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FEDERAL STANDARD

 CLASSIFICATION, IDENTIFICATION, AND
TESTING OF
FEATHER FILLING MATERIAL
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Servicea Act of 1149, as amended, and its applicafion fo tha purchase of commoditics referred
{0 herein is mandalory on all Pederal agencies.

SECTION 1
SCOPE AND CONTENTS

1. SCOPE Section

1. Scope and Contents.

. Classification and Definitions.

Index of Test Methods.

. Sampling and Number of Specimens.
. Atmospheric Conditions for Testing.
General Notes.

. Temperature Conversion Tuabies.

. Test Methods.

4anibhooiie,
- LRULIULILY.

1.1 Thisstandard defines, illustrates, and de-
termines by standard procedure, the attributes
of feather filling materials.

2, CONTENTS

2.1 The contents of this standard are as fol-
lows:
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SECTION 2
CLASSIFICATION AND DEFINITIONS

2. CLASSIFICATION; FEATHER FILL-
ING MATERIALS

2.1 Waterfowl feather filling materials.

211 Waterfowl feathers.

2.1.1.1 Waterfowl down.

212 Landfowl feather filling malerials.

21.21 FLandfowl feathers.

2.2 Definitions and illustrations of atiri-
hutes of waterfowl feather filling materials,

2.21 Waterfowl feathers. The plumage or
outgrowth forming the contour and external
covering of a goose or dnck, or any mixture
thereof, consisting of quills and barbs; and
which has -not been processed in any manner
other than by washing, dusting, and sterilizing
(see figs.1,6,7,10,13, 14, 15).

221} @uill. The major stem of a feather
consisting of the quill shaft and the quill point
(see fig. 1).

2.21.1.1 Quill shafi. The portion of the
quill from which the barbs emanate (see fig. 1).

2.21.1.2 Quill poiné. The basal portion of
the quill immediately proximal te the barb
structure (see figs. 1, 11).

2,21.2 Barb. A primary branch emanating
from the quill shaft of feathers, plus its bar-
bules, being coarse in structure and appearance
when compared with down barbs (see figs. 2,
3,11).

221.21 Vane. Smooth, relatively solid col-
lection of barbs emunating from the quill shaft
{see D, fig. 1).

22122 Barbuls. A branch of the barb
plus its nodes and/or prong (see figs. 3, 4, 11).

22.1.221 ANede. A protuberance or swell-
ing appearing on barbules (see figs. 4, 5).

2.2.1.2.22 Prong. Short spiny outgrowths
emanating from barbules (see fig. 5).

221223 Internode. The portion of the
barbule between the distal end of one node and
the basal end of another (see figrs. 4,5).

222 Small waterfowl feathere. Whole
waterfowl feathers, other than quill feathers,
crushed or damaged feathers, which are less

than two and one-half inches in length (seo
fig. ).

223 Quill feathers. Wing and tail feath-
ers commonly known and referted to as quills
(see fig. 7).

224 Nestling feathers (pin feathers). A
feather not fully developed, having no dis-
tinguishable quill, but with relatively short
coarse barbs emanating from a sheath (see figs.
8,10).

2.24.1 Sheath. A covering at the basal end
of nestling feathers which holds together the
feather-like structure emanating from it (see
figs. 8, 10).

225 Damaged feathers. Waterfowl feath-
ers which are materially broken, damaged by
insects or otherwise injured (see fig 9).

226 [Plumule. Downy waterfowl plumage
with underdeveloped soft and flaceid quill; wich
barbs indistinguishable from those of down
(see fig, 10).

22,7 Feather fiber. The barb of feathers
which have been completely separated from the
quill shaft and any aftershaft, and which are
not joined or attached to ench other (see fig. 12).

228 Down. The plumage or outgrowth
forming the undercoating of waterfowl, con-
sisting of the light flufly filuments (barbs)
growing from one quill point, but without any
quill shaft (see figs. 10, 11).

2.28.1 Downbarbs. Soft filamentous strue-
ture emanating from the quill point of the down
(see figs. 2, 11).

228.2 Down fiber. The detached barhs
from down und plumules or detached barbs from
the basal end of feather quill shafts which are
indistinguishable from the barbs of down
plumes (see fig, 12).

22,9 Non-waterfowl feathers. The feathers
of any kind of fowl other than goose or duck.

2.210 Non-waterfowl feather fiber. The
barbs of feathers other than goose or duck
which have been completely separated from the
quill shaft and any aftershaft, and which are
not joined or attached to each other.
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221 Residual matter. Residual matter is
defined as quill pith, feather fragments, trash,
and foreign matter (see fig. 12).

2.212 Secondhand feather filling material.
Material which has previously been used in any
product or used for any purpose.

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

231 Landfowl feathers. The plumage or
outgrowth forming the contour and external
covering of any breed of domesticated chicken
consisting of quill and barbs which have not
been processed in any manner other than by
washing, dusting, and sterilizing (see figs. 16,
17, 18, 19, 20, 23, 24).

2311 Quill. The major stem of a feather
consisting of the quill shaft and quill point (see
figs. 1, 16, 17).

2.3.1.1.1  ¢uill shaft. The portion of the
quill from which the barbs emanate (see figs. 1,
16, 17).

2.3.11.2 Quill poind, The basal portion of
the quill immediately proximal to the barb
structure (see figs. 1, 17}.

2.31.2 Barb. A primary branch emanating
from the quill shaft, plus its barbules, being
relutively cosrse in structure and appeurance.
In landfowl feathers the barbs as they imme-
dintely emanate from the quill shaft often ex-
hibit a Iadder-like effect. This Iladder-like
structure is more common to flufl barb type
land fowl feathers (see figs. 2, 16, 17).

23.1.2.1 Vane. Smooth relatively solid col.
lection of barbs emanating from the quill shaft
and located principally on the distal end of the
quill shafi (see fig. 17).
2.3.1.2.2  Fluf barbs. Relatively soft, (luffy
I

collection of barbs emanating from the basal end
of the quill sha ft (ses fig, 16).

2.3.1.2.3 PBarbule. A Dbranch of the barb
plns its nodes and/or prongs (see fig. 4).

231.231 Node. A protuberunce or swell-
ing appearing on barbules (sce fig. 4).

23.1.23.2 Prong. Short spiny oulgrowths
emanating from barbules.

2.3.1.2.3.3 [Internode. The portion of the
barbule between the distal end of one node and
the basal end of anether (sec fig. 4).
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2.3.2 Swmalllandfowl jeathers. Whole land-
fowl feathers other than quill feathers, crushed
or damaged feathers which are less than € inches
in length (see fig. 19).

2.3.3 Quill feathers. Wing und tail feathers
commonly known and referred to as quills (see
figr. 20).

23.4 Nestling feather (pin jeather). A
feather not fully developed, having no distin-
guishable quill, but with short coarse barbs
emanating from a sheath (see figs. 8, 18).

2.34.1  Sheath. A covering at the basal end
of nestling feathers which hold together the
feather-like structure emamating from it (see
figs. §,18).

2.35 Aftershafi. A small feather growing
from the base of the quill shaft typical of land-.
fowl feathers {ses fig. 16).

236 Damaged feathers. Landfowl feath-
erg other than siripped or crushed, which are
materially broken, damaged by insects, or other-
wise injured (see fig. 22).

23.7 Stripped feathers. The barbs of
feathers stripped from the quill shaft but, not
separated into feather fiber.

238 Feather fiber. The barbs of Teathers
which have been completely separated from the
quill shaft and any aftershaft and which are not
joined or attached to each other (see fig. 22).

2.3.9 Crushed feathers. Tandfowl featliers
which have been processed by a crushing, chop-
ping or curling machine which has changed the
original form of the feathers withonut removing
the quill (see fig. 21).

2.310 Residval matter. Residual matter is
defined as quill pith, feather fragments, trash,
and foreign matter (see fig. 23).

2311 Turkey feathers. Teathers from any
breed of domesticated Lurkey (cee fig. 23).

2.312 Secondhand filling waterial. Mate-
rinl which has previously been used in any prod-
uct or used for any nurpose.

2.4 Definitions of attributes applicable to

~ both classifications of feather filling mate-

rials.

2.1 Percentage composition. The percent-
age composition of any mixture of feather fill-
ing materials, as specified in materinl specifica-
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tions, is the percentnge of conditioned weight of
the segregated component in relation to the total

conchtmned weight of the test specimen.
2.4 9 F:n:nﬂ power,

& Lbids

DOILE? T‘:llmﬂ' power Is
measure of the capaciiy of a unit weight of
feather filling material to fill a given volume at
a low pressure and is related to the space filling
capacity, flnflability, resiliency, and ability of
tha material to maintain a larea volume under

the material to maintain a lar o) de
low pressure.

24.3 Oazygennumber. 'The oxygen number
of feather filling materials is o measure of the

degree of cleanliness as determined by the
amannt of axidizabla water solnble and fine sus-

ARIIIULLALLY UL US I &iaarsts PR i) R LY iy 2AIE

pended matier which is present in a water ex-
tract of the materials,

244 Eztractadle maiter. The extractable
matter content of feather filling materials serves
ag an indiention of the amount of natural finish
and free foreign extraciable matter present. It
also serves Lo indicate the presence of additive
finishes such as wax or oil.

24,5 Brittleness. The briitleness of feather
filling materinls serves as an indicator of the
resﬂlency of the materials and their susceptabil-
ity to fracture or break during use.

2.4.6 Turbidity. The turbidity of feather
filling materials serves as a measure of the de-
gree of cleanliness as determined by the amount
of fine suspended organtc and inorganic mate-
rial not removed during cleaning operations.

25 Definitions applicable to sampling and
{esting.

251 General. For the purpose of this
standard nnd nll material specifications referred
hereto, the following definitions shall apply:

25.1.1 Specimen. The fraction or the whole
of a sample unit, or o representative sample of
material evolved from the identical process as
the product.

2.5.1.2 Test. The act of evaluating a given
property or characteristic of a single sample
unit, by taking one or more measurements
accordmn to prescribed procedure.

2513 Test resull. The vesuli of one or
more test determinations on a sample unit in
accordance with prescribed testing procedures.

2.5.1.4 Sampleunit (for test purposes). The

tatal mmnhhr of material necessary to obtain

total quantity of material necessary o obiain
one test result for each of the propertles and
charncteristics specified in the material specifi-
cation. In feather filling materinls this will
usually be specified in grams of materials, ran-
Each

domly selected from ihn snmnle unit,

R e Ll Sinlpho kLl

111(11\'1(11111.1 test. will consist of a new portion
of the sample unit.
2.5.1.5 Reproducibility of test methods.
25.1.5.1 Inherent reproducibility. Thecon-

1 ctanry nf ind a
sistency of repeated evaluation of a property

of homogeneous material obtained under con-
trolled conditions by a single operator-equip-
ment combination, expressed as the dispersion
of the individual test results about their avernge.
This inherent reproducibility is o standard for

15 inherent reproducibility is o siandard fo
the performance of a single operator-equipment
combination.

25152 Owver-all reproducibility. The con-
sistency of evaluations of a property of uniform
material obtained under controlled conditions
by different operator-equipment combinations,
expressed as the dispersion of the various test
results about the over-all average. Thisover-all
reproducibility, which includes the inherent re-
producibility, is o measure of the dependability
of the test methed.

