 4, m 5)
Excessivefeetherirqor sp.J (fuzzinessat colorbcun3ries)of
pstbernsscuqxusd tothesanple (classes3, 4, erd 5)
recessivegrinning(offreqister,gsp wheregrolnriShsdeSlzY.4s
~)oflx@=nlesti~=ti* SLemMxd ssxl@lF-
(Clasl?s3, 4, ad 5)

~ive hsloingor tqipiq (w=laFping of colors)of pettern
=c=q==dtoti~ =@e (~ 3, 4, * 5)
Ovezalla@iCation of t.alx!r rqel.lent l-d Un.ifonll (classes
2, 3, 4, SId 5)

mckhess (eti&y to taldl) (Clssses2, 3, 4, ad 5)
Ce5ignnot printd on fsceside of cloth (classes3, 4, W 5)

‘lbdetemim the presace of unacceptableselvegemnd.itions,the
foLlwillgpmceilm Shs.tlbe &SalX&: curingthe Visals.1exsnhlstion,
the~eha.U beetofp2da “ Ofthree tines foreedl roll in the
ssnple,the &ion renuvd, ad the fin.isJ@clothexsm.b@ for the
selvs@ ad.itions. SuspectrOllSshcmldte ~titheperdlan5
uruulledontheflmr ora t23bleen5furtherexmined for the condition.
Awavhss inthsselvqs orsi.qificantriI@ssc@omlly ecrcssths
widthof the fabricis an i.rrlicetionof slacka tightSelvsges.

4.4.2.3 Shsdeend finish ti.oq. lMr&3tl?&yaxdudm.i
exemimstion,tizmllin~sanple ehallbeexadned
~onmfeoe side. ‘melot(~ lor2)she.ll beumcqkeble
ifanyro31ie offshsde, sha&3 Sidetoside, shedsdside tioeld=r, or
Skldeslerxitoen%o rifenymlldos nothsve t21eeslu3fin.ia~ es
thesbrdadeample. ‘Ihelot(~ 3, 4, or 5) shell be l~2ple if
Snyml.lf e.il.stiueixiltheetmlsrd @e with z==sp=t b color for all
@texllarf3ss,orifsny rolldoes Mttlzlvet hessuef ini.stlqp=o=llx= -the
~ =@=.

4.4.2.4 mu i entifd ication tim. -- Y==%’-
examination, -roll inthesanple .dnllbe exendrd for the defects l=
helm. !Iilelot shellbe ~etitworueremlls intheeemple
~cixaor uoreofthefolkwirq defects:

3.3
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Face identificationmissingfrcxneitheror both axis (classes1 @ 2)
Face identificationon wmq sj.de(cla.ssee1 ad 2)
Preshrinkageprcese identifiedby nanE or &a&mark on clothor ticket
Nat labled in aaadance with the Rulesard Regulatia= umlerthe
‘l&tileFiberPrc&cte IdentificationAct

4.4.3 Erd itemtesting ‘lheclothehal.lbetesl=ifor the characteristics
1- in tableVII. Tile”ualcdsof _ epecifiedin FED-SI13-191
~ qlicable ad es lietd in tableVII shallbe followd. The eanple
unit shallbe 3/4 yard fu13widthof the dyed cloth (priorto treallh%t)for
de@mination of fiberanltentad nmfibruue Unterialwntenta?rl5mnti31-
uous yazds fullwidth for all other~ysical ad c&mical tests. me lot
shallbe umo=eptable if one or nure eaupleuni- or the lot av-ge for
-c prpti~~d~fii~, or climensicxnlstabilityfailto meet
w~ The sanplesize shallbe in accodance with the
folluxbq:

Iot size [vards~ .%nmlesize (Sanulle units~

800 or less 2
801 UP to ad incl~ 22,000 3
22,001 a over 5

m VII. Etrlitemb=te

~t Test
Ularacteristic Wthd

s P= t = J 2 r e f l ~ :

class 3
uass4
Cla.s.s5

Fmeence of labile sulfur
Colorfestnese to:

LaLIIXk?r@l (after 3 cycles)
~irition
Light

~
weight

ming SbH-@ll
h%3ve
singed
mized
IJelmSrizd

14

3.4.1.1
3.4.2.2
3.4.3.2
3.4.4.1
3.4.5

3.4.7
3.4.7
3.4.7
3.4.7
3.5
3.5
3.5
3.5
3.5
3.6
3.6
3.6

4.5.2
4.5.2
4.5.2 .–
4.5.2
2020~

5610~ ~
5680
5660
5651
5041
5050
X71flD 5034
A91M D 1424
visual y

iv
u
I /
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NcalfibralsUEkerialcontent 3.6.1 261.1
P 3.7 2811
Dimensiornl~ility 3.8 5556
(~ ~) -

