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CHAPTER I

INTRODUCTION

The offiecial measures of raw cotton quality ave grade and siaple;
however, cotton classers have attempted to estimate other characteristics
of cotton. Mills have long vecognized that grade and staple alone do
not determine the spinning quality of cotton. In order to improve their
buying practices, some mill buyers have purchased only from certain areas
or specified varieties.

In recent years ingtruments haﬁe been developed to measure certain
fiber properties. Fineness, strength, length, elongation, maturity,
color, and nonlint content ave among the properties that can be measured
with the use of instruments. As mills use more accurate measures to
determine spinning quality their demends are reflected in all chamnels
of the cotton trade. In the 1956+57 season 82 percent of the domestic
shipments and 72 percent of the foreign shipments by Memphis shippers

were tested for one or more fiber properties.l
A, NEED FOR THE STUDY

Many instruments have besn developed for ﬁaasuring ¢certain prop-
erties of cotton. However, no economic evaluation of the use of these
measures by spinners has been made. Neither has an attempt been made to
determine whether these tests are economically worthwhile, under what
conditions they can be profitably ubilized, and the nature and extent of

lysck Fontana, "Cotton Fiber Testing by Shippers in Tennessee"
(unpublished Master's thesis, University of Tennessee, 1959).




the benefits of their use in buying, selling, and spinning cotton.

The shippers asgemble cotton for the mills; consequently, it is
desirable that they know the qualities of colton that mills demand. The
producer of cotion needs to evaluate its quality in the light of mill
raquirements.

Mills set up their fiber testing laboratoriss and bepan using
test data moresor«less on a trail and ervor basis. Their need for a
study to determine the feasibility of expanding the use of fiber testing
is probably the most important one this study will fulfill.

B. OBJECTIVES OF THE STUDY

The overall objective of this study is to present information
pertaining to fiber testing by cotton spinners in Tennssseas
The specific objectives are to determine the:
1: Nature and use of fiber test data by spinners in Pennessec.
2 Practicesﬁused in fiber testing.
3. UCost of fiber testing.
L. Fiber test results of spacified properties.

C. REVIEW OF RELATED LITERATURE

In 1937 a study of cotton mills was made by the Pennessee Agri-
cultural Experiment Sbation.z Included in this study were the purchasing
practices of cotton mills and the quality of cobton they consumed. Fiber

testing instruments and laboratory techniques as we know them today had

2B. D. Raskopf, Belationship of Cotbon Production to Consumption,
‘Monograph 58, Tennessee Agricultural Experiment Station, 1937.
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not been developed at this time, but it was evident that the mill operas

tors were endeavoring to cbtain a better evaluation of cotton quality
charactsri‘stieé . |

A latey s-tudya by the Tonnessee &gricul-burai Exporiment Station,
completed in 1990, revealed that as early as 1945 some cotton mills were
using fiber testing instruments. This study indicated that ldboratory
teets of cotton fiber were becoming more important. Included in thigs
report were the improvements needed 4o meet mill demand,

A bulletin by the Tennsssee Agricultural Experiment Station in
1957 covered tha status of fiber testing in foreign countries.h This
study dealt with the magnitude,, procedure, cost, and use of cotion fiber
besting. |

A regional s‘c‘udyva has been"made which deals with the use of fiber
testing in the marketing of cotton by shippers in the United States.
Several agricul'bural experiment stations have also published a portion
of the data collectsd. These latter publications deal in particular
with the status of fiber testing by shippers in their respective states.

The United States Department of Agriculture has published many
reports dealing with fiber testing. Among the most useful to the spinner

3B. D, Raskopf, Improvements Needed in Tennessee Cotton Quality
and Marketing Practices to Meet Mill Requivements, Monograph 259, lennes-
see Agricultural Experiment Station, 1950.

UB. D. Raskopf and Jack Fontana, Cotton Fiber Testing in Foreign
Countries, Tennessee Agrieultural Experiment Stationm, Bulletin 271,
September, 1957.

S_T_;lgg Use Made of Fiber Testing by United States Gotton Shippers,
Southern Cooperative Series Bulletin 62, June, 1959,




is the yearly swmary of spinning results® and one dealing with the

correlation of fiber properties to yarn-strength,’
D. METHOD OF ANAIYSIS

In order to show more clearly cortain relationships, the eighteen
cotton mills studied in 'Teﬁneasee wers clagssified according to the texture
of yarn which they produced. Four classes were set up. They were as
Vfollo;ws:

Glass I « Fine to very fine yams fox'f use in 'pmdu.cts" meeting
rigid s‘areng{.h and appearance requirements suc_h‘as
véry fine &a‘m, “combed brpadcleﬁhr, lawn.s P éréss
materials and other fine fabri&w |

Clagss II = Medium to fine yazfné for use in such products as
print cloth, good quality sheeting and shirting , 
drills; poplins, chambray, sateens, knit heavy under-
weary and hosiery yarns.

Class III = Coarse to medium yarns for use in such prodﬁcts as
tuwine, tire cord and fabrics, medium quality sheeting,
ticking, duck, denim, twills, calicos, and bags.

Class IV -:-'Vez-'y ¢goarse yarns f.'ér use in such products as low

quality twine, mops, and batting. .

6gummary of Fiber and Processing Test Results on Some Varieties
of Cotton Grown by Selected Cotton Improvement Groups for Grops of Lok7-
and Subgsequent Years, Agricultural Marketing cervice, United States
Department of Agriculiure. '

Trobert W. Webb, Influence of Yam Size on the Relative Contri-
bution of Six Cotton Fiber Propertles to Stremgth of Cordsd Yarn, United
St;sitas Departmont of Agriculture Marketing Research, heport 109, December,
1955, >
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- Even though some mills produced more than one class of yarn, the
predominating quality of yarn produced detevmined the class into which

the mill wes placed.
E. MAJOR FIBER'TDSQS AND INSTRUMENTS

Fineness. Fineness is one of the most common fiber propsriies
tested in the cotton trade. The degree of fineness of lint influences

¢

&
P

rq;ggwgggad, napiness,‘bléaching and dyoing, yarn appearance, and
general processing psrfomance.

The Micronaire is the most widely used instrument used to measure
the fineness of lint. Studiss have:indicatéd that the Micronaire is £he
most common testing instrument used in the cotton trade. In 1956, the

Port-ar, also an instrument for measuring fineness, was introduced.

i i

This instrum;nt is gaining in pOpﬁlarity. Both the Micronaire and the
Port-ar use air flow to measure the fineness of cobton fiber. Other
instruments used to measure fiber fineness are the'Arealometer, Speedar,
and Fibronaire.

For coméarative purposes; the United States Depariment of Agri-
culture has established descriptive designations for various ranges of

fineness of cotton: These are as follows:

Fiber Fineneéss

(Micronaire readings or Microgramssper<inch)

Degeriptive
Range designations
BBlW 300 « a % & e w B e » o > B @ vefy fine
3;0 to 309 P T S T T S S S SPV PO Fine
LhO to hu9 I E RN Avarage
5.0 t0o 509 e s o o s » s s s s &« o g GCoarse
6,0 and abOV® « o o« 4 « s 2 & « » + +» Vory coarse
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Strength. Strength‘is probably the second most common property

test of cobton fibers used by the cotton trade. The strength of cotion
fiber affects yarn strength and spinning quality. Two methods are used
to test cotton fibers for strength. Ono method, whiech is gaining in
popularity, is measuring the breaking strength of an ome-eighth ineh
array of fibers. Instrumentsuused-té measure fiber gtrength include the
Pressley, Stelometer, and Clemson Flat Bundle Tester.

The United States Department of Agriculturs uses the following

descriptive designations for cotton fiber strength:

Fiber Strength

(Zere pauge)

Thousand of pounds Degeriptive
per square inch , dosignation

Above 95 « 4 o ¢« « 4 5 ¢ ¢ s » « » o Vory strong
B6 10 95 ¢« s v 4 v ¢ v ¢ s o o o » o« Strong

76 to 85
66 to 75
Bolow 66 » o o ¢ ¢ o 4 o s « s & ¢ o Wemk

nv.._._.'...,a.,..Average

-

c‘t!ou'oop:'uuaFair

.

Staple length and length unifonnity. Even though staple length

and length wniformity are somewhat different properties they are usually
asgociated together. These properties influence carding and drafting
setting, yarn strength, mill waste, and general processing performance.

While the official length of cotton fiber is a subjective measure
as determined by hand cotton classing, the Fibrograph and Suter Webb

Sorter arve instruments used to measure the length of cotton fiber.




‘ o | | 7
The ‘United States Department of Agriculiure uses the following

descriptive designations for uniformity of lemgih of cotton:

Uniformity Ratio for Fiber Isngth
Above 80 « 4 « o« « « o &+ + Uniform in fiber length
754080 ¢ « o+ ¢« ¢« + » » » Average uniformity
Th and below « s « . . » « Irregular in fiver length

The uniformity ratio BXpresées the vatio between the mean length
and upper half mean. In computing the mean length, fibers less than
one;fourth inch are disvegarded. The upper half mean, commonly referred
to a3 the length as detérmined byvthe fibrograph, is the averége length
of the fibers longer than the mean. This 1% usually exzpressed to the
neavrest one«hundiedxh of an inch, or converted to thirtyaseéonds of an

ihch;.
F. SELECTED SPECIALIZED TEST

In addition to the tests Jisted above, other tests have been
developed: In general these tests have not been used as Lrequently as

have tests for fineness, strength, oy 1angth;

Maturity. Nepiness, dyeing quality, yarn appearance, and picker
and card waste ave influenced by maturity. Instruments and techniques
used to measure maturity.are Causticaire, microscope, differential dye
technique, and ﬁrealometer.

