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WASHINGTON, D. C.

: EFFECT OF ARTIFICIALLY DRYING
- SEED COTTON BEFORE GINNING ON
CERTAIN QUALITY ELEMENTS OF THE LINT
AND SEED AND ON THE OPERATION
" ON THE GIN STAND?

By Francis L. GERDES, associale collon technologist, Division of Collen Marketing,
Bureau of Agricultural Economics, and CEARLES A. BENNETT, senior mechanical
engineer, Collon Ginning Investigations, Bureau of Agriculiural Engineering
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INTRODUCTION

- .

Present practices in harvesting and g the American cofton
crop are generally different from these followed only a few years ago
snd are decidedly different from practices followed in the early years of
commerciel ceiton production in the United Stetes.

Before the saw gin was invented and patented in 1794, the cotion
fibers were pulled from the seed by lsborious methods on the farm;
in fact, the separation of the fibers from the seed was considered as
much a part of the initial production as were the growing and the
harvesting of the crop. Between 1794 and 1820 many of the first saw
gins were established on farms and plantations throughout the
country, s.nd the separation of the fibers from the seed, now known as
“ginning’’, continued to be a farm operation.

1 The Bber uality aspects of thisstudy ars a part of the program of work of the Cotton Utllity and Btand -

ards Research Sectlon inder the leadorabip of X, W, Webb, Credit I3 due T, L. W, Balley, Jr., asalstant
cotton technologlat, for valuabie aid in prepacation of the manuserips.

38731 —88-——1
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As growers devoted more and more time and thought to problems

of production, outside capital found an opportunity in the business of

inning. In this way the growing and the ginning of cotton have
Eecome two distinet but closely related forms of enterprise.

It has frequently been alleged that comsiderable damage to lint
cotton has resulted from improper ginning. Although any damage
that might have occurred may be attributed in part to this factor, a
large proportion is due to the manner in which the cotton is harvested.
For example, each year many of the gins are required to handle varying
quantities of seed cotton that have not been carefully picked and that
possess & moisture condition which is unsuitable for proper gtnning.

Moisture in seed cotton is one of the most important factors affecting
the operation of a cotton gin and the quality of the ginned lint. It
is generally understood that lint cotton of inferior preparation is
frequently the result of ginning sced cotton that has not been properly
conditioned, early cotton that is ‘‘green-sappy’”’, or cotton that is
damp, dew-lacden, or rain-soaked. Commercial gins are forced to
handle appreciable quantities of such secd cotton, with the unavoid-
able result of inferior preparation in the lint and a conseguent reduc-
ticn of spinning and monetary values (§)%

The importance of the moisture problem in relation to the ginning of
the American cotton crop is, for example ?, indicated by estimates
which show that in the ginning season of 1931, & period of relatively
little rainfall, about a half million bales, or 24 percent, of all cotton
14 inches staple and longer and more than I million bales, or 8 per-
cent, of cotton shorter than 14 inches staple were ginned while too
green or damp for the best ginning results.  Tn 1932, a year in which
rainfall was heavier in the ginning months, these figures amounted to
over half a million bales, or 35 percunt, for cotton of the longer staples
and over 2 million bales, or 20 percent, for the shorter staple cotton.
It is of interest to observe that, in the 10 years next preceding 1933,
weather conditions in the ginning months resembled those in 1832 in
more seasong than they digutlhe conditions in 1931.

Moisturs in seed cotton varies not only from year to year for the
Cotton Belt as a whole bus also from section to section and from time
to time within a given season. In 1932, the moisture problem was
most acute in the States eash of the Mississippi River and in the Delta
sections bordering on the west. For example, the quantity of the
longer staple cotton which was too damp for best ginning amounted to
as much as 40 percent for Mississippi and as low as 4 percent for Ari-
wona; the shorter staple cotton of such condition approximated more
than 40 percent in Georgia and only about 3 percent in Oklahoma.,

Besides the rainfall that occurs during the ginning season, other
factors contribute to the importance of the moisture problem in
cotton. Picking is often started early in the day before the dew on
the cotton has disappeared. An appreciable quantity of the cotton
picked each duy, therefore, may be damp or wet. Cotton that is

1 Mtalle nuinhers {n parenlhieses refer to Tdterature Clied, p. 66

# Proliminary surveys berrlng on the madsiuree problewn of cotton, ne related Lo eloning, weore made durlog
the pinning sepsons of 1631 and 1932, Lint samples were eollectad perlodienlly thronghout the Cotton Bell:
they were sublected to moisiure determioations and the fintings wero related to availabls rainfsll dota. On
t b basis of these data, of the Aodingy bere reporced, nnd ol informatioa reported by the Duresu of Agrleultural
Economics for tha production of American eotton during the corresponding seasons, an estimate has oeen

made of the quant{ty of cotton rhat possessed too high melstura content for proper glnning for each of the
EWC BOANIDS.




* EFFECT OF ARTIFICIALLY DRYING SBEED COTTON 3

picked so soon after opening that its ‘‘greenness” has not had oppor-
tunity to dry out by exposure to sunbght or dry winds, is often too
demp for proper ginning. Stalke of rank growth sometimes prevent
green, dew-laden, damp, or wet cotton from receiving sufficient
exposure to sunlight for drying prior to picking. Cotton pickers,
employed and paid on the basis of lgross weight picked, are inelined
to include in their pickings many of the greener, heavier locks.

Most cotton farms are without suitable facilities for drying or
storing cotton that has been picked too green or damp for best ginning
results, Improved highways and modern means of transportation
encoursge the delivery of seed cotton at the gin very soon after it is
harvested. These factors, together with the necessity for prompt
repayment of crop loans and the need of cash to meet current outlays
for picking, have encouraged ginning immediately after harvesting,
regardless of the moisture content of the seed cotton or of other
conditions which may make the cotton unsuitable for proper ginning,
As a result of these conditions it appears that the difficulties encoun-
tered by both growers and ginners are increasing in number and
degree from season to season.

he United States Department of Agriculture, realizing the need
for and the benefits that would accrue to cotton growers from the
development of methods and equipment for artificially drying seed
cotton, began an intensive study of the subject in 1926, Information
on the rate of ginning and on the moisture condition most conducive
to good ginning was obtained in Louisiana, Mississippi, Arkansas,
and other cotton-growing States where the problem appeared to be
acute. Many drying tests were made in 1926, 1927, and 1928 by
engineers of the Bureau of Agricultural Engineering (formerly the
Division of Agricultursl Engineering in the Bureau of Public Roads).
During this period several small drying units were tested, and three
{full-sized cotton-drying outfits of different designs were constructed
and tested at a regular four-stand gin, Simultaneously, the Bureau
of Agricultural Economics developed methods of fiber analysis in
connection with the cotton standardization work in its Division of
Cotton Marketing. These developments Iaid the foundation for
many of the experimental and statistical ruethods that are being
employed in the cotton-ginning investigations.

In 1930 Congress authorized an investigation of cotton ginning *
and made an gppropriation to begin the studies. A cotton-ginning
laboratory was construeted at Stoneville, Miss., facilities for fiber
analyses were made available, and the iuvestigations were rapidly
put under way.

PURPOSES OF STUDY

The objectives of this study were: (1) To show the relationship
between the moisture eontent of seed cottons {undried) and some of
the quality elements of ginned lint, (2) to determine the extent to
which artificial drying, within a specified range of temperatures,
reduces the quantity of moisture in seed cottons of different moisture
contents and in the resulting ginned lint, (3) to show the comparative
effects on certain quality elements of ginned lint and cottonseed,

* {46 Btat. 248,
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and on the mechanical operation of the gin machinery, produced by
ginning seed cottons of different moisture contents without condition-
ing, and portions of the same seed cottons after artificially drying
at varying temperatures, and (4) to determine the proper drying
temperatures for seed cottons of different moisture content.

COTTONS, EQUIPMENT, AND METHODS USED
SEED COTTONS

The seed cottons used in this study are listed in table 1, An iden-
tification number is assigned to each cotton, as shown, and the
cottens will be referred to hereafter by their respective numbers.




TaBrr 1.—A partial description of seed cottons used in tests and some evaluations for their seed, fiber, and ginned lint, 1931-38

Harvesting Mois- Laboratory determinations! Classer's appraisals

tutre :

conten

Cropyear and lot Variety Place of growth as deter-lyzo; ht Weight P Upper | Varia-

mined BAL oflint | TP quartile| bility | Staple

Stage by oven] °f from 100 t’ﬁgtot fiber | offiber |length?
tests seeds length?|length?

Percent Percent | Inches | Percent
Delfos 6106 JBurdette, Miss Sept. 4. _..... i 19.4 . 3 30.3] 1.386

Missdel No. 4. Stoneville, Miss Sept. 8-9_____ 3

Wilds No. 2___ Trail Lake, Miss.. Sept. 9
Missdel No. 3. Stoneville, Miss. Sept. 14-15____ Q0
Baton Rouge, La. -do i
Cook 588 Auburn, Ala Sept; 21—23.-_. [+ [+ M,
Mexican strain 58_| Raleigh, N. C.._ Sept.20-30...__
Missdel No. 1_____ Stonevllle, Miss 8
Mlssdel No. 3. ---.do.

D:P.L “Scott, Miss

. 8__

Wilds No. ... Panther Burn, Miss
DeltutvpeWebbcr Long Switch, Miss.

. P. L. 4 _| Jackson, Tenn..
Delfos 719___ Stoneville, Miss,
Mlssdel No. MecCarley, Miss
‘Walls, Miss -
Mlssdel No.4__... Stoneville, Miss. Oct. 16~16. .. ..
Missdel No. 1..... venzdo. Nov. 23-30_..__
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do Greenvﬂle, Miss

Missdel No.3.__._ Stoneville, Miss.

Missdel No. 4. <2n--00.

Lockhart, Tex..._....._._..

Blytheville, Ark_

) Stonevillo, Miss.
Missdel No.4_____ Winterville, Miss.
Stoneville No. 2...§ Griflin, Ga__._
Cook 588 Auburn, Ala. .
Delfos 631 Stoneville, Miss.

D.P. L, 4 Baton Rouge, L.a.

we--.do Belle Mina, Ala_._
Missdel No. 3-._.. Stoneville, Miss.
Acala No. §.......1 Jackson, Tern.

See footnotes on p. 6.
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TaBLB 1.—A4 partial descriplion of seed cottons used in lests and some evaluations for their seed, fiber, and ginned lint, 1931-33—Continued

Crop year and lot

Variety

Place of growth

Harvesting

Mois-
ture

Laboratory determinationst

Classer's appraisals

Btage

content
as deter-|
mined
by oven
tests

Weight
of 160

seeds

Weight
of lint
from 100
seeds

Propor-| UPPe

tion of
lint

r | Varia-
bility
of fiber
length

quartile
fiber
length?

Staple

length? Gradei

No. 146

Deltatype Webber
strain 9,
Kasch

Greenville, Miss
Stoneville, Miss__.
Belle Mina; Ala
Britton, Tex_

Sept. 16

Sept, 23-24___.
Sept.125-_- e

Stonaville,
Jackson, Tenn...__
Baton ou%?&'Ln.
QGreenyiile, Miss__
Belle Miua, Ala

Stoneville, Miss
Britton, Tex.

Edroy, Tex

_| Qreenville, Miss__

Prattville, Ala._ .
Stoneville, Miss.
Leland, Miss.
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.| Edro;
Scotg?Mlss-..-_----._-_-._

Delfos 631...
Missdel No. 3.
Stoneville 2-A.
Coker No. §....
Missdel No. 3.
Cook307__._._.._.
Wilson type_.._....
Kasch

~1 Delfos 531 .

0.
Stoneville, Miss

Second

Ouinacian

Greenville, Miss

Australia Island, La
Magenta, Miss

Clemson College, 8. C
Stoneville, Miss....
Prattville, Ala. .

Wilson, Ark.....

Edroy, TeX . couceieenucs ———
Stoneville, 2Vss___, . ...
Magenta, Miss

- Prattville, Ala

Stoneville, Miss
Greenville, Miss

Percent
10.§
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Grams
6.337
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1 Lint hand-pulled from seed.
18ee Quality Determinations, p. 11.

3 Longest samnple of ginned lint sample from each lot of cotton used in these tests.
¢ QGrade of sample from the undried portion of the seed cotton ginned with a loose seed roll.
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EFFECT OF ARTIFICIALLY DRYING BEED COTTON 7

The seed cottons were obtained from nine States in the Cotton
Belt. Southern agricultural experiment stations supplied 20 of the 69
cottons used; cotton breeders, and the incresse parties who grow
purebred seed for them, 24; and large plantation owners supplied 25.
The cottons were selected to represent pure varieties of uniform types
of American upland eotion with the special purpose of obtai
cottons of wide ranges in moisture content and length of staple.
After the cottons were ginned, the staple lengths of a%l the samples
from each cotton were determined and the staple length shown for
each seed cotton In table 1 is that of the longest sample obtained.
The grade was also determined, and the grade shown for each seed
cofiton is that for the sample obtained with the undried seed cotton
uging the loose seed roll.

picking and handling of the selected cottons were performed
under the supervision of or in accordance with instructions from s
repregsentative of the ginning laboratory. Promptly, or shortly
after the time of harvesting, each lot of cotton not obtained locally
with the exception of cotton no. 47, was transported by motor truck
to the ginning laboratory. While being trucked to the laboratory,
the seed cotton was covered with a tarpaulin and the top layer of
cotton was sacked in canvas bags in an effort to hold to & minimum
the moisture changes that might occur in transit. Cotton no, 47
was shipped by freight and soon after arrival was wet down by rain,
Cotton no. 65, obtained locally, was also wet down by rain.

Since the moisture content and staple length of cotton so definitely
affect ginning, summaries and cross classifications of these character-
istics of the seed cottons are shown in table 2 for each year and for
total of the 3 vears. On the whole, there is a more-or-less even
distribution of these conditions over a relatively wide range.

TasLe 2—Distribulion by moisture conlent and staple longth groups, of seed
cottons used 1o the lests, from the crops of 1931, 1532, and 1538

Stople-langth group

Year and mofsiure-content group (percent) 34 to 314 ! to 13 146 to 125 144 inch
8 [0 *113 O H 4 4 1Rches
4l lenglbs | ~ inches foches inches ond longer

1931

Number Number Number Number MNumber
i 1 2 2

18.0and abave .. ... Ll
12,00 18 e -
BOto Il e
Below 8.0

1932:
18.0 nnd above
12,0t 15.0

1833:
16.0 and above
12,0 ko 15,0
8.0to 118
Below 8.0

All yenrs:

16.0 and abova

12.0 tp 15.9

8.0 to 11.0

Below 8.0 e,
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DRYING EQUIPMENT AND GIN MACHINERY
VERTICAL SEED-COTTON DHIER

The drying unit used in these experiments was of the vertical design,
developed and built by the ginning Iaboratory at Stoneville; Miss, It
employed the seed-cotton-drying process previously developed by the
Department of Agriculture (2). Figure 1 shows a disgrammatic

Hnfoadin
A 7

MODEL A
DOUBLE FAN METHOD

SMam heat coifx

_.-.-‘-‘_--"f:"
=
-]

i7 tloar

dry.r'nq_n r

MODEL B

SPLIT SUCTICN
SINGLE FAN METHOD

FIGURE 1.—THE VERTICAL SEED COTTON DRIER DEVELOPED BY THE LINITED
STATES DEPARTMENT OF AGRICULTURE.

