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fhe official maevacQs of 3?aw cotton <jaalxty are grade and staple? 

however, cotton classers have attempted to estimate other characteristics 

of cotton* Mills have long reeogniaed that grade and staple alone do 

not determine the spinning quality of cotton. In order to improve their 

buying practices, some mill buysa?s have purchased only from certain areas 

or specified varieties. 

In recent years instruments have been developed to measure certain 

fiber properties. Fineness, strength, length, elongation, maturity, 

color, and nonlint content are among the properties that can be measured 

with the use of instruments. As miUs use more accurate measures to 

dteterroine spinning quality their demands are reflected in all channels 

of the ootton trade. In the 1956*^7 season 82 percent of the dtaaestic 

shipments and 72 percent of the foreign shipjents by Memphis shippers 

were tested for one or more fiber properties.^ 

A, MEED FOR THE Sft®! 

Many instruments have been developed for measuring 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 

deterwin© whether these tests are economically worthwhile, under what 

conditions they oan be profitably utiliaed, and the nature and extent of 

2-Jaok Fontana, "Cotton fiber Testing by Shlppors in Tennessee" 
(unpublished Master's thesis, Hniversity of Tennessee, 1909). 
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tfe© biai^fits of their use in biding* seiiingj and spinning ootton* 

The shippers assemble cotton for the millsj consequentiyj it is 

desirable that they know the qualities of cotton that mills demand# The 

producer of cotton needs to evaluate its quality in the light of mill 

requizefflsnts# 

Mills set up their fiber tesling laboratories and began using 

test data more-or»iess on a trail and error basis. Their need for a 

study to detenaine tlie feasibility of esqjanding the use of fiber testii^ 

is probably the most important one tld.s study xdll fulfill* 

B* GBdEGflVlS OF fiB SfOBX 

The overall objective of this study is to present information 

pertaining to fiber testing by cotton spinners in Tennessee* 

The Specific objectives axe to determine the: 

1* Matuzo and use of fiber teat data by spinners in Tennessee. 

2* Fraetices used in fiber testing* 

3* Cost of fiber testing. 

ii. Fiber test results of specified properties. 

G. mim OF REMTEB lITEMfOEE 

In 1937 a study of cotton miils was made by the fennessee Agri 

cultural Bxperimsnt Station.^ Included in this stu^ were the purchasing 

practices of cotton mills and the quality of cotton ihey oonsomed. Fiber 

testing instruments and iabomtory techniques as we know them today had 

%* D. itaskopfj ^lationship of Cotton Production to Consumption* 
Monograph 38, Tennessee Agricultural Experiment Station^ 1^37» 
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not boon developed at this tiine> but It was evident that the laiil operas 

tors were endeavoring to obtain a better ©valuation of cotton quaii%-

characteristics. ^ 

A later stuc^^ the femessee Agricultural Experijnent Stations 

Gompi^ted in 1950, revealed that as esopay as 19li.5 cotton Biills were 

using fiber testing instruraents. This study indicated that laboratory 

tests of cotton fiber were becoming more iji^ortant* Included in this 

Import %jQm the improvements needed to meet mill demand, 

A bulletin by the fennesse© lg3?icult\^i E:^riment Station in 

195? covered the status of fiber testing in foreign countries.^ This 
study dealt srith the magnitude, procedure, cost, and use of cotton fiber 

•testing. 

A regional study^ has been made which deals Tri.th the use of fiber 

■fcestiiig in the marteting of cotton by shippers an the Onited States. 

Several agricultural esqperiment stations have also published a portion 

of the data collectedi These latter publications deal in particular 

with the status of fiber tastir^ by shippers in their respective states. 

The United States Bepartment of Agriculture has published many 

reports dealing with fiber testing. Among the most useful to the spinner 

3b. D. Raskopf, Improvements l^eeded in Tennessee Cotton Quality
Marketing Practices Meet Mill Requirements, Monograph 259, Te^es-

see Agricultural Experiment Station, 1950. 

D. Raskopf and Jack Pmtana, Cotton Fiber Testing in Foreign
Countries, Tennessee Agricultural Experiment Station, Bulletin~271, 
September, 1957. 

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



the yearly susmaxy of spiiming results^ and one dealing with the 

eorrelatioa of fiber properties to yam strength*7 

D* MSfHOD OF AmESrSIS 

In order to show more clearly certain relationships, the eighteen 

cotton mills studied in fennesse© were olassified aOcording to the tesctur© 

of yam which they produced* Pour Glasses mre set up* They mm a® 

follows: 

Class I •Fine to very f^e yams for use in products meeting 

rigid strength and appearance requirerflents such as 

very fine yam, combed broadcloth, lawns, dress 

materials and other fine fabrics* 

Class li - Medium to fine yams for use in such products as 

print cloth, good quality sheeting and shirting, 

drills* poplins, ehambray, sateens, lenit ijeavy under 

wear* and hosiery yams. 

Class III » Coarse to medium yams for use in such products as 

twine, tire cord and fabrics* medium quality sheeting, 

ticking, duck, denim, twills, calicos, and bags. 

Glass I? » Very coarse yams for use in such products as low 

quality twine, mops, and batting.. 

_ of Fiber and Processing Test Besuits on Some Varieties 
of Cotton Grown by Selected Cotton Improvement Groups for Crops of 19k7 
and'Subsequent lears, Agricultural Marketing Service, Cnlted States 
Department of Agrieultura. 

Robert M. Webb, Influence of fam Size on the Relative Contri 
bution of Sir Cotton Fiber Properties to Strength of Corded Yam, United 
States iSepartu^nt of Agricultum Marketing Hesearch, Report 109, December, 
1905* 
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Evea though aoiae mills produeed more than one class of yarns the 

predominating quality of yam predueed dstereined the class into >Thich 

the mill %ias placed, 

E. MAJOR FIBER fESTS A® USTailMESTS 

Fineness. Fineness is one of the most common fiber properties 

tested in the cotton trade* The degree of fineness of lint influences 

carding Sjgeedji, nepiness, bleaching and <^ir^, yarn appearance} and 

general processing perfoimance. 

The Hicronaire is the most nidely used Instrument used to measure 

the fineness of lint* Studies have indicated that the Micronaire is the 

most common testing instrument used in the cotton trade. In 1956} the 

Port-ar} also an instrument for measuring fineness# was intreduced. 

This instrument is gaining in popularity. Both the mcronaire and the 

Port-ar use air flow to measure the fineness of cotton fibers Other 

ittsta?uments used to measure fiber fineness are the Arealometer# Speedar, 

and Fibronaire. 

For comparative purposes# the United States Department of Agri 

culture has established descriptive designations for various ranges of 

fineness of cotton. These are as follows? 

Fiber Fineness 

(Micronaire readings or Micrpgrams**per^inch) 

Descriptive 
Range 

Below 3,0 
3*0 to 3*9 .
i].i,0 to ̂ *9 » 
5.0 to 5*9 

.
« 

« 
» 

» 
» .

» » ...
* ...

• • 
..

♦
si 

« 
i 

Very fine 
Pine 
Average 
Goarse 

6.0 and above Very coarse 



Stf^ngth is probably the second most common property 

test of cotton fibers used by the cotton trade# The strength of cotton 

fiber affects yam strength and spinning quality. Two methods are used 

to test cotton fibers for strength. On© method, whieh is gaining in 

popularity, is measuring the breaking strength of an one'-eighth inch 

array of fibers. Instruments used to measure fiber strength include the 

Pressley, Stelometer, and Olemson Flat Bundle Tester. 

The Baited States Department of Agriculture uses the following 

descriptive (tesignations for cotton fiber strength: 

Fiber Strength 

(Zero gauge) 

Thousand of pounds Descriptive 
per square inch designation 

Above 95 • » • * • * • * * • • • •. Very strong 

86 to 95 .Strong 

76 to 85 .Average 

66 to 75 .Fair 

^low 66 * Weak 

Staple length and length uniformity. Even though staple length 

and length uniformity are somewhat different properties they are usually 

associated together. These properties influence carding and drafting 

setting, yam 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 are instrunrents used to measure the length of cotton fiber. 



 . . , . . , . ^ 

the tfaited States Departeftont of Agficttltufe uses the follotjing 

descilptivQ designations for unifoiroity of length^ of cotton: 

feifoKKiity latio for Fiber Length 

Eatio Sating 

Above 80 , # .... # « ^ Uniform in fiber length 

75 to 80 . Average uttiformity 

7h and below Irregular in fiber length 

fhe uniformity ratio escpresses the ratio between the mean length 

and upper half mean* In computing the mean length, fibers less than 

one-fourtia inch are disregarded, fhe upper half mean, cO!nmon3y referred 

to as tfce length as deterndned by the fibrograph, is the average length 

of the fibers longer than the mean. This is usually expressed to the 

nearest one^hundredth of an inch, or converted to thirty-seconds of an 

inch# 

F. SEEEOfBD SPE6IALI2M) TEST 

In addition to the tests listed above, other tests have been 

developed* In general these tests have not been used as frequently as 

have tests for fineness, strength, or length* 

Maturity. Nepinessj dyeing quality, yam appearance, and picker 

and card waste are influenced by maturity. Instruments and techniques 

used to measure maturity are Gausticaire, microscope, differential dye 

technique, and Arealometer. 