25.1.6 Acoeptable quality level (AQL).
The largest allowable percentage of sample unit
in any lot whose test results fall outside the

specification limits,
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SECTION 3
INDEX OF TEST METHODS
Hethod Sethod

i—Filling Power

2—Determination of Composition of Feather
Filling Materials

A—Determination of Britflenoss of T

4—Determination of Oxygen Number (Titra-
tion Method)  °

S5—Determination of Solvent Soluble Matter

6—Determination of DDT (Dichloro-Di-

nhanv]_Trichlaraathanat Cantant
paeny:-iricioroeunane) Loniens

T—Determination of Moisture Content of
Feather Filling Materials

§—Determination of Acidity
Feather Filling Materials
9—Determination of Total Chromic Oxide
Content, of Feather Filling Muterials
10—Determination of Turbidity (Turbidime-
ter Method)
11—Determination for Odor of Feather Fill-
ing Mauterial

12—Determination of Oxygen Number (Col-
orimetric Metho)

(pH} of



Downloaded from http://www.everyspec.com

FED. STD. NO. 148a
Section 4
December 10, 1964

SECTION 4 :
SAMPLING AND NUMBER OF SPECIMENS

4, Sampling and number of specimens.

4,1 Sampling. The materials to be iested
shall be sampled as required in the material
specification under which it is purchased.

4.2 Number of specimens. The number of

specimens to be tested for each property and
each sample unit shall be as stated under “Re-
port” in the description of the prescribed meth-
od of test for the particular property unless
otherwise specified in the material specification.



Downloaded from http://www.everyspec.com

FED. STD. NO. 148a
Section 5
- December 10, 1964

SECTION 5
ATMOSPHERIC CONDITIONS FOR TESTING

5. ATMOSPHERIC CONDITIONS FOR
TESTING

5.1 Humidity and temperature conditions
for testing. Unless otherwise specified in the
applicable test method, material specification,
or procurement document, physical tests of
feather filling materials shall be performed un-
der Standard Atmospheric Conditions and per-
formed on specimens in Moisture Equilibrium
under Standard Atmospheric Conditions.

511 Standard atmespheric conditions.

n
o

102-676—64

Standard atmospheric conditions for feather
filling materials testing are 65 percent +=2 per-
cent relative bumidity at n temperature of 70°
+9° T, (21.1°:1.1°C.).

512 Moisture equilibrium. Moisture equi-
librium is considered to have been reached
when, after free exposure of the material to air
in motion contirolled at Standard Atmospheric
Conditions as defined above, the change in
weight in successive weighings made at inter-
vals of 1 hour is no greater than 0.25 percent.
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SECTION 6
GENERAL NOTES

6. GENERAL NOTES

6.1 Content of methods.

6.1.1 Principal subidivisions. The methods
are organized under the headings: Scope, Test
Specimen, Number of Determinations, Appa-
rutus, Precedure, Report.

6.1.2 Scope. The properiy to be measured
or evaluaied, the material to which the method
is applicable, and Hinitations of the method
are stated under “Scope.”

6.1.3  Test specimen. The test specimen, 1is
dimensions, the way in which it is to be taken,
and its method of preparations is described.

6.1.1 ANumber of determinations. The num-
ber of iest specimens required to obtain the re-
sults for o property and for n sample unit will
be found under “Nwmber of Determinations”
(See 2.5.1.4 of section 2).

6.1.5 Appuraius and reegents. The ap-
paratus, rengents, and other materials required
to carry out the test ave enumerated.

6.1.6 Procedure. Detniled directions for
carrying out the test and for calenlaiing the
result Tor a specimen are given.

6.1.7 [teport. The precision and manner of
expression of the test results is given.

6.2 Numerical requirements in methods.

6.2.1 Formsg used. Numerical requirements
ave given in any of three forms llustrated by the
following examples: “approximately 2 grams,”
“2 grams,” and “2.0002:0.002 grans.”

6.2.1.1 “Approwimately £ grams® This
form of expression implies that the weight
(length) is noi critical and may vary within
reason.  The permissible voriation is usually
detected by obvious practical considerations and
the nearest readily obtained approximation to
the weight or dimensions may be considered
satisfactory.

6.2.1.2 “¢ grams.” This form of expression
implies that the weight (length) is to be as close
to 2 grams” as ean be measured readily on the
stated materinl with the nsual, ordinary engi-
neering tols,

6.2.1.3 “20000002 grams® This {orm of
expression implies that the weight (length) in
uestton must be between 1.998 and 2.002 grams.

6.3 Changes. When n Federal agency con-
siders that a Federnl standard does not. provide
for ity essential needs, written request for add-
ing to or otherwise changing the standard, sup-
ported by adequaie justification, shall be sent to
the Administruation. This justifieation shall ex-
plain wherein the standard does not provide for
essential needs. The request shall be sent in
duplicate to the General Services Administra-
tion, Federul Supply Service, Standardization
Diviston, Washington, D.C., 20407. The ad-
ministration will determine the appropriate
action to be taken and will niotify the ageiicy.

6.4 Conflict with referenced specifica-
tions. Where the requirements specified in this
standard conflict with any requirement in a
referenced specification, the requirements of the
stundard shall apply. Nature of conflict be-
tween the standard and the referenced specifica-
tion shall be submitted, in duplicate, to General
Services Administeation, Federal Supply Serv-
ice, Standardization Division, Wushington,
D.C., 20407,

Activities ouiside the Federal Government
may obtain copies of Federal Specifications,
Standards, and Handbooks as outlined under
General Information in the Index of Federal
Specifieations and Standards and at the prices
indicated in the Index. The Index, swhich in-
cludes cumulative monthly supplements as is-
sued, is for sale on a subscription basis by the
Superintendent of Documents, U.S. Govern-
ment Printing Ollice, Washington, D.C., 20402,

Single copies of this specification and other
product specifications requirzad by activities out-
side the Federal Government for bidding pur-
poses are available without charge at the Gen-
eral Services Administration Regional Oflices in
Bosion, New York, Washington, D.C., Atlanta,
Chiengo, Kansus City, Mo., Dallas, Denver, San
Francisco, Los Angeles, and Seattle, Wash.
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Federal Governmeni activities may obiain
copies of Federal Specilications, Standards, and
Handbooks and the Index of Federal Specifica-
tions and Standards from established distribu-
tion points in their agencies.

MILITARY CUSTODIANS:
Army—-GL
Navy—=S5A
Air Force—67
PREPARING ACTIVITY:
Army—GL
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TEMPERATURE CONVERSION TABLES

Centigrade to Fahrenhelt Scales

9. -
EC'+32 F,

*C. °F. °C. °F. °C. °F. °C. °F.
20| -4.0 21 69.53 61 141.8 101 213.8
-9 =22 22 71.6 G2 143.6 102 215.6
~18]| —0.4 23 73.4 63 145.4 103 217.4
17 1.4 24 75.2 64 1472 104 219.2
—16 3.2 25 77, 65 149, 105 221.
-15 5, 26 78.8 60 150.8 106 2228
- 14 6.5 27 80.6 67 152.6 107 224.6
-13 B.G6 28 82.4 68 1544 108 22,4
-i2 0.4 20 84.2 60 156G.2 109 228.2
-1l 12.2 30 86. 70 158, 10 230.
—10 14, 31 87.8 71 159.8 1 2318
-9 158 32 80.6 72 161.6 112 233.6
- 8 176 | 33 01.4 73 163.4 113 235.4
-7 10.4 34 03.2 74 165.2 114 237.2
- 6| 212 35 95. 75 167. 115 234,
-5 2 36 6.8 76 168.8 116 240.8
— 4 248 37 08.6 77 170.6 17 2426
— 3| 266 38 100.4 78 172.4 118 244.4
— 2! 284 3D 102.2 70 174.2 119 216.2
-1 30.2 40 104, 80 176, 120 248.
0 32, 41 105.8 81 177.8 121 2490.8
1 33.8 42 107.6 82 179.6 122 251.6
2 35.0 43 109.4 83 181.4 123 233.4
3 37.4 44 iii.2 84 i83.2 124 255.2
4 30.2 15 113. 85 185, 125 257,
5 41. 46 114.8 86 186.8 126 258.8
6 42.8 47 116.6 87 188.6 127 260.6
7 44.6 48 118.4 88 190.4 128 262.4
8 46.4 49 120.2 89 102,2 129 264.2
] 48.2 50 122, 90 104, 130 200.
10 50. 51 123.8 9 195.8 131 267.8
11 518 52 125.6 92 197.6 132 269.6
12 53.6 53 127.4 03 199._4 133 271.4
13 55.4 64 120.2 94 201.2 134 273.2
14 57.2 55 131. 95 203. 135 275.
15 59. 56 132.8 96 204.8 136 276.8
16 60.8 57 134.6 97 206.6 137 278.6
17 62.6 58 136.4 o8 208.4 138 280.4
18 64.4 59 138.2 99 219.2 139 282.2
19 60.2 60 140, 100 212, 140 284,
20 68,

°C. °F
141 2858
142 287.6
143 289.4
144 201.2
145 203,
146 | 2048
147 206.6
113 208.4
140 4002
150 302,
151 303.8
152 J05.6
153 307.4
154 309.2
155 311,
156 312.8
157 J14.6
158 | 316.4
15¢ | 318.2
160 | 320,
161 321.8
162 323.8 -
163 325.4
164 327.2
165 329,
166 | 330.8
167 132.6
168 334.4
169 336.2
170 338,
171 J39.8
172 341.8
173 3.4
174 345.2
175 347,
176 3488
177 350.6
178 3562.4
179 3564.2
180 356,
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TEMPERATURE CONVERSION TABLES (Concluded)

Fahrenheit to Ceatigrade Scales

L] — E.,'
(°F. 32))(9 C.

*F. *C. ‘v, .| r] .| R e r] -c
0 -17.78 | 51 | 1056 | 501 | 3833 | 158 | 66.11 | 2m | 03.89
1 —17.22 | s2 | 11 | 102 | 3880 | 152 | 6667 | 202 | o444
2 —16.67 [ 53 [ 11.67 | 103 | 30.44 | 153 | 67.22 | 203 | 05.

3 ~16.11 [ 54 | 1222 | 104 | 40. | 154 | 67.78 | 204 0550
4 ~1556 | 55 | 1278 | 105 | 4086 | 155 | 6833 | 205 | 96.11
5 ~15. 56 | 13.33 | 106 | 411 | 156 | 688D | 206 | 96.67
6 —1444 | 57 | 1380 | 107 | 4167 | 157 | 6944 | 207 | 0722
7 —1380 | 58 | 1444 | 108 [ 4222 | 158 [ 70. | 208 | 0778
8 ~1333 | 50 [ 15 | 109 | 4278 | 150 | 70.56 | 200 | 9R.sw
9 —1278 | 60 | 1556 | 110 [ 4333 | 160 | 7101 | 210 | 0889

10 ~1222 | ol [16an ] 111 [ 4380 | 101 | 7067 | 200 | 00.44

11 1167 | 62 [ 1667 | 112 | 4444 | 162 | 7222 | 212 | 100.

