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FEOERALSTANOASO

CIASSLFICATION, IDEX17YICATION, ANO TESTINGOF
FPi4THW FILLINGMATFIUAL

The follo.iirqthan.g,sin Federal Stmdnrd No. 248A dated Oscember10, 1964, have been
approvedby tim Camiasiomr, FederalSupply %-vice, General ServicesAdministration,
Cm the um of @.LlFederal agemies.

1. Changes and additions:

1.1 section 2. Paragraphs2.2.1, 2.2.8, 2.3.1 and 2.3.6 uodified.

1.2 Method 1. Requirementsfor eliminatingpm.lble electmntatic buildup included.

1.3 Method 9. Minor cbmgen throughoutta improve the teat.

1.4 Method 13. I.mndmability of Feather Filling14aterid added.
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I FED. STD. NO. 148a
Section1
December 10,1964

I FEDERAL STANDARD

CLASSIFICATION, IDENTIFICATION, AND
TESTING OF

FEATHER FILLING MATERIAL
Authority.!l’hid#tiIndard{8timed purmtanttotheIWdcral ProPmtv and Adm{nidratio.

,%vtXoeaAti of 1949,w amended,and itaapplicationtothoPurchwe of commodltt.a relewed
to herein& mandatoru on aliFedemt agenciea.

SECTION 1

SCOPE AND CONTENTS

1. SCOPE Sect{oll

1.1 This standard definss, illustrates, and de-
1. Scope and Cent.cmts.
2. Chwification and Definitions.

terrnines by standard procedure, the attributes 3. Index of Test Methods.
of fsntber INling matminls. 4. Sampling und Numbar of Specimens.

2. CONTENTS
5. Atmospheric Conditions for Testing.
6. @rend Notes.

2.1 The contents of this standnrd am w fol- 7. Tempemturs Conversion Tables.
lows : S. Test-Methods.

FSC SS20

Downloaded from http://www.everyspec.com



section 2
octiber 25, 1968

CLA2SIFISATIONAND D~INITIONS

2. CI.A2S1F1CATION;FFAT~ FILLING MATE2UAIS

2.1 Waterfowl featherfillingmaterials.

2.1.1 hkterf.vl feathers.

2.1.1.1 waterfowldown.

2.1.2 fandfowl feather fillingmaterials.

2.1.2,1 kndfowl fee.thera.

2.2 !lsfiniti.msand illuatratims of e.ttributmof .aterfm.lfeather fiLlingmaterials.

2.2.1 Waterfowlfeather.. The plumage m- OUtgrovthforming the contour and externalcoverin#
of a gm.m m duck, or my mixture thereof,comietin.qof quilln and barbs; and which km not
hem procmmd in my -e, othe, than by uP.shinK,duatti, fm.ctiomtim chemicaltmatie”t and
derilkation (me figs. 1, 6, 7, 10, 13, U, 15).

2.2.1.1 @ill. The major stem of a feather cm.i.t3ng of the quill shaft and tbe quill
point [Beefig. 1).

2.2.1.1.1 Guill shaft. The portion of the quill fmrn which the barbs mamte (Bee fig. 1).

2.2.1.1.2 @ill point. The b.sml PXtion of the quill tidilt.ly pl.2- to the barb
.structllre(see fign. 1, n).

2.2.1.2 Barb. A primary branch emanatingfrom the quill dmft of feathers,plus ita
barbules,betng coarse in structureend appearancewhen comparedwith down barbs (Bee fig.. 2, 3,
11).

2.2.1.2.1 Vine. Smooth, re2ntively,olid collectionof barbs —tbg fro. the quill .baft
(m. D, fig. 1).

2.2.1.2.2 Be.rbule.A brancb of the barb Plus it, nodes and/or pmns (E-e figs. 3, L, ~).

2.2.1.2.2.1 Node. A protuberanceor swelling appearing on b.arbulea(me. fig.. .4,5).

2.2.1.2.2.2 Prong. Short spiny outgrowth. emanating fro. be.rbulas(see fig. 5).

2.2.1.2.2.3 Internode. The portionof the barbu.lebetween the di,t=d end of o“. node and
the bma2 end of another (see figs. L, 5).

2.2.2 Sm.11 waterfowl fmthem. Uhole mterfob.1feather,,other than quill feathers,
crushedor damaged feathers,which are less than two and one.helfInches in length (see fig. 6).