The United States Doparfcii®at of Agriculture uses the follc«?lng 



  

 

  

 

descxlptive designations for maturity. 

Fiber Maturity 

(Index) 
DescriptivQ 

Range designation 

Above 81 ̂  i • Mature 

76 to 8l...... * • Average 

70 to 75 » immature 

Belot^ 70.. >» . » i ♦ » 4 .. i ♦ ♦ . Very immature 

Monilnt content. Foreign matter in lint affects grade> waste, 

spinning quality, and yarn ̂ pearance. fhe Shirley Analyzer is used to 

measure noniint content. Mo standard descriptive designation has been 

established for noniint content. However, the averse noniint content 

for the Mhite grades are as followsj 

Percent Monlint Content 

Percent 

Grades noniint 

Strict Middling... *' 2.:9 

Middlii^ .... ♦ . • . . 3»7 

St3?ict lav Middling ♦ ^ 4 f • 4 * •.. 5a 

Low Middling .... <• :• f • f. e '!» . * 7*6 

Strict Good Ordinary • 9 « « .. 11.0 

Good Ordinary... » 4 * 4 4 «- 4 4.. 17.0 

Hep count. Heps in cotton influence grade, "ends down" in spinning, 

yam appearance, and dyeing quality. Kep count is measured in neps per 
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ai?ea of card web or naps per grain of cotton* Rep count is deterained 

with,either the Nopineter or Repometer* The following dsscriptlfe desig 

nations are used by the TTnited States Bepartiaent of Agriculture* 

Huinber of Reps per One Hundred Square Inches of Card Web 

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

Rumber Descriptive 
of neps designation 

Below 16 jjow 

16 to 30 Average 

31 to • • » * * * » « > •, * * • • • High 

Above . ♦ ♦ . . * ♦ . . » « * * .. Very high 

Sugar Gontent* High sugar content of cotton flbsra makes bleaching 

and dyeing as well as carding and spinning moxe difficult* High sugar 

content may be associated with immatujcity. The percent sugar is determined 

by chemical analysis* The level that sugar content may reach before 

adversely affecting spinning seems to be about 0*3 percent reducing sugar* 

Acid-alkaline values* Aold*alkaline values ara measured in pH. 

A pH above 7*0 indicates alkalinity and a pH below 7*0 indicates acidity* 

The pH of the water extract Is measured with either a chendcal-colorimeter 

test or with an electronic meter* 

Color* Color influences grade, yarn appearance^ bleaching and 

dyeing* The Goloriiaeter is used to measura this property* The color 

values may be used for comparison,with the color of cotton in official 

standards. 
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other tests.^ In addition to those described, tests have been 

developed to measure elongation, ojddation, wax content, moisture content, 

and laoistare regain, as well as other tests for processed or partially 

processed cotton. 

G, aOI.I©3fXOH OF m'SA 

All of the eighteen cotton mills in fennessee were included in 

this study. The locations of the mills are shown in Figure 1. The 

schedules were taken daring July and September of 1958* 

The information recorded on the schedules was obtained personal 

interview* At each mill the enumerator requested an interview with the 

cotton buyer for that mill* Unless the cotton buyer was out of town he 

acted as respondent* fhe buyer frequently called upon other personnel 

in order to fuxnisb more accurate data* If the cotton bi^r were not 

available, someone else, usually the laboratoiy technician or mill 

superintendent, was interviewed* No difficulty was experienced in 

securing data from the cotton mills* See Appendix S for a copy of the 

mill schedule used in the survey* 
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GmpfER II 

Emm Am use of GO!P!rON fiber febi data 

A» PURGmSES BASED OH FIBER T^T DATA 

The two mills producing fine to very fine yarn (Glass I) purchased 

8,000 bales of cotton direct from producers and ginners on t'Jhieh test 

data for fineness were ayailable prior to purchase (Table I). Fineness 

was specified on the remainder of their purchases which was frtwi shippers. 

Strength data were available prior to purchase on cotton bought direct, 

but no cotton was purchased from shippers on strength apeclficationa by 

Glass I mills. 

The seven mills producing medium to fine yam or Glass II mill 

purchased k$i3'^0 bales direct on which fineness test data were available 

prior to purchase. These mills purchased a total of 11U>688 bales of 

cotton with known or specified fineness, and 8^,620 bales of cotton with 

known strength propeities. The four mills in Glass III, producers of 

coarse to medium yam, purchased 2ii,l50 bales on which test data were 

available or specified for fineness. 

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

Table XF. 

t. REASOHS FOR USlHG FIBER TEST DATA 

The official measures of raw cotton quality are grade and staple 

which are subjective measures determined by a Cotton classer. Laboratory 

measures are available which will aid or supplen^nt the classer in 
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deteitninirig the grade and staple as well as measuring properties which 

the classsr is unable to determine or only approximate, fen of the mills 

in Tennessee were using fiber test data to order to better measure the 

qualities of raw cotton (Table II)* 

Mixing is the process whereby a spinner takes cotton 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 Hd.xes 

throughout the year* In the last several years spinners have begun to 

use laboratory testsin order to obtain more uniform mixes and to obtain 

mixes of desired qualities. Ten of the eighteen mills to Tennessee used 

fiber test data to 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 machineiy to make different products. 

The spinner can exercise control over the quality of end products 

when the different qualities of cotton are known. This is possible since 

certain cotton properties are closely related and partial substitutes for 

each other* The adjusted beta values of specified properties to yam 

strength have been measursd for three crop years on 8U2 lots of cotton 

and 3,26? observations* The average contributions of these properties 

to yam strength are as follows 

Robert ¥. Webb, Influence of lam Sisse m t^ Belative Gontri~ 
bution of Six Gotton Fibers PropQ3?ties to Strength of Corded Yam, United 
States Department of Agriculture Marketing Hesearch, Report 109^ December, 
195^. 
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E II 

BMSOm GIVEN FOR USING FIBER fESI DAIA, EIGHTEEN GOITOK MIIL 
OPERAfORS, lENSESSEE, X957-58 

Number 

Reasons for using cotton fiber testa o£ mills 

fo obtain better measures of raw eotton quality ... * ♦ ♦ « 10 

For mixing and blending » * . . , * ., ♦ r • « . ♦ » » . 3i> 

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

Carding rate 10 
Nep count » * ♦ ^ * 7 
Ends down in spinning ^ ^ * * . . ̂ » .. 10 
Yarn strength » » . # 10 
Yam appearance * ♦ ^ * 9 
Bleaching and dyeing .., *.* > « , ♦ , i 9 
Quality contxol m * * « * * « * ♦ ^ . 9 

To avoid getting culls ^ . 9 

Total using fiber test data ^ i. * r * . « 11 

Total all mills ♦ • • • # » 18 
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Faoteg Fegeent 

7S 

tJpper half leeaa ^ « 16#60 

Fiber stsrength 10»3h 

Fiber fiiieness . ♦ # , ♦ ^ . i . ♦ , 6^11 

length uniformity tatio: - » # * li « ^ 1.71 

Percent^e of mature fibers . ♦ * . « 1.12 

Grade index r ........ 1.00 

fo reduce labor coat many mills are using larger bobbins, even 

though these larger bobbins increase "ends donn,"^ or the breakage of 

the yam at the spinning frame. By varsring the speed of the frames, 

some of these "ends donn" can be eliminated. Not only is the spinner 

plagued by "ends donn," but the neaver is also. Ten of the mills in 

Tennessee were developing data which will help them control the number 

of "ends down" (Table II). 

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

controlling nep count, while eleven mills used fiber test data. ISIine 

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

operations. 

0. MBER km TITPE OF IISTRUMEKTS: AND lEMSTH OF CWNEgSHIP 

More Micronaires, instruments for measuring the fineness of cotton, 

were owned than any other type of instrument. Five of the mills had 

2"a3ds down" refers to the breakage of yam in either spinning 
or weaving. 



owned a Micronaii^ for over eight years (Table III)* Ten Micronaij^s 

were owned by nine niills. One mill which did not oifjn a Micronaire 

owned a Port-'ar for measuring fineness* . 

The Port-ar is a i^latively new instrument for measuring fineness 

and only two mills owned them* This instrument is portable and easy to 

operate* Several cotton buyers expressed the opinion that the Port*ar 

would be a veiy useful instrument to use at the cotton gin or other 

places where the MiCronaire is not Gommon3y found. 