Modal A 15 the principal and modei B 13 an eltaroate method of feeding.

pactionsl view of this vertical seed-cotton drier and indicates the
route of the cotton through the unit.

The double-fan type of installation, model A, used in the tests here
reported employed the following items of equipment: (1) One no. 30
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18-blade unloading fan operating at 2,000 revolutions per minute;
(2) one stationary-screen separator, 45 inches wide; (3) one no. 35
18-blade hot-blast or drying fan operating at 1,800 revolutions per
minute and delivering an average hot-blast volume of 4,150 cubic feet
per minute from zm% at a temperature of 70° F.; (4) three 2-row
sections of 1-inch fin-type copper-tubing coils with 2-inch globe velve
for each section; and (5) one 30-horsepower verticel gas-fired steam
boiler operating at 100 pounds gage.

The period of exposure of the cotton in the drier is about 15 seconds.

GIN MACHINERY

The gin stends used were 70-saw double-rib huller of brush and
sir-blast types, each of which was operated in combinstion with its
associated big-drum feeder. Unit condensers, from which the ginned
lint samples were taken, were used in connection with each gin stand.
Either a stetionary-screen separator or a revolving-screen separator
was used to remove the seed cotton from the conveying air current,
and from the separator it was distributed to the feeder.

METHODS

GINNING PROCEDURE

Upon arrival at the ginning laboratory, every lot of seed cotton was
carefully composited by hand when unloaded, and thoroughly mixed
in an effort to insure a uniform distribution of moisture as well as
other characteristics, Small samples of seed cotton were selected at
random throughout the mass of each cotton, they were placed im-
mediately in 6 to 8 sairtight tin containers, and were reserved for
moisture determinations. In the light of the relatively smasll varig-
bility in results obtained, this method of sampling is considered
reliable. An additional representative sample, weighing approxi-
metely 3 pounds, was reserved for other purposes. The remaining
seed cotton was then divided into lots of known weight in conformity
with the requirements of the tests,

Different lots of each of the vearious cottons that were employed in
drying tests were dried once in the double-fan vertical drier (fig. 1,
modeFA) at 1,2, or 3 of the drier temperstures of 150°,170°, 185°, 200°,
210°, 220°, 230°, and 250° F. A single section of the blast heater
generslly afforded sufficient heat for maintaining 150° ot the inlet of
the drier; two sections were used for ranges between 150° and 200°
end three sections were necessary for tests between 200° and 250°.
Semples of seed cotton, after drying, were taken in the manner
described for the undried material.

Portions of some of these cottons were sun-dried, and portions of
some were stored and turned by hand periodically in an effort to dry
them and to provide informatior on some of the more common
methods of conditioning for comparison with effects of artificial drying,
In these tests the portions of the seed cotions that were sun-dried were
spread in layers of 4 to 8 inches on tarpaulins and exposed to the

ect rays of the sun from 2 to 4 days. The stored lots were spread
in layers sbout a foot in depth on the floor of & sheet-iron building
snd were turned by hand 2 or 3 times each day during the storage
period of & week or more, depending on the prevailing weather
conditions.

36731°—38——2
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Equsal quantities of the unconditioned and conditioned lots were
conveyed by air through either a stationary-sereen separator or &
revolving-screen separator, before being delivered to the gin stands,
The two types of separators employed the same fan and had the seme
function. Since no significant difference was found in quality ele-
ments between numerous lint samples from the same cottons handled
by the two separators, cottons run through each of the two types were
therefore combined in the statistical analyses later described. The
separators were opersted at a constant speed.

ortions of all the seed cottons were ginned on & brush-type double-
rib huller gin after being handled by the big-drum cleaning feeder
ordinerily used with each gin. Portions of many of the cottons were
similarly ginned on an sir-blast-type gin, Since for the purpose of
this report the gin stend is considered only as a means for providing
ginned lint on which to study the effect of artificial drying, and since
15 was observed that the effects of drying seed cotton were similar
when ginned on either type of gin, the results shown in this report
relate only to the brush-type gin.

The effects of seed-roll density were so pronouneced that every test
was mede with both loose and tight seed rolls. In the absence of a
satisfactory mechaniesl indicator, the seed-roll densities were main-
tained as uniformly as possible, by regulation of the rate of feed
commensurate with the desired density. That is, the gin operator
by observation of & combination of the height and density of the seed
roll and by the ““feel” of the roll, regulated the rate of feed to main-
tain a uniform loose seed roll or & uniform tight seed roll as desired,

The gin saws were run at or near the speed recommended by the
manufgecturer, and were maintained at these speeds by the use of
variable speed controls. The gin stands and other auxiliary ginning
machinery employed in these experiments were new equipment and
were maintained in proper adjustment and repair,

Weights were obtained of foreign matter removed during the ginning
process on all lots, and of ginned %int. and seed on selected lots. "Power
readings were talken from the saw shafts in ginning certain of the lots
from the 1933 crop. Drier temperatures were maintained by manual
control of & vaive on the steam line to each blast heater.

Portions of many of the cottons were handled by different, types of
clesners and extractovs, and were ginned at or near the manufacturers’
recommended saw speed. Bome of these were also ginned at different
saw speeds. The eflects of these various machinery set-upsand speeds,
however, are beyond the scope of this bulletin,

During each test, after the desired conditions had been acquired and
maintained for a short period of time, a representative sample of
ginned lint, weighing approximately 2 pounds, was taken et the con-
denser for the purposeof fiber analyses and classification. Theresults
of fiber analyses and classification studies made on a series of samples
taken from each of several hundred tests confirm the representative
nature and reliability of this method of sampling. Additional
samples were taken simultaneously &t the condenser and were placed
in airtight tin containers for use in determining the moisture content
of the ginned lint, Repeated moisture tests have revealed thet this
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procci.edure of sampling is sufficiently accurate for the purpose of the
study. .

Frlcr;m some of the cottons, representative samples of cottonseed were
collected at the outlet of the seed conveyor, during the time the de-
sired ginning test conditions prevailed; a portion was placed in air-
tight containers for moisture tests and the remaining portion was
reserved for other analyses. Numerous moisture tests taken in this
manner indicated that the sampling error was insignificant.

QUALITY AND MOISTURE DETERMINATIONS

The samples of seed cotton and ginned lint reserved during the
inning tests were subjected, in the Stoneville and Washington fiber
aboratories, to cn.refuf analyses involving measurement and evalua-

tions of the elements of quality which are now measurable (3, 4, 14).

Moisture determinations were mede on samples of each of the seed
cottons reserved prior to the ginning tests, and on samples of seed
cotton, cottonseed, and ginne(% lint selected during the ginning test.
These moisture determinations, with the exception of those made on
cottonseed, wers made in drying ovens according to the method for
textile materials as recommended by the American Society for Testing
Madterials (). The moisture content of the cottonseed was ascer-
tained to a fair degree of accuracy by boiling a SO—F. sample in xylene
for a period of about 30 minutes, during which all of the free water
was distilled out and caught in a graduated distillation trap ® (16).
The water reading was then converted into terms of moisture per-
centage. In all cases, the moisture percentage is expressed in terms
of mollst.ure content; that is, as percentage of the original weight of the
snmple,

Cglor messurements were made by means of a disk colorimeter
developed in the Washington fiber laboratory of the Burenu of Agri-
culturel Bconomics® ({0, 11, 12).

The color of an adequate area of the sample is matched against the
composits color of a standard series of disks used on this instrument,
The readings obtained are converted into the color attributes recog-
nized by the normal eye, and by which any color may be specified.
Brilliance, that attribute which is a measure of the light-te-dark
quality of color, is the chief color measurement used to study the
samples of ginned lint, since the main color improvement to be made
by methods of ginning is that of brightening the lint samples. Chroma
refers to the depth of color, that is, to the creaminess, stain, etc. of the
cotton.

Length-distribution studies wers made in the fiber-array labora-
tories. The samples from the seed cottons employed in the ginning
tests were conditioned and the fibers from 4 samples of 25 zeeds, eac
gelected at random from each seed cotton, were carefully ‘‘butter-
flied” and removed by hand.” The total weight of the lint and of the

1 'Iéliags method provided results suffleiently accurate for this study and wns practicabla becausze of its

rapldity.

P NicExrsoN, I, APPLICATION OF COLOR MEASUREMENTS IN THE GRADING OF AGRICULTURAL FRODUCTS,
4 PRELTMINARY REPORT. U.R. De&t. Aglxl'., Bur. Agr, Econ, 36 En. 1032, [Mlmeographed,]

1 The cperailons [avolved in making the Aber arrays and In tha tests for lint Index and lint percentage
wale 'ormed [0 o laboratory having s standard condition of the atmosphers, namealy, 65 percont rolative
humldity and 70° F, temperature.
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seed from these samples was determined fo provide a lint index and
lint percentage (9). Using the method developed in the Washington
fiber laboratory of the Bureau of Agricultural Economics, arrays were
made of the lint from 3 of the 25 seed samples and usually 3 arrays
were made of selected ginned-lint samples & (7). The distribution of
fiber length in each array was determined by weighing groups of
fibers representing each length interval of measurement on 8 micro-
torsion balance, Awverages of the data from the three arrays were made
and the upper quartila * length was caleulated and used as a basis of
determining the effects of the various methods of conditioning and
gmmng cn fiber length. The fiber-length variability was determined
from the middle 80 pereent of the cumulative weight percentage of the
fibers in the length array. This was calculated by subtracting the
length at the 90- from that of the 10-percent point, dividing the result
by the length at the 50-percent point, and multiplying by 100 to convert
to percentage. This caleulation provides an index for comparing the
i:ffectﬁ of the different methods of ginning on the uniformity of fiher
engths.

Strength tests were made in the Washington fiber laboratories on
especially selected samples from the ginning tests by a rovision of the
method and apparatus developed by Chandler in that laboratory.1
A bundle of fibers was combed, wrapped, snd subsequently broken
in a textile-testing machine., The machine breaks thus obtained were
corrected and expressed as strength in pounds per square ineh of eross-
sectional area of the bundle of fibers.

The ginned-lint samples obtained from the ginning tests wers
classed by Government classers according to the official cotton
standards (13). During the 1932 and 1933 scasons one classer was
assigned to the ginning laboratory. snd he made the classifications
with muech eare, making not only an initial classification but also a
comparative class of the samples within each series of samples repra-
senting a particular cotton,

In the classification of the samples, grade and its separate factors
of color and leaf were recorded for ench sample. Table 3 shows the
code indices assigned to grade and to two of its components—color
and leaf. These indices correspond to the numerical designations of
the white grades according to the universal cotton standards for

grade,

'WEnp, R, W. PROPLEM3 AND RESEARCH METHODS IN COTTON GINKING, & FRELIMINAIY REFORT
U. §. Dept. Agr., Bur. Agr. Econ. 12 pp,, illus. 1026 (Mimeographod.]

& Tho upper quartile Jength 19 the lenplh of the fibers at Lhe 25-peccant point ag the length-cumulotlve
welght perceat curve beginniog with the longest fibers.

10 OpaxDLLEE, B. B, A NEW METHOD FOR DETERMINING TTIF STRENGTH OF COTTON. A TRELIMINARY
REPGRT. U, 8. Dept, Apr., Bur. Agr, Eeon, 16 pp. 1528,  [Mlmeograpbed.] The method neunlly used
bus been improved by others fu this Buresu's laboreteries.
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TanLE 3,—Schedule for collon classer's grade and for the grade Jaclors of color and
leaf based on the universal slandards for while grades
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t For use In conversion of code Indlces into doslgnations of grade'and Its component fzetora color and lenf

Preparation of cotton 1% inches or longer in staple was designated

according to the tentative standards for preparation of American
upland cotton of 1% inches and longer staple, namely, A, B, and C
for Strict Middling, Middling, snd Strict Low Middling grades 11
(13). Each preparation designation was further divided into three
equal steps, makmg possible the designation of nine degrees of prepara-
tion. The nine steps were indicated by attaching & plus or minus
gign to the letter designation. Preparation of cotton shorter than 1%
inches was compared with that of the white grades to which it most
nearly corresponded. Additional descriptive preparation steps were
used for cotfon of both length categories, ranging from below the
lowest of these steps, through *“pin cut.”” ‘Table 4 is a code of
preparation indices for cotton 1% inches and longer and for cotton
shorter than 1% inches, respectively, and shows what may be con-
gidered as generally comparable steps in the two length groups. )
11 Por detoiled discursion of thesn standards ses the folivwlog: UNitEp BTATER DEPARTMENT OF AGRI

CULTURE, BUREAUY OF AGEICULTURAL ECONOMIcH. HANDIOOE FOR LICENSED CLASS(VIERS (U, &, COTTON
BTANDARDS AcT}. 30pp. Revised, 1031, [Mlmecgraphed.]
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Tasrn 4.—Schedule for colton classer's designation of preparation

Designation

Cottons 145 inches an4d lonper Cottons shorter than 136 inches

3%

ling..
Middling..

b
2082 00 I

o
T

Middling
Btrict Qood Grdinary
Good Ordinary

#5%

BB IS

=]

E=1

)
nhhﬂ-&ﬂ-uhﬁ-lﬁsﬂ
A== r-- =1 =

5

10, $0-11, 40
11. 50-12. 49
12, 50-13, 40

-
B3 6D e (3 R O = 0 & e B B

Ginent. .

1 Used In conversion of eode Indiges into letter desiznations.
Staple was classed against the official cotton standards for length.
Table 5 is a schedule of the codes used in converting the fractional
designation to decimal inches,

TanLe 5.—Schedule for collon classer's designation of slaple lengih

Clnas limit
decimels !t

Class linlt

Fraction Decimal Qeelmals 4

Fraction Beclmal

Inches TInches Inches
b ose . L 062
. . B3R5
. 844 . . 8489
8503
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8750
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B0G
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038
1. 188
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e
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H
e
7
1
1
H
2
3
z

B e e e e

oottt It b ot 1t bk bt e bt 1t e
= s

1847 inchas
1352-+ inches

| Used In conversion of codo indices into fractional length destgnations,

STATISTICAL ANALYSES

The date for the seed cottons employed in the drying tests were
grouped according to temperature ranges of the hot air at the inlet of
the drier, to which the seed cotton was subjected, The data for the
cottons dried at each temperature range were subdivided on the basis
of staple length, then by moisture content, and finally by density of
seed roll.

The drier temperature groupings used are as follows: (1) 150° F,,
(2) 170° to 200°, (3) 210° to 230°, and (4) 250°. Two steple-length
groups—1% inches and longer, and shorter than 1% inches—were used.
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The moisture-content groupings selected were: (1} 16 percent and
above, (2) 12 to 15.9 percent, (3) 8 to 11.9 percent, and (4) below 8
percent. The two degrees of seed-roll density employed were loose
and tight.