The United States Dopartment of Agriculture uses the following




descriptive designations for maturity.

Fiber Maturity

(Index)
: . Dascriptive
Range dssiggation

Ab@vealyotén-agovdugoqMature
7615081-..-.-.50"-.69' Average

70 to 75 Immature

-
»
-
.
-
L 3
-
.
-
o
-
.
.
-
*

B,elDWTOOlfb'g‘nv6¢9vni0l'qqo¢ very‘immatum

Nonlint content. Foreign matter in lint affects grads, waste,

spinning quality, and yarn appearance. The Shirley Analyzer is used to
measure nonlint content, No standard‘descripﬁiVG designation has been
established for nonlint content. However, the average nonlint content

for the White grades are as follous:

Percent Wonlint Content

Percent
Grades - e nonlint

Strict MAAAING « + ¢ o o aces o niecn 249
MEAALANG « « o s s o 0 6 0 0 v s o s 30T
Strict Low Middling ¢« o ¢ % o ¢ o ¢ » »  5:l
Low Middling o+ « & o o 2 5 s 3 o 5 o o Tub
Strict Good Ordinazry .« » » o« » v « & & 11,0
B00Q OFAInBEY s + v s o o ¢ s o v + & « 17.0

Nep count. Yeps in cotton influence grade, "ends doun®" in spinning,

yarn appearance, and dyeing quality. Nep count is measured in neps per
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area of card web or neps per grain of cotton. Nep count is ‘detemined
with either the Nepmeter or Nepometer. The following descriptive desig-
nations are used by the United States Department of Agriculiture.

Number of Neps per One Hundred Square Inches of Card Web

(Based on card production rate of 9 1/2 pounds per hour)

Humbor Descriptive
of n;‘ags ' .c;esignation

Below16 .+ v s v v eesnu e as . Tow
'1_64:030'!_.-.,....;a;..g... Average
BL40US 4 v v e e e u s s . . High
Abovehsl..'«..._ae.....--.a._.-.Ve'ryhigh

Su_gar content, High sugar content of cotton fibers mekes bleachin_g

and dyeing as well as carding and spinning more difficult, High sugar
content may be associated with immeturity, . The percent sugar iz determined
by chemical analysis. The level that sugar content may reach before

adversely affecting spimning seems to be about 0.3 percént reducing sugar.

scid-alkaline yaluss. - Adid-alkaline values are measured in pH.

A pH above T.0 indicates alkalinity and 2 pH below 7.0 indicates acidity.
The pH of the water extract is measured with either a chemical-coloriméter

) '-bes'xt or with an electronic meter.

Color. Color influences grade, yarn appearance, bleaching and
dyeing. The Colorimeter is used to measure this property. The eolor
values may be used for comparison.with the color of cobton in offieial

standards.
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Other tests. In addition to those described, tests have been
developed to moasure elongation, oxidation, wax content, molsture content,
and moisture regain, as well as obher tests for processed or partially

processed cobion.
G. COLLECTION OF DATA

A1l of the eighteéen cotton mills in Tennessee v?era included in
this study. The locations of the mills are shown in Figurs 1. The
schedules were taken during July and September of 1958.

The information recorded on the schedules was obtained by personal
intorview, At each mill the enumerator requested an interview with the
eotton buyer for that mill. Unless the cotion buyer was out of toun he
acted as respondent. The buyer frequently called upon other personnel
in order to furnish morve accurate data. If the cotton buyer were not
available, someone else, usually the laboratory technician or mill
superintendent, was interviewed. No difficulty was experienced in
securing data ffom the cotton mills. See Appendix B for a copy of the

mill schedule used in the survey.
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CHAPTER II
EXTENT AND USE OF COTTON FIBER TEST DATA
A. PURCHASES BASED ON FIBER TEST DATA

The two mills producing fine to very fine yarn (Class I) purchased
B,OOO bales of cobton direct from producers and ginners on which test
data for fineness were available prior to purchase (Table I). Fineness
was spacified on the remainder of their purchases which was from shippers.
Strength data were avallable prior to purchase on cotton bought dirsct,
but no cotton was purchased from shippers on strength specifications by
Class 1 mills.

The seven wmills producing medium to fine yarn or Class II mill
purchased 45,320 bales direct on which fineness test data were available
prior to purchase. These mills purchased a total of 111,688 balss of
cotton with known or specified fineness, and 85,620 bales of cottén‘with
known strength properties. The four mills in Class III, producers of
coarse to medium yarn, purchased 24,150 bales on which test data were
available or specified for fineness,

Purchases based on fiber test by origin are shown in Appendix 4,

Table V.
B. REASONS FOR USING PIBER TEST DATA

The official measures of raw cotton quality are grade and staple
which are subjective measures determinéd by a cotton classer. ILaboratory

measures are available which will aid or supplement the classer in
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1k
determining the grade and staple as well as measuring properties which
the classer is unable to determine or only approximate. Ten of the mills
in Tennessee were using fiber test data in order to better‘measﬁra the
qualities of raw cotton (Table II). |

Mixing is the process whereby a spimner takes cotion of different
grades or staple lengths from several bales and mixes them together. By
the process of mixing the spinner is able to develop more uniform mixes
throughout the year. In the last several years spinners have begun to
use laboratory testsin order to obtain wore uniform mixes and to obiain
mixes of desired qualities. Ten of the eighteen mills in Tennessee used
fiber test data in their mixing and blending operations. This gave the
spinner more control over the finished product since by knowing the
properties of cotton going into the mix the miller is able to adjust the
mill machinery to make different products.

The spinner can eﬁﬁrcise control over the quality of end produchs
when the different qualities of cotton are known. This is possible since
certain cotbon properties are élosely related and partial substitutes for
each other. The adjusted beta values of specified properties to yarn
strength have been measured for three crop years on 842 lots of cotton
and 3,267 observations. The average contributions of these properties

to yarn strength are as fclloua:l

1Rdbert'u. Webb, Influence of Yarn Size on the Relative Contri-
bution of Six Cotton Fibers Froparties to Strength of Corded Tarn, united
Stages Department of Agriculture Narketing Research, Repert 109, December,
195
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TABIE II

REASONS GIVEN FOR USING FIBER TEST DATA, EIGHTEEN COTTON MILL
OPERATORS, TENKESSEE, 1957=58

ﬁumber
Raa}spns for using cotion fiber tests e of mills

To obtain bgtter measures of raw cotton quality « + +» « « o « 10
Formixing and blending v + + + » & o« s = v v & o s & & & & 10

To develop data for use in controlling
processing operations in the area of:

c&rding TALKE « o 6 o s » i 6 5 % 4. 5 % 2 & 6 &5 ¢ @ 8+ 10
Nep COUNE + o * 5 o ¢ 5 € 4w v e d 4o ks F e e e e s ?
Inds down in spinning P I T T T 2 T O S i0
Y&m Stmngth P T T TS T S S RS S Y R S S N 10
Yam appearance T Y T T 9
Bleaching and dyeing D I A S B 9
Quality Qontrol I SR T T . T T T T T N SR T S 1 9
To avolid getbing Gulls + + & o » o ¢ & o & o v o 4 0 ¥ s i » 9

Total using fibor tost Aata o o 92+ o o & ¢ & ¢ o s » o @ 11

TO%&I&IImillStcact%nq'pno-o«q‘v%o‘o’nc&g. 18

l
.“ -
|




Faagtor

‘Yamsi‘ze-.,.»g ¢« ¢ s &

Upper half mean . S

Fiber strength . & « ol i s sy

Fibor fineness « +» « « + »

Length wniformity ratio . , «

Percentage of mature fibers

GI’adeindﬁx * 6 * ¥ & » A

*

B 4

49,72

16460

1034
6,21
171
1,12
1,00
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To reduce labor cost many mills are using larger bobbins, even

though these larger bobbins increase "ends down,"g or the breakage of

the yarn at the spinning frame. By varying the speed of the frames,

some of these "ends down® can be e:!jminatéd.. Not only is the spinner

plagued by “ends down," but the weaver is also.

Ten of the mills in

Tennessee were developing data which will help them contyol the number

of "ends down' (Table II).

Only seven of the mills used fiber tests to develop data in

controiling nep count, while eleven mills used fiber test data. "Nine

of the mills used fiber testing %o aid in their bleaching and dyeing

operations,

G. NUMBER AND TYPE OF INSTRUMENTS AND LENVTH OF OWNERSHIP

More Micronaires, instruments for measuring the fineness of cotton,

were owned than any other type of instrument.

