|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




TART

tn

R

3.2
= iz
ol

IS

"mﬁ [

22 s e

pr————t
——

[ERERE R r

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREA OF STANDARDS-1963-A

B fl2s
ol 2
B =

2
iz

iy &= 2
25 flls e

—rr——

U] A o

MICROCOPY RESGLUTION TEST CHART
NATIONAL BURCAU OF STANDARDS-1963-A



http:111111.25

r"‘h-—-—-“

MULTIPLE LINT-COTTON CLEANING:
ITS EFFECT ON BALE VALUE,
FIBER QUALITY,

AND WASTE COMPOSITION

£
S

ap .

Technical Bulletin No. 1456

sttt ¥ :}q-;_".;.",_‘y

etk oY

. T

AUG § 2 19T

D
Lg‘;{ -l).'l‘;f'-":

Agricultural Research Service
UNITED STATES DEPARTMENT OF AGRICULTURE




ACKNOWLEDGMENTS

The experiments required the cooperation and participation
of & number of organizations and resesrch personnel. The author
is particularly indebted to the following: Cotton was supplied by
the Mississippi Delta Branch Experiment Siation, Stoneville,
Mies.; the Faith Plantation, Bourbon, Miss.; and the Dear
Creek Planting Company, Leland, Miss. The staff of the U.S.
Department of Agriculture Cotton Ginning Research Labora-
tory at Stoneville, Mus., assisted in constructing the experi-
mentel apparatus, ginning the cotton, end analyzing the sam-
ples. The U.S. Department of Agriculture’s Consumer snd
Marketing Service, Greenwood, Miss., classed the cotton.

Trade names are used in this publication solely for the pur-
pose of providing specific information. Mention of a trade name
does not constitute a guarantee or warranty of the product by
the U.S. Department of Agriculture or an endorsement by the
Department over other products not mentioned.




CONTENTS

Page
BUMmMATY .. o ool 1
Review of lterature_. ____.___ . . __.__. 2
Purpose and scope. . ... 7
Methods. . - 8
Experimental proeedure_ . ____ .. ___.___.______ 8
Methods of determination_ . ... ______ ... ______.___ 9
Bale value. 9
Fiver quakity . .. 9
Waste composition. ... ... 11
Experimental resalts. . ... 11
Preproeessing eotbbon . .o oo _ 11
Seed-cotton data_ . ool 11
Cottonseed data. oo 11
Lint~modsture content- o o oo oo e 1
Bale value e 11
Classer’s gvade. . e 11
Clagser's staplelangth ... . ... 13
Bale weight . __ o ... 13
Value per bale . oL i4
Fiber quality o e e 15
Nonlint caontent . . oo 13
Cleaning effieleney . _ . _ . . . 15
Fiber maturity and fineness___ . L. _______ 16
Fibar-length distribution______ . _ . _________.. 16
Spinning petformanee_ - o .o _____ 21
Weste eomposition e ___ 23
Waste weight . _ .. 25
Nonlint content. .. o e e 28
Fiber-length distribution. ... . . o . _._ 29
Analysis of varianea_ .. . o e mmee 3l
Conclusions. o L e e 32
Literature eited . .o o e 33
Additional referenees. . _ oo 34
Appendix tables 12 through 6¥_ ... ____._____. 35
Washington, D.C. Issued August, 1972

For sale iy the Supeddntendent of Doviiments, .S, Governtnent Printing Ofies,
Washingion, I,C, 20402 - Prlce 35 cents

Stock Mumber Q100-2445




'MULTIPLE LINT-COTTON CLEANING:
ITS FEFFECT ON BALE VALUE,
FIBER QUALITY,

AND WASTE COMPOSITION

By Gino J. Mangialardi, Jr., research agriculiural engineer, Agricultural Engineering
Besearch Division, Agricultural Research Service

SUMMARY

A study was conducted with the 196768 cotton crop on the effects
of lint cleaning on bale velue, lint quslity, and composition of the
lint-cleaner waste. Lint cleaners were the controlled-batt saw-
cylinder type, adjusted according to manuafacturer’s recommendations.

Forty-eight machine-harvested bales were processed in six replica-
tions of eight bales each. Kach replication included two seed-cotton
cleaning levels with none, one, two, and three stages of saw-cylinder
lint cleaning.

Increasing the number of lint cleansrs increased the grade indexes
of the cleaned lint. One cleaner gave a highly sipnificant increase, a
second gave & further significant increase, but a third did not increase
the grade index significantly.

Use of none, one, two, and three lint cleaners gave average staple
lengths of 34.93, 34.70, 34.47, and 34.38 thirty-seconds of an inch,
respectively, which were highly significant and progressive decreases.

Greater amounts of waste material were extracted by the lint
cleaners from the trashier cottons, which had been subjected to less
seed-cotton cleaning. Differences in weight between bales after none
and one lint cleaner and between bales after one and two hnt cleaners
were highly significans, while differences between them after two and
three lint cleaners were not significant.

Average bale values for cottons after none, one, two, and three
stages of lint cleaning were, respectively, $103.25, $108.32, $110.75,
and $109.67 at 1967 prices; and $104.54, $110.34, $112.98, and $111.94
at 1970 prices. Use of one lint cleaner increased the value of 75 per-
cent of the bales processed, use of o second lint cleaner further in-
creased the value of 58 percent, and use of a third lint cleaner increased
the value of another 25 percent of the bales.

Cumuiative efficiency of the cleaners, as shown by nonlint content
of the cleaned cotton, for one, two, and three stages averaged 38.8,
56.9, and 67.4 percent, respectively. The decrease in the nenlint con-
tent was highly significant after the first lint cleaner, and slso after
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the second, but not after the third. Individuel unit efficiencies for
lint cleaners one. two, and three averaged 38.8, 27.8, and 23.8 percent.

Decrease in iiber length with increase in lint cleaning was highly
significant. The percentage of fibers longer than 1 inch was reduced
from 63.0 to 56.6 percent. Fibers shorter than one-half inch after
nons, one, two, and three lint cleaners averaged 8.6, 9.8, 10.0, and 10.4
percent, respectively.

Both 22s and 50s yarns were spun. Lint cleaning produced a highly
significant effect on spinning performance.

Picker and card waste from none, one, two, and three lint cleaners
averaged 9.8, 7.2, 6.0, and 5.8 percent, respectively. The amount of
waste was greater from the cotton that started with the higher foreign-
matter content.

Lint clesners increased the neps in the card web. Nep counts for
none, one, two, and three lint cleanings averaged 15.0, 22.2, 28.8,
and 30.2, respectively.

Yarns decreased slightly but consistently in skein strength with
incresse in lint cleaners at the gin. Decrease in average break factor
was significant after one lint cleaner end highly significant after two.
The decrease in break factor of the yarn between use of one and three
lint cleaners was significant, but not the decrease between one end
two cleaners.

Yorn appearance showed o smell but consistent decline with each
stage of cleaning added. The decline was slightly greater for the more
finely carded 50s yarn than for the 22s yarn. The average appearance
after lint cleaning kad decreased one-half grade, from C to D+-.

Nonlint content of the lint-clesner waste for one, two, and three
stages of lint cleaning averaged 74.5, 69.6, and 67.1 percent, respec-
tively. This first decrease was highly significant, and the second was
slso significant.

Lint cleaning shifted the fiber-length distribution of waste material
toward the shorter fibers. Percentage of fibers longer than 1 inch de-
creased from 56.3 to 52.1 percent, and the percentage of fibers shorter
than one-half inch increased from 10.4 to 12.8 percent. Upper quartile
length of waste material averaged 1.211 inches, as compared with
1.222 inches for ginned lint.

REVIEW OF LITERATURE

Although a Jint-cotton clesning patent was issued to Theodorick
James in 1842, until 1947 most cleaning in gins was performed on seed
cotton (1).! In 1947 about 2 percent of the U.S. cotton crop was
harvested mechanically.

! Ttalic numbers in parentheses refer to Literature Cited, p. 33.




EFFECTS OF MULTIFLE CLEANING ON LINT COTTON 3

Recognizing the potential for mechanical harvesting and iis
demand for additional clesuing at gins, the United States Ginning
Research Laboratory at S.oneville, Miss., began work on lint cleaning
in 1039 (18). In 1945 a saw-type cleaning apparatus was built and
tested with the 1945 crop. The project leaders, in & laboratory report
covering that year’s work, described the device as a ‘‘verticul transfer
gin” and stated that it “comprises two cylinders of closely spaced gin
saws mounted in vertical relation, with the saw dises interposed. The
lower saw eylinder receives lint cotton from the gin, carries the lut
across bar-grid cleaners and into contact with the upper saw cylinder.
The lint is then removed or iransferred by the upper saw cylinder
and subjected to additional mechanical cleaning. The cleaned lint
is doffed from the upper saw cylinder by a revolving brush {or convey-
gnce to & cotton condenser.”

This work resulted in proof testing of a flow-through saw-type
lint cleaner during the 194840 ginning season. Consistent and
significant grade improvements were obteined, but the experiments
emphasized that lint clesning is effective primarily for incressing
the value of trashy or machine-harvested cotton. The cleaning
process involved blowing the lint past a revolving screen cylinder
and delivering it to o saw cylinder, where it was cleaned by a com-
bination of cenirifugal force, impact action between saw cylinder
and triangularly notched grid bars, and gravity, assisted by an air
current. U.S. Public Patent No. 2,569,501 was granted in 1951 to
Victor Stedronsky and C. Scott Shaw, employees of the Stoneville
Laboratory, for the development of this cleaner.

During this period E. H. Brooks (2) developed & controlled-batt
uni6 lint cleaner. The cleaning action of this cleaner is similar to that
of the flow-through saw cleaner, except that lint is formed into a batt
on the condenser drum. The batt is then fed through one or more
sets of compression rollers, passed between a very closely fitted feed
roller and feed plate or bar, and fed onto the saw cylinder. Feed
roller and feed plate grip the batt so that a combing action takes
place as the saw teeth seize the fibers.

By 1951 the amount of the U.S. erop harvested mechanicelly was
15 percent. This increase in mechanical harvesting was motivated in
part by developments in cleaning machinery at gins, perticularly
lint cleaners.

These advances were followed by the development of the battery
type of cleaner by E. E. Moss (1§). The principle of the batfery or
bulk cleaner is similar to that of the unit cleaner of Brooks. However,
as the name implies, there is one unit machine for each gin stand,
whereas the battery cleaner receives lint from two or mere gins.
The battery cleaner may employ two snw units back-to-back with
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& common lint flue. In that way the lint is divided, each saw receiving
only half of the cotton. This type of installation is often referred
te as & ‘‘split stream.”

About 1954, D. W. Van Doorn introduced a lint cleaner thas relied
on air conveyance and was commonly known as an air-jet cleaner
(22). This How-through air-typs cleaner has no saws, brushes, or
moving parts. Air and cofton passing through o duct make a sudden
change in direction, and trevel across a narrow trash-sjection slot.
Foreign matter, which is heavier than lint, is ejested through the
slot by centrifugel force.

A study conducted during the 1954-58 seasons in the San Joaquin
Valley of California showed that single-stage lint cleaning reduced
average bale value when weight losses froin lint cleaning were teken
into consideration (I7). This reduction in net bale velue from lint
cleaning was attributed to the small price differentials between grades
during the study seesons. The experiment also showed that saw-type
cleaners were more effective in improving the grade of cotton than
air-type lint cleaners, but they alsc removed more weight from the
bale. Waste from air-type cleaners contained more than 87 percent
actual trash and less than 18 percent lint, while for the controlled-batt
saw-type cleaners the ratio was 60..19.

The first tandem saw-cylinder lint cleaner setup consisting of two
stages was installed in the Mississippi Delts in the fall of 1955. Tandern
lint cleaning resuits when lint cleaners, etther unit or bulk, are placed
in series so that the same lint passes through all of them. With two
stages of tandem lint cleaning, the fibers do not pass over more than
two saw cylinders.

During the 1956-57 season there were 6,836 gin batteries in the
United States, of which 51 percent used lint cleaners {21). Of the
ging using lint cleaners, 79 percent head & single stage, of either the
saw-unit or saw-bulk type, 15 percent used & single stage of air-unit
lint cleaning, and the remaining 6 percent used two stages of lint
cleaning.

Montgomery and Nissing {14) conducted two-stage lint-cleaning
experiments on the 1956 crop in the Mississippi Delta. Net returns to
the producer varied less than $5 per bale between four combinations
of two seed-cotton cleaning levels and one and two stages of lint
clesning. However, their calculr “tons did not teke intc consideration
the weight loss of fibers in the lint-cleaning process. The sxperiments
did show & significant increase in nep count and slightly lower yarn
appearance attributed to sew-type lint cleaning.

In 1856 Griffin and McCaskill {3} obtained results similar to those
in the 195456 Californin tests, in that one stage of an air-type lint
cleaner was not equivelent to one stage of & saw-cylinder-type lins
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cleaner from the standpoint of foreign matter removed and lint grade.
In these tests, fiber properties appeared unaffected by an sair-type
saw-cylinder Hnt-cleaning combination when compared with saw-
cylinder lint cleaning alone.

Looney and Ghetti (8), in experiments at east-central Arkansas
gins during the 1957-59 seasons, showed that double lint cleaning
could give higher returns {0 growers under certain market and cotfon
conditions. Their bale values were caloulated from grade, staple
length, an” bale weight. About 60 percent of the tobal lint-cleaner
waste collected during the tests was removed by the first lint cleaner
and 40 percent by the second lint cleaner.

In July 1959 total gin batteries in the United States had decreased
to 6,368, but 72 percent were now using lint cleaners (21). Of those
haviog lint cleaners, 59 percent had facilities for one stage of cleening,
37 percent had facilities for two stages, and 4 percent of the bavteries
were processing lint through three stages of lint-cleaning equipment.
Machines were pow harvesting sbout one-half of the U.S, cofton crop.

Effects of multiple lint cleaning on bale value, fiber properties, and
spinning performance were studied in three major areas during 186062
(9, 10, 11). Lint cleaners in combinations of two or more appeared to
be very effective in removing grass from ginned lng. Cyclone collectors
were installed at the gins so that waste from each of three saw-cylinder
lint-cleaning stages could be collected and weighed separately. These
weights were used fo caleulate bale weights, and the bale weights in
combination with grade and staple length were used to determine bale
values. Bale values of cotton based on 1961 prices generally remained
sbout constant or tended downward with each successive addition of
lint cleaners for the cottons that contained less trash. Bale values were
inereased by the use of lint clesners on the cottons that contained = high
percentage of foreign matter.