12 -1t | 63 [ 1722 | 113 [ 45, | 163 | 7278 | 213 | 100.58

13 ~10.56 | 64 | 17.78 | 114 | 4556 | 164 | 7333 | 214 | 101.11

14 ~10. 65 | 1833 | 115 | 4611 | 165 | 73.89 | 215 | 10167

15 -9.44 | o6 | 1880 | 116 | 46.67 | 166 | 74.44 | 216 [ 10222

16 ~-889 | 67 | 1044 | 117 [a722 | 167 | 75, | 217 | 10278

17 —B33 | 68 | 20. [ ii8 | 47.78 | i68 | 75.56 | 2I8 | 103.33

18 -778 | 69 | 2056 | 110 [ 4833 { 160 | 76.11 | 219 | 103.89

10 —-722 | 70 {2111 [ 120 | 4880 | 170 | 76.67 | 220 | 104.44

20 —6.67 { 71 | 2167 | 121 | 49.44 | 171 { 7722 | 221 | 105

2] —6.11 | 72 ) 2222 122 [ 50. | 172 | 77.78 | 222 | 10556

22 -556 | 73 [ 2278 | 123 | 50.56 | 173 | 78.33 | 223 | 106.11

23 —5. 74 | 2333 | 124 | 5011 | 174 | 78.89 | 224 | 10667

24 —d444 | 75 | 2389 | 125 | 5167 | 175 | 70.44 | 225 | 307222

25 ~389 | 76 | 2444 | 126 | 5222 | 178 | 80. | 226 | 107.78

26 -333 [ 77 | 25 | 127 | 5278 | 177 | 80.56 | 227 { 10833

27 -278 | 78 | 2556 | 128 | 53.33 | 178 [ 81.11 | 228 | 108.89.

23 —222 | 70 | 2611 | 120 | 5389 | 179 | 81.67 | 220 | 100.44

29 ~167 | 80 | 2667 [ 130 | 54.44 | 180 | 82:22 | 230 | 110,

30 -1 | 81 [ 2722 | 131 (85 | 18t | 8278 | 231 | 110.58

31 —056 | 82 | 2778 | 132 | 55.56 | 182 | 83.33 | 232 | 111.11

2| o 83 | 2833 | 133 | 5611 | 153 | 83.88 | 233 | 11167

33 | 036 84 | 28.80 | 134 | 56.67 | 184 | 8444 | 234 | 11222

34 [ Ll 85 | 29.44 | 135 ( 5722 | 185 [ 85. | 235 | 11278

35 | 167 86 | 30. | 136 | 57.78 | 186 | 85.56 | 236 | 11333

36 | 222 87 | 3056 | 137 | 58.33 | 187 | 86.11 [ 237 | 113.89

37 | 278 88 | 3111 | 138 | 58.89 | 188 | 86.67 | 238 | 114.44

38 | 333 89 | 31.67 | 139 | 50.44 | 189 { 87.22 230 | 115

39 | 389 po | 3222 | 140 | 60. | 190 | 8778 { 240 | 11556

40| 444 91 | 3278 | 141 | 60.56 | 191 | 8833 | 241 | nia.al

a1 | 5. 92 | 33.33 | 142 | GLIL | iu2 | 88.89 [ 242 | 116.67

42 | 556 93 | 33.80 | 143 [ 61.67 | 193 | 8044 | 243 | 117.22

a3 { 61 04 | 3444 | 144 | 6222 | 184 | o0. | 244 | 117778

44 | 667 95 | 35. | 145 | 6278 | 195 | 0056 | 245 | 118.33

45 | 7.22 96 | 3556 | 146 | 6333 | 106 | 91.11 | 246 | 118589

46 | 7.78 97 | 36.11 | 147 | 63.80 | 197 | 01.67 | 247 | 110.44

a7 | 8: g8 | 3667 | 148 | 6144 { 108 | 9222 | 248 | 120,

48 | 889 99 | 3722 | 149 | 65. | 100 | o278 | 249 | 12056

i} 044 100 | 37.78 | 150 | 66.56 | 200 | 93.33 | 250 | 121.11

10,
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FILLING POWER

1. SCOPE
4.1 This method is intended for determining

the space filling capacity of feathers, feather

fibers, feather products, down, and mixtures
thereof and is determined as the height of a
given weight of material under a predetermined
load.

2. TEST SPECIMEN

adNiaivamdaN

21 The specimen shall consisé of 22.68-:0.05
grams of materinl prepared as specified in 5.1.
3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise speciﬁed in the mate-
winl craeifiea Fian S ama EmTvAnITRAnO o ol bo bnmiand

1
LAkl DIJL\.JLLILAIUIUI.I., Llll [wiv)] Dl\]l:\.rllllbllb BILitl] UG LEoLey

from each sample unit.

4, APPARATUS. (See fig. 1 and fig. 2.)

41 Cylinder. The cylinder shall be a rigid
phenolic bonded paper or aluminum tube 12.75
inches ==0.01 inch inside diameter, and 20 to 21
inches in length. The inner wall shall have a
smooth finish. The cylinder shall be set in a
vertical position and shall be open at both ends
with means of supportmg the base end I'lgl(Hy

Ol o llUI‘lLUlll,lll bllllllbﬁ

Llllb IJ.O['ILO]][{LI suar-
face shall be capable of being leveled. It is con-
vanient, to have the cylinder detachable from the
base for facilitating specimen removal. A re-
movable perforatcd cover with air- blowing unit
attached thereto shall be piov‘meu for use in
retaining the specimen during air fluffing.

42 Piston. The pistoen shall be made of
rigid material and shall weigh 118.0220.5 grams
(Balsa wood with a stiff, smooth paper contact
surface or expanded I'lebﬂl has been found sat-
isfactory for this purpose). The piston shall
have n dinmeter of 12.55:=0.01 inch with the
adge beveled to 14 inch. The exact center of the
piston shall be well defined for measur ing pur-

nAoan
IJUDUD-

Anirinn fo ATOATY ok

J.‘L UoviLey .I.Ur }U »wol lll" I.I}IL IJIDLUII jll i,l
horizontal position shall be prowded. This may
be accomplished by suitably attaching strings or
by other manual or mechanicnl means, The pis-
ton shall be uniformly centered within the cyl-

indar cn thot 3t chall naf anntank tha Incida o
AIIUAGL OV LML IV I (LU0 LAWY UL u;.‘uuu il

face of the cylinder.

43 Measuring device. Tho device shail
consist of a smooth thread, with small plumbs
ns counter-weights, one of the plumbs serving

as the depth indientor. The thread shall run
over two pulleys so that one plumb will drop
directly on the center of the piston while the
other will run along a vertlcall) fixed centimeter
scale gradunted in units of 0.1 centimeter. The
centimeter scale shall be mounted so that the
zero position is uppermost and directly adja-
cent to the lowest point of the depth indicator
plinb when the other plumb is touching the
center of the piston at the bottom of the
eylinder.

44 Fluffing device. A flufling device (air
blower assembly, see fig. 2}, shall be ntilized for
thoroughly ﬂufﬁng or loosemng the specimen.
The blower shall be so designed that the arms
rotate at o speed of 1100:£100 revolutions per
minute at an air gage pressure of 502 pounds.

4.5 Analytical balance. An analytical hal-
ance capable of weighing acenrately to the near-
est (.01 gram.

4.6 Stop watch.

4.7 Conditioning container.

E DDACERNDIITRR
o L AVLEREF U IV

5.1 Preparation of specimen. Approxi-
mately 85 grams of material shall be Huifed in
the ﬁl]ing power apparatus for 2 minutes at
a0 pmmds air gage pressure The materinl
shall then be exposau under standard atmos-
pheric conditions in the unpacked state in a
screened container composed of a solid bottom
with screened sides and top for not less than 3
days nor more than 5 days. The material shall
be mixed with a rod once a day to insure com-
plete relaxation and conditioning.

5.2 Determination of zero reading. Slow-
Iy lower the piston until it rests on the bottom
of the empty cylinder. Lower the plumb until

kb 1snc i b gminfoos [y iy

16 LUllLalll:b tlllU L‘ll} aullage Uf L.hu lJlDLUll T}‘le
depth is read directly adjacent to the lowest
point of the indicator plumb on the centimeter
sciale to the nearest 0.1 centimeter. This shall
ba repeated until two consecutive identical read-
ings are oblained.
read to the nearest 0.1 centimeter and shall be
considered as “the zero depth (depth of empty
cylinder)” and in calculation of results is indi-

cated ns“A”Y

Mhic mancnramant oholl ha
A LD MICADUL GG Sildl UG
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53 Fluffing. The test specimen (see 2.1)
shall be placed in the eylinder and air blown
for approximately 10 seconds at 5022 pounds
air gnge pressure to thoroughly mix and fluff
the specinen.

54 Volume measuring. Immediately after
flufling, the piston shall ba slowly lowered onto
the material. When there is o definite slacken-
ing of the supporting strings, a stopwatch shall
be started. The plumb shall be lowered so that.
at the end of a 1-minnte interval, it just touches
the center of the top surface of the piston. The
depth shall be read dirvectly from the centimeter
scale to the nearest 0.1 centimerer and shall be
considered “volume depth” and in ealenlation
of results is indicated as “B.” Each specimen
shall be refluffed and measured thres times for
depth. In event the piston is supported at an
angle, the measurement shall be taken from the
same point asabove,

Vo orewes

ASToN GUIG),

B0 APPROE

oF
RIR FLUFFER

STHRINGS
s L)
CONTRINER \

6. CALCULATION OF RESULTS
Filling capacity = B — A

Where: A = zero depth (depth of
mpty cylinder)
B = volume depth
7. REPORT

7.1 The report shall be based on the volume
at the designated time pressure level. The dis-
tance between inside surface of the bottom of-
the cylinder and the bottom surface of the piston
shall be reported. This shall be obtained by
subiracting the zero reading obtained in 52
from the depth obtained in 5.4. A measurs of
the height of the material under the piston shall
be considered its filling power.

7.2 'The filling power of the sample unit
shall be the average of the results obtained
from the specimens tested and shall be reported
to the nearest 0.1 centimeter.

AR FEUFLER

L

Rl DIFFOSER

A3 HOTE
FROM AR SOURCE

FO AIR FLUFFER

DOC T arris o
FRadEMGLF

FRESSURE REDULING VALIE /25 e
= A0 " WITA STRMNER }ﬁ

£ AT ok CZ GABE 070 100 |

UNDERSIDE oF

\

VA INCH HOLES

AL TAVEMT

BASE 2 x 7RG VS THA B o)

A
1 {(pivs papoROx) % “k
— FINE AESH e r; ’
SCREEN COVERING -——T—- ki
BASE LEVELING

| ALASTIE NOZILE SUPPORT
. AND SAMEOLE RETRINEZ ;
T ey

Fioure 1.—Filling Power Apparatus.
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DETERMINATION OF COMPOSITION OF FEATHER FILLING
MATERIALS

1. SCOPE

1.1 This method is intended for determining
the composition by weight of feather filling
materials.

2. TEST SPECIMEN

2.1 'The specimen shall consist of 4 grams

(see 4.1) of the material prepared as spectfied
in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the mate-
rial specification one specimen shall be tested
from each sample unit.

4. APPARATUS

4.1 Separating box. A wooden box of ihe
following approximate dimensions:

Base—18 inches long by 12 inches wide

Front—¢6 inches high

Back—12 inches high
The box shall have u glass lid hinged to the top
edge of the back panel to provide a clear view
of its interior and a free and secure closure dur-
ing examination of the sample. It shall also
have two openings, in the front panel, large
enough io permit the examiner’s hands to enier
the box to separate and examine the particles
mn the sample, and shall be equipped with a light
inside the box to provide suflicient, illumination
of iis interior, The inferior may be painted
with a lacquer or flat black paint.

4.2 Weighing bottles. Tared weighing
botiles or beakers with covers to be used as con-
tniners in the separating process.