Five of the mills had

2Ends down" refers to the breakage of yayn in either spinnirig

or weaving.
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owned a Micronaire for over eight years ‘(T'able i:[I)-. Ten Micronaires
were owned by nine mills. One mill which did net own a Mﬁ.cron#izé
ownad a Port-ar for measuring fineness. »

' The Port-ar is a relatively new instrument for measuring finensss
and only two mills ouwned them: This instrument is portable and easy to
operate. Several cotton buyers expressed the opinion that the Port-ar
would be a very useful instrument to use at the éo“bton gin or other
places where the Mieronaire is not commonly found.

Six mills owned nine Presgleys, instruments used for measuring
the strength of cotbon. Three of these mills had owned a Pressley for
over eight years. Only one mill which had not previously owned a
Pressley had purchased one during the last four years. One of the
chain mills had tests for strength made at its central laboratory, and
another mill had tes’aé for strength made at a commercial laboratory.

Seven Fibrographs for measuring staple length and length uni-
formity were owned by six cotton mills. All of the mills which operated
a Fibrograph had owned them five or more years. These machines were
not used as intensively as were the Micronaires or Pressleys as there
is a very high correlation between the upper half mean as measured by
the Fibrograph and staple length as determined by a cobton clasger.

Two mills owned a Colorimeter which is an instrument used to
measure color by reflectance and degree of yellowness of lint. The
Suter Webb Sorter which is an instrument used for measuring length, and
the Shirley Analyzer which is an instrument used for measuring the non~
lint content in cotton were both owned by one mill, Two other mills

ownod either the Suter Webb Sorter or the Shirley Analyzer. Ulira
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TABLE IIT

NUMBER AND TYPES OF COPTON FIBER TESTING INSTRUMENES OWNED AND LENGTH
OF OANERSHIP, EIGHTEEN COTTON MILLS; TENNESSEE, 1957-58%

~ Isngth of ownership .
Humber of ' Over Al
Instruments  instruments 1~k years 5«8 years 8 years mills

_ Number of mills reporting -
Micronaire 10 1 3 ‘ 5

9
Porte-ar 2 2 - - 2
Prossloy 9 1 2 3 6
Fiviroegraph T - 3 3 6
Colorimeter 2 - 1 1 2
Suter Webb Borter 2 - 1 1 2
Shirley Analyzef 2 - 1 1 .2

20ther instruments or devices owned by mills:
Ultra violet light, 3 mills
Differential dye, 1 mill
Microscope, 1 mill
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violet light was used by three mills as an aid in determining the color
and degree of disintegration of lint. The differential dye technique
‘wag used by one miil to determine maturity while another used a micro-

BGOpé_ for the same purpose.
D. TIME OF USING FIBER TEST DATA

Wine of the eleven mills which used fiber test data possessed
knowledge of the cotton quality based on fiber test before purchasing
cotton (Table IV):. Some of these data were supplied by the sellers On
other occasions the mill buyer made these tests.

Bight mills used test data abt the %ime of purchase. Some shippers
yonld test individual samples on the table for the mill buyer. At other
times the buyer would test the samples. This was & common method when
cotbon was purchased from a ginner or small shipper.

Ten mills owned ingtruments and all of the cotton mill operators
tested cotton after it had been purchased. The one mill which used fiber
test data, but did not test cobton after puvehase, was supplied fiber

test information by the shipper.
E, POSSIBIE RESULTS IF FIBER TEST WERE DISCONTINUED

Tests for finenass and strength were the two most commonly used
by millers. Three spinners stated that without fiber tests for fineness
they would have less knowiedge on which to base their decisions in cotton
processing (Table 7).' It was impossible for them to say exactly what
would have been the results if fiber testing were discontinued. Tour

wore of the opinion that they would heve poorer operations if fiber tests
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TABLE IV

TIME OF USING FIBER TEST DATA BY VOLUME OF COTTON CONSUMED,
EIGHTEEN COTTON MILLS, TENHESSEE, 1957-58 B

Time of using fiber test data ALl mills

Bales of , At time After purchase  Using  Not using
cotton Before of and/or during fiber test fiber test
consumsd __purchase purchase processing data ____ data

Number of miils rveporting

Less then 10,000 1 1 2 2 6
10,000-20,000 b 3 3 L 1
Over 20,000 ) I -1 5 “
A1 mills 9 8 10 1 7

H
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TABLE V

POSSIBIE RESULIS IF FIBER TEST WERE DISCONTINUED FOR SPECIFIED
PROPERTIES, EIGHTEEN COTTON MILIS, TENNESSEE, 1957-58

Yery _ AL mills

| ’ Poorer 1ittle "~ Wok
Test less Poorsr quality Highew or no Making making
uged knouledge operation product cost effect tests  tests

Number of mills reporting
Fineness 3 b 2 1 1 11 7
Strength 3 - 1 - I 8 10

st gt . . . . )
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for finensss were not useds This was probably most noticeable in the
control of "ends down' in spinnifng. Two stated that they would turn out
a poorer quality product if it were not for fiber test. One mill
operator had become rather proficient in mixing cotton fibers that were
to be spun and dyed. In fact, this spinner had not had a claim due to
inferior dyeability since he had started testing for fineness.

Four miliers s that had strength test data, felt that without
this information their milling operations would be affected very little

or none at all, Only one felt this way about fineness testing.



CHAPTER IIX

PROCEDURE USED IN FIBER TESTING
A. TESTING GOTTON FOR FINENESS

No standard procedure in determining the number and kind of sample
has been developed in testing for fineness, The procedures used by the
spinners in Tennessee are shown in Table VI.

Nine of the ten mills testing for fineness uged only one test
per samples Five mills, or half of those testing for fineness, tested
only one side of the bale. Two of the mills blended two sides in pre-
paring their test sample, One mill secured its test sample by removing
small quentities of cotton throughout the bale and blending these for
testing.

Two nills blended lots of cotton for testings These lots ranged
in size from 50 to 100 bales. In lot testing, samples wers secured from
each bale, and these samples were then blended. One mill ran one test

per sample, and the other ran four tests per sample. -
Bs TESTING GOTTON FOR STRENGTH

Six mills tosted cotton for strength in their laboratories. All
of these used zerc gauge sebting but the number of breaks used per sample
varied from 1 to 6 (Tabie VII), The zero gauge was in use before the
one-~gighth inch ceme into existence. There is a higher correlation

between yarn strength as measured with one-eighth inch geuge setting



TABLE VI

FINEMESS: TESTS PER SAMPLE AND PROCEDURE

EIGHTEEN COTTON MILLS, TENNESSER

2l

195758
Tests_pef Prodedﬁre‘used Nuﬁber of
sampls in tesbing mills testing
1 One side of bale g
1 Blend two sldes 2
1 Blend throughout the bale 1
1 Blend lots i
L ' Blend lots 1
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TABLE VII

BBBAI(B PER SAMPLE AND GAUGE SEJTING USED IN TESTING FOR sm:mm
FIGHTEEN COTTON MILIS, TENNESSEE, 1957+58

Mumber Breaks made

of mills per sample Gange setbing
1 1 Zero
2 2 Zeo
2 3. Zero
1 6 Zero
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than there is as measured with the zero gauge setting.l There is no
standard conversion factor for converting ons-gighth gauge to zero gauge
or vice versa since the two measure somewhat different properties. The
conversion table below was caléulated'by the writer and is based on data

collected by the United States Department ef_AgriCultura.a

Zero gauge One-gighth inch gauge
(In 1,000 pounds) (Fiber stremgth index)

over 95 over 113

86 = 95 102 - 113

76 - 85 90 « 101

66 = 15 : 78 = 89

65 and balow 77 and below

€. TESTING COTTON FOR OTHER FIBER PROPERTIES

Six mills owned Fibrographs., In using this instrument a specimen
frém the sample was combad. The combed fibers were placed in the machine
which plotted a curve of the length of fibers. The operator then read
the mean length and upper half mean length. From these two readings the
uniformity ratio was calenlated.

Two mills used the Colorimeters This instrument measures two
properties: percent of reflectance (degres of lightness) and degree of

yellowness. The operator placed a sample of cotton over an opening and

1Gotton Testlng Service, United States Department of Agriculture,
Gotton Division, WIS No. 16, February, 1955

2Ibid.
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pressed & bubton and both property readings were aubomatically indicated
on two different scales., One mill used a microscope to examine cotton
fibers for maturity and another mill used the differential dye taehnique
to determine fiber maturiiy.

The Shirley Analyzer was used by two millss The.technician
placed a known amount of c¢otton by wéighﬁ in ‘the machine. By mechanical
means the trash was separated from the lint. The trash was collected
and weighed and then the percentage of trash in the sample was calcu~
lated.

The Suter Webb Sorter gave'the‘mosi complete inforﬁation on
fiber length of any instrument used. The standard procedure for mill
utilization was t9 caleulate by welght the upper quartile longth and
mean length of the cotton. The standard deviation of the weightwlength
frequencies was caleulated and expresged as a percentage of the mean

length which was known as the coefficlert of length variation.
D. CHECKING FIBER TESTING INSTRUMENES

‘A1l ten mills which owned instruments reported the use of cali-
brated cottons in checking their instruments. Most of the mills used
these samples daily, but one mill used its samples only when the mill's
instrument did not agree with the contract specifications.

