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| producis in this publication does nol constitule

The Classilication of Cotton

Prepared by the Cotton Division
Agricultural Markeling Service

A. MWature of Colton and Basis of
its Classitication

1, The cotion fiber. —Raw cotton, n
its usual markelakle form. consisis
of masses of fibers packaged, for
conveniegnce of handiing, in bales. In
a single pound of cotton there may
pe 100 million or more individual
fibers. Althgugh cotton libers vary

greatly in physical properties even
pure variety of coltan, the indi-
vidual fibar is the basic unil upon
——— ———— ——e— e
-.pf_rl:_r:h spinning value depends,
L

Each fiber is an cutgrowth of a
single cell thal develops in the sur
face layer of cells of the cotton-
sead. During the early slages of its
growlih, the fiber &longates 10 1S
maximum length as a thin.wailed
tube. This fiber wall is 1then thickened
within by depositions of ceiiulose as
it matures. When the growth period
ands, the living material dies and
shrinks. The fiper then consists of a
tubular wall and a central canal.
wWhen the bolls open, thesa fibers,
whigh wvary considerably in length
and degree of wall thickening, col-
lapse much as does the deflatec
inmer tube of an automobile tire; and
in collapsing, they become twisted
apout their own axes, forming what
are known as convolutions (fig. 1).

2. Botanical groups of collon.—
Botanically. there are three principal
groups of cotton that are of com-
mercial importance. Those that hayve
been developed in thé United States
from colton nalive 1o Mexico and
Central America (Gossypium hirsu:
fum) are kiown 85 Yoland et I0nS
and genaerally vary in staple lengih
from about 718 to 1% inches, A
second botanical group which is of
early South American origin (G. bar-
badense) is generally of langer
staple and includes Egyplian,
American Pima {(American Egyptian
prior o July 1, 1970), and Sea island
cottons and some of the Paruvian

and Brazilian varieties. A third group
embraces those shorter stapled col-
16ns that afe halive to tmdfaand ™
easiern Asia (G. herbaceum].

4. Harvesting, seed cotlon storage,
ginning, and bale pagkaging.—Seed
colton that has been harvested
mechanically tends to contain more
trash and olher irregularities than
carefully hand harvested cotton,
Due to economic faclors, however,
girtually ail ol he LLS. Golton crop—
59 percent—is now harvested )
mechanically. o

Handpicked cotton is harvested by
removing the seed cottan focks from
the open boll by hand, This meihod
results in the lowest amounts of
trash in the ginned linl, Snapped
coltan also is harvested by hand,
but the entire boll is broken off the
plant, The volume of hand harvesling
has declined steadily, and now 1855
than 1 percent of all U.S. cotton is
narvested by hand labor.

Most of the cotlon crop has been
harvested in recent years b
mechanical spindle-type pickers (tig.
Zywhich remove the seed colton
trom the opened bolls, Since 1967,
an average of over 70 parcent of the
Co¥fon hias been harvested (Nis way.

Mechanical strippers also are IMEpr
lant in the harvesting of certain cot-
ton vaneties. Since the stripper
maching gulls the entire boll from
the plant, stripped cotton conlains a
fgher proportion of trash and other
material. i

Machine-salvaged cotton is cotlon
whsmm-m&mﬁ'l‘?_bv
special machinery, This method
Mﬁs
o_t@jmmamw_ﬁ
colton, and therefore is not us
Very often.

Field storage of harvested seed cot:
ton prior to ginning has become a
commaon praclice in many areas,
and the percentage of collen ginned
each year from ricks and modules
has grown since recordkeeping was
begun in 1974, Storing the seed cot-
ton allows the grower 1o lake advan:
tage of gobd harveshing weathar,
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regardiess of the capacily of local The cotton module is the most come.

ginning facilities. This aligws e menly used type of field storage
producer to tilize available labor sysiem. Harvesled seed cotton is

iciently. dumped into a module builder {fig
a 3) which compacts it into a stable,
cohesive stack, which can contain
as many as 14 bales, The module
usually has protective covering and
Figufe 2. —A tao-row mechancal can be stored at any point betweean
gpindle{ype pickar in OGRetanon the field and gin T_p-leY may be
fransported intact at the grower's
canvenience withou! the use of a
convantional seed cotion trailer.

and equipment more ell
e ———

Seed collon also may be stored in
ricks, Picked collon is lposely com-
pacted into a pile of indeterminate
langih on bare ground and coverad.
Ricks cannot be transporied intact,
and the cotlon must be rehandied
and loaded inlo a conventional seed
cottan trailer for transport. Due 1o
the greater handling ease, modules
are becoming more widely preferred
for seed colton storage

Cotton ginning is the separation of
libers from the seed. Cotion ginning
processes have gradually expanded
tg include drying or conditioning,
cleaning, extracting, feeding, gin-
ring, Iint cleaning, and packaging
as distingi slages L=

Figure 1. =Cotton: A g lield: B in an open boll, C. several locks im a boll. D single
tibeer, showing wall thickness and convalelions, magmil id
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Table 1 gives a description of Ameri-
can cotlon bales, which are illus-
trated in figure 4.

4. Variations in cotton gualily. —
About 80,000 farms produce collon
i this couniry; and in any single
year much variglion 15 loynd in the
quality of this production Yariation
ocgurs (n the guality of cotton
grown on a single farm—in fact it is
moTungsual (o bl
Variation within a single bale. Thage
vananons or qually result from dif-
arencas in varieties planted, solls,
fainfall,_irrigalion praclices, tar-
iTlzers, temperalures, cultural
methods, MZee! damage, lengin_of
growing season, xpo an
colion befora harvest, and method

ol Ramvesting and qmmmg.——

Qualily—as measured by such fac

tors as lengih, strength, linenass,
and malurily —is governed 10 a con-

EETaoTE BXTeNT by The variety and
Guality ol Ih& sged planted, a5 well
as by the weather and the farming

practices lollowed during the period
in which the fibers werg developed,
The quality faclors of color, laal,
and ginning preparation are affected
1o a greal extent by the weather and
Eg'—-—y—r-r""_m I of exposure alter the bolis
cgen, by plant characlerislics.agd

by harvesting and ginning practices.

5. Classification of cotton. —Collon
classification or classing forThe
gurpose of this disgussion, js the

t and science of describing the

guiality © on in terms of grade,

staple length and micronaire
reading according to the OHicial
Cotton Standards of the United
States Collon may he Classed in
terms of other standards or by com-
parison swith [ypes: bul in the United
Slates if standards are used, they
musl be the official slandards. For
grade, clagsifi ad on
appearance, and is accomplishad
chiafly through the sense of sight
iy Tritegralion of The ThTeE TaIGhs of
Iz

grade—coior, leaf, and prepara-
tipn—in the sample. Clagsilication
for staple length involves both sight
and _I_CE;__;T'- and is made by pulling
out and comparing a iypical porfion
of fibers from a sample wit [
official sTaple Type. The micronaire
reading 15 an aillow measTIEmEnt
which indicates fiber fineness and
mafurity In combination. Micronaire
is determined by Using a cotlon
specimen of standard weight which
is compressed 10 a standard VOlume
and subjecled 10 a standard air
pressure. The resultant volume of
ai-llow through the specimen is’
meagurad a s the micronaire reading,
which is commaonly reférred tg as
mike reading or simply mike (fig. 5.

'I:able 1.—Approximate dimensions, weights, and densities of specilied kinds of American colton bales
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A
{6 bands)

{9 bandsj)

{9 ands)

F:gum 4 —=RBales ol collon: & modilied qin flal bale: B coampressed umvarsal bala: ©
compressed standard bale: D. comprassed high D bale: E, gin standard bale: F. gin
umvarsal bale

& \Why cotton ig classed —Colton
is classed to determing the grade

staple length and micronaire read-

ing. which indicale {o a large exient
he spinning ulili L1} the

marke! value of each bale. In recent
years the U.5 Department of Agh.
cyliure has classed for farmers
aboul O7 percent of the collon pro-
duced. Farmers are interested in fhe
classification of each bale to ap-
praise production, harvesling, and
ginning practices and to Market
their cotton advantageously. Clas-
sificatign is a means by which the
cotion merchant efficiently buys
and sells cotion. In the processing
of cotton, uniformily of guality is
desired. While classification re-
mains essential 1o the pricing
systemn for colion, additional mea-
surements, particularly liber
strengih, often are used in Commer-
cial transactions

B. Sampling

7. General —Cottpn is packaged in
bales of approximately 500 pounds
Because of this size ang method of
packaging, if is impractical for a
buyer (o inspect actual bales of col:
ton at the time of purchase. There-
tore, it is genaral practice lor
markel transactions to be made on

tha basis of samples grawn from
each bale, Samples are salisfactory
for this purpose to the extent that
they are representative of the bales
from which they are drawn.

