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●
Section 1
December IO,1964

FEDERAL STANDARD

CLASSIFICATION, IDENTIFICATION, AND
TESTING OF

FEATHER FILLING MATERIAL
.iuthorit y. Thi. 8tandard is ia81indP.v.. mt to the Fcdc.ai I,ropcrtu and Adminiat rat ion

‘ScruicoaAct of 13.$$.$ amended, amf ita application to (ho purcha8. of .Onunoditica rctcwad
to herein L! mmula fO.u on 011 Fcdc.al q7c11.ic8.

● SECTION 1

SCOPE AND

●
1. SCOPE

1.1 This sttndmd defines, illustmtes, incl de-

Mlnines by stmdarcl procedure, Lhe attributes

of feather filling materials.

2. CONTENTS

2.1 The costents of this standard are as fol-

lows :

CONTENTS

Section

1. Scope ond Contsnts.
2. Clnssificntion and Definitions.
3. Index of Test Methods.
4. S:\mpling tnd hrurnber of Specimens.
5. Atmospheric Conditions for Testing.
G. Geneml No@s.
7. Tcmpmxture Conversion Tables.
S. Test Methods,

FSC .S320
102-070-04
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SECTION 2

CLASSIFICATION AND DEFINITIONS

2. CLASSIFICATION; FEATHER FILL-
ING MATERIALS

2.1 Waterfowl feather filling materials.
2.Ll Woterfowl feathm.
2.1.1.1 W’okrfowl down.
2.L2 Lczndjo tol feather filling matcriala.
2.1.2.1 Lnndfowl f6ath@r8.
2.z Defi”iti~nS and illustrations of attri.

butes of waterfowl feather filling materials.
2.2.1 TJ7atcrfoud feathers. The plmnnge or

mltgrowtb forming the contour find extcmml
covering of * goose or duck, or mny mixture
thereof, consis~ing of quills nnd barbs; nnd
which km not fmcn processed iu my mnrmer
other thnn by mul~ing, dusting, lnd sterilizing
(see figs. 1,6, i, 10,13,14, 15).

2.2.1A Q uiZL The major stem of a fedmr
consisting of the quill shaft and tlm quill point
(see fig. 1).

2.2.1.1.1 Q dl 8haft. The portion of the
quill from which the btu+s eumrmte (see fig. 1).

2.2.L1.2 Quitt point. The bmmf portion of
the quill immed i:utely proxinml to the Imrb
structure (see figs. 1, 11).

2.2.1.2 fZarfi, A prinmry brunch enmnnling

from the quill slmft of feathers, plus its fmr-
bu]es, being cotrse in structure nncl appearance
when compcwed with down b:irbs (see fib%. 9,
3, 11).

2.2.1.2.1 Vane. Smooth, relntive]y solid col-
lection of barbs em:umting from the quill shaft
(see D, fig, 1),

2.2.1.2.2 b’arb~(?e. A branch of the barb
plus its nodes nncl/Or prong (see figs. 3,4, 11).

2.2.1.2.2.1 Node. A protuberance or swell-
ing upprxwing cm b:Lrlmles (see figs. 4, 5).

2.2.1.2.2.2 Pronfl. .%ort spiny outgrowths
em:!n:tling from Ixwbrdes (see fig. 5).

2.2.1.2.2.3 Internode. The portion of the
bnrbule betn,ce]l (he distnl end of one narle :Incl
the hmxl end of ilnother (see fi~m.4,5 ).

2.2.2 S)n(dz Waterfod fcaLh W. Iwlol(!

wwterf owl f eatheffi, other thnn quill fettlmrs,
crlde(l or d:{nmgecl fenthcm, w]) ich :tIV less

Lh:m two md OIm-h:Llf inches in length (s@
fig-. G).

2.2.3 Quill feathers. Wi IIg and tnil f entll-
ers commonly known nncl referred to ,W quills
(see fig. 7).

Z.UI hrc~tling feathei-a (P{IL feather8). A

fmther not fully developed, hnving no dis-
Liuguishddc quill, but with relatively short
com’se h~rbs cmmmting from a shealh (see figs.
8,10).

2.2.4.1 Sheath. A covering at the. lxwil end
of nestling fdllels which holds together the
fetthm-lika structure emumting from it (sm

ers which nre mzterinl]y broken, chmmged by
insects or otherwise injured (see fig 9).

2.2.6 Pkaulo. Downy w~ter fowl plumnga
m!ith underdeveloped soft n.ml flaccid quill; with
barbs i]lclisti]l~]isl]nblc from those of down
(see fig, 10).

2.2.7 l?cather ji,h.. The bmb of fenthers
whid, hwve been completely separated from the
quil I slmft mld any nfterslmft, and which are
not, joined or nttnched to e:lch other (ssc fig. 12).

2.2.8 Down. The plumnge or outgrowth
forming the undcrcoa.ting of w:kterfowl, con-
sisting of the light flull’! tilnments (b: Lrbs)
growing from one quill point, but without my
quill slmft (see figs. 10, 11).

2.2.S.1 Dow,* barbs. Soft fdmnent,ous strwc-
t,ure emmmting from the quill point of the down
(s.. figs. !?, 11).

2.2.!3.2 Domn fZbcr. The rfet.ached Imr’lls
from down :md plmnulm or detached Imrbs frrun
the fmsd end of feather quill shtfts wkich are
i]ltlisti]lglisllnl]lo from the barbs of down
plumss (see fig. 12).

2.2.9 Nm-waterfowl feathem. The felthem
of :NIIykind of fowl nt.her’ t.hnn gome or duck.

2.z.10 l]70,L.toaterfowZ fdhcr fiber. The
lxu-bs of feathers olhcr Llmn goose m’ duck
Whi Ch h:LVO]>CellCOID@etdJ’ St?pllI>l!ed f lYllll the
quill shrift nml nny aftershuffi. flml wl,id, :IrC
not joined or tlt,tnohed til each other.

●
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2.2.1 I /208;dwd mttei,. Residu:tl nmtter is

rfefid w quill pith, fezthcr f rcgmenk, Lmsh,
tml foreign nmtter (see fig. 12).

2.2.12 ,Yecot,dfia,td feuthe r fiULNg watcrid.
Materizd which hns previously been used ill ilny
product or used for nny purpose.

2.3 Definitions and illustrations of attri-
butes of landfowl feather filline materials.

2.3.1 .bidjowl jeathem. The PIt!mxge or
outgmwtib forming the contour and external
covering of my breed of domcstimtml chicken
consisting of quill nnd lmrbs which Imve not
been processed in my mnmer otl,cr tl,un by
mw,bing, dusting, md sterilizing (see figs. 16,
17, 1s, 19 ~o % W).,“>-, J

2.:].1.1 Q m’lz. ‘She mujor stem of :Lfeather

consisting of the quill slm ft md quill point (see
figs. 1,16, 17).

2..%1.1.1 Quill 8itaft. l’he porticm of the
qll ill from which the bwbs enm,mto (see figs. 1,
16, 17).

2.3.1.1.2 Quilt pcn’mt. The basml portion of
tho quill imnmli:ttcly proxinml to the hnrb
stmctu PO (see figs. 1, 1i).

2.3.1.2 Barb. A primary bmncb em:~nnting
from tbe quill slmft, p!us its bmbllles, being
rchtt,irel~ cm I’SCin stmIcLur+ nnd :Ippmt’aNce.
In I:IIU1fowl fmLhem Lbc bcrbs ns Lbcy imme-
dintcly cmmmte from the quil! sbnft often ex-
hibit n lcdder.like ef~ect. This f[~dder-iike
structure is nmre commou to flufl Imrb type
Icnd fowl feathers (see figs. 2, 1$ 17).

2.3.1.2.1 Vunc. SmOot,b rehtively sol i{l co].
Iectinu ,,f Imrbs elnnn:,ting from Llmquill sbnft
and loc:l ted principally on tbo disl ol end of tjbc
qllill slmft (see fig. 17).

2.3.1.2.2 IWff huh. ]{eluti rely soft, IIIII!y
collccf, ion of lmrbs cmtumtiug fmm Llm!.mscl cud
of Llmquill shaft (see fig. lG).

2.3.1.2.3 Bar b!dc. A I]nmch of t,bc bc rb
plus its umies rind/or prongs (see fig. 4).

2.3.1.2.3.1 Node, A prolul~er:mcc or SWCI1.
ing nppmring on bmbules (see fig. 4).

2.3.1.2,3.2 Pwny. Short Spir!y oui,gmwt,f]s
omcmking from fl:ll’h]ffi.

2.3.1.2.%3 [rktcrnode. ‘1’I!e portim 0 f the
btrlmb beLween the c[istd cnd of one node nnd
tbc basal eml of nnotber (see fig. 4),

#

,2.3.2 ,y,,d hdfod/effthc) ,8. 1~’bole ICnd -

fowl fentllem other thnn quill fenthers, crushed
or dcmngecf fetthem which ure less tlmn 2 inclms
in length (see fig. 19).

2.3.3 Quill fcutlwm. T\’ing :LIIdtnilfc:idmrs
commonly fmown and rcfemed to ns rmills [see
fig. 20). “

.

2.3A Nasf,ling fcatfwr (pin ~cather). A
fect,her nol fully developed, I,tving uo distin.
guislmble quill, but wit)b slmrt coarm barbs
rmmnnLing f mm mshcoth (see fi~.. S, 1S).

2.3.4.1 Sheath. A covering at the bcscl end
of nestliag hthcrs which bolcl together Lbe
feaLher-liko structuro emmmtiug from it (sm
Ii&w.S, 1S).

2.3.5 ~ftoY8fIt!fi. A small fcnther growing
f mm the fmse of Ll,e quill slmft typicnl o f ]nnd-,
fowl feathers (W fig. 16).

2.3.6 Damaged feather8. Lnndfowl fcat,h-
ers 0Lher d mn st,ripped or crushed, mhi cb nre
mckriztlly broken, d:mmged by insects, or otbcr-
wise injured (see fig. 2?).

2.3.7 Stripped feathern. TIc barbs of
featbcrs stripped from t,l,e quill shxft Lmt not
seplmtecl inl.o fwtthcr fiber,

2.3.8 Foatltcr fiber. The b:, rhs of fwt lmrs
which Imvo km cranpletc[y sepamted from the

\Pl]I1sllflft alK1Illly nftel’dmf t,rmd which ore n~,t
]ninc,l or nttacbed to rmcb ot,ber (SCI3fig. 2!2).

2.3.9 c)w.9hcd faathcl% I,cndfowl fw,tl,e,%
wl,ich bavo been processed by n crmbing, clLop-
ping or curling nmchinc which Ims clmnged the
originml form of Lbe featbem without removing
the quill (sea fig. !!1).

2.3.10 li’c8khmt mutter. Rcsidut!l uml,ter is
defined m quill pith, fecthm fmg,ncnts, tmsh,
nnd foreign nmtler (see fig, Z!).

2.3.11 Tmhy fcat?wrs. Pea t,bers f row nny
breed of donw.sticatcd Lurkey (x?e fig. 23).

2.3.12 Secondhand fillinq mderid AfNte-
rk] which has previons]y been used in my prod-
uct or used for nny !mrposc.

2.4 Definitions of attributes applicable to
both classifications of feather filling mate-
rials.

2.4.1 I’m-ountagc composition. Tbe percent-
:qro composil,ion of nny mixture of fcntbcr fiU-
ilg materials, :1s sfmcitled in mcterinl specitlcn-

1
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tions, is the percentage of colxlitioucd weight of
the segregc] ted component in relltion to the tottl
conditioned weight of tho test specimen.

2.4.2 FiUing power. Filling power is ~
measure of the capacity of a unit weight of
fwther filling mnlerinl to fiU n given volume at
CLlow pressure Incf is related to the space filling
capncity, fluflnbility, resilielq, and rdilitjy of
the nmterinl to maintnin a hinge volume under
low prc-ssure.

2.4.3 Oxygen number. The oxygen nu1lIbw
of fetther filling mnterinls is m mmmrc of tho
degree of cleanliness as determined by the
amount of oxidizable mmtersolublo nnd fine sus-
pended mntter whkb is present in a miter ex-
trnct o f the mnterinls.

2.4.4 Eztmctoblc matte?. l’he exLnwt&ble
matter conlent of feather filling matcrinls serves
as ml indimtion of the mnount of nnturnl finish
aml free foreign extractable mntter present. It
nlso serves to inclic:lte the presence of additive
finishes such m wi:; or oil.

2.4.5 Br;tt7encw. The brit t]eness of fenther
filling mflteritds serves m nn indiwtor of the
resiliency of the nmterials nnd their susceptibil-
ity to fracture or break during use.

2.4.6 I“wrfnllity.The turbidiLy of fetthcr
filling rnaterinls serres m t measure of the de-
gree of cleanliness ns determined by the remount
of fiwa suspended orgwnic nnrl inorganic nmte-
rial not removed during cleaning operations.

2.5 Definitions applicable to sampling and
testing.

2.5.1 Genera.?. For tl,e purpose of this
skmdnrd nnd dl mnterinl spccificntions refcrrecl
hereto, the following Minitions shall apply:

2.5.1.1 A’pcm”men.. The frnction or the whole
of a snmple unit, or n mprasentative snmple of
mnterid evolved from the ichmtical proce% as
the prodlmt.

2.5.1.2 Test. The act of er:duatillg n @WII
property or clmmctcristic of a single sample
unit, by tnkimg one or more n]ensurements
nccorcling to prescribed procedure.