The mills had several sources of calibrated cottons. Among these
wore the United States Department of Agriculture and the ASTM Standards
on Textile Materials. In addition, other private firms and state agen-
cieg sold blended Samplés; Test cottons fér finenegs are prepared by

the United States Department of Agriculturs.
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When checking with a control or standard sample, the Micronaire
may be considered synchronized if the reading deviates 0.l or less
Micronaire reading. If the veadings are consistently either above or
- below standard, the instrument should be checked. In check testing for
strength, no standard tolerande has been established due to the many

factors that may influence the reading.



CHAPTER IV

GOST OF FIBER TESTING
A: C€OST OF INSTRUMENIS

The Micronaire was ownsd by more mills than any other instrument
even though other machines for méasuring fineness compared favorably in
price (Table VIII). All instruments for measuring fineness do not express
fineness in a common unit., However, the Port-ar hasg a scale for Micronalre
readings. This is the most common unit of measuremeﬁt for fineness in the
spinnér’s market in Tennessee. The Port<ar is relatively'naw and has the
advantage of ease of portability. However, the Arealometer can also be
uged to determine the maturity of lint as well as fineness.

The Pressley and Stelometer measure tha'strength of cotton fibers.
Readings of both machines are expressed in a common wnits The Presslay
is priced below the Stelometer; however, the Stelometer can be used to
determine elongation. The Fibrogiyaph and Suber Webb Sorter both measure
the length of cotton fibsrs. Each instrument measures the fibers differ
ently and thus expresses fiber length and fiber length relationships in
non~interchangeable units.

The Shirley Analyszer is rather expensive whan compared with instru-
ments for measuring other properties. The United States Department of
Agriculture has detormined the average amount of trash in the different

Vgrades of cot’oon.1 However, grades of cotlon do not accurately reflsct

1Summagg of Fiber and Processing Test Results on Some Varieties
of Cotton Grown by Selected Covton Improvement Groups, 5 UFop of 1956,
Onited States Department of Agriculture, Agriouitural Information,
Bulletin No. 70, March, 1957.
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TABLIE VIII

RETAIL PRICES OF SPECIFIED FIBER TESTING INSTRUW*NBS

F.0.B. SUPPLIER, 19592

Test  Price

Instfumteanﬁ. -
byieronaive
Automatic Finenese $1,500
Hon-automatic | Fineness ‘ 800
bportear Fineness 685
Speedar Finences ' 1,237
Arealometer Fineness and maturity 858
bprossley Strength 1465
Stelomoter Strength L C 615
bFibrograph Length and length uniformity 12,380
bsuter Webb Sorter Iength and length variability no data
bColorimeter Yellowness and reflectance 2,900
bshirley Analyzer Nonlinbt content 3,500

25ource: Various price lists for 1959

bInstruments owned by mills in Tonnessee
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the amount of foreign matter in cotton, ospescially when mimmte leaf
particles are présent. Actual data for the cost of owning and operating
a fiber testing instrument are not available. Howsver, soms estimated

coghs ara avail,able-.2
B. TESTING COST PER SAMPIE

The mills had no way of accuratély determining how much it cosh
to test a sample for different fiber properties. Nevertheless, some were
able to give rough estimates. Wide variations occurred in the estimates,
parbially due to variations in length of time it took laboratory tech-
nicians to perform a test, the nuhber of tests performed per mill, the
basis of testing, and the method of securing samples.

Ten mills estimated the cost of testing for finemess. Nine of
these mills wexe using the Micronaire, one the Portear, and the other
was using both instruments; The median of the estimates was $0.03 per
test (Table IX), Six mills estimated the cost of besting for strength.
The median of the estimated cost in testing for strength was $0.,09. Only
four mills estimated the écst of testing for length uniformity, and the

median of theée estimates was $0,30 per test.
C. FEE IABORATORY COST OF COTITON PIBER TESTING

Commercial laboratories will generally grant specisl discounts
for annual contracts or volume commitments. Many commércial laboratories

use a sliding price schedule whereby, as the number of tests performed

2Jack Fontana, "Cotton Fiber Testing by Shippers in Tennesseoe,"
(unpublished Master's thesis, University of Tennessee, 1959).
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TABIE IX

FIBER TESTING COST PER SAMPLE OF GOTTON, EIGHYEEN COTTON MILLS,
TENNESSEE, 1957-~58

nills HMedian ¢ost in
Test e reporting per test 7 cost

Fineness 10 $0.03 $0.01-0.75
Strenghh . 6 . 0409 0-@)&’*@;80
Iength uniforuity L | 030 ' 0415+1.00



https://0^15*1.00
https://10.01^0.75
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inersase, the price per test decreases. Also, combination tésts are
somstimes performed at a discounts The common basis of reporting fiber
tests vary among fee laboratories. Minimum charges are uswally stipus
lated by all commercial laboratories. Price quotations of three labors-
tories are shown in Table X. | |
In general, the nutrﬁber of determinations or basis of reporting of

a sample is a factor in the variations of charges. For example, the
United States Department of Agriculture charges $0.75 for the average
Micronaire reading based on two specimens from @ blended samples On the
other hahd, they charge $0.25 per Micronaire reading on each unblended
sub~sample. In addition, at no extra charge, they give the average
Micronaire reading of the sub+samples as basad on one specimen from the

subsgamples.



TABIE X

RANGE IN PRICES OF SPECIFIED FIBER TESTS PER SAMPLE AS BASED
ON VOLUME DISGOUNT BY FEE IABORATORIES,
MEMPHIS, TENNESSEE, 19582

 length Combination

S . TFineness _ Strength _ Uniformity  of all three
Com. Lab. I $0,08<.20  $0.75+0.85  $0.60-0.70 b
Com« Iab. IX 0.08+«,20 0;60»0.35 _ 0:50+0.75 1,20<1:70

U.S. Dept. Agri.® =75 1.50 1.50 3.00

8source: Regulations of the Department of Agriculture for Cotton
Fiber and Processing Tests, Agricultural Marketing Service, United States
Department of Agriculture, 1958, and price list of two commercial testing
laboratories.

bot available.

CPrice per single sample: Fineness based on two doterminations
Strength and length uniformity based on four determinations.


https://1.20-1.70
https://0*50^0.75
https://0.60^.85
https://O.OB-.gO
https://0,7^^0.85
https://0.08^.20

CHAPTER V
FIBER TEST RESULTS FOR SPECIFIED PROPERTIES
A. RANGE IN QUALITY OF GOTTON CONSUMED

The eighteen mills in Tépnessee consumed a total of 213,571 bales
. of cotkon (including 25,153 bales of waste)« Of the cotton consumed; Tk
percent or 15,795 balés were Strict Middling: Middling cotton actounted
for 5843 percent or 12,548 bales. Strict Low Middling or lower totaled
48,075 bales or 22.5 percent. The balance of consumption was waste which
amounted to 11.8 percent or 25,153 bales,

With the excepbion of waste, only one mill used cotiton with a
cbaple length of less than one inch (Figure 2). The quality of cotten
consumed by this mill covered a wide range, Excluding waste, approxi-
mately 7% percent of the cotton consumed by the mills had a staple length
longer than an inch.

Only two mills consumed cotton with a Micronaire reading below
3.0+ One of these mills consumed cotton with a Micronaire reading of
6.0 or above. This was the only mill which had test data available that
used such coarse cotton.

Eight mills used fiber test data for strength. Only two of these
used cotton that tested 95,000 pounds per square inch or over at zero
gange setting. On the other hand, only two mills used cotion that tested

below 76,000 pounds per square inch at zero gauge setbing.
B: REIATIONSHIP OF FIBER PROPERTIES TO END PRODUCT CIASSES

Fineness. Fineness information was available on 184,718 bales or
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Figure 2. Ranges in specified properties of cotton consumed,
eighteen cotton mills, Tennessee, 1957-58.
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spproximately 86 percent of the 213,571 bales ¢onsumed by the eightesen

cotton mwills. The mills that were in Class I, producers of fine to very |
fine yarn, consumed no cotton with a Micronaire reading belew 3.0 nor
any coarger than 5.9 (I*‘i.g{xre 3 and Appendix 4, Table XVI). Approximately
58 percent of their 23,400 bale consumption or 13,632 bales had a
Micéronaire reading of 3.0 to6 3%+ Most of the rest of the cotton gon-
sumed; 9,148 bales or about Nl percent of their consumption, had a
Micronaire reading of 4.0 to L.9. Only 320 bales or approximately 1
percent had a Micranaiﬁe reading of 5.0 or zboves As a group these mills
consumed cotton with a finer lint than did mills in any other group.

¥ills in Class II, manufagturing medium to fine yarn, vere the
largest ¢lass from both the standpoint of number of mills and amount of
cotton'consmned. Thess mills éonsumed 127 ,_168 bales of cotton. Approxi-
mately 3 percent or 3,437 bales of cott.op.’eonsumed by Class II mills had
a Vticronaire- reéding of'.B.O or ébuve « About 70 percent of the cotion
which these mills consumed had a Micronaire reading of L0 o 4% Only
0.3 percent of ’ghe cotton consumed by these mills had a Micronesire reading
of 6.0 or above. vNo other class of mills which had fiber test data on
fineness consumed cotbon which was this coarse.