8. Drawing of samples.— A sample
should weigh at least 6 ounces and
consist of itwo parts of 3 ounces
each taken from opposite sides of a
bale. In drawing the sample, culs
should he made deep enough 1o
reveal a true specimen of the bale,
and the tace of the sample should
ba aboul 6 inches wide. A sample
should not be dressed or trimmed. &
sample should never ba drawn by
culting a second time info an old
sampla hole. It the sampla is im-
properly drawn, too small, or the
face 100 narrow, it s difficull 1o
determine the correct classitication,

Cotton bales may be cut lar sam-
pling before of altef putting on the
bale wrapping. Ongmnally, all sam-
pling involved cutling the wrapping
malenal. Since many users of cot-
ten objecied 1o the losses which
Could result when the sample
noles weara left open and ..']3.1".|'|I1'|q
the holes is costly, methods for
sampling which leave the bale cover
intact wera developed. Methods
which aliow the bale to ba formed

Figuse 5 —The micronaire measures the voluma of aw-tow through a collon specimen
and indicates polh hiber ineness and malufity



and banded, than cut for sampling,
pefore pulling on the bale covering
have gained widespread use sinca
their development, Anather way to
avoid damaging the protective bale
covering s by use of mechanical
samplers.

Mechanical equipment has been
developed for sampling cotton bales
during the ginmng process, and can
be installed in mosi existing gins.
Al timed inlervals during ginning,
small portions of the fint are ex.
tracted, automatically accumulaled,
prassed, and packaged in a wrapper
bearing the gin bale number. Two or
threa samples of appropriate size
for sampling are obtained, and the
nale covaring can be left intact

9. Handling of samples.— After
camples have been properly drawn,
they must be handled carefully and
in such a manner as to prevent loss
of leaf, sand, dust, or other material
that would change their representa-
liveness. It is also important (o see
that no particles of leat, dust, or
sand are dropped upon them, as
they may be changed in grade by
the accidental accumulation of such
trash,

The useful lite of a sample will
depand 1o a large extent upon the
care given it, and the extent 10
which il is handied, Alter several
classilications the representative-
ness of a sample becomes queslion-
able

The usefulness of a sample also
depends upon the preservation of
its identity. A tag of coupon show-

ing bale number, nama of gin, com- .

press, warehouse, of other iden-
tification should be kept Deiween
tha portions from the two sides of
the bale.

10. Care of samples.—Il a sample
may be needed lor fulure reference
after classification, it should be
carelully wrapped or rolled 10
preserve its idenlity, The sample
may be preserved by placing it in an
individual container, such as a
plastic bag, of by storing it with a
group of samples carefuliy placed in
a large container. Samples should
not be allowed (0 ramain open on
tables as exposure (o dust may
causa loss of brightness, and axpo-
sure to light may cause color
changes

The temperature and hurmdily ynder

which 5a1nples are store T 2]
important. Excessive drying of col-

ton samples may snorlen the ap-
pargnt staple lengih, Excessive
d'ampness. may accelerale the rale
of incréase Tn yellgwness of the col-
tan. An extremely high temperalure
may increase the effect of humidity.
The validity of any cotlon sampie is
subject, therefore, to the conditions
under which if is stored and the
length of storage

C. Factors of Grade
_.#"

11. General. —Grade is composed of
three lactors—color, leal, and
feparalion

Colaor

12. Color in cotton.—When ypland
coiton opens normally, il is while.

onfinued axposure in the ligld to
weathernng and the golion of micen.
opganisms can cause this white got-
ton 1o losa its brightness and

rker, Under ex

ditions of weathér damage, the
color may become a very dark,
biuish gfay ==

_—— ==

Upland cotton in which growth 15
§lopped premalurely by a frost,
drought, elc., may a yellow
color that varies in depth. Colton
may also become discolored of
spolled by the action ol ngecls,
fungi, and ins, TE,-_chI-.:nr'l
will become darker alter exposure to

COn-
S

_ @gverse condilions in The leld,

Discaloration may also be caused
by il or grease used in machanical
harvesting equipment or come from
green leaves orf other parts of the
cofton plant which have boen
crushed by the machinery. Begarg-
loss of cause, any departyre fram
the pright color of normally opased
coiton indicales a deterigration in

qualify

13. Color groups.—In the grading of
U.5. upland cotlon, ail of these
color differences are recagnized,
divided into calegories. and
described. The varying amount of
yellow color found in collon forms
the basis for the color groups used
in the standards {or grading upland
cotton

These color groups are: White, Light
Spolted, Spolied, Tinged, and
Yellow Stained. The Plus, Light
Gray, and Gray designalions are
used to indicate different combina-
tions of color and leal than those
normally found in the While grades.

14, Grades within color groups. —
As the cotton in each of the color
qroups is exposed o weathering, it
becomes progressively darker. The
digree of darkness & e phncipal
basis Tor grade divisiong wilhin
£2ch color 9roup, the higher grades
Leing Grighter in color than the
lower grades. However, each grade
within & color group also conlains
some chroma dillerences—for ex
ampie, the difference between the
whilest and the creamiest sampla
within any one of the grade boxes.
Strict Middling, Middling, and Strict
Low Middling in gach colar group
are examples of grade divisions
wilhin color groups.
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A. leal particles
B. maoles

L. shals
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Leal and Other Trash

15. Nature of lsaf and other lrash —
Cotton usually becomes confami-
naled by leal and other trash in
various amounts due 1o Xposure in
the figld and by harvesting methods.
The amount of foreign matter re-
maining n the lint cotton afier gin-
ning Is largely depandent upon the
trash content, 1he condition of the
cotlon al the timea of harvest, and
the amount of cleaning and drying
machinery to which i1 has been sub-
jected during the ginning process,
Even whan collon is carefully har
yested under ideal field conditipns,
it g very difficull not to include at
lgast some pieces of leal and tash
Although much of the foreign matter
15 removed by the cleaning and dry
ing process during ginning, it is at
present impractical to remove all of
i

Leal includes dried and broken
plant fohage of various kinds, Leatl
may be divided into two general _
¢ paj Targe leal and (7]
‘pepper” leal. Large leaf is gen-
gfally less objectionable, as large
'y removed
.'- -11.4-1_ch [. rnr 5 - n1r-|r|.ﬂ
DIDCESS

Ll

" ¢

"'.l.-l-"l"'"f; arg moreg np'ﬁl

In addiion 1o leat, othar trash and
malterial such as stems, hulls, bark
whole seeds, parts of seads. shale

5, Qrass, s5and, ail, and dust ara
somelimes found n raw cotlon (hg
6). Shale is the liming of the bur
Mates are immalure undevelopead
seeds, (See ilem F on special-candi-
Lion cotlons.)

16. Importance of leaf and lrash as
a faclor of grade.—Leal and other
trash in cotton represents a loss
since il must be removed as waste
n the manufactunng process. The
small parficles of loreign matter
Thal arenol remoyed in manufactur
ing detract from the gualily and
appearance of the manyfaciyred

arn and fabric. Collons which con-
tain the Teast amount of loreign
maiter, other conditions being
equal, are those with the highest
spinning value. it is because of this
qualily relationship that graduations
of leaf and trash are important in
grading cotton.