4.3 Tweezers. Tweezers suitable for ex-
tracting and separating the components.

44 Balance. An analytical balance capa-
ble of accurniely weighing to the nearest 0.001
gram.

5.1 Preparation of specimen. Approxi-
mately 28 grams of ihe material constituiing
the sample unit for testing shall be exposed in
the unpacked stale in a coutainer composed of

solid bottom with screened sides and top until
in standard condition. The material shall be
mixed with a rod over the exposure period to
insure complete conditioning. The test speci-
men consisting of approximately 4 grams of
sample shall be transferred into n weighing con-
tainer of known weight and then weighed to
the nearest 0.001 gram {o determina its exact
weight.

511 Weighing. All weighis shall be de-
termined to the nearest 0.001 gram.

52 The weighing bottle or beaker contain-
ing the specimen shail be placed on the floor
of the separating box nlong with ns many empty
containers of known weight as necessary for the
separation of the sample. In the event of dis-
pute, prior to their use, all weighing bottles or
heakers shall be kept under siandard conditions.
The lid of the separating box shall be kept
«closed.

5.3 IFach component of the materinl in the
sample to be analyzed shall be closely examined
to determine its nature. FEach particle shall be
classified in accordance with the definitions in
section 2 and shall be placed into the appropri-
ate weighed container. Euch container shall
be properly marked.

54 Evaluation.

54.1 Upon completion of the separating
process, the weight of the content of each
weighing bottle or beaker shall be determined
by substracting the tare weight of the container
from the gross weight.

54.2 The percentage of each component
shall ba determined in nceordance with the fol-
lowing fermuln:

Total weight
of mnterinl

i—“—C(EIE'M)GOO: I*ercent of component in sample
Total weight
of specimen

6. REPORT

6.1 ‘The percent of each component of the
mixture shall be reporied to the nearest 0.1
percent.

FED. STD. NO. 148a
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7. RETESTS

7.1 In the event that the sum of the weights
of all components varies more than one percent
from the original sample weight, the test shall
be repeated and the original results discarded.

7.2 When test reports indicate failure, each
separate portion of the sample shall be kept in
a properly ideniified envelope for ready refer-
ence in the event of dispute. IT test resulis are
not questioned within three moenths from date
of the report, these samples may be discarded.

7.21 If results indicate failure, a recheck
shall be performed on another specimen ob-
tnined in a similar manner from the original
sample.

8. ANALYTICAL REVIEW POINTS

8.1 Macroscopic examinations.
B.1.1 Macroscopic identification of feathers.
8.L11 (General. The definitions given in
section 2 for waterfow] and landfow! feathers
may, for basis of differentiution, be subdivided
into two categories as follows:
Waterfowl:
Groose
Duck
Landfowl:
Chicken
Turkey
Waterfow! fenthers may also be classified ne-
cording to geographieal origin and by the type
of the bird producing them. The former desig-
nation is the one most commonly used by the
industry. TIn general, waterfowl feathers are
superior to landfowl in respect to filling power
and resilience and therefore the presence of
landfowl] feathers in & waterfowl mixture is
usually considered as a sign of adulteration.
8.1.1.2 Distinguishing characteristics of
feathers. 'The following are considered as dis-
tinguishing charneteristics of goose, duck, chick-
en, and turkey fenthers:
. (Goose feathers:
(1) A stout central stem
(2) A strong longitudinal curl (when
present)
(3) Bulbous, ellipsodial base point
{4) Oblong or broad outline
(5) A tendency to have a broad top

FED. STD. NO. 148a

{6) Downy fibers at base

(7) White or gray color. If gray,the
color will be a solid steel gray,
sometimes with a tip of white

b. Dueck feathers:

(1) A thin weak central sfem

(2) Slender cylindrical base point

{3) Slightlongitudinal curl if present
at all

{(4) Triangular-or pointed outline
(6) Tendstonarrow at top

(6) Few downy fibers at base

(7) White or dark color. Colored

duck feathers are characterized
by the variety of colors not only
from feather to feather, but on
the same feather. They may be
brownish-black, with green or
purple tint at tip, speckled
white and black, speckled white
and brown, white with a large
red-brown spot, white or gray
discolored  with  regularly
placed Dlack spots.

¢. Chicken feathers:

(1} A shiny, glossy surface

(2) A feather-like nppendage or af-
tershaft growing at the base of
the central stem

(3} An open structure of fibers along
the central stem at the base of
the feather directly under the
after-shaft

(4) White, white and black, white
tipped with brown, brown or
red color

d. Turkey feathers:

(1) A shiny, glossy surface

{2) A feather-like appendage or af-
tershu ft growing at the base of
the central stem

(3) An open structure of {ibers along
the central shaft at the base of
the feather usually extending
nearer the distal end than chick-
en Teathers and more pro-
nounced than on  chicken
feathers

(4) White, bronze, red, black in color
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B.1.L3 Discussion of figures in section §.
8.1.1.3.1 A typical goose feather, illustrat-
ing some of the above characteristics is shown
on figure 1. Similarly, typical chicken feathers
are shown on figures 16, 17 and 23. Little difli-
culty would be encountered in identifying the
feather on figure 16 as chicken due to the pres-
ence of the typical aftershaft and the open lad-
der-like structure. The feather shown on fig-
urg i7 however, resembles o duck feather in
somme respects. Note however, that it has the
characteristic open ladder-like structure which
identifies it as chicken. A variety of the various
feathers is shown on figures 1, 6, 7, 10,16, 17, 18,
19, 83, and 24. Examination of these figures
will reveal many of the characteristics listed.
It is to be noted, however, that in many cases
ihe features of the various types of goose and
duck feathers are sunilar, and therefore it is
impossible to establish a firm rule to identify
them by vigual inspection. This i5 even more
evident on examination of the feathers shown
on figrure 13 which contains 36 feathers of both
goose and duck origin.  Following is the iden-
tification of these feathers, reading from left to
right and top to bottom, according to the type
of bird and geographical origin:
Line 1:
. Goose (Domestic)
2, Duck (China)
3. Duck (China)
+. Duck (Siam)
5. Duck (Domestic, Long Istund)
6. Duck (Domestic, Long Island)
7. Goose (China)
8. Goose (China}
9. Goose (Tormosn)
10. Goose (China)
11. Gaogse (Poland)
12. Goose (Poland)
13, Duck (Domestic, Long Island)
14. Goose (Poland)
15, Goose {Domestic)
Line 2:
1. Goose {Formosa)
2. Duck (Chinn)
3, Duck (China)
4. Goose (Domestic)
. Duck (China)

—
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6. Duck {Domestic, Long Island}

7. Goose (Czechoslovakia)
8. Goose (China)
9. Duck (Domestic)

Line 3:

1. Duck (Siam)

4. Duck (Domestic, Long Island)

3. Goose {Czechoslovakin)

4. Duck (China)

5. Goose (Fungary)
6. Goose (Poland)
7. Duck (Domesiic, Long Island)
Line 4:
1. Duck (Domestic)
2. Duck {Domestic)
3. Goose (Domestic)
4. Goose (Domestic)
5. Goose (Domestic)
8.1.1.3.2 Feather size. Feathers are also
classilied according to size which may vary from
less than 1 inch to 14 inches in length. The
“gmull waterfowl® feathars as on figure 6 repre-
sent goose and duck feathers iaken from the’
wing, neck, breast, back und keel feather tracis
of waterfowl] of Asian, European, and domestic
origin. The “small Jandfowl” feathers ns on
fizure 19 represent chicken feathers taken from
wing, neck, breast, back and keel feather tracts
of landfowl of domestic origin. Turkey feath-
ers are shown on figure 23, Waterfowl] and
landfowl quill feathers are shown on figures 7
and 20. TFeathers of this type have no value as
filling material and their use in filling materinls
should be kept to a minimum. Thay may be
identified by the following characteristics: a
stilf central shaft; a fat, two dimensional sur-
face; a vane portion consisting of rigid barbs
emerging laterally from the shaft; a shiny vane
portion, partienlarly on the underside; little or
no fluif portion at the base of the feather; and
a quill point of ¥ inch or more in length.
81.1.3.3 Damaged feathers. Damage to
feathers may occur in several ways, such as
ineflicient plucking, insect damage, deteriora-
tion, prior usage, and scvere slaughtering.
Some damage to feathers may occur on the fowl
itself prior to slaughtering and plucking due to
type of environment, diet, illness, etc. The
amount of damaged feathers occurring in live

FED. STD. NO. 148a
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fowl, however, is usually negligible, figures 9
and 22 illustrate the most common type of dam-
age encountered in feathers. Asshown by these

figures, dumaged feathers are characterized by
“Fl"'l("lﬂ o5 and brealre ta tha anill chaft aheonoa

es and breaks to the quill shaft, absence
of distal and/or basal portion of t.he feather
itself, ahsence or damage to the right and/or left
feather vanes, intermittent absence of vanes, and
vanes entirely separated from the quill shafi.

8.1.2 Macgroscopic identification of down,
plumules and nestling feathers.

8.1.21 Down. Down occurs in nature as an
underconting of waterfowl growing next to the
skin below the feathers and will average about
20 percent. of the total covering of 2 mature bird.
While down does oceur on Jand fowl, the amount.
is negligible. A typical dewn cluster, enlarged,
is shown on figure 11. TDown is charncterized
by having a large number of slender filaments
or barhs growing in ail directions from a single
quill point. In general, it is much superior to
feathers as a filling material. Down will vary
greatly in size and use valne. The three main
factors contributing to these are: (1) age of
fowl at time of plucking; (2) aven of origing
and (3) specie. Any attempt to differentiate
between goose and duck down by macroscopic
means, such as color or size, may result in
serious ervors.  Positive identification can only
be made by micrnscopic methods. See figure 10
for other exampies of down.

8122 Phunrdes. Plumules or half downs,
as they nre sometimes known, resemble down in
many 1'espect€ 'l‘hey can be distinguished from
uu‘\‘\‘ﬁ l]\ Il'lLIl ll]]llel (le"elope{l S(H(a Eln[l llﬂCCIII
quill.  For all practical prrposes, plumules are
very close to down as a filling materinl and are
usually so considered. Due to their light
weight, which makes them very diflicuit to sepa-

rate Trom down, plumules will be found in all

stocks containing down. Samples of plumules
are also shown on figure 10.

8.1.2.8 ANexiling feathers. Nestling feathers
(pin feathers) resemble neither down, plumules,
or feathers, They are underdeveloped feathers
found nostly in stocks obtained from birds
which are not fully matured or in moult and are
found in both waterfowl and landfowl. An
enlarged view of o nestling feather showing the

FED. STD. NO. 148a

charncteristic sheath and relatively coarse barbs
is shown on figure 8. Due to their short, coarse
barbs, which extend in one plane, ihey have very
poor filling power. Aacroscopic appearance of

i - . Ness of the tvpe
nestling fem‘ wersis similar regardless of the type

of fmvl. See figures 10 and 18 for other ex-
amples of nestling feathers.

8.13 Feather and down fiber. All feather
filling mixtures will he found to contain loose
barbs or fibers. Feather fibers may be recog-
nized by their relatively coarse, stifl, structure.
The presence of excessive feather fiber may be
dua to excessively severe processing, deteriora-
t.ion. prior usage or deliberate adulteration.

Mo latdam g

A 1 They +1 e
A_Ill:! JLLEL I8 W L

v ul..ulul‘l} indicatad Y une pres-
ence of excessive quantities of chicken feather
fibers. It is possible te crush white chicken
feathers, recover the light flufly fibers and use
them to adulterate down stocks. Chicken
feather fibers may be identified by ithe usunal
macroscopic and microscopic means. Examples
of loose feather and down fibers are shown on
figures 12 and 22.