In these studies there was some indication that the staple-length
designation increased with lint cleaning. The overall averages of ends-
down during spinning indicate thab an increase could mormally be
expected as a result of three stages of lint cleaning. Bowever, the
discrepancies in the fiber data and the fact that these effects were not
statistically significant indicsie tnat other factors affecting spinning
performance were not controiled or measured. Cost for three stages of
split-stream cleaning at a ginning rate of six bales per hour end 6,000
bales annual volume was estimated st $2 per bele in 1961, Costs include
depreciation, inferest on investment, insurance, texes, power, labor,
and repairs, Increases in the price level during the last 10 years would
push this cost even higher.

An analysis of these resuits and a review of other ginning-spinning
tests resulted in the adoption of & number of conclusions by the
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National Cotton Council’s Board of Directors in 1962 {16). One of
these was, “Therefore, in view of the vital importance of maintaining
maximum cotton qusality in today’s highly competitive textile markets,
both here and abroad, no more stages of lint cleaning than are essextial
to produce maximum bsale value should be used.”

Effective operation of the lint cleaner dspends on, among other
things, the condition of the batt, its uniformity and thickness, snd
the manner in which it is delivered to the saw.

An experiment during the 1964 season showed that lint cleaning was
affected by the lint-moisture content (13). Bxperimental resulés indi-
cated that increasing the fiber-moisture content at lint cleaning de-
creased the cleaning efficiency of the cleaners, This was also reflected
in the grade indsx. However, the higher moisture contents gave longer
staple lengths, and longer 2.5- and 50-percent span lengths.

A 2-year study (1966 and 1967 crops) by Mangialardi (72) showed
that increasing the lint~-cleaner combing ratio by raising the saw-cylin-
der speed or lowering the feed-roller speed reduced foreign-matter
content of the lint significantly and improved classer’s grade. However,
the incresse shifted the fiber-length distribution toward the shorter
fibers, gave shorter staple length, and increased neps per 100 square
inches of web. For a constant eombing ratio, incressing saw speed gave
higher lint-cleaning efficiency accompanied by shorter staple lengths
and higher nep counts.

In 1967 Griffin and Moore (4) demonstrated that two lint clesners
operated in split-stream fashion with twice the normasl combing ratio
can preduce lint of grades equivalent to lint processed on two cleaners
in tandem, at no significant increase in fiber damage over that cansed
by one lint cleaner in conventional operation.

In 1968, 96 percent of the U.S. crop was harvested by machines
{20). Of the cotton that was mechenically harvested, 71 percent was
machine-picked, 28 percent was meachine-stripped, and the remaining
1 percent was machine-serapped.

The total number of gin batteries in the United States had decreased
to 4,337 in July 1969 (21). Batteries that used lint cleaners numbered
4,278 (99 percent). Of the batteries thet had lint cleaners, 22 percent
had one stage of clesning, 60 percent had two stages, 17 percent had
three stages, and 33 batteries had facilities for {our o more stages of
cleaning.

Sale of recleimed gin motes, & byproduct of cotton ginning that
consists of any gin waste usable for its fiber content, may provide
increased income for cotton-gin owners. The bedding, automative, and
furniture industries use large quantities of cotton batting composed
of about 60 percent linters, and 40 percent cotton waste and motes.
Net profits to ginners per 500 pounds during the 1962-63 season

»
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averaged abeut $13 to $16 for baled motes and $8 for motes sold
loose (6).

Studies in 1964 (7, 28) showed that cleaning gin-loss cotton on &
reclaimer might give higher net retwrns for this material. Buyers
offered an average of 1.5 cents per pound for gin-loss cotton before it
was processed and 6.67 cents per pound after it was processed through
the reclaimer once. The experimental reclaiming machine used was
a commercial saw-type lint cleaner in which the combing ratio and
sew were modified. No adverse effect on lint quality could be detected
from blending 11 pounds of reclaimed gin-loss cofton into a bale.
However, blending reclaimed cotton back into the bale was not
deemed feasible as a commercial practice, because it might cause
many problems that could more than offset any economic gains.
These tests were not designed to consider such problems.

A study of 1966-67 ginnings indieated thet if motes must be cleaned
to make them marketable, and if the premium is less than 1 cent, the
weight loss in cleaning should not exceed 20 percent of the original
weight (5).

PURPOSE AND SCOPE

The cleaning of lint cotton at the gin is now an accepted practice.
Almost 80 percent of gin plants provide facilities for two stages of
tandem lint cleaning, while the remainder provide three or four
stages. By directional valves, the ginner can control the amount of
cleaning he will give a particular cotton.

Rescarch data have shown that, although incressing the number
of lint clesners can give some improvemeat in grade, the waste
removed by the additional cleaning reduces the bale weight and
sometimes reduces the bale’s cash value. Data on staple length and
spinning performance in these experiments showed some discrepancies
and wore, therefore, nonconclusive.

In view of the penslties imposed on cotton of inferior fiber length
and changes in mill requirements, the grower, ginner, and spinner
are faced with the problem of determining the amount of lint cleaning
that should be specified for their particular requirement. Interest
hes also been expressed in the value of lint-cleaner waste as adiditional
Income to the ginner.

This bulletin provides data for selecting and operating multiple
stages of controlled-batt saw-cylinder lint cleaners. This type is used
almost exclusively by the ginning industry. The information is needed
to predict the extent to which lint cleaning affects bale value, lint
quality, and composition of the lint-cleaner waste.

The results presented in this report were obéained from a study on

+ET-063 O—T2—2
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the 1967-68 crop conducted at the U.8. Cottor Ginning Ressarch
Imboratory, Stoneville, Miss. Cotton used in the experiments weas
from uniform fields, end all messurements were made using recent
research methods.

METHODS
Experimental Procedure

The study used 48 one-bale test lots from the 1987 erop, grown and
machine-harvested by the Mississippi Delta Branch Experiment Sta-
tion and local growers. Harvesting and gin processing were performed
in six replications, approximately one replication per week. Harvesting
covered & period from October 3 to November 15, which brought in a
good represeniation of the type of cotton normally expected at the gin
during & sesson in the Midsouth. Reins and frost oceurred between
gome of the later replications.

Esach replication consiated of eight similar bales .of cotton. Two
seed-cotton cleaning levels were studied, each of which included none,
one, two, and three steges of saw-cylinder lint cleaning {fig. 1).

Two seed-cotton cleaning levels A and B were used to insure that
differsnt foreign-matter levels would be avsailable to test the lint
cleaning. The ginning sequence for these leveis were:

Cleaning level A: Tower drier No. 1, 6-cylinder oclesner, stick
mechine, tower drier No. 2, extractor feeder, end gin stend.

Cleaning level B: Tower drier No. 1, 6-cylinder cleaner, stick
machine, tower drier No. 2, 6-cylinder cleaner, 6-cylinder cleener,
extractor feeder, and gin stand.

An electronic moisture meter aided in adjusting driers for & mini-
mum §-percent fiber-moisture content at fiber-seed separation.

Replications 11213141516

Seed-cotton cleaning levels | A | B

Number of linf cleonersused|{ QO i | |2 | 3

Froore 1.—Seed-cotion and lint-cleaner processing plen used in study.
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Test lots were mssigned to seed-cotton and lint-cleaner treatments
in a randomized arrangement to neutralize the efiects of processing
order. Two commercial models of lint cleaners were used. Where
possible each model was assigned to each lint-cleaner combination an
equal number of times.

Lint cleaners were adjusted according to menufacturer’s recom-
mendations. Saw-cylinder tip speed covered a 3,771- to 4,528-fset-
per-minute range, and the combing ratio varied from 23:1 to 25.1:1.
Ginning rate was such that feed rate to the lint cleaners varied from
32.1 to 36.1 pounds of lint per hour per inch of saw-cylinder length.

The packaged bales and the waste materials removed by the lint-
cleaning treatments were weighed. Waste material was collecied at a
condenser covered with a 100-mesh screen (fg. 2).

For each lint-cleaner combinsation, sampies were obtained for
(1) moisture and foreign-matter contents of the seed cotton before
end after cleaning; (2) lint and seed-moisture levels at ginning;
(3) nonlint content, grade, staple length, fiber maturity, length tests,
and spinning performence; and (4) nonlint content and fiber length of
lint~cleaner waste.

Methods of Determination
Bale Value

Bale value was c¢alculated from the cotton’s grade and stapie length,
bale weight, and price per pound. Classing samples were obtained at
t+.2 lint slide. Bale weights were adjusted so that a 500-pound gross-
weight bale would be packaged after three stages of lint cleaning.
The price per pound was based on the 1967 and 1970 U.S. Depart-
ment of Agriculture Commodity Credit Corporation’s loan rate for
warehouse-stored cofton at selected points. Bale-weight adjustments
were based on the weight of the packeged bale, lint sampled, and
waste removed by the lint cleaners.

Fiber Quality

Seed-cotton, cottonseed, and lint were sampled for moisture content
and the seed cotton for foreign-matter content. This was to determine
the level of experimental control meaintained before lint cleaning and
to record a history of the cotton. Moisture contents were determined
by the oven method and seed-cotton foreign-mabter content by the
fractionation procedure.

Fiber-quality measurements included nonlint content, maturity and
fineness, fiber-length distribution, and spinning performance. Nonlint
or foreign-metter content were determined by the Shirley Analyzer
method, maturity and fineness by Causticaire and Micronaire tests,
fiber-length distribution by both the Digital Fibrograph instrument
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Ficure 2—Collecting lini-cleaner waste matorial for weighing and sampling.

ond Suter-Webb Sorter, and spinning performance by small-scale
spinning (5 pounds) in accordance with standard Ieboratory and
ASTM procedures.

From nonlint content was calculated lint-cleaner cleaning efficiency.
Cleaning efficiency is the ratioc of nonling material removed from
cotbon to the nonlint content of cotton as it entered the lint cleaner
or combination of lint cleaners.

Fiber and spinning tests were conducted by the U.S. Department of
Agriculture’s Consumer and Marketing Service at Clemson, S.C,
Digital Fibrograph length values obtasined were 2.5-percent span
length, 50-porcent spen length, snd length uniformity ratio. The
erray distribution tests produced length measurements for upper
quartile length, moan length, coeflicient of length variation, percentage
of fibers longer than I inch, percentege of fibers 14 to 1 inch, and
percentage of fibers shorter than one-half inch.

Two lsboratory yarn numbers, 22s and 50s, were spun, using &
stendard organization. A carding rote of 9.5 pounds per hour was
used with a twist multiplier of four. Spinning test results were obtained
for manufacturing waste, neps in card web, and oarded yarn strength
and appearance.
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Waste Composition

Foreign matter was separated from the lint portion of the lint-
cleaner waste by the Shirley Anslyzer. Lint contained in the waste
wes tested by the Suter-Webb Array method for length distribution.
Length distribution included upper qusrtile length, mean length,
coefficient of length variation, percentage of fibers longer than 1
inch, percentege of fibers 14 to 1 inch, and percentage of fibers shorter
then one-half inch.

EXPERIMENTAL RESULTS

Preprocessing Cotton

Seed-Cotton Data

Moisture determinations showed that the wagon seed-cotton
moisture level sveraged 12.5, 10.8, 8.7, 11.1, 8.4, and 8.6 percent for
replications 1, 2, 3, 4, 5, and 6, respectively (table 12). Corresponding
moisture contents at the feeder apron, after the cotton had passed
through the seed-cotton drying and cleaning macbinery, decreased to
10.9, 9.2, 8.8, 8.4, 8.5, and 8.1 percent {table 13).

Fractionation tests gave wagon seed-cotton foreign-matter con-
tents of 8.0, 7.2, 3.3, 4.3, 5.0, and 11.1 percent for replications 1, 2, 3,
4, 5, axd 6, respectively {table 14). Seed-cotton cleaning levels A and
B reduced the foreign-matter content at the feeder apron to 2.1 and
1.8 percent, respectively (table 15).

Cottonseed Data

Cottonseed-moisture contents during ginning averaged 12.3, 11.2,
9.5, 9.8, 9.7, and 8.8 percent for samples processed for replications
1, 2,3, 4, 5, and 8, respectively (table 16).

Lint-Moisture Content

Samples taken between the gin stand and first lint cleaner showed
an sverage lint-moisture level of 7.3, 5.9, 6.0, 4.9, 5.0, and 5.7 percent
for lint processed for replications 1, 2, 3, 4, 5, and 8, respectively.
These moisture levels are below the 7 to 7.5 percent recommended for
maintaining overall cotton quality. When test lots for each replication
were assigned to cleaning treatments in a random manner, the results
showed no significant individual differences in moisture content of
cotton sssigned to the different seed-cotton or lint-cleaning series
(table 17).

Bale Value

Classer’s Grade

Seed-cotton cleaning treatment B gave a slightly higher grade index
than seed-cotfon cleaning treatment A {tables 1 and 18). Cleaning




12 TECHENICAL BULLETIN 1456, U.S, DEPT. OF AGRICULTURE

TaBLE 1.—Classer's grade index, grade designation, and staple
length for ginned lint samples after ewperimental saw-cylinder
lini eleanings

[This table iz a summary of tables 18, 19, and 20 in the Appendix. Each
figure is an average for six replications]

Quality measure Lint eleaners used
and seed-cotion
cleaning level 1 2 3  Average

Grade index;

Average !

(Grade-designation:
. N LM LM+ SLM SLM+
LM+ SLM SLM SLM4-

Average LM+ SLM SLM SLM+

Staple length (34 in.):
3460 34.37 3440
34,80 34.57 3437

34 70 34 47

t Differences sttributed to number of lint cleanings are significant at
the 1-percent level.

trestment B gave a one-half grade increase over cleaning treatment A
gt the no-lint-cleaner and one-lint-cleaner stage, but no grade increase
at the two- and three-lint-cleaners stages (table 19).

Increasing the number of lint clesners gave a highly significant
increase in the grade index of the cleaned lint. One lint cleaner gave a
highly significant grade index increase, and two lint clesners gave
further significant increases. No further significant incrense in grade
index was obtained by adding the third lint cleaner.