2.5.13 Test result. The result of one or
more test cleterminntions on n sumpla unit in
zccordnnce with prescribed testing procedures.

2.5.1.4 Sample unit (for to$L purposes). The
total qunntity of nmterinl necessary to obtnin
one test result for each of the properties nnd
clmrncteristics spccilied ill the m~terinl specifi-
cation. In feather tilling mrderiols this will ●
usunUy ba spccillecl in grnms of mater imls,rnn-
domly selected from the sample unit. Each
individun.1 test will consist of w mm portion
of tlm snmple unit.

2.5.1.5 fleprodwibi[i~y of te8t, ‘mctids.
●

2.5.1.5.1 Inherent veprodm”biiit y. The con-
sistency of rcpetted evaluation of a property
of homogeneous mnterinl obtained under wn-
tro]led conditions by % single opcrntor-equip-
ment combination, mpre.sed m the dispersion
of the inclivichml test rcwlts nbout their ~rernge.
This inherent reproducibility is m standard for
the per formm?ce of a single opemtor-equipment ●
combhmtion.

2.5.1.5.2 Over-aW rcproch/cibiii@. The con-
sistency of evnlunhions of n property of uniform
material obtained under controUed conditions
by different operator-equipment combinations,
expressed as the dispersion of the wwious test
results nbout tJmorer-all average. This o~er-nll
reproducibility, which includes the inhermt m- ●
producibility, is n mmsum of the depsndnbility
of the test method,

2.5.1.6 Acceptable quality kwel (AQL).

The hugest tdlowable percentage of sample unit
in my lot whom test results fall outside the ●
specification limits.
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SECTION 3

INDEX OF TEST METHODS

Mclhod .![cf),od
No. No.
I—Filling Power S—Determinnhicm of Acidity (PI1) of
!2-Dctermi]~ntioI] of Compmiticm of Feather

I Fenther Filling J[oierimls
Filling l[oterilf~ 9—Deterlllil):tt,ioll of ‘rotn 1 Chromic Oxide

I 3—Deternlinntion of Brittleness of Ferrt,hers Content of Fexther Filling Jhterinls
&Determinotion of Oxygen Number (Titrm-

‘0
tion Jrethod)

10—Deternlination of Turbidity (Turbidimc-

5—Detcrmin~tion of Solvent Soluble Mntter
ter l[etlmd)

G-Detemlinmtion of DDT (Dicbloro-Di- 1l—Detcmlination for Odor of FIXILIKX Fill-

phenyl-TriclIloroetlmne) Content ing M(lterim]

*

7—Determination of Moisture Content of P2—Detern]inttio,l of Ox~gen Number (COl-

Fezther Filling Mnterials ori metric Metimd )

‘o
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SECTION 4

SAMPLING AND NUMBER OF SPECIMENS

4. Sampling wncl number of specimens. specimens to be twled for mcb property and
I 4.1 Simu&. ‘he nmteriuis to be i ested -encb smnl]le unit sbnll be m stated uncler ‘&Re-

sludl be samplecl w required in tbe material port,” in ~le description of the pm-scribed mctll-
specificntion under which it is purchased. od of tcsl, for the pmticnlnr property unless

4.2 h’umber of specimens. The nnmber of otherwise specitkd in the material specification.

a

●
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SECTION 5
ATMOSPHERIC CONDITIONS FOR TESTING

5. ATMOSPHERIC CONDITIONS FOR
TESTING

5.1 Humidity and temperature conditions
for testing. Unless otherwise specified iu the
apphcab]e test methed, muterinl specihtion,
or procnremcnt docnment, physiml tests of
feather IiRing mnteritds slmll be performed un-
der Stnnclmd -Mmosphcric Conditions and pe~-
formed on specimens in Moistnre Equilibrium
under Stwndm-d Atmospheric Conditions.

5.1.1 standard atmoapherio Con(zitiok!.

Standard atmospheric conditions for fmther
Ming matcrids testingme 65 percent &2 per-
cent relative humidity nt ~ tcmpcrnt,ure of 70”
*2” F.(21.1”*1.1”C. ).

5.I.2 flfotitw.c equilibrium. Moisture equi-

librium is considered to have been rrxlched
when, mfter frco exposurn of the material to oir
in motion conkolled at Standard Atmospheric
Conditions as defied above, the change in
weight in success-ivo weighings made at inter-
vals of 1 hour is no grenter thnn 0.25 percent.

,0
I

10
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SECTION 6

GENERAL NOTES

6. GENERAL NOTES

6.1 Content of methods.
6.1.1 PI’bIci@ 8uWiuL?ion.s. The mellmls

nro orgo,nizcd under LIM3heodings: .Scope, ‘l&t
Specimen, A’umber of Dctennimkions, Appn-
M,lls, Procedure, Report.

6.1:2 Scopo, The properLy to bs mmsurcd

orcvnlunted, the mztcrial to which the method
is i~pplicnblc, nnd limitations of (1w med~od
mmstated under “Scope.’:

6.1.3 Z’cst,spccimcn, Tl~etestsl~ecill)cli,iis
climcmicms, tbe wny in which it is to he tnken,
LWd its nletJlOd of prcpomt ions is described.

6.1.4 fl’u]ltbcrsofdcte].?nitiatio] la. Tbe num-
berof t.wtslleci]]]cnsrcq[liIycI to obtain klm re-

suits for nproperty :lM1 for iLsnll~~>lc\l\libwill
bc fmmd under “Xumher of Deterl]]illtltiolls”’
(.% 2.5.1.4 of Scctioll 2)

6.1.5 AWIIY(LIIS and rcagenta. TIIe u[J-
pnrwtus, reagents, [Lnd other lrltteri~ls[eqllirc<l
to carry out, the test am cuumemted.

6.1.6 Procedure. Dchiled directions for
carrying out t,ho tsst nml for uilcul(~ting the

result for asl)ccil)lell:lrcgix.ell.

6.1.7 17sport. Tl,cl>retisic,]ln]l{l mnnnerof
expression of tbe test results is fgiwn.

6:2 Numerical requirementsin methods.

6.2.1 l~orma wed. N’umeriml requirements
are gi vcn in arty of three forms illusl, mted by the
follo~villgcxt]llllles: “approximittc]y 2gmms,”
“2 &.rllUIS,”nn(l K?.000&O.002 ~r:UllS,”

fj.z.l.l cz~l.~,~~roxi,?~otcly $ grnm.!.” TlliS

form of expression impliw tl,nt the weight
(length) is not critical :LmI Inn? wry within

NXLson. Tbe permissible v:]rint]on is usunlly
detected lJyolwious pnwtiml considerations and
tlm nearest rc:ldil~ olinimd npproximntion to
the weight or dimensions mny Im considmwd
s>lt,isfnctory.

6.2.1.2 ‘W Y,WIN.S.’) This form of expression
il]ll]lies Lll[~t.tlie\\,eigllt (length) istobens close
[t, “2 gr:ik),s” wmn Iw ure:wumd re:lllilyoll the
si:tte,l {tmtevi[tl wit.1{ t,)w usu: z!,,mlin:lry en~.i-
lwcrin~, I{,{ds.

6Z.I.3 Lc.g.@w&0,002 gru!ns,:> This forniof

expression implies that the weight (Ieng(h) in
question must be lmt,wwm1,!)9S mid 2.002 gmms.

6.3 Changes. \Vl]e]] :, Fe(ler\llngc,,{;.yco]l.
siders thnt mFedcrnl sta,,diwd doesuot provide
forit.s esscntinl nceds,n.rit tenrequeXfor:dd-
ing t.o ovotlmmvisc cll:lngillg t,llestitncl~lvcl,sup-
ported by ndequn~c justification, slmll be sent to
t}lc~~clmirlistn(tioli, T1risj[[st;ific:Ition sl~ttllcx-
111:1in n.herein the stnndlr[l dots not provide for
cssenti:ll needs The request shn]l be senL in
duplimtc to the flcnernl Scwiccs Adminisl,m-
Licm, B“edeml Supply Scrvicc, St:lndnrdimt, ion
“Division, Wnsbingtonj D. C., ‘20407, The ml-
Illillishwliml will det,erminc the Ipproprinto
:whim, to be tukcn and will Jmtify t,hc ngcmq..

6.4 Conflict with referenced specifica-
tions. l\Tllere Lllererlllire]]lclltss ]]ccilic[li llt,llis
stmld:Ird conflict with nny rwplirement in o
rcfmwmxl spccitiubion, tbe mquimmm,t.s of the
st:tndmrd shn]l ripply. A’ntum of conflict, bc-
t,ween tlw standard nml the refcwnccd specilic:l-
tionsh:tll tJos[lblnittecl, ill<lltI>licntc, tOGel]ernl
Services ~t(lrlliIlistfnltiOll, l~edeml Suppl? Serv-
ice, St:t]l<l:tr<liziltioll Divisiml, \Vwhl]lb40n,
D.C., 20407.

Activities outside tlm Fcdcrnl Ihwnmmcnt
III:LY obt:lin copies of Fedcml Spccificot.icms,

St:md:lrds, :Lml I-r:lndbooks m outlined under
Ge,leml In fommtim, in the Ides of Fcclcrnl
Sl]ecificmtio]lsitllcl St:lllcl:lrclsnllclnttllc prices
indiwted in !,Im Index, ‘llc Index, which in-
cludes cumulative monthly supplements :1s is-
sued, is for sn]e cm x subscription Imsis hy the
f;{ll]erillte.llcle]]t of Docu]nents, U..S, C,overn -

nwut Printing Olhce, lV:{slli]l@.oll, D. C.,20402.
Single copies of this specificfition imd other

product specifications requird by activities mlt-
side the I“edernl Government for bidding pur-
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SECTION ‘i

TEMPERATURE CONVERSION

—
“c

Centigradeto Fahrcnh.{t scdcs

; “C. + 32- “F.

“c

10I
102
103
104
10,5
106
107
108
I01)
110
Ill
112
113
114
115
Ilo
117
118
119
120
121
122
123
I24
125
I26
127
128
129
130
131
132
133
134
135
136
137
138
139
140

FED. STD. No. 14sJ3
S.xticm 7
December 10, 1964

TABLES

-
“F.

‘p~
2s0.4
291.2
2!13.
2!)4,8
2!M.6
2!)8.4
300.2
302.
303.8
305.6
307.4
309,2
311,
312,8
314,6
316,4
318,2
320,
321.8
373.6
325,4
327.2
320.
330.8
!32,6
134.4
326.2
138.
)30,8
{41.6
143.4
)45.2
i47.
)48.8
150.6
ffi2.4
L64.2
w.
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TEMPERATURE CONVERSION TABLES

.
“1

7

—
“c.

-17.78
-17,22
–16.07
-16,11
-15.56
-15.
–14.44
- 13.8Ll
-13.33
– 12.78
-12.22
–11.67
–11.11
-10.56
-10.

-9.44
-8.89
–8.33
–7.78
–7.22
– 6,67
–6.11
–5.56
–6.
– 4.44
-3,89
-3.33
-2,78
–2.22
-1.67
–1.11
–0.60

o.
0.56
1.11
1.67
2.22
2.78
3,33
3.8Q
4.44
5.
5.56
6.11
6,67
7.33
7.78
8,32
.9.80
9.44

10.

Fahrmhelt t. CentlKrado ~d.,

.
. F.

Y
52
62

E
56
57
58
5!)
00
61

%

z

%

%
70

;;

;:
75
76

;;
19
80
81
82
82

i%
86
87

.%
00

%
03
94
05

%-
98

1%

—

●
(Concluded)

-
“c.

— ..._
93.89
04.44
05.
05.50
9G.11
9G.67
07.22
07,78
98.33
98.89
0W44

100.
100.56
101.11
10I.67
102.22
p;

103.80
104.44
105.
105.56
106.11
100,67
107.22
107.78
108,33
108,89
100,44
110.
110,56
111.11
1I I ,07.
112,23
112.78
I 13,31
113.89
I 14,44
1Is.
115,56
116.11
I I0.07
I 17,22
117.78
118.33
118.80
I1O,44
I20.
120,56
121.11
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FILLING POWER

1. SCOPE
J.1 Thismetho disintencl edfordetermining

the space falling c3pncity of feathers, feather
fibers, feather products, down, tnd mixtures
thereof nnd is determined w the height of w
given weight of mntcrinl under a predetermined
load.

2. l’fIST SPECIMEN
2.1 Thespecime nshdlcOnsist Of W.6S*0.05

grnmsof mtteriol prep~rcd nsspecifie(lfil 5.1.

3. NUMBER OF DETERMINATIONS
3.1 ,Urdess otherwise specifmd iu the mnte-

rid specification, three specimens slmll be tested
from each mmplc unit.

4. APPAIfATUS. (Sccfig. land fig, 2.)
4.1 Cylinder. Thecylindcr shnlllrcurigid

phenolic bonded pnperornlamhmmtube K?.75
inches *0.01 inch inside dinmcter, nmlf!Ot021
inches in length. m immr wmll shrill lmve n
smooth flaish. Tho cylinder shall Im set in o
vertical position and shall Im open at both ends
with memsof suppm+iag the Imsecndrigirlly
on n horizontal snrfnce. This horizontal sur-
facoshtllb ecaptbleofb eingl eveled, Itiscon-
vonient to ham the cylinder del,aclmble from the
lmse for fmilitnt,ing specimen removal. A re-
movable perfomtcd cover w-itb nir-blOwing unit
attached thereto shall be provided for use in
rctnining the specimen duriag oir ffufling.