Preparation /E;ﬁf;;

—"Prepara-

1 Mllbe
the r:le_gree of smalhﬂess ar rough-
ness with which :he -:nttq_n_ts
:;mned and the relative neppingss
ol "he ginned Ilnil'

18. Elfect of preparation on spin-
ning utility, —Various methods of
harvesling, handling, and ginning
cotton produce difierences in rough:
ness or smoothness of preparation
thal sometimes are vary apparant,
However, laboralory tests do not
supporl the belief that these easily
recognized differences in degrees of
preparation in the raw cotton will
follow through 10 produce egually
imporiant ditterences in spinning
resulis. As a general rule, smoothly
ginned cotton resulls in less waste,
and produces a slightly smoother
and maore yniform yarn than roughly
ginned cotton. Excepl for cases in
which the roughness is excessive
gnough to cause the cotton (o be
reduced in grade materally below
that of cotton having normal gin-
ning preparation, laboratory experi-
ence does not show significantly
lower results for yarn tests. l,_n_r_lg_q_:_r
c._',["{_.ﬂs, normally will have a rougher

appearance alter ginning Than

SrColiong, byl thal does not
”P’J"ﬁsﬁd:ﬂx_ﬂme
from such cottons widll he ralg) wily

poorer

19. Meps --Nep ___ma.ll tanglad
knots of tibers {f 1 that are visi
Ble as _::_IG_[_E._L'lr_J_E.:Ebu_r_'lLW athin

web of fbers isheld 1o the lighl or

against a a dark background. Meps in
lint are undesirable because, if not
remaoved, they will appear as defecis
in the yaen and fabrics. The removal
of neps from the lint is difficult,
costly, and lrequently impossible.
E__E_Iop_gL r and finer coltens lend to
e more “neppy  than the shorter
Q_q_arsﬂr Collons. L.||‘.'| I‘rawng a high
percentage of thin. wallegd d_immature
tibers (low mlcﬁ'-}'ane readings) s
especially likely o be neppy. Neps
are difficuit for the classer to detect

ar F'\-u'a. luate,

1



Figure ¥.=—NA, neps ane visible
undar tha micrascope showing
ted clumps of libars, which eontribute 1o
SISE

r specks i the linl, natural size: B, 2 nep seen
rs. magnified. C. naps are large and mal
w rouah appearance of lint cotion, natural

12

20. Maps.—The term “nappy”
describes lint thal 15 rc:-ugh and
Igmpy, and IMa term “nap™ is ap-
pligd 1o large clumps or matted
masses of libers thal contribute fo
the rough appearance of glnne_q col-
ton {fig. 7). Their formation is in-
flyenced to a large extent by the
candition of the seed colton al the
tima of ginning. Cotton that is
ginned green or wel lends to be
nappy. Naps are relatively easy for

_lhe classer tu de!ec! bt a:a nol as

0. Standards for Grade

21. Bust histary of grade standards.
—USDA tirst established gl slandards
for The grage of American U_pln"ld
cmm"l in_1909, These were for nine
'.‘JfﬂJF:.; of white cotton and they
were never formally promulgated.
The standards were entirely permis.
sive and they were never used to
any great extent in either gomeshic
or expoft lrade. The next upland
grade standards were promulgaipd
'r‘uer 1he 5. Cotton Futures Act
of August 18, 1914 (ree |r¢'~£"“l:.-|:'l:.‘£r
5.‘3“1.!5'_1'7 *@T'E"-_anu \h»:-ul USE Was
T"r.ﬂp é_['FH;,-_c-:}rn,u. sory on the
"nn-:un Tulures exchanges in the
(nited Slates on gng arier Fapryary
*ﬂ 1915. Otticial grade standards
of ﬁ-l"‘--"lca"l Pima collon were first
E‘u’al:n plished i October 1918, The
u' & Collon Silandards Act of March
, 1923, gave further impetus to
USDL':& cotton standardization
work. The grade standards have
been expanded in number and re-
vised from time Lo time since the
early days of standardization. A
complete listing of symbols, code
numbers, and definitions of the of-
figial grades may be oblained from
otton Division, AMSUSDA, Mem
phis, TH

Most of the present standards for
grage of American upland cotion
wers promulgated by USDA in Jung
1962, The lasl major revision of
arades for American upland colion
ocourred at that time, butl minor
revisions have bean made in
response to changing production

patlcrns since then, The U.5. Collon
ards Act provides [or one
ye-ar s notice DETOE any any ch.:!r'-gL ofr

Ln.u.ai—the_a,tig::ards can be
made effective

22 Universal Standards for the
grade of American upland cotton.—
The Official Gougn_ﬂg_ndnrds of the
United States fort rade of
American | Upland Collon are  als0
c.aTrJ Universal Standards, USDA
antefed inlo 1he onginal Universal
Colton Standards Agreement with
nine leading collon assoclalmns in
seven major Eurgpean colton-con-
suming countries in 1923 and 1924,
The original agreemani has been
supplemanted and revised and now
includes cotton associations and
exchanges in many of the foreign
consuming countries, The agree-
ment provides for (1) the adoplion,
use, and observance of the Unver-
sal Standards in the classification
of U.S. upland cotton, (2) the arbitra-
tion of settlement of disputes with
respect to such classification, and
{3) the preparation, distribution, and
proteclion of key copies of the
Universal Standards.

Conferences are held evary 3 years
in the United States 10 insure acou-
rate reproduction of the standards
and o consider any revisions
needed in the standards. United
States cotton asscciations and ex-
changes participate in the conlar:
ances and the standards work thal
is provided forf in the agreemeant.
Both .5, and foreign represania-
tives provide vitally smportant advice
to USDA in siandards development.
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Figure 8. —Diagram of grace standar -:w. poxes. bath 6- and 12- samples sizes, 10 Show
placement in 1he White grade boxes of collon Irom several areas. It is nol alwiays
possible 1o loliow these diagrams becauwse coltons of all grades are nol always

available i each area
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23 Physical stand: ards for grade

As Tnoicated by rr:FTf«-‘Fmg ol cotlon
grade standards, only a portion of
the grades 15 represented in physical
farm by samples pul up in boxes.
The remamning standards for grade
are descriptive, and no physical
form is produced for these, The
range of each grade for which there
is a physical slandard is represented
by 12 samples in the official box.,
Colions represanting several areas
of production are used in each
grade. When possible in the White
grades, samples are placed in the
baxes in the posilions shown in
figure B

The onginal set of the physical stan.
dards currently in eltect is sealed
and deposited in a vaull al the
UsDa in Memphis or Washington,
D.C. Copies of those, known as
practical forms, are prepared and
sold by USDA. In addition, guide
boxes confaining six samples are
prapared and sold, The utmost care
is taken (o keep the range of color
leaf, and preparation in all copies of

each standard, whether & or 12
samples, as nearly (he 5ame as
possibie

n.
color of :r:r:
ndards stored ¢
used under differanl conditions may
differ eonsiderably as lima gogs on
1 a8 cool and dry
change as fast as

ot in a hot and homid
r..l r"l'hi:' Because of the s natural
I:F".-Ll‘l.“{- 1 is necessary in preparing
copies of 1he standards to keep the
color at a level within the range of
ihe onginal standards al the time

hey re established. The cotlgn
colonimeler is uselul for this pur-

pme Also, because of the change

oior, copies of the slandards are
pre.spe.rnu annually and are effective
for 1 year beginning July 1

The samples in each standard grade
box are photographed, and the
photograph is inserted in the cover
of the box. A comparison of the
photograph with the surface of the

colion in the box provides a check
on ils authenlicily by disclosing
whether the surface of the sampies
has been disturbed or altered in any
way. Thus the photograph affords
protection o users of the Dox.
Figure 9 is a photograph of a box
representing the grade of Middling
White (31) cotion

24, Descriptive standards for
grade.—The descriplive standards
for grade are based upon 1he
physical standards. Each ol these
standards provides a description for
cotton in which the factors ol
grade—color, leal, and prepara-
tion—are not contained in a single
physical standard, For example,
“Migdling Gray (37) is Amarican
upland cotton which in color is
Strict Good Ordinary {61) and which
in leaf and preparation is Middling
(31} or better,” and “Middling Plus
{30), 15 American upland collon
which is Middling (31) in leal and
preparalion with Strict Middling (21)
color,” A complete listing of
physical and descriptive standards
with code explanations may be ob-
tained from: Cotton Division, AMS-
UsSDA. Mamphis, TH

25, Grade not specified without
reference to all three grade faclors.
—The grade of colton is determined
in '.,ﬂr"n- T’JQ_E“-T leal, and prepara
fion. Color is used as a part of the
grade name EH.I:EDT. far White cotton
which is often specified without the
color name, Middling, Tor example,
when used by itsell, refers 10 cotton
with color, leal, and preparation
within or averaging within the range
af the standard for Middling White
(31) colton,

26, American Pima and upland
grade {dards difler. —Amarican
Pima cotion is naturally ol a deeper
Yelow cojot ihan upland collon. The
leal content ol American Pima slgp-

dards is peculiar 1o this colton and
does not mateh (hat of upland stan-
dards. The preparation is very dif-
upland standar inasmuch as
Amerizan Pima collon [s gmned on

raller sean 0 figure 10,

fooks more stringy and lumpy.