The average moisture content of the seed cotton and of the ginned
lint, snd the average of each quality element of ginned lint was then
calculated for both undried and dried samples from portions of the
seme seed cottons, These paired averages of undried and dried
samples are shown in the appendix (tables 22 to 25) by the four drier-
temperature ranges used.

The average grade for cottons 1} inches and longer was obtained
by adding together the numerical value of the two grade factors, color
and leaf, dividing the sum by twice the number of snmples in the lot,
and attaching to this average the corresponding average of prepara-
tion expressed in letter designation. The average grade for cottons
shorter than 1% inches was obtained by adding together the numerieal
values of color, leaf, and preparation, and dividing this sum by chree
times the number of snmples in the lot, ‘This procedure was followed,
instead of averagng the grade of the individual samples as designated
by the classer, in order to preserve in this final average the minute
effects of conditioning or drying on either of the grade components.
This method of caleculating an average geide assumes equal steps
between the several grades. It is realized .hat the steps between
grades are not equal but no other method of averaging seemed so
practical. To facilitate the averaging of samples classed as spotted,
the spotied designation was replaced by reducing the color factor one
full step, thus m&king tha resulting grade more nearly equivalent to
the white standard. The leaf desighation was used as indicated.

Staple length was designated in intervals of one thirty-second of an
inch and converted into dechmal values for averaging, The final
average staple length of a group of samples was converted from the
code or decimal value to a fractional value and expressed in the
nearest thirty-second inch group with a plus or minus sign, by the
use of the schedule shown in table 5.

Since the same seed cotions do not appear in each moisture group-
ing, and since portions of the same cottons were not always dried at
each of the temperature ranges, the differences between paired aver-
ages of each moisture group, and at each drying temperature, were
used instead of the absolute values to determine the influence of
artificial drying on the moisture content of the seed cotton and
ginned lint, and on the quality of the ginned lint. Differences between
undried and dried samples were caleulated from the paired values in
tables 22 to 25 and are shown for seed-cotton and lint-moisture con-
tent, and for each quality element in tables 7 to 16 by the 2 staple-
length groups, 2 seed-roll densities, 4 drier-temperature ranges, and
4 moisture-content groups, Although many of these differences are
of small magnitude, most of them were found to be statistically
significant, The fact that consistent tendencies are shown in repeated
tests is o itself an indication of significance. Since portions of the
same seed cottons always entered into averages that are compared,
all of the results are based on paired observations.

As a direct result of this pairing of the seed cottons, a high correla-
tion naturally existed between the two single lint samples of each pair
entering into the averages, This element of correlation between the
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paired observations makes the apparent small differences between
some of the averages all the more significant. The degree of signifi-
cance of the mean differences was determined by the use of Student’s
method and probability table for sscertaining the significance of ths
difference between paired observations (8).

Scatter diagrams of the individual differences between paired
samples of lint ginned from portions of the same seed cottous are pre-
gented for each of the quality elements considered and for moisture
content. The data shown as averages in tables 6 to 16 arc plotted as
individual differences in figures 2 to 12, respectively.,

RESULTS AND DISCUSSION

Before describing the experiments and presenting the results of
studies, it seems appropriate to point out the primary conditions that
have been recognized as variables affecting the quality of the ginned
lint and have been controlled or measured, and to mention the
secondary conditions, both those that were held constant and those
not controlled.

Moisture content of the seed cotton, length of staple, and temper-
ature of the air in the vertical drier in their separate and combined
influences are the primary conditions of experimentation considered
in this analysis.

Recognized and controlled secondary conditions may be generally
described as the ginning process. These include sced-roll density,
type and complexity of the cleaning and extracting machines, fineness
and shape of saw teeth, speed of saws, etc. With the exception of
seed-roll density, the effect of each of these conditions was eliminated
by the use of a constant set-up throughout the experiments. In this
presentation the other conditions have been held constant, and no
attempt is here made to measure their influence.

Secondary conditions that were not controlled may be grouped
gencrally ns variety and quality of the seed cotton, and weather
conditions. Seed cotton has such variables as length variability;
strength and type of fiber; shape, weight, and fuzziness of the seed;
tenacity of attachment of the fibers to the seed; and quantity and
type of foreign matter in the seed cotton. Weather conditions
refer to the prevailing relative humidity and temperature at the time
each test was made. It is recognized that these factors are not unim-
portant, but any effect exerted by them would tend to be overcome in
averaging the quality elements of several cottons, Sufficient cottons
were not available to permit consideration of a wide range of these
secondary conditions under narrow limits of primary conditions.
However, some of the irregularities of the resuFts resented in the
subsequent tables ars due, no doubt, to inherent chﬂ’erences in the
secd cottons that were not completely eliminated.

Had adequate conditioning facilities been available ab the labora-
tory to vary the moisture content of separate portions of the same
seed cottons, eertain irregularities due to inherent characteristics of
the seed cotton would have been eliminated. However, since these
facilities for conditioning large quantities of seed cotton were mot
available, it was necessary to use different seed cottons in each
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moisture-content group. In certain respects, this arrangement is
very desirable in the be , inasmuch as it affords an opportunity
to study these practlcﬁ prob ems under natural conditions; that 1is
to say, the removal of moisture from, or the addition of moisture to,
seed cotton by artificial conditioning elone would not have represented
the range of natural and pracmcal conditions of the seed cotton in-
volved m this ginning problem:.

If seed cottons o% only a relatively high moisture content (16
percent or more) had been employed, the adjustment of the moisture
content of aliquot portions to successively fower percentages would
have required drying at successively higher drying temperatures, or
for longer periods, or both. Obviously such a method of procedure
would mntroduce other variables and effects.

On the other hand, if seed cottons of only a relatively low moisture
content (below 8 percent) had been used the adjustment of the
moisture content of aliquot portions to successively higher percentages
would have necessitated the addition of water in some form. 1t
would have been practically impossible to have added moisture
uniformly to all of the seed cotton in & given portion without con-
tinued handling. This additional handling would have sdded
vartables to the ginning results that could not properly be attributed
to the moisture content.

It also would have been difficult if not tmpossible to have obtained
seed cotton having a moisture content equivalent to that of very
“groen’ cotton had either the very wet or very dry cottoms been
used, and the moisture content of different portions of each cotton
adjusted artificially to the desired moisture percentage.

1t is believed, therefore, that the use of different seed cottons in
each meisture group offers the best possibility at present of obtaining
results of the most practical application, As regards the temperature
phases, portions of the same seed cottons were not dried at ell of the
drying temperatures reported in these tests because sufficient quan-
tities of every sced cotton were not aveilable to make these and other
ginning tests. However, portions of the same seed cotton were dried
at three of the temperatures in a number of instances. Where it was
possible for different portions of each of several cottons to be dried at
three temperstures, the laboratory and classing resuits obtained for
such cottons, or those considered in connection with table 19, were
substantially the same as the results shown by the difference ‘tables
7 to 16 for the tesis in which portions of each cotton were not always
dried at each of the temperature groups shown,

MOISTURE IN SEED COTTON AS RELATED TO PREPARATION OF
GINNED LINT

Moisture in seed cotton affects the quality of ginned lint primarily
in a sm%?1 grade element—preparation. Preparation (3; 18, p. 11) of

ginned lint is by definition a function of the ginning process rather
than an inherent quality of the seed cotton, althou [ﬁ the character-
istics and properties of the seed cotton play an nnportant part, It
seems desirable, therefore, that the relationship of moisture in seed

g3l —36——3
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cotton to the preparstion of ginned lint be pointed out before the
results of the dgying tests are presented.

The data for the undried portions of the 63 seed cottons used in the
drying tests were divided into 2 staple lengths, and 4 moisture groups,
a3 previously explained. The average moisture content of the seed
cottons, and the average moisture content and preparation of the
ginned-lint samples wers then calculated for both loose and tight seed-
roll ginnings for the number of cottons appearing in each moistur
group. The results are given in table 6 and figure 2. '

TaBLE 6.—Relatiopship of the average moisture content of undried seed coltons and
the average preparation of the ginned lLint samples

COTTONE 114 INCEES AND LONGER
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It 13 noted that relatively low ginning preparation is associated
with seed cottons of the highest moisture content and that on the
whole the preparation is better for the cottons of ench succeeding
lower moisture group. This tendency is shown by cottous of each
staple-length group ginned with either seed-roll density. The loose
seed-roll sam %Tzs on the average are higher in preparation than the
tight seed-roll samples for the cotton of every moisture group except
the lowest with the longer staple cotton. This indicates that a faster
rate of feed is possible as lower moisture-content cottons are ginned.

The preparation of the longer staple cottons is generally lower
than that of the shorter staple cottons in corresponding moisture-
content groups, showing that the unfavorable effect of moisture in
the seed cotton tends to be more pronounced for the longer than for
the shorter staple cottons. For example, the preparation of ginned
lint that was obtained for the shorter staple cottons averaging 19.8
percent moisture in the seed cotton was similar to that for tEtau Emger
staple cottons aversging 13.8 percent moisture,
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There is a closer relationship between the moisture content of the
ginned lint and prepsration than between the moisture of the seed
cotton and preparation. However, the cottons have been grouped in
table 6, ami) in subsequent tables, on the basis of moisture content
in the seed cotton because, from the practical standpoint, the deter-
mination of moisture in the lint could not be made prior to ginning,

The purpose, then, of artificially drying seed cotton is to lower the
moisture content, especially of the fibers, in order that smoother and
n;)orq e?cient ginning and & better preparation of sample will be
obtained.

COTTONS LV INCHES AND LONGER iN STAPLE

LOOSE SEED ROLL TIGHT SEED RGLL
LINT T 3 T T T T T T
PREPARATION |
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FIGURE 2.—PREPARATION OF INDIVIDUAL GINNED-LINT SAMPLES AS RELATED TG
THE MOISTURE CONTENT OF THE SEED COTTON AT TIME OF (GSINNING.

Relatlvely low preparation of glnned lint {s usually sssoefated with seed cotton of high moistora content

WEIGHT OF SEED COTTON AND OF GINNED LINT AS AFFECTED BY
ARTIFICIAL DRYING

MOISTURE REMOYED FROM SEED COTTON

The quantity of moisture removed from seed cottons of different
moisture-content groups by drying at different tem}l)eratures is shown

in table 7 and figure 3. Since two portions of each lot of undried and
dried seed cottons were ginned with loose and with tight seed rolls
consecutively, the moisture content of the two portions of seed cotton

inned with the two respective seed-roll densities were identical.
%E)?sture determinations, therefore, were made and reported for only
one portion.
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Tanre 7.—Moisture conlent of seed colfon: Average pounds of moisture per 100
pounds of seed collon, and average of the differences! befween undried and dried
portions of the same seed cotton

COTTON 1l INCHEB AND LONGER

150° F, 170° to 2° F. 210° to 230° F. 230° F.

Mo[istura c%rgotent
of soad cotton N
(percent) Before |POmOVEd| gop.n Ranlnlovad Batora Rent:}oved R_enﬁwvad

; b ¥ ¥
drying dr¥ing [ grying drying dry?ng

Pouads Pounds Pounds
18.0 und sbove 16.3 3 X 3.2 X X 2
120t0 2156 ... L0 . 2.2
Bto 11O ... 0.8 . X
Below 8.0 o - . i1

160 and shovo 2 3,4
120to 158 __.__ 3 1.5
Botolle ... X 1.1
Below B.0.oaeeo ... 3

? Sen tables 22 to 25 for paived values from which thess differences wore coleulated.

In general, for each ing-temperature range, the amount of
moisture removed from seed cotton by artificial drying increased with
each succeeding higher moisture-content group. Part of the dis-
crepancies to this relationship observable in table 7 are due to the
fact that it was not possible to obtain seed cottons with the same
moisture content before drying. Although several exceptions are
noted, particularly at the highest temperature or 250° ., there was a
tendency for each higher temperature to remove more moisture from
cottons of the same moisture-content group. The differences in the
effect of drying at different temperatures, however, on cotton of the
same moisture group were much}fess pronounced than those of drying
at any one temperature when cottons of different moisture content
were employed. That is, varying the temperature from 150° to 250°
for cottons of the same moisture content, resulted in much smaller
differences in the quantities of moisture removed, than was ohserved
upon drying at a given temperature seed cottons that varied in
moisture content from less than 8 to 16 percent or more.

Moisture removed by drying the seed cotton at 150° F, varied from
an average of about 1 pound per 100 pounds of seed cotton for cotton
having a moisture content of I;ess than 12 percent, to about 3 pounds
for cotion having 18 percent or more moisture. At 210° fo 230°
drying temperature the average amount of moisture removed varied,
on the average, from about 2 pounds for cotton having less than 12
percent moisture to almost 4 pounds for cotton having 16 percent or
more. Little if any additional moisture was removed by drying the
longer seed cotton at 250°, over thet removed by drying at 210° to
230°, This is to be explained, in part, by the fact that the relative
humidity of the hot air in the drying tower is very slightly less with
a temperature of 250° than with a temperature of 210° to 230°.
The capacity of this eir to absorb moisture is, therefore (within prac-
tical limitations which must prevent condensation inside the drier)
only slightly greater. Another possible reason is that all of the free
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moisture volatilizes at & drying temperature below the boiling point
of water, and drying at 2 higher temperature does not have an
opportunity to remove any appreciable amount of internal moisture
during the brief period of exposure within the vertical drier.

The amount of moisture removed from a given lot of seed cotton by
artificiel drying is no doubt influenced both by the inherent charac-
teristics of the seed cotton and by the nature of the moisture in the
cotton. Moisture occurs in the fibers and seed and on their exterior
surfaces, and it is reasonable to expect that their ratios will show
considerable variation. That is, seed cotton when damp or wet from
rain or dew will have excess moisture largely on the exterior; whereas
seed cotton exposed to continued damp or rainy weather and its

COTTONS I8 INCHES AND LONGER COTTONS SHORTER THAN 1k INCHES
MOISTURE [ 1 I T T

REMOVED Fe— .

PEACENT IR

.

25(

2
i
-]
2
a
2
(9
3
2
4]
F
I
E
2
0
2
&
3
[}

I R O I bl
I8 20 214 4 a8 12 28
¥ SEED-COTTON MOISTURE {PERCENT}

FIGURE 3.—DIFFERENCES IM THE MOISTURE CONTENT GF UNDRIED AND DRIED
PORTIONS OF THE SAME SEED COTTONS,

Within the limits employed, the smount of molsiuce romoved by drying tends to increasn with increase In
tha wolsturo content of the seed cotlon and witi: fncrense in the drying tempernitrs,

sttendant high relative humidity, or cotton recently picked from
stalks of rank growth or heavy foliage, will have a rolatively high
moisture content within the seed and fiber substance. In the light
of such considerations, it is evident, that, from a ginning standpoint,
the absolute amount of moisture removed is, to some extent, of more
significance than the relative amount.