4.2 Piston. TIM piston slmll he made of
rigid nmteritd nadsh:dl weigh 11S,050.5 grnms
(BUISJ wood with fi stifr, snmdh p~p.r contact
surfnce or exp:mded mbberhns been found sat-
isfactory for this purpose). ‘lk piston slmll
hnve n dinmeter of lf2.55&0.01 inch with the
edge be\,eledt0~8 inch. Thee..nctceaterof the
piston shnllbe well clefine[l fOr InewuriIlg I]llr-
poses. A device for lowering the piston in n
horizontal position slmllbeprovided. Tbismzy
be w,cOmplished by suital+ nttwdling strings or
byotllermant]nl ormecllnlllcnl ma?]ls. Thepis-
tonsludl lm uniformly centered within thecyl-
inderso that itshtl] not contmtthe inside sur.
fnce of the cylinder.

4.3 Measuring device. Tlm device sbn.11
consist of & smooth thrend, with small plumbs
as countir-weights, one of the plumbs serving

w tbo depth indicaLor. The thuxid shrill run
over two pulleys so tlmt one plumb will drop
directly on thocenter of thepiston whiletbe
other will run along x vertically fixed centimeter
scnle~ndunte(lhl]]litiof O,lccntimeter. The
centimeter scale dud] be mounted so that the
zero position is uppermost nnd directly mdjn-
ccnt to the lowest point of the depth indicntor
plumb when the other plumb is touching the
center of the piston at the bottom of the
cylinder,

4.4 Flufflng device. A tluffing device (air
blorver assembly, sw fig. 2), shall be utilized for
thoroughly flutling or loosening the specimen.
Theblower shall bosodesigned thntthermns
rotate &t n speed of 1100&1OO rw’olations per
minute nt m air gage pressure of 50*z pounds.

4.5 Analytical balance. Anmmlyticalbnl-
ancecapzbleof Ireigl] ingnccllrotcly toti]onezr-
est,0.01 p-mu.

4.6 Stop watch.
4.7 Conditioning container.

5. PROCEDURE o

5.1 Preparation of specimen. Approxi-
mately S5 grmns of m~terinl shall ho [iufled in
the filling power mppmaLus for 2 minutes tt
50&2 pounds itir gaa~ pressure. The mnteri:d
shmll then he exposed under stnndmd ntmos-
phcric conditions in the unpacked stnte in a
screened contniner composed of n solid bottom
with screened sides nnd top for not’less tlmn 3
dmysnor n,oretlmn5 days. Thematerialshn]l
hemixcd with n rodcmcea dnytoinsurecom-
pletc relaxation imd conditioning.

5.2 Determination ofzero reading. Slow-
IS lower the piston until it rests on the bottom
of t,llecll]l]t.ycylillcler. Lower the plumb antil
it touches tlm top surface of the piston. The
depth is read directly ndjwent to the lo-west
poiat of the indicntorplambon thocentimeter
scale to the nemcst 0.1 centimeter. This slmll
borcl]entefl llI]tiltn.o col~ectlti\-e idcnticml rend-
inge tre obl.ained. This measurement sImll be
read 10 the nemw+t 0.1 centimeter and shall be
considered w “the zero depth (depth of empty
cyhmler)” Illd in ctlculution of ramlts is ~di.
ctted ns “A.’>

FED. STD. NO. 14%
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5.3 Fluffing. The test specimen (sea 2.1)
sludl be p]tced in the cylinder :md air I,lown
for nppmximnlely 10secOnds o.t 50*2 pounds
nir gngo prmsure to tborough]y mix and fluff
tho specimen.

5.4 Volume measuring. Immediately nfter
flldfillg, the piston Sllallb’ aslowly lmvere donto
tbonmteri:d. ll’lleI] tllcreis tLclefi]lite slnckell-
ingof thesuppOrt,ing sLrings, xstOpwntcllslmll
bestnrted, rr]loll]llllll, s]lxllbe lo~vcreclsot,]lnt
at the end of o l-llliIl[lteilll.er\,ill, it justtouchw
the centerof t.betop surface of the piston, The
depth slmll bcrezcl clirectly fronltlle ce]}timeter
scale to the ncnrest 0.1 centimeter :md slmll be
considered “volume depth’> and in calmlnt,ion
of results is indicated w+ “B.” Erich specimen
slmll be reflufkd mud mewursd three t,imes for
depth. In event the piston is sllpportecl fit ml
angle,tbe mcnsurement shallbe tnfwn from the
same point nsnhove.

60.. ,,

T

,6. CALCULATION OF RESULTS

I?il]iug mqmcit;y = 13 - A
Where: A = zero depth (depth of

empty cylinder)
13 = ~701mnedepLh

i’. REPORT

7.1 ‘Tboreportslmll belmsedonthevohuue
at the ksiguut,cd time pressure level. Tbe dis-
t:mco between insida surface of the bottom <If
the cylinder tmd the bottom surf:!ce of Lhcpiston
Sba]l be reported. This sIN,]] be obtai,,ecl by
subtracting the zero reading obtnincd in 5.2
from dm ,ieptl, obkli,,ed i,, 5,4. ik Measure ~,f
tlm height of t,hemwterinl under the piston sb:dl
be considered ils filling power,

7.2 ‘The filliig power of the sample unit
sh:dl be the :Lvernfy3 of the results obtilined
from the specimens tested :Iud sll:dl l,e rwporte,l
to the nm rest,0.1 cent,in,eter.

&

A,#,=(ufF[R

> .,- #,,-,osf,

===$.=.
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DETERMINATION OF COMPOSITION OF FEATHER FILLING
MATERIALS

1. SCOPE

1.1 This method is intended for ~letermi,,ing
the composition by wcigbt of fmtber filling
lllILteIi1.1s.

2. TEST SPECIMEN

2.1 The specimen slmll consist of 4 gmms
(see 4,1) of the m~teriml prepared Z5 specified
in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the mnte-
ritl specification one specimen shall be tested
from emh mmple unit,

& APPARATUS

4.1 Separating box. AwOodcn bOx of the
following approximntc. dimensions:

Bw,s--1S inches long by 12 incheswidc
Front-6 inches high
13nck-li! inches high

‘no box slmll have [Lgl~mslid bingwl 10 tlm top
wlLTco f Lke Imck p:tmd to proride n dcnr view
of its interim nnd a free md secure closure dnr-
ing examimkion of t,he Nuuple. It slmll nlso
bnm two openinh~, in the front pane], lnrge
cnougb I.o permit the exnminer’s bnnds to enter
tbe box to sepnrnte and exnmine the pmticles
in tbe smnplc, nnd sbnR be equipped with mligkt
inside tbo box to provide sufficient illumination
of its interior. Tbe interior mn.y be p~intccl
wi Lbn lficquer or flnt bbick point.

4.2 Weighing bottles. Tmwf weighing
bottles or fmkers with covers to be used M con-
tainers in the sepmmting process.

4.3 Tweezers. Tweezers suitible for ex-
tmcting nnd sep:lrnting the components.

4.4 Balance. An nmdyticnl btlnnce cnpn-
ble of xccnmtely weighing to Lbe nearest 0,001
gmm.

5. PROCEDURE

5.1 Preparation of specimen. ApprOxi-
nmtely ?S gmms of i,bt moterial constituting
tlm sxmph> unit for testing sbnll I)e exposed in
tlm IInptJdoxlstntc in x coulninw composed of

solid bottom with screened sicks nnd top until
in standnrd condition, l’lm nmterixl sMl be
mixed with w rod over tbe e..posurc period to
insnre complete conditioning. Tke test speci-
men consisting of npproxinmtcly 4 gmms of
s?mple slmll be tmnsferred into wweigl;ing con-
tainer of known weight xnd Lliel] weigked to
the nearest 0.001 gram in determine its exact
weight.

5.1.1 Wcig?l{ng. Afl weights skall bc de-
termined to tbe mmmst 0.001 gmm,

6.2 Tbe weighing bottle or lxmker contain-
ing tlm specimen slmll be phwed on t,be floor
of Lbesepnmt:ingbox :dong\~itll nsnumycmpty
containers of known ~veiglltslleccssa~fortlle
sepmmtinn of tbo sample. In the erenb of dis-

pute, prior totbeir Ilse, nil, weighing bottles or
bemkers sbidl be kept umclerstamlnrd conditions.
Tlm lid of the separding box shn]l be kept

. c1Oscd

5.3 Ikch component of the material in tbc
mmplnto 1]0nnnlyzedsbnll fmclmelyexnmined
to deLclmino its nxture. Erwh pmticle slmll be
cla5ifisd in accordance with tlm definitions in
section 2! imdsholl beplncml iIltOtllonlll]rO1~ri-
ate weighed contniner. End, cent.niner shrill
be properly nmrked.

5.4 Evaluation.

5.4.1 Upon completion of the sepmting

procs.ss, tht3 weight of tbe content of rncb
weighing fmtt,lo or beaker slmll bo determined
by substrncting the tire weight of the container
from tlm gross weight.

5.4.2 Tl)a percentrqy of etch component
slmll be determined in :wcorchmcc with the fol-
lowing forn,ul~:

i,lcOnlw,ne.t xloo=l,crc,,,t .f ,O,,lllollc”t iIISflWIC
Totol wel@t
of spcciu,m

& REPORT

,6.1 Tbe percent of each component of tha
mixture SIIIIII be rcpmied to the nwrffit 0.1
percent.

FED. STD. NO. 148a
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7. RETESTS

,7.1 Intbeevcnt thut the sum of tlmweights
of nll components varies more thw onepercent
from the oribtid sample weight, t,he test sM1
h6re1mntcdnnd tbeorigimd rcsdtsdiscmded.

7.2 When test rcporkticficnte fnilure, each
separnte portion of the sample shill he kept in

n properly identified envelope for renily refer.
enco in tke erent of dispute. If test rcsultsnre
not questioned within three months from dnte
of the report, these mmples mny b discurdecl.

7.2.1 If results inrlimte failure, n recheck
slmll be per forme(I on anot<kcr specimm Ob-
tnined in m simil:u mmmer from the originnl
Smnpk!.

8. ANALYTICAL REVIEW POINTS

S.1 Macroscopic examinations.
8.1.1 Macroscopic irfenti$oationof joothers.
8.1.1.1 General. ‘lh dethitions gimn in

section 3 for WIIIWIOW1anrl Inndf owl fc:lthers
may, for lx,sis of [Iitlere,]ti:it, ion, be subdi\, ided
into two cnt.eg(ories m follows:

Wzterf Owl:
Goose
Duck

Land fowl:
Ckicken
Turkey

~frwterfO,vl fwithers mny ZISObe clnsifid mC-

cording to geogmphical origin nnd b,v the type
of the bird producing them. ‘f?be former desig-
nation is the one most, commonly used by the
industry, In genernl, wflterf on-l fentbers me
slq>erior to I:mdfcm-1 in respect to til]ing power
and resilience :md lhereforo Lhe prwmnce of
hmdfowl fent;here in IL wderfowl mixture is
ustmlly wmsidcrecl M :1 sign of adu]ternti on.

.%1.1.2 Dtitinquiahing chnractcristic8 of
fea.thcw. Tl,efolloni,]ga reco]lsiclereclo sd is-
tinguishing chnmcteristics of goose, duck, chick-
en, and turkey fenthcrs:

n. V.oose fe:lbhcrs:
(1) Astoutcentmlstem
(2) .\strOngl OIlgiLll{linalc,lrl(, vllell

prssent)
(3) Bt,lbo,ls, ellipsoclinl bn%poi]lt
(4) Oblong or brolclolltfine
(5) .Ltenclerlcy tollnve,, broacll.o[]

FED. STD. NO. 148a

(G) Downyfibersmtlms.
(7) T\ThiteOrgraycolOr. Ifgmy, the

color will be t solid steel gmy,
sometimes witk a tip of white

b. Duck feathers:
(1) Athin weal ccentnl stem
(2) slen{ler cyli,~[lrical hscpoint

(3) Sligl,tlollgitl,clil,:,lcl,rlifllrcsent
nt all

(4) Tri:l]]g,,lnrorl ]oi,,teclo,,tli,,e
(5) !Ve]lclsto,,l,rroxtntiol]
(6) Fe}r{lol,nyf ibersttl]nse
(7) lVhita or dmk color. Colmwl

cluck fent,kers are chzmctcrizrd
by the vtriety of colors not only
fronlf eather h> ienther, but,on
Lllexll]lefe;tt,ller. Theymnybe
l]rol\.tlisll-lJ1n<:lr,with green or
purple tint nb tip, speckled
wllite:tml blnck,speclded mhi[e
mKl brown, wl~itc with n l:lrgo
reel-brown spot, wkite or grfiy
discu!md wit h reafy1arly
plmed black spots.

c. Chickeu fmtkers:
(1) A sbi,,y, glossy surface
(2) ikfentller-like: lpl,e]lcl:tgoO ri,f-

tersl]nft gro\%illgntLllebnse of
the central stem

(3) ,Ln O1>e]]st,l,cL,,reOffibcIsnlO]lg
the centml stem nt theke of
tbe feather direcLly under the
after- slmft