15
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Frgure 10.—Practical form of the standard for American Pima cotion grade Mo, 3. The
preparalion of 1his colton differs from that of the short s1aple colion because il 1s
ginned on roller gins insiéad of saw gins

Figure 9 —Pracic

farm for the grade of Medgling White (31) upland cotfon, A
photograph 15 inserted in the cover of the box to verily the preparation of the co
and the position of the leal. Each box carmies the seal of the Deparimant of Agneulty
angd the certificate and signalure ol the Secretary, Other grades for which practical
forms are prepaned are represenied in 1he same way
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27. Amencan Pima grades. — Amarn-
can Pima standards are also pra-
pared in physical form, (A complete
listing may be obtained from the
address above) When American
Pima cotlon is Tower in grade Than
ihe-towest physical standard, 1t i5
gIvE e NERT IOWET QratE numer,
wn:v:.h is ::.h?s. r||'._r r'.'e

E. The Determination of Grade

Colton is classed for grade, staple,
and micronaire to arnive at a
description of its quality in terms of
the alficial cotton standards

28, Lighting conditions.—Since the
determination of grade is By visua

sificalion is to be maintained

Lighting not only should De unifarm
and constant, but any artificial light-
ing used should provide color
rendering equal to that of daylight.

Until 1940, praclically all cotton
classification was done in daylight,

often under norlh skylighls because
they provided the steadiest illumina-
tion for the grealest number of
hours. Since the color of a lightdo-
moderdiely overcast norih sky has
baan Tound in praciice 1o be 1he op-
"Lum color of dayhght preferred by
“tlacsers, daylight ol thal color has
‘E‘E‘Eﬁ“ﬁ!a&h%ﬁ%ﬁ a5 a slandard for
arlilical lig Ing
rgoms. This slandard 15 described in
terms of the International Commis.
sion on Hlumination (CIE) speciro-
radiometric curve for daylight at
7500k, = Standard lighting condi-
tions in all USDA classing labora-
tornes are oblained by the use of
special lamps designed to duplicate
as closely as possible the color
gualily and spectral distribution of
the standard. This allows classing
laboratories which are geographi-
cally widely separated 1o have more
consistent lighting, so thal a classer
can go from one classing room 1o
anothar without having to make con-
slant adjusimenis for wide dil-
ferences in the amount and guahty
of highting

I"'"l '“lllm m

Figure 11.—Classing room
with artificial ighting
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'ngl'nl.r'lg Conon-Classing Rooms
For Color Grading. American Socie-
ty for Testing and Materials. AN-
SIHASTM D 1684-71 (Reapproved
1976).

Bl s
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Lighting in the classing room should
be diltused, but with encugh direc-
tign to allow a perception of depth
as a classer looks info the cotton. It
should be as uniform as praclicable
over all working areas of the room,
There should be no glare or cross-
lighting. Brightness conlrasts fram
the light source and surroundings
should be at a minimum, Because
collon classing rooms are usually
very dusly, lighting units should be
enclosed. They should also be easy
to install, inspect, and maintlain in
good order

A minimum of _ﬁg_juur candies of
||Ium-||'|=:1m-| al the classing level is
required, The initial level of light
should be at least 100 loot-candles
at the time of installation 1o allow
tor the 30-percent decrease in light
cutput that is normal during the
uselul life of many lamps. However,
the range within the classing area
between the highest and lowest
reading should not exceed E{r ool-
candles. The exact amount of illumi
nation, il kept at or above the
minimum, 15 not critical

S “:]F congds lligns ane mpor-
tant. All colors used in classing
rooms should be neulral, either

wWiTE, iy, or ;;a_l_-, Walls should

b vern -.,,m in color, A I.g-1 gray,
[OST OTWHITE, 1€ prelerable. 50 as to

Lnsensa 1na

In USDA classing rooms lighting
units, which are about 2 by 4 fest
Jsually are hung with the lower
edge 10 feat from the floor, in rows
ihat are on 7100t centers, Most
USDA classing rooms have lour
rows of lights which allow Tor elfi-
cient use of two rows of classing
tables. Some small commergial
classing rooms have two rows of
four ynits each, A single & to
1:foof classing table in a small
room should have al leas| three
lighting units installed end to end,

Figure 11 shows a modern classing
room equipped with artificial
lighting.

29. Directions lor handling samples
in graging. —When lifting the sam-
ple from the table preparatory to
classing, ene hand, with the finger
spread shightly apart, is placed on
the top side of the collon sample,
The sample is held lightly in the
hand and turned so tHat the other
side ol the sample may be clasped
with the free hand and brought 1o a
position slightly below the shoulders
and aboul 15 to 20 inches from the
eyes. This position is usually best
far classing purposes, The cotlon
sample should be inspected for
calor, leaf, and preparation while it
is on the table and as it is being
picked up

To open the sample, press the
thumbs lightly into the top edge and
open and close the layers of cotton
gently, as if they were pages of a
book, As the sample s opened and
closed in this manner, each layer is
abserved for color, leal, and prep-
aration

30._Regulations. —Tha requlations
af U'SD-& un-d::r U5, Cotton Fumres

Act and The US. Colton Standards
"Act prescribe that:

11 The classi tication of all cotlon
Sa'TL.-'E‘S shall be according 1o fhe

offici +iicial cotton slandards of the
United Stales in effect at {hat time:

e

i2) Ifa sample drawn from one por-
tion of a bale 15 Iower In grade Than
CPeTTaWTT TTONT anoiier portion of
SOTHOATE, axcepl A5 DINETWiSe pro-

vITTET T The | regumﬂmrs—[hj_mas,g;h
cdTion of the bale shall be that of
tHa sample 5 _ﬁawmg The lownr
mx and

(3 [Lthe cotlon be reduced in
grade, by _presance of
exirangous matter or other irregu-
larities or defects, below its grade

accnrdmg 1o  the Qrflclnl cottun

grate Trom whn:,r. il Isj_wlﬁlﬂﬂ
the grade to which it is 50 reduced,

and the g Dﬂumﬂm‘%h
50 reduces ils grade shall be =
minéd and stated. — ——




Fuguee 12 —Praper method of companng sa
held by the side of the box in 3 position tha

31. Grading on physical standards
—Eaeh of the official physical stan-
dards for grade is composed of
gsamples of colton diftering slightly
in grade factors, thus creating whatl
is called the range within each Dox
It is possible to make a comparnson
with ane of the samples in tha
grade box for color, another for leaf
and still another {or preparation,
Any colton that possesses grade
factors which come within the range
of any single standard, regardless
of how these lactors are combined
should be classed as of that par-
ticular grade

20

mple with standards tor grage. Sample s
t will give the same light 1o balh

32, How to compare samplas with
physical standards.—To compare a
sample with one of the official
physical standards for grade, the
sample should be rolled 50 as 10
give it a surface or face as nearly
like thal of the stamdards a5 possi-
hie: the sample is then held by the
side of the box reprasanting the
grade in guestion in a position hat
will give the same hight 1o both {(hg
12}, In making these comparisons,
the laces of the samples in the
boxes should never bg disturbed;
and 1he classer should exercise
care to prevent any foreign
sybstances from falling upon the
gyrigce of the samples in the boxes
The standard boxes, when not in
use, should be kept closed and
should be stored im a convenient
place for ready relerence.

33. Grading on descriptive slan-
dards,—In classing samples of cot-
ton that fall within descriplive stan-
dards for grade, comparnsons
should be made with the boxes of
the physical standards adjacent 1o
the sample in guestion. For axam
ple, il 28 sample appears to be Mid-
dling Light Spotted (32), il should be
compared with both the Middling
{31). and the Middling Spotted (33)
poxes 1o be sure that it falls be-
tween these grades lor color and
matches Middling (31) in leal and
preparation.

34, Samples differing in successive
breaks.”—I1 often happens that
dillerent breaks ar gpenings of a
sample are unlike i colar, leaf, of
preparation, The grade of the sam-
ple should not be determined by
gither the grade of the lowest and
poorest nor the highest and best
opening in the sample. Afler cpen
ing the sample several limes, the
tinal gecision should be made by
averaging lhe grade ol all breaks or
openings. This method of classing
15 not maart to be used in classing
two-sided bales, but should be
employed wn classing cotton that
shows slight variations in ditferent
breaks
It a sample shows that the bala is
compased of colton ol dilterant
grades. such as Strict Middling (21)
on gne side and Middling {31) on the
ather side, the grade should be
determined according (o the cotton
on the low side in accordance with
regulations.