2.2.3 Quill feathern. tlingend tail feather.cmmmly Anom and referred La as quills
(s.3.fig. 7).

2.2.L Nmtllng feathers (pin feather.e).h feathernot fully developed,bnving no di8tin@abr.JJ2e
quill, hut with mlntively sbc.rtcoarse barbs mamtinq fmrn a ehmath (... fi%.. R, 10).

2.2.4.1 sheath. A coveringat the ba.ti fmd,of n~atliw feathersw~ch holdo ~gether ‘ie
feather-likestructureeummting fmnr it.(Bee !igs 8. 10).
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2.2.5 Omaged feather.. Waterfowlfeathersnhich are materiallybmkm, damaged by insect,
or otherwlm injured (see fig. 9).

2.2.6 Plu,nule. muw waterf.vlPlumage with mderdwveloped soft and flaccid quill; with
barb, indint1n@8hable from thoee of down (see fig. 10).

2.2.7 Feather fiber. The barb of feathem which have been completelyaepamted frcm tha
quill mhaft and any aftersbe.ft,and which am not joined or attached tu e..h other (me fig. 12)

2.2.8 Pure down. The plumage or outgrawthfaming the undercoatingof waterfowl,
consistingof the Ii&ht fluffy filaments (barbs)growing fro. mm quill point, but without
W qti~ shaft (s..fig.. 10, 11).

2.2.8.1 Dwn barbs. Soft filarnento.astructureemanatingfmrn the quill point of the don
(s.. figs. 2, U).

2.2,8.2 Own fiber. The detachedbarbs from down and plumlas ,m datach,dWb, frm tbe
basal end of featherquill shaft, which are indistin@shable from tha b.m-bsof dom plums
(see fig. 12),

2.2,9 NOn-”aterfovlfeather fiber. The feathersof any kind of fowl other W goom or
duck.

2.2.10 Ncm.vaterfowl feather fiber. The barbs of feathersother than goom or duck which
h.”, been cou@letelymParated from the quill daft and any nftemhnft, and which are “ot joined
c.,attachedt-aeach other.

2.2,11 Residualmntter. Residualmatter is defined as quill pith, featherfragment.,
trash, and foreignmatter (me fig. 12).

2.2.12 Secondhandfoathe,fillingmaterial. MSterialwhich hm p,e”i.lldy been used h any
productor used f., any PurpcIse.

2.3 Oefinitlonsand illustrstiom of att,lbute,of l.mdfcwlfeathe, fillingmaterials.

2.3.1 Iandfcwlfeethers. The plurage m o.tgrowthforming the contourend externalcovering
of any breed of dmestlcated chicken cmmiating of quill and barbs which have not,been processed
in any awn.,, other than b~ washins,dusting,fracticnmtim chemicaltreatmentand nte,ilizatlon
(s.. figs. 16, 17, 18, 19, 20, 23, 24).

2.3.1.1 quill. The nmjm sternor s feather consistingof the quill shaft and quill point
(se. figs. 1, 16, 17).

2.3,1.1.1 Quill shrift.The portionof the quill fran which the barbs emanate (see fi~s. 1,
16, 17).

2.3.1.1.2 quill point. The basal portion of the quill immediatelyproxim.1ta tho barb
structure(see figs. 1, 17).

2.3.1.2 Barb. A Pr~V br=ch e=tl% fmm tbe quill shaft, plus if.ebarbules,being
relativelycoarse in structureand .ppe.zrance.In l.mdfovlfe.stbersthe barbs e, they
immediatelyemanate frmn the quill shaft often exhibit a ladder-like-effect.This ladder-like
structurei, mm c.mmn to fluff bmb type landf.mlfmthers (see figs. 2, 16, 17).

2.3,1.2.1 Vane. .%noothrelativelysolid collectionof barbs emanationfrom the quill dmft
and located pricipdly on the distal end of the quill shaft (s.. fig. 17).

2.3.1.2.2 Fluff barbs. Relativelyoft, fluffy collectionof bm-bs emanatingfrom the basal
end of the quill shaft (see fig. 16).

2.3,1.2.3 ILm-bule.A branch of the barb plus its nodes and/or pra~a (me fig. L).
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2.3.1.2.3.1 Node. A protuberanceor nwdling &ppearingm harbnles (see fig. 4).