(4) White, white Ind black, whitu
tipped with brown, brown os
red color

(1. Turkey fcatbcrs:
(1) i~sl,i]ly,glo~ysllrfnce
(2) Afcall]er-lilren 1>palclng80rnf -

tcrslli~fb gl.otl-itlg attlleb~e of
the cenlml stem

(3) .blol>cll strtlcttlre Of fil]ersnlong
I,lmccntrnl shaft ntthclmseof
the feflther ustl:ll]y ex(emling
IIWIIWthe distill end tbm d]id-
rm fenthers and more prO-
11OII11CC(1tlmll 011 chicken
f I!lit,llim

(4) ~l’l,ite, l,rollz., recl,l]l:(ck i!]color

●

●
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8.1.1.3 Dticuwv’on of figures in 8ection8.
8.1.1.3.1 A typical goose frmtkcr, illustrat-

ing some of the shove characteristics is shown

mlfi~urel. Silllil~rly, tyl~icnl cllickcllfeatllers
Lroshown on figures 16, 17 nnd 23. Little ditE-
culty \vOuld 1]0 encountered in identifying the
fettheron figure 16 tlscllickell clt,e~ot,lie~]les.
enccofthet,ypico] nfterslmft nmlt,heopen l:Ld-
der-like strdure, TII13femther shown cm fig-
uro Ii’ hnwever, re.semhfes n duck fcn~hcr it,
sonm respecls. Note homeverj th:lt it hns the
dmmclerist,ic open ladder-like structure wkich

k vmie~y of the mriousidentifies it m chicken, .
fenthws is showu on figures 1, 6,’7,1.0, lG, 17, 1S,
19, 23, 0,)(1 24. Exnmintt,iml of Lhcse figureS

will rerenl mn**y of the clmmderistics listed.
It is to be noted, however, that in many mscs
ihe fe:lturcs of the. vnrious types of goose tnd
duck kithers nre simi]nr, and therefore it is
impossil]le to eshblish m firm rula to identify
than by visu:ll inspdion, This is even more
cridenb on exmninntion of the fonihcrs shown
cm figure 13 wl, icli contn ins 36 felthers of both
gomc nn{l duck origin, Follo\ving istheiden-
titimti,m of t,llese fe:lt,llcrs, rtil(li;]g frollllefttc,
right< nml top to bottom, according to the t;ype

of I)ir{l :lnd geoknmpkiml origin:

Tine 1:
1. Goose (flcmestic)
!!. Duck (Chiun)
3. Duck (Cl,imL)
.!. Duck (Sinm)
;. Duck ([l{] ll,cstic, r.ol]g~lillld)
6. Duck (Do]l,cst,ic, I.ollg Isl:~lld)
7. Goose (Chin:~)
S. Goose (Cl,in:i)
9. Goose (I~m’nlOsl)

10. Goose (Chinn)
11. Goose (IWmd)
U?. Goose (1’01,111[1)
13, D{,ck(DoI]~es{,ic, I.c,l\g Islt~]\[l)
14. Goose (Poloml)
15, Goow (Don, est,ic)

Liuc 2:
1, Goose (I?m’n]os:l)
2. Duck (Cllin:~)
3, Duck (Chimi)
4. Goose (Domestic)
i. Dnck (Chinn)

& Duck (Domestic, Long Islmd)
7. Goose (Czechoslovnkim)
8. Goose (Chinm)
9, f)uck (Domestic)

I.ine 3:
1. Duck (Situ]])
9. Duck (Do]l]estic, I.or]ghl~n{l)
3. 4300s0 (Czcchoslovnkitt)
4. “Duck (Ckinn)
5. P,oose (1’[ungnry)
G. Goose (Pohmd)
7. Duck (Domestic, I.ong Islallrl)

Line 4:
1. Duck (Donlestic)
Z Duck (Domestic)
3. Goose (Domestic)
4. (imse (Domestic)
.5. Gooso (Domestic)

S.1.1.3.2 Feather aim. Ibdhers we also

chtssilied tccording to size which nmy vnry from
less than 1 inch to 14 inclm in length. ‘he
U31ntLII~vn,terfo,v]:~fcd:ws mm fi=wm 6 w~J’e-

Scnt goose :11111duck feathers tnkell frolll the”
wing, neck, Immst, lmck :Ind keel fmtkcr Lrncts
of w:lterfow] of Asian, E[]ro!]m~n, :lll[ldolllesLic
origin. TIIe %nnll h]ndf owl’>feathers as on
figure 10 represent chicken fmt,hers ttkcn from
ming, neck, brcw,t, Imck nnd keel fcwther tmcts
of lundfoml of domestico rigin, Turkey fc:Ltl-
ers trc shown on figure 23. Wztcrfo~~l ~nd
lnndfowl quill featkela :,resh0mnonfigurm7
UC 120. Fcatkcwof tllisty!>o llxvellO\,alIleas
filling mat,erinl tmd their use in fill ing matcrinls
should be kept to m minimum. Tl12y nmy be
identified by the followinz clmmci.eristics: w
still centro] slmft; :L Iillt, two dimmsionn] sur-
f: We; LLYuI)G pOI’tiO1l COllSiS~illg Of ~igidbn~bs
emerging lntemlly from Lheslmft; n shiny v:lne
portion, []:~rt.iclllnrlyOllLllo nndcrsidc; liLt,100r
no flulf portion rILthe Imse of the fmther; nnd
n iplill point of 1/4 inch or momin length.

s.I.I.3.3 Damaged fcather8. Damage to

feaLl]em nmy occur in scver%l ~’mys, Sncll as
indicient plucking, insect d:mmge, cleteriOra-
t,ion, prior umge, aml severe slaughtering.
Sunm dxmxge to feathers may occur on the fowl
itself prior to slaughtering md plucking dl]e 10
type of environment, diet, illness, etc. The

mnmunt of dnmnged fmtlmm occurring in li\re
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fowl, bmvever, is usually negligible, figures 9
rmcl Z illust,rlte themostcomlnon t,ypcof dnm.

agee]lco(l lltcreci in fti?t,]lers. Assl,owubytl,me
figures, d:lmnged featbem areclmmcterizeclby
fmctumsnnd breaks”t.o tl~c{lllillsl~nft,~bscncc
of clis(:ll and/Or bas:tl portion of th fwtker
itself, absence or danmge to the right nnd/Or lef t
feather vanes, intermittent obsence of wines, and
wmcscntirely sepnr:tted from thcquill shflft.

S.I.Z il[ac~oscopic idcnti$cation of domn,

P11U7W7CSand Tieatltng feathem.

S.1.2.1 Down.. Dornocctlrsinllntllrensnl~
undercoating of waterfowl growing next t.o the
skin below the fettluws and will :lver:lgenho~lt
5’0 perccntof Lhetotnl cnl,cril)g of:llllat,llrel >ircl.
Wflile dmm does occur nn land [owl, the a,no,,nt,
is negligible, At,ypicnl clo~l.llclllstcr, clllnrge[l,
is shown on figure 11, Down is chfimcterized
by Imving * lnrge ntlmlm.of slender filaments
nrl.b:lrl,sgrot),itlg in nl] directions from :, singlo
quill pnint,. In general, it is mnch superior to

fentlum as n. filling m:lterinl. Dnwn will \wry
greatly in size ON[luse vnluc. Tl,et,l]rce m:ti,l
flcto,s col,l,ril)lll,illg t,ol,l,es care: (1) mgeof
fowl :,t, Limcof piucki,,g: (2) nveanf,, rigi,,;
and (3) specie. Any nttempt to dilrerentinte
bet~\,eeu goose and duck dowm by m:wrmcopic
means, slml, :,s color or size, m:ty resttll; in
serimtserrm-s. Pnsit,ivc illcntiliwi, inn c:ln only
be,,, nclcl>~tIlicroscc, !,ic,lletllocls. See figure10
for other exomples of dnmm.

8.1.2.2 ~’h11111[7~8.I>llIIIITI]CSOr ]I:llf downs,
u they nresmlmt.imcs lmmw, mmnl,lcdmvn in
mmlyre5pects. ‘~llcyc:lll l]eclisl,illgl! islle~l from
down I)y their underdeveloped soft, nnd f[nccid
quill. For n]l pmct,icfl.1 purposes, plumulcs fire
very cI050 to down :1s z filling materinl :[]1<1:lrc
usuillly sn cousided, Due 10 t,hrjir light,
weigl]t, which mnkcs themvery difficult tosepa-
mte from dowh, I,lumules will be follu,l in fill
stocks cont,oining dO\vn. ,S:lmplcS Of p]urnules
nre xlso shown on figure 10.

%.].~.~ J~7c.vt~in{/fel/thcr8. A’est]illgfwlthcrs
(pin fe:itl,cwj) resemble neither down, pl,unulcs,
or fcztllem ‘1’hey :trellllcletlle~.el,,l]ecl feathers
found )nnst,]y il, SIWAS ol,t.nined from birds
which i~mnot fully rent, uredor inmoult~nd mm
found in Imtb waterfowl and lnndfowl, An
enl:wged vie\vof mnestling fcn.tiller ellowkgtlle

FED. STD. NO. 14Sa

clmrncteristic shmtll :md wdntivelv coarse Ixwbs e

is shnwn on figure S. Due to theii. slmrt, com-sc
barbs, which extend in mm pinne, they lmve very
poor fill ing power. M:lcrowopic :ippetrance of
nestling fett,hws is simil:l r regardless of (he type
of fowl. ,Seo fig,Irw 10 :,),(1 1S for other ex-
:Im! ,les nf nest,lin~rfwl,kcrs,

8.1.3 Feather orzd down ftbcr. All fe:lther
filling mixtures wi 11be found to contain loose
txwbs or fibers. I?atther fibers nmy be recOg-
nimd hy their Idativcly con rse, sti fi’, stmctum.

The presence of excessive fmther fiber may be
duo t0 exce.ssirely severe pmcessin~,, deteri Or:l-
tion! prim nmge nr dclilmmte ndullerntion,
‘Ilis latter is particularly indicated by the pres
met? of exw,ssive qumtities of chicken feather
fiber-s. It is possibla to crush white chicken
fcathem,, rworer l,lm ligkt, fh,tyy fibers nlld use
them (0 ndult emte down stocks. Chickcll
fedher fibers umy be identified by the mm]
macroscopic nncl microscopic me:ms. Exnmples
of loose feather and d~wn fibers are shown OT1
figures 12 and T2.

S.1.4 Rcsidunl motter, In nmking an :In:d.
ysis of fmtlmr filling muterinls, smnll nmo, tnts
of ex-t,rnneous mntt.er or resid lle nre alwtys
found, This mny consist, of epidwmis, quill
pit,],, quill frngmmts, quill droll’, rend, dirt.
trnsh, etc. The presence of exccssi Ye amounts
of Ihmo mnterinls, shown on figures 12 nnd 22,
is nu indimticm of improper cmpoor processing.

8.2 ,Microscnpic examinations.

8.2.1 Gcnewl. :1s previously SI,OWN,fenth.
ers U,ln often 1>0 identified by t,l]eir cent rmr:
CUI’WILUIW,quill point, quill slmft, color, etc.
DO\\mmay similn rly bo idenLificd. IJti te of Len
boner.fi ,hhcse .I,:l,nctcri.tics :Im simi]t,r, mal<-
ing it, d!lhc!]lt, if not impossible: to mnke Itposi-
tive idwt.i fimtion in this m:mner, FOI. nbsolu( e
identification, micrmwpic methods must be
Cmploycd.

8.2.2 Feathers consist of an army of b:lrbs
growing out from o quill slN& Down plDmcs
:11s0crmsist,of * series of kmg filmnent.5 (1MAs)
growing from fi ccntrnl quill point. Individual
[XIrhs, :[s shown cm figure 2 lmve side bmnches
or Imrlmlcs. ‘rhis structure is shown on figure
3, wllick is m enln.rgerl view of n pm+,icm of n
singlo b:l rb. It will be noted that the fmrbulm

●
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hmYo prot,nlmmnces or, them which resemble
prongs find nodubm structures. ‘IY,ese sLruc-
t,ures wc shown in detail on figures 4 and 5.
Tho nodu]nr stmctmm.s nrc known ns nodes mlrf
the diskmce I,elwcc,, them is c:lIIcc1 the inter-
node. It is Lbese barlmles, nodes, nnd intcr-
!Iodl?s which Scl,m. ns :1 me:uM of ide,,tificntion.

8.2.3 Chrssificatiorl.$

8.2.3.1 Duck IN duck clown tmd fett,hcr
lmrbs, Iigurm 4 :1]1(15, the proximal lmrhules,
those mmr LheImsc of tke Imrl), hnre from one to
six necks (deprmdimg partly cm the species of
duck) ncnr the distal end of the Imrhules. These
nodes m’e ~lwzys relatively kuyge in all but the
most imm>,tit,ro downs and feat,hers, and the
internode is alwmys short, on lmrbnlffi nemest
the boso of tbo barb, their tcrmimd ends mty
bO somewhat fdnmentous: ending more abmptly
or bluntly fm-ther out. on the Lmrb. There me
freqmmLly seveml prongs beyond bhe l:,st node.
In tlm more distal Imrlmle.s, the nodes rwe usu-
n]]y nhscnt: but Lhc prongs am present, their
internodo cm-responding with that between tbe
nodes. The prongs appcor only distally on the
Ixwlmles, w, is chmmcterist,icj with nodes on duck
down had.mles.

