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Technical Bulletin No. 503 A/ February 1936

UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

EFFECTS OF GIN-SAW SPEED AND SEED-
ROLL DENSITY ON QUALITY OF
COTTON LINT AND OPERATION
OF GIN STANDS'

By Cuzarnes A. BexNE®, sentor mechanical engineer, Colton Ginning Invesliga-
tions, Bureaic of Agriculiural Engineering, and Frawcis L. GERDES, associale
colion  technologist, Division of Cotton Markeling, Burcaw of Agricullure!
Eeanomics
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INTRODUCTION

Much of the slleged damage done to American cobton at commercial
gins has been attributed by many individuals associated with the
ginning problem to the speed with which the crop is ginned. Obser-
vations made by the authors during the past decade, at a large num-
ber of gins in operation, indicated the truth of the belief that & sub-
stantial portion of the erop is ginned too rapidly.

Cotton growers not informed as to the damage from rapid ginning
are concerned primarily with getting their cotton ginned as quickly
as possible, and encourage the ginner fo rush the cotton through the
gin. If a ginner does not do this, such growers are likely to go to
some other gin. The cotton-ginning business is highly competitive,
and & ginner must follow such practices as witl ebtain & volume that
will justify him staying in it. TUntil growers in general demand
quality instead of quantity ginning, the quality of the American
cotton crop will continuc to average lower than it should.

During the few minutes required {or ginning & bale of cotton, the
results of o season’s efforts on the part of the grower in planting, grow-

~i Tha Sher-quality aspeets of this study are n part of the Drogram of work of the Cotton Utiity and
Standards RegenrehYSccEion of the Bureau of Agrleultural Econcmles, under the leadersbip of R. W. Webb,
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ing, and harvesting the crop mey be partially nullified if the best
ginning methods and practices are not employed. Therefore a cor-
rect understanding of the factors involved in speed of ginning and
their effect on cotton quality is worth while.

There is much misunderstanding of the meaning of the term “fast
ginning.” Many people, including some who are closely connected
with the ginning industry, erroneously believe fast ginning to mean
high saw speed. Numerous writers for farm papers, professional
agricuitural workers, and farmers speak of fast ginning and high saw
speed as though they were synonymous (3, p. 8; 5, p. 13; 6, p. 66;

10, p. 872

’I?I)ﬁs general misconception is the result of & belief that the number
of bales ginned per hour is proportional to saw speed, and of a failure
to realize that the rapidity with which the lint Is separated from the
seed depends in far greater degree upon the rate at which the seed
cotton is fed into the gin stand. In order to gin faster, a ginner
allows the seed cotton to be fed into the roll box faster, This causes
the seed cotton in the roll box to become more compact so that each
saw tooth removes a lavger portion of fibers than when the roll is less
dense. Thus, even with the seed board wide open, fast ginning results
from the use of & tight seed roll caused by heavy feeding whereas slow
ginning results from the use of & loose seed roll caused by slow { ecding,

The speed of the gin saws is not increased, as g rule, for the purpose
of increasing the ginning capacity. In fact, the mechanical arrange-
ment of practically every commercial cotton gin is such that the speed
of the saws cannot be readily changed. To change the speed of the
saws 1t would be necessary to change the ratio of pulleys and provide
for & consequent change m length and perhaps size of belts.

Experiments, each principalty limited to one gin and local cottons,
conducted by various investigators during recent years, have indi-
cated the imporiance of seed-roll density as a factor affecting cotton
quality during ginning (4, 7). Theseinvestigators regarded the effects
of gin-saw specds as being less important than those caused by seed-
roll density.

Federoff (4) reported in 1927 that the prejudice against excessive
saw speed is without foundation, because a high saw speed (500 to 700
revolutions per minute) with low-density feeii.ng damages the cotion
less than a low saw speed (250 to 300 revolutions per minute) with
high-density fceding.

Killough and MeNess (7, p. 32} reported in 1830:

Increasing the speed of the saws frem 640 to 760 and 840 revolutions per miniite,
provided the loosc breast roll 8 was used, did nol seem to have any significant
effect on the grade of the cotton, the lenghh of lint, the gin eutting of the ling,
or in the condition of the seed. ¥ * * TIncressing the density of the breast
roll appeated to lower the grade of the cotton and the style of ginning, to increase
the amount of gin cutting, to lengthen the time required in ginning, to damage
the seed, and in some cases to lower the perceantage of lnt.

The increased time required with this tight seed roll was caused by
the seed board being so nearly closed that the seed could not be dis-
charged readily after the fibers were removed by the saws. Then
seed cotton could not be added to the seed roll faster than the ginned
seed was discharged, consequently the rate of ginning was decreased.

7 Itglfe numbers in parenthesis refer to Literature Clted, p. 26,
? Breast roll 1s syoonymons with seed rofl.
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SAW BPEED AND SEED-ROLL DENSITY

PURPOSE OF THE STUDY

Because ginning time per bale per fixed number of gin saws has an
importent effect on the quality of the resultant ginned lint, and be-
cause misunderstanding prevsails as to what {actors influence the rate
of ginning, an extensive scries of tests has been conducted to determine
the effects of varying saw speed and of varying seed-roll density.
The purpose of this bulletin is to present the results to show:

(1) The compsarative effects that different rates of gin-saw speed
have on certain quality elements of ginned lint and on mechanical
elements of gin-stand operntion.