For seed cotton at cleaning level A, the three stages of lint cleaning
increased the grade from Low Middling to Strict Low Middling plus.
This was an inerease of about one-half grade per lint cleaner added.
The grade for seed cotton at cleaning level B was Low Middling plus
before the lint cleaners were used on it. Treatment with three lint
cleaners increased its grade to Strict Low Middling plus, the same
grade as was achieved with the freatment A seed cotton after the
three lint cleaners.
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Classer’s Staple Length

Highly significant and progressive decreases in staple length were
attributed to increases in number of Hint cleaners used (table 20). The
no-lint-cleaner and the one-, two-, and three-lint-cleaners treatments
gave average staple lengths of 34.93, 34.70, 34.47, and 34.38 thirty-
seconds of an inch,

No significant staple-length differences were obtained between no
lint cleaners and one lint cleaner. However, two linb cleaners gave =
highly significant decrease, and three lint cleaners gave further
significant decresses.

Bale Weight

Seed-cotton cleaning level A gave average adjusted bale weights of
537, 516, 308, and 500 pounds for the none, one, two, and three stages,
respectively, of lint cleaning (tables 2 and 21). Corresponding bale
weights for seed-cotton cleaning level B averaged 533, 514, 505, and

TaBLe 2.—Weight and value per bale of ginned lint after experimental
saw-eylinder int cleanings

[This table is a summary of tables 21, 23, and 24 in the Appendix. Each figure
is an average for six replications]

Quality measure and seed-cotton cleaning Lint cleaners used

jevel
None 1 2 3

Weight of bale (pounds}:

S 537 316 506 300
2 533 514 305 300
Average ' . _ L. _.__._ 535 213 506 500
Value at 1867 prices {dollars):
A e = 102.04 106.31 109, 14 109 67
B e e, 104. 46 110.32 11235 109, 67
Average b o eeeaaao 103. 25 108. 32 116G ¥4 109 67
Value at 1870 prices (dollars):
B e aim e e i cmmmmmmmmaaa 103,33 108.46 111.35 11171
B i dccec e 105. 75 112,21 114,42 11217
Average ' L o oL.o._. 104. 54 110. 34 112,68 11194

| Differences atiributed to number of lint cleanings are significant at the 1-
percent lavel,
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500 pounds, the lint cleaners removing a slightly but not significantly
smaller amount of material from the cleaner cotton.

Differences in bale weight between none and eone lint cleaner and
between one and two lint cleaners were highly significant, while dif-
ferences between two and three lint cleaners were not significant.

Value per Bale

1967 prices.—The 1967 CCC loan price was 20.65 cents per pound
for Middling grade and 1-inch staple length (table 22). The average
bale values for none, one, two, and three stages of lint cleaning were
$103.25, $108.32, $110.75, and $109.67, respectively (fable 23), For
the 12 bales processed with each lint-cleaner treatment, one lint
cleaner incressed the bale value on nine bales, or 75 percent of the
time, over that of the no-lint-cleaner cotton. Two lint cleaners in-
creased the bale value again for seven bales, or 58 percent of the time,
over that of the one-lint-cleaner cotton. Three lint c¢leaners increased
the bale value yet again on three bales, or 25 percent of the time, over
that of the twe-lint-cleaners cotton (fig. 3).

Statistically the two-lint-cleandrs treatment gave highly significant
bale-value increases over the no-lint-cleaner cotton. Differences be-
tween treatment with one, two, and threc lint cleaners were nof
significant.

1970 prices—The 1970 loan price was 20.50 cents per pound for

Middling grade and l-inch staple length. Bale values averaged
$104.54, $110.34, $112.98, and $111.94 for none. one, two, and three

T
Ty,
3]
=
2
2
o
=
T
>
=
[a]
W
[77]
«
L
[
o
2
[
«
X
=
7]
W
=
<
m

BALES THAT INCREASED IN WALUE (PERCENT)

LINT CLEANERS
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stages of lint cleaning (table 24). Bale-value increases were again
obtained 75 percent of the time when using one lint cleaner instead
of no lint cleaning, 58 percent of the time when using two lint cleaners
rather than one cleaner, and 25 percent of the time when using three
lint cleaners vather than two cleaners (fig. 3).

Statistically, one lint cleaner gave significant bale-value increases
over those for the no-lint-cleaner cotton. No further significant in-
crease in bale value was obtained when using two or three lint cleaners.

Fiber Quality
Nonlint Content

Nonlint content for the study, as measured by the Shirley Analyzer,
averaged 3.92 percent for seed-coiton cleaning level A and 3.38 per-
cent for cleaning level B (tables 3 ond 25). The decrease was statis-
tically significant.

One lint cleaner gave a highly significant decrease in the nonlint
content, and two lint cleaners gave further highly significant decreases.
Nonlint content differences between two and three lint cleaners were
not significant.

Cleaning Efficiency

Nonlint content, presented as cleaning efficiency, showed that the
cumulative efficiency for one, two, and three stages averaged 38.8
percent, 56.9 percent, and 67.4 percent, respectively (fable 26).
Efficiency differences between one and two lint cleaners and between
two aud three cleaners were highly significant.

These data were fitted to the curvilinear regression eqguation
relating cleaning efficiency to total stages of lint cleaning: Log
Y=1.59240.508 log X, where

Y =cumaulstive cleaning efficiency, and
X =number of lint-cleaning stages.

The correlation coefficient (r) for the equation was found to be
0.898, indicating a very high correlation between the number of stages
of lint cleaning and the gquantity of foreign matter removed from the
cotton (fig. 4}.

When three lint cleaners were operated in sucecession, the cleaning
efficiency for the individual lint cleaners declined with each subsequent
stage (table 27). Unit efficiencies for lint cleaners one, two, and three
averaged 38.8, 27.8, and 23.8 percent, respectively. Although the
average unit-efficiency difference between the first and second lnt
cleaner was nob significant statistically, the further decrease for the
third cleaner was significant. The average unit cleaning efficiency
for all treatments was 30.1 percent.

157-983 0—72——3
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TaBLE 3.—Nonlini content in ginned lini semples and lint-cleaner
efficiency afler experimental saw-cylinder hint cleaning

[Thic table is 8 summary of tables 25, 26, and 27 in the Appendix. Each figure
is an average for six replications]

Quality measure and seed- Lint cleaners used
cotton cleaning level
None 1 2

Nonlint content: ! Percent  Percent  Percent Percent
6. 77 4. 12 2. 67 2.12
5. 62 3. 40 2. 61 1. 86

2 64

Unit cleaning ecfficiency by lint-cleaner
nosition:

t Shirley Analyzer.

* Differences atéributed to number of lint-cleaning stages are significant at the
i-percent level.

¢ Differentes attributed to number of lint-cleaning stages are significant a6 the
H-percent fevel.

Fiber Maturity and Fineness

Maturity tests on semples teken from ginned lint indicated that
late-season harvestings resulted in lower Causticaire and Micronaire
resdings. For replications 1, 2, 3, 4, 5, and 6, the Causticaire maturisy
index averaged 81, 79.4, 77.9, 76.8, 68.9, and 73.9 percent; the
corresponding Causticaire fineness averaged 5.2, 5.0, 4.5, 4.4, 3.2,
and 3.8 micrograms per inch (iable 28); and the corresponding
Micronaire readings were 5.0, 4.8, 4.4, 4.1, 3.1, and 3.6.

Fiber-Length Distribution
Both the Digital Fibrograph and Suter-Webb Array methods showed
that nope of the length parameters measured were significently
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affected by the seed-cotton cleaning treatments. However, all param-
eters indicated a highly significant decrease in fiber length when the
amount of lint cleaning was increased.

Span length 2.6 percent.—The none, one, two, and three stages of
saw-cylinder lint cleaning gave average 2.5-percent span lengths of
1.118, 1.114, 1.102, ané 1.100 inches, respectively (tables 4 and 29).
Decrease in 2.5-percent span length with the use of 1 lint cleaner
was not significant statistically, but the further decrease for two
cleaners was significant, and the decrease with use of three cleaners
was highly significant.
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Ficurs 4—Cumulative cleaning efficiency of number of stages of saw-cylinder
lint cleaning in reducing the nonlint content of seed cotton.
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Tasue 4—Span lengths and uniformity ratio of lengths for lini
samples after experimental saw-cylinder lint cleanings

[This table is & summary of tables 29, 30, and 31 in the Appendix. Each
figure is an average for six replications]

Quality measure and seed- Lint cleaners used
cotton cleaning level

None i 2

2.5 percent span lengih ! {inches):

Averapc?

50 percent span length ! {inch):

Average?

Uniformity ratio of length
(percent):

! Measured by Digital Fibrograph.
2 Differences attributed to number of lint-cleaning stages are signifieant
at the I-percent level

Span length 60 percent.—Average 50-percent span lengths cbtained
were 0.508, 0.498, 0.484, and 0.486 inch for the no-lint-cleaning,
one-cleaner, two-cleaners, and three-lint-cleaners treatments, respec-
tively (table 30). Length differences between no lint cleaning and
one ¢leaner were significant, differences between one and two cleaners
highly significant, and differences between two and three lint cleaners
were notb significant.

Uniformity ratio.—Uniformity ratio of length averaged 45.2, 44.7,
44.0, and 44.2 percent for the no-lint-cleaning, one-clesner, two-
cleaners, and three-lint-cleaners treatments, respectively (table 31).
Uniformity ratio differences between the no-lint-cleaning and one-
cleancr treatments were not significant, but the further decrease for
two cleaners was highly significant. Differences between two- and
three-cleaners tresiments were not significant.
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Upper quartile length.—Upper quartile length of fibers sfter no
lint cleaning, one cleaner, two cleaners, and three lint cleaners averaged
1.236, 1.226, 1.215, and 1.212 inches, respectively (tables 5 and 32).
Decrease in these lengths for one lint cleaner was not significant, but
the further decrease for two cleaners was highly significant. Length
differences between treatments with two and three cleaners were not
significant.

Mean length.—The no-lint-cleaning, one-cleaner, two-cleaners, and
three-lint-cleaners treatmenis gave average mesan lengths of 1.019,
0.996, 0.986, and 0.979 inches, respectively (table 33). Mean length
decrease for one link cleaner was highly significant, the further de-
crease for two cleaners was not significant, and three lint cleaners
gave still further highly significant decreases.

Coefficient of variaiion in length.—Coeflicient of variation date

TasLE 5.—Upper quariile length, mean length, and coefficient of
voriation in length for lint samples after experimental saw-
cylinder lint cleanings

[This table is 2 summary of tables 32, 33, and 34 in the Appendix. Each
figure is an average for six replications]

Quality measure nnd seed- Lint cleaners used
cotton clerning level
None 1 2 3
Upper quartile length (inches):
A e aeen 1. 243 1.227 1213 1. 213
B e 1.23c 1.226 1. 217 1. 210
Average ! . . ____..__ 1.236 1.226 1. 215 . 212
Mesan length (inches):
A e .- L1025 0.998 0.990 (. 982
B e 1. 013 . 994 . 982 . 976
Average ' ..o an- 1. 019 . 996 . 986 . 978
Coefficient of variation in length
{percent):
A cammme 28. 5 311 3.8 31. 6
D - U 28, 4 310 321 31.7
Average ' oo _wao- 26. 5 31. ¢ 31. 4 3.6

! Differences attributed to number of lint-cleaning stages are significant
at the l-percent level.
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indicated some increase in the variability of the length of the fibers
wibh Incresse in the amount of liné cleaning. Coefficients for no ling
cleaning, one cleaner, two clesners, and three lint cleaners averaged
29.5, 31.0, 31.4, and 31.6 percent, respectively (table 84).

Increase in coefficient of variation in length with one lint cleaner
was highly significant. However, the further incresses for two and
three lint cleaners were not significant.

Percentage of fibers longer than I inch.—Incressing the amount of
lint cleaning reduced the percentage of fibers longer than 1 inch, from
63.0 to 56.6 percent (fig. 8, tables 6 and 35). The decresse in perceuntage
of long fibers for one lint cleaner was highly significant. Although the
further decrease for two lint cleaners was not significant, the grester
decrease in long-fiber content for three lint cleaners was significant.

Percentage of fibers ¥ to I inch.—Percensage of fibers % to 1 inch
increased with lint cleaning (table 88}. The increase in percentapge
with one lint cleaner was highly significant. The further increase with
two cleaners was not significant, but the greater increase with three
lint cleaners was signifieant.

70
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Figure 5. —Fiberlength distribution of ginned lint as aflected by amount of
lint cleaning.
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TABLE 6.—Perceniage of fibers longer than 1 inch, % to I inch, and
shorier than one-half inch in lint samples after ezperimental saw-
cylinder lint cleanings

|'This table is a summary of tables 35, 36, and 37 in the Appendix. Each figure is
an average for six replications]

Quality measure and seed- Lint cleaners used
cotton cleaning level
None 1 2 3
Fibers longer than 1 inch: Percent  Percent  Percent Pereemt
A = 63. 4 59. 5 58. 2 £56.8
B e imemt—aa - 62. 3 58. 7 a7 1 86. &
AVerfEe o mmmae—a- 63. 0 59. 1 57. 6 56. 6
Fibers ¥ to 1 inch long:
A e mmaam 27. 6 30. 2 3L 6 32. 38
B 28.2 311 31. 8 32. 4

Average * o oo o amamaaooao- 27. 9 30.6 317 3Z. 4

Fibers sborter than ¥ inch:

]
1
]
r
1]
1
L
1
1
]
1
]
1
1
1
1
1
1
1
)
1
1
1
1
]
1
1
]
1
1
1
1
1
1
r
oo oo
-] W
[o =]

AVETARE b . oo mmmmaa- 8.6 9 8 10. 0 10. 4

1 Differences attributed to number of lint-cleaning stages are signifieant at the
l-percent level.

Percentage of fibers shorter tham one-half inckh.—The shert-fiber con-
tent after no lint cleaning, one cleaner, two clesners, and three lint
clesners averaged 8.6, 9.8, 10.0, and 10.4 percent, respectively (table
87). Increase in short-fiber content for one cleaner was highly signifi-
cant, but the further increases for two and three lint cleaners were not
statistically significant.

Spinning Performance

The greater amount of seed-cotton cleaning for level B produced
Jower 22s yarn appearance indexes and sverage sppearance indexes
than those obbained with seed-cotton clesning level A, and this was
highly significant statistically. However, other spinning parameters
measured were not significantly affected by seed-cotton cleaning
treatment.

All spinning date showed that changing the number of lint-clerning
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steges produced a highly significant effect on spinning performance.
Spinning and breaksege was observed on 50s carded yarn and classed
as LOW for all trestments (table 41).