8.2.3.2 &OW. On IMrbulcs from goose down
mld feathers (seo figs. 4 nnd 5) the nodes
me much snmller. The nodes neam.st the IMso

of the Lmrl.mlenrs often less @m half wny f mm
the lm.w to the tip of the bm-bule, md the inter-
noc]es am usually one nnd one-half to two times,
or move, L]:e lengL]I of the intmmodes on duck
down barbulw. Tbe distal end of the borbules
beyond tl,o l>,st J]CXIBis exhmnely ]ong and fik-
mentom, especially on those h~dmles nwtr Lbe
base of the quill shaft, becoming shorter fmt]um
out towmd the Lip. As is the case with cluck
down barhnles, those situmted more rlistnlly on
the bnrb bn~.e prongs only w+ose internode cor-
responds in length with tlmt between the nodes.
In very immntum down and fcathms, m-en the
Imml Imrbule will have prongs in place of nodes.
The lomtion on the lxtrbule nnd tho distmme
between the prongs will upproximmte timt of
nodm

g,~.~.~ oh,ic?c@,L a ML tw%cy. In chicken tnd

turkey plumage, Lho borlmles emmmLing from
the Lmrb how o series of evenly spnced light

METHOD 2
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swellings or protrusions which giro the bnr-
lmle tlm flppem-mme of m Immlmo stfllli (see
fig. 4). l’he protrusions stnrt well down on the

barbule, almost to where tlm Imrlmle joins the
barb, rmcl will usmdly extend out to L]m dista]
end of tbe bmbule, Llmlnst tnw or thnw protnL-
sions being in the form of prongs, Ilicroscopi-
tally them is n very slight JI l~ercnco in the
nodule sLructnm bct,nvxn the chicken nnd turkey
badmle, flncl for :Lll prncticnl purposes the
ch iclien Ind turkey bnrbule nro considered ns
idcntiml.

8.2.3.4 Slmmu?ry. ‘llm basic chnmcteristics
nol.ed above lmw been found t.o be consistent
in both down and fd,hcm, re@ I’dk..~ of the ago
or S(!Xof Llmbird. Tbmw nre slight di Ircrences,
for inshmce, in the length of the internode of
duc,k down badmles, w en on the s~me lmrbule.
But the nmximmn length of the internode of
duck down b:lrbuks I’M+ C]OS+ np[M’O:&?S
the minimum length of the internode of goose
down lmrbulcs. Furtbermorc: the nodes on duck
down lmrbulcs n.m xl ways sltun t,ed more dis -
t:llly on the Imrbnle, regmdless of the length of
tlm lmrlm]e, whemos tho nodes on tlm bflrbulcs
of goose down mny begin only one-third, ap-
proximately, of tho distmce from the bxsa.1end
of t,lmImrbule to its, tip. Figures 4 MKI 5 illus-
Lmte the nbove points.

8.2.4 Sckction of matcria78. C{lution should
be exercised especially to persons upplying ths5e
methods for the fimt time. In cmmncrci u]
stcwks, especially if mixed, loose barbs from the

down of one source may become entangled in
Lho down from another source, mxl n lmsty con.

clusicm may be in error for this rrnson. ]Iither
tlm enLirc down plunm or fcmther should be
studied, or o singli3 Lutrb which is definitely

known to hnve hem nttached to the object unrler
obscr\mtion, should be removed md cx:un iwed.

The remoral of bzrbs is rcry ml unb]e, espwirdly

in the cnso of fmthem, M Lhe quill shoft does
not permit, mounting to got a li:lt monnt, hence
gct,iing mreasormbk consistent frml pluno. In
fexLbers,-it is nlso importmt to get L barb nwr
the base of the quill. In dl crises, cwre is to ho
exercised.

&3 Secondhand feathers and do\vn.
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8.3.1 Iikmarks. Federnl specifications pro-
hibit the use of secoucllmnd fmt,hem nnd clown
rmd it is necessary, therefore, Llmt Lhennalyst k
nblo to detect, the presence of secondhand mn-
terkl in feather filling materird mixtures.

8.3.2 F’cather8. The following nre some of
the chrumctcristics of secomlhnml f rxkhers:

.a, Centrnl stem is yellow.
b, IJmge percent ngc of fexthem nm broken.
c. Fmthers fire frequently broken tit boLh

ends, showhg only cenLnd purtiou.
d, Feathers ore beut or t:hc stem is crncked.
e. I?eflthem lmve a Internl curl,
f. Stems mn brittle or weak

Secrmdhnnd feathets mn.y contain relntive]y
huge percentngcs of bent nml brolien fmthers
and fe<othcr fm=mnents, Frngmcnt,s from sec-
ondlmnd fmthers nre si,nihtr t,othose from
dnmnged feathem. Otl,er chamcteristics, such
~ yellO\~lless of the quill slmft, mmy be used to
differentiate between these.

8.3.3 Down. TIm following me some of the
clmrwtcristim of secondh:md down:

m, lVc&j brittle, Incks rcsilienm.
h. Clusters disinlegruto into tillers easily.
c. T,nrge Porbion of don-n fiber is present,
d, 1.:1rge portion of Imo!icn bits of feather

tibcr entangled in down.

III ndditim, tu the uhow, secnndh:Ind doww IIULY

be m:ittcd, rolled or fcltcd, l:lck luster, nml the
barbs mn.y be I]rokexl. If the stock suspecbxl .a.s
being secmtclhand is slmkcn nut on :Lblock sur-
f:lce and the <lcmn cnreful IF brushed to oue side,
1, lllllnbm’ Of WIT fi,,e COXL’Se feaLhm’ bark :LrC

nppnrent.
8.3.4 GoncIvl Ascvssion end microscopic

Mentific(ttion of seco/>/l[a/jd mot,eriula. ‘ It is
evident, thil t idonti licot,ion of seccmdlmnd ma-
lerinl c:lnnot, :Llw:t.ys hc mnde I]y m:icmswq>ic;
e.wm innt.icm :done, olthcmgh it is f rcquently
suoicimt to illdicnte at,Ieust the possible presence
of secondhand mnterinl and to suggest t,he :Nl-
vimhilil,y of further study,

S.3.4.1 The nppemance of fexLhers and
down which haw been used will v:l ry with the
amount of use :md treatment, \l.l, ic], t,hey ]MLW
sushined. Tlm degree of \mriztiOn, from ol)-
srm%tions made ou known used conLrul smnp]es
of secondlmnd feathers or down, x-aries frcm

undetectfibk to complete dcteriorntion of tile
stuck Eren in fextlmr or down stocks which
are known to be 100 percent ‘secondhand, there
will 1]0 numerous feathers and down plumes
which will show uo indimtions of being secOncl-
]mnd, either risunl]y or microscopically.

8.3.4.2 For n closer ex~utiuntiou of mate-
rials suspected as being secoudlmnd, it is ncces-
snry to use the microscope. This is not. ofien
necessary for fedhem, although it con be used
m n vnluable ndjunct to the nmcroscopicnl stud?.
Previous u%~geof doml is usually iud.ica.ted mi-
croscopically by the mnount, of textile (colored
nncl naturnl ) fibers present in Llmdamn plume.
Expericnca nncl comparison wiLh knowu con-
trols of Ilot,h new and used dmm plllnws slum,
t,lmt iu new plllrncs, the prcsenco of textile fibers
is from nil to occmionul; Therein in used
plumes, the textile fiber content is from five to
fiftccu fibers per plume, and at times, cwm ex-
ceeds this fi~~lre.

8.3.4.3 The amount of broken blrbs (OU
feathers and down prcseut Ire also ndditionnl
indications of sccoudlmnd material. Again,
experience nnd comparison with known control
samples of both new mlcl used stocks show t,lmt
in new stocks, broken fe~Lher cnd don-n b:i rbs
m rely cxcccd firo per plume xncl often there will
only 1>00]10 or two per plume. In secondh:md
stocks, the :mmuut of broken barbs is usually
from 5 to 40, nnd at times, even exceeds (his
nmuunt, The prmcnce of large amouut of
chicken fe:,t,her Imrbs in drmm p!umes, iu stocks:
whicl, upml o,mlpis hnw lm,:n found to cmlt,uin
no chicken fctthms or ckickc.n fezthcr fllmr,
iudicot,es t,h:tLt]m dowu pltlmes lmvc hew, previ-
ously used in stucks containing chicken f a~thers
or thnt Lhe dowu has been adultcratwl,

S.3.4.4 It is to be emphwized t,hnt the
mncroscopicnl cmminnliicm is uot su?licient for
the det cctirm of nll sccondlmnd stocks, since used
mntm’iol frequenL]y hnd not ]mm d:lnmged to
tlm point where it can be dct ccted !+. visual
me<lns. A’ew nmterinl nmy h dIIIIIagCdin proc-
essing so tlmt the presence of lwokm Lmrbs or
dnmnged mnteritl must not in itself be tnken as
proof thtt Lhe materiwls hnvc been used previ
ously. .Such erideuces are only indications nnd
IIlust,be supplemented by f uVIher tcsti,,g.
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DETERMINATION

1. SCOPE

METHOD 3
December 10, 1964

OF BRI!ITLENESS OF FEATHERS

1.1 ‘This melhocl is intended for determining
the brittleness of land fowl m)d watcrfu\vl fenLh-
13rs.

2. TEST SPECIMEN

2.1 ,Z’be test specimen shall consist of 50
fewtbers prepared w specified in i. 1.

3. NUMBER OF DETERMINATIONS

3.1 Unless ot,berwise specified in nmteriul
specilicntion, one specimen (50 feathem) slmll
be tested from each snmple UNit,,

4. APPARATUS

4.1 None required for this method.

5. PROCEDURE

5.1 Preparation of specimen. Approxi-
mntely 2S gmms of Lbe n]fltcri:ll constituting n

smnpk unit for testing shrill be espnsed in tbe
unpcked s!ttiein n colll~(illcrc(>(]l[>usecl of solid
bottom wiLh screened sides and top for not less
tbim 3 dflys nnr mom LbmI 5 dnys. ‘lh ml-

Lcrial slmll k mixed with :1 md O\,er the ex-
posure period tn insure complete mlmaLiml nnd
conditioning. !llbe test specimen consistingof
50 fentAem randomly selected frnm tbe condi-
tioned sample sIMIIbe cbown,

5.2 Erich imliviclmd feather slmll be tw,tcd
by bringing tbecnds iogetherin thedirecLion

Of m:lximum curvntllre. Frmtureof thequi]l
shnil bee\,idenceof fnilure.

6. REPORT

6.1 ‘PImbrittlcnessof tbesnmple unit slmll
be reported m ‘zpnss” or “ft~il ,“

6.2 U,l]ess ot]lerwise sl>ecifiec], llollloretllnll

4 of tAe 50 feathers composing the specimen
slml[ n..bibit evidence of fnilure.
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DETERMINATION OF OXYGEN NUMBER (TITRATION METHOD)

L SCOPE

1.1 [rhis nmthocl is intended for determining
the oxygen number of feathem, fenthcr prcx-
UCI.S,down, nnd mixtures thereof by mems of
n ti tmtion process.

2. TEST SPECIMEN

2.1 ‘The specimeu slmll consist of 10.O*O.1
gmms of mnterird prepared m specified in 5.1.

3. NUMBER OF DETERMIN~TIONS
3.1 Unless otherrriso specified in the mute-

ri:d specificltian, two specimens shall be tested
from each sample unit.

4. APPARATUS AND REAGENTS

4.1 Apparatus.
4.1.1 Twnbkrjar, Thetumbler jmnncl up-

pxruhlsshdl lmnsspecilied inmeth0d55000f
Federal Specification CCC-’1-191, oxceptthnt
the jnrslmll beallglms nrstninless steel.

4.1.z y~ ~ic?on (8tnndard, No. gOO) 8iava

4.L3 kkalytical balanw.
J.1..i Micro-bur-otkc (9) (rliridcd +nto

O.O%nl diuisioru).
4.1.5 Porcelain ca88er01e.
4.1.6 stopwatch or other tllitirbh equiva-

lent, and tf’nrei-.
4.1.7 Z7eake?, 8,000 milliliters.
4,2 Reagents.
4.2.1 Distilled water,
4.2.2 GA’ su2/uric acid.
4.2.3 Pota88ium pcrmunqmuzte.

5. PROCEDURE

5.1 Preparation of specimen. Approxi-
mately 2S grnms of Lhemnterinl shnl] be exposed
in the unpnched sLh in & container composed of
sOlid bottom with w-ccned sicles nnd top until
in standard ,cmdition. Tho mnterinl shall be
mixed with m rd m,er the exposure period to
insure complete rel<axatinn and conditioning,
The test specimen consisting of 10.0+ 0.1 grams
sludl be tnken from thecondiLioned nmteritl.