—-

z~ ~ (~ Zt 3,

‘ Init.& 3.10 5514
Am2r lalmieriq

y~ ym (~ 2, 3,
3.10 5556,5514

‘ Ini& 3.10
After laurr3&.q

5500
3.10 5556,5500

~ Parm?dbility(afterI.aurriarirg) 3.10 5556,5450
classes2,3, 4,anc15)

Wati rqel.lenk (Clasaes2, 3, 4,
ard 5) 3.10 Y
WSistance m organicliquid
‘(~ 2,3, 4,aITi5):

Initial 3.11 4.5.3
AftJ2r151a~ (~ 3.IJ 5556,4.5.3(5J

SPraY=LassEs 2, 3, 4, - 5) 3.12 5526
seam efficiency 3.33 5110~

Y

2 /

2 /

4 /

5 /

6 /

Unless~ specified, a certificateof ampliarm aha.uk *
mittdtiwi31be~le fortheatatd~. .-

lh*~jl131Stbe&ied~ ead10fthe31ati~~~.

Cblthamlo rtmnsfc rclothwaluation, onlytha sldncmtha OY&On aId
nylonfibersof the mlor tral?sferClothahal.1be avaluated.

onerMXmnlm“ tionwaan@e unitalKlmSultrqOIted ~ I*II ~
Wfailn.

‘rileWn&mtOr abau~the Wlter L-e@..len&usedami certifymatno
otharmaterial(exceptthe qeeified hffer ad aceticacid)haa ~
a&kzd.

.FJlallallkoubjbjctedtn 3.5cnlpleteqCle9 (washalrld.ty)pri.ar
istanm ti Cqanic liquidafter Lam5er@.

15
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~/ The nesdleskll measure0.049f 0.001inchacrossthe blade of the eye.
The thread shall be @yester thread conforming to type 1, class 1, sub-
cla5s A of V-T-285 for class 1 cloth, and Wlyester thread conforming to
type 1, class 1, sub-class B of WI’-285 for classes 2, 3, 4, and 5 cloth,
with size F for the needle and size E for the lcmp=r.

..
4.4.4 Packaqinq insrr2ct.ion. The s~ling end irs~ion of the present-

ation,packaging, and cont=iner msrking shall Lx?in accodance with the
quality assurance provisions of FED-SI13-803.

4.5 Methcdeof inwect 1ion
—-

4.5.1 Calorimetric messurenents for the acceptabi litv eauation. Each of
the four colors frun the Wcodlanci Pattern cited in 3.4.6.1 for koth the
stardad sample and the test s p s c i me n s h a l l b e me a s u r a d a s specifisd in
4.s.2, except the spectral reflectance factor data shall be obtained in the
visible wavelength range 400 to 700 MI only, and at 20 nm (or less)
internals. When the .s_photcm?ter is operatedin the plychrmatic tie,
a sourcesimulatingCIE illuminantsourceD65 shouldbe ussd. Colonn?tric
data (see6.10), ccnputedfrunthe resultings-al date,shallke
incorporatedin the equationof acceptability(see6.11),and thedA for each
c o l o r shallbe calculated.specimne recordingAA valuesegualin or less
than thosespecifiedforeach colorin 3.4.6.1representacceptablecolor
matchesto the s~. SpecimsnerecordingaAA valuegreaterthanthat
s~ified in 3.4.6.1shallte considereda test failure.

4.5.2 ~1 reflectancetest. Reflectancedata shellbe obtainedfran
600 to 860 nancm?ter(run)for class3, and 700 m to 860 m for classes4 and
5, for each coloron a spect.rophotcm?ter(see6.6)relativeto a barium
sulfatestandani,the preferredwhite.referencestanckd. Otherwhite
referencemterials my & usedProvidd theyare calibratedto ateolute
white;e.g.,Halon,mgneeium oxide,or vitrolitetiles (see6.7)., The
spectral tand width shall k less than 25 nm at 860 11111.Reflectance m=eun?;
ments shall te We by either the nmncchmnatic or plychrcmtic tie of
operation. When the polychrmmtic naxle is used,the sgxsctrophotmetershell
o~rate with the qa=imen diffuselyillmimtad with the fullmission of a
continuoussourcethat simlatee in the visiblesl=ctrm eitherCIE SourceA
or CIE .50uKCeD65. The specimn shallbe viewedat an angleno greaterthan
l o o f - n om l , w i ~ t h e SpeCUME ccqxment included. phot~~ic
accuracyof the spectrophotmetershallb within1 percentand wavelength
accuracywithin2 nm. me StanckKdaprature sizeused in the c o l o r
~nt deviceshallbe 1.0 to 1.25inchesin diameter. Areasto W
masured for each colorshallbe lightlymarkedwith a circleat least1.50
inchesin diameter,o n t h e r e v e r s e side of the fabric,and at least6 inches
fmn eitherselvage. @ecimans forall classesand shadesshallbs treasured
as a singlelayerbacksdwith two layersof the same shadecut frm the
standard. For classes4 erd 5, LightTan 379
shallbe measuredusinga *11 areaof visw.
port, the sp=cimns shallte orientsdso that