2.3.1.2.3.2 Prong. Short spiny outgrowth emm.st3mgfrom barhulee.

2.3.1.2.3.3. Internode. l% p.x+,lmof the barbule between the dlBtal end of 0.0 ncde and
tha basal end of another (see fig. L).

2.3.2 Small Iandfowlfeathers. Mhnls lendtbl featham othar than quill feathern,cruhed
or damaged feathers.hich are less than 2 inchm in length (s.sfig, 19).

2.3.3 Wu rea~ers. Ww ~d ~il featherscommonlyknohm and referredt.aa. quills
(nee fig. 20).

2.3.4 Nestling feather (pin feather). A fwatlmr not fully developed,having no distinguishable
quill, but with short coarse barbs emanatingfrom a sheath (see fig. 8, 18).

2.3.4.1 Sheetb. A coveringat the banal end of nestlingfeathernwhich hold togetherthe
feather-lika.truotureemanatingfrothit (see fig. 8, 18).

2.3.5 Aftershaft. A mall feathergmwti Cm. the ham of the quill shaft typicalof lamifo.1
feathers (see fig. 16).

2.3.6 14maged feathers. f.mdfowl feathersother than strippedor crushed,which are
materiallybroken, damged by insects,m. ot.herwlseinjured (6.. fig 22). Wm. crushed m stripped
feather,occur in a mixture of “hole f.?.stherathey hall be classifiede..dnmged f-thers.

2.3.7 Strippedfeather.. Tbe barbs of fee.them.trippwdfrom the quill ❑haft but not
mpamted into feather fiber.

2.3.8 Feather fiber. The herbs of featherswhich have been completelyseparatedfmm the
quill shaft and any afternhaftand which are not joined or attached k. each othe= (see fig. 22).

2.3.9 Crushed feathers. I+mdfowlfeatherswhich have been processedby a crushing,chopping
or ourllngmi.hlrm which In. changed the origl~ form of the featherswithout removing the quill
(See fig. 21).

2.3.10 Residualmnttnr. Residud matter %s deficed as quill pith, feather fragments,trash,
and foreignmatter (am fig. 22).

2.3.11 Turkey feather.. Feather.frem any breed of domesticatedturkey (Bee fig. 23).

2.3.12 Secondhandfillingmateriel. Matirlalwhich h-aspreviouslybeen .EA in any product
cm used for any purpose.

2..i. Definition.of attributesapplicablek bath olnsaificationsof feather filling Me.terieJB.

2.L.I Percmtage cornpooition.The percentagecmqmaltion of my mixture of feather filling
material.,an specifiedin material specifications,is the percentageof conditionedweight
of the segregatedcomponentin relationta the total cnmlitionedweight of the test speck..

2./..2 Fillingpouer. Filling power Is e.!aes.sureof the capacityof . unit weight of feather
fillingmaterial b fill a given .olums at a low pressureand i. related to t!m apace filling
cap.%oity,fluffability,resiliency,and abilityof the matarial to maintaina large volume under
10V prea.lme.

2.L.3 oxygen number. The oxygen number of feather fillingmaterialsis a -asure of the
degree of clee.nlinesama determinedby the anmunt of oxidizablewater 8olubleand fine .mspended
matter which i. prenent in a water .Xtre.otof the materiala.
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2.4.4 Retractablematter. The extractablematter content of feether fillingmteria-b
serves m an Indicationof the anmmt of natural fini.h snd free foreign extractable
mCtar present. It also semen to indicate the presence of additive Finishessuch m
Uax 0!’oil.

2.fI. 5 Brl ttlenesn. The brittlenem of feather fillingro.at.mlalsserves as an indicator
or tha resiliencyof the materials end their mmceptnbility ta fractureor break during use.

2.Ii.6 lhrbidity. The turbidityof feether fillingmaterialsserves as a masuro of the
deEree of cleanlinessm determinedby the mount of fine mmpe”ded organic and inor.genie
materialnot r.muvedduring cleaningoperatiom.

2.5 Definition,applicabl,b mnpli~ and te,qtins.

2.5.1 General. For the purpose of thiestandardand all mteri.a.l .epeclficaticvmreferred
beretz, the followingdefinitionsdroll apply:

2.5.1.1 Specimen. The fractionor the whole of a sampleunit, or e representativemmple
of Icaterie.1evolved fmm the identicalprocess a. the product.

2.5.1.2 Test. The act of evtiu.stinga given pmpe.rtyo. characteristicof e eiriglesample
unit, by taking me m’ mre rneasurem”taeccmding t.aprescribedprocedure.