5.2 ‘T]mspccimen slmll beplnwdin ntum-
bla jar with 1 liter of distilled mwter, senled
nmf tumbled tt room temperature for 6&65
minutes. The resultin gsuspension shrdlbafil-
tered through t74 micron (Stm)dnrdNTo. 200

sieve) into n be&r. DO llOtsqlleezc excws\Yn -

ter from stock into beaker,
5.3 A 100-ml. diquot of the above filtrate

shall be trnnsferrecl to n porcelain cnsserolc, ncu-
tmlized and made acid wiLh t,hcncklition of 1
to2 ,nilli] itcrsexcwsof 6<17sulfuric n,cid. ‘~he

solution 5MI be titrnted with sf,nndmd 0.11\7
pot,ts.simn pemmngnwrtc, by mums of L burette
divided into 0.02-ml. divisions, mddin~rnpprox -i-
mntely 0.02 ml. it n time until a pink cOIOrper-
sists for 60 seconds. This smnll amount is not
sullicient to mn!m a full drop mlcl sbnll bccol-
lected on a glass stirring rod and them ridded to
tha solution, Calculate o.vgenl,ul,,ber totl,e
number of gmms of oxygen per 100,000 gnrms
of the samp]c ns follows: ‘lYm number of milli-
liters d O.lN K MnO, determined shall be nlnl-
tiplied by~constnat (80). The product from
tlmmultiplicntion shall beconsidercd clheini-
tial ox~gen number of the fenther nmteri~l” nnd
in wl.culntion of results is indicmt.ed m+“A.:>

5.3.1 Blanlc detwvnination dbtillod wotor.
A blank determination shrill be made cm dis-
tilled water t.o determine the oxcygen number of
t,hew~ter. This shmllbedone by following the
ox@ procedure stated above excluding the
fcnther mnterinl. Thevmlue determined shaR
reconsidered %eblmk determination of the
distilled writer” nnd in the calculations of re-
sults is indiczted m “B.”

6. CALCULATION OF RESULTS

6.1 Thetrue mygen numberof the featber
mntm-kd shrdl he calculated from tlmfollowing
formlllil ,
True o.~gen number of feather miterinl

=A-B
Tvhcre :

A= Initial oxygen number of the feather
material

I?=Bhmk determinxLion of the distilled
w~ter

7. REPORT

7.1 Thetrneoqgenn umber of thesample
unitshall bc the average of the true values ob-
tained from the specimens tested nnd slmll be
reported to the nearest whole number.
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DETERMINATION OF SOLVENT SOLUBLE MATTER

1. SCOPE

J.1 This method is intended for determining
the amount of solvent soluble m:ttter present in
feothcr filling nmter-inls.

~. ‘TEST SPECIMEN

2.1 ‘rbe tast specimen shrill consist of
3.0*0.5 groins of nmterinl prepnred w speci-
fied in 5.1.

.% NUMBER OF DETERMINATIONS

3.1 Unless otherwise specitied in the mnte-
ri:il specification, twospecimerw slmllbetested
from emh sample unit.

4. APPARATUS AND REAGENTS

4.1 Apparatus.
4.1.1 Sonhkt extroctor.
4.1.2 Exlraotion thimble (l~tit?nan 8i?lgb

thichmexx) (9St/l?}~.X80nlnv.).
4.1.3 TTutcr bath.
4.1.4 Amllpticul balance.
,4.1.5 O’mm.
4.2 !Reqymt.
,QI o}t,lo,.ofom,~ or oarlJon tetrochloride

0.S.1’.

5. PROCEDURE

5.1 Preparation of test specimen. Ap.
proxiIllntely2Sgl;ll]1s0f materi:ll constituting
nsmupleunit for test,ingsbnll bc exposed int,hc
unpmked st.fite iu & screened cont:liner, cOm-
posed of n solid bottom wilb screened sides mcl
top until it is in sttlndmd comlibiou.

5.1.1 Wa”ghing. l~lweigl]il]gs sllnllbe{le-
termimxl to tbe nearest 0.001 grmn,

5.2 Tl,e test q]eciule]l sbn]l be phtced in :t

f:, L-frm cxtnmtio,, t,bimbk (l\lh:,lm:ul single
thickness) nnd covered wilbn m:,tof fiberglass
to prevellb escape of spcci, mm,

5.3 Tllilnl)le \\.itl~sl)ecilllell sllt~l[ beex%ructed

in n ,Soshkt exLr:lc( or, mingcnrhon LeLmch] or’-

ide o? cl>loro form for :) nlillimum of ?0 cycles.
5.4 llccxtwtsbnll then boeroporntedon

o wntcr bath, dried to conshmt weight in ml
oven 100”-105” C., cooled mld weighed. Tlm
weight, of the extrnct is the solvent soluble
mntter.

6. CALCULATION OF RESULTS

,6.1 If DDT is present on the material the
l)DTci)]]t~]]t .4)iLll bo determinedly mctl,ocl 6
nml k amount of solvent soluble matter pres-
ent, determined by tllofOllO\viIlgfOnlIllln:

Pereentsolrcnt.ol,,l,lc umttcr=

(
“vt “f “:p @@WJ

)
–(llnTco,,le,,t mree,,L)

6.2 W]~el] Dwr is not prescntiou Lhcllllltc-

rid the pcment solvent soluble umtter slmll be
<Ictem,incd by the following formula:

lkwmt solvent .m]ublemnttm=
\vt of ,Irlecl extract

!}, Xlco

J\’lWc :
\\,is tlw c.niiilI,m<xlmclgl,t of the BLmcim,mi.

grnuls.

7. REPORT

7.1 ‘rllesOl\,ellt sOlublc Il]utter Oftllesn]lllJle
unit 51**11be thenwr:qyof the msu]ts obtained
from the specimen testcd and shall be reportwl
tOt,henwmstO.1 pevccnt,
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DETERMINATION OF DDT (DICHLORO-DIPHENYL-
TRICHLOROETHANE) CONTENT

1. SCOPE

1.1 ;~his method is intended for the detcr-
mimkion of Lbe DDT content on feather Wing
materinls.

2. TEST SPECIMEN

2.1 ‘rhc test specimen slmll consist of
10.O* O,; gr:lms of material pmparednsspeci-
fie(f ill 5.1.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the mnte-
rinl specificnticm, two specimens slmll betastcd
from each sample unit.

4. APPARATUS AND REAGENT

4.1 Apparatus.
4.1.1 i30xhlet extractor.
4.1.2 Analytical balamce.
4.1.3 Steam or wuter bath.
4.1.4 Water-cooled veflux condenser,
4.1.5 No. 62 T17h(dman filter paper,
4.1.6 600-nd. Erlenmeyer fkd.

42 Reagents.
4.2.1 P(jtrole,c,,bCt]lm U.S. I].
4:2.2 39 Percent isopropyl a[oofkol.
J.Z.:; so Pc)’c@Lt ixop),opyl dcollol.

4.2.4 Metallic 80diwm.

4.25 Diatil!cd tooter.
4.2.6 P?tcrlolljllth alein solution.

4.2.7 A7itrio mid.

4.2.8 O.lAT siZver nitvate.
4.2.9 Forrio CmInOILiUm sulfate $ndiculor.
4.2.10 O.lN pota88ium thiocymmte 8okti0n.

A.2.11 Nitr0&?w37u?.

5. PROCEDURE

5.1 Preparation of specimen. Appmsi-
mntdy 2S grnms of the mnterial constituting a
sample unit for testing shrill be exposed in the
unpacked state in n container compossd of solid
bottom with screened sides nnd top until in
stnndard condition. ‘he material slmll be
mixed with n rod over the exposure period to

102.O7LU

insnw complete relaxation m]d conditioning.
TIN test spwinww consisting of 10. O*O.,5 gmms

of nmterid shall be selected.
5.1.1 1Feighing8. Nweigl,illgs sl)nllbede-

termined to the nearest O,O!J1grnm.
5.2 ‘rhe test specimen slmll Im placed in a

.Soxb let app:lrntus witJl petroleum ether or my
suitable fmnzens type solvent nnd extmcted for
tmo hours. Transfer the finsk to a stcnm or
Wntcr]mt,hnnd evlpomtealmostn]l the solvent,:
Do 1>06mnpora.te to dryness, since the DDT nlty
dccmnposc, A(ld25ml. Of 99percentis0pr0pyl
nlcolml md 2,5 gyms of metallic sodium cnt
into smnfl pieces mlcl swirl the flask in order
tn mix its contents. Comect tow water-cooled
reflux condensernnd boil gmtl.y fora,nini,,]~,*n
ofunc-hnlfhour. SIInketlle flnskmcwiOllnUy.
Decompose the excess sodium by cnutiom]y :,dd-
ing 10 milliliters of 50 percent isopropyl @.clO-
ho] t,hroligh bbe condenser at n ra!oof 1 to 2
drops per second. Boil for nn tdditim)nl 10
minutesnnd then add 60 millilitersof distilled
wilt er.

5.3 Cool to room temperature, add 2 to 3
drops of plmno] phtlmlcin solution, mmtmlize by
nddingnitricncid (ltol), nndaddl Omillil item
of the diluted acid in exwes, Add dropwise,
witl, stirring of the solution, ~ measured eXCCSS

(~5n11.) Of O.l~~’AgNOs solt,tion. Conguhte
the pmcipitnteby lrm(,iug on :, stwm OY water
bi~thfor tll]l)roxkl[Ltely onellolf hour. Cool to
room tcmperaturo and filter throllgh a NO. 52
IVhnt,nnn filter paper and wmsh thoroughly
with distilled water, rsceiving the filtrate in n
ZO@ml. lhlcumeyer flnsk.

5.4 Add 5 milliliters of ferric ammonium
sulfate indicwtor nnd 5 drops of ~itro&”zene,
titrate the excess AghTO, consnmcd by the speci-
men ,vitl, staIlclttrdized O.l~\Tpotassi”tn thiocya.

Illlto (Kcm).

6. CALCULATION OF RESULTS

6.1 ,Tbe percentaf DDT present in the ma-
terial shnl] be cnlculntcd using the following
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formuln nnd thercsult nltered w required by
the blnnkcleterlllinttioll i[l zccordmlccwiLh 6.2.

Pexwnt DDT (dicblorsdipl,eny l-tricl,loroethanc)

~[ndXN(AgNOJ]-[ ml XN(IiCNS)]X7.004
\\rcightofsPmimen (grams)

6.2 A blank determination for the chemi-
crdsuseclshnll benmdefol] owing Lhcexactpro-
cedurt given above cxclnding the feather
material and limiting the excess 0.1117AgATO$

solution to 5 milhliters in order to nlhin n ●
chloride correction value. The blnnkvnlueshdl
be subtracted from thoDDT determination to
obtnin the exnct value of DDT present.

7. REPORT

7.1 The DDT content of the surnple unit

slmll be tlm average nf the results obtained from

the specimens tested and shall be reported to the
nearest 0.1 percent.
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DETERMINATION

1. SCOPE

METHOD 7
December 10, 1964

OF MOISTURE CONTENT OF FEATHER FILLING
MATERIALS

1.1 ‘his metbocl is intemfed for the deter-
minnticm of tho moisture content of feather
filling mnterinls in slanclmd condition or in the
‘%s received” st<at.e.

2. TEST SPECIMEN

2.1 Tbe specimen shmll consist of 5 grams
of fetther tilling mnterinl prepmcd as specified
ill 5.1.

3. NUMBER OF DETERMINATIONS

3.1 Unless other-wise specified in the mate-
riul specification, two specimens slmll be tested
from each sample unit.

4. APPARATUS

4.1 Glass weighing bottle. Approxinmte-
ly 100 millilitcrcnpacity fitted with aground
glms cover or m aluminum weighing cnn of
the same cnpo.city -with a. tight-titting cover.

4.2 Circulating air oven. Thermost~ti-
ctlly controlled cxpxble of mnintnining temper-
nturext 105°to1100C. (221 °t02300F. ).

4.3 Analytical balance.
4.4 Desiccator.
4.5 Desiccating agent such as calcium

chloride, calcium sulfate, etc.
4.6 Tongs.

5. PROCEDURE

5.1 Preparation of specimen.
5.L1 Moiaturw content of matctil aa vc-

oeivcd. Whenthcm oisturec ontentisr-cquimd
of the mnterinl m received, tlmspecinren shrill
be delivered to the tcstfi]g laborato~ in n sealed,
moist,ureproof rcccptncle of the smmllest pOs-
sible volume, Tlle:llaximtlmweigllt of thorc-
ceptncle anrl tbe specimen shrill ba approxi-
mately 100 grams. ‘lhe sezled rccepto.cle with
thespccimen sshallbemeighccl as received, the
specimen removed, and the receptmlc ro-
weighed. The difference between the weight
oftbe unopened receptaclonndof thereceptwde
xlone shall ba the submitted “original weight
of the specimen” nnd shrill bs recorded as “0.”

5.1.2 Moiaturv conteti of the “conditioned
material.” When the moisture content of con-

ditioned nmtcrinl is required, tlm specimen shrill
hillstnllclar(lcon(litioll as define dinsection 2
nnd weighed.

5.1.3 Weighing. Allweiglltigs sllallbe de-
tesmined to tbe nenrest, 0,001 gram.

5.2 ,Theglass weig}ling bottle nnc~cover, Or
tlm alominum weighing cnu MICIcover, shrill
bedriedrk105° tollO°C. (2210 to2300F.) to
constnnt weight, TllecontaiIlcr nnclcoversllall
l]e[)lncecl sel]arntely il, tile Oven. After clrying
for 1 hour, the contniner nncl corer shn]l be
trmlsfcrmd, using clean tonge, to n desiccator
md allowed to cool to room temperature over
i desiccating agent. Tbo container tmd corer
slmll then bc weighecl.

5.3 ‘The heating, cooling, nnd\\-eigbing cycle
slmll be rcpeoted until tlm weight is constant
within &O.001 grnm. This is the%eight of
the weighing container.’> The container shrill
lmkcptin nclcsiccntor n.llcllllotintlsc.