The mills in Class III, producing coarse to medium yarn, consumed
a total of 27,931 bales of cotton. The fineness of lint was not known on
3,781 bales or about 1k pe.rcen’so Most of their consumption, or approxi=
matoly 59 percent, had a Micronaire reading of b0 to L.9.

Of the cobtbon consumed by mills producing very coarse yarn, or
Class IV mills, 71 percent had not been tested i‘dr finonesz. Most of

the cotton gonsumed by these mills was low grade or wasbe.




6.0 and Over

Class | _ Class 2
(23,400 bales) (127,)68 bales)
« Below 3.0

De;termined
14 %

Determined

Closs ® - Class I¥
(27,931 bales) : (35,072 bales)

Finensss in Micronaire readings indicated in ranges

Figure 3. Percentage distribution of fineness of cotton consumed
by end product classes, eighteen cotton mills, Tennessee, 1957-58.
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Strength. Fiber strength data were available on 142,200 bales

ér spproximately 67 percent of the 213,571 bales consumed Ey the 18
cottan millss The cotton consumed by Class I mills was stronger than
the cotton used by the other ¢lasses of mills, MNine percent of the cotton
consumed by Class I mills had a4 reading of 951 or above (Pigure L and
Appendix A, Table XVII). Of the 23,400 bales consumed by these mills,
19,000 bales or 81 percent of the cotton tested in the strength rengs of
86 to 95. No cobtton consumed by Class I mills iested below 76.

Class II mills used wesker cobton than did Class I mills. Of the
127,168 bales of cotton consumed by Class IT mills, 3k percent tested in

the B6 to 95 range, and 38 percent tested in the 76 to 86 range. No

strength data were available on 26 percent of the cotton consumed by
Class II mills. |

Class III mills used weaker cotton than did elther Class I or
Class IT millss The mills in Glass III used cobbon that was predomi-
nantly in the 76 to 85 rangs.

Of the mills that had test data on strength, none of the cotton
tested below 66. Ho mill in Class IV had strengbh data on cotion even

though break tests were used on yarn.

length uniformiﬁxa Iength uniformity or the ratic of mean to

upper half mean length of fibers was the third most frequent fiber
property tested, Iength uniformity data were available on approximately

31 percent of total mill consumption.

labbreviation for 95,000 pounds per sgquare inch at zero gauge

getting.
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Figure L. Percentage distribution of strength of cotton consumed
by end product classes, eighteen cotton mills, Tennesses, 1957-58.
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The mills in Class I, producers of fine to very fine yarn, con-
sumed 23,400 bales of cotton. On 8,000 bales, test data were available
for length uniformity. This was approximstely 3L percent of their cone
sumptions hll‘of this cotbon tosted above 80 (Figure 5 and Appendix A,
Table XVIII). | |
| The mills in Glass II, manufacturing medium to fine yarn, had
fiber test date for length uniformity on approximately 28 percenﬁ of
their consumption. Of their dotal consumption about 3 percent tested
80 and above, and apprbximately 25 pércent tested 75 to 80,

Class IIT mills producing coarse to medium yarn consumed 27,931
‘ vales of eobton. Iength vniformity dabta were available on 25,000 bales
or approximately 86 percend of their consumpbion. About 77 percont of
the cotton consumed by Class III mills tested in the 75 to B0 range, and
9 percent tested Tl and below. |

| No mill in Class IV had test data for length wniformity.

C. QUALITY CONSUMPTION IN REIATION TO PRODUCTION

| Finoness. Fineness daia were nod avéilahle on the entire Tsnnessee
crop of 1957. However, the-Mid~Sdu£h Gottdﬁ Growers Asgociation received
65000 bales or 1.5 percent of the Tennessee crops BEach of these bales
was tested for fineness. This was prcbably the most representative sample
of which each bale was tésted £or fineness.

. When the cattdn rECGived‘by the NidrSoutﬁ Cotton Grovers Associ-
ation of the 1957 ¢rop was projected on a state basis, it showed 81,0
percent or 328,725 bales of the 105,833 bale crop being in ‘the L.0<L.9

range (Figure'é). The Tennessee mills consumed cobion predominantly in


https://unifo2md.ty
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Figure 5. Percentage distribution of length uniformity of
cotton consumed by end product classes, eighteen cotton mills,
Tennessee, 1957-58.
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this range., Meny mills vy to maintain a mix of L.2 which was the average

fineness of the Tennsssee cotton for the twelve year period of 1947-58.2
Tennessee produced approximately 11,000 bales of cotion which fell below
3.0 in test of fineness in 1957. This cotton is eonsidered of low

auality by most of the cotton trade. In fact, cotton below 3.5 in fine-

ness can not be used to cover delivery on the Wew York Cotton Exchange.

Strength. There were little data available to give 2 reliable
estimate as to the variations in stvength of Tennessee cotton. The
average of test results for the crop year of 1957 was 79,000 pounds per
square inch at zero gauge setting. When the summaries’ of the annual
test presults of Tennessee cotton were analyzed for the crop years 1956
and 1957, a mean strength, in theusand pounds per square inch of 79.7
and a standard deviation of ha2h was found to exist. The strength of
Tennessee cotton has averaged about 80,000 pounds. On 142,200 bales of
cotton consumed by Tennessee mills in 1957 for which strength data were
available, the mean stiength was 8l,700 pounds per square inch and con=
sidered to be aboub average. PFifty poreent of the cotton consumed fell

in the 75-85,000 range (Figure 7).

2B, D. Raskopf, Cotton Yields and Quality in Tenmessee, Agricul-
tural Experiment Station, Bulletin 298, April, 1959.7

3Summagz of Fiber and Processing Test Resulis on Some Varietles
of Cotton Grown by Selected Cotton luprovement Groups for Crops of LIu7
and Subsequent Years, Agricultural Markebing Service, united States
Department of Agriculiure.

Lthe standard deviation would have probasbly been larger had actual
results for each bale been used instead of averages ab various times in
selected locations.,
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Strength in thousand pounds per square inch
indicated in ranges

Figure 7. Percent distribution of known strength of cotton

consumed, eighteen cotton mills, Tennessee, 1957-58.

- i
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Iength uniformity. Data on length uniformity were availsble on

67,000 bales. The mean .unﬁ.fomity ratio was 78+1 with 79 percent of the
cotton falling in the 75<80 range or average uniformity. The cotton
produced in the state in 1958 had a mean uniformity ratio of 79 which

was about equaled the average of 80 for the 194758 period.g -

513’. D, Raskopf, Cotton Yields and Quality in Tennesses, Agri-
cultural Experiment Station, Bullotin 298, April, 1959. '




CHAPTER VI

COMPARISON OF THE USE OF FIBER TEST BY MILIS
IN THE UNITED STATES AND TENNESSEE

A study of the use of fiber test by cotton mills in the United
States was conducted by thirteen southern states vin 1958.1 In drawing
the semple of the 187 mill fimms,? all mills with less than 5,000 spindles
were omitted. This sbtudy represented approximately 497 plants3 or 82
percént of the cotton mills in operation in the United States (Table XI).
A few comparisons will be made between all mills in Tennessee and these

497 mills which alse included the Tennessee mills.
A. OWUNERSHIP OF FIBER TESTING INSTRUMENTS

Pevcent of firms owning specified instruments. More nills owned

.Mier_onaires than any other instrument. In Tennessee 55 percent of the
mills owned this instrument, compared with 65 percent in the United States
(Table XII). The Port-ar, also an instrument for measuring fineness, but
a later introduction than the Micronaire, was owned by 11 percent of the
mills in Tennessees Only 2 perdent of the mill firms in the United States
owned this machine,’

The most universal instrument used by mills to measure strength

lyse of Fiber Testing by United States Cotton Mills, Southern
Cooperative Series Bulletin 70, December, 1959,

2M111 firm as used here refers to one mill or a group of mills
under one management.

3plant as used here vefers to an individual mill.



TABLE XI

COTTON SPINNING PIANTS IN OPERATION, FIRNS CONTACTED, AND PIANTS
REPRESENIED, BY THIRTEER STATE SURVEY OF FOUR HUNDRED NINETY-
SEVEN COTTON SPINNING PLANTS, UNITED STATES, AUGGUST, 19562

Plants representedd
. Proportion
Plants in Pirms of plants
Iocation operation®  contacted®  Planis in operation
(number) (number) {(number) (percent)
Alabama 53 12 53 100.0
Georgia 101 32 69 68:3
North Carolins 240 T1 189 78.8
South Carolina 134 3k 129 96.3
New England States 36 13 27 750
Other states® Wy 25 30 68,2

Total 608 187 Lot : 81.7

8Source: Use of Fiber Testing by United States Cotten Mills,
Southern Cooperative Series Bulletin 70, December, 1959 '

bplants with 5,000 or more spindles.

CPirms eontacted is number of firms having ¢otton buylng offices
located within the state.

dpjants represented is the mumber of plents which were repre-
sented in contacts to the buying office,

©0ther states include Arkansas, Tennessee, Texas, and Virginia.