MOISTURE REMOYED FROM THE LINT

Artificial drying is more effective in removing moisture from cotion
fibers (table 8 and fig. 4) than is indicated by the amount of moisture
removed from seed cotton. Since the fibers (through their dimensions,
relatively great surface exposures, and nature) are much more
susceptible to drying than are the sceds, most of the moisture removed
from secd cotton, during the short period of exposure in the drier,
comes from the lint rether than from the seed. Moreover, the seeds
comprise about two-thirds of the weight of seed cotton, and the usual
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moisture content of cottonseed is higher than that of lint. Results
from moisture tests of seed cotton, and especially if the seed cotton
has been artificially dried, do not necessanly indicate, therefore, the
ginning condition of the fibers, Finally, the moisture content of the
seeds is considerably less important from a ginning standpoint than is
the moisture content of the fibers, unless the seeds are so wet that
they are soft or mushy.

Tavre 8.—Moisture content of ginned linl: Average of the differences! in pounds of
motsture per 100 pounds of lint between lint ginned from undried and ﬁam dried
porlions of the same seed cotlon

COTTON il INCHES AND LONGER

Loose seedd rail Tlght seed rall
Molature content of
peegy CoLten (per- e le | moct 170°to | 2000t
cent, . a o . a 0° to a -
i e F. | 2w w, | W0°F [ ase k[ gse | B 2

Poynde | Pounds | fPounds | Pounds { Pounds | Pounda
3.5 4 z 3.0

A . 3 . 31 & 3 3.3 N
B0to 1o L. . X 2.2 X . 2.3 2.2
Below ¥0_.......... . 2.4 2.1 2.0

12,0 and above i 3 A4
12.0¢t0 159, . :
BOtalla.._. -
Below B.0..........

! Bee 10~0, tables 22 to 25 for palred values from which these diffurences wore ciletlnte:d,

It was found in general that the absolute amount of moisture re-
moved from the fibers at each drying-temperature range was groater
for cottons of successively higher moisture-content groups and that the
tendency of increasing the drying temperature on sced cottons of the
same moisture content was o increase the amount of moisture removed.

With the shorter staple cottons the absclute amount of moisture
removed from 100 pounds of lint by drying at a temperature of 150°
F., varied from an average of about 1.5 pounds, for seed cotton having
8 to 11.9 percent, to more than 4 pounds for seed cotton having 16
percent or more. By drying at a temperature of 250°, such moisture
removals ranged from about 3 pounds to niore than 5 pounds. The
amount of moisture removed irom the lint of the lenger staple cottons,
showed a similar tendency with respect to cottons with moisture
coutent of less than 12 percent.

With the cottons having 16 percent or more moisture, smaller propor-
tions of moisture were removed from the liut of the longer steple cottons
than from the lint of the shorter staple cottons. However, this appar-
ently greater reduction in the moisture content of the ginned lint of
the shorter staple cotton is due, in a large measure, to the fnct that
the average moisture content of the shorter staple cotions, before

ing, was considerably higher than that of the longer staple cottons,
xcept for the short cotton of this higl-moisture-content group,
the moisture remaining in the lint ginned from all cottons having a
meigture content above 12 percent was approximately 7 percent after
drying at a temperature of 150° F. (table 22), Higher drying temper-
atures reduced the moisture content of the ginned lint below this
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fipure in many cases, particularly the high drying temperature of 250°,
l\ﬂlreover, the moisture content @fhll.%nt ginned from seed cotton
heving & moisture content of less than 12 percent was reduced below
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REMOVED { L |
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SEED-COTTON MOISTURE (PERCENT)
FIGURE 4,—DIFFERENCES IN THE MOISTURE CONTENT OF LINT GINNED FROM
UNDRIED AND FROM DRIED PORTIONS OF THE SAME SEED COTTONS.

The amount of moisture remaeved from the lint tends to Increass as sead cottons of successlvaly bigher
maiatiure content were dried,

EOEFNON PFPNONM APFPRON PR NOM

7 percent or in some instances as low as about 5 percent by drying
even at the lowest temperature. Also, as higher drying temperatures
were used, still further reductions were shown.




24 TECHNICAL BULLETIN 508, U. . DEPT. OF AGRICULTURE

The amount of moisture removed from the lint by drying the seed
cotton is important from the standpoint of value, since a]lgcotton is
sold on the Easis of weight. If a drying temperaturse is used that is
higher than that required to dry satisfactorily a given cotton, the
weight of the lint will be unnecessarily reduced by the amount that
the moisture content of the lint is lowered below the usual moisture
content of cotton picked and ginned under normal weather conditions,
There are no official standards for moisture content in American
cotton, but generally accepted trade practice recognizes a moisture
regain of about 8.5 percent as the usual allowable moisture in raw
cotton (7). A regain of 8.5 percent is the equivalent of 7.8 percent
moisture content. Therefore, if the moisture content of lint is not
reduced below 7.8 percent by artificial drying, the loss in weight from
the standpoint of the marketing system cennot be said to be an eco-
nomic loss. However, if only a relatively few growers dried their
cotton before ginning, they would probably be penslized by the
amount of the loss in weight. By refercnce to tables 22 to 25, 16 will
be seen that seed cottons having a moisture content of 8 to 11.9
percent will generally produce, when ginned without drying, lint
having a moisture content, of 7 to 8 percent.

Under present marketing practices in the United States, excess
moisture in baled cotton is allowed for by dockage at the time of
the original purchase of the cotton, in order to compensate for probable
loss in weight as the eotton dries out in storage or in transit (6), pege
100. However, at present, individual bales that are dried receive
the same treatment.

In order to study the effeet of artificial drying on the weight of a
bale of cotton of standurd size, & 3,000-pound lot of seed cotton,
having a moisture content of 14.06 percent, was divided into two equal
portions. One portion was ginned without drying, and the other
after drying in the double-fan vertical drier at 220° F. After being
ginned and baled on September 9, 1933, the two bales were stored at
Leland, Miss., in a commercial compress having a roof, a concrete
floor, and two open sides. The bales were wrapped with jute bagging.

The moisture content of the undried bale of lint at the time of
ginning was 10.9 percent, and that of the dried, 7.8 percent. The
hales were taken to the compress immedintely after ginning; they
weighed 441 and 425 pounds, respectively, on arrival. They were
reweighed each week for a period of 35 weeks. During the first 10
weeks the bale ginned from the undried seed cotton lost 12 pounds,
whereas the weight of the bale ginned from the dried seed cotton
changed only slightly. After the twelfth week the undried bale
remained almost constant in weight while the dried bale gained, until
u$ the end of the eighteenth week the dried bale weighed only 3 pounds
less then the undried bale. This relationship remained practically
constant throughout the remainder of the test.

Moisture tests mnde after 35 weeks of storege revealed that the
undried lint contained 8.6 percent of moisture and the dried 7.6 per-
cent. ‘This test shows that because of the evaporation of excess
moisture, the undried bale lost weight whereas the bale from dried
seed cotton, which was of approximately usual moisture content at
the time of ginning, did not underge any apprectable change in weight;
and that after a sufficient period of storage thers is no material
difference in weight of dried and undried beles.
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QUALITY OF GINNED LINT AS AFFECTED BY ARTIFICIALLY DRYING
SEED COTTON

GRADE

In presenting the offects of artificially drying the seed cotton before
ginning, on the grade of ginned lint three methods are used. They
are: (1) the presentation of classing data to show the effects on
preparation, color, and leaf classed first as separate factors of grade
andp then averaged to obtain the net effect on the grade; (2} the
presentation of %aboratory measurements of the brilliance of paired
samples ginned from undried .and dried portions of the same seed
cotton; and (3} the use of photogrephic illustrations of ssmples
ginned from equal portions of the same seed cotton, one portion of
which was ginned without drying end the other after drying.

PREFPARATION

The c%mliby element most noticeably benefited by drying the seed
cotton before ginning is preparation, or smoothness of ginning.
The improvement in preparation is closely related to the amount of
moisture removed from the seed cotton, and more particularly to that
removed from thefibers. Theaverage differencesin preparation of lint
ginned from undried and dried portions of the samse seed cottons are
shown in table §. Differences between undried and dried samples of
individual cottons are shown graphically in figure 5. It has been
noted that, with seed cottons 0? successively higher moisture content,
grealer quentities of moisture were removed from the lint by the dry-
ing process. These effects are highly related to preparation improve-
ments That is, the beneficial eflects on preparation of drymng at
either temperature renge increased generally as seed cottons of each
succeeding higher moisture group was dried and larger amounts of
moisture were removed. The preparation improvements with the
longer cotions having 12 percent or more moisture are similar to those
with the shorter cottons having 16 percent or mors moisture. How-
ever, the preparation enhancements with the shorter cottons having
12 to 15.9 percent moisture are usually higher than those of the longer
cottons having 8 to 11.9 percent moisture.

TApLE 9.—Preparation of ginned lint; Average of the differences ! between the
classer's designation of preparalion of lint ginned from undried and from dricd
porliong of the same seed collon
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FIGURE 5.—INFFERENCES IN PREPARATIGN, AS OBSERVED BY THE CLASSER,

BETWEEN PAIRED SAMPLES GINNED FROM LINDRIED ANG FROM DRIED PORTIONS
OF THE SAME SEED COTTONS.

Withic the llmits smployed, preparation fmproveinents 65 & reslt of drying are more proncuznced a9 the
molsture confont of the seed cotton increased.
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The changes in preparation as a result of drying the longer staple
cottons of the 8 to 11.9 percent moisture group were still favorable
to drying; but with the shorter cottons of this moisture group, the
imi)rovements, in general, were small, particularly when the loose seed
roll was used in ginning. The effects on preparation produced bﬁ
drying cottons of & moisture content below 8 percent were so sma.
and inconsistent for both long- and short-staple cottons, and even
detrimental in some instances, as to suggest that cotton of this mois-
ture content should not be artificially dried.

Increasing the drying temperature above 150° F. for seed cottons
of either moisture group resulted in only small additional benefits to
grepamt.ion at the 170°-200° temperature range. Little or no further

enefit wes realized by drying at 210° to 230° or 250°. It would ap-
pear therefore, that the drying temperature range of 170° to 200°
removed énough moisture to put the seed cotton in the optimum gin-
ning condition, and that any additional moisture removed by higher
drying temperatures was not reflected in further preparation improve-
ment.

Greater improvements in preparation of ginned lint were obtained
generally, as a result of drying, for the longer staple cottons than for
the shorter cottons. The apparent exception to this tendency, as
shown by the data reported for seed cotfons in the 18-percent-and-
above moisture group is explained, in part ot least, by the fact that
the moisture content of the longer staple cottons averaged consider-
ably less than that of the shorter staple cottons of the same moisture
group (table 7). The average moisture content of the longer staple

cottons in the 16-¥ercen {-and-above moisture group was only slightly

above 16 percent for either group of cottons, except for those dried at
210° to 230° F., and only a little more thian 2 percent greater than
the average of the seed cottons in the 12 to 15.9 percent moisture

oup. Probably this explains why the preparation of the lint ginned
gom the undried longer staple cottons in the 16-percent-and-above
moisture group was only slightly lower than that ginned from the
cottons in the 12 to 15.9 percent moisture group. %ia in turn ex-
plains why the imlprovement in preparation as & result of drying was
no greater for the lint ginned from the seed cottons of the 16-percent-
and-above moisture group than that of the lint ginned from the cot-
tons in the 12 to 15.9 percent moisture group.

When portions of these same longer staple seed cottons were dried
before ginning, the preparation of lint ginned from seed cotton of the
8 to 11.9 percent moisture group and t%at, ginned from cotton in the
12 to 159 percent group was practicelly the same, and was only
slightly different from that ginned from seed cottons in the 16-perceni-
and-ebove moisture group (tzbles 22 to 25), The improvements in
preparation therefore, as a result of drying the longer staple eottons,
were not any more pronounced for seed cottons having 18-percent-or-
more moisture then for cottons of the next lower moisture group.
However, hed the seed cotton in this moisture group averaged sbout
18 percent, or 4 percent above that of the cottons in the next lower
morsture group, as did the shorter staple cottons, it would seem rea-
sonable to expect that the improvement in preparation as a result of
drying would have been more for cottons in the 16-percent-and-shova
moisture group than for those of the next lower group,
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The preparation of lint of the shorter staple cottons, ginned after
ing, was practically identical for cotton of each moisture group,
dned at either temperature range, while the preparation of the lint
from the undried cotton was lower for each succeeding higher moisture
group, The differences in preparation, then, between corresponding
groups of undried and dried cottons were increagsingly greater as
cottons of each succeeling higher moisture group were compared.

TaBLe 10.—Color of ginned lint: Average of the differences ' belween the classer's
des&gnatéon of color of lint ginned from undried and from dricd portions of lhe same
aeea collon

OOTTON 13 INCHEB AND LONGER
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|rrdlcates lower quallty of lint from standpolnt of color as o result of drvinp the seod cotton betore glooiog.
T 1.0 polnt=1 coler step,  Bes tabls 3.

COLOR

The averages of the differences in the grade factor of color, as
observed by the classer, between the lint ginned from undried and from
dried portions of the same seed cottons are shown in table 10. Differ-
ences between undried and dried samples of individual cottons are
shown graphically in figure 6. Although the classer did not find a
difference getwean the color of lint ginned from undried and dried
cottons for most of the tests made, such changes as were observed
showed an improvement in eolor for the dried portions. There
appears to be a slight tendency for the color to improve when cottons
0? the higher moisture content were dried. This was observed to be
espacially true when the color of the lint ginned from the undried
portions was sufficiently low to offer an opportunity for brightening
as a result of proper drying and ginning procedure. That is, low-

rade cotton, heving & correspondingly dull color, would be more
ikely to be improved by drying than would relatively high-grade
cotton.

Brighter color of the lint as a result of drying the seed cotton could
result from several influences, either singly or in combination.
Smoother preparation would tend to cause the lint ginned from the
dried cotton to appear brighter, in that the shadows would be less in
evidenca than in samples with rougher preparation. The “fluffing”
of individual locks in the:zigzag course of the seed cotton through thé
drying tower might tend to cause the lint to have a brighter appearance,
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FIGURE 6. —DIFFERENCES [N COLOR, AS APPRAISED BY THE CLASSER., BETWEEN
PAIRED SAMPLES GINNED FROM UNDRIED AND FROM DRIED PORTIONS OF THE
SAME SEED COTTONS.

Color changes ata ralatively small but are usually favorabls to drying.
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Also, to the extent that the dried seed cotton would respond more
readxldy than the wet seed cotton to the cleaning machinery, the lint
would appear brighter, However, no definite improvement in leaf
content was noted by the classer in this study as a result of drying the
seed cotton.

LEAF

The average differences in the grade factor of leaf content, as
observed by the classer, between lint ginned from undried and from
dried portions of the same cottons are shown in table 11, Differences
for individual cottons are shown graphically in figure 7. Obviously,
improvement in the leaf designation refers to a reduced quantity of
leaf or other foreign matter in the lint.

TabLe 11.—Leaf conlent of ginned lint: Average of the differences ¥ belween Lhe
classer’s designation of leaf content of lint ginned from undried and Jrom dried

portions of the same seed cotion
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! See tables 22 {a 25 for paired values {rom which these differonces were calculated. Minus sign {—}
indicates Jower quality of hnt from standpolnt of leaf as a result of dtying the seed cotton befors glooing,
11.0 poiot=1 leaf step. Sea table3.