Manufacturing waste.—The percentage of waste extracted by the
picking and carding processes averaged 7.4 percent for seed-cetton
cleaning level A and 6.9 percent for cleaning level B (tables 7 and 38}.
This was & slight but not significantly greater amouné of waste ex-
tracted from the more trashy cotton. Picker and card waste for the
ne-lint-cleaner, one-cleaner, two-cleaners, and three-lint-eleanersstages
avereged 9.8, 7.2, 6.0, and 5.8 percen$, respectively. The picking and
carding processes again had removed a greater amount of waste from
the cotton with the higher foreign-matter content.

Decrease in manufacturing waste for one lint cleaner was highly
significant, and two lint cleaners gave further significant decresse.
Manufacturing waste difference between the use of two anl three lint
cleaners was not significant.

Neps in card web.—Increasing the number of lint cleaners gave &
consistent and accumulated increase inn the number of neps in the card
web (fig. 6 and table 39].
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Figore 6.—Neps per 109 square inches of card web, as affected by number of
lint-cleaning stages.
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TaBLE 7.—Manufacturing waste, neps w card web, cnd strength
of carded colton yarns after experimental sew-eylinder lini
cleanings

{This table is a summary of tables 38, 39, 40, 41, and 42 in the Appendix,
Each figure is ar average for six replications]

Quality measure and seed- Lint cleaners used
cotton cleaning level
None 1 2 3
Manufacturing waste ! (percent):
. 16,1 7.8 1 8 0
= S 9.4 6.8 2.8 5.6
Average - 9.8 T2 8.0 5.8
Neps per 100 square inches of card
web {number):
A e 12,7 23.2 7.8 30. G
B e 17.2 21. 8 207 30. 3
Aversge * ______ . _________ 150 28 2 28. 8 30. 2
Skein strength of 223 yasn (pounds):
A . 109. 0 105. 7 1G4, 8 105, 2
B e We o 107.2 1660 105 2
Average ?_____ __ . ___ . __.__. 109.0  1068.4 105 4 105, 2
Skein strength of 50s yarn (pounds):
- 39, 3 37.8 36. 7 36. 7
B i 38. 7 a0 37.8 872
Average® . ______________._. 381 38. 4 37.0 37. 0
Average bresk factor of yarn:?
A 2,187 2,108 2,070 2,074
)= S 2,178 2,134 2,088 2 088
Average? _______.___.______ 2,182 2,131 2,085 2, 080

! Pisker and card waste,

7 Differences atiributed to number of lint-cleaning stages are significant
af the I-percent level,

3 Break factor is obfained by muitiplying the yarn skein strengih by the
yarn number and everaging these values for the two standard yarn num-
bers {225 and 50s) spun.

457082 O-—T2——1
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Nep count for the no-lint-cleaning, one-cleaner, two-cleaners, and
three-linf-cleaners tremtments aversged 15.0, 22.2, 28.8, and 30.2,
respectively.

The number of neps counted after one lint cleaner was not signifi-
cantly higher than thet for no lint cleaner, but the total increase after
two lint cleaners was highly significant. Nep count differences between
one and three lint cleaners were also significant.

Yarn strength.—Yarns produced in the spinning tests showed a
slight but consistent decrense in skein strength with increese in num-
ber of lint cleaners used at the gin.

Carded 22s skein strength averaged 109.0, 106.4, 105.4, and 105.2
pounds for the no-lint-cleaning, one-clesner, two-clenners, and three-
lint-cleaners treatments, respectively (table 40}, The decresase in skein
strength after one lint cleaner was significant, and the larger decrease
after two. cleaners was highly significant. No further significant de-
crease was obtained when the third lint cleaner was added.

Skein strength for carded 50s yarn averaged 39.1, 38.4, 37.0, and
37.0 pounds for no lint cleaning, and one, two, and three stages of lint
cleaning, respectively (table 41). Decrease in skein strength after one
lint cleaner was not significent statistically, but the further decrease
after two lint cleaners was highly significant. No significant differences
were measured between the skein strengths after two and after three
lint cleaners.

Yarn average bresk factor, obtasined by multiplying the yarn
strength by the yarn number and averaging these values for the two
standard yarn numbers spun, decreased with each stage of lint clean-
ing added. Breok factor for no-lint-cleaning, one-cleaner, two-cleaners,
and three-lint-cleaners treatments averaged 2,182; 2,181; 2,085; and
2,080, respectively (fig. 7 and table 42).

The decrease in average bresk factor after one lint clesner was sig-
nificant, and the decrease after two lint cleaners was highly significant.
Break factor after three lint clesners was signifieantly lower than that
after one cleaner but not significantly lower than that after two lint
cleaners.

Yarn appearance.— Y srn appearance was affected adversely by ling-
cleaner trestment. Lint clesning gave a small but consistent decline
In yarn appesrance with each stage of clegning added.

Carded 22s yarn appearance index averaged 81.6, 88.3, 87.5, and
82.5 for the no-lint-cleaning, one-clesner, two-cleaners, and three-
lint-cleaners treatments (tebles 8 and 43). Decreases in appearance
index after one and two lint cleaners wers not significant statistically,
but the decresse after three cleaners was highly significant. The
overall grade reduction after three stages of lint cleaning was about
one-half grade, decressing from C to D+4-.
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Ficure T.—Effect of lint-cleaning stages oa the average break factor and average
appearance index for the two standard yarn numbers (22s and 30s) spun.

The decline in appearsnce index with lint cleaning was slighfly
grester for the finer carded 50s yarn than for the 22s yarn. Appearance
index of the 50s yarn averaged 84.2, 82.5, 76.7, and 73.4 after no lint
cleaner, one cleaner, two cleaners, and three lint cleaners, respectively
{table 45). The average decline in the index after two lins cleaners was
highly significant, as was the decline between one and three cleaners.
Total grade reduction with lint cleaning was slightly more than one-
haif grade, as the grade decreased from D+ to D.

Average appearance indexes for the two standard yarn numbers
(22s and 50s) spun were 88.0, 85.4, 82.0, and 78.0 for no lint cleaning,
one cleaner, two cleaners, and three lint cleaners (¢able 47). The decline
in appearance index with two stages of lint cleaning was highly sig-
nificant statistically, anl the further decline with three cleaners was
also significant. Total average appesrance grade after lint cleaning
was reduced one-half grade, from C to D+.

Waste Composition
Waste Weight
A slightly but not significantly greater amount of waste material
was removed by the lint cleaners from cotion that had received the
lesser amount of seed-cotbon cleaning. Waste material extracted per
bale by one, two, and three stages of lint cleaning averaged 21, 31, and
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TasLe 8.—Appearance indez and grade of carded cotton yarns
after experimental saw-cylinder lint cleanings

iThis table is s summmary of tables 43, 44, 45,

Each figure is an average for six replications]

46, 47, and 48 in the Appendix.

Quality measure and seed-
cotton cleaning level

Lint clesners used

None i 2 3
Yarn appesranee index:
225 yarn:
- 53. 88. 3 90.0 86. 7
B eeeeam 20 88.3 85. 0 78.3
Average :__ . . __________ 81, 88. 3 87.5 82.5
30s yarn:
NV 85, 817 76. 7 76. 7
B 83, 83.3 76. 7 76. 0
Average ' __ . ___ . ___.___.___ 84. 82. 5 76. 7 73, 4
Average for both yvarns:
O 84, 850 83.3 81.7
B 86, 85. 8 80. 8 4. 2
Average 'L _____._.________. 88, 85. 4 32,0 78. ¢
Yarn grade:
228 yara:
A el C C C C
B . C C C D4
Average. ... . _._____.____ C C C D4
0s yarn:
. C D4 D4+ D4+
B D D+ D+
Average . __ . _______._.___ D+ D+ D4
Average for both yarns:
A C C D+ D4
B .. C C D+ D
Average _______ .. _____... C C D+ D+

1 Differences attributed to number of lint-cleaning stages arc signif-

icant at the i-percent lavel.
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37 pounds for seed-cotton cleaning level A and 19, 28, and 33 pounds
for cleaning level B (tables 9 and 49}.

Differences in waste per bale between the use of one and two lint
cleaners were highly significant, while differences between two and
three lint cleaners were not significant. These data were fitted to the
curvilinear regression equation relating amount of waste extracted to
total stages of lint cleaning: Log Y=1.3054-0.521 log X, where

Y =amount of waste material extracted, and

X =number of lint-cleaning stages.
The correlation coefficient (r) for the equation was found to be 0.996
(fig. 8).

36—V ] r ] T 75
Non-lint content /6
34+ LogY=1872-0.096 lggX {74
7 r=0999
@ 321 173 o
S 5
> w
g 30} le &
&£ 30 72 &
2 =
K 281 17t 3
< =
= 2
m 261 170 O
L =
(24T 169 5
g e
3 S
22t \ 168 <
L Waste extracted
JLog Y=1305+0521 log X ™y
0 r=0996 67
OLV‘ I 1 f L TO
0 I 2 3

LINT-CLEANING STAGES

Fioure 8—~—Total waste extracted by saw-cylinder lint cleaners used in the ex-
periments, and the nonlint cantent of this material.
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Tasre 3. —Nonlint content of waste material and weight extracted
per bale during ezperimental saw-cylinder lint cleanings

[This taiie is & summary of tables 49 and 50 in the Appendis, Each figure
is an average for six replications]

Lint cleaners used

2 3

Quality measure and seed-cotton cleaning level

Nonlint content ! {percent):
71. 52

87.73

Average 2 . 69, 62

Weight extracted per bale (pounds):
31.3
28. 2

29, 8

! Shirley Analyzer.
* Differences attributed to number of lint~cleaner stages are significant
at the I~percent level.

Nonlint Content

The percentage of nonlint material in the waste was determined
with the Shirley Analyzer. It was less for the cottou that had received
the higher degree of seed-cotton cleaning (table 50). This was highly
significant and indicates that lint cleaners remove a greater percentage
of lint from the cleaner cottons.

Nonlint content of the lint-cleaner waste for one, two, and three
stages of lint cleaning averaged 76.1, 71.52, snd 68.46 percent for
seed-cotton cleaning level A and 72.94, 67.73, and 65.78 percent for
cleaning level B. Decreases between one and bwo Hni cleaners were
highly significant, and three lint cleaners gave further significant
decrease.

These data were fitted to the curvilinear regression equation relating
nenlint content to total stages of lint cleaning: Log Y=1.872—0.096
log X, where

Y =nonlint content, end

X==number of lint-clearing stages.
The correlation coefficient (r) for the equation was 0.999, which was
significant statistically. Again this decrease in nonlint content of the
waste with added lini cleaners is attributed to the fact that cleaners
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take out a grenier percentage of lint material as the nonlint conient
of the cotton decresses.

Fiber-Length Distribuiion )

Upper quartile length.—The upper quartile length of waste material
extracted by the onelint-cleaner, two-lint-cleaners, and three-lint-
cleaners treatments averaged 1.224, 1.208, and 1.202 inches, respec-
tively (tables 10 and 51). Decrease in this length for two lint cleaners
was significant, but the further decrease for three cleaners was not
significant.

Mean length.—The one-cleaner, two-cleaners, and three-lint-cleaners
treatments gave average mean lengths of 0.986, 0.950, and 0.948 inch
(table 52). Mean length decrease between one and two lint cleaners
was significant, and three lint cleaners gave further significant decrease.

TaBLE 10.—Upper quartile length, mean length, and coefficient of
varigtion in length of lLini-cleaner waste material exiracted
during experimental saw-cylinder lint cleanings

[This table iz 2 summary of tables 51, 52, and 33 in the Appendix. Bach
figure is an average {or six replications]

Quality measure and seed- Lint cleaners used
cotton cleaning level
1 2 3
Upper quartile length (inches):
A e m e mm e ———— 1.212 1. 194 1. 195
B o e 1236 1,217 1. 210
Average ! e 1224 1208 1. 202
Mean length {inches):
A e . 969 . 934 . 939
B o e 1. 002 . 967 . 956
Average? ... . 986 . 830 . 948
Coefficient of variation in length (percent}:
S 32,8 35. 4 4.7
B e e 3.7 33.7 34. 4
Average?® _ .- 32.2 34. 6 34.6

! Differences attributed to number of lint-cleaning stages are significant
at the 3-percent level.

2 Differences attributed to number of lint-cleaning stages are significant
at the l-percent level.
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Coefficient of variation in length —Coefficient of variation date indi-
cated some incresse in the variability of the length of the fibers with
increase in the amount of lint cleaning. Coefficients for one cleaner,
two cleaners, and three lint cleaners averaged 32.2, 34.6, and 34.6
percent, respectively (teble 53}. Increase in coefficient of variation for
fiber length between one and two lint cleaners was highly significans.

Percentage of fibers longer than I tnch,—Increesing the amount of
lint cleaning reduced the percentege of fibers longer than 1 inch from
56.3 to 52.1 percent {(fig. 9, and tables 11 and 54). The percentage
of long fibers was significantly higher for one lint cleaner than for
two or three lint cleaners. Differences hetween two and three cleaners
were not significant.

Percentage of fibers % to 1 inch.—Percentage of fibers of % to 1
inch did not differ significantly by the number of lint cleaners used
{table 55). Percentages averaged 32.7 percent after one cleaner and
34.5 percent after two and three lint cleaners.

Percentage of fibers shorier than % inch.—The short-fiber content
in lint-cleaner waste averaged 10.4, 12.8, and 12.8 percent after one,
two, and three lint cleaners, respectively (table 58). Increase in
short-fiber content after two and three lint clesners was highly
significant.