814 Residual matier.

of feather filli

In mﬂkinrr an anal-
Ot {C Rl ;

cwma ki
i

:v,'i lsiy g Maleriais, il aimonnes
of extraneous matter or residue are always
found. This may consist of epidermis, quill

pith, quill fragmenis, quill chafl, sund, dirt,
trash, etc. The presence of excessive amounts
of these materials, shown on figures 12 and 22,
is an indication of improper or poor processing.

8.2 Microscopic examinations.

B.2.1 {leneral. As previously shown, feath-
ers can often be identified by their contour
curvature, quill point, quill shaft, colar, ete.
Down may similarly be identified. Quite often
however, these charncieristics are similar, malk-
ing it, difticult, if not impessible, to make a posi-
tive identification in this manner. For absolute
identification, microscopic methods must be
employed.

8.2.2 Feathers consist of an array of barbs
growing out from a quill shaft. Down plumes
also consist of o series of long filaments (barbs)
growing from a central quiii point. Individual
barbs, as shown on figure 2 have side branches
or barbules. This structure is shown on figure
3, which is an enlarged view of o portion of o
singlo barb. Tt will be noted that the barbules
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have protuberances on them which resemble
prongs and nodular structures. These strue-
tures are shown in detail on figures 4 and 5.
The nodular structures are known as nodes and
the distance Letween them is called the inter-
node. It is ibese barbules, nodes, and inter-
nodes which serve as & means of identification.

8.2.3 Classifications.

823.1 Duck. In duck down and feather
barbs, figires 4 and 5, the proximal burbules,
those near the base of the barb, have from one to
six nodes (depending partly on the species of
duck} near the distal end of the barbules. These
nodes are always relatively large in all but the
most immature downs and feathers, and the
internode is always short. On barbules nearest
the base of the barb, their terminal ends may
be somewhat flamentous, ending more abmpily
or bluntly farther out on the barb. There are
frequently several prongs beyond the last node.
In the more distal barbules, the nodes are usu-
ally absent, but the prongs are present, their
internode corresponding with that hetween the
nodes. The prongs appear only distally on the
barbules, as is characteristic with nodes on duck
down barbules.

8.2.3.2 (loose. On barbules from goose down
and feathers (see figs. 4 and 5) the nodes
are much smaller. The nodes nearest the base
of the barbule are often less than half way from
the base to the tip of the barbule, and the inter-
nades are usually one and one-half o two times,
or more, ile length of the internodes on duck
down barbules. The distal end of the barbules
beyond the last node is extremely long and fila-
mentous, especially on those barbules near the
base of the quill shaft, becoming shorter farther
out toward the tip. As is the case with duck
down barbules, those situated more distally on
the barb have prongs only whose internade cor-
responds in length with that between the nodes.
In very immature down and feathers, even the
basal barbule will have prongs in place of nodes.
The location on the barbule and the distance
between the prongs will approximaie that of
nodes.

8.23.8 (hicken and turkey. In chicken and
turkey plumage, the barbules emanating from
the barb have a series of evenly spaced lght
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swellings or protrusions which give the bar-
bule the appearance of a bamboo stalk (see
fig. 4). The protrusions start well down on the
barbule, almost to where the barbule joins the
barb, and will usually extend out to ihe distal
end of the barbule, the last two or three protru-
sions being in the form of prongs. Microscopi-
cally there is a very slight difference in the
nodule structure between the chicken and torkey

havhnla and far oll =
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and for all practical purposes the
chicken and turkey barbule are considered as
identical.

8234 Summary. The basic charncteristics
noted above have been found to be consistent
in both down and feathers, regmrdless of the ago
or sex of the bird. There are slight diflerences,
for instance, in the length of the internode of
duck down barbules, even on the same barbule.
Buat the maximum length of the internode of
duck down barbules rarely closely approaches
the minimum length of the infernode of goose
down barbules. Furthermore, the nodes on duck
down barbules are always situnted more dis-
tally on the barbule, regardless of ihe length of
the barbule, whereas the nodes on the barbules
of goose down may begin only one-ihird, ap-
proximately, of the distance from the basal end
of the barbule to its tip. Figures 4 and 5 iilus-
irate the nbove points.

8.24 Seleciion of maierials. Caution should
be exercised especially to persons appiying these
methods for the first time. In commercinl
stocks, especially if mixed, loose barbs from the
down of one source may become entangled in
the down from another source, and a hasty con-
clusion may be in error for this reason. Kither
the entire down plume or feather should be
studied, or a single barh which is definitely
kmown to have been attached to the object under
observation, should be removed and examined.
The removal of barbs is very valuable, especially
in the case of feathers, as the quill shaft does
not permit mounting to get a flat mount, hence
getting a reasonable consistent foeal plane. In
feathers,~it is also important to get o barb near
the base of the quill. Tn all cases, care is to be
exercised.

8.3 Secondhand feathers and down.

FED. STD. NO. 148a
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83.1 Remarks. Federal specifications pro-
hibit the use of secondhand feathers and down
and it is necessary, therefore, that the analyst. be
able to detect the presence of secondhand ma-

terial in feather filling material mixtures.

8.3.2 Feathers. 'The following are some of
the characteristics of secondhand feathers:
. Central stem is yellow.
b. Large percentage of feathers are broken.
Feathers are frequently broken at both
ends, showing only central portion.
d. Feathers are bent or the stem is cracked.
e. Feathers have a lateral curl.
f. Stemsare brittle or weak.
Secondhand feathers may contain relatively
large percentages of bent and broken feathers
and feather fragments. Fragmenis from sec-
ondhand feathers are similur to those from
damaged feathers. Other characteristics, such
as yellowness of the quill shaft, may be used to
differentiate between these.
8.3.3 Down. The following are some of the
characteristics of secondhand down:
a. Wenk, brittle, lacks resilience.
}_) Ull]SiClS (ll‘il]lle”’lil[e Il]fﬂ nnels CrlSll}'
¢. Large portion of down fiber is present.
d. Large portion of hroken bits of feather
fiber entangled in down.

£ B

In addition to the above, secondhand down may
be mutted, rolled or felted, lack luster, and the
barbs may be broken. TT the stock suspected as
heing secondhand is shaken out on « black sur-
face and the down carefully brushed to one side,
n number of very fine coarse feather barbs are
appareni.

834 General diseussion and microscopic
identification. of secondhand materials. * It is
evident that identification of secondhand ma-
terial cannot, always be made by macroscopie
examination alone, although it is frequently
sufficient to indicate at least the possible presence
of secondhand material and to suggest the ad-
visubility of further study.

8.3.41 The appearance of feathers and
down which have been used will vary with the
amount of use and treatment which they have
sustained. The degree of variation, from ob-
servations made on known used control samples
of secondhand feathers or down, varies from

FED. STD. NO. 148a

undetectable to complete deterioration of the
stock. Even in feather or down stocks which
are known to be 100 percent secondhand, there
will be numerous fE’lﬂlel'S and down plmnes
which will show 1
hand, either visually or microscopically.

8.3.4.2 For a closer examination of mate-
rials suspected ns being secondhand, it is neces-
sary to use the microscope. This is not often
necessary for feathers, although it can be used
asa valuable adjunct to the macroscopical study.
Previous usage of down is usually indicated mi-
croscopically by the amount of textile (colored
and natuml) fibers present in the down plume.
JJ&I)E[ICTICE} llll(l (.Ur[ll)dllgon “Ibll kl_l(_)“'ﬂ COI-
trols of both new and used down phuaes show
that in new plumes, the presence of textile fibers
is from nil to occasionnl; whereas in used
plumes, the textile fiber content is from five to
fifteen fibers per plume, and at times, even ex-
ceeds this figure.

8.3.43 The amount of broken barbs on
feathers and down pressnt are also additional
indicailions of secondhand material. Again,
experience and comparison with known control
samples of both new and used stocks show that
in new stocks, broken feather and down barbs
rarely exceed five per plume and often there will
only be one or two per plume. In secondhand
stocks, the amount of broken barbs is usually
from 5 to 40, and at times, even exceeds this
amount. The presence of large amount of
chicken feather barhs in down plumes, in stocks,
which upon analysis have been found to contain
no chicken feathers or chicken fewxiher fiber,
indicates thut the down plumes have heen previ-
ously used in stocks containing chicken feathers
or that the down has been adulterated.

8344 It is to be emphasized that the
macroscopical examination is net suflicient, for
the detection of all secondhand stocks, since used
material frequently had not been damaged to
the point where it can be detected by visual
means. New material may be damaged in proc-
essing so that the presence of broken barbs or
damaged material must not in iteelf be taken as
proof that the materials have been used previ-
ously. Such evidences are only indications and
must, be supplemented by further testing.

dieations of beine second-
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DETERMINATION OF BRITTLENESS OF FEATHERS

1. SCOPE

1.1 'This method is intended for determining
the brittleness of Inndfow] and waterfowl feath-
ers.

2. TEST SPECIMEN

2.1 The test specimen shall cousist of 50
feathers prepared us specified in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 [Unless otherwise specified in material
specification, one specimen (50 feathers) shall
be tested from each sample unit.

4. APPARATUS
4.1 None required for this method.

5. PROCEDURE

5.1 Preparation of specimen. Approxi-
mately 28 grams of the material constituting a

sample unit for testing shall be exposed in the
unpacked state in u container composed of solid
bottom with screened sides and top for not less
than 3 days nor more than 5 days. The ma-
terial shall be mixed with a rod over the ex-
posure period to insure complete relaxation and
conditioning. The test specimen consisting of
50 feathers randomly selected from the condi-
tioned sample shall be chosen.

5.2 Ench individual feather shall be tested
by bringing the ends together in the direction
of maximum curvature. Fracture of the quill
shall be evidence of failure,

6. REPORT

6.1 The brittleness of ihe snmple unit shall
be reported as “pass” or “fail”

6.2 Unless otherwise specified, no more than
4 of the 50 feathers composing the specimen
shall exhibif evidence of failure.

FED. STD. NO. 148a
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DETERMINATION OF OXYGEN NUMBER (TITRATION METHOD)

1. SCOPE

1.1 (I'his method is intended for determining
the oxygen number of feathers, feather prod-
ucts, down, and mixtures thereof by means of
a titration process.

2. TEST SPECIMEN

2.1 ‘T'he specimen shall consist of 10.00.1
grams of material prepared as specified in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the mate-
rinl specification, two specimens shall be tested
from each sample unit.

4. APPARATUS AND REAGENTS

41 Apparatus.

4.1.1 Zwmbler jar. The tumbler jar and ap-
paratus shall be as specitied in method 5500 of
Federal Spemﬁc'mon CCC-1-191, except that
the jor shall be all glass or stainless steel.

4.1.2 74 micron (standard No. 200) sieve.

4.1.3 Analytical balance.

414 Micro-burettes (2) (divided inio
0.08-ml divisions).

4.1.5 Porcelain casserole.

4.1.6 Stopwatch or other suitable equiva-
lent, and timer.

4, 1 .1 Beaker, &

4.2 Reagents.

4.2.1 Distilled water.

422 X sulfuric acid.

4.2.3 Potassium permanganate.

5 PROCEDURE

51 Preparation of specimen., Approxi-
mately 28 grams of the mnaterial shall be exposed
in the unpacked state in o container composed of
solid bottom with screened sides and topr until
in standard condition. The material shall be
mixed with a rod over the exposure period to
insure complete relaxation and conditioning.
The test specimen consisting of 10.02-0.1 grams
shall be taken from the condiiioned material.