Six mills owned nine P2?essleys, instruments used for measuring 

the strength of cotton* Three of these mills liad owned a Pressley for 

over eight years* (kily 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 laboratoiy, and 

another mill had tests for stzength made at a Goramercial laboratory* 

Seven Fibrographs for measuring staple length and length uni*^ 

formity tffir® owned by six cotton mills* All of the mills which operated 

a Fibrograph had oxmed them five or more years* These machines were 

not used as intensively as were the Mcronaires or Pressleys as there 

is a veiy high correlation between the upper half mean as measured by 

the Fibrograph and staple length as detemined by a cotton classer. 

Two mills owned a Colorimeter which is an instrument used to 

measure color by reflectance and degree of yellowiess of lint* The 

Suter Webb Sorber tdiich is an instrument used for measuring lengthy and 

the Shirley Analyzer which is an instrument used for measuring tl» non-

lint content in cotton were both owied by cuie mill* TiJO other loills 

ox'Wied either the Suter Webb Sorter or the Shirley Analyzer* Ultra 
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TABIE III 

HUHBEB Am nPBS OF COTTON FIBEB TESHIi®} IKSTRtJMEHIS OWHED AMD IBMSfH' 
OF O^NEBSHIP, EIQHTBEM COTTON MILIS, TENNESSSEj 

Length of ownership 
Nmnber of Over All 

Instruraents instruments l-'U yearsjars 5^8 years 8 years mills 

Number of mills reporting 

Micronaire 10 1 3 5 9 

Jbengtn or owqep 

m. 2Port-'ar 2 2 

Prossley 9 1 2 3 6 

Fibrograph 7 3 3 6#■ 

Colorimeter 2 1 1 2 

1Suter Webb Sorter 2 1 2 

m 2Shirley Analyser 2 1 1 

^Other instruments or devices bi^ed by mills? 
Ultra violet light, 3 mills 
Differential %e, 1 mill 
Microscope, 1 mill 
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Triolet light vmg used by three mills as an aid in deteimining the oolpr 

and degree of disintegration of lint* The differential technique 

was used by one mill to determine maturity ̂ Mle another used a micro-' 

scop© for the sane purpose. 

P. TIME OF USIMO FIBER TEST PATA 

Pine 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 vjere supplied by the sellerii On 

other occasions the mill buyer made these tests. 

Eight mills used test data at the time of purchase* Some shippers 

would test individual samples on the table for the mill bi^er. At other 

times the buyer would test the samples. This was a common method when 

cotton was purchased from a ginner or small shipper. 

Ten mills owned instruments and all of the Cotton mill operators 

tested cotton after it had been purchased* The one mill T'jhich used fiber 

test data, but did not test cotton after purchase, was supplied fiber 

test information by the shipper* 

E. POSSIBLE RESULTS IF FIBER TEST VJFRE BISCOKTINDED 

Tests for fifteness and strength were the two most commonly used 

by millers. Three spinners stated that without fiber tests for fineness 

they would have less knowledge on which to base their decisions in cotton 

processing (Table T). It was impossible for them to say exactly what 

would have been the results if fiber testing were discontinued. Four 

were of the opinion that they would have poorer operations if fiber tests 
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fABM 

CO 
flME OF mim FIBER fEST DAfA m FOIfflE OF GOIfDH GOMSOMED, 

EIGEEEEN GOTTOI MIHS, TEMfiSSEE, 1957-^8 

All inilla 
Bales of At tSsie After purchase Osing Ifbt using 
cotton Before of and/or during fiber test fiber test 
consumed purchase purchase processing data data 

Humber of mills reporting 

lesvs than 10,000 1 1 2 2 6 

10,000-20,000 h 3 3 U 1 

Over 20,000 k k 5 $ 

All mills 9 T 
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POSSIBIE RESULTS IF FIBER TEST IfERE DISCONTIKUED FOR SPECIFIED 
PROPERTIES, EIGHTEEN COTTON MILIS, TENNESSEE, 1957*^^ 

All mills 
Poo3?er little lot 

Test Less Poorer quality Higher or no Making making 
used knowledge operation product cost effect tests tests 

Number of mills reporting 

Fineness 3 k 2 1 1 11 7 

StJ^ength 3 * 1 h a 10 



22 

for fineaoss wore not used^ This was prohabiy most noticeable in the 

control of "ends down" in spinnings Two stated that they would turn out 

a poorer quality product if it were not for fiber test. One mill 

operator had beccsne rather proficient in mixing cotton fibers that were 

to be spun and c^ed. In fact# this spinner had not had a claim due to 

inferior dyeability since he had started tes^ng for fineness. 

Four millers, that had strength test data, felt that x^ithout 

this information their milling operations would be affected very little 

or none at all# Only one felt this way about fineness testing* 



CHAPTER III 

PSOGEDUBE USED IH PIBIR TESTIKG 

A. TESTIKC COTTON fOE FINENESS 

Mo staadard procod.U3?e in determining the numbes? and kind of sample 

has been developed in testing for fineness* The procedures used by the 

spinners in Tennessee are showi in Table VI* 

line of the ten mills testing for fineness used only on© test 

per sample* Five mills, or half of those testing for fineness, tested 

only one side of the bale* Two of the miUs blended two sides in pre 

paring their test sample* One mill secured its test sample by removing 

small quantities of cotton throughout the bale and blending those for 

testing. 

Two mills blended lots of cotton for testir]g* these lots ranged 

in size from ̂ 0 to 100 bales. In lot testing, samples were secured from 

each bale, and these samples were then blended. One mili ran one test 

per sample, and the other ran four tests per sample* 

B* TESTlm GOpON FOB STRENGTH 

Six mills tested cotton for strength in their laboratories* All 

of these used zero gauge setting but the number of breaks used per sample 

varied frcmi 1 to 6(Table VIX)* The zero gauge was in use befoi^ the 

one«^ighth Inch came into existenc©* There is a higher correlation 

between yam strength as measured with one-eighth inch gauge setting 
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PIKEMISS: TSS-rS PER SAMPEB Mm PROCEDURE 
SIGHSEEN OOffOH MILIS, fENKESSES 

19^7-58 

Tests per Procedure used Number of 
sample ip testing mills testing 

1 One sicte of bale 5 

1 Blend tiso ildes 2: 

1 Blend throughout the bale 1 

1 Blend lots 1 

!{. Blend lots 1 
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mBiii irn 

BREM© PER SAMPLE AED GAUGE SEfTIHG USED IN TESTING FOR STRENGTH, 
EIGHTEEN COTTON HILIS, TEraffiSSBE, 1957^8 

Number Baraks made 

of mills per sample Gauge setting 

1 1 Zero 

2 Zero 

2 Zero 

2 

3 ^ 

1' 6 Zero 
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than thea?© is as measuifed with the zero gauge setting#^ There is no 

standard conversion factor for converting one^ighth gauge to zero gauge 

or vice versa since the two measure somewhat different|>roperti©s. The 

conversion table below was calculated by the writer and is based on data 

collected by the United States Department of Agriculture.® 

Zero gauge One'-eighth inch gauge 
(In 1,000 pounds) (Fiber strength index) 

over 95 over 113 

86 « 95 2^2 ̂  113 

76•85 90•101 

66 * 75 78• 89 

65 and below 77 and below 

G.. TESfllSl OOTTOM FOR OTHER FIBER PROPERTIES 

Six mills owned Fibrographs. In using this instrument a specimen 

from the sample was combed. 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 

unifonaity ratio was calculated. 

Two mills used the Golorimeter# instrument measures tx-iro 

properties; percent of reflectance (degree of lightness) and deg3^e of 

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

2-Gotton Testing Servioe, United States Depaiimient of Agriculture, 
Gotten Division, AMS No'. l6, February, 1955» 

2tbid. 
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pressed a button and both property readings -were automatically indicated 

on ttjo different scales* One mill used a microscope to examine cotton 

fibers for maturity and another mill used the differential o^e technique 

to detemine fiber raaturity. 

The Shirley Analyzer \ias used by tvio mills* The technician 

placed a known amount of cotton by weight 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 most complete information on 

fiber length of any instrument used* The standard procedure for mill 

utilization was to calculate by weight the upper quartile longth and 

mean length of the cotton. The standard deviation of the weight-length 

frequencies was calculated and expressed as a percentage of the mean 

length Which was known as the coefficient of length variation. 

D. GHECKIffi FIBER T1BTII83 INSTBUMEIJTS 

All ten mills which owned instroments reported the use of eali-. 

brated cottons in checking their instruments. Kost of the mills used 

these Samples daily, but one mill used its samples only when tbs mill's 

instrument did not agree with the contract specifications. 