35, Graging machanically drawn
samples,—In classing mechanically
drawn samples, slight variations ol
colar, leal, and preparation may
show in different cpemings of the
sample since the sample segments
are taken throughout the bale. The
grade of the sample should not be
determined by either the highast or
the lowest opening of the sample,
but on the mast lypical or reprasen-
tative openings of the sample
However, il either culside segment
of the sample, or as much as 1/8 ol
the interior of the sampie, is of an
inferior I,"'I-?Hﬁr'.". the grade of the in-

ferior cotton will be assigned (o the
sample

36. Aweraging factors of grade. —
Sometimes all grade factors do nol
fall within the range of any one
grade, In Whilte collon whan prep-
aration is normal and the color lac-
tor is two or more grades higher
than the leal factor, the grade
assigned will be one grade higher
than the leal lactor, In White cotlon
if the leaf faclor is twa of mare
grades higher than the color factor,
the Gray or Lighl Gray descriplive
standards will apply

In Light Spolted, Spotted, Tinged,
and Yellow Stained cottons, when
praparation is normal and the calor
factor is two ofr more grades higher
than the leaf factor, the grade
assigned will be one grade higher
than the leaf tactor, In these cot-
tons when the leaf factor is two or
nare grades higher than the color
factor, the grade assigned will be
ane grade higher than the color fac-
tor

The general rule for averaging fac-
tos of grade is given in the order of
the Secretary of Agricullyre promul
gating the standards for grade ol
upland cotton as [allows:
american upland cotlon which in
calor, leaf,
within the range of the standards
established by this part, which
contains a combination of color,
leaf, and preparation not within
any ona of the standards set out
in this parl, shall be designated
according (o tha standard which
i5 equivalent to, or if there be no
exact equivalent is next below,
the average of all the factors thatl
deterrmine the grade of the cotton:
Provided, That in no event shall
the grade assigned to any cotton
or sample be more than ona
grade higher than the grade clas-
sification of the color or leal con-
famed therein

and preparation 15

Classars ';Iﬂ;,il:.'ll"lg this rule musi
average the factors of grade in
terms ol the official grade stan-
dards and not attempt lo determine

2



a grade of equivalent price 'E_IEE"
relationships are continually chang.
ing and it is impossible to class Tot.
Tan consistently in 1erms of money
valupr When equivalent values are
determined, they must be values in
t&rms of the standards and not

money values

F. Grading Irregular and Special
Condition Cotton

37. Classification of special condi-
tion cotton.—Samples in which
special grade canditions are found
and which can be describad in
ferms of the standards should be
classilied as any normal bale. As
previously noted in item 30, USDA
cotton classing regulations provide
that cotton may be reduced in grade
pecause of the presence of ex-
tranecus malter or other irreguiari-
ties of defecls below i1s grade ac-
cording to the efficial colton stan-
dards of the United States. When a
reduction is made the grade from
which and to which it is reduced,
and the condition or reasan which
g0 reduces 115 grade is determingd
and stated. These notations on
classification memorandums for
bales with special grade condilions
make it possible for these bales to
be segregated from other bales hav-
ing normal grade factors,

48. Rough preparation, — Brapara-
tion'' has been defined in item
STarm used to describe the degree
ST smonihness of Tougnmness with
which the Iint 1S ginned and e
(BTalive neppiness of nappiness of
The ginned hnt. yunen a sample is
ré?;?ﬁﬁ":ﬁ:‘ir two grades because
of poof preparation, the grade to
which reduced, the grade from
which reduced, and the designation
for “Prep” is entered on the classiti-
cation memorandum,

Upland cotlon ginned on roller gins
iz not comparable in appearance 1o
the official grade standards for
upland cotton which are prepared
from saw-ginnad cotton, USDA spin-
ming lests indicate 1hal such colton
wsually contains fewer neps and
naps than saw-ginned cotlon that is
comparable in other raspects

22

Upiand cotton ginned on a roller gin
is not reduced in grade lor preépara
fiom unless there is a definite
evidence of neps and naps.

39, Gin-cul cotlon.—Gin-cul colton
is cotten that shows damage in gin-
ning, through cutting by the saws,
to an extent that reduces the grade
af the colton by more than two
grades. When samples from gin-cut
colton are classed, the grade to
which reduced. the grade from
which reduced, and the notalion lor
“Gin-cul” is entered on the classili-
cation memorandum,

40, Reginned cotlon, —Reginned
eotton is cotton thal has passed
throwgh the ginning process more
than ance. A bale of collon i5 con-
sidered reginned when it 15 opengd
after the initial ginning and baling
for the purpose of putting the ln
through machinery 1o regin, clean
plend, or otherwise process the nt,
and is then rebaled. Cotton which
passes through oneé or more stages
of lint cleaning as a regular part of
the initial ginning process 1s not
reginned. The rules of cotton fuluras
exchanges in the United Stales pro-
vide severg penallies for any person
who knowingly offers lor inspaction
of delivery on futures contracts any
cotlon that has been reginned,
Samplas rom reginned cotlon ara
classified as other samples. but the
fiotation for “Reginned’” is enterad
immediately belore the grade on the
cTassilication memorandum.

41, Repacked cotton. —Repacked
colton is cotton that is composed of
factors', brokers”, or other samples,
or of lngse or miscellaneous 1015
that have been collected and re-
baled, or cotton in a bale which 15
composed of colton rom two or
more smaller bales or parts of bales
that are combined atter the cotton
leaves the gin. The classilication ol
repacked cotlon i= discouraged
because it 15 often s0 mixed thal
samples from diflerant parts of the
bale are likely o vary widely. If
samples from repacked bales are
claszed, the notation *Repacked” is
entered immediately before the
guality designation on the_ciassi!i-

cation meémorandum, Samples thal
show marked irregularily of aither
grade or stapie length are not
assigned a grade of staple lenglh,
and the nolalion “Repacked—no
grade of staple assigned alc irregu-
larity”’ is entered on the classilica
Lo memaorandum,

42. False packed collon, —False
packed collon is cotlon n a bale

{a) contaming substances entiraly
foreign 1o cotlon;

(2} comaning damaged collon in
the intefior wilh or withoul any indi-
cation of such damage upon the ex-
{enior,

(c) composed of good cotton
[Efslaly] the exlenor and decide Iy
larior cotlon in (he interigr, in such
manner as not {0 be detecled by
cuslomary examinalion, ar

(d} containing pickings or linters
worked inlo the bale.

If it is known that a sample is
from a false packed bale, no grade
or staple lengih is assigned. and the
notation “False Packed™ 15 entered
on the classification mamorandum

in

43, Mixed packed cotlon, —Mixed
packed collon 185 collaon n a bale
which, in the sample takan there

Tram, shiow
(a) a dillerence af three or more

graces. of

(B} & ditterence of three or mare
color Groups, or

&) & ditterence in length of slaple
ol ane-eighth inch or more

For purposes of determining mixea
packed cotton, White cotton
cluding the Plus grades; Light Gray
cotlon, and Gray cotlon shall con-
Siiiule one color group; and Light
Spotted cotton, Spotted cotton
Tinged colton, and Yellow Stainead
cotton shall each consinule a color
group. (See table 20) I a classer
determines a sample is Mixed
packed for grade only. The notation
“Mixed Packed” is entered in the
grade box of column on the classifi
cation mamorandum and the sample
length is entered as for any normal
sample, If the sample is mixed
packed for staple length anly, tha
notation “Mixed Packed" 15 entered
In the staple box or column on the

classification memorandum and the
grade is entered as for any narmal
sample. In any event, the codes for
the two grades of two slaple
lengihs constituting the mixiure are
entarad in tha “"Remarks” space on
the memorandum

44. Plated bales.—A plated bale is
a bale ol cotton which has a layer
of decidediy differant quality cotlon
an the gulside of one oF Somelimes
both sides of the bale,

Outside plates are primarily attrio-
uied 1o the ginning process when
ditferent qualities of cotton are
ginned SucCcessively, Such condi-
tions may result in a shighl overlap
between bales which leaves a plate
of decidediy ditfterant quality collon,

&5 a general rule an oulside plate
consisting of not more than one-
fourth of the portion of a standard
size cut sample from one side of the
bale should be disregarded in clas-
silication tor grade and staple, This
genaral rule may also be applied o
samples from bales with weather or
other damage. However, the classer
musi exercise his judgment on gach
sample having a plate of inlerior or
superior cotton

45 Walter-packed cotton —Water-
packed cotton is

ja) eotton in a bale that has been
pengirated by water during the bal-
ng Progess. causing damage to the
fiber, or

) a bale thal, although ap
parently dry on tha exteror, through
exposure 1o the wealher or through
other means has been damaged by
walar in its interior.