2.5.1.3 Test m.mlt. The result of one or mm-e test detemirr.tims .“ a sample unit in
accordancewith prescribedtestingprocedures.

2.5.1.4 .%@e unit (for test PurPose8). Tbe +-oLalqumtity of mterlal necemm-y to obtdn
one test result for each of the prope,tleeand chamcteri,tics specifiedin the mterld
npecifice.tim. In featherfilling material.thh till ume.lly be ~peciriedin grnms of
mteria18, randomly selectedfro. the sampleunit. Fach lndividti test will consist of a
new pm-tlonof tha sample unit.

2.5.1.5 Reproducibilityof te~t ,mthods.

2.5.1,5.1 Inhem”t reproducibility. The comi,tency of repeatedWi3kEti0. of a ProPerty
of homogeneousmteri.alobtainedunder controlledconditlo”sbT a single operator-equipm”t
cmbimtlon, expremwd m the dleprni.m of the individualt.mt remits &bout their average.
This inherentreprod.cibllity i, a otandmd For the performanceof a singleoperatar-eqtipmmt
combination.

2.5.1.5.2 Dver-allreprc.d”cibillty, The coneic+ter.cyof evaluationsof e propertyof uniform
materialobtainedunder’.mtmlled co”ditiom by dlffm-ent operst-m-eqtipmnt m.nblnati.mw,
expressedes the di+mrnion of the various test result.stout the over-allaverage. Thi8
0“..-til rqxmducibility, whi.ebinclude, the inbermt reproducibility,in a measure of the
dependabilityof the teat mth.d.

2.5.1.6 Acceptablequality level (AQL). Tbe largest allowablepercentageof sample unit
in my lot whose test results fdl o“t,lde the specificatlm limit,.
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K3HD3D 1.1
Octob.sr25, 196S

FILLINGmwm

1. sCOPE

1.1 Thi~ mt.hod 1s intendedfor detemlning the pace filling capacityof fee.them,
featherfibers, featherproduct., down and mixturesthereofand in detmm.irmd.s the height
of a given eight of materialunder & predetetined load.

2. T~T SPmI1421+

2.1 The specimenehall consistof 22.6+3i 0.05 gram of material preparedas specified
in 5.1.

3. NUMB221OF D~mATION.5

3.1 Unle,s othmui.m ,pecifiedin the material apeclfice.tim,three sPeoimm8 hall be
tested fmm each mmple unit.

L. .WPARATUS (see fig. 1 and fig. 2).

/+.1 Cylinder. The cylinderhall be n rigid alumlnum tube 12.75 Inchesi 0.01 inch lnaide
diemter and 20 to 21 inches in length. The inner wall shall have a finish no rougher.t%
a nuinber63 finish when masured by tbe GE mrfme roughness scale or equivalent. The
cylinderhall be aet in a vertical positionand shall be open at both ends with mans of
supportingthe bane end rigidlyon a horizontalsurface. This horimntd nurfaceBhall be
capable of beix leveled. It iB convenientt.ahave tbe cylinderdetachablefrom tbe base for
facilitatingspectienremoval. A reu.mableperforatedcover with air-blowingunit attached
theretcehall be providedfor u.e in retainingthe specimenduring air fluffing. If a
phmmllc bonded cylinderin used, the cylinderwall nb.%11be groundedin such .s.ay m to
eliminateelectrostaticbuildup within the cylinder.

L.2 Pinton. ‘il.piston shrillbe made of rigid materle.1and ball weitzh118.0 i 0.5 W-
(Balm ..wd with a ,t%ff, ammth paper contact mmface of expendedrubbe? ha. been found
ssti.factiryfor thie purp.me). The pint-m Bhnll have a diameterof 12.55 i 0.01 inch with tbe
edge beveled t-a1/8 inch. The exact center of the Pintm ahnll be well defined for manuring
puqxxes. A device for lowering the piston in a hmizo”tal pcmition Bhall be provided.
This my be accomplishedby suitablyattachingBtrinw or by other mmw.1 or mchanicti mans.
The pinto. shall be unifmmly centeredwithin the cylinderso that it shall not contact the
inside mrface of the cylinder.