5.2 The specimen shall be placed in a tum-
ble jar with 1 liter of distilled water, sealed
and tumbled at room temperature for 60-65
minutes. The resulting suspension shall be fil-
tered through a 74 micron (Standard No. 200

000 milliliters.

sieve) into a beaker. Do not squeeze excess wa-
ter from stock into beaker.

53 A 100-ml. aliquot of the above filtrate
shall be transferred to a porcelain casserole, neu-
tralized and made acid with the addition of 1
to 2 milliliters excess of 6/ sulfuric acid, The
solution shall be titrated with standard 0.1V

nafngoinm narmanoennadia ho moone af o honratia
lJUt llDDl.lllll lJbl lllllllbillllll_l,.! UJ LIIGHELLLD UL ik Ulllhhbh

divided into 0.02-ml. divisions, adding approxi- -
mately 0.02 ml. at & time until a pink color per-
sists for 60 seconds. This small amount is not
suflicient to make a full drop and shall be col-
lected on a glass stirring rod and then added to
the solution. Calculate oxygen number to the
number of grams of oxygen per 100,000 grams
of the sample as follows: The number of milli-
liters 6t 0.1V K MnQ, determined shall be mul-

L L. | Y Y Iy Mo vz i .

hllJ“.l:l.. IJJ i CONSLLIL \CU} 118 L Uuuu.. EERVHI
the multiplication shall be considered “the ini-
tial oxygen number of the fenther material” and
in calcnlation of results 1s indicafed as ¥A.Y
531 Blank determination distilled water.
A blank determination shall be made on dis-
tilled water to determine the oxygen number of
the water. This shall be done by following the
oxuct procedure stated above excluding the
fenther materinl. The value determined shall

o nnneidarard $tha hlawle Jaiarmminnfinn aff fha
O LULIDIVT] el LILG LR USLGLILInLLIuI Ul ullc

distilled water” and in the calculations of re-
sults is indieated as “B.”

6. CALCULATION OF RESULTS

6.1 The true oxygen number of the feather
material shall be calculated from the following
formula:

True oxygen number of feather material
=A—

Where:
A=Initial oxygen number of the feather
material
B=Blank detemnination of the distilled
water
7. REPORT

71 The true oxygen number of the sample
unit shall be the average of the true values ob-
tained from the specimens tested and shall be
reported to the nearest whole number.

FED. STD. NO. 148a
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DETERMINATION OF SOLVENT SOLUBLE MATTER

1. SCOPE

1.1 /This method is intended for determining
the amount of solvent soluble matter present in
feather filling materials.

2. TEST SPECIMEN

21 'The test specimen shall consist of
3.02=0.5 grams of material prepared as speci-
fied in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 TUnless otherwise specified in the mate-
rial specification, two specimens shall be tesied
from each sample unit.

4. APPARATUS AND REAGENTS

4.1 Apparatus.

1.1 Soxhlet extractor.

4.1.2 Eatraction thimble (Whatman single
thickness) (38 mm. X80 mm.}.

4.1.3 Water bath.

4.14  Analytical balance.

415 Ouen.

4.2 Reagent.

421 Chloroform or carbon letrachlovide
Us.P.

WEER o WY W T AL WY

5.1 Preparation of test specimen. Ap-
proximately 28 grams of material constituting
a sample unit for testing shall be exposed in the
unpicked stale in a sereened container, com-
posed of a solid bottom with screened sides and
top until it ig 1 standard condition,

5.1.1 Weighing. All weighings shall be de-
termined to the nearest 0.001 gram,

5.2 The test specimen shall be placed in a
fut-free extraction thimble (Whatman single
thickness) and covered with a mat of fiberglass
to prevent escape of specimen.

5.3 Thimble with specimen shail be extracted
in a Soxhlet extractor, using carbon tetrachlor-
ide or chloroform for a minimum of 20 eycles.

A4 The extract shall then be evaporated on
2 water bath, dried to constant weight in an
oven 100°-1056°C., cooled and weighed. The
weight of the extract i1s the solvent soluble
matter.

6. CALCULATION OF RESULTS

6.1 If DDT is present on the material the
DDT content shall be determined by method 6
and the amount of solvent soluble matter pres-
ent, determined by the following formuia:
Percent solvent soluble matter=:

w f dried t.
(Wt n h;‘fzt extroc /(100)
—(DDT content percent)

6.2 When DDT is not present on the maie-
rinl the perceni solvent soluble matter shall be
determined by the following formula:

Percent solvent soluble matter=

Wt of dried extract
nr xlm

"

Where:
W is the conditioned weight of the specimen in
grams.

7. REPORT

7.1 The solvent soluble matier of the sample
unit shall be the average of Lthe results obtained
from the specimen tested and shall be reported
to the nearest 0.1 percent.

FED. STD. NO. 148a
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DETERMINATION OF DDT (DICHLORO-DIPHENYL-
TRICHLOROETHANE) CONTENT

1. SCOPE

1.1 This method is iniended for the deter-
mination of the DDT content on feather filling
materials.

2, TEST SPECIMEN

21 The test specimen shall consist of
10.0=0.5 grums of material prepared as speci-
fied in 5.1,

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the mate-
rinl specifiention, two specimens shall be tested
from each sample unit.

4. APPARATUS AND REAGENT

4.1 Apparatus.

4.1.1  Sozhlet extractor.

412 Analytical balance.

4.1.3 Steam or wuater bath.

4.14 Water-cooled refluz condenser.
4.1.5 No. 62 Whatman filter paper.
4.1.6 500-mi. Erlenmeyer flask.

4.2 Reagents,

4.2.1  Petrolewm ether U.S.P.

4.2.2 99 Percent {sopropyl alcohol.

4.2.3 50 Percent isopropyl alcohol.

4.24  Metallic sodium.

4.2.5 Distilled water,

4.2.6 Phenolphthalein solution.

4,27 Nitric acid.

4.2.8 O.IN silver nitrale.

2.9  Ferric ammonium sulfate indicator.

4.210 0.IN potassivm thiocyanate solution.
A.211  Nitrobenzene.

3. PROCEDURE

5.1 Preparation of specimen. Approxi-
mately 28 grams of the material constituting a
sample unit, for testing shall be exposed in the
unpacked state in a container composed of solid
bottom with screened sides and top until in
standard condition. The material shall be
mixed with a rod over the exposure period to

102-670—04---3

insura complete relaxation and conditioning.
The test specimen consisting of 10.0220.5 grams
of material shall be selected.

511 TFeighings. All weighings shall be de-
termined to the nearest 0.001 gram.

5.2 The test specimen shall be placed in a
Soxhlet apparatus with petroleum ether or any
suitable benzene type solvent and extracted for
two hours. Transfer the flask to a sieam or
water bath and evaporate almost all the solvent:
Do not evaporate to diryness, since the DT may
decompose. Add 25 ml. of 09 percent isopropyl
aleohol and 2.5 grams of metallic sodium cut
into small pieces and swir] the flask in order
to mix its contents. Connect to a water-cooled
reflux condenser and hoil gently for a minimum
of une-half hour. Shake the flask occasionally.
Decompose the excess sodium by cautiously add-
ing 10 milliliters of 50 percent isopropyl aclo-
hol through the condenser at a rale of 1 to 2
drops per second. Boil for an additional 10

wiler.

5.3 Cool to room temperature, add 2 to 3
drops of phenolphthalein solution, neutralize by
adding nitrie acid (1to 1), and add 10 milliliters
of the diluted acid in excess. Add dropwise,
with stirring of the solution, » measured excess
{256 ml.) of 0.1¥ AgNO, solution. Congulate
the precipitate by heating on a steam or water
bath for approximately one half hour. Cool to
room temperature and filter through a No. 52
Whatman filier paper and wnsh thoroughly
with distilled water, receiving the filtrate in o
H00-ml. Frlenmeyer flask.

54 Add 5 milliliters of ferric ammonium
sulfate indicator and 5 drops of nitrobenzene,
titrate the excess AgNO; consumed by the speci-
men with standardized 0.1V potassium thiocya-
nate {KCNS).

6. CALCULATION OF RESULTS

6.1 The percent of DDT present in the ma-
terial shall be calculated using the following

FED, STD. NO. 148a
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formula and the result altered as required by
the blank determination in accordance with 6.2.

Percent DDT (dichloro-diphenyl-trichloroethane)
[mIX N{AgNO) ] -Iml X N(KCNRS)]X7.004

AL F AN

Weight of specimen {gramas)

=

6.2 A blank determination for the chemi-
cals used shall be made following the exact pro-
cedure given above excluding the feather
material and limiting the excess 0.1¥ AgNQ,

FED. STD. NO. 148a

solution to 5 milliliters in order to obtain a
chloride correction value. The blank value shall
be subtracted from the DDT determination to
obtain the exact value of DDT present.

7. REPORT

7.1 The DDT content of the sample unit
shall be the average of the resulis obtained from
the specimens tested and shall be reported to the
nearest (.1 percent.
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DETERMINATION OF MOISTURE CONTENT OF FEATHER FILLING
MATERIALS

1. SCOPE

11 g b TR-PEE N H Faandad £ +
AL A IS ll.l.ul..llULl. is ull,t:ll(.“:u. i LIl

mination of the moisture content o
filling materials in standard condition or in the
‘a8 received? state,

2. TEST SPECIMEN

2.1 The specimen shall consist of 5 grams
of feather filling material prepared as specified
in 5.1.

3. NUMBER OF DETERMINATIONS

P PRS- Py —

3-1 L"lbbb Ub”ﬁl wise bPLblllLu .lll LIlU 1HaLe=
rial specification, two specimens shall be tested
from each sample unit.

4. APPARATUS

4.1 Glass weighing bottle. Approximate-
ly 100 milliliter capacity fitted with a ground

n
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glass cover or an aluminum weighing can of

the same capacity with a tight-fitting cover.

42 Circulating air oven. Thermostati-
cally controlled capable of maintaining temper-
ature at 105° to 110°C. (221° to 230°F.).

4.3 Analytical balance.

4.4 Desiceator,

4,5 Desiccating agent such as calcium
chloride, calcium sulfate, ete.

4.6 Tongs.

3. PROCEDURE

5.1 Preparation of specimen.

511 Moisturs conient of malerial as re-
ceived. When the moisture content is I‘Lqun‘eu
of the material as received, the specimen shall
be delivered to the testing ]abomtory in a senled,
moistureproof receptacle of the smallest pos-
sible volume. The maximum weight of the re-
ceptacle and the specimen shall be approxi-
mately 100 grams. The sealed receptacle with
the specimens shall be weighed as received, the
specimen removed, and the receptacle re-
weighed The difference between the weight
of the uI‘u‘)])Ci‘lC& i."CCCpLI‘LCLG and of the IECClelub
alone shall be the submitted “original weight
of the specimen” and shall be recorded as “0.”

5.1.2 Moisiure content of the “‘conditioned
material.” When the moisture content of con-

ditioned matevial is requived, the specimen ghall

bo in cfnnr]nlr'l annditinn ae dafinad in santian 9
201N gianaar G CONGINIoH OS5 dephed 1 seqlioh ©

and weighed.

513 TWeighing. All weighings shall be de-
termined to the nearest 0.001 gram.

52 The glass weighing bottle and cover, or
the aluminum weighing can and cover, shall
be dried at 105° to 110°C. (221° to 230°F.) to
constant weight. The container and cover shall
be plnced separately in the oven. After drying
for 1 hour, the container and cover s]m]l ba

trancfarrad neine olann fanoa ta o dacipn ntan
uwlitiisieiion, HSHIE Gl WONgS, (0 4 (esicehior

and allowed to cool to room temperature over
a desiceating agent. The container and cover
shall then be weighed.