It il 15 known that a sample s from
a waler-packed bale, no grade ar
staple lenglh 1s assigned and the
notation for "“Water-Packed" is
entered on the classification
memaorandum.
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50. Sources of variations in_grad-
ing.— Variations in grading can be
tHTE!_H"gmw-'al Io Tout Sources:
~Taj The sampm Its hnmngeneﬂy
fepre EHTa'IH'FH&&LaME_{}"I‘m
CasSEs its sl.re and condition,
=B} Th ser. This includes the
classer’s nﬂDW'EL!gF- ol st slandards
dTGd..III in a'g'glglng Ahem, the

stability or instability of ones

nefvous Syslem, and ona's suscepli-
pilily 1o nfluences Such as migrma-

(iGN &n previous classilicalions, or
LOnN PRSVIOLS Clasg CRlIoN:, O

knowledge of conditions under

harvested, or ginned

=TT The condili ns under which
the FFH*SSIHI:: 15 Hune_"ﬁgm"ﬂmg.
spferic congiigns, and 5o on

{d) Failure lo examine carafully
both sides of the sampla.

51. Types of var causes and
r_gmﬂ%ﬁ._—ﬁ&nﬁlﬁnem
sources of variation in grading,
along with causes of variation and a
few suggestions as to how varia-
tions may be remedied are listed in
table 3.

which the collon was grown,
it bl At SR o Bk

Table 3.—Variations in grading—some causes and remedies

Types ol variation

Bias. Tendency ol
classear to be hard
OF easy

e ———— e

LE LR i S

Cause

Constilutional tend-
BRCY

Previous expenanca
or training not in
line with standards,

Suggestion

Prejudice

Physiological or psy-
chological candi-
ton of classer
Misconception of
Siandargs

2. lrregularity —erratic
classification,

]

3.

Unfamiliarity with
standards
Physical or nefvwous
condition of the
clagser

Lack of care

Remedy

Recognition ol specitic

tendency, along with
complete knowladge
of and frequent
referance to tha
standards

e — .
Complete knowledgs

of and freguant use
of grade standards

3. Tendency o group
thea samples
toward modal
group or the
average of the lot

Classing oo rapidly and

assuming a lack of
variation between
samples in the ot

Careful examination of
each sample for
each of the grade
lactors,

4 Failure 1o classity
both sides of
sample.

—eee IS unifOrm

Classing too rapidly or

carelessly because
classer thinks cotlon

Careful clasgimoaon
of both sides of the
sample befora deter-
mination of grade

5 Te-ndumy {o spread ,:-ﬂ.n elfect known 10 psy-

close groups ol
samples inlo a
greater numbsar of
grades Ihan are
rapresented.

i

———

chologists as “end et-
fect” in which the
ends of a series ook
more differant than
they are—e.q., in 100
bales of Middiing the
few best! samples
would be called Strict
Middling and the
lowest called Sirict

. Low Middling.

Careful gxaminalion of
the mosl widely ail-
fering samples In
any group, and then
companson (o slan-
dards to see that the
bes! is not graded
too  high, nor the
lowest is graded 100
oW,

F

52. Prior exparignce or knowledpe
of previous classification as an in-
fluence. —S-ome ctasser:s are infly-

CONGN ETassers are influenced by
the knowledge of a previous classifi-
calion, as for example, when it is
known that the cotton has been
classed by another as being of a
certain grade or grades, In such
case a classer may subconsciously
tend o look tor and find these
grades, whereas il he had exercised
an independent judgment, unal-
fected by the judgment of another,
the reswlt might have been more ac-
curate

53. Erratic classification, — There is
also a tendency lor some classers
10 be 100 easy al ong ime and (00
¥ard &1 anOler TS may be caused
by a vagueness in knowledge of the
official standards. Until a classer is
thoroughly familiar with the grade
and staple standards. it 15 impo5ssi-
bla to proceed with contidence and
erratic classification is likely to
follow

54. Failure to use cari;
dar Yaraton in graging some-
timas occurs because of failure to
reler 1o or use some of the official
grade standards when making grade
classifications

55. Tendency 1o group the samples
toward one '_gi_ﬁw_ —Qne commaon in-
atturacy 15 for the grading to be
grouped toward one grade near the
center of the range and not give full
recognition to characteristics of
each individual sample. This is
caused by a lack of familiarity with
the adjacent standards, or by care-
lessness. Cotton that should be
graded Middling Light Spotted (32),
Etrict Middling Light Spotied (22),
Strict Middling (21), or even Strict
Low Middling (41) may be errone-
ously classed Middling (31).

56, MNonrecognition of grade
tactors. —Somelimes the grade fac-

s ol color, leal, and preparation

are not recognized or are appraised
incorrectly, either because of 100
rapid classing or impaired vision, of
because of lack of understanding of
the relative weight of each of the
grade factors, or of an inability 1o
apply them correctly in the classifi-
cation of samples

57. Carelessness. —Insulficient care
in_examining samp! (7] ia
conditions and for plated or bwo-
sided bales 15 another cause af
arror in classification. A bale thal is
Middling (31} on one side and Strict
Middling [21) on the other may be in-
accuralely graded Strict Migdling
(21) because in a hasty examinalion
the Middling (31) side was improper-
Iy inspected.

58. Inadeguale samples —Same
yariations may be traceable 1o
classing samples {hat are (oo small
1o represent accurately the cotton in
the bale. The class of the sample
P :

may be correct, but it may not be
the true class of the bale from
which lhe sample was drawn. Un-
doubledly other dilierences are due
1o improperly conditioned, poorly
handled, or excessively handled
samples which are not representa-
tive of the bale.

58. Lack of good light, —Qther

errors ara due 10 classing under
poar hghting conditions, as for ex-
ample, the fallure to recognize spots
which would have been readily
recagnizable under better lighting
conditions.

60. Errors can be reduced, —Many
of these errors or varnalions in
classing can be reduced if:

{a) the classer will refuse to class
under poor light;

{b) the classar will refuse to class
small and poaorly drawn samples;

{c) each sample is carefully ex-
amined tor special conditions or ir-
reqularitias,;

(d) each sample is classed on ils
merits, regardless of any previous
knowiedge the classer might have
concerning growth, prior classifica-
lion, or other factors irrelevant 1o
the intrinsic properties’ of the sam.
ple;
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(e} the grade laciors are properly
weighed and balanced;

{f} the classer will conscientiously
examine the boxes of cotlon stan
dards reprasenting the grades of
cotton to be classed betore slarting
work in the morning and alternoon;

(g) both sides of every sample are
carefully classilied,

{h} most imporiant of all, the
classer will acquire and mainiain a
thorough knowledge of the official
grade standards

61. Thorough knowledge ol stan
dards necessary.- —The importance
of a ThorGugh knowledge ol the of.

the pringcipal vanefigs ol colion NoOw
' commercial produclion, The

Ionger slaplg
ronger than the shorter staples
a7 are requireq tor the manyfac:

||_..-‘-r- of hine, sltong yarns

64, Promulgation of official stam-
gards 5 » first ulhb.al
standards for staplé Tength were
pramulgaled by USOA Oclober 25,
Wmﬂﬂmug
p'c:--.-lc.e [T u'..-tl.-Ju'S Ii.*r'r',1.15 in lgrms
oTinehes and fractions of an inch
{Fom TG Tneh to 1% inches,
generally in gradations of thirty-
seconds of an inch, Far The sake of

fIeTar qwﬂﬁ—ﬂ_r ards for aggurale
ﬁ‘-l'ﬁ}n rdam _hiuj_hg_ummm

ATETEen. A collon classers shouwld
r"ﬁ'l'l"'\,-:""rafe on the official grage
standards and should use them yn-
HTIEy are famill ar with each ope.
T'T'E’El_ﬂ_"ﬂ's should be studied un-
til a picture of each, as well as the
58l as a whole, is indelibly imprinied
an the mind. These olficial slan-
dards are the classer s guide. It 5
essential thal classers devalop an
ability to state quickly and accu
rately the grades which most nearly
match samples in guestion. This
ahility, once acquired, can be re-
tained only by frequent relerence 1o
the standards. Many deviations from
the standards can be avoided if cot-
tons that are out of the range of
qualities being classed are carefully
comparad with the standards.