The mills had several sources of calibrated cottons. Among these 

were the United States Department of Agriculture and the A$TM Standards 

on Textile Materials. In addition, other private firms and state agen'-

cies sold blended samples. Test cottons for fineness are prepared by 

the United States Department of Agriculture. 
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Mhen checking with a control or standard, samples the Mieronair© 

may be considered synchronised if the reading deviates 0»1 or less 

Micronaia® reading. If the readings are consistently either above or 

below st^dards the instrument should be checked. In check testing for 

Strengths no standard tolerance has been established due to the many 

■factors that may influence the reading. 
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GOBT OF FIBER TESUm 

A* GOSf OF IiafEMSilS 

!rhe Hicronaire was cwned bjr laor© niills than any other instrument 

even though other machines for measuring fineness compared favorably in 

price (Table Fill). All instruments for measuring fineness do not express 

fineness in a common unit^ Hotfeverj the Port-^ar has a scale for Mieronair© 

readings* This is the most ccanmon linit of measurement for fineness in the 

spinner's market in Tennessee. The Port'^ar Is relatively new and has the 

advantage of ease of portability* However^ the Arealometer can also be 

used to determine the maturity of lint as well as fineness^ 

The Pressley and Stelometer measure the strength of cotton fibers. 

Readings of both machiifes are expressed in a common Wiit» The PresSley 

is priced below the Stelometer; however, the Stelometer can be used to 

deteimine elongation. The Pibrograph and Suter Webb Sorter both measure 

the length of cotton fibers, Bach instrument measures the fibers differ* 

ently and thus expresses fiber length and fiber length relationships in 

non-interchangeable units. 

The Shirley Analyaer is rather expensive when caapared viiiih instru 

ments for measuring other properties. The United States Departn^nt of 

AgrictGLture has determined the average amount of trash in the different 

grades of cotton.^ However, grades of cotton do not accurately reflect 

%ummary of Fiber and Processing Test Results on Some Faidgties 
2£ Ootton Grown by Selected Gotton Improvement GroupsT^Crop ofl^g6'^"
United States Department of Agrlcultwe, Agiicultural Information, 
Bulletin No. 70, March, 19^7. 
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RETAlIi PEEGES OF SPECIFIED FIBER TESIIKG IMSIRtJMEIfrS, 
F*0»B* StlPPIIER^ 

Instrument Test Padce 

^^cronair^ 
Automatic Fineness 11,^00 
Soii'^automatio Fineness 800 

^Port'^ar Fineness 68^ 

Speedar Fineijess 1,237 

Arealometer Fineness and maturity 8$8 

^Pressley Strength m 

SteIOmeter Strength m 

^Fibrograpb length and length uniformity 2,380 

^Suter Webb Sorter length and length variability no data 

Colorimeter fellowness and reflectance 2j?00 

Chirley Analyser NOnUnt content 3,^00 

S'Sotircie! t&ici.Qm price lists for %.9S9 

^Instriraients owned by mills in fennessee 



the amount Of foreign matter in cottoaj, especially when minute leaf 

particles are present. Actual data for the cost of owning and operating 

a fiber testing instrument are not available# However* some estimated 

costs are available.^ 

B. TESTING COST PER SAMPIE 

The mills had no way of acourately dstemining how much it Cost 

to test a Sfflnple for different fiber properties. Nevertheless, some were 

able to give rough estimates. Wide vaid-ations occurred in the estimates, 

partially due to variations in length of tim it took laboratory tech* 

nieians to perfom a test, the number of tests perfOOTed per mill, the 

basis of testing, and the method of securing samples. 

fen mills estimated the cost of testing for fineness# Nine of 

these mills were using the Micronaire, one the Port-ar, and the other 

was using both instruments. The median of the estimates was ®0.03 per 

test (Table II). Six mills estimated the cost of testing for strength. 

The median of the estimated cost in testing for strength was ̂ .09. Only 

four mills estimated the cost of testd,ng for length uniformity, and the 

median of these estimates was $0.30 pei? test. 

G. PEE lABORATORI COST OF COTTON FIBER TlSfim 

Commercial laboratories will generally grant special discounts 

for annual contracts or volume commitments. Majiy commercial laboratories 

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

2|ack Fontana, "Cotton Fiber Testing by Shippers in Tennessee," 
(unpublished Master's thesis, University of Tennessee, 1959). 
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l&BIS IX 

PIBSS TESfim GOSf PER BMiflM OF GOXfOH^ EiGHflEli GOfTOH KIBS, 
XEl®iSSEE, 19^7-58 

HtaabeP of Range 
inills M&iStian oost in 

Test. rep03?ting per tost cost 

Fineness 10 10.03 10.01^0.75 

Starength 6 0f09 0.0ii-0»80 

length unifoa?inity k 0.30 0^15*1.00 

https://0^15*1.00
https://10.01^0.75


increase, the price per test decreases. Also, combination tests are 

sometimes performed at a discount# The common basis of reporting fiber 

tests vary among fee labomtories# Hinimum charges are usually stipu'* 

lated by all commercial laboratories* Price quotations of three labora 

tories are shown in fable i. 

In general, the number 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 tvo specimens from a biendad sample. On the 

other hand, they charge |0»2^ per Hlcronaire reading on each unblended 

sub-sample. In addition, at no extra charge, they give the average 

Hicronaire reading of the sub-samples as based on one specimen from the 

sub-samples. 
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BAHGE II PRIGES OF SPEGIFISD FIBER PER SAIPIE AS BASES 
OH wm/m DIseOMl? BT fee UBORATOHIESj 

MEMPHIS, fSHIESSEE, 19^8^ 

IfiBgtb Combination 
pjjienesg. . Stgeaigt^. . ,. 'unifoa^ty . . .of all,thyae 

Cora, lab. I |0.08^.20 #0,7^^0.85 |0i60-0,7Q b 

Cora. Lab. 11 O.OB-.gO 0.60^.85 0*50^0.75 1.20-1.70 

I,S. Sept. Agrl.9 *.7^ 1*^0 1.^0 3.00 

S'Soureo: Regulations of tbe Depar^ent of Agipie^tuge for Cotton 
Fiber and Processing Tests, Agriculturkl Marketing Seawice, United Stains 
Depaitment of Agricultua?©, 1958? and pdlGQ list of two oorameroial testii^ 
laboratories. 

%ot available. 

cprice per single sample. Fineness based on two dsteKninations 
Strength and length unifoKaity based on four detexednations. 

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
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FIBER fEST RESULTS FOR SPECIFIED PEOPERTPS 

A, MSSE IE QMUTI OF COTTON GO^OIffiD 

The eigbteen mills in Tennessee eonsumed a total of 2i3>S71 bales 

of cotton (including 2S>lS3 bales of waste)* Of the cotton consumed^ 

percent or 1S#795 bales were Strict Middling* Middling cotton accounted 

for $8*3 percent or 12l^j,$E8 bales. Strict Low Middling or loxfer totaled 

E8j07$ bales or 22,$ percent. The balance of consumption was waste which 

amounted to 11.8 percent or 2$,1$3 bales* 

With the exception of wastej only one mill used cotton with a 

staple length of less than one inch (Figure 2). The quality of cotton 

consumed by this mill covered a tiide range. Excluding waste, app3?oxi'-

roately 7$ percent of the cotton consumed by the mills had a staple length 

longer than an inch. 

Only two mills consumed cotton with a flicronaire reading below 

3*0# One of these mills consumed cotton with a Mioronaire 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 tx-io of these 

used cotton that tested ̂ $,000 pounds per square inch or over at sero 

gauge setting# Cfei the other hand, only two mills used cotton that tested 

below 76,000 pounds per square inch at Sero gauge setting. 

B, REIATIOKSHIP OF FIBER PROPERTIES TO EKD PRODUCT ClASSES 

Fineness. Fineness information was available on l8U,7lS bales or 
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GRADE 
SM 
•M 

SD1 ?t Lower 
Waste 

STAPLE LENGTH 
1 1/8 St over 

1 3/32 
1 1/'16 
i 1/32 

31/32 
1$/16 
29/32 
Waste 

FINENESS 
Below 3«0 
3.0-3.9 1 

6.0 & above 
Not determined 

STRENGTH 
Above 95 
86-95 
76-85 
66-75 

Not deteimined 

1 2 3 u 5 6 7 8 9 10 11 12 13 lU 15 16 17 18 

Mill number 

Figure 2. Ranges in specified properties of cotton conavmed, 
eighteen cotton mills, Tennessee, 1957-58. 
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approaciioately 86 percettfc of the 213,571 bales consumed by the eighteen 

cotton mills. The mills that were in Glass I, producers of fine to very 

fine yam, consumed no cotton with a Miomnaire reading below 3»0 nor 

any coarser than (Hgiae 3 and Appendix A, Table MX). Approximately 

58 percent of their 23,liOO bale consumption or 13,632 bales had a 

Hicronaire reading of 3^0 to Most of the rest of the cotton con 

sumed, 9,i}Ji8 bales or about hi percent of tteir constsfigstion, had a 

Micronaire mading of h.O to h«9» Only 320 bales or approximately 1 

percent had a Mcronaire reading of 5»0 or above. As a group these mills 

consumed cotton mth a finer lint than did mills in at^ other groigj. 

iills in Glass 11, manufacturing medium to fine yam, ware the 

largest class from both the standpoint of number of mills and amount of 

cotton consumed. These mills consumed 127,168 bales of cotton* Appmxi-

mately 3 percent or 3,h37 bales of cotton consumed by Glass II mills had 

a Fdoronaira reading of 3.0 or above* About 70 percent of the cotton 

which these mills consumed had a l4icronaim reading of h#0 to h.9» Only 

0.3 percent of the cotton consumed by these mills had a Micronaire reading 

of 6*0 or above* Wo other class of mills which had fiber test data on 

fineness consumed cotton which was this coarse. 