Artificially drying the seed cotton did not appear to affect the leaf
content of lint consistently and generally caused very few changes,
except, possibly, in the case of short cottons of highest moisture con-
tent. In some cases the effects were in favor of drying, but in others
the opposite effects were noted.

A classer’s concept of leuf is influenced not only by the Tmntity
of leaf or foreign 1natter, but also by the size of theleaf particles (733.
Large particles of leaf are less objectionable than smaller particles.
To the extent that artificial drying causes the ginning process to break
up the leaf particles without increasing the quantity removed, it
tends to cause the quality of dried samples to be lower than that of the
urdried. This may account for the failure of the classer to observe
any definite improvement in the leaf quality as a result of the drying
treplments.

The quantity of leaf removed from the shorter staple cottons of
highest moisture content, as s result of drying, appearedp to be slightly
greater than for cottons of this same staple group but of lower mois-
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FIGURE 7.—DIFFERENCES IN LEAF. AS OBSERVED BY THE CLASSER, BETWEEN
PAIRED SAMPLES GINNED FROM UNDRIED AND FROM DRIED PORTIONS OF THE
SAME SEED COTTONS.

Lesl changes ata relatively few and slight bot are favorable to the drled =amples in & majority of the cases,
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ture content. For the longer staple cottons, this tendency was not
in evidence. It is possible that the long-staple cottons offer more
resistance to the removal of leaf than do the shorter cottons, in that
the longer fibers because of their length and fineness cling more te-
neciously to the leaf particles. Although the cleaning action of the
drier, the separator, and the cleaning feeder mi%ht. break up the leaf
perticles as & result of drying, these finer particles would still remain
in the lint of the longer cottons and contribute to a lower quality
more than would the larger leaf particles.

TOTAL GRADE EFFECTE—CLASBEE'S DESIGNATION

The influences of drying seed cottons on grade of ginned lint, as
averaged from the classer’s designations of the grade factors of colar,
leaf, and preparation, are shown in table 12 and figure 8. The
averages representing differences in grade between undried and dried
lint shown 1n the table and in the figure were obteined by averaging
the differences for color, leaf, and preparation shown in tables 9, 10,
and 11, end in figures 5, 6, and 7, respectively. Since drying the
seed cotton raised the preparation of the ginned lint much more than
the color or leaf, these improvements in grade are largely reflections
of better preparation,

TaBLE 12.—Grade of ginned linl: Averuge of the differences® between the clapser’s
designation of grade cif lint ginned from undried and dried portions of the same
aeed cotlon (by staple length, moisture confent of seed cotlon, seed-roll densily, and
drying lemperalure)
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{percent ) 1T° to | 210° to b 170° to | 210° to

| W°F. | 20°F, - 20°F. | 2W)°F,

Code Codd Code Code
pointe? i points points
18.0 and above 0.8 2. 0.7 0.7 8] 0.3 0.5
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! Bee: tables 22 Lo 35 for pafred values from which these differences wers calpulated.
11.0=1grade step. Bea table 3.

In general, the average improvement in the grade of the ginned
lint as a result of drying the seed cotton increased with seed cottons
of each successively higher moisture content. The changes in grade
were small for the two groups of cotion of low moisture content;
and they approximated one grade, on the average, for long- and
short-staple cottons, respectively, having 16 percent or more mois-
ture. For cottons having a moisture content 12 to 15.9 percent, the
improvements in grade es a result of drying were about 0.8 and 0.5
for the long- ang short-staple groups respectively. Some of the
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FIGURE 8.—DIFFERENCES IN GRADE, AS OBSERVED BY THE CLASSER., BETWEEN
PAIRED SAMPLES GiNMED FROM LINDRIED AND FROM DRIED PORTIONS OF THE
SAME SEED COTTONS.

Grade iroprovements are dus prineipsily to better preparation. Withlo the limits employed, thay gen-
arslly were increasingly grealer as seed coltons of sucecossivaly higher mofsture content were dried.
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cottons were sc wet that drying at the temperatures emploged
caused grade improvements amounting to as much as two full grades

_Practically as much improvement was obtained for cottons of the
different moisture groups by drying at 150° F. as at any of the b;iﬁher
temperatures used. Some slight grade benefits over those realized
at 150° resulted from drying the cottons of the two higher moisture-
content groups &b the temperature range of 170° to 200°. This was
due, no doubt, to the greater amount of moisture removed by drying
at the higher temperature, which resulted in an improvement in one
or more of the grade factors, but principally preparation. However,
drying at 210° to 230° did not result in any increased grade benefits
over those realized at 170° to 200° temperature range, as the addi-
tional moisture removed was not enougﬁ to cause further improve-
ment In preparation. Generslly, the grade improvements as a result
of drying at 250° were less than those observed at some of the lower
drying temperatures, even though the amount of moisture removed
from the lint was greater in some cases than that removed by lower
temperatures. It was observed by the classer in some instances that
the lint ginned from seed cotton dried at 250° had & dull and spongy
appearance,

With the exception of cottons in the moisture group of 16 percent
and above, an exception which undoubtedly is more apperent than
real, the grade of lint ginned from long-staple cotton benefited more
than that from the short-staple cotton by drying the seed cotton before
ginning. As previously explained, the remson the longer staple
cotton of the 16-percent-and-above moisture group showed less im-
provement than the shorter cotton in this grouping is tracesble to
the difference in the average moisture content of the seed cotton, and
to the original grade of the cotton in the two length groups. In this
moisture group the shorter staple cotton averaged considerably higher
in moisture content than the longer staple cotton, while color and leaf
of the lint ginned from the undried portions of the shorter cotton was
somewhat lower than these qualities in the longer cotton. The
shorter cotton therefore had a greater opportunity for improvement.
That is, the higher moisture content of the shorf cotton caused the
lint obtained without drying to be relatively lower in preparation than
thet obtained after drying, and in addition, the low quality of color
and leaf in the short cotton could be more easily improved by drying
than could these qualities which were already high in the longer cotton.
As a rule, long-staple cotton that is ginned without drying is much
mmore susceptible to gin damage than short-staple cotton, especially
in the case of seed cotton containing excessive moisture.

TOTAL GRADE EFFECTE—LANORATORY DETERMINATIONG

The beneficin} effects on grade of drying seed cotton were also indi-
cated by laboratory determinations of brilliance, n messure of the
light-to-dark appearance of the samples that is highly correlated with
grade.”” As shown in table 13 and figure 9 the improvements in this
factor were genersally more noticeabls for the cottons of higher mois-
ture content. Higher brilliance of dried samples as compared with

1 The correlntion Is high since brillinnce measurerments are nifected by tho three grada Mnctors, Lhat is,
by the greater or emeller number of shadows which sccompany <different degrees of praparsiion, by the
color of the lint itself, end by the quantliy of Jesl.



http:grade.12

EFFECT OF ARTIFICIALLY DRYING SEED COTTON 35

COTTONS 14 INCHES ARD LONGER
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FIGURE 9.—DIFFERENCES IN BRILLIANCE, AS MEASURED IN THE LABORATORY,
BETWEEN PAIRED SAMPLES GINNED FROM UNDRIED AND DRIED PORTIONS OF
THE SAME SEED COTTONS.

Prillinges changes, ns measured in the Iaboratory, are highly correlated with the grade changes abserved
by the classer, afmwing some tendency to he greater a3 cottons of sucressively higher moisture content
wers dried
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undried samples results from the smoother preparation and reduced
quantity of leaf or other foreign matter of the dried samples, both of
which brighten the appearance of the lint.

Tanve 18.—Brilliance of ginned samples: Average of the difforences? belween
laboralary measurements of brilliance of samples ginned from undried and dried
porlions of the same seed collon

COTTON 134 INCHES AND LONGER

Loose seed roll Tight seed roll

Moisture content of
send cotton (per-
oent)

1707 te | 210°to e T, gg: .*i"?

210°
W F. | WP*F, 230° F.

Unitsr | United | Undts? tUnits! nits?

0.08 &7 0.62 8 003 0. 00
.07 .18 L34 . .03 W02
.t .08 L0 . .02 il
.13 .00 —. 02 .05

COTTON BHORTER THAN 1) INCHES

18.0 sod pbove, 3 0.4 1 ) 0. 17 . G048
12010 156 00 .01 . . G2 .00 .05
80talle. . . . . . Q2 . ~.01
Below 8.0._. . —. 03 - ]

1 Bea tabies 22 Lo 25 for paired values from which thess differences were calenlated, Minussign (—) indl
cated lower quality of lint from standpoint of brilllance a3 n resuit of drying the seed coticn before glnnlnf.

1 Brilliance readings of cotton samples range from approximately 7.0 to 0.6 on o scale which extends {n
edqual Atepa from ¢, which is black, to 18, which Is white.

Thers ap;ieared to be a tendency for the enhancements in brilliance

of the samples to be more pronounced as temperatures up to 210° to
230° F. were used, but the use of the excessive temperature of 250°,
in many cases, %ave less improvement in brilliance than did lower
temperatures. ‘The brilliance was even less for some samples dried
at 250° than for corresponding undried spmples, indiceting & deaden-
ing or dulling of the color in samples that are subjecteg to drying
temperatures relatively high in comparisen to the amount of mois-
ture in the seed cotfon.

TOTAL GRADE EFFECTE—TPEOTOGRAPHIC ILLUBTRATIGNS

Photographic illustrations of the improvements in grade, to which

reference hes been made, are shown by plates 1 to 3. As slready
steted, these grade mnprovements are largeYy due to better preparation
of the lint ginned from the dried portion of the seed cottons,
* In plate 1, samples are shown that had been ginned with and with-
out drying from & long-staple cotton having a moisture content of
16.2 percent before drying. As a result of drying, substantial im-
provements are shown In prepsration and in color and leaf, Increas-
Ing improvement in the appearance of the samples is shown for each
higher drying temperature used. The difference in preparation be-
tween samples ginned with loose and t.ith seed roll are much greater
for the undried portions then for samples ginned from the dried por-
tions. As pointed out previously, drying damp or wet seed cotton
befors ginning permits the use of a faster rate of feed without material
damage to the quality of the lint.




Technical Bulletin 508, U. 5. Depl. of Agriculluze PLATE 1

LINT SAMPLES RESULTING FROM GINNING PORTIONS OF THE SAME LOT OF 154
II:)NCH COTTON 1N DIFFERENT STAGES OF MOISTURE CONDITION AND SEED-ROLL
ENSITIES

Phe three samydes on e lefl were glaned with oo Toose seed roll; Uw ieee on the ripht were ginoed with a
tight seed roll. L1 aned £ were ginned in s dump eowlition, Cand Sater drying nverllel drierat 10° K,
e Aand Fafler drying fo verticnl drier oL 200% £ Nate (hesubstuonal itnprevemss cosed by drving.,
Bmnnpdes pinned with o looze goed poll G0, €0 I20are repnhurly better than those gt sith o tight seod
redl (44, 40 F Uhe diTeremer Begnge parieebrds oorked In the esse of chie anorled sooples o comprred
witl f2.  Dryimg redoees (e relative degrese of danoge frone Uis viiese bod dees oot elineinoe 18 {3 s-
xiﬁsiplxli Dolfins HRF micl-sensnnn dognp eat eropy 10, winmied o brash gim ot wsow Speed of BKE pon,
after landling by o stativnmry sereen separidor, 561 [ g
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LINT SAMPLES RESULTING FROM GINNING PORTIONS OF THE SAME LOT GF 114-
I!:;ucn COTTON IN DIFFERENT STAGES OF MOISTURE CONDITION AND SEED- ROLL
ENSITIES.

The three gamHes o vhe Jofb were ginned with o Joose sead rolls the {hree an (e risht were ginned with n
tight seed eoll. oL aned 1 wore pinned in green and dap eomlition, € and £ aler drying in vertical
drier ot 10* F., aned B oaned Palter drying in vertieal drier nr 152 F,  Note that, the deler snmpiles nre
superfor i gracde 1o e weeen and g sonnles,  Snnsgades ginaned with o loose seed ol nre eonsistently
belter than these ginned with o tight seed rofl, e damnge einsed by gt meand redl oty ninudrlesd smpile
(410 Leing grenter Lhen that oo i dewse el oo geeen sod dammp sample (401 Deying reduces e
relntive deree af dumpee from This Guese bug does oot sleninale (. (2ot Coraline Coker Clevelnnd
No. 5, firsL picking proen sel damp eotton, erop L, o oren st sin sl s Suw Speet of SR Lo
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LINT SAMPLES RESULTING FROM GINNING PORTIONS OF THE SAME LOT OF 3ty

INCH COTTON IN DIFFERENT STAGES OF MOISTURE CONDITION AND SEED- ROL-L
DENSITIES

The thiree sampdms oo the Teft were gined soith a Noe s rolls the e an Pl right were ginmsd wigh o
tight seed rgll, L3 and M soere ghunmmd in groes i oz uu]n(muillmll Camd D allerdryime in verueal doee
L P F, amd i 4 affer deyimge {0 vertiesl dewe ot 155° Fo U he drier eposel subistontial grile
illlIlrm'r:lrwlli\ ort o bans e wath o loeese el roll 1 4 B =neh sanpdes beine eansistent!y edler
thin for Vhe Lheht seed ol saemydes €68, 0, P (Arkimsas W [ ty g, st piekeome green il doom)
caltan, crap P, poned on o Lrosh e at aosow <peed of S8 peom
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Referring to plate 2, the samples ginned with and without drying
are from s shorter staple cotton having an initial moisture content of
18.2 percent. The samples from portions of the artificially dried
aeed cotton are substantially higher in grade than those ginned from
the undried seed cotton. The grade of all of the dried samples are
similar regardless of seed-roll density used, indicating again that
from the standpoint of grade preseryation a faster rate of feed may
be used when the cotton is dry.

Dried and undried samples from a short-staple cotton having a
moisture content of 24.4 percent are shown in plate 3. When the
tight seed roll was used in ginning, the samples ginned from the por-
tion of the seed cotton dried at 185° F. was more than two grades
higher than that ginned from the undried portion., Similar difference
for the portions ginned with the loosc seed roll amounted to more
than one grade.

STAPLE

Crassrr's DeEsicNATION OF STAPLE LENCGTH

The effect of drying seed cotton on the sba.]ile sength of ginned lint,
18 observed by the classer, is shown in table 14 and figure 10, by
moisture conlent of the seed cotton, and drying temperature.

TapLE 14.—S8taple length of ginned Mnl: Average of the differences! between the
clagser's designalion of staple length of lint ginned from undricd and dried portiona
of the same sccd colton.