H. Standards for Staple

———m

62. Staple length detined officially —
Staple &R of collon s defined in
th‘é'.jr'ign_nal_rﬁdcr promyfgating
slaple stan foliows:

;”‘ The lengih of stapie of any cotlon

-",..']-’ {
)

shall be the normal length by
measurement, without regard 10
quality or value, of a typical por-
tion of its fibers under a relative
humidity of the atmosphere of 65
percent and a temperature of 70°

'\ Fahrenheit.

Mult:

fgfﬁd’*’j}

E;} $:=v:rle len

all r. _§_ pla Iengtn m ong
o! the moﬁt ost importani faciors of
colton qualily because bath fiber
neness and mgef tengiie strenglh

are associal ith in

28

standardization, each lenglh |S
generally referred 10 Dy the n mper
ol thirty-seconds ol an inch (hat it
contains. A staple of gne inch is
designaled as 32", one and one-
sixtegnth inches is “34 Cotton
that iz shorter than 13716 inch 15

Figure 13 —Stapie lengths, Pulls Irom
types represanting the ollicial standards
for mignt selected langths af slaple

designated as “Below 26

Since 1918 the original order has
Been amended Tiom Lime 1o e,
Types in physical form are available
for American upland cotlon of the
lengths 1316, 7/8, 28032, 1516,
34132, 1-1132, 1-116, 1-3/32, 11
1-5/32, 1-3M16, 1-7122. and 1% inches,
and for American Pima cotton of tha
lengths 1.5/16, 1-38, 1-7116, and 1%
inches. Figure 13 shows pulls from
staple lypes representing eight of
these lengths.

Although the linear inch is the basic
standard, in defermining the normal
lengih by measurement of a typical
portion of fibers in & given Sampje.
the process of stapling is lacilitated
by ThE G5 ol praciical Torms, which
4TEa155 known as slaple types
Be&cause of varigble almospherc
c'-:?:'ﬂ"’lluns and of the greater ease
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LENGTH OF STAPLE
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OFF AL

ol comparison, the staple lypes are
normally used in slaple defermina-
itgn. When the staple type Is prop-
efly pulled under standard condi.
tions, the classer's pull will measure

the length indicated on the label at-
lached to the lype,

65, Preparation of Staple Types.—
Bales are selected by classers for
use in preparation of staple lypes.
All bales selected for staple lypes
are laboratory tested for length,
fibar tineness, maturity, uniformity,
and strength, 10 see thal each falls
within certain tolerances for each
measurement. Each staple lype, as
prepared lor sale to the public, con-
tains approximately 1 pound of raw
collon and bears on ils Wrapper a
statement of the standard length of
staple which il is issuad O repra-
sent (fig. 14}
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I, Determining Staple

£6. Regulations concerning sla-
pling.—Cotlon s cla silied lor
length of siaple in accordance wilh
official and regula-
.ﬂ.ﬂﬁ.u &
Actang the LS, Colton Slandards
Act, Bolh the official standards and
Thése regulations provide thal il the

sample drawn fr{:.m ong portion of a
Fale 15 shorier In length than one

drawn Trom anallier polianorThe
bale, the | C|a.55lf"¢atl¢ii"l ol the bale
=Ma Be hat of the san‘mle showing

tRE shorter lenglh. Collon which bas

a staple iengiﬁ That falls between
two adjacent lengihs specilied in
thie official sfandargs will he gs.
signed {he shorler ol the two

lengths,

67. Practical ion of the
slaple standards. —|o classing col.
ton for i Ienslh of EIEF_E.JDG_.LL:Iﬁ&ﬁL
makes whal is known asa ''p i In
other words, the classer pulls a tuft
of Tigers from the sample; and by a

ME‘UT-W

discarding, h |
pgriion of the fipers. A separate pull

is made from the portion ol the
sample drawn {rom each side of the
bale, Tufis of coltan lor these
slaple pulls should be taken near
the middle of each portion of the
sample, and thin plates should be
avoided.

In determining staple of mecham-
cally drawn samples, [wo of more
ulls should be made Trom diflerent

mﬂﬁf{

TS anfer in lenglih, 1he shorier

length will ba assigned to the sam-

ple. =i

If the classer is in doubt aboul the

length of a sample, he compares his

pulls trom the sample with a pull
from the official staple type which
he believes mosl nearly corresponds
with the length of the sample

68 Method of stapling —Classers
may make the pulls in théir own in-
dividual ways or by imitation of
methods used by others They must
develop (he abilily to repsal them
selves consistenily and thus matoh

the sta ndafds

e

The method of stapling varies
widely but the sl lre-
Tuenlly recommendad 15 as follows:

Grasp in the two hands a lutt of cot-

ton of a size convenient for the pur-
pose (aboul one-fourth of an cunce
in weight), holding it firmiy between
the thumb and forelinger of each
hand, with the thumbs placed
together, the lingers being turned in
toward the palms ol the hands, and
the middle joinis of the second,
third, and fourth fingers of each
hand touching the corresponding
joints of the fingers of the other
hand, so as lo give a good leverage
for “breaking” the cotton (fig. 15. A}

Pull the cotton siowly and smoothly
with abou! the same leverage of
each hand on the joints of the
hingers, separating the tull of cotton
info two parts (fig. 15, Bl

Discard the part remaining in the
right hand (fig. 15, CL

Grasp with the thumb and fore-
finger of the nght hand the end of
the tuft of the cotton retained in the
left nand. Draw a thin layer of fibers
with the right hand. The point of
pressure on the cotton in the left
hand is just below the joint of the
thumb and at the nail joint of the
torefinger (fig. 15, O)

Retamn this layer in the right hand;
and repeat this operation about
three imes, placing each suc-
cessive layer directly ovar tha fibars
arevigusly drawn, using care to see
that the ends of all the layers are
even with each other between the
thumb and forefinger of the left
hand {fig. 15, E).

After discarding the cotton in the
left hand, hold the fibers thus ob-
tained between the thumb and fore-
finger of the right hand, smoath
them, and make them parallel with
the thumb and forefinger of the left
hand {fig. 15, F and G).

Still holding the cotton belween the
thumb and forelingar of the right
hand, draw a layer of fibers with the
leit hand. Retain this layer in the
lett hand; and repeat this aperation
about lwo limes, placing each suc.
cessive layer over the fibers
previously drawn, using care o see
that the ends of all the layers are
even wilh each ather between the
thumb and forefinger of the left
hand. This operation is the same as
shown in figure 15, E, except that
the size of the tuft of libers has
been reduced and the layers of
hibers are being drawn with the left
hand instead of the right hand

After discarding the cotton ramain.
img in the righ! hand, the fibers on
each end of the pull should be
smoolhed and evened off by pulling
out and discarding a small percent-
age of fibers that exceed in length
the modal group or typical pull,

It there is any question in the
classer's mind at this point concern-
ing the proper length, the pull
should be placed on a fiat, horizon-
tal surface preferably with a black
background and compared with a
pull from the appropriate official
staple type (fig. 15, H and I}

If thes method 15 correctly and con-
sistently followed, the length ob-
lamad should be the same {or
several pulls from the same colton
and should agree with thal oblained
by comparisons with pulls from the
official staple type for that length.

69. The “break” in pulling staple.—
In making a classer's “break,"” fibers
are not aclually broken in mass, but
are pulled aparil and separated {rom
each other, in what the classer
speaks of as the “break." Some
classers obtain an impression of the
iength from the behavior of the col-
fon on the “break.”

Since weak or irregular fibers do not
ordinarily cling or hold together as
do coltens with more regular, or
stronger fibers, the “break™ of any
cotton should not be relied upon 1o
determine the liber length. To make
an accurale delermination of the
fiber length, the classer must com-
plete the process of making a
typical “pull™ as outlined in item B8,
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70. Length of Hibers in 2 cample —
when fibers from g sgmple of cot-
(+] _Fe_gg-nhs.-:j as being 1-532 inches
{37} in_staple lengih are amrayeqd.
they have been found 10 range from
less than 1/8 ol an inch up to 1-5/8
inches in length (g, 16).