The mills in Glass III, producing coarse to raediims yam, consumed 

a total of 27,931 bales of cotton. The fineness of lint was not fenom on 

3,781 bales or about lit percent* Most of their consumption, or approxi 

mately 39 percent, had a Micronaire reading of ii.»0 to it*9. 

Of the cotton consumed by mills producing very coarse yam, or 

Class 17 mills, 71 percent had not been tested for fimness* Most of 

the cotton consumed by these ndlls was low grade or waste* 
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5.0-5.9 Below 3.0 
^0 and Ovar 

3% 5%
1% 

3.0-3.9 

24% 

4.0-4*9 3.0-3.9 

41% 58% 

70% 

Class I Gloss 1 

(23,400 bates) (127,168 bates) 

Below 3,0 

5.0-5.9 % 

% 
Not 3.0-3.9 

Determined 3.0-3.9 9%/ 
XI4% 26% 

4 Yo 

Not 

Determined 
59 

71% 

5.0-5.9 

3°/< 
Gloss1 Class nz 

(27,931 boles) (35,072 boles) 

Fineness in Micronaire readings indicated in ranges 

Figure 3» Percentage distidbution of fineness of cotton consumed 
by end product classes, eighteen cotton mills, Tennessee, 19$7-$8-
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Stz^ngth. Fiber styeiigtii data were available on lli2,200 bales 

or approximateay 67 pei^ent of the 213,971 bales consuif^d by the 18 

cotton mills* The cotton eonsuated b7 Glass I mills was stronger than 

the cotton used by the other classes of mills. Wine percent of the cotton 

consumed by Class I mills had a reading of 90^ or above (Figure U and 

Appendix A, Table Mil). Of the 23^AOO bales consumed by these mills, 

19,000 bales or 81 percent of the cotton tested in the strength lEmge of 

86 to 93. Wo cotton consumed by Class I mills tested below 76. 

Glass II mills used weaker cotton than did Glass I mills. Of the 

127,168 bales of cotton consumed by Glass II mills, 3^ percent tested in 

the 86 to 93 range, and 38 percent tested in the 76 to 86 range. No 

strength data were available on 26 percent of the cotton consumed by 

Glass II mills. 

Class III mills used weaker cotton than did eithsr Class I or 

Class II mills.; The mills in Glass III used cotton that was predomi 

nantly in the 76 to 83 range. 

Of the Udells that had test data on strength, none of -Mie cotton 

tested belovj 66, No mill in Glass XV had strength data on cotton even 

though break tests were used on yam. 

Lsngth uniformity. Length imiformity or the ratio of mean to 

upper h-alf mean length of fibers was the third most frequent fiber 

property tested. Length uniformity data were available on approximately 

31 percent of total mill consumption. 

^Abbreviation for 93,000 pounds per square inch at aero gauge 
setting. 
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bove 95 

76-85 Above 95 7o 
JO% 9%/ 

Not 

Determined 
86-95 

26% 
34% 

66-75 

85-95 i7< 
81% 76-85 

38 7< 

Class I Class n 

(23,400 boles) (127,168 bales) 

86-95 

4%Not 

Determined 

147 
66 75 

/o 
Not 

Determined 

100% 
76-85 

73% 

Class n Closs E7 

(27,931 bales) (35,072 boles) 

Strength in thousand pounds per square inch indicated in ranges 

Figure U. Percentage distribution of strength of cotton consumed 
by end product classes, eighteen cotton mills, Tennessee, 1937-58. 
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The mills in Glass I, producers of fine to veiy fine yara, cdn-^ 

sumed 23,11.00 hales of cotton. On 8,000 hales, test data were available 

for length uniformity. This was approsdmately 3I1. percent of their eon-' 

sumption. All of this cotton tested above 80 (Figure ̂  and Appendix A, 

Table Will). 

The mills in Glass II, manufacturing medium to fine yarn, had 

fiber test data for length uniformity on approximately 28 percent of 

their consumption. Of their total consumption about 3 percent tested 

80 and above, and approximately 25 percent tested 75 to 80♦

Glass 1X1 mills producing coarse to medim yam cpxismed 27,931 

bales of eotton. length uru-formity data were available on 25,000 bales 

or approximately 86 percent of ttelr consumption. About 77 percent of 

the cotton consumed by Glass III mills tested in the 75 to 80 range, and 

9 percent tested Tit and below. 

Ko mill in Glass IT had test data for length unifo2md.ty. 

. C. QlfAillX GOISSimPTIOH IN RELATION TO PRODUCTION 

fineness. Fineness data were not available on "i^e entire Tennessee 

crop of 1957• However, the Mid-South GOtton Growers Association mceived 

6,000 bales or 1.5 percent of the Tennesse© crop. Each of these bales 

was tested for fineness* This was probably the most mpresontative sample 

of which each bale was tested for fineness. 

When the cotton received by the Mid*South Cotton Srotjers Associ 

ation of the 1957 crop was projected on a state basis, it showed 81.0 

percent or 328,725 bales of the ii05,833 bale crop being in the J4.»:0«^h»9 

range (Figure 6). The Tennesse© mills oonSimied cotton predominantly in 

https://unifo2md.ty
https://23,11.00
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Figure 5. Percentage distribution of length unifonnity of 
cotton consumed by ©nd product classos, eighteen cotton mills, 
Tennessee, 19$7-^8. 
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Figure 6. Percent distribution of fineness of cotton proAiced 
and consuraed in Tennessee, 1957 crop. 
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this range# Many mills txy to maintain a mix of h*2 which was th© average 

fineness of the Tennessee cotton for th© twelve year period of 19U7«^8.^ 

fennessee produced approximately ll>000 bales of cotton which fell below 

3«0 in test of fineness in 1957• Ihis cotton is consideied of low 

quality by most of the cotton trade# In fact, cotton below 3»5 in fine 

ness can not be used to cover delivery on the New fork Cotton Exchange. 

Strength# There were little data available to give a reliable 

estimate as to the variations in strength of Tennessee cotton# The 

average of test results for the sjpp year of 1957 was 79jOOO pounds per 

square inch at zero gauge setting# When the Summaries^ of the annual 

test results of Tennessee cotton were analyzed for the crop years 1956^ 

and 1957j a mean strength, in thousand pounds per square iixGh of 79-7 

and a standard deviation of U#2^ was found to exist. The strength of 

Tennessee eOttoh has averaged about 80j0G0 pounds. On ll^|200 bales of 

cotton consumed by Tennessee mills in 1957 for which strength data were 

available, the mean strength was 81}.,700 pounds per square inch and con-^ 

sidered to be about average* Plfty percent of liie cotton consumed fell 

in the 75*85,000 rsmge (Figure 7). 

2b. D* Kaskopf, Cotton Yiel^ and Quality in Tennessee, Agricul-^ 
tural Experiment Station, Bulletin 298, April, 195^. 

^Summary of Fi^r and Proeessing Test Results on Some Varieties 
Ootton Crown^Se.le'Qited""Ootton Improvement Groupa for Crops of 1^7 

and Subsequent Tears, Agricult&al Marteting Service, Nnited States 
Department of Agriculture. 

%he standard deviation would have probably been larger had actual 
results for each bale been used instead of averages at various times in 
selected locations. 
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Figure 7- Percent distribution of knoim strength of cotton 
consumed, eighteen cotton mills, Tennessee, 1957-58. 
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Ijeiagiih uniformity* Data on length uniformity nera available on 

67,000 b^es. The mean unifoi^ty ratio I'jae 78*1 mitb 79 percent of the 

cotton falling in the 1^*80 rang© or average iniiformity. The cotton 

produced in the state in 19^8 had a mean uniformity ratio of 79 which 

was about equaled the average of 80 for the 19l4.7-*^8 period.^ 

D* RaskOpf, Cotton Yields and Quality in TennesseOi Agri
cultural Rjcperiment Station, Bulletin 298, April,"l!9l9'* 



CmPTEE VI 

COMPABISOK OF THE USE OF FIBER lEST BY MILLS 
II THE UIIIE0 SmiES All) fEMESSEE 

A study of tho use of fiber test by cotton mills in the United 

States Tsas conducted by thirteen southem states in 19^8.^ In drawing 

the sample of the 18? mill fims,^ all mills with less than ̂ jOOO spindles 

were omitted* This study represented approximately k97 plants^ or 82 

percent of the cotton mills in operation la the United States (Table XI). 