TABIE XII

PERCENT OF UNITED STATES COTTON MILL FIRMS AND
TENNESSEE MILLS OWNING SPECIFIED
INSTRUMENTS, 1957-58

)

Sorter

Colorineter :

Fibrograph |}
Suter Vebb

Port-ar
Pressley

| Micronaire

Shirley
Analyzer

Porcent of mills GWning instruments

O
I
Ny

United States

k)

- Terinesses

B E

{1

il
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was the Pressleys Approximately Ll percent of the mill firms in ths

United States owned this instrument. Thirty-three percent of the mills
in Tenmesgeo possessed this machines Of the instruments used to measurs
. length, the Fibrograph was the most commonly found in cobton mills.

In the United States thers was a relationship between the size of
firm and ownership of instruments for testing fiber pmpemies.h However,
. there was 1little relationship between end products preduced and ownership
of instruments. In Tennessee theré was also a relationship between the
gize of mills and ownershipl of instrumentss: No instruments were owned by
mills in Tennessee with less than 10,000 spindles. Each of the mills with
10,000 or more spindles owned one or more instruments. . In Tennessee, there
was algo a relationship between the ™exture of yarn going into end prod-
ucts" and ounership of instruments. However, the smaller mills were the
. ones which produced the coarser texture of yarn, Much of the consumption
. of the smaller mills in ‘I‘gnnessee were cotton sampl‘asg or other types of
‘waste, It would be difficult to draw a representative sanple for testing

- purpoges from this kind of cotton.

Percent of fimms owning instruments capable of performing specified

test. Approximately 65 percent of the cobiton mills in the United States
have instruments for measuring fineness (Table XIIT). In Tennessee only

55.5 percent of the mills are so equipped. However, five of the mills

byse of Fiber Testing by United States Cotton Mills, Southern
Cooperative Series Bulletin 70, Decembelry 1959,

SAfter cotton has been ginned, about two pounds is vemoved from
the bale to determine the quality of the bales. These samples are nob
returned to the producer and are sold to mills by cobtton merchants.
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TABLE XIIX

PERCEN? OF ONE HUNDRED EIGHTY-SEVEN UNITED STATES MILL FIRMS AMD
EIGHTEEN TENNESSEE MILLS OWNING INSTRUMENTS FOR MEASURING

SPECIFIED FIBER PROPERTIES, 1957-58

Cotton fiber test

J?rqperfion of miiié testing cotton
Tennesgee  United States

Fineness
Strength
Iength Uniformity

~ (pevcent) (percent)
855 6543
33.3 h2.2
3343 283
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in Tennessee consumed primarily waste cotton. TFiber test data on this
type of material is not as important nor reliable as it is for raw cotion.

Approximately L2 percent of the mills in the United States per-
formed tests for strength. On the other hand, only one-<third of the

mills in Tennegsee made this test.
B. REASONS FOR USING FIBER TEST DATA

About thrae-fifths of the cotton spinning firms in the United
States and slightly less than three-fifths of the mills in Tennessee
used fiber test data to dbtain a better measure of raw cotton quality
and to assist in the mixing and blending operations. In the spinning
industry "ends down" presents & serious prcbiem.é In the United Stateés
31.5 porcsnt of the fimms were using fiber test to develop daﬁa for use
in controlling this problem. In Tennessee 55.5 percent of the mills were

following this procedure.
G. ORIGIN OF COTTON

During the 195758 season there was 1little difference in the origin
of cotton purchased by the mills in Tennessee and the 187 mill firms;
Tennessee consumod a slightly higher percentage from the Southcentral and
West and a lower percentage from the Southeast and High Plains Area than
did the 187 mill firms. Tennessee mills purchased 36,2 percent of their
cotton direct and 63.8 percent from shippers, while the 187 mill firms

purchased 36,8 percent direct and 62:3 pergent from shippers.

éngndg down' yofers to the breakage of yarn during spimning or
weaving.
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'D. USE OF FIBER TEST DATA IN PURCHASING COTTON

Fiber fineness data were utilized more than any other type of
test data by the mills. For this veason, this section will be limited
primarily to0 a discussion of the use of fineness data in purchasing
cottons

Only 29 of the 187 mill fimms did not use test data in purchasing
cotton, However, several of the firms stated that they owned mo fiber
testing instruments; and their usé of test data was a fineness specifi-
cation in the shipper's contract. Only one mill in Tennessee velied
upon this method. |

Fiber fineéness data were available prior to purchase on about 75
percent bf the direct purchases by ihe 187 mill firms (Table XIV). The
187 mill firms had fineness data available on 63 pevcent of their pur-
chases in the Southeast and 89 percent in the Wests The Tennessee mills
did not purchase any cotton direct from the Southeast, However, fineness
data were &vallable on some purchases from all arsas.

The‘187 mill firms specified finensss readings on 86 percent of

their shipper contracts. The Tennessee mills specified the degree of

" fineness on TO peércent of their shipper contracts. Fewer fineness

specifications on the shipper purchases by the Tennessee mills may be
explained in part by the purchases of waste cotton from shippers. The
187 mill firms had test data avallable or specified on 82 percent of
their total purchases. Tennessee mills had this information available
on 76 percent of their purchases.

¥ills were relying upon fiber test data in their purchases to
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avold buying culls. However, shippers must dispose of such cotton of

inferior quality, which may explain in part, some of the "Micronairs

~ Clauses® in comtracts: Will buyers were avoiding buying in areas where

fiber characters were of inferior oy undesirable guality. Aveas of
inferior quality could easily bs determined by spot checking during the

ginning season.
E. TIME OF TESTING FIBER PROPERTIES

About 75 percent of the mills in the United States tested cotton
after it was purchased, In Tennessee, all of the mills that owned instru-
ments (56 percent) tested cotton after it was purchased. In Tenmnsssee,

50 percent of the mills tested cotton before purchase while in the United
States less than 30 percent perfomumed this operation. In Téennessee, as
well as the United States, less than half of the firms tested cotton at

the time of purchase.



CHAPTER VII
SUMMARY AND CONCIUSIONS

The official measures of eo%tzm quality are grade and staple as
determined by the cotton classer. In recent years instruments have been
developed to more acturately measure these and other cotton qualities.

The introduction of these instruments has brought about changes in the
marketing of cotton.

This ptudy involved the use of fiber testing by the 18 mills in
Terinessee, From earlier studies it was showm that mill buyers relisd
rmainly upon variety and area of growth in order to get better quality
cotton. By 1945 some mills owned fiber testing instruments or weve
meking use of fiber tést facilities and services offered by commercial
laboratories. |

For analytical puiposes the mills were divided into four classes.
They were as follows:

Class I  « Producers of i’in‘e o very fine yarn

Glass IT <+ Producers of mediwnm to fine yarn

Clags III = Producers of coarse to medium yarn

Class IV <« Producers of very coarse yarn

The major fiber tegt used by mills were fineness; strenét_h,- stapls
length and length uniformity in order of their importance by velume tested.

The mills producing the higher quality of yarn used fiber test data

1B. D« Raskopf, Improvements Needed in Jennessee Cotton Quality
and Marketing Practices to Meet Mill Requ.,rements, HMonograph 259, Tennsssee
Exporiment Station, 1950,
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more in purchasing cotton than did mills pr@dﬁcing lower guality yarn.
Also, there was a relationship between size of operation and extent of
use of'fiber test data.

The mills used fiber test data in their purchasing as well as
thelr processing operations. As daba on processing operations are eol-
lected and analyzed, betber quality contrel measures can be put in effect.

The Micronaire, an instrument for testing fineness, was the most
commonly found or used instrument in mills. However, ths Port-ar will
probably gain in popularity very fast singe it has the advantage of
portability and low initial cosbs

The Pressley was the principal instrument used by mills for
testing fiber strength. The primery instrument used for testing length
and length uniformity was the Fibrograpﬁ. The Fibrograph was more costly
£ operate than was either of the other three instruments listed above.

Fiber tests were helping the mills avold buying cull cotton. The
better knowledge gained by testing was produéing smoother mill operations.
One spinnér reported he has not had a claim due to inferior dye&bility
since he started testing for fineness,

Ho standard procedure in detemmining the number and kind of sample
for fiber testing has been developed, Nine of the.ten mills testing for
fineness used only one test pervsémplew Two of the mills blended lois
of cotton for testing.

The mills‘testing for strength used from one o six breaks per
samples All of the mills were using zerc gauge sebtings If the spinners
were to use one-eighth inch setiing they would get a much betier measure-

ment of the factors they were trying to measure. However, this would
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necossitate a changs in the cotton trade since zero gauge setbing is the
most common used and reeognized.

A1l of the mills owning cotton fiber testing insbtruments were
uging calibrated cotton to check their machines. For fineness a toler-
ance of 0.1 Mieronaire reading is considered synchronized. No standard
tolerance has been gstgblished for strength tests.

The cost of fiber testing instiuménts commonly used by mills vary
from less than $500 to $3,500 dépending on the kind of instrument and
tesbe The mills in Temnessee had a median cost of §0.03 per semple for
fineneas tests and $0.09 'per sample for 'strength tésts. This is consid=
erably less than the fee laboratory charge: Finenegs seems to be the
most important fiber property tested and most of the larger mills find
it advisable to oun a machine capable of pei'fcming the fineness test.
Where small mills have experienced no difficulbty with strength of cotton,
occasional tests by commevcial laboratories would probably be the most
economical., As spirners become better sble to utilize strength data, the
amall mills might £ind that the ownership of a machine to test strength
would be advisable. However, all mills may in the near future find that
strength data will have to be used more in the purchasing of cotton 4o
prevent them from receiving weak cobton that other mill buyers have
refused to purchase.