COTTON 1} INCHES AND LONGER

Loose seed roil Tight seed rall
Moisture content of
seed cotiom (per- . . . R
ceats 156°F. | S0t | A0te | aer, | woo . | BRI | AN | we

Inchexd | Inchex | Frches? | Fnchead | Inghes? | Friches? | Inchesi | Inefes?
0. () 0.000 | —0.008

36.0 anid ahove =004 =cowl 0032 0.021
12.0 Lo 15.8-. . . - M1 —. 020 Nt 000 —, 020
8.0 WL 0 qLE —. 013 —. {8 . . —.0Mb6 —. 0l
Below 8.0_. ... il —, {42 L Rt

0. B2

COTTON BHORTER THAN 1 INCHES

16.0 end ahove 0.000 { 0. 005 0,006 X 0. 000
12000350 ... -, 0H —. 020 —. 010 . ~—, 00D
. 005 — 03l . 000 . —. 010 v 000
Bolow 8.0. .- , 000 —. 003 —, 018 —, 003

i Sea tables 22 to 25 for paired valires from which these diferooces were enlcitinted. Minns slgn (=) Indl-
c:i:tesi lower quallty of lint trom stendpoinl of staple Jength es a result of drying the seed cotton befors
noiopE.
¢ 10,081 = 44z inch.

The lint {rom seed cottons having 16 percent or more moisture was
shown by ‘‘classing” to be equally long from the portions ginned
after drying at 150° F. and from the portions ginned without drying.
The lint ginned from portions of seed cottons having less than 16
percent moisture was shown by classing to be only slightly shorter
as & result of drying. These reductions in staple length, however,
were relatively unimportant when compared with the substantially
higher grades for the same ginned lint as a result of such drying.
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COTTONS I8 INCHES AND LONGER
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FIGuURE (0.—DIFFEREMNCES [N STAPLE LENGTH. AS OBSERVED BY THE CLASSEFI.

HETWEEN PAIRED SAMPLES GINNED FROM UNDRIED AND FROM DRIED PORTIONS
OF THE SAME SEED COTTONS.

The staple length, {1 penercl, wag preserved by drylog the seed cotten nt & temparatare of 150° F., and
giﬂ:&:ﬂwed 4 tendency 1o be classed Jncressingly shorter as the drying temperatures ware increased abora
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Generally, the difference in clessification of staple length unfavorable
to the dried cotton tended to become more pronounced for seed cottons
of any moisture group as higher drying temperatures were used.

The difference in length of lint ginned from undried and from dried
portions of the same seed cottons having 16 percent or more moisture
and dried at 170° to 200° F. was not appreciable. However, the un-
favorable effects on staple length due to drying at this range of tem-
peraturs tended to increase slightly with cottons of lower moisture
content. With the longer staple cottons having a moisture content
between 8 to 11.9 perceni, the dried cotton was classed shorter than the
undried by an average of one sixty-fourth of an inch, but the shorter
staple cotton of this moisture group showed changes in average
length designations, attributable to drying, that amounted to one
thirty-second of an inch for samples ginned from a loose seed roll
and even shorter for cottons ginned with a tight seed roll.

Drying the seed cotton at temperatures above 200° F. was ac-
companied on the average by lower staple-length designations. Dry-
ing ‘short-staple cottons having less then 8 percent moisture, at
210° to 230°, was accompanied by staple-length classifications shorter
on the avernge by one sixteenth of an inch, Drying both long- and
short-staple cotton of the 8 to 11.9 percent moisture group at 250° was
associated with a shorter staple length classification of one thirty-
second of an inch or more.

LABORATORY MEASUREMENT OF TIBER LENGTH

The results from fiber-length arrays of ginned lint show effects of
drying (table 15 and fig. 11) in line with those observed by the classer
for staple length. On the average, drying the seed cottons having
16 percent or more moisture at 150° I, did net reduce the upper
quartile fiber length. The upper quartile fiber length from seed
cottons having less than 16 percent moisture was only slightly
shortened on the average. In general, at any one ftemperature
range used, there seemed to be & tendency for the differences in the
upper quartile fiber length to be somewhat more pronounced as
cottons of each lower moisture group were dried,

TanLe 15.—Fiber lenglh of ginned lint: Average of the differcnces! between the
upper guarh‘le fiber length as determined in the laboratory, of lint ginned from
undried and dried portions of the same seed collon

COTTON 114 INCHES AND LONGER

Motst tent Loose seed roll Tight sned roll

Molsture conten
of seed cotton =@

(percent) 150° F, %&?ﬂ %‘_o 33{00: _-E?

250 F [ 1000 B, | IO | ZHTA0 4 ane0 T

Trichesd | Inchegt | Fuchesd | fnches? | Taches? | Inchesd | Inches?

18,0 and ebove L —[L 005 =0.010 | —=0.021 0,013 1. 004 —. 411 L 007
12.0t0 169 . ____ . 001 —.Ji0 ~. 1B . 003 L33 —. 005 - 020
§.0to 119 ... . —~. 018 —. 027 —. o —. [0 —. (30 —. 8
Below B. 0o .. -, 02 . 0os e, D08 —. 02

COTTON SHORTER THAN 1) INCHES

18.0 and above 5 —0.011 0.003 ¢ —0.033 0.7 | —0.008 | —0.00
120t0 159 ___ ... . —. g1 —. 025 —.0li —. 0 - 021 - Q19
. . i) —. 1l N L0
Below 8.0 .. on.. . — 022 036 —. 610

1 Sea tables 22 to 25 for puired values from which these ditferences wera esleulated, Mlinussign (=) Indl-
cn't%s(%:we;é quinlg.ly otlint from standpolat of Aber length ns a result of drying the seed cotton before gloning,
.031= 14z inch,
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FIGuRE 11.—DIFFERENCES IN UPPER QUARTILE FIBER LENGTH, AS MEASURED (N

THE LABORATORY, SETWEEN PAIRED SAMPLES GINNED FROM UNDRIED AMD
FROM DRIED PORTIONS OF THE SAME SEED COTTONS.

From the stsndpoint of affeetlng fiber length, tha drying temmperstuts of 150° F. appeers to ba the mat
favorable of tha temparatures employed. :
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VARIABILITY OF FIBEE LENGTH

In general, length variability was not materially increased by
drying conditions that preserved fiber length (table 16 and fig. 12).
However, on the average, there nppeared to be a tendency for the
vanabﬂlty to increase with increasingly higher temperatures and
with cottons of successively lower moisture-content.

TarLE 16.—-Variability of fiber lonpth: Average of the differences? between fiber
length voriabilily as delermined in the laboralory of linl ginned from undried and
. dried portions of the same seed collon

COTTON 13 INCHES AND LONGER

Looso seed roll Tight seed roll
Moristuaa cl:x;t)cnt
ol s2ed col 1} -
1

(persont) weF. | B0 | O | e F, | s F > | B0 | s T

Percent 3| Peveent 7| Percent 1| Percent 1| Pereent 2 Pereent?

16.0 end cbove.. 1.7 —0.4 —0.8 6 01 ) 0.7 18.8
12010150 .4 1.3 -2 4.8 4.8
B.0to11.8.._. - 3 4.4 6.1 6.8 3.5
Below 8.0 15.7 —-L5

OTTON BHORTER THAN 14 INCH

1£.0 and nhove. . . -3.0
120to 150 ___ X X A
8.0to 110 . 3 . . . .2
Helow 8.0.........o0 ES | :! ] 15. 3

I Bes tahles 22 to 25 for gaired volues from which thesa diMeragces wers calculated, Minns sign (=) indi-
cates less varinbility of dher longth of the lint as a result of drying the seed cotton before ginning

1 Length et 10-nercent point oo enmulative erray minys length et #0-percont poiot, divided by Jength at
5O-percent polint, timmes 104,

FIBER STRENGTH

Strength tests were made on the ginned lint from 12 seed cottons
(table 17). For each of the 12 cottons, 10 breaks were made on sam-
ples of lint from the portions ginned (1) without drying, (2) after
drying at 200° F., and (3) after drying twice at 250°, g.[‘he results
are shown as averages, in table 17, grouped by staple length into 1%
inches and longer, and shorter than 1% inches, and each length group
subdivided into two groups on the basis of moisture content of the
undried seed cottons.

TABLE 17.—Effect of artificielly drying seed cottons, on the average breaking strength
of ginned fibers, by staple length, moisture contenl, and drying temperalure

COTTONS 14 INCEES AND LONGER

Seed cotton

Molsture con- .

tent rapge Moisture
(percent} Treatment conient

(nverape)

FPereent

i . 1
13.4to 16,4 ___| Nos, 103, 105, 114 0 1l.
Dricd twice at 230° F. 3

98tol1d5 . Nos. 104, 118, 143, 141 Drled onca st 2002 F. .
Dried twice at 250° F

COTTONS BHORTER THAN 134 INCHER
{Undrimi

LY

-
HA4told2 _____f Nos, 112, 130, 13! Drled once at 200° F.

Drled twice st 250° F...

g
11810 il7.. .| Nos. 115, 142,

Drled o2ce at 200° F_
Drled twice pt 250° F.__

{ Undried
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FIGURE 12. —DIFFERENCES [N LENGTH VAATABILITY. AS MEASURED [N THE LABORA~

TORY., BETWEEN PAIRED SAMPLES GINNED FROM UNDRIED AND FROM DRIED
FPORTIONS OF THE SAME SEED COTTONS.

Fiber-length voriability tends to show soma ineresses as the bigher temperstures are used in drying,
mr_tfmlmty with the low-molsturs-content cottons.
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Drying the seed cotton in the vertical drier at 200° F. temperature
did not impair the breaking strength of the fibers; in fact, with the
lower moisture content cottons of each length group, the strength
figures are slightly larger for the dried samples than for the undried
ones, With both the long and the short cottons of the high moisture
content group, the average breaking strength of the dried samples
was not significantly different from that of the undried samples.

In the portions of thess seed cottons routed through the drier twice
in succession at a temperature of 250° F., there appears to be a slight
weskening of the fibers,

MONETARY VALUE OF GINNED LINT AS AFFECTED BY ARTIFICIALLY
DRYING SEED COTTON

The final and net result of any method of conditioning or ginning
seed cotton must necessarily be evaluated by the effect of such proc-
esses on the spinning utility or monetary value of the lint over and
above the cost of the conditioning. Preliminary tests and observa-
tions of commercial installations indicate that the operating cost of
drying seed cotton amounts to from 20 to 50 cents per bale. Inasmuch
as spinning tests on lint ginned from portions of the cottons used in
the foregomng test are not yet available, an attempt has been made to
evaluate the lint ginned from portions of several seed cottons using
the average commercial prices for cotton of the various grades and
staple lengths prevailing at Memphis, Tenn., during the season of
1932-33 (fable 18). It 1s recognized that the etfect on the value of
the ginned lint of drying seed cotton will vary from year to year with
changes in the premiums and discounts for grade and staple.

TasLE 18.—Approzimele average price per pound of collen of specified while
grades and staple lengths prevailing al Memphis, Tenn., season 1932-53

Price per round for indleated grado

Staple leogth Comi Strict Middling Striet Low Low Slriet Good Good
u. &

Middling | Middling Mlddling | Middling | Ordicary | Ordinory
No. 3 No. 4 0. T No, B

No. 6 No. 7

e
3
>

Cenis Centy Centy Cents
. 579 ,

2843 inch 3
Mg lnph...
il4g Inch....
1 Inch

1493 Inches.

1342 loehes
134

1342 loches.
1M 4 inchea
1742 Inches
144 inches

GrfememmEanasg
ELRRNEETREHER
Smoonimamsmsrasia
SREEDE2ZEEES
RN MMM NS DS
SLADEEEREIREE
MHocsSsoDmoS
BLEEEIZELREY
PGttt taga g
CRPEPDEREEEN
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The value of the lint from a given quantity of seed cotton depends
on the percentage of lint obtained in the ginning process as well a3 the
uality. Damp or wet seed cotton that is sun-dried, or artificially
:Jl.ried, or stored, will obviously have less weight in the fibers to the
extent that moisture is removed from the fibers. This loss in weight
may also be incrensed by the fact that more trash or foreign matter
may be removed when the seed cotton is passed through the drier,
owing to & removal of trash by the drying apparatus and to a better
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action of cleaners, extractors, and other trash-removing processes.
Although these losses may be compensated for in part by a larger
percentage of lint removed from the seed when drier cotton is ginned,
if there is to be any substantial increase in value of the bale some of
the factors of quality will have to be improved. To the éxtent that
the net improvement in quality, as reflected in the price, more than
offsets the E)ss in weight, the value of a8 bale of cotton will be increased
by drying. This holds true even though it i3 assumed that no
dockage in price will be made for damp or wet cotton.

Although it is realized that bales of extremely high moisture content
are occaslonelly sold in local markets without any dockagein grade,
staple, or price, it is also known that allowance i3 made in the average
price for cotton-growing areas from which cotton containing excessive
moisture is consistently shipped. Moreover, dockage in weight by
S0INe weifhers is not an uncommon practice when a considerable
number of bales of excessively high moisture content are received from
& locality. This is particularly true when heavy rains prevail or when
cotton is picked anrf ginned in a green or wet condition (6). Any such
reduction in the basis and dockage in weightisin addition to the lower-
ing of quality and the resulting price, from ginning seed cotton con-
taining excessive moisture. To the extent that central-market pre-
miums are paid for quality in cotton, and allowance is made for exces-
sive moisture, the value of the lintin a given quantity of seed cotton is
considerably enhanced by artificial drying.

To study the eflect: of different drying temperatures on the value of
the ginned lint as related to moisture content and staple length of the
seed cotton, 23 seed cottons from the erops of 1932 and 1933, on which
turn-out of lint was available, ginned on the brush-type gin, were
grouped by staple length of the ginned lint into cotton 1% to 1} inches
and cottons 1§14 to 13%: inches, and were subdivided into damp or wet
cotton, or seed cotton having a moisture content above 12 percent, and
normal, or seed cotton having a moisture content between 8 and 12
percent.

The weight of the bale was determined for each group by applying
the average percentage of lint of the several cottons in each group to
1,500 pounds of seed cotton, and adding 22 pounds for bagging
and ties.

The average grade and the average staple length, which were com-
puted in aceordance with the methods previously described, were con-
verted into price by interpolating the price difference between the
grade indicated by the whole mumber and the next lower grade in pro-
portion to the decimal part of the number, and interpolating between
the staple length in thirty-seconds of an inch indicated by the whole
number and the next longer thirty-second inch length in proportion to
the decimal part of the number. For example, a sample having an
average of 4.40 for grade and 32.60 for staple length was discounted 40
percent of the difference between Strict Middling and Middling on
1-inch cotton, and increased by 60 percent of the premium of 1¥%.-inch
st.a.(inle over 1-inch staple on Strict Middling cotton, and the net result
added algebraically to the price for Strict Middling 1-inch cotton.

Table 19 and figure 13 show the effact of drying at different tempera~
tures on the value of the lint from 1,500 pounds of seed cotton, as well
as the effect on the weight of the lint, the grade or value class, the
staple length, and the resultant price.