A few comparisons will be made between all mills in Tennessee and these 

Ij.97 mills which also included the Tennessee mills. 

A. C?IIEBSHIP OP FIBER TESTIRS USTRUMEBTS 

Percent of firms owning specified instruments* More mills o^ed 

Micronaires than ai^ oteer instrument* In Tennessee percent of the 

mills owned this instrument, compared with 6^ percent in the United States 

(Table XII)* The Port-^ar, also an instrument for measuring fineness, but 

a later introduction than the Micronairs, was Owned by 11 percent of the 

mills in Tennessee. Only 2 percent of the mill firms in the United States 

owned this machine. 

The most universal instrument used by mills to measure strength 

luse of Fiber Testing by United States Cotton Mills, Southern 
Cooperative Series Bulletin 70, Decembeir, 1959* 

^Mill firm as used her« refers to one mill or a group of mills 
under one management. 

%3ant as used here refers to an individual mill. 
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GGTfOH SPIMIHG PIAtfS IE OPEMTIONj ftm COi3fAGfI0, AHD PMSfS 
BEPRESENfED, BY TSIRfE® SmTE SGRVBt OP POUR HTOBED ISilKEtl-
SEPEH COSTOM SPINlffiNG PMfiTSj llHIfED SPATES, AGOUSY, 19^B^ 

Proportion 
Plants in. Firms of plants 

Location operation® contacted® Pl^ts in operation 

(number) (number) (number) (percent) 
Alabama 12 100*0 
Georgia 101 32 69 68»S 
Morth Carolina 2kO 71 185 78*8 
South Carolina I3k 3h 125 96*5 
Hew England States 36 13 27 7S*0 
Other states® Wi 2^ 30 68,2 

Total 608 187 1^97 81.7 

^oOTces Use of Fiber Testing^United States fiotton Millsj 
Sotathem Cooperative Heries'feiletin 70, Beeembe'r,.''%9§9* 

^Plants -eith ^,000 oi* more spindles. 

%iiTOS oontaGtsd is number of firms baving cotton buying offices 
located i?ltbin the state♦

%lants represented is the number of plants which were repre 
sented in contacts to the buying officeji 

®Other states include Arkansas> Tennessee^ Te:xs.s> and Virginia* 
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TABiE HI 

PERCEKT OF imiTED STATES GOTTOl MILL FIRMS AMD 
TENNESSEE MILES OOTBO SPECIFIED 

IMSTBOMEBTS, 19^7-^8 

I 
i 
o 

U 

ips* <ii 
u 
ccS •ra0} 

in 1 o 
JoI g .H oP

pi. fill fi. o 

Percent of mills owning iristrvmients 

!>» ffl 

CO < 

Units^ States 6$ 111 111 

Tennessee $0 11 33 33 11 11 11 
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was "fehs Psressley* Approximately Jii percent of the mill, firms in the 

United States ovjhed this inst:^ent* fhirty-three percent of the mills 

in fennessee possessed this maGhinef Of the instruments used to maasuie 

length, the Pibrograph was the most commonly found in cotton mills* 

In the United States there was a relationship between the size of 

firm and OTOorship of instruments for testing fiber properties.^ However, 
there t^as little relationship between end products produced and otmership 

of instruments. In Tennessee there was also a relationship between the 

Size of mills and ownership of instruments-i Ho instruments were owned by 

mills in Tennessee with less than 10,000 spindles. Each of the mills with 

10,000 or more spindles omed one or more instruments. In Tennessee, there 

was also a relationship bett^een the "texture of yam going into end prod-^ 

ucts" and oxmership of instruments* Howeyer, the smaller mills were the 

ones which produced the coarser texture of yam. Much of the consumption 

of the smaller mills in Tennessee mx&. cotton samples^ or other types of 

waste.. It would be difficult to draw a representative saaple for testing 

purposes from this Kind of cotton. 

Percent of fims owning instruments capable of performing specified 

test. Approximately 60 percent of the cotton mills in tlie United States 

have instruments for measuring fineness (Table XIII). In TonnesSee only 

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

%se of Fiber Testing by United States Cotton Mills, Southern 
Cooperative Series Bulletin 70, December, 1909. 

^After cotton has been ginned, about two pounds is removed from 
the bale to determine the quali'^ of the baies. These samples are not 
returned to the procSucer and are sold to mills by cotton morohants. 
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fABlE XIII 

PERGEKi OP 0!3S HUM)HED EIGHft^EyEN HMTED STATES MXLL FIR^^S AND 
EIGHTEEN TBI«SEE MILiS OOTM I®THDfIEIWS FOR MBASDRllJS 

SPEGIFIED FIBER PROPERTIiSj 19$7-^$8 

Cotton libei' test Tennessee United States 

Cpercent) (pereent) 

Elneness 50*0 60.3 

)ij> 0 

I<3ngth BnifojSoity 33*3 28*3 
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in Teimessee consuraed prima3?ily waste cotton# Fiber test data on this 

type of material is not as important nor reliable as it is for raw eotton. 

Approadjaately 1*2 percent of the mills in the United States per-

fomed tests for strength. On the other hand, only one-third of the 

mills in Tennessee mads this test. 

B. BBASONS FOR USIKG FIBER TEST DATA 

About three-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 Obtain a better measure of raw cotton qtiality 

and to assist in the mixing and blending operations. In the spinning 

industry "ends down" presents a serious problem.^ In the United States 

31,5 percent of the firms were using fiber test to develop data for use 

in controlling this problem. In Tennessee percent of the mills were 
; 

following this procedure. 

G, ORIGIN OF COTTON 

During the 1957*58 season there was little difference in the origin 

of cotton purchased by the mills in Tennessee and the 187 mill firmsj 

Tennessee consumed a slightly higher percentage from the Southeentrai and 

West and a lower percentage frcmi the Southeast and High Plains Area than 

did the 187 mill firms. Tennessee mills purchased 3^*2 percent of bheir 

cotton direct and 63,8 percent from shippers, while the 18? mill firms 

purchased 36»8 percent direct and 62*3 percent from shippers. 

^"Ends down" refers to the breakage of yarn during spinning or 
weaving. 
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D. USE dE FIBER fESf DATA XH PUaCHASINS GOTTOS 

Fiber fineness data were utilized more than any other type of 

test data by the mills* For this sreason, this section ifiill be limited 

piiinarily to a discussion of the use of fineness data in purchasizjg 

cotton* 

Only 29 of the 18? mill fims did not us© test data in purchasing 

cotton* However, several of the firms stated that they omed no fiber 

testing instrumentsj and their use of test data was a fineness specific 

cation in the shipper*s contract. Only one mill in Tennessee relied 

upon this method. 

Fiber fineness data were available prior to purehasa on about 75 

percent of the direct purchases by the 187 mill firms (Table XI7). The 

187 mill firms had fineness data available on 63 percent of their pur 

chases in the Southeast and 89 percent in the West. The Tennessee mills 

did not purchase any cotton direct from the Southeast. However, fineneas 

data were available on some purchases frran all areas. 

The 187 mill firms specified fineness readings on 86 percent of 

their shipper contracts. The Tennessee mills Specified the degree of 

fineness on 70 percent 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 mLll firms had test data available or specified on 82 percent of 

their total purchases. Tennessee mills had this infomation available 

on 76 percent of their purchases. 

Mills were relying upon fiber test data in their purchases to 
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avoid baying culls* However, shippers ftust dispose of such cotton of 

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

Clauses" in contracts* ffill buyers were avoiding buying in areas wherer 

fiber characters were of inferior or undesirable quality. Areas of 

inferior quality could easily be determined by spot checking during the 

ginning season. 

E. flME OP TESflMJ FIBER PROPERfJES 

About 7^ percent of the mills in the Hnited States tesited cotton 

after it was purchased* In Tennessee, all of the mills that owied instru 

ments ($6 percent) tested cotton after it was purchased. In Tennessee, 

50 percent of the mills tested cotton before purchase while in the United. 

States less than 30 percent perfonned this operation. In Tennessee, as 

well as the United States, less than half of the firms tested cotton at 

the time of purchase. 
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SUMMBt AMU CONGLUSIOMS 

The official measures of cotton quality are grade and staple as 

detejcrained hy the cotton classer* In recent years instruments have been 

develcped to more accurately measure these and other cotton qualities# 

The introduction of these instruments has brought about changes in the 

marketing of cotton* 

This study involved the use of fiber testing liy the 18 mills in 

Tennessee* From earlier studies it -Has shoian that mill buyers relied 

msdnly upon variety and area of growth in order to get better quality 

cotton. By i9lS some mills owned fiber testing instruments or were 

making use of fiber test 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 fine to very fine yam 

Class II - Producers of medium to fine yam 

Class III -*■ Producers of coarse to medium yam 

Class ly - Prodttcers of very coarse yam 

The major fiber teat used by mills were finenessj strangthj staple 

length and length uniformity in order of their importance by volume tested. 