5.4 Theuncovere dcnntainer,wit hspwirnen,
shall bo placed in the own for not less t,bnn 1,5

hmlrsntxtempcrntu re0f105°t0110”C. (321”
to2300F.). Tl,ccolltniner sllnllbecovcmdnncl
qllicMy tr~llsferl~cl tonclesiccator. After cool.
ing to room temperature, the container and
specimen shnllbe weighed. Tbo specimen and
contmincr shmll be retarned tothoovcn nnd the
dl~ing, cooling, find weighing cycle repelled
until tlm m-eight, is constimt within *0.001
grmn. Tho weight of tlwcontmincr, 4.3, slmll
be subtracted from this weight to nbt,nin tlm
nchy ~eight of the speciInell$~recorded 1S “D.”

6. CALCULATION OF RESULTS

6.1 Themoisture content shnllbecnlculnted
IIS follows:

o—l)
Moisturecontentof nwclmen,percent=? x 100

Wlmre:
O=originnl selght of specimen
D=drr weight of smcinvw

7. REPORT

7.1 Themoistumc ontentof thesample unit
shall be the mvernge of the results obtained from
tbc specimens tested and shall be reported to
tlm nearest 0.1 percent.
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DETERMINATION OF ACIDITY (IIH) OF FEATHER FILLING
MATERIALS

1. SCOPE

1.1 This method is intended for determining
the pFI of o wttcr extrnct of feather filling mw
terin]s.

2. TEST SPECIMEN

2.1 Tlm specimen shtdl he 1.00tiO.01 gram of
material prepared m specified in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 Unless O&n-wiss specified in tlm mnterinl
specification, two sp+cimens shall be tested from
mch mmple unit.

4. APPARATUS AND REAGENTS

4.1 Apparatus.
4.1.1 ArdyticaZ balance.
4.1.2 sci880r8.
4.1.3 Potcntionwtric pl? a.pparatu8 Wit/h

glaw und cafomel electrodes.
4.1.4 Gla88-8toppcred Erlm?neyerfla8k, fi50-

milliliter capacity.
4.1.5 Beaker, 100 milliliter.
4.1,6 Water diatillotion a,n,naratus.
4.z Reagenti,

4.2.1 Di8tiZtedwatsr. Distilled nmterslmll
he boiled for 30 minutes to wmove cnrlm,, diOx-
ide. llm boiled writer shall bcplmcedinnflms!i,
stoppcrecl, nnd cooled to room tempemture,

The pi-I of the carbon-dioxide-free distilled wn-
tir slmll be between 6:2 nnd 7.0 nt 25°C.

4.2.2 Potamium acid phthdate, 0.05 qJwhd

8oltbti0n, pff J.O at ?35°0.
4.2.3 8odit[]1h borate,O.O1 mld801u.iio,~, pU

$?.18 [d .%”0.

5. PROCEDURE

5.1 Preparation of specimen. Approxi-
mately 15 gmmsof thematsrial constituting
sample unit for testing shrill be cut iuto ~lo inch
pieces. The cut material slmll then he placed
inzsuitablo contrtiner imdconditioncd. Ate.st

specimen of 1.002=0.01 gmm slmll be selected
from the conditioned cut anmplc.

5.2 The weighed specimen of cut nmtcrinl

shrill be pltced in w 250-ml. Erlenmeyer fl~sk
with 5 milli]itersof distilled water. !flBmatO-
rinl shall be nmccmted with t glass rod (flnt-
tenedrd, theend) untilnl lmrhxinliswetnndC5
milliliters of distilled water zdded. TIm fhmk
shall be stoppered and nl]owed to stand for 3
hours nt room tempemture, with ocmsionnl
slinking. Without removing the mmteriml, the
temperature of the writer shall be adjusted to
25°&10C. (77”+ 1,s”F.) and the pi-I detcr-
minedasfollows (see 5.4):

5.3 TIIet*t sol~ttion itr5.2sllmll bngi/(tted
tnd placed in n 100-Iu I.broker. The electrodes
shall then be inserted in this solution, inmm-sed
nt least 0.5 inch, nnd tlm solution stirred gent]y.
Avoid conttct with the ghms electrode to pre-
vent dnmmge to the fmgile glnss membrone.
ThepIIshmll bodetmrninedfrom thepoteuti-
ometer. Tho tempemturcof thesolutiondur-
ing the test should bo between M“ to 26”C.
(75,2° to 7S.S”F.).

5.4 PriOrto determining thepHOf thetest
solution in 5.3, fihonppmntusshmll beprepzred
for opmnLion by inserting the calomel elecLrocle
unrl glnss electrode iu their respective holdm?l
nmd ~~,tslling witllclist,illccl water. Thenpp~m-
tus s11011then be stzndnrrlzcd by the US13of
thenppropritt efmtTersolution. Thcelectrodes
shall then be washed with distilled wfltcr.

6. REPORT

6.L ThepIIof tllemml]le tlllitsl}nllbetl]e
average of the rsmlts obtained from thespeci-
mens tested nnd slmll humported to theneor-wt
0.1 pm.

Note: Potentiometers of tbe tyDe rwulred in this
methcd my bepwhnsti fmmtho MsXorthmP CO.,
4D31 Stcntcm Ave., Phlla., Pa.; Nntionnl Techticnl
Ln.b+rntories, South Pasadena, Cnlif.; and Ik&mmn
Instrumenba Inc., Fullerton, Cnlif,
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DETERMINATION OF TOTAL CHROMIC OMDE CONTENT OF

FEATHER FILLING MATERIALS

1. SCOPE

1.1 ‘1’his method is i,]tendcd for determi,,ing
the tokd chromic oxide content of trmled
fmther filling materials,

2. TEST SPECIMEN

2.1 The specimen shrill consist, of 10.O*O.5
grmn of fenther tilling mntcrifll prepared as
spccifiedin 5,1,

3. NUMBER OF DETERMINATIONS

3.1 Ulllcss otl,cmvisc specified intl]en,wterial
specification, two specimens shall be tssted from
each smnpleunit.

4. APPARATUS AND REAGENT

4.1 Al) Daratus.
4.1.1 i-kzly~ical balance,
4.1.2 s&80Tb’.
4.1.3 Muj’lof!(mucc.
4.1.4 Porce7a$r~ evapomt;,ig dish, %O-III.il/i-

Litor cnpacity.

~

4.1.5 Walch@88.

4.1.6 50i-ml. K,.lonmoycrffmk.
4.1.7 Burette.
4.1.S Circutitinqair oven.

I

4.2 Reagents.
4.2.1 Dist21cd water.
4..22 PClsch[Oric OCi((,rcQgell tg),n[[c, ~Oj)e),-

cont.
4.2.3 pots.gait(,j~ iodide, 10 percent 80h/tiOll.

4.2.4 SodiwnL thiostdfatc, O.lA’ aolutio]i:
8tan&rdi2cd.

4.2.5 ,’j’tarch, indicc.lor, 9 percent solution.

4.2.6 Ooncontrotea! 81/lfuric acid, 8peoifio

jv-auityl.S3.
4.2.7 Concen.tj.ated n.itricnoi(l, specijfcgm!:-

itv 1A?.

‘4.2.S P]Lo8phoric oci[i, LOpo><cc>Lt80~11ti01?.

5. PROCEDURE

5.1 Preparation of test specimen. I\p-
proxinmtely 36 grnms of mnterinl from the
sample unit for testing sh:dl be cut into 1/,0 inch
pieces. AI0.0&0.5 gram port.iou fromt,hetest

specilllen~llnll betrlllsfcrred tonttmcl weigh-
ing cont,mner and the specimen dried in mcir-
culntingairowm toncOnstnnt weight nt105°*
5°C. The weight of the tared weighing cOn-

tniner slmll be snbtmcted from tho constant
weight \nlue obtained from the contniner and
specimen nnd the dilfercncc recorded as ‘W?’ :

5.1.1 Weighing.n ,lllmeigl)il)~sl)nllbcde.
termined to the nmrest 0.001 gmm.

5.2 The dish with specinmn slmll be placed <
in t cold nlulflcfurnncc, the tempcmt,umof the
f~lr,l*ce g,,i,cl,lnlly laise{l OOOOtOIOOOOC.(1650”
to 1S*2” F. ), mnintnimxl nt this tempcrnt)uro un-
til the dish nnd ccmtents have reached n cOn-
stnnt weight (*0.001 grnms). If itisdilf icult
to ohl.niu n consttnt weight, the residue shrill
holenched with hot {list,illecl\{,ntcrancl filtered
through m whless filt,cr pnper. The filter
paper slmll then he pl:iced in the dish and
mhed. The filtrate slmll k mlded to the dish
nnd evnpomtcd, the dish plnccd in the furnnce
:Ind he.nt.erl to x constxnt weight. The dish
slmll then he cooled i]lnclesi ccntortomolllteln-
pernture. (WARNING: TIm specimen mnst
l,e}mrned until free frojt, a]]cnrbO,,acco,, s,l>n.
(erinls to prevent explosion on thcncldition of
perchloric ncid). To tlm dish containing the
osh, oddl!i milliliter of sllll>llllric nci(l, specific
grwvity 1.S.3; 4 milliliters of nitric ncid, specific
gmvity 1.43; nnd 10 milliliters of 70 pement
perchloric zcid. Cover the dish with a wntch
glws nnd heat the contents 10 whitcfmnes (np-
proxiinatdy l!IO”C. (374”F.)) and continue
lwnt,inguntil bllecolltcllts t<llnlto n{leepo range
color. During the hrmting, nny p:~rticles od-
hcring to the dish that am not washed down
hy condensed mid, shrill be washed down by
mfditionnl 4/10 nitric/pcrchloric mid mixture.
The solution slmll be cooled to room temper-
ature nnd trnmfermd to n 500-ml. Erlenmeyer
flnsk, If ngrcen color persists nfter5 minutes
of whito fumes, the solut,ion should be dis-
cmdcd nnd tl>eclcterlllinntions tnrtedover. The
snme porce] ain ev>lpornting dish should not be
used mom Ihiln .5 times or less if porcelnin
shows evidenceof heiugaLt:mked. Coution:do
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not evaporate to d7ww8, if the rmction becomes
too vigorous, remove bent until rcn@ion sub-

sides nnd then continue lumting.
5.4 Distilled wntershnll beaddedtomukeo

volume of nbcmt llN milliliters nnd the solution
boiled npproxiumtdy 30 minutes nntil all chlo-
rine is removed, ns indicrded by n negotivo test
wbsn popermoistened w.ithpotcssiur niodide is
hekliuthevmpors. Donotlettlle~olLlrllegobe-
low75 milliliters, Thesolutio nshmll becooled
to 15°&50C. (590& 90F.) nndmde,up to 100
milliliters with distilled wntcr mtroom Wnpcrm-
turn. Add30nlilliliter s0f40percen tpl10spl10-
ric acid nnd 10 milliliter of ~ 10 percent solw

tion of potzssium iodide slmll be mixed with the
solution and the solution alluwed to stnnd in the
dark with the flnsk stopped for ibout two mim

I utss. T1lesOllltiOn sllallb klInediatdy titrnted

●
with a O.IN sodium tbiosulfatc solution using
stxlrch indicator nenrthe end of tbetitmtion.

6. CALCULATION OF RESULTS

6.1 TImpercent chromic oxide intbespcci-
mensbrdl becmlculttcd ns follows:

Chromicoxide (C.30.), percent= “x N xwo’o=~ x lca

T\’llere:

A isthe number of m!ll!litcrs of smmlnrdized thic-
mlfntc rwulrcd to tltrntc ttw slx~lmen.

.Ni. the ,wrt,,nlitr of the thlosulfntc solution.
w isdrywelghtof specimeninsrnms. ●

7. REPORT

7.1 Tim chromic oxide of the s.mnple unit
slmll be the nvemge of the results obtnined fmm
the specimens tested nnd slmll be reported to the ●
nenrest O.01 percent.
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DETERMINATION OF TURBIDITY (TURBIDIMETER METHOD)

1. SCOPE

1.1 ‘his method is intended for de(ermininrg
the turbidity, m a memore of cleanness, of
f.dhcr filling mnterids by mcnns of it tur+i-
dimcter.

2. TEST SPECIMEN

2.1 ‘llm specimen slmll cousist of 10.O*O.1
grams of mnterird.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the ma( e-
rial specilicntion, two specimens shall bc tested
from c~ch sample unit.

4. APPARATUS

4.1 Tumbler jar. ‘he tumbler jar md up-
pmutus shall be m specified in methocl 5500 of
l“erlero.1 SpecificntiOn CCC1’–191 except that,
tbe jflr slmll he d] ghws or staiolcss s~eel.

4.2 Jackson turbidimeter,
4.2.1 G2ans tube. The graduated glass tube,

calibrated in centimeters from the bottom of t.lm
inside of the tube is partially euclosed in a metal
sopport. ‘1’ho tuba shall conform to the require-
ments for NTesslertubes; i.e., it shall be of LhC
,,tall~~for,”, ,,~nde of rwistnnt gb~ss and selwted

from oniformly drown tubing. ‘PIIe gluss sbnll
be detlr nnd colorless. Tbe tube shun have t
bottom that is plane-pmaliel. When the tube is
illled with liquid and viewed from the top, using
o, light source beneath the tobe, ikre shn]l be
no dmk spots nor nny hms-lilic dktorticm of Lhc
transmitted light, Tlm rehttionship between
Jackson candle turbidity and centimeter is
shown in the following tnMe:

L%dtmtion of tho cirtilo turbidinrcter.