®
o]

231 tint cleaner
E= 2 lint cieaners
m: lint cleaners

£ o
o O

FIBER CONTENT {PERCENT)
W
Q

TR

> LINCH  I/2 TO I INCH < /2 INCH
FIBER-LENGTH GROUP

Figors §.—Fiber-length distribution of waste material as sffected by amount
of lint cleaning.
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TABLE 11.—Percentage of fibers longer than 1 inch, 3 to 1 inch,
and shorier than one-half inch n lini-cleaner waste material
extracted during experimental saw-cylinder lint cleanings

{This table is & summary of tables 54, 55, and 56 in the Appendix. Each
figure is an average for six replicati -ns)

Lint cleaners used

Quslity measure and seed-cotion cleaning level

1 2 3
Fibers longer than 1 inch: Percent  Percent Pereent
Ao e 54,9 30, 7 51. 3
D - SIS 57. 7 53.5 53.3
Average o ..l as 56. 3 52. 1 52,3
Fibers % to 1 inch in length:
A o imcmmcmc—ee— e 33.6 351 35. ¢
B e ————— 31.8 33. 9 33.6
AVEIBRe e e 3.7 34 5 34. 5
Fibers shorter than one~half inch:
A e cmmmccm—— 1.0 13. 7 12. 9
- VS 9.8 12.0 12. 6
Avarage d oo 10. 4 i2. 8 12. 8

1 Differences sttributed to number of lint-cleaning stages are significant
at she b-percent level.

2 Differences attributed to number of lint-cleaning stages are significant
at the 1-percent level.

Analysis of Variance

The study was ansalyzed statistically as a factorial experiment
invelving six replications of two seed-cotton cleaning levels and four
amounts of lint cleaning. The analysis of variance was caloulated
with the degrees of freedom distributed as shown in table 57.

These data, with the resulting levels of significance, sre shown in
tables 58, 60, 62, 64, and 66. Interaction between seed-cotton cleaning
and lint clesning was found to be significant for only lint staple length
and yarn average appearance index. Significance differences at the
i-percent and 5-percent levels for individuel smounts of lint cleaning
were determined by Tukey’s w-procedure (I4) and are shown in
tables 59, 61, 63, 65, and 67.

$57-983 012

5
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CONCLUSIONS

Results of this study showed that lint clesning produces higher
grade, shorter fiber length, and lower bale weight. It also affects
spinning perfoermance, particularly at low moisture levels. Increasing
the amount of lint cleaning st the cotton gin results at the mill in &
greater number of neps in the card web, decreased yarn strength, and
lower yarn appearance, particularly smong the finer yarns. These
factors are related to higher spinning costs.

The grower is interested in producing the type of cotton thet will
yield maximum bale value. This varies somewhat with current prices
and mill requirements. Based on prices prevailing during the 1967 to
1970 seasons, when premiums for grade were small, maximum bele
value depended on the ginner’s ability to preselect the correct amount
of lint cleaning. Using too many stages of cleaning could reduce the
bale velue, because the loss from staple length decrease and weight
loss would offset any gain from grade improvement.

Date indicate that as a general rule, for cotton grown and machine-
harvested in the Midsouth, the grower can obtain maximum bale
value most often by using one lint cleaner on early-season clean
cottons and btwo stages of lint cleaning on late-season more trashy or
light-spotted cottons. It is recommended that no lint cleaning be
used on cottons graded as high as Middling White. Use of three lint
cleaners should be reserved for those cottons that the ginner suspects
will be classed with no lint cleaning as Below Grade or Spotted.

Whether it would be a profitable investment for o ginner to install
and operate a third lint clesner is doubtful. It appears that coats
of the third clesner, which are passed on to the grower as higher
ginning rates, will in numerous cases cancel benefits even on the
trashy cotton. The third cleaner would prove more profitable during
periods when higher premiums are allowed for low foreign-matter
content and high grades.

Fubure lint-cleaner research includes drafting recommendeticns
setting the price differential that would be required between grades
and staple lengths at ench stage of cleaning to produce maximum
returns, Application of these recommendations would depend on the
ability of the ginner to evaluate the type of cotton he is processing.
Developing instruments to aid the ginner in ascertaining such measure-
ments is ancther phase of this work.

A considerable amount of waste material is removed by lint clean-
ing. If this material were collected at the gin with minimum invest-
ment and sold fo the bedding, asutomotive, and furniture industries,
1t could provide increased income for the cotton gin owners. If the
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waste must be cleaned to meke it marketable, the ginner must be
careful thet the weight loss in cleaning does not cancel out the gains
from the premium.
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APPENDIX

U.B. Dept. Agr.

TaBLE 12.—Moisture conlent of wagon samples of seed cotton processed
before experimental lint cleanings

Moisture content of samples processed
before cleaning *

Seed-cotton cleaning level and

number of lint cleaners Replication
1 2 3 4 3 6

A Pereeitt Percent Perceal Pereen! Pergent Pereenad
NN - o e cmaaas 1.3 1228 &4 10.9 81 8.8
ONe. e e memaa iLg g4 9.9 1.0 89 8.6
W0 e e e e memc——mm—- 131 1223 W6 96 81 9.0
Three oo e 143 76 07 10.3 87 8.3

B:
NONe . e e 0 i1.3 &9 1221 7.0 7.9
O e e e eeme e 1.g 65 127 13.5 88 88
WO e cmcr e 130 1L7 90 108 6.3 9.3
e U 146 11.a 9.1 1.7 82 8.0
AVEIBEE. - oo mmeamam 1205 10.8 0.7 1.1 84 8.6

! Bach figure is an pverage for five samples subjected to aven maisture-deter-

mination tests.
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TaBLE 13.—Moisture content of feeder apron samples of seed cotfon

processed before experimental lint cleanings

Moisture content of samples processed

before cleaning !

Seed-cotton cleaning level and

number of lint cleaners Replication
1 2 3 4 b it

Al Percent Percent Pervent Percent Perceni Prreent
NODe_ oo o mmmameaaa- R 9.7 11.3 9.0 7.6 949 81
One. e emmmemam 1000 87 &2 71 9.4 8.8
WO o e e - 24 87 779 7.6 83 7.6
Three. e e ieiceeecea - 130 0.3 87 7.1 82 7.6

B:
Nene. oo e 86 87 92 104 7.3 8 8
One. e cicman 0.2 7.8 1.7 9.7 1.4 8 2
1 S 9.4 86 7.7 7.8 9.4 8.1
Three o o e mame 1.1 9.2 86 93 84 7.9
AVEI8Z0 . o oo 1009 9.2 88 84 85 81

! Each figure is an average for five samples subjected to oven moisture-deter

mination fests.

TapLe 14—Foreign-matler content of wagon samples of seed cotlon

processed before experimenial lint cleanings

Foreign matter in samples processed

before eleaning !

Seed-cotton cleaning level and
number of lint cleaners Replication

1 2 3 4 5 6

A Percent Percend Percent Fercen! Fercent Percent
NONe e oo e e 7.1 8% 32 445 52 113
O e e e aam 81 6.7 5.6 4. 3 3.6 1g. 0
WO . e mccmee e 9.8 7.8 33 41 40 9.9
Three.. - e e eaam 7.9 7.9 2.8 40 37 113

B:

NN e e e = .6 81 3.3 387 46 1ILH
[0 ] U 7.3 7.1 3.5 3.8 7.4 i1
WO e o e 9.4 6.0 30 42 67 125
1) T VUV UP R 7.5 57 38 57 bl 1. 4

AVerRge o o miemeoan 80 7.2 338 43 a0 11

! Each figure is an average for five samples subjeeted to fractionation tests.
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TABLE 15.—Foreign-matter conieni of feeder apron samples of seed
colton processed before experimental lint cleaning

Foreign matter in samples processed before

cleaning !
Seed-cotion cleaning level
and number of lint cleaners Replication Aver-
age
1 2 3 4 5]
Al Percent Percent Percenii Percent Percent Percend Pereent
N ODRE e cimmemmeeaee 35 1.8 1.3 12 1.8 235 2.0
L0 1T 38 1.6 L1 1.0 18 235 2.0
A T 42 21 1.1 .0 21 2. 6 2.2
ThIeR e e e e e emmceeecem e e 56 20 1.0 1.1 L& 22 2.2
B:
OB o e i em e mmmema 21 28 12 1.3 L& 248 1.8
Oe e 23 22 1.2 1.2 1.9 =22 1. 8
A U 30 21 .8 .9 24 22 L9
Three_ o aaiaaao - 2.4 22 .8 1.3 186 2.4 1. 8

! Each figure is an average for five samples subjected to fractionation tests

TasLe 18.—Moisture conlent during ginning of cotlonseed samples
tesied bejore ezperimental lint cleanings

Moisture content of samples tested
before cleaning !

Seed-cotton cleaning level and

number of lint cleaners Replication
1 2 3 4 3 6

Al Pereent Fereent Pereent Pereent Pereeni Percent
N ONe e o e e e memeeen 1.9 11.6 99 0.1 10.0 9.0
One. e 13.3 1220 8.8 89 111t 9.1
A0 e e c e ecmmem e 13.0 1.6 95 87 0.8 8.6
4] T S 124 10.0F 9.5 9.4 88 8.8

B:
NODE o & o demm oo mmmmaemn 1.6 12,3 9.3 11.6 B. 6 8.8
O i am—— e 10.8 10.2 I11.6 11.0 8.9 8.8
7 D e eam— 1.3 10.5 8.2 0.7 1.4 BE. 6
ThIBE. - o cecmeameecme 1.8 1.7 8% 10.2 9.7 87
AVOIBEE o e nc e ee o 12.8 12 935 6.8 87 3. 8

! Each fgure is an average for three samples subjected to aven moisture-
determination {ests.
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TaBLE 17.—Moisture content after ginning and before lint cleaning for
sample lint processed before experimental lint eleaning

Moisture content of samples processed
before cleaning 12

Seed-cotton cleaning levsl -
and number of lint eleaners Replication Aver-
age
3 4

Percent Fercenl Fercent Fercen!  Pereepd Pereénd Fereent
6 2 4.7

oo

gn i

g oo ga

6.0

o

1 Each figure is an average far five samples taken between gin stand and ling
cleaner and subjected to oven moisture-determination tests. Differences in mois-
ture content befween szeed-cofton cleaning levels and among number of lint
cleaners are nof significant.

* Ambient conditions during replications i, 2, 3, 4, 5, and 6 were 82° ¥, at 59
pereent relative humidity; 66° F. at 55 percent relative humidity; 72° F. at 69 per-
cent relative humidity; 71° F, at 41 percent relative humidity; 59° F. at 45 parcent
relative humidity; and 62° F. at 59 percent relative humidity, respectively.
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TaBLE 18.—Classer's grade index for ginned lint samples after experi-
mental sqw-cylinder Lint cleaning

Grade index ! of samples after cleaning ?

Seed-cotton cleaning levsl

and number of lint cleaners Replication Aver-
age
1 2 3 4 5 B

A Pereent Pevcent Pereent  Percent  Percenl Pereent Pereent
Nope. e 87.0 82.0 S0.0 940 90.0 790 8LO
L8] 47 Y 60.0 914 938 958 924 850 9.4
B T 93.8 94.0 97.0 1000 94.0 92 4 &, 7
Three oo oL _ 50.0 94.6 98.8 1000 97.6 940 95, 8

B:
Nope__ oo __._ 50.8 850 932 01.4 91.8 B0. 8 88. 8
One. o e ean 93.2 94.0 940 946 940 87O 92.8
WO e memm e 94.0 940 98.8 984 940 G222 95 4
Three_._.____ [ 94,6 94.0 97. 8 98.8 97.6 94.0 g86. 1

t Grade designation and corresponding grade index:

M =100
SLM4= 97
SLM = 64
LM4= 80
LM = 8
83GO+= 81 Lt is=—=80
SGO =178

* Each figure is an average for five samples subjected to cobfon-classing tests.
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TasLE 19.—CClasser’s grade designation for ginned lint samples after
experimental saw-cylinder lint cleanings

Seed-cotion Grade designation for samples after cleaning?
cleaning level
and number of Replication
lint cleaners " Average
4 6

L' LM+ SLM LM+ SGO4+ LM
LM+ S8LM SLM4 SLM LM LM+
BLM  SLM+ M SLM  SLM  SLM
SLM M M SLM+4 SLM  SLM+

Ll SLM LM+ LML SGO+ LM+
S5LM SLM  SLM SLAM LM SLM
SLM M M SLM SLM  BLM
SLM  SLM4+ M 8LM4 SLM  SLM4

! Each figure is an average for five samples subjected to cotton-classing tests,
as taken from grade indexes of table 18.

TasLe 20 —Staple length of lint samples after cxperimental int cleaning

Staple length of samples after cleaning*

Beed-cotton cleaning level and
number of lint cleaners Replication Aver-
3 age

Y in., Mz in. . Main. Mzin.

348 34 " 35.0 34 83
34. 8 35 . 34. 4 34. 60
34,0 35 34. 34.8 34.37
34. 4 34 X 34 34.2 34 40

35. 35, X 35, 33, 0 35.03
34 3a. . 34 34. 8 34. 80
34 35 . 35 24.2 34. 57
34, 34. 8 X 34. 344 34.37

' Rach figure is an average for five samples subjected to cobton-classing tests.
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TapLy 21.—Weight per bale for ginned lint after experimental saw-
eylinder lint cleanings

Waight per bale after cleaning?

Seed-cotton cleaning level and

number of lint cleaners Replication Aver-
age
1 2 3 4 b
Al Pounds Founds Pourd:s Pounds Pounds Pounds Pound:
NONe e mcmame e 368 542 522 521 331 540 537
OB e e 526 521 510 307 314 518 al6
PO e oo 521 504 S03 aG2 301 305 06
T RT€E e e mm e 500 500 300 300 300 50D 500
B:
NOBE e —emme e mmm 346 536 522 524 335 535 533
One e 521 515 a7 al0 516 316 Sl4
PO e oo mmmmememm e 313 303 903 306 498 506 505
T hIe8 - cmeemmm e e e 500 500 300 500 500 AGC 200

! Weight per bale includes the weight of the bagging and ties.