Tanug 19.—The effect of artificially drying 1,500 pounds of seed colton on the average value of the ginned lint
MOISTURE CONTENT OF SEED COTTON 12.27 TO 16.42 PERCENT (AVERAGE 14 PERCENT); STAPLE LENGTH 136 TO 1} INCHES

Loose seed roll Tight seed rotl

Methad of condifioning Stapl Pri Weight }Val Stapl Pri Welght | Val
aple |Prico per| Weig alte per . ple | Price per| Welgl alug per
Grade | jongth | pound! | of bate bale length | pound !.| of bale bale

Cents Pounds | Dollars in, Cenis
3 9:02 448 40.41 3 3 8,00
Dried; 150° F.._. ... : 38. 3 448 43.68 X X 8.08

Dried, 185° to 200° F &8 . 446 41,74 . . 8.76
Dried, 220° to 250° F._ ¥ . 444 40.45 8.39

Undried.....
Nos. 103, 105, 106, 141, 204, 205, 209, 219..

MOISTURE CONTENT OF SEED COTTON 0.63 TO 11.76 PERCEN'T' (AVERAGE 10.8 PERCENT); STAPLE LENGTH 1}4 TO 1}¢

Dried, 150° F. X . 431 36.72 . 37.76
Dried, 185° to . 3 k 3 430 35,65 5 37.25
Dried, 220° to 250° F . 37.25 3 424 34.17 . 36.75

Undried...... 5571 - 87.75 427 | 33.43 . 37.76
Nos. 118, 123, 144, 226

MOISTURE CONTENT OF SEED COTTON 1247 TO 20.17 PERCENT (AVERAGE 15 PERCENT); 8TAPLE LENGTH 1%{e TO 1342 INCHES

Undried....

Nos. 112, 110, 120, 133, 130, 217, 228, 220..{{ D1eh 120, Frouons

Dried, 220° to 250° F

33.12 « 472 35.97 A 5 , 480
33.12 s 468 36,64 . 3 7.65 470
32.88 466 38,35 . . 7.04 466
32.25 . 462 35.20 A 7.46 466

g
S8 da L3 ED
IO~

MOISTURE CONTENT OF SEED COTTON 0.02 TO 1170 PERCENT (AVERAGE 10.8 PERCENT); STAPLE LENGTH 13{¢ TO 1342 INCHES

Dried, 150° F . oovoene - L& 32,00 . 516 3s.01 N 3167 517
Dried, 185° to 200° F_ . 31,33 7. 522 33,04 . 31.00 . 512
Dried, 220° to 250° F.... 3 31,00 7 520 38.53 . 31.00 . 518

Nos. 115, 142, 145

[Undrind L 4 32,33 S 523 39.90 3 32,33 . 527

NOLLOD au¥8 ONIXYA ATIVIOIILYV 0 LOHIAX

1 Culeulated from data in table 18,
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COTTONS (18 INCHES AND LONGER COTTONS SHONTER THAN 118 INCHES
IN STAPLE IN - STAPLE

AVERAGE MOISTURE CONTENT AVERAGE MOISTURE CONTENT
v - I FERCENT .6 FERMCENT 15 PERCENT 0B PEACENT
. il L1
’!HM;UALE’ ‘..;‘ . @ -— l\'ﬂ:. wc::n?nlr- @ —-@
{DOLLARSY T 1T e 1§ T
4B 3 o manlooge gewd roli
j — Tight 3eed rofi
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8.0
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7.c

STAPLE
LENGTH
{1/32 IMCHES)
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CRIER TEMPERATURES {*F }
& SY DRYIHE QOO MOUNDE OF BCED COTTON

FIGURE 13, —VALUE OF GINNED LINT AS AEFECTED BY DRYING 1.500 POUNDS OF
SEED COTTOMS.

The maxfmnm value per bale, for cottons that noed drying, is obiatned when the sead cotton Is dried nt &
temiperalure of 150° F. aod Ia glnned with o loosa sced roll,
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Employing & loose seed voll, the greatest increase in value owing to
drying, as shown by these data, is at the temperature of 150° F., for
the longer cottons in both high- and low-moisture-content groups and
for the shorter cotton in high-moisture-content group. The average
increases 1n value because of drying at this temperature amounted to
$3.27 per bale, or 8 percent, with the longer staple cottons of the high-
moisture-content group, to $3.29, or almost 9 percent, with the longer
staple cottons of the lower moisture-content group, and 67 cents, or
almost 2 percent, with the shorter staple cottons of the higher mois-
ture-content group. The value of the shorter staple cotton of the
lower moisture content was decreased by 1:11'yinﬁi he value of the
all dried material was successively decreased as high drying tempera-
fures were used.

When using & tight seed roll in ginning the higher moisture-content
cottons, the Increase in value caused by drying the longer cottons
was about $2 at either of the temperatures of 150° or 185° to 200° It ;
and the increases with the shorter staple cottons were 68 cents at the
temperatureof 150°and 32 cents at the 185° t0 200° range. The higher
moisture groups of the longer staple cottons still showed a gain in
value when dried at o temperature range of 220° to 250°, but the low-
moisture group showed a loss of 25 cents per bale when dried at this
temperature range. The high-moisture-content group of the shorter
staple cottons showed a Joss only when dried at the 220° to 250° range,
but the low-moisture-content group showed a loss in value due to
drying at each temperature.

A comparison of the value of the lint ginned with a Ioose seed roll
from portions of the higher moisture-content cottons dricd at a tem-
perature of 150° F. with that of the lint ginned with & tight seed roll
from portions of the corresponding undried cotions showed combined
increases in value in favor of drying and the loose seed roll amounting,
on the average, to $7.36 per bale, or 20 percent, for the longer stap%e
cotton and $1.36, or 4 percent, per bale for fhe shorter st-apTe cotton,
Therefore, very substantizl gains in the value of lint may be obtained
for longer staple cotton and some gains for short-staple cotton by
artificially drying damp or wet seed cotton and ginning with a loose
toll, or slow rate of feed, instead of ginning in & natural condition with
a tight seed roll, or fast rate of feed, which is a more or less common
comamercial practice. Ifisreasonable to expect, moreover, thatif gin
equipment in a poor state of repair or adjustment bad been used, the
benefits of drying would have been even greater than those demeon-
strated by the figures presented.

The increases in value shown as a result of drying are due principally
to improvements in preparntion which are reflected in higher grades.
The increases in grade cbtained by drying at a temperature of 150° F.
more than offset any loss in weight due to removal of moisture,

The staple-length classifications were not materially shorter when
dried at 150° F., but progressively higher temperatures showed a
trend toward increasingly shorter classifications for staple length,
amounting in some cases to slightly more than one thirty-second of an
inch at the 220° to 250° temperature group.
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The price, based on grade and steple, of the cotton dried at one or
more of the drying temperatures was higher than that for the undried
cotton in all groups except the short-staple low-moisture-content
cottons. The cotton dried at the lowest drying temperatire generally
commanded the highest price. Further increases in temperature
tended to give lint of lower price, even going below the price of undried
cotton in & few instances.

The weight of the bale, or percentage of lint, was higher for the
undried cotton thaxn for the corresponding cotton dried at each drying
temperature, except in the case of the first two temperatures on the
low-moisture groups of the longer steple-length cottons ginned with
the loose seed roll and the first temperature on the same cottons
ginred with the tight seed roll. However, the differcnce in the weight
of lint in each of these instances was small,

GERMINATION AND WEIGHT OF COTTONSEED AS AFFECTED BY
ARTIFICIALLY DRYING SEED COTTON

To show how drying seed cotton in the drier affected the germina-
tion of the seed ginned from several cottons employed in such con-
ditioning experiments, tests ' were made on seleet samples of seed
according to & standerd method of procedure. The average resulis
for seed from 7 cottons ginned without drying end with drying in the
verticel drier at thres tempernture groups—150°, 185° to 200°, and
220° to 250° F.—are shown in table 20, together with those for seed
from 8 cotions ginned withous drying, and with dirying twice in this
drier at the excessive temperature of 250°.

TasLe 20.—Cermination of cottonsced as affected by ar!iﬁcia'ﬂy drying seed cotfon

hiolstorg contant

Gormipa-
tion of
toltonseed

Method of condiloning the
secid cotton Seed cotflon| Cotton-

at time of | seed after
glaning gluning

FPercent Percent
12.8 76.8

Preimmp sl B %

. ried n 8
WNos. 105, 112, 115, 118, 24, 218, 227___ Dried ot 185° to 200° B . 80,2
Dried st 230° 1o 250° F. . . B0. 2
{Undried 3

Nas, 165, 112, 118 Drled twice at 250° F

GERMINATION

With one exception the germination of cottonseed was not reduced
by artificially drying the seed cotton before ginning. In fact, drying
the seed cotton by the various methods increased the germination
percentage of the seed in every instance except that of drying at
150° F. in which case the reduction was very slight. This exception is
no doubt due to chance errors of sampling, since higher drying tem-
peratures increased the germination percentage.

3 Tho germlnatico tests wers mode through the courtesy of Fdger Drown, in chargs, Division of Seed
Investigntions, Dureau of Plant Endusiry.
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Reducing the moisture content of seed cotton within limits before
ginning is, therefore a favorable practice not only from the standpoint
of improvement in. quality of lint, as previously shown, but also from
the standpoint of increasing the germination percentage of the re-
sultant cottonseed (15). Similar tests made by sun-drying and stor-
ing the seed cotton also increased the percentiage germination of the
cottonseed. In addition, it is obvious that artificial drying would
simplify, in many instances, certain problems in connection with the
storage of cottonseed for both planting and oil-mill purposes. From
2 mJlEn ing standpoint, the grade of the cottonseed would be raised by
reducing the moisturs content.

WEIGHT

The use of the vertical drier with 7 seed cotfons reduced the pro-
portionate smount of moisturse in the cottonseed about 6 percent
with the 150° F. temperature, almost 9 percent with the 185° to 200°
temperature, slightly more than 13 percent with the 220° to 250°
temperature, and more than 17 percent when 3 seed cottons were
passed through the drier twice at a temperature of 250°,

These reductions in weight do not necessarily mean reduced velue
of the seed, as it is reasoneble to believe that the excess moisture in
green, damp, or wet seed would result in a lower basie price than it
would be if all cottonseed were dried.

The reduction in the moisture content of the seed, due to artifieially
drym% the seed cotton, wes less for every drying temperature used,
then for similar tests made by sun-drying or storing the seed cotton
before ginning.

To the extent that cottonseed is sold on the basis of grade, either
by the farmer directly or through the ginner indirectly, the vealue of
8 given quantity wﬂ be increased by artificially drying any sced
cotton thet needs such conditioning.

CERTAIN MECHANICAL ELEMENTS OF GINNING AS AFFECTED BY
ARTIFICIALLY DRYING SEED COTTON

In addition to the effects on the quality of the produet from drying
seed cotton in the vertical drier, some of the mechsnical processes in
ginning are also materielly influenced. Avsilable data on power
requirements, ginning time, and lint turn-out of & 70-saw brush gin
(table 21) for 18 different seed cottons were grouped according to 2
moisture contents, and 2 staple lengths. The staple-length group-
ings, as in other tables, were 1} inches and longer, and shorter than
1}% inches. The moisture content of the wetter cottons averaged
15.0 percent for the longer cotions and 16.8 percent for the shorter
cottons. The moisture content of the lower moisture content cottons
averaged 12.2 percent and 11.7 percent for the longer and shorter
coftons, respectively. A portion of the high-moisture-content cot-
tons of each length group was artificially dried at 185° to 200° F., and
& portion of the low-moisture-content cottons dried at 150°. The
results, arranged by both loose and tight seed rolls, were averaged
and are shown in table 21.
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Tanry 2L.—Eflects of artificially drying seed collon on certain mechanicel fealures
of the ginning processes

DRIER TEMPERATURE, 185* T0O 200° F., COTTONS 134 INCHES AND LONGER

Seed cotton Energy
Tilmodra; ccn-d Lintttum-
" gulre Buna out per
Sgod-roll Moisturs rf(‘;;‘,fg. gin 100 | per 10 | 100
ensity poltnds | pounda
ofllnt | ments ! of seod | ©ofsesd
cotien! | cotton cotton
ginmed

Molsture
content
at timeof
gianlog

Treatmant

Florae- Kitowalt
porwer | Afinvies | houre

Undried.. 0 | To0se 8.7 1.7 0.45
Nos. 252, 204, ||Dried. ... X o . B.& 3.8 .41
205, 200, 219, |} Undried. . . 155 2.5 .48
I T, T . 3.6 5 42

DRIER TEMFPERATURE, 185° TO 20° F.,, COTTCONS SBHORTER THAN 1:4 INCHE#

Nes, 203, 219,

Drled 4 ) : .
217, 218, 226. . A

Undried. . X 11,
.8 d

[U’n(irimi.-. 6.8 1
Drled

1
2
i}
2

DRIER TEMPERATURE, 114 INCHE

Undried__ 5 . X 0,47
Nos. 208, 214, {D fed A 3 ) .48
2 L)

226, 297, : 3 . 3
Drled .8 |...¢ ) ; ) an

DRIER TEMPERATURE, i50° F,, COTTONS SHORTER THAN 13§ INCIIES

Undried. . .U 0. 52

Nos. 208, 223, }IDried X N .3 .53
229, 243. . . 3.3 L5

., X 4 1.5 ]

! Includes feeder, gin saws, and brush.

‘The power requirements for operating & gin stend have been found
to be considerably less for ginning damp or wet seed cottons that have
been dried than for ginning such cottons without drying. With a
given seed-roll density, however, the time for ginning a given quantity
of cotton was slightly increased. This inerease in ginning time pre-
vents the reduction in energy consumed from being so great as would
be the case if the ginning times were equal. TEven so, the srtificial
drying caused the amount of energy consumed in ginning 100 pounds
of long-staple cotton, having a high moisture content, to be reduced
from 0.45 to 0.41 kilowatt hour when a Joose seed roll wes used, and
from 0.48 to 0.42 kilowatt hour when & tight seed roll was used. This
smounts to a reduction in the amount of energy consumed in ginnin
in favor of the dried cotton of about 8 percent for the slow rate of fee
and 12 percent for the fast rate of feed. Similar reductions in energy
consumed in ginning portions of the high-moisture-content short-
staple cottons, after drying, amounted to more than 10 percent for
the loose-roll ginning and 15 percent for the tight-roll ginning. The
greater reduction in power consumed for the shorter, as compared
with that for the longer staple cotton, was perhaps s result of the
average moisture content of the former (16.8 percent) being higher




EFFECT OF ARTIFICIALLY DRYING SEED COTTON 51

than that of the latter (15.0 percent), rather than due to differences in
staple length and seed-cotton characteristics for the two groups of
cottons.

With cone éxception, drying the seed cottons of lower moisture con-
tent (11.7 to 12.2 percent), caused the energy consumed to be slightly
increased in ginning both the long- and short-staple cottons. It is of
interest that, for seed cottons of this range of moisture content, the
drying reduced to some extent the horsepower requirements. How-
ever, the additionsl time generally re?uired to gin 100 pounds of this
seed cotton resulted in consumption of slightly more energy in ginning
the dried lots.