5.3 'The heating, cooling, and weighing cycle
shall be repeated until the weight is constant
within =+=0.001 gram. This is the “weight of
the weighing container.” The container shall
be kept in a desiceator when not in use.

54 The uncovered container, with specimen,

chall ha nlanrad in tho avan far natk loce 1han 1 8
S o0 DHALCQ In G0 OVen Ter nGL 1858 Laan 1.2

hours at a temperature of 105° {0 110°C, (221°
to 230°F.). The container shall be covered and
quickly transferred to a desiceator. After cool-
ing to room temperature, the container and
specimen shall be weighed. The specimen and
container shall be returned to the oven and the
drying, cooling, and weighing cycle repeated
until the weight is constant within =-0.001
gram. The weight of the container, 4.3, shall

hn l:u'l-\frnr-i'nr] from thic weioht ta n]-\h-nn tho
iDTracied Irem nls welgab ¢ ooinin Lae

“dry weight of the specnnen” recorded as “D.”

6. CALCULATION OF RESULTS

6.1 The moisture content shall be caleulated
as Tollows:
o0—D
Meistyre eontent of specimen, percent=
Wherea:
O=originnl welght of specimen
D=dry weight of specimen
7 RRPOART

§e AVELE ZFiIR R

7.1 The moisture content of the sample unit
shall be the average of the results obtained from
the specimens tested and shall be reported to
the nearest 0.1 percent.

FED. STD. NO. 148a
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DETERMINATION OF ACIDITY (pH) OF FEATHER FILLING
MATERIALS

1. SCOPE

1.1 This method is intended for determining
the pH of n water extract of feather filling ma-
terials.

2. TEST SPECIMEN

21 Thespecimen shall be 1.00+0.01 gram of
material prepared as specified in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 TUnless otherwise specified in the material

spectfication, two specimens shall be tested from
each sample unit.

4. APPARATUS AND REAGENTS

4.1 Apparatus.

4.1.1 Analytical balance.

4,1.2 Scissors.

4.1.3  Polentiometric pl apparatus with
glass und calomel electrodes.

A1 4 lroa_etamnmarad Fadanan atron
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milliliter capacity.

415 Beaker, 100 milliliter.

416 Water distillation apparatus.

4.2 Reagents.

4.2.1 Distilled water. Distilled water shall
be boiled for 30 minutes to reinove carbon diox-
ide. The boiled water shall be placed in a flask,
stoppered, and cooled to room temperature.
The pH of the carbon-dioxide-free distilled wn-

e pliall bhn hhndeenne Py T<-Tal
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4,22  Potassium acid phthalate, 0.05 molal
solution, pH J.0 at 85°C.

4.2.3 Sedium borate, 0.01 molal solution, pH
9.18 at 26°C.

5. PROCEDURE

5.1 Preparation of specimen. Approxi-
mately 15 grams of the material constituting n
sample unit for testing shall be cut into ¥4 inch
pieces. The cut material shall then be placed
in o suitable container and conditioned, A test

specimeu of 1.00=£0.01 gramn shall be selected
from tha conditioned ciit Sﬂiupu.

5.2 The weighed specimen of cut material
shall be placed Sin o 250-ml. Erlenmeyer flask
with 5 milliliters of distilled water. The mate-
rial shall be macerated with a glass rod (flat-
tened at the end) until all material is wet and 65
milliliters of distilled water added. The flask
shall be stoppered and allowed to stand for 3
hours at room temperature, with occasional
shaking. Without removing the material, the
temperature of the water shall be adjusted to
25°4-1°C, (77°x1.8°F.) and the pH deter-
mined as follows (see 5.4):

5.3 Tha test solution in 3.2 shall be agitated
and placed in n 100-ml. benker. The electrodes
shall then be inserted in this selution, immersed
at least 0.5 inch, and the solution stirred gently.
Avoid econtact with the glass electrode Lo pre-
vent damage to the fragile glass membrane.
The pH shall be determined from the potenti-
ometer. The tempernture of the solution dur-
ing the test should be between 24° to 26°C.
(75.2° to 78.8°F.).

54 Prior to determining the pI of the test
solution in 5.3, the apparatus shall be prepared
for operntion by inserting the calomel electrode
and glass electrode in their respective holders
and washing with distilled water. The appara-
tus shall then be standardized by the use of
the appropriate buffer solution. The electrodes
shall then be washed with distilled water.

6. REPORT

6.1: The pH of the sample unit shall be the
average of the results obtained from the speci-
mens tested and shall be reported to the nearest
0.1 pIL

Note: I'otentiometers of the type required In this
method may be purchased from the Leeds Northrup Co.,
4901 Stenton Ave., Phila., Pun.; National Technienl
Laboratories, South Pasadens, Calif.; and Beckman
Instruments, Inc,, Fullerton, Calif.

FED. STD. NO. 148a



Downloaded from http://www.everyspec.com

METHOD 9
December 10, 1364

DETERMINATION OF TOTAL CHROMIC OXIDE CONTENT OF
FEATHER FILLING MATERIALS

1. SCOPE

1.1 This method is intiended for delermining
the tolal chromic oxide content of treated
feather filling materials.

2. TEST SPECIMEN

2.1 The specimen shall consist of 10.0:20.5
gram of feather filling material prepared as
specified in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material
specification, two specimens shall be tested from
each sample unit.

4. APPARATUS AND R

4,1 Apparatus.

41,1 Analytical dbalance.

4.1.2  Scissors.

4.1.3 Muflle furnace.

4.1.4  Porcelain evaporating dish,
liter capacity.

4.1.5 Waichglass.

4.1.6 500-ml. Erlenmeyer flask.

4.1.7 Rurette.
A.1.8 Circulating air oven

uuufn'qu air GUEN,

AGENT

250-milli-

4.2 Reagents.

421 Distilled water.

4.22  Perchloric acid, reagent grade, 70 per-
cent.

4.23 Potassium iodide, 10 percent solution.

424 Sodium thiosulfate, 0.18 solution,
standardized.

4.25 Starch indicator, 8 pereent solution.

42,6 Concentrated sulfuric acid, specific
_’j“u.uu,y 158

4.27 Concent; ated nitric aciid, specific gras-
ity 1.48.

4.28 Phosphoric acid, 40 percent solution.

5. PROCEDURE

5.1 Preparation of test specimen. Ap-
proximately 28 grams of materinl from the
samplie unit for testing shall be cut into 344 inch
pieces. A 10.04:0.5 gram portion from the test

specimen shall be transferred to a tared weigh-
ing container and the specimen dried in o cir-
culating air oven to a constant weight at 105° 4=
5°C. The weight of the tared weighing con-
tainer shall be subtracted from the constant
weight. value obtained from the container and
specimen and the difference recorded as “W.”

5.1.1 Weighings. All weighingsshall be de-
termined to the nearest 0.001 gram.

5.2 The dish with specimen shall be placed
in o cold muffle furnace, the temperature of the
furnace gradually raised 900° to 1000°C. (1650°
to 1832°F.), maintained at this temperature un-
til the dish and contents have reached a con-
stant weight (==0.001 grams). If it is difficult
to obtain a constant weight, the residue shall
he leached with hot disiilled water and filtered
through an ashless filter paper. The filter
paper shall then be placed in the dish and
ashed. The filtrate shall be added to the dish
and evaporated, the dish placed in the furnace
and heated to a constant weight. The dish
shall then be cooled in a desicentor to room tem-
perature. (WARNING: The specimen must
be burned until free from all carbonnceous ma-
terinls to prevent explosion on the addition of
perchloric acid). To the dish containing the
ash, add 15 milliliters of sulphuric acid, specific
gravity 1.83; 4 milliliters of nitric ac:d, specific
gravity 1.43; and 10 milliliters of 70 percent
perchloric acid. Cover the dish with a watch
glass and heat the contents to whiie fumes (ap-
proximately 190°C. (374°F.)) and continue
heating until the contents turn to a deep orange
color. During the heating, any particles ad-
hering to the dlqh that are not washed down
by condensed ncid, shall be washed down by
additional 4/10 mﬁr[c/pelchlouc acid mixture.
The solution shall be cooled to room temper-
ature and transferred to a 500-ml. Erlenmeyer
flask. Tf o green color persists after 5 minutes
of white fumes, the solution should be dis-
carded and the determination started over. The
same porcelain evaporating dish should not be
used more than 35 times or less if porcelain
shows evidence of being attacked. Caution: do

FED. STD. NO. 148
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not evaporate to dryness, if the reaction becomes
too vigorous, remove heat until reaction sub-
sides and then continue heating.

54 Distilled water shall be added to make a
volume of about 100 milliliters and the solution
boiled npproximately 30 minutes until all chlo-
rine is removed, ns indicated by n negative test
when paper moistened with potassium iodide is
held in the vapors. Do not let the volume go be-
low 75 milliliters. The solution shall be cooled
to 15°x5°C. (59°=+9°F.) and made,up to 100
milliliters with distilled water at room temperan-
ture. Add 30 milliliters of 40 percent phospho-
ric acid and 10 milliliters of a 10 percent solu-
tion of potassium jodide shall be mixed with the
solution and the solutien allowed to stand in the
dark with the flask stoppered for about two min-
utes. The solution shall be immediately titrated

FED. STD. NO. 148a

with a 0.1¥ sedium thiosulfate solution using
starch indicator near the end of the titration.

6. CALCULATION OF RESULTS

6.1 The percent chromic oxide in the speci-
men shall be calculated as follows:

A XN X 0.02533

W X100

Chromic oxide {Cr;Oh), percent=
Where:

A is the pumber of milliliters of standardized thio-
sulfate required to ticrate the specimen.

N is the normality of the thiosulfate solution,

W ig dry weight of specimen in grams.

7. REPORT

7.1 The chromic oxide of the sample unit
shall be the average of the results obtnined from
the specimens tested and shall be reported to the
nearest 0.01 percent.
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DETERMINATION OF TURBIDITY (TURBIDIMETER METHOD)

1. SCOPE

1.1 This method is intended for determining
the turbidity, as a measure of cleanness, of
feather filling maierials by means of a turbi-
dimeter,

2, TEST SPECIMEN
21 The specimen shall consist of 10.0::0.1
grams of material.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the mafe-
rial specification, two specimens shall be tested
from each sample unit.

4. APPARATUS
4.1 Tumbler jar. The tumbler jar and ap-

paratus shall be as specified in method 5500 of
Federal Specification CCC-T-191 except that
the jar shall be all glass or stainless steel.

4.2 Jackson turbidimeter.

421 (Gluss tube. The graduated glass tube,
calibrated in centimeters from the bottom of the
inside of the tube is partially enclosed in o metal
support. The tube shall conform to the require-
ments for Nessler tubes; i.e., it shall be of the
“tall” form, made of resistant glass and selected
from uniformly drawn tubing. The gluss shall
be clear and colorless. The tube shall have a
bottom that is plane-parallel. YWhen the tube is
filled with liquid and viewed from the top, using
a light source beneath the tube, there shall be
no durk spots nor any lens-like distortion of the
transmitted light. The relationship between
Jackson candle turbidity and centimeters is
shown in the following table:

102-876—AH——4

Graduvation of the candle turbidimeter.