TasLE 22.—IJ.S. Department of Agriculiure Commoduy Credit Corpora-
fion’s loan rafes for warehouse-stored cotton. 1967 and 1870

1967 loan rate for staple 1970 loan rate for staple

Grade length—!* length—I?
34 33 36 34 35 35
White: Centa Cents Gents Cents Cents Cents
% SRR —— 93.20 24.05 24.65 23.85 2415 24, 60
SLM+E e 22 05 22,60 2315 2255 23.00 23. 35
BLM_ e 9;,25 21,80 2245 21.80 2230 22.75
O3, I NP 19.30 19, 8¢ 20.15 19,80 20 10 20. 35
LM ... e 18.75 19. 25 19. 55 19.13 19, 45 14. 70
SGO+ e 16. 90 17.10 17 20 6. 90 17. 05 17. 10
SCO e 16.25 16.40 16.50 16. 25 16. 35 16. 40
Light spotted:
BM e 2185 9235 9273 2235 2280 23. 15
Mo eaaaal 21,05 21.55 21.85 2150 2190 22, 25
BLM e 16,00 19.25 19.50 1825 19.50 18. 75
LM e 16. 8 16. 75 16. B0 i6. 80 16, 85 16, 80

1 Loan raies are prices paid per pound on gross bale weight, and staple lengths
are in thirty-seconds of one inch.

1 Bale price per pound for Middling White grade and I-inch staple length was
20.65 cents ip 1967 and 20.50 cents in 1970,
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TasLE 23.—Value per bale of ginned lint at 1967 prices afler experi-
mental lint cleanings

Beed~cotion Value per bale ! after cleaning
cleaning level
and number of Replication
lint cleaners Average
3 4 6

Dollars Dolinry Dollary Dollary Dollars Doltarsy Duodlors
90.79 103. 36 114, 10 105 14 92. 34 102 04
103.16 111. 69 111.79 112 57 07. 13 106, 31
107. 10 113.68 116.46 106.46 110, 60 109. 14
106,25 120.25 116.00 110.25 106 25 109. 87

103, 18 114,32 103.75 105.93 9L 49 104 46
112,79 11103 111. 69 113,00 99.33 110 a2
110. 16 120.97 117.39 109,06 107.33 112 3a
106.25 113.00 116.0Q0 110.25 106.25 109. 87

! Caleulated from TU.8. Department of Agricolture CCC loan rates
shown in fable 22.

TasLE 24.—Value per bale of ginned lint at 1970 prices after experi-

mentel lind cleanings

Seed-cotteon Value per bale ! after cleaning
cleaning level
and number of Replication
lint cleaners 3 Average
4 6

Duollara Dollars Dollars Dallars Doilara Dollars Dollaras
77 01,33 10492 116.18 106. 73 92. 07 103,

15 104,72 113.73 114.33 114 62 99.20 108
-16 109.87 115369 11872 109.22 112.62 11l.5
.50 109.00 120.73 118 112,75 108.80 1l

.75 104.25 116,41 105, 107. 54 6L 22 104
.18 114.84 113. 06 113 11507 180. 36 1122
.83 112017 12147 119,67 11105 110, 3! 114,
.00 109.00 115 00 11625 11273 109.00 112

! Calculated from U.8. Department of Agriculture CCC lozn rates shown i
table 22.
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TanLE 25.—Nonlint content in ginned samples after experimental lint
cleanings

Nonlint content ! of samples after cleaning

Seed-cotion cleaning level

and number of lint cleaners Replication Aver-
age
i 2 3 4 3 &

As Percent Percent Percent Percent Percent Percent  Percent
NODC e e e cmemme e mremm 804 810 4.6% 442 578 875 677
One. i G.64 3.68 2.84 246 4. 15 4.87 412
1 T 3.82 2.p4 184 191 262 3.19 267
Three_ ccceeeicmcaeeee - 3.12 1.8 1.30 577 1.8 283 212

B:

Bra s oL PR 5.50 6,72 4.2 4.96 5.42 6,95 3 62
One. o 3.58 2.5¢ 3,06 291 3.60 4,61 3.40
[ 1y T, 3.12 2.72 L44 216 3.22 2.8% 2461
Three e iimmeano- 2,87 1.527 1L.24 181 192 233 1. 86

' Each figure is an average for five samples subjected to Shirley Analyzer tests.

T ABLE 26 —Cumulative lini-cleaning efficiency for cotton passed through
various amounts of cleaning

Cleaning efficiency ! ? for cleaning

Seed-cotton cleaning level and

number of lint cleaners Replication Aver-
age
1 2 3 4 3 6
Al Percent Percent Percent Percent Pereent Percen! Percent
One e e mae—ama 25.7 546 388 44.3 282 432 39.1
s T 57.3 67.4 B0.3 56.8 547 63.9 60. 0
Three. o e cceccmamm e 3.1 77.3 720 60.0 67.3 677 68. 2
B:
One e e cmamaan 34.0 §2.2 27.1 41.3 319 33.°7 38. 5
B 5 D, 43.3 59.5 65.7 a6. 5 40.6 570 53. 8
Three e cecccamccmmae 57.8 77.4 T70.3 63.5 6+ 6 66.5 66. 7

! The cumulative cleaning efficieney of lint cleaners in tandem js the ratio of
nonlint materiat removed from the cotton io the nonlint econtent of the cotton
as it entered the first cleaner, expressed as a percentage.

2 Data are calculated from table 25, Each figure is an average from five samples.
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TaBre 27 —Unit lint-cleaner efficiency for cotton passed through various
amounts of cleaning

Cleaning efficiency ! 2 for cleaning
Beed-cotton cleaning level and
number of lint cleaners Replication Aver-

age
3 4

Pereent Percent Pereent Peresnt Percent Ferceaf Percent
23.7 54.6 388 443 9B 2 432 391
.5 28.3 352 2= 4 369 358 33
.3 80.3 293 7.3 27.% 1.3 20

.9 A .1 413 . 33.7 38
. 8 . .8 25.8 351 22
6 9 16.2 221 27

! The unit cleaning efficiency of a linf cleaner is the ratic of nonlint material
removed from the cotton to the nonlint content of the cotton as it entered the
lint cleaner, expressed as o percentage.

¢ Dats are czleulated from table 25, Each figure is an average from five samples.

TasrLe 28.—Fiber-maturity data for ginned lint processed for
experimental saw-cylinder lint cleanings

Lipt-cleaning replication Causticaire Micronaire
reading

Maturiby index  Fineness

Percent Microgramafin.
81.
79.
77.
76.
g3,
73

76. 4. 4

! For each replication, two levels of seed-cotton cieaning and four degrees of
lint-cleaning treatments were tested. Bach figure is an average for eight samples
subjected to Causticaire and Micronaire tests,
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TasLe 29.—Span length (2.6-percent) of ginned lint samples after expert-
mental saw-cylinder lint cleanings

Span length ! for samples after cleaning
Seed-cotion cleaning level and
number of lint cleaners Replication Aver-

age

i 2 3 4 a & &
A Inches  Inches  Imehez  Imther Imcher  Incher  Imches
None . o e e oo L0 113 1.12 1153 1L 1i2 1.14 1. 127
One_ . . 1.9¢ 1.10 1,12 113 1.13 1.13 1 117
WO e oo .68 110 t.12 1311 1.88 110 1. 100
Three_ oo _ .09 108 1.16 112 L O7 112 1 087

B:

None. .o o e .08 110 113 113 L0% 1.13 L 11C
One. o oL 1.0% 110 114 1,14 1.08 1.12 1 112
Two oo 1.0 109 109 114 1.10 1,11 1 103
Three_ o ool .08 1,69 1313 1.10 L 10 & 11 1 103

! Each figure is an average for four specimens subjected to Digital Fibrograph
measurernents.,

TABLE 30.—Span length (60-percent) of ginned lint samples after experi-
mental bini cleanings

Span length ! for samples after cleaping

Seed-cotion cleaning level and
number of lint cleaners Replication Aver-
age

1 2 3 4 il

A Inch  Tnch In¢k  Fnch Inck  Inch Inch
NoDe . i 0.52 0.51 0.53 0.52 0.49 0.50 0.512
One. e .80 .52 .52 .51 .48 .4% .500
TWO e .51 .50 .50 .40 .45 .46 .485
Thres o o oo eeemn B0 .49 .31 . 80 .45 .47 . 487

B:
None . .« e eecmm e e .81 .51 .52 .50 .48 .30 .503
OB e eeeae .B1 .30 .52 .51 .45 _48 495
T LBG 0 .49 .40 .49 (46 46 L 482
Three. o oo mceameeaa L A0 .48 .51 .47 .46 48 . 483

! Back figure is an sverage for four specimens subjected to Digital Fibrograph
measurements,
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TaBLe 3l-—Uniformity ratio of length for lint samples after experi-
mental lint eleanings

Uniformity ratio ! for samples 2 after eleaning

Seed-cofion cleaning level
and number of lint cieaners Replication Aver-
age

3 4

Percent Pereent Percent  Pereent Percent Fercent  Pereent
45 47 45 44 44 45,3
47 46 45 41 43 44,7
45 45 44 42 42 44.2
45 46 45 42 42 44 3

46 46 44 44 44 43,
45 46 45 42 43 44,
45 45 43 42 41 43
43 45 43 42 43 44

! Unifermity ratio of length is a ratio of 30-percent span length to 2.5-percent
span length, expressed s a percentage.

* Each figure is an average for four specimens subjected to Digital Fibrograph
measurements,

TaBLe 32.—Upper quartile length of lint samples afier experimental
saw-cylinder lint cleanings

Upper quartile length of samples ! after cleaning

Beed-cotion cleaning
level and number of lint Replication Aver-
cleaners age
3 4

Inther Inchea Friches Inchex Inchey Inches  Inches
1,243 1.230 1.247 1.240 1,260 1.°243
. 220 1,230 1.253 1.250 1,220 1.9227
L 207 1.230 1,230 J183 1,240 1. 213
L2083 1227 1. 227 193 1237 1,213

.203 1.257 1,283 1.217 1.237 1.230
L1903 1,247 1.263 1.210 1.233 1.226
L 193 1,220 1.230 1,237 1.233 1. 217
- 187 1,243 1.227 1,200 1.223 1.210

! Each figure is an average for six specimens tested on the Suter-Webb Sorter,
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TasLe 33.—Fiber length for Unt samples after experimental saw-
cylinder lint cleanings

Mean length of samples | after cleaning

Seed-cotion cleaning

level and number of Replication Aver-
lint cleaners

age
1 2 3 £ 3 6
Al Fuches  Imeher  Imches  Inches  Inshes  Tacher  Incher  Inehes
Nome__________.___ L0l7 1.027 L8530 1017 102 LDL7 1025
One. oo L987  .987 L013 1023 1.607 .970 .998
o T L9887 . 99Y L1023 .987 830 983 950
B Three_._ . _________ .99 977 1.010 .89C .930 .977 G682
Nome_ o _______...__ 1. 810 L8930 1030 1.037 1.06G0 893 1,013
One____________.___ . 997 977 L8043 1013 . 857 . 980 . G404
TWoo e .. L8977 837 1,013 .983 .9¥3 977 .682
Three. oo _______ L963 987 1.030 .O8T .SB43 . 987 .076

! Each figure is an average {or six specimens tested on the Suier- Webb Sorter.

TaBrE 34.—Coefficient of variation of fiber length for lint samples after
ezperimental saw-cylinder lint cleanings

Coefficient of wvariation for samples! after

cleaning
Seed-cotion cleaning level

and number of lint cleaners Replication Aver-

age
1 2 3 4

=]}
[=+]

Al Pereent Percend Percend Percent Percent Pervent Percent
Nomeo oo _____ 27.7 20.0 28,0 30.7 207 3223 20.6
Ome . ____ 28,0 31.0 297 307 323 337 3L1
o 283 297 287 3.3 330 3.7 3013

B Three. o o e 8.0 3L0 267 327 343 340 3L5
Nome_ .o e_-uoo ... B77 287 277 25.3 30.3 320 204
One. e aeaao- 257 3.3 280 313 940 340 3u90
B 2 29,8 33.¢ 200 323 347 340 321
Three ... ... 26,7 313 287 320 330 337 3.7

! Each figure is an average for 5ix specimens tested on the Suier-Webb Sorier.
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‘TaBLE 35.—Fibers longer than 1 inch in lint samples after experimental
saw-cylinder fint cleanings

Fibers longer than 1 inch in samples !
after cleaning

Sced-cotton cleaning level and
number of lint clesners Replication Aver-
age
3 4

Percent Percen! Percent Pereent! Ptreen! Percent Pereent
641 67.9 81 62, 60.
56.4 63. 63. 59. 56.

29.7 64, 28. 53. 58,

56,2 H1. b8, 3L 54.

58, 88. 66, 61. 59.
58, 66. 60. 53, 56.
54. 62. 38. 54. 56,
54.3 6. &T. 51 5.

LoD oone oy
&N R

! Each figure is an average for six specimens tested on the Suter-Webb Sorter.

TaABLE 36.—Fibers } to 1 inch long in lint samples after experimental
saw-cylinder lint cleanings

Fibers 3% to 1 inch in samples! after cleaning

Seed-cotion cleaning level and
number of lint cieaners Replication Aver-

age
3 4

Fercent Pereent Pereend Pereenl Percent Pereen! Percent
27, 24, 28, 28. 28. 4
33. 7. 28. 248 31,
30. 26. 30. 34. 31.
33. 28, 29. a5, 32

32.5 23 24, 28. 29,
33.9 25 29, 33. 31
33.9 28 30. 32 30.
35.4 24 31 34, 31,

! Bach figure is an average for six specimens tested on the Suter-Webb Sorter.
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TABLE 37.—Fibers shorier than one-half inch in lint samples after
experimental saw-cylinder lint cleanings

Fibers shorter than one-half inch in samples !
Seed-cotton cleaning level after cleaning
and number of lint cleaners

Replication Aver-

age
1 2 3 4 5

A Percent Pereent Percent Pereenf Percent Percenl Pereend
None_o oo 7.1 81 7.6 9.2 83 10.2 8.4
ne. oo _Ll_ 87 0.6 8¢ 96 10.1 12.¢ 9.8
WO s 7.8 &7 81 99 1.7 11.5 .6
Three. oo 7.7 65 88 1.0 127 120 10.2

B:
None_ o oo 7.4 86 7.3 88 9.6 10.7 8.7
Oneoveee .. 7.8 %5 7.2 94 12.6 1L7 9.7
TWO _ e 88 1.0 845 10.7 11.9 12,2 10. 5
Three. oo cocceceaan 92 908§ 84 10.4 131 122 10.5

! Each figure is an average for six specimens tested on the SButer-Webb Sorter.