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

D* Raskopf> Improvements Meeded in Tennessee Cotton Quality
and Marketing Practices to Meet 'Mill'feqWrementsa Monograph 20, Tenmssee 
Experiment S tatidri > 1950. 
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more in pu3?chasing eotton than did mills producing lovjer quality yam. 

Also, there x^as 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 

their processing operations. As data on processing operations are col 

lected and analysed, better quality control measures can be put in effect. 

The licronairs, an instrument for testing fineness, x^as the most 

commonly found or used instrument in mills# However, the Port^ar will 

probably gain In popularity very fast sine© it has the advantage of 

. portability and low initial cost. 

The Pressley was the principal instrujaant used by mills for 

testing fiber strength. The primary instrument used for testing length 

and length uniformity was the Pibrograph. The Fibrograph was more costly 

to operate than was either of the other three instruments listed above. 

Fiber tests were helping the mills avoid bijying cull cotton* The 

better knoxiladge gained by testing xias producing smoother mill operations* 

One spinner reported he has not had a claim due to inferior dyeability 

since he started testing for fineness. 

Ho standard procedure in detezmining the number and kind of sample 

for fiber testing has been developed* Nine of the tea mills testing for 

fineness xised only one test per sampis# Two of the mills blended lots 

of cotton for testing. 

The mills testing for strength used from one to six breaiss per 

sample. All of the mills wem xising aero gauge setting# If the spinners 

were to use one..eighth inch setting they would get a much better measure 

ment of the factors they were tjeying to measure. However, this tirould 
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nedossttate a change in the cotton trade since aei^o gauge setting is the 

most conmion used and recognised. 

All of the mills o^aning cotton fiber testing instruments mm 

using calibrated cotton to check their machines* For fineness a toler 

ance of 0*1 Micronaire readii^ is considered synchronised* Mo standard 

tolerance has been established for strength tests. 

fhe cost of fiber testing instruments coinmonly used by mills yaxy 

from less than I500 to $3,500 depending on the kind of instrument and 

test, fhe mills in fennessee had a median cost of 10*03 per sample for 

fineness tests and |0»09 per sample for strength tests. This is consid 

erably less than the fee laboratory charge* Fineness seems to be the 

most important fiber property tested and most of the larger mills find 

it advisable to ovai a machine capable of performing the fineness test. 

Where small mills have eaperi-SnCed no difficulty vdth strength of cotton, 

occasional tests by c<snfflsrcial laboratories vrould probably be the most 

economical* As spinners become better able to utilise strength data, the 

small mills might find that the omership 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 to 

prevent them from receiving weak cotton that other mill buyers have 

refused to purchase* 

Thespe was little relationship between quantity of yarn produced 

and the fineness of fibers consumed* However, mills in Glass I, producers 

of fine to very fine yam, used slightly finer lint. There was a rela 

tionship between the strength of cotton and the class of yam produced* 



Mills in Glass I used predominantly stror^; cotton fibers.^ Mills in 

Glass II9 producers of medium to fine yam^ used about an equal amount 

of strong and average fiber strengths,^ Glass III lalllsi producers of 

coarse to medium yam, consumed mostly cotton of average streiigth. 

The fineness of Tennessee lint seems to be in a very desirable 

position and is meeting mill requirements# The strength of the Tennessee 

cotton averages about 80,000 pounds per square inch which is classified 

as average strength. Tennessee mills consume cotton predominamtiy in 

the 70 to 80 pound range* However, no lint is too strong and some mills 

mre speoifyiag cotton of a stronger character* 

Sgtrong * 86,000 to 95,000 pounds per square inch. 

3Avefage * 76,000 to 85,000 pounds per square inch. 
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DISTRiBUTIOK OF FIffi®SS OF GOffOIT GOWSDMED W E® itOBUGf GMSS^, 
EIQHflEN GOTfON HltlSi SEIJHESSEB, 19^7-5B 

product Boibw 3.0- i}..0- 5.0* 6*0 & Mot 

classes 3.0 3.9 k.9 5.9 over determined Total 

Running bales 

Class I - 13j632 9,iai8 320 23,1400 

Glass II 3,li37 30,082 89,831 3>U58 360 127,168 

Class HI • 7,3U2 16,^68 2itO - 3,781 27,931 

Class n 1,000 3,000 ^^000 1,000 25,072 35,072 

Total U|li37 ^U,056 120,81i7 5,018 28,853 213,571 
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nmm Nil 

DISTRIBUTIOH OF S^EMGfH OF OOTTOM CONSOLED BX" BKD PfiODUCf GMSSlSi 
ElOHfEEN GOfTON HILI3, fEUJIESSEE, 1957^58 

Sii4 Strength^ 
product Above 65& Hot 
classes 86-95 fotal 

Running bales 

Glass I 2,000 19,000 2,liOO «■» 23,11.00 

Class II 1,750 i»2,65o b8,600 1,800 32,368 127,168 
Class III 1,200 20,i400 2,itOO 3,931 27,931 

Class If .im 0ft 35,072 35,072 

Total 3,750 62,850 71,14^00 U,200 71,371 213,571 

^In thousands of pounds per square inch at aero gauge setting on 
the P3?©ssley, 
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TA^LE 17111 

DISfRlMPIOi OP ISIJOfH raiPOMETP OF GOffOH GOIBWEB M EJJD PSOMCf 
GMSSESj EIGHTEEN GO^IOS MIMS, fEMl^SEE, 

33nd Unlfoimity ra.tiQ 
product Above Below Mot 
©lasses 80 70 to 80 70 detsisBined Total 

Runniiig bales 

Glass I 8,000 10,liOO 23,ii0O 

Glass 11 3,000 31,000 <•» 92,168 127,168 

Class IXX - 2,JiOG 21,600 3,931 27,931 

Glass 17 «» •(if 30,072 30,072 

Total 11,000 33,900 21,600 1U6,071 213,071 
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COTfdH MILL FIBER mtlU SCHSDUIS 
19^8*58 Season MOi 

Bate 

lam© of flssa City State 

Erfeent of opemtions 
a, Kuigber of cotton spindles in place at end of 19^7*^8 season 
b, UiEnber of bales of cotton consumed, 19^7*^8! Upland Other 
c, Hmaber of plants using cotton. If fiiofe than one, complete the 

following: 
No» of No« of Total bales 

Location plants spihdleg cotton Consumed: 

Ala, 
Oa» 
M* 0. 
S•. 0« 

2, Did you use any fiber test datas (a) Before purchase of cotton? les £J Ko 
(b) At time of purchase? Yes /~7 HO (e) After purchase and/or duriiK 
processing? Yes£7 Ho.,£7 — . ' 

3* Reasons for use of fiber test data? 
a. To obtain better measure of rmt cotton quality-^"^**-"^ 
b. For mi3£ing and blending-"i'^--r^----r-^---,.-----»-.---^-*^--------. 
■0 » To develop data for use in controlling processing operations"'

If yes. Indicate area of contral-f^-foarding rate £j nep count 
ends doun £J yam stmngth[J yam appearance[J 
bleaching and dyeing £7 Quality control 

d« Avoid getting culls 

U* Humber and type of instruments osned by firm: 
(Indicate year of purchase of each instrument#) 

Micronaire^ Stelometer Boloilmster 
Speedar Glemson Tester^ Shirley Analyzer^ 
Portar Fibrograph Ultra violet 
Arealometer Hepotemeter
Pmssiey Fiber blender 

In testing cotton for strength, what gauge setting was used?^ 
(space between clamps)
How ffiaj:y brealcs ma^ per test sanple? 
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6p Oirigin of upland cotton and method of purchase: 

& of total Method of purchase by region 
Origin purchases Direct From shippsrs Percent 

Southeast~Ala»•^Ga*-N.C»*S*G» 100 

So» Central-Ark#-La.r.Mss.-Tenn.-No. 100 

S#¥#-Texas 100 

-Oklahoma 100 

¥est-Gal.-AriS;»-N#M*'#Dist. 6 Texas, ,, 100 

Total 100 X£ X£ 

?♦ Relation of use of fiber teats to oarigin and method of purchase 

Percent of direct purchases Percent of purchases fye® 
on'Which test-data 'wero' shippers made on fiber test 

available prior to purchase fort specifications for: 
Fine Sine-

Origin ness Strength ness Strength 

Southeast 
South Central 
S.¥.-Texas 

-Okla, 

Me'st 

8* Cotton purchases made on: Actual samples . Rriyate types^ 
Description , ^ 

9i Purchases on description bought on fiber test specificationss 

Spepificatioh Fineness Strength , . -1 . , - \ 
(Percent of F>urehas0s) 

None 
Minimum 
Rang© 

Total 

10# Do fiber test specifications in purdliasa cantracts result in a higher price per 
pound? Yes//No /~7 If jresj, hop much fors Fineness? . 
Strength? . Other (specify) 

11# liiOiat percent of direct purchases, if any, required discounting for being: 
too fine : too coarse ' too peak , , . too imrnatuji^e %-
If yes, bhat. were the discounts? 
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12i lature and extent of claims resalting from your purchases on test specifi 
cations, 

a* Purchases on fineness - Bales rejected Bo* subject to claim 
Bo* substituted . 

b. Purchases on strength * Bales mjectod^ Bo, subject to claim 
Bo* substituted _ 

c» Bescribe method of settlsrasnt on claims 

13* Bse of fiber tests in making mixes for principal end products (list) 

Fineness Strength 
Mix Mix Kange Mix Mix 

End % of tested tested or tested tested tested 

product total Bange min. Eange Range Range 
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Suppleiatentaaiy Scfaedule 

1» ¥hat fiber tests does your mill use on raw cottonj how long have these tests 
been used, and who does the testing? 