J+.3 Measuringdevice. Tbe device shall consist of a smooth thread,with mall plumbs
m counter-weights,one of the plumb, servingas the depth indica+mr. The thread shall run
over tvo pdhYB so tbnt one plumb wlLl drop directlyon the csnter of the piston while the other
will run 81OW a verticallyfixed centimetersmle graduatedin units of 0.1 ce”timter. The
centimetermale shallbe muted so that tbe mm position is uppermostand directlyadjacent
ta the lowest pint of the depth indite.tcmplumb when the other plumb 1s to.cbingthe center
of the piston et the bntt.m of the cylinder.

4.c4 F2uffins device. A fluffingdevice (air blower assembly,see fig. 2), shall be utilized
for thoroughlyfluffingor looseningthe specimen. The blo.er shall be .. designedthat the
arm rotate at a speed of 1100 ? 100 rwvolut.io.sPer ti.te at = air g%. Pres~~ of
50 i 2 rmmds .

L.5 Analyticalbdnnce. An analyticalbalance capableof .eighing aocum.telytc.the “ee.rest
0.01 gram

4.6 St.Opwstch.

4.7 Conditioningcontiiner.

FEO. sTD. NO. 148k
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5. Prmcmms

5.1 preP@tIOn Of .P~c~en. Appm*tely 85 srams of material Bhall be fluffed in the
fill.ingP.m a.ppm-atusfor 2 .lnut.m at 50 ~ 2 p.mnd, air gnge prmmre. The mtnrlal shall
then be exposedunder standardatmosphericcondition,in the unpacked tat-s in a screesedcontainer
compnaedof a solid botbm with .cmened aides and toP for not less zhm 3 days nor m-ore than5
‘inY,. The umtari.al .bnll be mixed with a md once a day b insure completerele.xstionand
conditioning.

5.2 D3temination of zero reading. Slowly 10WOF the pi~tilluntil it rests cm the bottcm of
the empty cylinder. Iower the plumb until it tauche. the top surface of the piston. The
depth is read directlyadjacent to the lowest point of the i“dicabm plumb on the centimeter
male to tim lowest point of the i“dicntorpltmh on the centbeter ncale +-nthe nearmt 0.1
centimeter. ThiH m.mrem”t shall be mad to the nearest0.1 centiudmr. This she.l?.be mpeatad
until two co”oecutiveidenticslreadingsare .bWned. ml- measurementBbnll be read to
the nearest 0.1 centimeterand shall be Comiderod 8.snthe zero depth (depthof empty cylinder)n
and in calculationof resultn is indicatedas “A..

5.3 Fluffiniz. The teat specimen (see 2.1) SW be plmd in the cylinderand air blown
for nppmtitely 10 seconds at 50 ~ 2 winds air gage pmamre ta thoroughlymix and fluff the
specimen.

5.L Volume measurins. Immediatelyafter fluffing,the pistan shall be slowly lowered onto
the n!nterle-1.WI.” there i. a definite slacke”in~of the supportingetrlngs,& ❑tepwatch
timll be started, The plmh hall be lowered m that at the e“d of a one-minuteinternal,
it just touche. the center of the tap mmface of the plstan. The depth shall b. rm.d directly
fmrn the oentlmetermale b the nearest 0.1 centimeterand shall be co”aidered‘volumedepth”
md ti CdctitiOn of results in Indicetedm .B.. Each apecimn aball be refluffedand memurei
three times for depth. In event the piston is supportedat an angle, the u,emmremnt shall be
taken fro. the mm pint .s eb.xe.

6. CAWJL.ATION OF REXO,TS

Filling c.paclty= B - A

It’Wme: A = zero depth (depthof empty cylinder).
B = volume depth.

7. mm

7.1 The report shall he baaed .“ the volume at tbe deeigmted time pres.mrelevel. The
dinbnce between inside surfaceof the Lmthm of the cylinderand the battcm mm%.. of the
pi.to. shall be rep-m-ted.This shall be obtainedby subtractingthe zero reading obtainedin
5.2 from the depth obtained i“ 5.4. A measure of the hsight of the materialunder the pi.to”
shell be consideredit, fillinspever.

7.2 The filling FOWer of the smple unit shall be the averageof the result. obtainedfm.
the spectienstented and shall be repnrtedto the mm-eat 0.1 centimeter.

NOTE. The followlngis s ❑urce for an alvnd”umcylinderwhich wi21 met them requiremnte.