71. Fibers rejected in classer's
pull. =The smooth curved ling in

J. Inaccuracies in Stapling Collon

72. Lack of familiarity with stan
dards as an oyistanding cause pf
STTOT, —Efrars or varialions in s1a-
pling cotton may be dueg ta lack of
emowledge of the ofticial staple
'E"'""E"Erra.'u; Stapling, as well as

Ry
the tendency 1o class oo harg of

100 easy, may result from unfamil-

figure 17 represents the fibers in the fafly wﬂf_ﬂé_ﬂﬂ_mjﬂ;@&___l!_iﬁ_iﬂpm-

gample from which a pull was made,

and the broken curved line is the
diagram of the fibers in the pull
itself, From this diagram it i5 easy
to see which libers were rejecled
and which were retained during the
process of pulling or stapling. 11 will
ha observed that some of the long
and some of the short fibers were
disposed of, but that some of both
were ratained.

Figure 16— An affay of the fitsers 1owng

in a sampie of collon called 1-5032 inches
[3T) in staple. The ligers range in length
from less than 18 inch up 10 158 inch

34

iant that belore each day’s work
begins and frequently during the
day, the classer

rgpresenting 1he range of len

being classed. Thus classers should
be able 1o adjusl accurately thaeir
concepls of lengths to the types
and thereby avoid departures from
them. When a sample is stapled
that is oul of the prevailing range
being classed, one or more of the

official slaple types should be
pulled for comparison with the sam-
ple

73. Tendency lo omif gertain
lengffs —One general tendency is
ihat of classilying cottons in six-
IGEAINS of an inch, largely ignoring
the odg (hirty-seconds, Such a
tendency can be avoided by fre
quent referance to the official sta-
pling types ad by analysis of clas-
sification resulis,

7T4. Tendency to class all staples
toward tamiliar lengths. —Ancther
cause of trouble in classilicationis
thé Termdency Torctass athstaptes—
toward T Teng I with which the
classer is most familiar. It is
DECAuSE (hase NACCUracias anse so
subtly that attention must be called
to thems

75, Judging on the “break.”—As
already indicated, some classers
become accustomed to determining
staple length in part by the “break’”
of the cotton (particularly for the
shorter lengthsy that is, judgment is

made on the feel of the colion as
the libers are pulled apart or
separaled from gach other in a
“break’ of a sample. Staple langth
determination of a sample should
never be decided on the “break,"”

T6. Other causes of error, —AmMong
the other causes ol erfors in sta-
pling are

{a) failure to condition samples
properly:

{b) classing in a poor light under
which il 15 ditficult to make correct
appraisals;

(¢} rapid stapling, in which dua
consideralion 1z not given to irregu-
larities and delects; and

i) failure to pull carefully both
siges of the sample

Two segments drawn from the
same bale may nol be identical in
all af the guality elements

Comparison of Arrays of a 1-inch Staple Length Cotton
and of a Classers “Pull” Made From It

Length [sixteenths of an inch)
24

20

Qriginal sample

Cumulative weight (percent)

F'ﬂll"‘:-' 17.<Dhagram of hiber arays made from a classers pull and from a sample ol

the bala from which the pull was made, indicating what part of 1he libers the classar
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Variability of cotton within a single
bale actuaily is much greater than is
usually thought. The length of fibers
on a single seed can vary greatly
And some cottons are more uniform
than others. (See figure 18.) Fibers
from bofis produced on different
paris of a single cotton plani
develop al different times under dit
ferent conditions. The lengih of sia-
ple may vary throughout the bale;
consequently, two classers or an in-
dividual classer in classing different
samples from the same bale may
assign wo different staple lengths,
and both may be corfrect in terms of
the standards based on the cottan
axamined

K. Effect of Moisture on Staple

71. Physical properties affected by
maisture content. —\arious proper-
ties of cotton are allected by mois
tura. (The term “moisture content”
is somelimes used in refering 1o
the amount of water in cotton. it dif
fers from “regain™ anly in the baso
an which it is figured. Regamn is
figured on a bone-dry-weight,
whereas moisture content is figured
an the original weight, which in
cludes tha moisture. ) These praper
tes—pliability, drag, sirengih, and
length—attect each other and
together they undoubtedly influence
the classer in the process of
stapling.

8. Frictional properties. —II a hand.
ful of ginned liml s examined
closaly, it will be observaed that the
hibaers are L"Mal"-‘-ﬂlf.*ﬂ. a lact which Is
eviden! each time a classer breaks a
sample in the process ol stapling.
The individual fibers are wavy, and
ihe waviness is a partial cause of
the resistance which the classer
nolices in breaking a sample, Fur-
thermore, this resistance is inlly-
enced by the imberness of the
libhears, or the ease with which the in-
dividual waves siraighien out and
allow the fibers o slide past each
other. Thus, there is a chain of
evenls depending on 1he relative
humidity of the aimosphere, which
causes differences in breaking
resistance or drag, Drag depends
upon the number and regularily of
fiber convolutions as well as the
wavinass of the libers and their
tangled condihions The convalu
tons, in conlrast [o waviness, ara
small twisis of the Hiber thal are
invisible to the naked aye, The
number of these convalulions per
inch decreases as the moisiure con-
tent of the fiber increases.

?";-! -3”...._:1.1 — The
which is also infi
ConTent, ncieases oQ

nath of figer,
by moisture
nsideraply as
e momiidity of the glmaospheara in
contact with the fibers 13 increased

Figure 18 —Unitarmity of length. These illustrations show Two collon seeds with the
hnl combed oul o demonsirate uniformity. The speciman at 1he rght s from a pure
sirain salected tor its regulanty. Obsarva the contrast in (he specimen on the lefl which
has degenerated inta a “butterfly™” type
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The amount of moisture alfects the
sirength and frictional properties of
the fibers 50 that the classer may
arrive at different decisions of
length for the same sample under
different conditions. Stapling under
controlled humidity and temperalure
gives much more consistent rasulls
and should be used wherever possi-
ble. Classification of wal or

wean e e
exiremely dry cotlon should be

avoided ar an Times.

L. Micronaire Readings

81. Measuring lineness ang malurity

miking above this range may not
hawve the lineness required for the
manulacturing of many high-quality
products

B83. Factors that aflect micronaire,
—Fiber Tinghegs 15 g vamneial
characieristic. Therelore mike
readings diller for the various
botanical types and to a lesser ax-
teni for the varieties within each
fype, Growing ¢onditions in the lat.
iber can measurably affect the way
the libers lill cut as they malure.

Favorable growing condiions,

of fibers. —Micronaire [mike) read-

i : 0 air
SITOmi@nts, (see item 5) are measyres
ol the Tineness of individual tibers
ANY are Used widely in merchangis-

which include optimum moisture,

femperatures, and sunlghf TEsult in

a fully mature fiber, Unfavorable

rondilions such as lack of moisture,
arly freeze, or any olner inlerryp-

ing and manufaciuring cotlon, This
measurement also indicales lipar
maTuri'I:_E Mike readings arg Lhe
Mol widely used instrument
measurenents i domeshic and in-
Iﬁﬁ'ﬁﬂ'ﬂﬁal Trade loday. Jnis mea-
suremeant is useful to millg in their
qualily contral program (o assufe a
umiform and @-.-en.funnmg max. 11 is
a reproducible tasi which is rapid
anough to be used on a bale-1o-bale
pasis and has been parl of the
USDA ollicial colton classilication
since 1966,

82. Qptimum micronaire. — Qptimum
micronaire value 15 dependenl upon
iely of the cottonand tha raiative
importance of sirength and appear-
gnce required in any specific prod
uct. Different cotton varielies vary in
micronaire al Tollmalurly. Although
very fine yarns require fine fibers for
yarn strenglh, extremely fing {ibers
may be immalure, Immalurity can
cause dyeing regularihies, increase
manufacturing waste in the picking
and carding operalions, and lower
product appearance. Due to th
consideralions ton which
mikes in the middie of the scale,
from 35 1o 49, is usyally ihe mogt
desirable. A mike reading below the
middle, or premium, range may in-

fion of plant processes, will resyll in
immaliure libers and low micronaire
redamgs =

B4, Micranaire development, —

The measurement of colton fiber
fineness and maturity was a very
slow and tedicus task until the air-
flow instruments were davelopad in
the late 1940's. Air-flow values were
standardized for micronaire
readings through the International
Cotton Calibration Standards pro-
gram in 1957, Calibration cottons
for mike ara available from the Cot-
tan Division's Standards Section in
Memphis, Tennessee under this pro-
gram

ar