and LightBrCWI’I493,S~ i . MSnS
Wh e n presentsdto the smple
the diagoml weavelinesare

16
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parallelwith the horizontalpiene. Meammmnte shalltetzdc enonaminimm
of tm differentareas for eachcolorad the data averaged. when the
masured xeflectancevaluesfor any mlor at fouror mre wavelengthsdo not
met the limitsfor the class 2 clothin table 1, WocdlaniPattern(class3)
in tile II, 6 colorEesertPattern(class4) in tile III,and 3 color
CesertPattern(class5) in tile IV, it shallte considereda test failure.

4.5.3 ReSiStXlllCeto OmmiC liquidteSt. Placea mall epscimn of the
clothon a atmothhorizontalsurface,faceup. Using a pipetteor eye
z& 9tlY dSFositone drop of n-tetredemm on the surfaceof Ehe

After 1 minuteexaminethe apaclmm under lightat an angle.
Absenceif lightreflectanceat the cloth-dropinterfaceshallte takenas
widence of wetting.‘1’9ueeapecimns (orareas)takenat variouslocations
acrcssthe aanpleunit shallhe tested. Evidenceof wettingon one or mre
epecti shallbe coneidersda test failure.

5 PPCKAGI.N.3 -

5.1 Put UD and reservation. Put up ad guX2SSIVatiOnshallbe lwel A or
Ccnmrcial es specified(see6.2).

5.1.1 I.evelsA and Cmnercia~. TileClothshallteputup endpreeerved in
amordmca with the a~licable rquhmen te of Pm-!3m-803.

5.2 Packinq. Pacld.ngshellbe levelA, B, or Cannercieles Specified
(SI?S6.2).

5.2.’1IevK!lsA, B, end Ccmwxial. l%e cloth shellbe packedin
acmrdmce with the agqlicablerquimmm ta of FID-SID-803.

5.3 lklrkinq.In adiitiontn any specialmarkingrqu.imd by the contract
or ~ order,Shlpnzne shallk mrksd in accordancewith the
epelicable~te of -.91D-8133. .

6. tOIES

(This sectioncontai.ne lnfornntlon of a generalor explanatorynaturethat
my be helpful,taltis not mndmory. )

6.1 Intemlsduse. The cloth is intendedfor use in clothingwhere a h.lgh
dqree Of Wid ZSSiStSIKX d WSter J3?SiSta31CeiS Of P.Cti @U~.

6.2 Awuisltion L%quilmmnts. Acquisitiondcmlmnte must Specifythe
follcwing:

a. Title,numbercurldate of this epeclflcet.ion.
b. CbSS requi.rd(See 1.2).
c. Issueof lXfXSSto te citsdin the Solicitation,arxiif required,

the apeciflc issueof irriividueldocumentireferenced
ad 2.2).

(see2.1.1

17
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d. When a first article ie ~ (eee 3.1, 4.3, ard 6.3).
Cblor of cloth ~ * class 1 or 2 ia ep==ified (see 3.4).

“;; Wocdlard or a@icable Cesert Cim@lage Pattern drawirg is
~ (= 3.4.2.1 or 3.4.3.1).

9. W* of cloth I-ec@ed (see 3.5.1).
h. = Of ~11, if other than ~ified (ace 3.14).
i. Selection of a@icable levels of put up, preservation, m pclcillg

(see 5.1 cud 5.2).

6.4 S&mlard .samle erd D3ttenldmwing. For accessb the stadard shade
sample (see3.2)ad the Wodlard Gmu u f l a g e P a t t e r n d r aw i n g o r ~ropriate
IXs.art Cumuflage Fattern drawirg, if a@icable (see 3.4.2.1 or 3.4.3.1),
acklmse the amttact.irg activity issuing the invitation for bids or request
for prcp=a.1.

6.5 -.