Rota@m M@.llufe.cturhgCOrll,
Building12
BrooklynNavy Yard 11205
ATTN: Mr. Maurice Wel-theim

FED. SfD. NO. 148A
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DE2WM2NATION OF CSIW41C DXIDE OF FEATK121FILLINGMATF2UAL9

1. scaPE

1.1 This method is intendedfor use in quantitativelydeterminingthe chromicc.xlde
co”te”tof treatedfeather fill- mt.mla2.

2. TE5T SPE22~

2.1 The speck. dull consist of note less thm 5 grams of feather fillingmaterial.

3. NUMSm OF DSfE2UiINATIONS

3.1 Unless .atherwfmspecifiedin the material
sampleunit shall be taeted.

L. APPASATUSAND SL4GkYPfS

4.1 Apparatus.

.pecification, two npecillemfr.m each

4.1.1

,i.1.2

&.1.3

4.1.4

4.1.5

/+.1.6

4.1.7

4.1.6

.L.2

4.2.1

L.2.2

Analytical balance .

Scimom.

Iodine flask.

M.ff1. furnace.

Porcelain ourcibla.

Watchglms.

Surette.

Circulatingair oven.

Razqed.e.

Perchloricacid, 60-72 percent.

Potassiumiodide solution (1D zrms rmtassiumiodide dissolvedin distilled
water and diluted to 100 milliliters). -

4.2.3 sodium thionulfate,O.lN nol.tion (di.mol.ed25 gram of Na2SZD3. 5H# In distilled
mater, add 0.1 wam of Na2C0~ and dilute h 1 liter).

h.2.4 Starch indicatoreol.tion (m.kee paste of one gram of soluble ntarch in about 10
tillilitem of water, add 90 milliliter.of water and bell for 0“0 minute with stirring,cool
and add one drop of cblomform).

L.2.5 Phosphoricacid, LO ercent (add45 milliliter.of 65 percent phosphoricacid to
755 Udllillteradistilledwater .

4.2.6 Sulpburicacid (speclfi. gravity 1.83).

L.2.7 Nitrio acid (specificgravity 1.d2).

5. PmcEDuRs

5.1 Prepe.mttonof tent ,pe.imn. Appmximtely 20 gram of materialfrom the ample unit
for teE@ng shall be cut inta 1/16 inch pieces. Not leaa than 5.0 sram fm. thn tist sample
shall be trnmferred ta a tared .aig~ocontdnar and the npectiendried in a forced olrculnthg
air oven b a constantweight at 105 i 5 C. The weight of the tared porce~n crucibleshall
be subtractedfmrn the conntnut weight value obtainedfmm tbe containerand specimenand the
differencerecorded*. “h’.”

m. STo. NO. 148A
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5.1.1 Weighhsn. All weighing, slmll be detemined to the nearest 0.001 grem

5.2 The weighed specimennh.allbe placed in a cold DIUI71Ofumce m- pre.ca.rbanzied
0“0, . burner PriOr b @3Cill~ in . hot furnace. The temperaturem“ the iurnace shall gradually
be raimd to 95@’j 50°C. and u!aintiinedat this temperaturefor 60 rninute~. Remove the
crucibleand omtmts, cool in a de,sioc.torand wei~b. swplace in the furnace at 95@ 5@C .
for 30 minutes and repeat the ooolingand weighingprocedureuntil a cm.tant might in obtained,
(i 0.01 gram). If it is difficult t-sobtain a cmatent might, the residue BW be leached
WIth hot ditilled m tar and filtm.sd throughan mhle.e.sfilter paper. The filtm propere.hall
he placed in the crucibleand mhed. The filtrateehall he added to the crucibleand eva~rated.
The cmoibla shall then be put back in the muffle Cmace and heated, cooled and weighed as
stove until a constantweight (i 0.01 gram) has been obtained.

5.3 The cruciblecontain
?

the .mh dw.11 be placed sidewim in .sLOO milliliterbeaker and 15
milliliters of mlphuri. acid specificgravity 1.83), L milliliter,of nitric acid (~pecific

5ravitY 1.42), & la tillillte,,of 60-12 pmcent perchlorlcacid added in order. (Caution:
Perchbrlc acid should “ever be used without the a.ccmpanyingue.eof .mlphuricand nitric acids.
Improperuse of co”centm.tedperchloricacid can lead to violent and serious mplmimm !) The
crucibleshall be tipped m that the magenta are i“ contactwith the ash. The beaker shall
ba CoveFed with s natchglam, the contentsheated to white fumes (approximately19@C. ) and the
heat% continueduntil the mlutlc.”t“rm a clear red-orangecolor. Hmt an a.ddltiona.ltwo
minute. to insure completeoxidationof chromium. king the heating,my Particle9adhering
b the beakm that .s..mt wmlmd down with cmdmmd mid droll be washed down with additional.
sulphuricecid. The total mount of acid should “,t exceed 60 milliliters. If the reatio” becomes
too Vlgorou.,remve heat until reactionmhsidm and the” m“tin”e hea.ti~.