Test tor physical Instrument t' e^ Source of test data(check) 
or Chemical or first Own Gcmi. 

properties method used mill Brokers Shippers lab 

Oneness Micronaire ̂ 
SpeCdar 
Portar 
AiBaiometer 

Strength Pressley 
Stelometer 
Cleiason tester 

Filler length & uniformity Fibrograph 
Suter Webb Sorter 

Elongation Stelometer 
MatuiAty Arealbmbter. 

liicrbscope . 
'I^ifferlintial Dye. 
Gausticaiib 
'Micronaire' 
Speedar 

Perimeter & Wll thickness ArealoBieter 

lonlint content Skirlej analyzer 
Golbr Wickerson-Hunter 

Gardner, 
Ultra Violet,Ray 

Sugar content , / ■SxtraCtion 
icld-alkaline (p^) i^traCtion , , 
Gavitoma (pH) Extraction 
Wax content Soxhlet extraction 
fibisture' Oren 
dxiidation , 
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IrJhat fiber tests does your mill use on finished goodsj how long have these 
tests t^en used, ̂ d 

fest for physioal 
or chemical 

properties 
Waste 

'Hep count 
Raw Stock 
Spin test 

tarn appearance 
Spinning twist 
Strength 

taiii skein 
Single strand 

Strength of fabric 

Bursting strength 
Elongation 
Abrasion 

Dimensional change 

Grease resistance or 
wrinkle recovery 

Goior 
Cracking 
Fastness^light 

washing 
Flammability 
Shag resistance 
Drape 

who does the testing? 

Instrument 
or 

method 

Opener 
Fioker and card 

Gcasber 

lear' 
first 
used 

Douree of test ddta 
Own Gem* 
mill lab 

Hep test machine 
Card web evaluation 
ASTM standards 
Spin twist tester 

fam strength tester 
Dster 

Scott 
I* P. tester 
Scott grab tester 
Raveled atrip 
Tear streiagth 
Mullen tester 
Scott tester 
Stall 
faber 

Washing machine 
lauhderometer 
Monsanto 
Celanese 

Grackmeter 
Fadecsne^r 
Launderometer 
^AtGC Flam* tester 
shag tester 
Drape tesher 
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Of the ootton used by ydui" mill duping the past season, what were the 
ostiinated percentages in the following test categories? 

Fineness la^ St:^ngth (b) iangth unifoimityCc) 
(Micronaire) (Fi^sSley) (Stelometer) (Fib3?ograpJ1 

Eange P Range % Range Range i 
Below 3.0-VF Above 95-VS Above i*99"VS Above 80-U 
3*0 to 3*9^F 86 to 9$-'S 1*75 to 1.99-^ 75 to ,80-Av. 
h*0 to U*9 76 to 85-^Av* 1*50 to l*7h-Av^ 7is. & beioW-I 
5.0 to 5*9-»G 66. to 75wF 1*25 to I*h9-F 
6*0 & ab(n?e**w 6f) k belOX'jr-W !l*h8 & below^W 

total% loo Total % 100 Total 100 Total %. 100 

Bales-* Bales- Bales.- Bales-

(a) Fineness measured in raicrograms per inch of fiber* VF » very fine, 
F s fine, Av. ® average, G = coarse, ?G - very coarse* 

(b) P3r0ssl0y strength measured in 1,000 lbs« per sq* in* Stelometer strength 
measured in Grams per Gre« 1/8" gauge. VS s very strong, S e strong, 
Av, ̂  average, F » fair, M a weak* 

(c) the uniformity ratio expresses the relation betifieen the mean length of 
the fibers and the upper half mean length* U s unifom in fiber length, 
Av. » average uniforaity, I - irregular* 

Maturity (a) Hep content (b) Otloer (specify) 
Haw stock Gard x^eb 

Range % S^go i Range % Range % 
8s'& above-M 10 & below*-!, 16'&'be'iow-L 
76 to 81^* 11 to 20-Av* 16 to 36-Av. 
70 to 75-^1 21 to 30-H 31 to U5-H 
7h & b@low*¥I 31 & above-VH 86 & abov8'«¥H 

Total % 100 Total % 100 Total % 100 Total % 100 

Bales- . Bales- Bales- Bales-

(a) Fiber maturity index* 1 » mature, Av* = average, I « immature, 
FI « very immature* 

(b) Humber of neps over lOO sq* in. of card web* L = low, Av* ^ average, 
H « high, ¥H a trery high* 
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In addition to the use of fiber test data what other methods did you use in 
locating cotton of desired qualities? 
Experience rj Make early season spinning tests £7 }Iave own buyers in 
areas n Buy from cotton imp* ass'n £7 Obtain samples of cotton from 
different areas Other (specify) 

In. testing cotton for fineness 
a* How many tests are made per sample? 
b. ?Jhich of the folloiAng testing procedures is used? 

Average of 2 sides Test only low grade or staple side /7 
Test both sides and record lowest flf Other (specify) 

6. In testing cotton for length does the Fibrograph 
sl* Give you consistently more accurate measurement th^ classer? Yes/ / Hq/7 
b* Of what value, if any, is the Fibrograph tmiformity index?^ . 

c* Of what yalue, if is the Suter Webb Sorter uniformity index? 

Bo you use check test samples for calibrating instruments? Yes/7 Mo £7 
If yes^ indicate frequency of check on instruments* 

&• What do you estimate the actual cost of fiber testing per bale for 
Fineness? ^ Strength? d Fibrograph? 0 Maturity? ̂  
Nonlint content? 0 Color? 0- Other tests(specify) 

9» From the standpoint of texture of yams goihg into end. products, into which 
class does your mill fall? 
Class I Fine to veiy fine yarns for use in products meeting rigid strength 

and appearance mquirements, such as, very fine yarn, combed broadclpthe, 
laims, dress materials and other fine fabrics. 

Class II - Medium to Mne yams for use in such products as print cloth, good 
quality sheeting and shirtingj, drills, poplinsj chambray, sateens, Icnit 
heavy underwear, and hosiery yams. 

Class III - Coarse to medium yams for use in such products as twines, tire 
cord and fabrics, medium quality sheeting, ticking, duck, denim, twills, 
ca3Licos, and bags. 

Class IF - Coarse yam for us© in such products as coarse or lower quality 
sheeting, ticking, duck, denim^ jeans, drills, osnaburgS, and nap goods. 

Class V Very coarse yams for use in such products as low quality twine, 
mops, and batting. 

10* Quality of cotton used by this mill last season 

Bales ' . i Grade Staple length 
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11* tn fom^ 0QttoB mill operatioas last ssasoa what was the estimated waste? 
Opeaer 
lacker " "■ ' 

, 
' ' ' ' ' 

j 

Cai-d • %. 

fotai 

12» Tam aamhers pax'Chased 03? span for processing? 

, About what percent of your cotton purohases last season came from feanessee? 

lA. tJhat «Eff©rence would it make in your cotton mill operations if you dis-^ 
continued the use of fiber tests fors 
a* Fineae3g?_
b* Strength?"
Oi .FibrCgraph?^
d» Sfaturity? " 
e« Oolor?, .. 
f* ionlint? 
ga Other tests "C^'eify) 

1$,: Equipment and employteat
a* Ring spindles 
b» ft'^ster spindles. ^ 
c» ISirowing spindles___
d» Slubbers ^ . ~ 
®*'Cards , . ' 
f,» Combs'" 
g. liOOBlS , 
h.. Sewing machines 
i.. letting maohineF'. ' ' . 
3» Braiders ^ .n 
ka By© plant""" "" boilers_^ 
1. Bleaching equipment . . 
ffi » Finishing equipment 
n* Biiployaent . , .persons 