Light path Light path

{distance (distanea

from inside Turbidity frumn inside Turbldity

boitom of unis holtom of units

plass tuba) glnss tubo)

cmi. cht,
2.3 1, 000 11.4 190
2.4 a00 12.0 180
2.0 S00 12,7 170
3.2 700 13.5 L0
3.5 650 14.4 150
3.8 (0o 15.4 4G
4.1 550 16.6G 130
4.5 500 18.0 120
4.9 450 19.6 110
5.5 400 2.5 100
5.6 300 22,06 95
5.8 3580 23.8 90
5.9 Bl 25,1 85
6.1 360 206.5 86
6.3 350 28.1 75
G.4 340 29.8 70
6.0 330 31.8 65
6.8 320 34.1 60
7.0 310 .7 55
7.3 300 30.8 50
7.5 200 43.5 45
7.8 280 48.1 44
5.1 270 H4.0 35
8.4 2060 61.8 30
8.7 250 72.9 25
0.1 40
9.5 230
9.9 220
10.3 210
10.8 200
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4.22 Candle. A candle, with n maximum
length of 6 inches, made of heeswax and sper-
maceti, which bums at a rate of 114 to 125
grains per hour.

4.2.3 Support. A support which aligns the
candle and the glass tube in a vertical position
so that the center line af the iube passes through
the center line of ihe cundle. The candle sup-
port shall consist. of a spring loaded cylinder
designed to keep the top of the candie pressed
aguinst the top of the support as the candle
burns away. The top of the snpport for the
candle shall be 3 inches below the bottom of the
tube.

4.5 Analytical balance,

4.6 Beaker, 2,000 milliliters,

4,7 Sieve, 74 micron (Standard No. 200)
conforming to Federal Specification RR-S-~
366, Sieves, Standard for Testing Purposes.

4.8 Scissors, razor biade, or knife.

4.9 Distilled water.

5. PROCEDURE

5.1 Place 10.0:0.1 grams of feather filliny
material (based on dry weight) cut into ¥g-
inch pieces in a tumble jar with one liter of
distilled water and tumble at room temperature
for 60 to 65 minutes. The resulting suspension

shall be filtered through a sieve into a 2,000-ml.

Mha giaels woill he o d e 1l
4108 S0CK Wi o8 \.upuuu,u DY e

screen sieve and the wash liquor will pass
through into the beuker.

hanlran
SEAscr.
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5.2 The applicable procurement document
shall siate the turbidity value, ie., the eenti-
meter height required. Based on this value the
appropriate amount of filirate prepared in 5.1
shall be transferred to the calibrated Nessler
tube and the tube filled to the exact level {(em.)
requived.

52.1 Care shall be taken to keep the eali-
brated tube dry on the outside and to avoid
seralching of the glass.  To insure uniform re-
sults, the flame must be kept as near constant
size as possible. This will require frequent
trimming of the charred portion of the wick
and frequent observation to insure that the
candle is at the top of its support. All drafts
must be eliminated during the measurements
to prevent the flame from flickering. The
candle shall not be kept burning for more than
2 minules at a time. Each time the candle is
relit, the charred portion of the wick shall be
cut off, If dificulty is noted in observing the
candle flame, the observation shall be made in
subdued light.

6. REPORT

6.1 The turbidity of the sample unit shall be
determined hy the test of duplicate aliquots of

the r-‘.pnn]n'mn fltrate and the result of each ali-

Lisls ARADAIU UL Taalaad

quot, reported as “pass? or “fail.,” Failure of
one aliguot shall be cause for rejection.
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DETERMINATION OF ODOR OF FEATHER FILLING MATERIALS

1. SCOPE

1.1 This method is intended for determining
the odor of feather filling materials upon ex-
posure to wafer,

2. TEST SPECIMEN

21 The specimen shall consist of 10.0=0.5
gram of filling material prepared as specified
in section 4.1,

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the mate-
rinl specification, two specimens shall be tested
from each sample unit.

4. APPARATUS

41 Standard one-quart jar fitted with
screw-on or ciamp-type cover.

4.2 Analytical balance.

4,3 Circulating air-oven.

4.4 Distilled water.

5. PROCEDURE

5.1 Preparation of specimen. Approxi-
mately 28 grams of material constituting a

sample unit for lesting shall be exposed in the
unpacked state in a container, composed of a
solid botfom with sereened sides and top until
it is in standard condition. The material shall
be mixed with a rod over the exposure period to
insure complete relaxaiion and conditioning. A
portion, 10.0=0.5 gramns, composed of test speci-
men, shall be transferred to a standard one-
quart jar with screw-on clamp-iype cover cap
containing 100 milliliters of distilled waler at
room temperature.

5.2 The jar shall then be agitated until the
material is thoronghly wet out. The jar shall
then be placed in a circuluting air-oven at 100°
to 105°F. for a period of 24 hours. At the end
of this time the jar shall be removerd, opened,
and examined,

5.3 Evaluation,

5.3.1 The presence of ithe odor of putrefac-
tion shall be considered as evidence of failure
of the specimen.

6. REPORT

6.1 The odor of the sample unit shall be re-
ported as “pass™ or “fail.”

FED. STD. No. 148a
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DETERMINATION OF OXYGEN NUMBER COLORIMETER METHCD

1. SCOPE

1.1 This method is intended for determining
the oxygen number of filling materials. In the
interest of standardization of testing require-
ments, it is recommended that this method not
be used in procurement documents,

2. TEST SPECIMEN

21 The specimen shall consist of 10.0=:0.1
grams of material prepared as specified in 5.1.

3. NUMBER OF DETERMINATIONS

3.1 TUnless otherwise specified in the mate-
rial specification, two specimens shall be tested
from each sample unit.

4, APPARATUS AND REAGENTS AND
METHODS CITED

4.1 Apparatus.

411 Pumble gar. The tumble jar shall be
as specified in method 5500 of Federal Specifica-
tion CCC-T-191 except that the speed of the jur
shall be adjusted to 8823 revolutions per min-
ute. An equivalent agitating device may be
used, but care should be exercised in its selection
as the agitation of the material influences the
results of the test.

412 480 wicron (Standard No. 40) sieve.

413 Analytical balance. )

d1d  dficro-buretics (8).

415 Colorimeier. Photovolt Colorimeter
Model 401-T with filter #530 or equivalent.

4.1.6 Recorder. Varian Model G11A Strip
Chart Recorder set. to 25 mv span with chart,
speed of 2 inches per minute nnd chart paper
type 5A or equivalent.

4.1.7 Séapwrzdch or suitable equivalent.

‘ Q F¥neTinn ]
‘;-1-0 L2 G, .4 UUU 1ILL.

41.9 Graduates. 1,000 mi., 100 ml.
4.2 Reagents,

4.21 Distilled water.

422 6N sulfurie acid.

4.23 0.1N potassivm permanganate.

5 PROCEDURE

5.1 Preparation of specimen. Approxi-
mately 28 grams of the material shall be ex-

posed in the unpacked state in a container with
n solid bottom and screened sides and top until
in standard condition. The test specimen con-
sisting of 10.00.1 grams shall be taken from
the conditioned material.

5.2 The specimen shall be placed in a tum-

ble jar with one liter of distilled water and
tumbled at room femnerature for 14 minutes,

SRILUILCLE SR P LR SA-LR LNt P LT} U £ N #1084

The resulting suspension shall be filtered
through a 420 micron (Standard No, 40) sieve
into a 2,000-ml. beaker. The stock will be cap-
tured by the screen sieve and the wash liquor
will pass through into the beaker. Do not
squeeze excess waier from stock into beaker.
5.3 Remove a 200-i. aliquot of the filtrate
from the 2,000-ml. beaker and put into o colo-
rimeter cell. Add 2 ml. of 6# sufuric acid.

.
{Note: Tf colorimeter and recorder used are of

the type that requires a wnarm up period, the
apparaius shall be staried and allowed to op-
erate for a period of 5 minutes before use.)
Turn on stirrer on colorimeter and switch re-

- corder chart switch from stand-by to low.

54 Adjust colorimeter by fine and coarse
adjusting controls until the meter reading on
the colorimeter is 90 on the percent transmission
scale. Indicator pen on the recorder must agree
with pereent transmission meter reading. If
transmission reading and recording line reading
are not the same, ndjust recorder until recorder
is in balance with transmission reading on color-
imeter.

5.5 If wash liquor being tested is too turbid
to adjust colorimeier to 90 percent transmission,
choose & lower percent transmission to which the
colorimeter will adjust. Again, colorimeter and
recorder must ngree.

56 When recorder and eolorimeter are in
adjustment, by means of a 5-mi. bureite divided
into 0.02-ml. divisions, add 3 drops of 0.1V po-
tassium permanganate per minute (utilizing a
stopwatch) unti] the recorder chart paper shows
n deviation of not less than 2 lines (numbers)
below the original setting, i.e., if original set-
ting was 90, a reading of not more than 88 must
be recording at the end of a minunte interval be-
fore test is stopped. The munber of milliliters

FED. STD. NO. 148a
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of potassiumn permanganate used to indicate a
deviation of not more than two lines or numbers
within the specified setting shall be multiplied
by a constant (40) to determine the oxygen
number of the feather material. The resulting
product shall be considered “the initial oxygen
number of the feather material” and in calcula-
tion of results iz indieated as “A" The milh-
liters of 0.1¥ potassium permanganate used is
equal to original reading of 5-ml. bureite con-
taining the 0.1¥ potassium permangunate mi-
nus the final reading.

5.7 Blank determination distilled water.
A blank determination shall be mude on the dis-
tilled water. This shall be determined as speci-
fied in 5.6, excluding the feather material and
agitating pertod. The value determined shall
be considered “the blank determination of the

FED. STD. NO. 148a

distilled water” and in calculation of resulis is
indieated as ¥B.*

6. CALCULATION OF RESULTS

6.1 The true oxygen number of the fenther
material shall be ealeulated from the following
formula:

True oxygen nmnber of fenther materinl=3A—13

Where: A=Initial oxygen number of the feather
material

DB=BLlauk determinction of the distilled
wiater :

7. REPORT

LA | L ) B . U G SUR Y PSP
o1 L LHE LLTUS UAYDGIL IHINIDEr UL

the saiij
unit shall be the average of the true values ob-
{nined from the specimens tested amd shall be

reported to the nearest wlhole number.
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Freure 1.—Waterfowl Feather,

A to C—Quill

A to B—Quill Point
B to C—Quill Shaft
E—Barbs
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Ficune 4 —TFeather Barbules (Landfowl and Waterfowl).
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Froure 5.—Waterfow]l Feather Barbules.
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Fraore 7.—Waterfow] Quill Feathers.
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Froons 8—Lhumged Waterfowl Feathers.
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Froure 10.—Down, Plumtles, Nestling Feathers (Waierfowl).
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Ficune 13.—Wuterfowl Feathers.
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Fioune 14+ —Waterfowl Feathers.
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Ficore 15 —Waterfowl Feathers.
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Ficune 17.—Chicken Feather.




Downloaded from http://www.everyspec.com

FED. STD. NO, 148a
December 10, 1564

NEEIITEAER2A LR
Exm

Ficure 18 —Landfowl Feathers,
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Ficune 19—Small Landfowl] Feathers.
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Freone 20—Landfowl Quill Feathers.
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Fioure 21.—~Crushed Landfow] Feathers,
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Fiaore 22.—Residual Matter, Damaged Feathers, Feather Fiber (Landfowl).
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Ficune 23.—Landfow] Feathers.




Downloaded from http://www.everyspec.com

FED. STD. NO, 148
December 10, 1964

4
i

|
Al

spagaiifegiy sdirager

ety e

Froure 24.—Landfow! Feathers, .