5.L If n green color perniataafter 5 tiutm of white fume., the mlutlm should be dlmded
and the determination started.“~,. The name Porce2nlncrucibledxm.ld not be used m,. than
5 times or 1,58 if P.2rce1ainah.”, evidenceof being .qtticked.Caution: h not evaporateto

tie...

5.5 The solutionhall be cooled to mom ternpers.tumand tram ferred to e 500 milliliter
Iodine flask. Mntilled water shall be riddedtu make a volume of about 100 milliliter,and
the Bohltio”botled until all chlorine In removed,a.,indicatedby a “eSativ, test when
sterch-iodidepaper lB held in the vapors. b “Ot let the VO1lIM,go below 75 tillillter.1. The
solutionshall ha cooled and mde up to 100 tilliliterowith distilledwater at rom tempemture. @
Thirty (30) millilitersof 40 pmcmt phmpborlc acid (to mnpls.xiron) and 10 tillilitem of
10 percent patamium iodide mlutio. shall be added. The flask sbnll be stoppered,shaken by hand
and nllowed to stand in the dark for 2 minute. with about 10 millilitersof di,tllledwater in
the funnel section to retain escapingiodine fvms. Aftm 2 minutes, tbe topper shall he
removedallwiw the distilledwater to enter the flask. The mlutio” shall the” b, titrated.ith
0.IN sodium thictmlpb.ateml,,tion,using etarch Indicatornear the end of the titration. The
number “f mi1111it,.,,of .tmd,rd +.hi.s>,1“hate solutioncquireflshall be racm-cieflSP.,,A.,,

6. CAICNLATIONOF R2WI,TS

6.1 The chromicoxide in the spedmer,shall be calculateda. follows,

chromic Oxide (cr203) percent = A x N x 0.02531 x 100
w

tier.: A i. the number of millilitersof standardthio,mlfate solutionrequiredto
titrate the ,Pecimm,.

N iS the “omr,lityof the thiosulf.steml”tio”
U in the weight of ePecim”, gram,.

7. mm

7.1 The chromic oxide in apecben .h.allbe the averageof the remit. obtainedand shall
be reportedto the nem’mt 0.1 percent. Individualtest resultsutilized in obtai”i”g the average
shall be reported.
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LAUND2RABILITYOF FL4T~ FILLINGMATERIAL

1. SCQPE

1.1 This mth.ad iB intendedfor deteh~ tlm laundembillty of featherfillingmateriels.

2. T&ST SPD2m

2.1 Tbe qmcben .hsll b, m 17 x 6 inch cotta balloon cloth bag (.s,,5.1) CO.t,li.i.~ 1

ounce of feather fillingmaterial.

3. NOMBEi OF DEPEWINATIONS

3.1 The “umber of C~C1.SSor laundering(Bee 5.3), the bpeciri.evaluationsand numbs, of
detatinations for each critm’iaBhall be ae opecified in tbe applicableprxurement document.

/+. ,WPWTG8, SFAGII?TS

4.1 Apparatua.

4.1.1 Wash Uhml. A cylindricalwash wheel of the reverBingt~e shall be used. The vheal

(cage)aball be 20 to 2.4inches dimet.r md 20 tu 24 inches inside length. There shall be
three rim each ,pprc,xhatelythree inch.,tide extendingthe full length of tbe inside of the
wheel. Cm fin shall be located every 123 de.gmes around tha imide diameterof the wheel.
The wmh wheel shall rotate at a ~eed of 30 ~ L mvolutiom per minute and shall ,eTerSe .
Mi”ilrlmof 3 tills.per m.imlte.The water inlets shall be large a“ough to permit filling the
wheel to an 8 imb level in 106. than 2 minutm and the outlet aball be large m.augb tm permit
diSCh8r63Of tbe am. almunt of water in 1,3S,than 2 .mlnuta,.The .a,b .beel .qballbe
equippedwith a pipe for injectinglive ~t.am that ehall be mpsble of rai,ingtbe teqmr.sture
of water at an 8 inch level fm. 10@ tn l@F. in 1.s8 than 2 Mir..tm. The water ehall be
them staticallycnntmlled ta mdr,tain tbe requiredteqerature specifiedin 5.2.