TaBLE 38.—Manufacturing wasie from cotion afier experimental saw-
cylinder lint cleanings

Manufasturing waste ! after cleaning

Seed-cotton cleaning level
and number of lint cleaners Replication Aver-

age
1 2 3 4 a &
A Pereenit Pereent Percent Percent Percent Percent Percend
Nene_ oo aimeaeo 12,2 11.8 80 7.6 9.0 11.8 10.1
One. oo 10.4 7.4 450 58 88 82 7.6
WO oo de oo 6.6 58 52 52 T2 64 6.1
Three. . oo oo ecemeee 7.4 6.0 50 56 62 5.8 6.0
B:
None_ oo o 9.2 108 7.4 54 96 10.0 9.4
Oneoom 7.2 6.4 62 60 7.2 7.8 6. 8
B s~ T 6.2 62 56 5864 48 6.6 3.8
Three. .o 5.8 52 5.2 0.6 4.4 6.6 5. 6

t Each figure represents the percentage of waste extracted by the picking and
carding processes in a 5-pound spinning test. Picker and card wasie are adjusted
to the 5 pounds fed to the first picker.
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TasLE 39.—Neps per 100 square inches af cotton card web after experi-
mental lint cleanings

Nep count ! after cleaning

Seed-cotton cleaning
ievel and number of lint Replication Av-
cleaners crage
1 2 3 4 5 6

A
None. oo ______. 10 8 11 11 25 11 2.7
One_____ o mimaan 14 12 20 20 38 35 23.2
e TN 14 16 23 43 42 29 27.8
Thiee oo 17 18 24 29 54 38 30.0
B:
None__ .. _________._. 7 3 16 20 31 21 17. 2
One_____ . g 16 17 21 46 19 21,3
I T 16 17 25 19 T4 27 20,7
Three. oo e 17 20 30 34 48 33 30.3

! Each figure represents the card web produced in a 5-pound spinning test.
The nep count is based on 10 specimens totaling 360 square inches and is evaluated
independently by two technicians.

TaBLE 40.—Skein strength of 225 carded cotlon yarn after experimental
hnt cleanings

Bkein atrength ! after cleaning

Seed-cotton cleaning
level and number of lint Replication Av-
cleaners erage

1 2 3 4 3 i}

A FPounds Pounds Pounds Pounds Pounds Pounde Potnds
None_ . oo 106 105 113 107 117 106 109.0
(0] 7, 105 15 111 105 109 99 105.7
S T 101 102 e 100 111 100 104. 8
Three oo 101 ic1 112 101 112 104 105. 2

B:
None._ oo 15 103 114 106 119 106 109.0
One_ e 103 100 113 105 117 105 107.2
TWO . o e e a4 102 111 102 121 101 106. 0
B 181 98 113 102 115 102 105, 2

t Each figure is an average for 25 skein-strength determinations on yarn pro-
duced in o 5-pound spinning test.
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TaBLE 41.—Skein strength of 50s carded cotton yarn gfter experimental
lint cleanings

-

Skein ztrength ! after cleaning?

Seed-cotton cleaning level and
number of lint cleaners Replication Aver-

age
1 2 3 4 5

As Pounde Pounds FPoundy Pounds Pounds Pounds Pound:
Bl 36 ar 43 39 44 38 39.35
One. s 34 36 41 39 41 a  37.8
TWO _ e _______ 33 33 39 35 40 37 36. 7
Three_ o oo_._ 34 33 40 37 40 36 36.7

B:
NOne . o e 35 34 42 35 44 38 387
Opme_______ . ______________ a5 34 43 40 44 38 39.0
A TP 33 34 40 37 44 36 37.3
Three_ _ .. 35 34 39 a7 42 s  ar.2

1 Each figure is an average for 25 skein-sirength determinations on wvarn
produced in a 5-pound spinping fest.
* Low spinning end breakage was observed for all treatments.

TaBLE 42.—Cuarded cotton yarn average break factor after ezperimental
lint cleanings

Break factor ! after cleaning

Seed-cotton cleaning

level and number of Replication Aver-
lint cleaners age
1 2 3 4 b i}

Al
Nome. _____________ 3,066 2,080 2,318 2 1532 2,387 2, 116 2, 187
ORe . 2,005 2,055 2,246 2 130 2,924 1,988 2 198
Two_ .. 1,838 1,997 2,185 2,600 2,221 2,080 2, 070
Three_____.______._. 1,981 1,936 2,232 2,036 2,232 2,044 2 074

B:
None_ . _.ooiiee..- 2,030 2,058 2,315 2,141 2,409 2,116 2,178
ODe. oo 2,008 1,950 2,318 2155 2,387 2,105 2, 154
Two_ .- 1,914 1,972 2,221 2 047 2,431 2,011 2,009
Three _________.___ 1,986 1,928 2 2,47 2,315 2,022 2,086

! Break factor is obtained by multiplying the yarn skein strength by the yarn
number and averaging these values for the two standard varn numbers (223 and
30s) spun.
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TABLE 43.—Appearance index .of 22s carded cotton yarn after experi-
mental lint cleanings

Appesrance index ! ? after cleaning

Seed-cotton cleaning level
and number of lint cleaners Replication Aver-

3

110 1060 70
110 90 §0
110 96 70
100 100 50

110 100 70
10 g0 70
160 90 60

90 g0 60

1 Bach figure represents findings from e 5-pound spinning test.
z Appearance grade and corresponding grade index:
B =110 D4 = 80
C+=180 D =70
C = 90 BG = 80

TABLE 44.—Appearance grade of 22s carded cotton yarn after experi-
mental lint cleanings

Appearance grade ! ? after cleaning

Seed-cotton cleaning level
and number of lini cleaners Replication Awver-
age
3 4

BG
D
BG

D
D
BG
BG

gaaa QaaQ

! Each figurc represents findings from o 5-pound spinning test.
t Grades are celeulated from the appesrance indexes of table 43,
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TABLE 45.—Appearance index of 60s carded cotton yarn after experi-
mental lint cleanings

Appesrance index ! ? after cleaning
Seed-cotton cleaning level
and number of lint cleaners Replieation Aver-

age
1 2 3 4 & g
A
None_ . ____________.___ 100 108 80 80 70 70 8580
OReeo e .. 200 100 a0 70 60 70 8L 7
i g0 a0 90 70 60 60 76. 7
Three . oo ___ 104 90 80 70 60 860 76.7
B:
None . o oo 106 100 8% 80 70 70 83.3
One..._______ . ______. 100 a0 100 &0 80 70 833
WO o C e e 100 30 80 70 60 60 787
Three o oceeee o __ o 30 70 80 60 80 70.0

! BEech figure represents findings from a 3-pound spinning test.
* Appearence grade and corresponding grade index:

B =110 D4 = 80
CH4 =100 D =70
C = ap BG = 68

TaBLE 46.—Appearance grade of 60~ carded cotton yarn after experi-
mental lint eleanings

Appearance grade ! ? after cleaning

Seed-cotion cleaning level

and number of [int cleaners Replication Aver-
age
1 2 3 4 153
A
None__ ... c+ C+ ¢ D4+ D D C
One. . e C+ C+ ¢ D BG D D+
Two. L . C C C D BG BG D4+
Three__ . __ .. ____.__. C+ C D+ D BG BG D4+
B:
None_ - ... C+ €4+ D4+ D+ D D D+
Opeoo . ¢+ C G+ D+ BG D D+
P T c+ C D+ D BG BG D+
Three .o C D+ D BG BG O D

t Esch figure represents findings from o 5-pound spinning test.
? Grades are caleulated from the appesrance indexes of table 45,
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TasLE 47.—Carded cotton yarn average appearance indez after ez-
perimental lint cleanings

Appearance index ! 2 after ¢leaning

Seed-cotton cleaning ievel
and number of lint cleaners Replicasion Aver-

age
3 4

103 95 83 70 75 89,
104 3 7a 60 75 Ba.
100 90 73 65 70 83
95 90 73 60 65 8L

105 90 8¢ 70 73 86
95 95 a0 65 75 Ba-
95 85 75 60 63 B8O
EL] 80 65 60 60 74

! Bach figure is an average for the two standard varn numbers (225 and 50s)
spun.
? Appearance grade and corresponding grade index:
B =100 D4-= 80
C+ =100 D =70
C = 90 BG = 80
An index of 100 indicates average yarn appearance.
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Tasne 48.—Carded collon yarn average gppearance grade afier ez-
perimenial lin{ cleanings

Appeargnce prade 1 2 after cleaning

Seed-cotion cleaning level

and number of link cleaners Replication Aver-
age
1 2 3 4 5
A:
None_ oo B B c— C D D~ ¢C
One. s B B C D+ BG D- (C
TWO e e e o c+ C+ ¢ D+ D D D4+
Three . . o cocic ciaaa.- B ct+ C D~ BG D D—
B:
T 1 C—- B C D=~ D LD—- ¢
OB e B - C—- D+ D D4+ ¢
g T B C— C D—- BG D D
Three ____ .. _.._._.. c— ¢ D~ D BG BG D
<
! Each figure is an average for the two standard yarn numbers (22+ and 30s)
spun.
7 Grades are calculaied from the appesrance indexes of table 47.
TasLE 49.—Weight per bale for lini-cleaner waste malerial extracted
- during experimental saw-cylinder lint cleanings
Weight of lini-cleaner waste ! per bale
extracted in cleaning
Seed-cotton cleaning level and
number of lint cleaners Replication Aver-
age
1 2 3 4 5
-
A Pounds Founds Poundt Pounds Pounds Foundy Pounds
One. oo 42 23 12 14 17 22 213
A S 47 38 19 19 30 335 3L3
TR0 e e 68 42 22 21 31 40 37.3
B:
One . ilao- 25 21 19 14 19 19 18. 8
* TN e o e e mmmm 33 33 19 18§ 37 29 2872
Thiee . e o e e ieee oo 46 36 22 24 35 35 33.0

! Weight of waste is based on 478 pounds of ginned lint packaged when using
- the three-lint-cleaners irenument.
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TaBLE 50.—Nonlini conteni in lni-cleaner waste samples extracted
during experimental sow-cylinder lint cleanings

Nonlint content of samples ! for cleaning

Seed-cotton cleaning
level and nurmnber of Replication Aver-
lint cleaners age
3 4 G

Pereent  Percent Percent Pocent  Percent Percent Percant
74.71 ¥3.31 67.96 7585 8187 76. 10
74.33 63.60 B1.67 7T4.80 7452 7132
69.05 6104 5995 7102 73 13 B8 46

70.32 7272 64.01 78.45 74.65 7294
70.05 BL. 8 56.61 73.26 69.90 67.73
65.97 60.13 B7.78 7T0.37 70.60 65.78

! Each figure is an average for five samples subjected to Shirley Analyzer tests.

TaBLE 81.—Upper quartile length of lint-cleaner waste samples extracted
during experimental saw-cylinder lint cleanings

Upper quartile length * of samples for cleaning

Seed-cotton cleaning
igvel and number of Replication Aver-
lint cleaners fge
3 4 6

Inches Inches faches Inches Inches Iiches  Inches

157 L 203 1,237 1243 1.237 1.193 1. 212
L1500 10183 1.2%5 1.207 1.177 1.220 1,194
180 L 180 1.223 1.203 1.193 1,190 1.193

L1700 1237 1223 1,267 1.250 1.270 1,238
L1500 L 213 1,200 1.243 1.260 1.237 1.217
L1700 1215 1,190 1.200 1.240 1247 1 210

! Each figure is an average for six specimens tested on the Suter-Webb Sorter.
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TaBLE 52.—Fiber length for lini-cleaner wasie samples extracted during
experimental saw-cylinder fint cleanings

Seed-cotton cleaning

Mean length of samples ! for cleaning

lgvel and number of Replication Aver-
lint cleaners age
1 2 3 4 b
A Tnches Inches Inehes Inehea Inches Inches  Inchers
One_.__ ... _____ 0.923 0.963 0.990 0.993 1.007 0.940 O0.969
Y S L8033 .923 980 .847 907 .047 934
Fhree. .. ooooooooooo .943 .917 .987 .947 .930 .910 .939
B:
One ... _.__.. 940 1.027 .983 1.027 1,003 1.033 1. 002
TWO oo 910 .973 .930 .990 1..0Q0v .990 . 987
Three oo oo 937 .973 .943 .930 .977 .973 .936
4 I Each figure iz an average for six specimens tested on the Suter-Webb Sorter.
TaBLE 53.—Coefficient of variation in jfiber length for lini-cleaner waste
samples extracted during experimental saw-cylinder lint cleanings
Coefficient of variation ! for samples
4 from cleaning
Seed-cotton cleaning level and
number of lint cleaners Replication Aver-
age
1 2 3 4 2 4]
A Pereent Percenl Pereent Percent Percent Percent Pereent
- One e - 32,7 33.3 327 323 30,7 350 328
g T 347 36.3 33.3 350 37.0 360 354
Three o oo 32.7 357 323 330 330 37.7 347
B:
One. o eiaoaa- 33.0 287 327 31.3 337 30.7 3L°%
T®0 oo meemmeeee 34,7 330 367 33.3 323 320 37
Three_ _ ___ _ ccccana 32.7 33.3 34.0 37.0 347 35.0 344
[
t Each figure is an average for six specimens tested on the Suter-Webb Sorter.
L
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Tapre 54 —Fibers longer than 1 inch in lini-cleaner wasie samples
extracted during erperimenial scw-cylinder lint eleanings

Fibers longer than } inch © jn samples

from cleaning
Feed-cotion cleaning level and
number of ling cleapers Replieazion Aver-

Pereemt Peooel o5 7 reeal Parcent Prreend
[ &ry =

______________________ 17, a4 . . 40,
a0
5.

46,

Civ o G
=@
Wr oo ke

2 3.
48, 2 a6.

tezved on the Surer-Webb Sorter.

TABLE 55.—Fibers % to 1 inch long tn linicleaner wasic somples ez~
fracted during ezperimenial gaw-cylinder lini cleanings

Yicers & 1o I ineh ik zamples ¢ from cleaning

Zeed-cotion leaning lavel srd
number of ling cleaners Replicaion

3 L

Prremti Pereen: Pereent Poremii Paregl
Onee o L ____ 4B 23335 296 3.7 2006
327 29+ 35 370
37 2 30 32 382

T ]

28. : 265 24
3L 4. 26, ;

3.2 - 331 29

D= T

! Ezsch dgure is an aversge {of siX spacimens testad ou e 3uter-Webh Sorter.
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TasLE 56 —Fibers shorier than % inech in Unt-cleaner waste samples
exiracted during experimental saw-cylinder lint cleanings

Fibers shorter than ¥ inch in samples ! from

cleaning
Seed-cotton cleaning level
and number of lint cleaners Replication Aver-
age
1 2 3 4 3
Az Percent Percent Percend Percent Percent Percend Pereend
L T T 1.6 1.2 10.6 1001 6.4 130 1L 0
B - 153.8 133 121 121 159 128 13,7
Three. oo cceac a2 10.9 13.83 107 13.3 132 153 12.9
B:
One.___ . 120 84 105 90 10.9 &8 3.9
T e 13.7 106 151 1153 10.3 .53 120
Three. o oo 10.8 10.9 131 130 133 127 126

! Each figure is an average for six specimens tested on the Suter-Webb Sorter.