L@t pth
,kgy,zo

bottom of
&lc.m,ubd

cm.
2.3
2.G
2.9
~,~

3.5

3.s
4.1
4.5
.4.9
5.5

5.6
5. s
5.9
6.1
6.3

6.4
0.6
0.s
7.0
7.3

7.5
~,s

n. I
S.4
S.7

0.1
9.5
0.0

10.3
10. s

1,000
!700
Soo
700
650

IiOo
550
.500
450
400

300
330
370
300
350

340
330
3“0
310
300

200
2s0
~~rJ

200
2.50

240
230
tj~o

210
200

L@, @h
&sl:,:o

bottom.1
WM tub.)

cnt.
11.4
12.0
12.7
13,.5
14.4

15.4
16.6
1s.0
19. (i
21 ..5

.2? ~

23, s
25,1
20. s
2s.1

29. s
31. s
3.1, 1
36.7
3!). s

43,5
4s. 1
54.0
01. s
72.9

Turrl;lty

100
1so
170
ltio
150

140
1,30
120
Ilo
100

95
90
85
so
75

70
65
00
55
50

45
40
35
30
.).5
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4.2.2 Cflnif7c. A cnn(llc. wit]! n nmxi]l)llnl
lcngbkof 6 inches, mndcof heeswx nmlsper-
nmceti: which burns nt :L ralc of 114 to 125
grnins pcr hour.

4.2.3 Support. A supportwhich zlignstllc
cmldle nnd tbe gktss tube in n wxt,icnl position
so that the center line of theiubc p3s5es tl~rougl~
tbccenterlincof thec:tnd]e. Tkcc:lndlesup

port shall consist of a spring loaded cylinder
desigmcd to keep the t:op of the can{llc prassed
ngninst the top of the support ns the cnndle
bums awny. ‘Jle top of Lhe support for Lbc
cnndleshn11be3 illcllcs l>elo~\,Llle Lnottol>lof the
tube.

4.5 Analytical balance.
4.6 Beaker, 2,000 milliliters.
1.7 Sieve, 74 micron (Standard No. 200)

conforming to Federal Specification RR+-
366, Sieve% Standard for Testing Purposes.

4.8 Scissors, razor blade, or knife.
4.9 Distilled water.

5. PROCEDURE

5.1 P]nce 10.O*O.1 grtuns of fedmr tilling
nwtcrinl (based on dry meight) cut into ]/10-
inch pieces in a tumf)lc jnr with onc liter of
distilled watcrnnd tumble at room temperntl,rc
for60t065111illlltes. Tlleres~lltillg stlslJcllsiojl
slmll be filtered thrcmghn sieve intoa 2,000 .nll.
beaker. The stock mill be cnpt,urecl by the
screen sieve nncl Lbe wnsh liquor will P:MS
through into the beuker.

5.2 T],c l,l>plifi,hle procllrcment document.
slmll slntc llle tilrbi(lity vnluc, i.e., the centi-

meter Iwight required, “I?mcd on tlliswlucthe

:Lppropri:ltc mnount of Illt:rale prqmred in 5.1
slmll Im trnmfcrred to the cnlibrntecl Nessler
(,uIw:I]l(l Ihct.ube Iilletl tothccxnctlew4 (cm.)
requirwl.

5.2.1 Care sbmll be tnkcn to keep tl)c cnli-
hmtcd tulle (lry cm the outside nnd to al-oid

scmlching of t:hcglnss. To insure mli form R-
suits, the Il:tmc must he kept os ninr constnnt
sim m possihlc, This will require frequent

trimming of (1w clmrrcd povLion of tlw wick
tmd frequent ohscrrat ion to insure tht tbe

cnmllc is nt (he top of its support. All dmfts
musk be elimiun ted dliring Lhe measurements

to prevent the Ii:lme from flickering, The
cnndle shrill ]1oLbe kept burning for more thrm
9 minllles at, n Lime, Erich time t,hecanclle is
relit, tfm clmrred portion of the wick slmll be
cllt, of~. If difficlllty is noted in obsemiug the

c:mttle Oxmc, Lhc ohscrvnt ion slmll be mnde ill
slllj(ltmd liglltj.

6. REPORT

6.1 Tllet{lrYlclil,y oftl]es:lll)l)le ltltitsll~lll}c
determined hy the test of duplicnte nliquots (of
thespecimcn filtmtennd the result of each nli-
quot reported m “pass”’ or “f:lil. ” Failure of
one aliquot shall be crime for rejection.

●

●
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DETERMINATION OF ODOR OF

1. SCOPE

,1.1 ‘This method is intended for determining
the odor of feather tilling mlterills upon ex-
posure to water.

2. TEST SPECIMEN

2.1 The specimen slmll consist of 10.0& 0,5
~Wnn: of tllliug mntcrinl prepnred ns specified
in section 5,1,

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the umte-
rinl specification, two specimens shall be t.esi.ed
from each wmple unit.

4, APPARATUS

4.1 Standard one-quart jar fitted with
screw-on or clamp-type cover.

4.2 Analytical balance.
4.3 Circulating air.ovem

4.4 Distilled \vater.

5. PROCEDURE

5.1 Preparation of specimen. Approxi-

mntely N grums of nmtcrinl ccms(ituting ~

METHOD 11
December 10, 1961

FEATHER FILLING MATERIALS

mmplc u])it for ~esting slmll be exposed in tlm
uupflcked 5(nte in n cent miner, composed of a
sol id bot( om with screened sides tnd top until
it is in slnndmrd condition. The nmleri:,l sb:, ]l
1]0mixed wit,], w rod OYWthe exposure period to
insu m complet c rclaxatio,, aud conditioning, A
portion, 10.O& 0,5 gfi] ms, composed of 1est speci-
mm, slmll be transferred to x standard 0m2-

qunrt jnr with screw-ml Cl:)myt<?pe corer cnp
containing 100 milliliters of dist,lllcd water It

rOOm tem pc m (,Dre,

5.2 Tbe jnr shall then be ngitlted until the
nmteritl is t,borougb]y wet oIIt,. The jar shell
t:hcn be placed in n circllt>,ting air-oven at 100°
to 10.5”F. for a period OFW hours, At tbe end
of tbis time the jn r sbnll be removed, opened,
ond e.xnmined.

5.3 Evaluation.
5.3.1 Tbe presence of tbo odor of puhwfnc-

tion shmll be considered m e,, idence of f},il,,rc
of the specimen.

6. REPORT

6.1 The odorof tllesolnl>lel lllitsh~llborc-
ported as ‘:pnss’: or ‘ifnil.:)

FED. STD. No. 14Sa
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DETERMINATION

1. SCOPE

METHOD 12
December 10, 1964

OF OXYGEN NUMBER CALORIMETER METHCD

1.1 Tkis method is intended for determining
tlm oxygen nnmber of fil [ing matcritls, In the
interest of standm-dkation of testing require-
ments, it, is recommended that this method nob
be used in procurement docnsnmta.

2. TEST SPE CfMEN

2.1 The specimen shall consist of 10.OAO.1
gmms of mntminl prepared M specified in 5,1,

3. NUMBER OF DETERMINATIONS

3.1 Urde5s otherwias specified in the nmte-
rird specification, two specimens sIw1l be tested
from each snmple nnit.

4. APPARATUS AND REAGENTS AND
METHODS CITED

4.1 Apparatus.
4.1.1 Tumble jar. The t,umblo j:,r shall be

m specified in method 55oO of Federal Specifim-
t,ion CCC-T-191 except that the speed of the jar
shall be ndjusted to SS* 3 revolutions per min-
nte. An equi!,nlent tgitntiig device may be
used, l-ret cnre should be exercised in its selection
m the ngitation of the muterizl influences tlm
results of the test.

4.1.2 ~go micron (,Standard No. ho) ,sicw.

4.1.3 Amdytic(d balance.
4.1.4 ti?ficro-bw’#io8 (2?).

4.1.5 C070rimetoi-. PhOtOvOlt Calorimeter
ModcI 401-T with filter #530 or eqnivdent.

4.1.6 Recorder. Vnrinn Model GllA Strip
Chtirt Recorder set to 25 mr span with chart
speed of 2 inches per minute nnd cbnrt paper
type 5A or eqnivllent.

4.1.7 ,qtopwcLoh or witablc equiva?cnt.

4.1.S Bcalxr. 2,000 ml.
4.1.9 &m11ioto8. 1,000 ml., 100 ml.
4.2 Reagents.
4.2.1 ~iati{fcdUlOtCT.
4.2.2 ILV m!if !,rik acid,
4.2.3 0.1A7 potoa.qium pemnangmwte.

5. PROCEDURE

,5.1 Preparation of specimen. Approxi-
mntel.y W grnms of the mnierinl shall be cx-

posed intheunp~cked state in mcontninerwitb
o solid bottom mxl screened sides tnd top until
in stnndrmd condition. The test specimen con-
sisting of 10.OkO.l grnms shall be taken from
the conditioned material.

5.2 Tlm specimenshnll Implncedin a tum-
bb jar v<it;h one ]itcr of distilkd Wnler mld
Lumblcd at room tcmperntum for 15 minutes
‘he resulting suspension shall be filtered
through m420micrcm (Standard ATo.40) sieve
int0a2,000-ml. benkcr. ThestOckwillbc cap-
tumd by the scrccw sieve nnd the wnsh Iiqnor
xviU pms through into the bexker. Do not
sqneeze excess wnler from stock into be:, ker,

5.3 Remoren XX-III]. t]iquot of the filtrnte

from the2,000-ml.bmker nndput into ncolo-
rimeter cell. Add 2 ml. of 6JV snfuric acid.
(Note: Sfcolori,)>cter nndrecorclcr,,se<l:, veof
the type tlmt. requires m wnml up period, the
;Ipp:Irn.tIIs shrill be stuted nnd nllowed to op-
cmt.e for n period of 5 minutes before rise.)
‘Turn on stirrer on calorimeter znd switch re-
corder chnrt switch from siancl.by to]ow.

5.4 Adjust colorimcter by tlm and amrss
mdjusting controls until tlm meter reading on
the colori meter is !)0 ou the perceut trmsmission
scale. Indicator pencm therecorde rmustagree
with percent transmission meter reading. If
t,mnsmission rending md recording line remding
nre not thesmne, ndjust recorder until recorder
is in balnnce with transmission wading on color-
imel.er.

5.5 If wnsh liquor being tssted is too tnrbid
to ndjnst calorimeter to 90 pe~~ent trnnsmissicm,
choOSo n lover percent t,nnsmn% ion to which the
colorimetsr will ndjust. Agoin, calorimeter znd
recorder mmt ngrec.

5.6 Wb’en recordes. and colorimet.er are in
adjustment, by means of n S-d. burebte divided
into 0.02-ml. divisions, add 3 drops of O.lN po.
tnssi!lm pernlnngnnnte per minute (utiliziug m
stopwntch) until the recorder chnrt paper shows
:1 devittion of not less thnn !2 lines ( nnmbe.rs)
below tJm original setting, i.e., if origimd set.

ting wns 90, a reading of not more tlmn SS must

be recording tt the end of fi ~ill[lte intcl~ll Ile.
fore test is stopped. The number of mini] iters

mm. STD. NO. 14k
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of potassium pcrnmngmmte used to indim te n
devi:ltion of not more Ihiln two lines or nunlbers
witkiu the specilicd setting s]mll be muli.ipl id

by n constmt (40) to dehmine the oxygen
number of the fettker nmtcri;tl. The result. illg
product slmll lx considmed “the initial oxygen
number of the funthcr mnteriul” Imd in e,Llcul:b
tion of results is indh~ed M “A.:’ ‘he milli-
liters of O.lN potassium perumngannte used is
equnl to origiml reading of 5-III]. burette com
taining the O.lN potassium permwqymte mi-
IIUSthe iimd reading.

5.7 Blank determination distilled water.
A blank determination slmll be mude on the dis-
tilled water. ‘Ilis shall be detcrmimxl :1sslmci-
ficd in 5.6, excluding lhe fenther motcriu I and
ngltilting pcf’iod. The mlue determined slmll
be considered We Mnnk determiu:ll ion of tke

●
distilled w:ltcr” and in mlcul:ltion of reslllis is
indic:l ted m “B. ”

G. CALCULATION OF RESULTS

6.1 ‘1’hc true oxygcll number of ihc fonlker
mnterinl slmll Ixctilcul:it.etl fr<,m tlm following
fomllll:t :

True OXXG.LIUU,UI,C.of fmLkcr n,nterial=.~-11
Ivkwc: A=lnitinl oxyge,, number of the fcnlber

material
Il=13k,uk dctermkml.ion of the distilled

water ●
7. REPORT

7.1 ,’lle true oxygen number of tlle snmple

unit Sllilll Lm tile average of tile t.1’ue v:lllles o11-

taiwd km tlw spcciumns tested and shall be ●
reported to i.lm mxrcst \vlIOlc IIUI]IIW.

FED. STD. NO. 148a ●
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FIGUREl.—Wnterfowl Feather,

A to C-Quill
A to B—Q,uill Point
B to C-Quill Slmft
E—Barbs
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I%u,t. 16.—Chickc,l Fm(her.
:i—hclder-li Ice SLruct.ure
r3—Aftcl’shnft
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FIGURE21.—Crushed I.nndfow] Feathers.
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FIGURE W.-Resicl,ml 31~ttcr, Ilmmgerl Fentlmrs, Fenther l?iber (Imdfowl)
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