There was little relationship between quantity of yarn produced
and the fineness of fibors consumed. However; mills in Class I, producers
of fine to very fine yarn, used slightly fimer lint. There was a rela-

tionship botween the strength of cotton and the c¢lass of yarn produceds
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Mills in Class I used predominantly étrong cotton fibers.? Mills in
Class II, producers of medium to fine yarn, used about an equal amount
of strong and aﬁaragé fibar strengths,B Class III mills, pyoducers of
coarse to medium yarn, consnmedlmcstly cotton of average strength.

The finéness of Tennegsee lint seems to be in a very desirable
position and is meeting mill Pequirements. The sbrength of the Temnessee
cotton averages about 80,000 pounds per square inch which is classified |
as average strength. Ténnessee mills consume cotton predominantly in
the 78 to 85 pound renge. However, no lint is too strong and soms mills

were specifying cotton of a stronger characters

2Strong ~ 86,000 to 95,000 pounds per square inch.
3average -~ 76,000 to 85,000 pounds per square inch.




BIBLIOGRAPHY




BIBLIOGRAPHY

Cotton Testing Service. United States Department of Agriculture, Cotton

Divisien, Agricultural Marketing Service No. 16, Pebruary, 1955.

Fontana, Jack. "Gotton Fiver Testing by Shippers in Tennsssee«" Unpub=
lished Master's thesis, University of Tenncgsee, 1959.

Raskopf, B. Ds, and Jack Fontena. Cotton Fiber Testing in Foreign
Countries. Tennessee Agriculbural Bxperiment oStation, builetin 271,
Septamber, 1957«

Ragkopf, B. D+ Cotton Yields ond Quality in Temmessee. Tennessee
Agricultural Experiment Station, Bulletin 298, April, 1959.

Raskopf, B. D, Improvements Needed in Tennessee Cotton Quality and
Marketing Practices to Meet Will R Requ:.rements. Tennessee Agricultural
Experiment Station, Nonograph 259, 1950.

Raskopf, B. D, Relationship oi‘ Cotton Production to Consumption. Tennes-
see Agrieuvltural Experiment Station, Monograph‘?ﬁ 1937,

Regulations of the Department of Agriculbure for Cotton Fiber and Process-
ing Tosts, Agricuitural Marketing Service, United Sta’cea Department
of Agric lture, 1958.

Summary of Fibor and Processing Test Results on Some Varieties of Cotton
’ Grown by %ected Cotton Improvenent Groups for Grop of 1947 and
Subsequent Years. Agricultural HMarketing Service, United oStates

Department of Agriculture.

The Use Made of Fiber Testing by United States Gobiton Shippers. Southern
Cooperative Series Bulletin 62, June, 1959

- Use of Fiber Testing by United States Cotbton Mills, Southern Cooperative

Series Bulletin 70, December, 1959+

Webb, Robert W« Influence of Yarn Size on the Relative Contribution of
8ix Cotton Fiber Propsrties £0 Strength of Cordsd Yarms Urited
States Department of Agriculture Marketing Rasearch, Report 109,
December, 1955, ‘




APPENDIX A



63

P _—_—
s

TLS*ET2 022°60T  BEZFEYT 00471 gT5°56 02819 . 03L°L9 - TEI0%L

i

geLfl9  006°A 600 19 000°L2 - 00LEn 006°02 oogoe 9sep
s€0¢te 029°L 028°g 009 008°T o20*L . 0z0fL suTeld YSTH
QINETT  O00LES  oottlg 008°9T. 00€° LY 006*9€ 008°6€ TBI1UEIANOG
N@m»ﬁm - 9TE’E e w.nm..m e -—  gsesygnog

sefeq JuTuung ujy
01900 goneaq g  SSeUelLy TUqauadag | SSouduid UTSUBILG S5eUsU L] THOR30D
ITe. $20J SOTIIBAOIG TMOUY 1X0Y SUGTIROTITOOUS T 3X6¥ oseyoxnd o3 JoTad Jo
TB30L J0 POLyToRds YA 3588% J8qIF UOe €pBuU STgeITRAB SISN BIEP 450% UTIEQ
poseyoand Ho9302 TBLOT saeddTys woLy seseyaIng yoTur to soseysind qo0eITq :

© B5-LS6T “HASSAMNTL STITH NOIIOD NIMIHOIH
‘NIDIHO X “ISUX YANTI NO 0ESYH SESVEOUNd NOZIOD




6l

TABIE XVI

DISTRIBUTION OF FINENESS OF COTTON CONSUMED BY END PRODUCT CLASSES,
EIGHTEEN COTTON MILIS, TENNESSEE, 195758

End “ _ Fineness of cotton in Micronaire Units

product  Bolow — 3.0- IO~ .05 6.0 &  TNob

classés 3.0 3.9 k.9 5.9 over determined Total
Running bales

Class I < 13,632 9,48 320 = - 23,1400

Class IT 3,437 30,082 89,831 3,h58 360 -~ 127,168

Class III - 74342 16,568 2 - 3,781 27,931

Class IV . 1,000 3,000  $;000 1,000 = 25,072 35,072

Total L,h37 54,056 120,847 5,018 28,853 213,571




TABIR XVIT
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DISTRIBUTION OF STRENGTH OF COTTON CONSUMED BY END PRODUCT CLASSES,
EIGHTEEN GOTTON MILIS, TENNESSEE, 1957-58

BEnd

 Strength®

3,750

71,400 L3200

produet  Bbove T B & ot T
classes 95 8695  76-85 66-75 belou determined  Total
| Running bales’

Class I 2,000 19,000 2,400 - - - 23,400

Class IT 1,750 L2,650 L8,600 1,800 - 32,368 127,168

lass IIT = 1,200 20,400 2,400 - 3,931 27,931
 Class IV - - - “ - 135,072 35,072

Total 62,850 71,371

213,571 |

aIn thousands of pounds per square inch at zero gauge sattz.ng on

the Pressley.




TABIE XVIII

DISTRIEUTION OF IENGTH UNIFORMITY OF COTTON CONSUMED BY END PRODUCT
- CIASSES, FIGHTEEN COTTON MILLS, TENNESSEE, 195758

.

Pnd Uniformity zatie
-producth fhove . A Below Not
classes 8o 75 %0 80 . B determined Total
) Running bales
 Class I 8,000 . - 15,400 23,400
. Qlass I1 3,500 31,500 - 92,168 127,168
Class III - 2,h00 21,600 3,931 27,931
, Class Iv - - - 35,072 - 35,072
Total 11,500 33,900 21,600 146,571

213,571
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1958<50 Season Nos__
Date_
Neme of fimm_____ ity State

h I

2.

3

b

COTTON MILL FIBER TESTING SCHEDULE

Extent of operations
a. Numbér of cotiton spindlés in place at end of 195758 season

b. Number of bales of cotton consumed, 1957«58: Upland “Other
¢» Number of plants using cobton, » If move than one, complete the

following:

Now of No. of Total bales
Lo¢ation plants gpindissg ‘eotbon consumed
Ga.
Nc C. . .
S. Q. o

Did you use any fiber test data: (a) Before purchase of cotton? Yes /7 No [7
(b) Ab time of purchase? Yes /7 No /7, (c) After purchase and/or during
processing? Yes [/ No ‘

Reasons for use of fibey test datas
a. To obtain better msasurs ef raw cotton qual:.ty* e T —— iy
bs For mixing and blondinge e swmesion e s momn b o b o i cosimenns [/
¢s To develop data for use in contralling processin ,Operat:t.onSm--wn-*-'-é
If yos, indicate area of control--copding rate ' nep count /7 '
ends doun // yarn strength /7 yarn appearance [/
bleaching and dyeing [7 quality comrol _
de Avoid getting cullse-——-- SRR — AV 4

Number and type of instrumerts owned by fimms
(Indieate yoar of purchase of each instrument.)

Mieronaive Stelometer _ Colorimeter
Speedar Clemson Tester Bhirley Analyzer L
Portar ] : Fibrograph = Ultra violet
Arealometer . - Nepotometer = . o o
Prossley Fiber blendsr

a. In testing cotton for strength, what gauge setting was used? ',
. {space betwsen clamps) .
bs How many breaks mads per test sample?




6s

Te

9

104

: 12 of to-hal Hethod ‘é‘f purchase by vegion
Ovigin _|purchases | Divect | From shippers ] Percent .
Southeast~A1a.-Ga;-N.C.«S‘G. | | | 1200
5o, Gentral-ﬁm.-—l.a.—-Hiss.-—Tenano. 1 N 1100

- S.W.=loxas : , _ _ ' , S 100
___=Oklahona " » . j N 100
Wést~0al.qArizﬁ—N}N.nDist. 6 Texas K 1N o , - 100
“Total v _ ;100 ) - i s X
Relation of use of fiber tests 'bo origin and method of purchase
Percent of direct purchases ' Percent of purcbases fyom.
on which tast data were shippers made on fiber test
{available prior to purchase for: ~ speecifications for:
. Fine= _ Fine«{
Origin ___ iness IStrengthi | = Al ness Strength
Southeast | 1 —
South Central ' | N ' .
- 8.6, -Texas — 1 I
- «=Qkla, k3 . ' I ! .
West |
Cotton purchases made ons Ae‘bual samplas _ % P?'J.V&ue types__ 2
»Descmptwn )
Purchases on de_scrip’oian bought on fiber test specifications:
Spocification | fineness | otrength 1. 1. L.
T | - (Percent of purchases)
None _ -
HMinimumm
- Henge .