4.1.1.1 The wash wheel shall be equippedwith a themomter or other eqtivelmt equipment
for determiningthe temperatureof the water during tbe m.ablng and riming procedures,and
with an outnide write=gage.

4.1.2 Preheatingtank or other device. h Preheatingdevice to supply water in quantity
vlthin L 4°F. of the requiredtemperature(5.2).

4.1.3 Sxtr&ctor. A cmtrifug.d extractorwith a perforatedbmket, .appmxiu.at.ely11 lmhm
deep by 17 inches in diameter,with m opemtins ~peed of sPProximtely 1500 re’ml”tio”,Pm
!J.inUte.

4.1,.L Or%er. A drier of the rotary, tumble type having e cylindrlml bmket approximately
36 inches in diameterand 24 inchm in lmgth rotatizuat 35 t rwol.t+m per minute. The
drier shell be capsbleof m.intalninga minimum stack tmpemtum of 12CfF. during the entire
drying CYC1, Of the etandardload. The stack temperature,he.11be nemured 20 k 2 inahe~ fmm
the exhaustoPening of the drier.

L.1.5 Memurlng device. kale m balance .ap&bleof mP.sur5x.smcuretely b 0.5 gram

L.2 Reagents.

4.2.1 Syntheticdetergent. Meeting the requirem”ts of MIL-o-43362,Oatergent,hmdry
(Anionio- A Standard for Testing).

4.2.2 Sam’. Meeting the requiremmto of P-S-663,?mur, Laundry (Fluroidnted), typ 1,
(mixtureof nodlmn flilic.fluorideand mdiuzn acid fluoride).

4.2.3 Water of “d over 50 parts par million he.rdmm.
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5. FmcEmmE

5.1 Preparationof spec3men. The one ounce specimenof feathershall be sew in a
17 x 6 inch cotton L!a21.oncloth bag conformingto MI&C-332, tppe 1, clam 2, care shall
be taken in comtruct~ the bag to insure that Beam are tight and strong to prevent
against10SB of feathermaterial.

5.2 Featherslaunderingprocedure. Water of “et,over 50 Part. p,, llllliO”hardnes,at
a requiredterqem.ture(withini LoF.) shell be introducedinto the msh wheel to the
designatedlevel. l%. scheduleof table I shall be followed. At the end of each operation,
the mcNne shall be stopped,dmimd without re!mvirugthe load, and refilledto the required
level before startingagnin. At the hoginnlngof tbe fifth opere.tie”,water shall be admitted
inta the uash wheel to a level of 8 inches,the laundry sour added in the quantityrequired,
and the machine run 4 minutesbefore stoppingand draining. l.fterlaundering,the specimenEhall
be extractedfor 5 Ednutesad then dried in the tumbledrier (L.l.L) at a stiok temperature
of 13@ F.-180°F.for 30-45 minutes.

TAELE I

(I”chcm) (“F.) Time
CRm-ation cam Sitio” Water Level Temuere.ture @W?Qll

1. SUdB *y2yg~ 7 100 5

2. suds 2@;~r 7 100 5

3. Rinse 8 100 3

.4. tine 8 100 3

5. Sinse sour (24 gram) 8 100 +

5.3 Launderti cycles. ilbm the requireznent,in the end item apeofl%cation requiremro
than me Immderlmg, the completecycle of vmhing, extractionand drying shall be performedthe
mmher of times .pecifie-i.

5.L Pressing.

5.L.1 Unlem othernim specifiedin the mnterisl ❑pe.lflcatior.,the spedm.ansnball not be
mistmmd or premed.

5.5 Evaluationof feather fillingmaterial. The criteriaemployedin evaluatingthe feather
filling Mnteric.1-ball be CiB specifiedin the applioat.leend item specifio-tion.

6. S3FOR2

6.1 I.sunderabUty of featherfillinguaterinls. The repmting of results in the evaluation
of launderabilityof reatherfill.lngmaterial shall be .S specified~ tie apWcable
pm—t document.
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