Tanue 57.—Distribution of degrees of freedom used in caleulating
analysis of wariance for experimental seed-cotfon and lint-cleaning
" treatments

Degrees of freedom for

Source of variation analysis | —
No. 1 No. 2
» Replication ..o e 3 5
BSeed-cotton eleaning .. __ . .. L. . _.. 1 1
Lint cleaning . o o oo ool 3 2
Seed-cotton times lint cleaning . .. _ .. .. ____ 3 2
15 5 U a5 25
> ! Analysis No. ! was used for bale-value and lint-quality (except cleaning-

efficiency) facters; analysis No. 2 was used with cleaning-efficiency and waste-
s composition data.
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TarLe 58.—Results from analyses of variance for differences among
bale-value factors of lint after experimental seed-cofion and lint-
clegning treatments

F value and significance 1 2

Itern Replica- Seed- Lint Inter-
tions 3 cotion cleaning { action *
cleaning

Grade index____________ 17. 5B%* 274 33. 98** 0. 30
Staple length_ ... .. ____ 3. Th¥* 3. 03 0, 33%+ 5, L7%*
Bale weight___________ - 7. oh** 1. 10 78. 24%¥ 0, 27
Value per bale, 1957

prices_ . ____ ... 8. 6%+ 3. 15 3. DG** 0. 41
Value per bale, 1970

prices_ oo ______. 8. O4** 2.78 7.01%* 0. 24

! Values required for F to attain significance at 5- and 1-percent levels are: *

Replications, 2.49 and 3.61; seed-cotton cleaning, 4.13 and 7.44; lint cleaning,
2.88 and 4.41; and interactions, 2.88 and 4.41.

* #¥==zignificant at 1-percent level. Other figures are not significant.

¥ Ench interacting cleaning sequence was replicated six times.

! Fer lint-cleaning treatments, no lint cleaning, one cleaner, two cleaners, and
three lint cleaners were cach tested with two seed-cotton clenning levels.

5 Interaction relates to seed-cotton cleaning level and amount of lint cleaning:
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TarLe 59.—Significant differences for bale-value factors of lni after
Jour experimental amounis of lint cleaning

Bale-value factor and significance Lint cleaners used
level 1
1 2

Grade index:
1 percent . 2. 25.0be 96.0¢
3 percent . 2 93.0¢ 96.0c
Staple length (M= inch):
1 percent . 34.70sb  34.47h 34.38b
5 percent . 34,70sy  3447he  34.38c
Bale weight (pounds):
1 pereent 515b alBe a00¢
3 percent, 3 ] aliBe 500¢
Value per bale, 1967 prices
(doliars) :
1 parcent .25 108.32ab  110.74b  10%.67ab
5 percent . 108.32ab  110.74b 109.67b
Value per bale, 1970 prices
(dollars):
1 percent 110.34ab  112.98b 111.94b
5 percent 104,548 110.34h 112.98b 111.94b

! Wumbers in the same row followed hy the same letter are not significantly
different at the level indicated.
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TasLe 60.—Resulis from analyses of variance for differences among
lint-moisture and nonlini contents, and lini-cleaning efficiencies for
experimental seed-colton and lini-cleaning treaiments

F value and sigrificance !

Replica- Seed- Lint Inter-
tions ? cotion cleaning action 3
cleaning

Lint-moisture conten{ # 5__ 15.72%* 3.65 g.02 (.38
Neonlint content 5. G.33** TLAQH* 1.23
Cumuiative cleaning

efficiency * . 1.52 GR.91**¥ 0.75
Unit cleaning

efficiency ® . . 3.86% 1.29

t ¥¥=significant at l-percent level; *=significant at 5-percent level. Other
figures are not significant.

? Linf-cleaning treatments were each tested with two seed-cotton cleaning levels.
Each interacting cleaning seqrience was replicated six times.

3 Interaction relates to seed-cotton cleaning level and amount of lint cleaning.

t Measured bebween gin stand and first liné-cleaning stage.

$ Values required for F to attain significance at - and I-percent levels are:
Replications, 2.49 and 3.61; seed-cotton cleaning, 4.13 and 7.{4; lint cleaning,
2.88 and 4.41; and interactions, 2.88 ard 4.41. Lint-cleaning ireatments consisted
of no lint cleaning, one cleaner, two cleaners, and three lint cleaners.

¢ Values required for F to attain significance at 5- and I-percent levels are:
Replieations, 2.60 and 3.85; seed-cotton cleaning, 4.24¢ and 7.77; lint cleaning,
3.39 ond 5.57; and interactions, 3.39 and 5.57. Lint-cleaning treatments consisted
of one cleaner, fwo cleaners, and three lint cleaners.
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TapLe 61.—Significant differences for nonlint confent in lint samples
and lintcleaner efficiency for experimenial saw-cylinder lini cleanings

Lint cleaners used

Ttem tested and significance level!
hd

Noalint content:
1 percent
5 percent
Gumulative cleaning efficiency:
i percent
3 percent

Lint-cleaner position

No. 1 lint No. 2 lint No. 3 lint
cleaner cleaner cleaner
Uit cleaning efficiency:
5 percent 27. 8ab 23. 8b

! Numbers in the same row followed by the same letter are not significantly
different at the level indicated.
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TABLE 62.-—Results from analyses of variance for differences among
Digital Fibrograph and Suter-Webb Array lengths of lint samples
after experimental seed-cotion and lint-cleaning treatments

F value and significance ! 2

Ttem
Replica-  Seed-coffon Lint Inter-
tionsg 3 gleaning cleaning action *

2.5-percent span length___ 11. 70%* . 62 . 13%* .89
50-percent span length__ _ 37, 24%% .32 . Bo**® 0. 36
Uniformity ratio of
47, 18%+* . 58 . BO** .30
TUpper quartile length___ . 16. 47%* L, 73 . 4gE* . 85
Mean length 18. 71%=* . 69 7T L 20
Coefficient of length
variation . 34%* .25 , 47H* . 38
Fibers longer than
. 19%* .89 23. B1** .09
Fibers % to 1 inch . TEk*® . 0a 19. 90*= L 17
Fibers shorter than one-
half ineh L 5% 2, 03 17. 12%* . 16

1 Values required for F to attain significance at 3- and l-percent levels are:
Replications, 2.40 and 3.61; seed-cotton cleaning, 4.13 and 7.44; lint cleaning,
2.88 and 4.41; and interactions 2.88 and 4.41.

2 **¥—gipnificant at l-percent level. OQther Agures arc not significant.

1 For lint-cleaning treatments, no lint cleaning, one cleaner, two cleaners, and
three lint cleaners were each fested with two seed-cotton cleaning levels. Each
interacting cieaning sequence was replicated six times.

1 Interaction relates to seed-cotton cleaning level and amount of lint cleaning.
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TasBLe 63.—Significant differences for Digital Fibrograph and Suter-
Webb Array lengths of lint samples after four experimental amounts
of lint cleaning

Length measurement and Lint cleaners used
significance level !
None 1 2 3
2,5-percent span length (inches):
1percent __ __ .. _ ..o .- 1.118a 1.1148b 1.102ab 1.100b
Spercent o oo_._ 1.118a 1.114nb 1.102b 1.100b
30-percent span length {inch):
1 Pereento oo e 0.508a 0.498a 0.484b 0.486b
Spercent_._____________.... 0.508a 0.498b 0.484¢ 0.486¢
Uniformity ratio of length:
1 pereent. .. __.____ 435.2a 44.7nb 44 b 44.2b
Sdpercent. . ... 4528 44 Tab 44.0b 44.2b
Upper guartile length (inches):
4 lpercent._________________. 1.236a 1.226ab  1.215b 1.212b
Spereent_ .. __.____ 1.236n 1.226ab 1.213be 1.212¢
Aean length (inches):
1percent .. _.. 1.019a 0.996b 0.986hbe 0.979¢
Spercent__ . __.__ . ... 1.019a 0.996hb 0.986h¢  0.970c
Coefficient of length variation:
1percent. . v 29.5a 31.0b 31l.4b 3L.6b
dpercent_ .. _.____.__ 29.5a 3L.0b 31.4h 31.6b
Fibers longer than 1 inch:
I percent__ . . . ..-o.. 63.0a 39.1b 57.6b 56.6b
Sperecent_ . _..._ 63.0a 59.1b a7.6be 36.6¢
Fibers ¥ to I inch:
lpercent. oo __L_.... 27.9a 30.6b 31.7b 32.4h
dpercento .o eiiaaoo- 27.9a 30.6b 31.7be 32.4c
Fibers shorter than one-half inch:
lpercent. . oo o- 8.6a 9.3b 10.0b 10.4b
- Spercent. ..o 8.6a 9.8b 10.0b 10.4b

Il Numbers in the same row followed by the same letter are not significantly
different at the level indicated.
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TaBLE 84.—Resulis from analyses of variance for differences among
spinning properties of lint afier experimenial seed-cotion and lint-
cleaning treatments

F value and significance 2

Seed- Lint Inter-
cotton cleaning action ¢
cleaning

Manufacturing waste . 3.77 45.25%%

Nep count 23, (.40 13,20%*

22 yarn skein strength .67 0.96 6.68%*

50s yarn skein strength A 1.75 14,20%%

Yarn average break . 2.34 13.52%*
factor.

225 yarn appearance 114.50%* 10.51%* B.70%*
index.

50s yarn appearance 81.78%% 1.5% 14.5G%*
index.

Yarn avernge appear- 191.60%* 9.22%* 21.87%*
ance index.

! Values required for F to attain significance at 3- and I-percent levels are:
Replications, 2.4% and 3.81; seed-cotton cleaning, 4.13 and 7.44; lint cleaning,
2.88 and 4.41; and interactions, 2.88 and 4.41.

2 #k—gipnificant at 1-psrcent level; *=significant at 5-percent level. Other
fipures are not significant.

3 For lint-cleaning treatments, no lint cleaning, one cleaner, two cleaners,
and three lint cleaners were each tested with two seed-cotton cleaning levels.
Each interacting cleaning sequence was replicated six times.

t Interaction relates to seed-cotion cleaning level and amount of lint cleaning.
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Tasrns 65.—Significant differences for spinning properties of lint after
Ffour experimenial amounis of lint cleaning

Spinning property and Lint cleaners used
significance level t
None 1 2 3
Manufscturing wasie:
1 percent___ . oo~ 9.8a 7.2b 6.0bc 5.8¢c
3 pereent_ e 9.8a 7.2b 6.0c 3.8¢
Neps per 130 square inches of
card web (number):
1 percent oo 15.0a 23 2ab 28.8b 30.2k
Spercent oo 15.0a 232.2ab 28.8bc 30.2¢
295 yarn skein strength (pounds):
1 percent_________ ... ..o 109.0a 108.4ab 105.4b 105.2b
3 percent_ ..o 109.0a 106.4b 105.4b 105.2b
50s yarn skein strength (pounds):
1pereent ... _________. 39.1a 38.4a 37.0b 37.0b
Spercent_____________._____ 39.1a 38.4a 37.0b 37.0b
Yarn average break factor:
lpereento o oo 2,182a 2,131ab 2,083b 2,080b
Hpereent. . __._____... 2,18%8 2,131 2,085bc 2,080c
22s varn appesrance index:
1percent .o _ 91.6a $§8.3ab 87.5ab 82.5b
J percento oo oo oo 91.5a 88.3a 37.5a 32.5b
30s yarn aeppearance index:
1percent ... ___._ 84.2a 52.5ab 76.7Tbe T3.4¢
B PerCenE e icccaamaa 84,23 82.5a 76.6b 73.4b
Yarn average appearance index:
Ipereent. .o oo aeoaos 82.0a 85.48b 82.0be T8.0c
5 pereente .o emecmaaoa £8.0a 85.4ab 82.0b 78.0¢

! Numbers in the sams row followed by the same letter are not significantly
different at the level indicated.
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TasLe 66.—Resulls from analyses of variance for differences among
weight per bale, nonlint content, and Suter-Webd Array lengths of
lintcleaner waste material extracted during experimental seed-cotfon
and. lint-cleaning treatments

F value and significance 12

Ttem
Replica-  Seed-cotton Lint Inter-
tions @ ¢leaning cleaning action f

Weight per bele 3.13 21,92+ 0.08
Nenlint content 41,27%% 18, 18%* 33.30%% 0.18
Upper quartile length____  8.10%* 8.70%* 3.51% 0.14
Mean length 2.32 8.25%* §,78%* 0.32
Coefficient of length

variation 0.29 3.08 6.96%+ 0.50
Fibers longer thap i inch. 3.80% 3.40 3.52% 0.04
Fibers ¥ to I inch 5. 24%% 1.95 1.13 0.03
Fibers shorter than one-

half inch N 2,88 B6.80** 0.53

! Values required for F to attain significance at 5- and l-percent levels are:
Replications, 2.60 and 3.85; seed-cottrn cleaning, 4.24 and 7.77; lint cleaning,
3.39 and 5.57; and interactions, 3.39 and 5.57.

? ¥k =gignificant at I-percent level; *=significant at 5-percent level. (Other
figures are not significant.

? For lint-cleaning treatments, one cleaner, two cleaners, and three lint cleaners
were each tested with two seed-cotton cleaning levels. Each interacting cleaning
sequence was replicated six times,

i Interaction relates to seed-cotton cleaning level and amount of lint cleaning.
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TaBLE 87.—Stignificant differences for weight per bale, nonlini conient,
and Suter-Webb Array lengths of lint-cleaner waste material extracted
during experimental lint cleaning

Lint cleapers used

2 3

Waste property and significance level !

Weight per bale {pounds}:
Ipercent. o eaooo-- 20.0a 29.8b 35.2b
& percent 20.0a 29.8b 35.2b
Noznlint confent:
1 percent .8 69.62b 67.12b
5 percent .5 §8.62b 67.12¢
Upper quartile length (inches):
i percent . 1.206b 1.202b
Mean length {inches):
0.850ab 0.943b
0.%50b (.948b

34.6b 34.6b
34.8b 34.6b
Fibers longer then 1 inch:
D opercent. . . iie_ 56.38 52.1b 32.3b
Fibers shorter than one-half inch:
1 percent , 12.8b 12.8b
5 percent 3 12.8b 12.8b

1 Numbers in the same row followed by the same letter sre not signifiezntly
different at the level indicated.
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