6.5.1 OliveGreen 107. oliveGreen 107 has been satisfactorily@@ with
the fo3.3.owingmlorants:

Wylon Acid Yellm 219 Vat Rrcwn 57
Acid Eilue 258 Vat Em4n 3
Acid Cmarqe 162 Vat Green 1

Vat Ye.llw 2
Vat orange 2
Cibmone OliveGreenNY

‘ n l e a t o v e d y e a l l b i m t i o nsamsuggeetaardarelmtltndaimy.

6.5.1.1 We ombirationsfor Camuflaqe ~ 483. Aqeekitutmt
mrdatory dye axnbinationfor Cauc&lage &em 483 is as follcus:

Wylon kid Blue 258 Vat Yellm 33
Acid Yel.lm169 Vat Green 1
‘I&tilonOmIqe GV 4R Vat Violet 1.3

6.5.2 Wcxllerd camuflaue urintina, Claes 3. Tile m=ae of the pattern for
class 3 have bean f- to be satisfactory when dyed or printed with the
follcwi.rkgcolorants. The dyeing of the grunx3 ehade approximating Light
@een 354 was ac.rcmplisheclusing the acid A vat dy- listed kl.cu.

18I
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Vat Oraqe 2
Vat Green 1
Vat Yelhw 2

Vat Brcwn3
Vat Green1
Vat Yellw 2

.B?mm 356

Vat 8rwn 57 -
Vat Bmm 3
Vat Yellw 2
Vat Green 1

J31ack357

8ulfurElack6
Vat 81ue 20
Vat Brcwn3
Vat 131ack3.3

Grumi Shade
—.

mid awe 258
‘IkctilonOmIKF 4R
Vat Orange2
Vat Green 1
Vat Yellw 2

satisfactoryprintingof shadesIi&t Qeen 354,Dark ~ 355,and Em.4n
356hasbE!enacXmplMled by the Llseofmtdyesonly. shadaE1.ack357has
been aatisfactnrilyprintedwith a &ination of vat d eulfurdyes.

6.5.3 m umbimtion. class4 The Elreasol?thepatta mhaveteellfm
tcltediafact.cqwhendyedti &intdwiUI VarimsoZlbirntionsOfuia
followi.rqdyES for 6 colored~:

u- m 379 (Cl?mldshadel mm 382

Vat Brcwn1 Vat Yellw 1
Vat Black25 Vat Yel.lw33

Vat 8mwn 1
Vat Brwn 57

Vat Ye31w 1 SulfurLila@6/VatFUack14
Vat Yellw 33 Cibamna81ack R
Vat 8rwn 1
Vat 8rcwn57
Vat Rlack25

m- - 381

Vat Ye3.lw 1
Vat YaLlw 33
Vat BIWTI 1
Vat 8zwn !57

384

Vat Yellm 1
Vat Yel.lw33
Vat Rmm 1
Vat 81a& 25

19
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Satisfactorydyeingof the LightTan 379,groundshade,and printingof Tan
380,LightBrcwn381,lkrk 13rcxm382,and Khaki384 has been accomplishedby
the use of vat dyes only. Black383 b been satisfactorilyprintedwith a
canbimtion of vat and sulfurdyes.

6.5.4 Dve cmbimtion, class5. The areasof the psttarnhave been found
to be satisfactorywhen dyed or printd with variouscombinationsof the
follcwingdyes for the coloredareas:

GKOUIXIShade LiqhtBrcwn493 ——

Vat Green 8 Vat Green 8
Vat Green 8 * similar Vat c2reen 8 * similar
Vat Brwn 1 Vat BrwrI 1
Vat Black 25 Vat Black 25
vat Orange 1 Vat Orange 1
Vat Yellu.4 2 Vat Yellcx4 2

Liqht Tan 492 Liqht Khaki 494

Vat Gceen8 vat ~ 8
Vat Green8 * similar Vat &een 8 * similar
Vat Brown 1 Vat Brcwn 1
Vat Black25 , Vat Black25
Vat Brw.m57 vat Yellcw2
Vat Yellcw2

6.6 ~photmeters . Suitable~hotxxm~ for treasuring
s-~ refl~m in the visiblehear infraredincludethe DianoHa@,
DianoNatchScan,MiltonWY Match Ecan 2, Hunter D54P-IR, Applkd Color
Sptms Spectm SensorI & II and CS-5,HunterVIS/NIR~lorimter,
and Nacteth1500with IR options(see4.5.2).