Even though drying the seed cotton did not make any pronounced
difference in the amount of energy consumed, the decrease in power
requirements for ginning damp or wet seed cotton after drying is
important from the standpoint of the load capacity of the power
unit being used or installed. For example, drying the seed cotton
at 185° to 200° F. reduced the power requirements for ginning the
long-staple high-moisture-content cotton about 1 horsepower with
the loose seed roll and about 2 horsepower with the tight seed roll.
This would mean approximately 5- and 10-horsepower reductions,
respectively, in the size of the power unit required for a 5- to 70-saw
gin plané or over a 10-percent reduction in each case.

The time required to gin 100 pounds of seed cotton of the various
groupings was not in general noticeably changed by drying. The
removal of moisture from the fiber by drying accounts in some cases
for a lowering of the lint turn-out, particularly with the cottons having
higher moisture content, In the other cases, the seed were better
cleaned of their fiber and the twrn-out was increased.

The ginning capacity may be somewhat incressed by the use of
the drier, in that a more Tapid rate of feed without damage to the
quality of the lint is possible with dry than with wet cotton. That
is, by drying damp seed cotton it is possible to gin with = slightly
tighter seed roll and still obtain a preparation as good as may be
attained by ginning the cotton in a damp or wet condition and
running with a much looser roll. Although the time required to
gin & given quantity of seed cotton with the same seed-roll density
is slightly increased owing to the fluffiness of the lint when the cotton
is dried, this factor of time may be overcome, without damage to
the quality elements of the lint, by 2 ressonable inerease in the
rate of feed.

OTHER ADVANTAGES OF ARTIFICIALLY DRYING GREEN, DAMP, OR
WET SEED COTTON

It should be pointed out, in connection with the use of a drier,
that ginning may be continued during damp or rainy weather with-
out interruptions from mechanical difficulties, such 23 chockages and
breakdowns, that so often arise in handling damp or wet seed cotton,
When damp seed cotton requires cleaning, drying will facilitate that
Brocess by more economical operation of the cleaning equipment and

v increasing its efficiency, since the removal of trash in the seed
cotton is relatively easier when the cotton and foreign matter are
comparatively dry. . .
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Other indirect benefits of artificlally drying damp or wet seed
cottons are related particularly to the picking or harvesting activities
under cerfain conditions, For example, by having a means for
drying available at the gin, picking can be continued during damp
weather and can begin sooner than otherwise would be desirable
in fields having a rank growth or heavy foliage. Since potential
quality in cotton deteriorates rapidly * when it is necessary, because
of weather conditions, to allow open bolls to remasin in the field
unpicked, facilities for drying cotton pieked during such unfavorable
conditions can prevent an apprecichle loss in quality to the crop
that otherwise would be unavoidable, )

Even when weather conditions are favorable for naturally drying
seed cotton on the farm, the facilities and labor for such a procedure
are cosbly items. It has been observed that under present farm
organization, it is generally impracticable and expensive to dry seed
cotton satisfactorily on the farm by sun-drying or storing it. On
the other hand, observations made of commercial drying installations
have shown that the opernting cost per bale with the vertical drier
amounted only to from 20 to 50 cents per bale. Artificial drying
with such installations, therefore, promises to be one of the most
practical and economical means for properly handling damp or wet
seed cotton. Furthermore, the preliminary tests employing various
farm methods of conditioning as previously described gave results
which indicate that the quality benefits obtained with sartificial
drying when conducted in accordence with the recommended pro-
cedure compare favorably with those obtained by sun-drying and

storing seed cotton.
SUMMARY

Excess moisture in seed cotton has long been recognized as one of
the most important of the many problems volved in cotton ginning.
More recently, data have become available which confirm the serious-
ness of this problem. For example, an estimate made for the ginning
season of 1932, a.season not considered unusual with respect to weather
conditions, indicated that approximately one-third of the cotton
14s inches and longer in staple length, and about one-fifth of the
cotion shorter than 1} inches, was more or less damaged in the
ginning process as & result of too much moisture in the seed cotton.

A vertical drier (2) for artificially drying damp or wet seed cottons
has been recently developed in an effort to provige means for reducing
the damage sttributed to this canse.

Using 69 American upland cottons selected from the 1931, 1932,
and 1933 crops to represent a wide range of seed-cotton charac-
terisics, and employing the vertical drier, a series of studies was
conducted with & view of determining (1) the relationships and the
mterrelationships between the moisture content of seed cotton, the
resulting quality of ginned lint, the amount of moisture that may
be removed by artificial drying without reduction of fiber quality,
and the desirable mechanical operation of the gin stand when handling
cotfons of different meoisture content, and (2) the proper dryin
temperatures for cottons of different moisture content. The see§

4 NICEERSON, D, BTUDIZS OF COLOR IN RAW COTTON, A FRELIMINARY REPORT. V. 8, Dapt. Agr.,
Bur. Agr, Econ., 22 pp., 1033, {Mimoographed. ]
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cottons were obtained from nine States including snd extending
_ from Georgia and the Carolinas to Texas. They varied in moisture
content, from 6.8 to 26.4 percent; in staple length, from % inch
to 1%, inches; and they varied widely in other characteristics.

Portions of the seed cottons, dried and undried, were ginned on
new and properly adjusted brush and air-blast types of gins at
constant saw speeds and with loose and tight seed-roll densities (slow
and fast rates of feed, respectively). However, since the effects of
drying were observed to be similar for the two types of gins, only
the results for the brush type gin are presented in this bulletin.

Engineering observations and records were made during the fests
on ginning operation and time, power requirements and energy
consumption, and weight of produets. Samples reserved from
varjous stages were analyzed for moisture content, fiber-length
array, color, strength, and germination. The lint samples from
ench test were classed for stap%e Iength, and for grade and 1fs several
factors—color, leaf, and preparation.

The paired differences between undried and dried samples for
each of the quality elements were grouped and were averaged by 2
steple-length groups, long and short by 4 moisture-content groups,
and by 4 drying-temperature groups. Other groupings were made
forspecial purposes.

The amount of moisture removed from seed cottons by drying at
a temperature of 150° F., increased with increase in moisture content
on the average from 1 pound per 100 pounds of seed cotton for those
with less than 12 percent moisture to 3 pounds for those having 16
percent or more. The smount of moisture removed at the higher
temperstures was only slightly greater than that at 150°, presumably
due to the relatively short period of exposure in the drier (15 seconds)
and to the fact that the relative humidity of the air heated to the
higher temperatures is not appreciably lower than that at 150°,

gl‘lz.e grester part of the drying action on seed cotton is confined
to the fibers., The amount of moisture removed from lint per 100
pounds by drying at 150° F. ranged from an average of 1.5 pounds
for sced cottons below 12 percent in moisture to an average of 4 °
pounds for these having 16 percent or more, and increased slightly
with higher drying temperatures.

The moisture content of seed cotton has a pronounced effect on
the smoothness with which it is possible to gin the lint, successively
lower preparation being associated with increases in moisture content.
The unfavorable effects of ginning cottons with excess moisture are
intensified &s the staple length of the cotton is increpsed and a&s the
seed-roll density is changed from loose to tight.

Average grade improvements, or the combined influence of gener-
ally smoother preparation and occasionally brighter color and
reduced leaf, as & result of artificial drying, were more pronounced
for the longer than for the shorter cottons. Drying at & temperature
of 150° ¥. showed grade benefits renging, on the average, from about
one grade for either length group having 16 percent or more moisture,
to approximately one-third of & grade for the longer cottons having
8 to 11.9 percent and the shorter cottons having 12 to 15.9 percent
moisture. Cotftons having 2 moisture content gbelow these respec-
fii;r;:i limits did not show enough grade Improvements to justify

ng‘, - - .
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Staple length, on the average, was preserved when the seed cotton
was dried at 150° F., but higher drying temperatures were, in general,
accompanied by ginned lint with slightly shorter staple length as
shown by classification and with increased variability o? fiber length.
In many cases, drfring temperatures above 200° wers associated with
shortening of staple to an extent of one thirty-second to one-sixteenth
of an inch.

Average fiber strength was not weakened by drying the tested seed
cottons abt temperatures up to 200° F, but there appeared to be a
slight weakening of the fibers when the material was dried twice in
succession at 260°.

The temperature of the hot air at the inlet of the drier should not
greatly exceed 150° F., except for very wet cotton and then should
seldom, if ever, exceed 200°. The critical temperature is reached
sooner with short-staple or lower moisture-content than with long-
staple or higher moisture-content cottons respectively.

Based on average grade and staple premiums and discounts ab
Memphis, Tenn., for the 1932-33 season (table 18), drying long-staple
cottons of relatively high moisture, averaging 14 percent, increased
the average monetary value per bale about $3, or 8 percent, when
ginning with 8 loose seed roll, and $2, or 6 percent, with & tight roll.
Drying and ginning with & loose roll increased the average value of the
same cottons approximately $7, or 20 percent, as compared with that
for corresponding portions ginned damp or wet with a tight seed roll.
This latter practice is frequently customary in commercial ginning
plants. Tables show that long-staple cottons, having an average of
10.8 percent moisture, showed increases in value from drying of over
$3, or 10 percent, when ginned with a loose seed roll, and $1, or 3
percent, with a tight roll. Ginoing portions with & loose seed roll
after drying geve an increase in value of over $4, or 14 percent, as
compared with the value of the cotton obtained with o tight seed roll
without drying,

With short-staple cottons of relatively high moisture, averaging 15
percent, the average monetary value per bale was incressed 867 cents,
or almost 2 percent, by drying when ginned with a *oose seed roll, and
88 cents, or 2 percent, with & tight roil. The value of these cottons
dried and ginned with a loose seed roll was higher by elmost $1.50,
or 4 percent, than that obtained when portions were ginned damp or
wet with a tight seed roll. Shorter staple cottons, averaging 10.8
percent in moisture, showed decreases in monstary value with drying.

Although the sctual differences in the weight of bales due to drying
are not permanent, the loss in weight of the material has been con-
sidered in the celculations showing changes in monetary value as o
result of drying seed cotton. The resulis obtained from a storage
test &t Leland, Miss,, have shown that under those conditions, the
bale of undried (damp) material rapidly lost weight; that the dried
materia] gained slightly, and that, at the end of 10 weeks, the bales
differed in weight by only 4 pounds. Obviously, & consideration of
any sttbsequent loss in weight of the undried bales and gain in weight
of the dried bsles during storage would have increased slightly the
benefits in monetary value reported herein for artificial drying of
damp or wet seed cotton.

The beneficial effects of artificial drying, as shown by the differ~
ences between paired samples, are considered as being probably of
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smaller magnitude than would have resulted had machinery been
used in these experiments that was more or less worn out or obsolete,
or inadequately repaired, or improperly operated.

The percentage germination of seed from portions of seed cotton
dried at test temperatures was not reduced by drying; on the con-
trary, the dried portions show germination of slight%y higher per-
centages.

Facilities for artificial drying at the gin permit cotton picking to be
continued during damyp seasons, and in fields of heavy foliage sooner
than otherwise would be desirable. An opportunity is afforded by
this means to handle cotton which heretofore has been left unpicked
because of inadequate means for conditioning and ginning,

Artificial drying of green, damp, or wet seced cotton enables con-
tinnous operation of the gin without loss of time due to chokages or
break-downs, allows o reasonable increase in ginning capacity at no
loas of quality to the product, and affords a slight reduction in power
requirement.

he vertical drier offers satisfactory ginning volume and maxi-
mum safety to both the produet and the ginning plant, and the results
thus far obtained with it compare favorably with those generally
attributed to sun-drying and storing. In the light of present-day
farm organization, this drier added to gin equipment gives promise
of being one of the most practical and economical means for drying
seed cotton. Observations made of commercial drying installations
show that the operating cost of drying seed cotton amounts to only
20 to 50 cents per bale.

Tt seems reasonable to expect that, when comparable operating
conditions are employed, other designs of driers will give results
generally in line with those presented herein for the vertical drier,
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APPENDIX

BASIC TABLES SHOWING ABSOLUTE YALUES OF PAIRED UNDRIED
AND DRIED SAMPLES

The influence of srtificially drying seed cotton on the quslity of lint is shown
in tables 22 to 25 by the use of paired data. That is, each quality element was
determined for the lint ginned from egual portions of the same seed cotton; onc
portion of which was ginned without drying and the other portion ginned im-
medintely after diying. A part of each of these portions of seed cotton was
ginned with & loose sced roll and & part with a tight seed roll. The results,
therefore, are paired datn as between samples ginned with loose and tight seed
rcil as well as between samples ginned from undried and dried seed cottons.

The data were clussified into four tables on the basis of the temperature range
at which a portion of each seed cotton was dried. 'The data for each seed cotton
were then subdivided as follows: Staple lenfth of the ginned lint, moisture eon-
tent of the undried seed cotton, and seed-roll density used in ginning, The aver-
agea showing the moisture content of the seed cotton and of the ginned lint, and
the averages for the quality clemente were then esleulated for both undried and
dried samples for the number of cottons appearing in each group.

The drier temperature geoupings used are as follows: {1} 150° I, (2} 170° to
200°, (3) 210° to 230°, and (4) 250°, and the results of drying seed cotlons at
each of these respective temperature ranges are shown in tables 22 to 25. The
temperature range is that of the hot air at the inlet of the vertical drier. Two
ataple-length groups—13% inches and longer, and shorter than 1% inches—were
used. The moisture-content groupings selected were: (1) 16 percent and above,
{2) 12 to 15.9, {3) 8 to 11.9, and (4} below 8 percent.

The Jots of seed cotion were grouped for moisture content necording to oven
teats of the amount of moisture in each before drying in order to ascertain the
amount of moisture removed by the different temperatures. The moisture con-
tent was considered to be sccurately measured in that repented tests made on
several divisions of each sammple of seed cotton showed that the variability was
usually below 10 percent. The moisture conlent of the ginned lint was also
determincd by oven tests and successive tests on different unils of a single sample
showed even less variztion than was found in seed-cotton teats.

In gonnection with these tables, the averages for the various quality elements,
except those for preparation, in one moisture group of cottons should not be
compared with corresponding averages for another moisture-content group on
either the longer or shorter staple-length cottons, and averages for correspend-
ing moisture groups of the longer and shorter cotions BhOlllf not be ¢ompared,
because the inherent qualities of the cotions, In many instances, are not the same.
That preparation is a function of ginning, as influenced by the molsture content
of the seed cotton and by the staple length, and that other factors are of miner
consideration, make it possible to compare the one element, preparation, from
varioua angles.

The data are arranged in tables 22 to 25 with the quality of the paired un-
dried and dried samples in sliernate lines, The differences between these paired
valuea have been shown in tables 7 to 16, in the text of the bulietin, and have
served as the principal basie of discussion and conciusions with respect to the
cotton-quality phases.




TABLE 22.—Average effects of artificially drying seed colton at 150° F. on certain lint-quality elements
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TABLE 23.—Average effects of artificially drying seed colton at 170° to 200° F., on cerlain lint-qualily elements
COTTONS 134 INCHES AND LONGER
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TaBLE 24.—Average effects of artificially drying seed cotton at 210° to 230° F., on certain lint quality elements
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TABLE 25.—Average effects of artificially drying seed cotton al 250° F., on cerlain lint qualily elements
COTTONS 136 INCHES AND LONGER
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