Total _

Do f£iber test specifications in purchabe ecntracts msul‘a in a higher price per
pound? Yes No [:7 “If yes, how much for: Fineness?

Strength? _— __— _ Other (specify) v |

What pergent of direct purchases, if any, *'equired dz.scounmng for being:

69

Origin of upland cotton and method of purchase:

too fine %, too coarse_ %, too weak, %, too immature o

Lf yes, What were the dissounw
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'12. Nature and extent of claims resulting from your purchases on test specifis

13.

cations.,
a: Purchases on fineness - Bales rejected

No. gpubstituted

Ho. substitute
¢: Describe method f lement on elazms

b. Purchases on strength +

Bales rejected

. No« subject to claim

.. No. subject to claim s

Use of fiber tests in making mixes for prlncipal end products (rist)
F‘.meness Stmngth i — e ;
Mix I Mix |range| Wiz ‘Mix k | HMixm
End % of |tested tested| or |tested tested tested
total Z |min. % {Range| % |Rangel %  |Range

product

_{Range




Supplementary Schedule

1. Whét fiber tests does your mill use on raw cobbon, how long have these tests
been used, and who does the testing?

TFest, for physical Instrament “Tfear Source of te5% data (check)
or chemical or first| Own GCom.
properties __method _iused |mill|Brokers|Shippers |lab

Fineness | Micronairg '

Speeda;r
Portar o
. Amalometer
- Strength Pressiey
L'§telomei,er
| Clemson tegter
Fibrograph

Fiver 1ength & unzfomity

{ Suter Webb Sorter

Elongatlon _'

| Stelometar

HMaturity

Arealcometer

Microscope

| Differential Dyei N

“Cangticalire -

{ Micronaire

Speedar

Torimeter & wall thickness

“Avealoneter

Tonlint content

[ Shiriey snalyzer

Color

, Viclcersonoaunter '

Gardner.

TThra Violot Toy

Sugar content - _} Extraction
‘Roidealkaline (pﬁ) Extraction

Gavitoma (pH) | Extraction

Wax content Soxhlet ex‘b:cac'hion »
Hoisgture Oven ‘

Oxidation




tests been used, and who does the testing?

12

2, What fiber tests does your mill use on finished goods, how long have these

‘Test for physical Instrument Year
or chemical or first
properties __method usad

Waste _Opener
| Picker and card
s io Comber
Nep count
Raw gtoek : ?Jep tost machineg v
_Spin test Gard web evaluatian '
Yarn appearance ASTH Stondards ,
Spinning twist 5pin twist tester
Strength ) !
Yarn skein | Yarn strength tester |

Single strand Uster
Sgobt
I+ P. tester
Strength of fabrie { Scott grab tester
| Raveled strig
: | Tear styength
Bursting strength §Mullen tester
Elongation _ Seobt tester
Abrasion | Stall '
Taber

Dimensional ohange

Washing maching -

. _ ~ Launderometer
Crease resistance or | Monsanto
wrinkle recovery Celanese
Goloy
Cracking Crackmeter
Fastnogs«light | Fadeometer
washing Launderometer
Plammabllity ALTCC Tlam., tester

Snag resistance

{ Snag tester

Drape |

Drape tester
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3+ Of the catton used by your mill during the past season, what wers the

. estimax’sed _percentages in the fallom.ng test categories?

[ Tongth mnf‘omitvy(c)

“Fineness (&) ﬁ_ S’oreng't.h {b)

(ﬁicronaws) (Pressley) __{(Stelometer) I (Fibrograph
Range | 2 ]z Range # |l Range u Range %
Below 3.0-VF T {lAbove 954y6 | || Above 1,99-V5 , ﬂ Above B0-U | '
3.0 to 3.9-1“ 86 to 955 1e75 10 14995 _ 75 to 80=Av.

40 tc 1,9 Av, 76_to 85=Av.|  H 1450 t0 laTh=hvl 11 74 & belotl
6 5:9-C_| _||65 to 75T | 1‘25 To LJO<F | I - —
6.0 &- above-v0| Ojéﬁ % belowsW Ls00 & below=W | . o _
Total % |100|Totel 2 100 j| Total % 100l Total 3 | 200
Bale,s;u- Bales~ ‘ ﬂ Bales= - Bales-i

(a) Fineness measured in micrograms per ineh of fiber. VF = very fine,
F = fine, Ave. = average, C = coarse, V€ = very coarse
(b) Pressley strength measured in 1,000 Ibs, per 8gs ins Stolometer strength

measumd in Grams per Grex

% average, F = fair, ¥ :
uniformity ratio expresses the relation betwesn the mean length of
fibers and the upper half mean length.
= average .uhiformity, I = irrvegular.

Av,
(e¢) The
the
A,

= yeak,

1/8” gauge.

V8 = very styong, S = strong,

U = unifoim in fiber length,

M'a.tﬁrity (a)

Nég.)\ content, (b _ o ~ Other (specify)
Raw_stock i Caxd web _ '
Range % Rango 53 Range % || Range %
B2 & above=i 10 & belowel 15 & bolow=l —
76 %o D1-Av. 11 to 20<Av. 16 to 30-Ave |
T0 to 15-1_ 21 to 30=H | 31 %o LpeH
1L & below=-VI I 31 & sbove~VH| 16 & above-VH | . ,
Total %_ 100 | Total % 100 Total % 100 Total % 100
Baleg~ . Bales= Bales= Baleg-

(a) Fiber maturity index.

VI = vory immature.

(b) Number of neps over 100 éq. in. of card web.

H= h::.gh, VH s very high.

M= matur’e’, Avs =

average, I * immature,

L = low, Avs = average,
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5.

Ta

8".

9.

10.

h

In addition to the use of fiber test data what other methods did you use in
locating cobtton of desired qualities?

Experionce [/ MNake early season spinning tests [/ Have own buyers in
areas [/ Buy from cotton imp. ass'n // Obtain samples of cotton from
different arveas [/ Other (specify) .

In testing cotion for finenessg
a. How many tests are made per sample?
b. Which of the following testing procedurss is noed?
Average of 2 sides // Test only low grade oy staple side /7
Test both sides and record lowest [/ Other (apec:.fy) -

In testing cotton for lsngth doss the Fibrograph
a. Give you consistently more accurate measurement than classer? YesZ?' No[_j
by Of what value, if any, is the Fibrograph uniformity index?

¢, OF what value s if any, is the Suter Webb Sorter uniformity index?

Do you use check test samples for calibrating instruments? Yes _/_:7 ¥o [
If yes, indicate frequency of check on instruments.

What do you estimate the actual cosh of fiber testing psr bale for

Fineness? _____ ¢ Strength? __ ¢ Fibrograph? ¢ Maturity? ¢
Nonlint content? ¢ corors —..b Other tests Tspecify) _

From the standpoint of texture of yarns going into end products, into which

class does your mill fall?

Class T «» Fine to very fine yarns for use in products mesbing rigid strength
and a@ppearance requirements, such as; very fine yarn, combed breadeloths,
Jawns, dress materials and other fine fabrics.

Class II - Medium to fine yarns for use in such products as print cloth, good
quality sheeting and shirting, drills, poplins, chambray, sateens, knit
heavy underwear, and hosiery yarns.

Class III - Coarse to madium yarns for use in such products as twines, tire

" cord and fabrics, medium quality sheeting, tz.ckmg, duck, denim, twills,
calicos, and bags.

Class IV -~ Qoarse yarn for use in such produgts as coarse or lower quality
sheeting, ticking, duck, denim, jeans, drills, osnaburgs, and nap goods.

Class V - Very coarse yarns for use in such products as low quality twine,
Mops, and batting.

Quality of cobton used by ’chis mill last season
Bales R Grade | Staple lemgth
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11, In your cotton mill operatians last seasan what was the estimated waste?
Opener
Pickexr
Card

" Othep
Total

3&@%3%3&%&

12 Yarn numbers purchased or spun for processing?

13. Aboul what percenﬁﬁof your cotton pupchases last season came from Tennessee?
_ .

1k, What difference would it make in your cotton mill operations if you dig-
continued the use of fiber tests for:
a» Fineness?
b. Strength?
¢. Fibrograph?
ds Maturity?
es Color?
i anllnh?
g+ Other tests (speclfy}

15, Equipment and employment
&+ Ring spindles
bs Twister gpindles
¢. Throwing spindles
ds Slubbers
g+ Cards
£« Combs
E» Tooms
he Sewing MaCRines
is Knitting machines
j« Braiders o
ke Oye plant__ boilers_
1. Bleaching equipment )
me Finishing equipment_ .
n. Enployment ____perscns