-.
6.7 Nhitestandard. Bariumsulfata of .sui@le qualityfor use as white

referencastandardis availablefranthe EastmsnRodakCcrpsny. The ‘Sam
sourckhas availablemagnesiumreagent(ritimn)ami Halon. Suitabletiles
an be obtainedfmn the Natioml Instituteof Stmdarde and ‘lkchnologyor
frm the instrumentmanufacturers(see4.5.2).

6.8 QuarP21w a t e r repellent. AFPrwal of Ccqonenb and combinationis
the responsibilityof the U.S. Army NatickResearch,Development,and
EngineeringCenter,Natick,NA 01760-5014and is basedon rmre extensive
tests,includingthosefor toxicity,which- not set forthin this
specification.Becauseof the tim necessaryto conductfull evaluation,
only thosechmical treatmmte alreadyapprovedand so listedin the
invitationfor bids or requestfor proposalshallbe coneidersdacceptable
for the relatedpruqumnent.

20
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~ic defectscales. I%bricDefectReplicaKitsare availablefrm
.5eXRoehlck timI@any, Dqarbmt 817 (lU’IN:= 23-29),Sears‘ltsxer,
CXicacjo,IL 60684.

6.10 Cm Tristimlus. and CXE La%** vales+. The ~ reflect-
Srw3 ValussoMxu.n@ ftxzn400t0700 mfor”a coloramusaitoaqa.rtetha

:=” *$x, y,
arKizusiJ’qCIE ill o

are ~ ~ .%.~”’”ic ~w

D65an5the2964CIE
‘illstristim.lusvalues

r use in the ecce@bility equation~aee
6.31). =~are~~
a.lly~mt’ [usvaluesSIXICZE L a%’= ~~z”e
of tristimllusValm can k fcardin Vmlor in Business,8cieXs2ad
Inlusi@’, Th.ixdIklition,D.B. (A@ ad G. ~ ZS& ’ J
York,NY. amversion of trktiml us ~“es to CIE ~a~ ~~’k~’ NSW
descmkd in CIE publication‘Rcznmdations of UniformCblorSpaces,Color
Diffexw’ce@uations, ad Fs@cmtric ~lor ‘ferns”,Su@emnt No. 2 to C13Z
~’cat’on No.-3,5,!Imlorx, E-1.3.1 (3.971), -u ~ delac!m,
Paris (3978).

6.2.1 . .
tv %nlstioll. Cbloracceptabilityis debmnimd by the

foumi.ng equation:

AA = [gU @a*)2+2gUAa*Ab*ig22@b*)2+q33(AL*)2]~2

whczeAA k an acxqtabilitqfigure,scaledacmzdi.q to color (se 3.4.6.1);

and the quantitiesAa*, Ah*, AL* - sampleminus~ in CIZI.AE

~tss. me coeffici- gn, 2gD, 922 SXI 933 are 9i- by

tk fdlcwing equations, where a*O eni b*O repmsmtthe C3XtABa*

Srdb’va.lue so ftheS2mdard# ckthechIuna tdemnce# his the hue -

tdemIu3, ad v (forvalue)is the ligh- lmlerance:

e = *-1 ( b *& a * ~

9~ = (c052e/d) + @112efi2)

2gn =2sti e-e [wd - wh2)j
922 = (6in2eA + (cc2efi2)

933 ‘d
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Hu e , dumn ard lightnesetolerancefor the
Wcdlal-dPattern

Light G?la2tl354 2.26 1.32 1.16
I?ark&een 355 2.20 1.30 1.11
mm+n 356 1.88 1.28 0.74
Black 357 2.70 . 1.50 __ 1.25

~imens recmdngAA values lees than thc6e listed for eati cnlor in
3.4.6.1 represent aa=eptable rmitches for color to the ~: thu=e
specinr== with high= AA valuee are unacceptable.

Natick‘IR-80/036,Inw?5tigationsto Define Acce@ibilityTOlemnce I?arXgesin
VaricusRegiom of ColorSpace,E. AHen ard B. Yuhas,U.S. Army NatidcIO&E
~, Natick,MA 01760-5019,Sept.1981,is availablefrm Naticlc
those htemstd in writinga softwarep~ for tie a~fii~
equation.

for

6.12 Subiectterm (kw v.m.d)listirrf.

camouflage pattern
Clothiq
Printed cloth

Water re@lent treaW

Preparing activity;

$:= m-~
Air FolXe-99 (Fmject 8305-0429)

I & v i = activities:

Army-ND
tiFome -82
DIA -CT

User activity:

Navy - x

22

Downloaded from https://www.everyspec.com



.

i.,
.!

!

I

1

. .

MIIA2-433.91w

Figure 1

5-Harness Sateen Weave
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