{2) The comparative eflects that different rates of {eed of the seed
cotton Ints the gin stand (measured by time of ginning) and conse-
quent different sced-roll densities have on certain quality clements of
ginned lint and on mechanical elements of gin-stand operation.

(3) The relative imiportance of effects of gin-saw speed and seed-
roll density on certain guality elements of ginned lint and on mechan-
ical elements of gin-stand operation.

{(4) Available Information relating to the monetary losses that may
result from ginning cotfon too rapidly.

MATERIALS AND METHODS
SEED COTTONS

In conducting the experiments described in this bulletin, sced
cottons ifrom 11 States were used. These cottons were especially
selected to represent pure varietites of American upland cotton of the

1930, 1931, 1932, 1933, and 1034 crops. Each cotton was picked
directly under the supervision of, or in accordance with instruetions
from, a representative of the ginning laboratory, in order to obtain
cottons harvested under wniform conditions and have each individusal
cotton as homogeneous us possible so thatb tests from any two selected
portions would be comparable. Before employment in the ginning
tests, every lot was carefully composited by hand to insure uniformity
in distribution of moisture and in other characteristics. Laboratory
tests of samples from the various lots showed = high degree of com-
parability with respect to the important physical properties.

The lots of seed cottons used in these experiments are listed in
teble 1, which also shows for each cotton the locality where grown,
date and stage of harvesting, moisture content at time of gnning,
certain laboratory determinations with respect to the hand-pulled
fibers, und the cotion classer’s appraisal of the ginned lint. The lot
numbers will identify the seed cottons grouped for preparing some of
the summary tables that follow in this bulletin,




TasLe 1.—Seed cotlons used in gin-saw-speed and. seed-roll-density tests
1930 CROP
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TaBLE 1.—Seed coltons used in gin-saw-speed and seed-roll-densily tests—Continued
1933 CROQP
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1934 CROP

Stonaville No. 3._......| Hellyknowe, Miss. Sept. 21, 24,25
do Stoneville, Miss.... ... «.| Bept, 24-27
Stoneville 2-A do. .| Sept. 28
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! Lint hand-pulled from seed.
3 Defined on p. 11.

3 Longest ginned-lint sample classed according to official cotton standards.

¢ Undried seed cotton ginned with loose seed roll at saw speed recomtended by gin manufacturer.

8 The abbraviation “sp.”” 1eans spotted.

8 Portions of this seed cotton ginned sometime later tested 12.4 percent moisture content at time of ginning.
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GINNING PROCEDURE

The tests described in this bulletin were conducted in the cotton
ginning and fiber laboratories of the United States Department of
Agriculture at Stoneville, Miss.

At the beginning of the series of tests on each cotton, small saamples
were taken at random throughout the mass of cotton. These samples
were placed immediately in air-tight tin containers and were reserved
for moisture-content determinations. Because of the relatively small
variability in results obtained, this method of sampling is considered
reliable. ~ Another representative sample weighing approximately 3
pounds was reserved for other purposes, The 17 maining cotton was
then divided into portions of such number and weight as required for
the tests.

Both brush and nir-blast types of 70-saw gins were employed in
the experiments. As a rule, more cottons were ginned on the brusi
type than on the air-blast type in each test. The gin stands were of
the double-rib huller type, manufactured in 1930, ¢ach having 12-inch
diameter saws. One gin had saws of 282 teeth; all others had saws
of 264 teeth. The tecth in some of the gin stands were roach-back,
and those in others were straight-back.  The seed-roll box, ribs, and
other features varied somewhat in size and shape with different makes
of gins, However, the relative differences in quality and mechanical
clements produced by wvariations in gin-saw speed and seed-roil
density were so similar for these gins that the slight differences in
construction features mentioned are helieved to have no significant
effect on the test results and conclusions presented. Studies of these
mechanical and constructional factors are undor way.

A big-drum cleaner feeder was operated in connection with each
gin stand. These gin stands and cleaner feeders were new machines
and were maintained in proper adjustment and repair. The seed
cotton used in the tests reported herein was not passed through any
cleaner, extractor, or drier other than the mechanical separator that
removed it from the air current that conveyed it from the wagon.

For laboratory purposes in cotton-ginning rescarch, the speed of
the gin saws was regulated during cach test by use of a variable-speed
unit (fig. 1). With this device it was possible te maintuin the desired
speed of the saws regardless of the density of the seed roll, by in-
creasing the speed of the transmission enough to overcome the retard-
ing effect of increasing the roll density.

hree gin-saw speeds were used in the tests—low, medium, and
high. The medium speed for each gin was that recommencded by the
manufacturer, 500 revolutions per minute except in the case of the
high-speed design of air-blast gin for whielh 700 vevolutions per
minute was recommended and used. The low speed was in each
case 100 revelutions per minute less, and the high speed 100 revolu-
tions per minute greater, than the medium speed.

Because » satisfactory mechanical roll-density indicator has not
yet been developed, uniform density of the seed roll was obtained by
the operator observing the height and “feel’’ of the roll and adjust-
ing the rate of fced of the cotton into the gin stand, This method
assured a uniform density across the entire width of the gin rather
than at one point only. loose and tight seed rolls are shown in cross
section in figure 2. In a 70-saw gin operating on dry cotton, a loose
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seed roll contains a mixture of approximately 40 pounds of seed
cotton and cotfonseed whereas a tight roll contains 60 pounds or
more,

In the saw-speed studies for which results are hereinafter reported,
each lot of seed cotton was divided into portions of which one was
ginned at low saw speed with loose seed roll, another at medium speed
with loose seed roll, another at high speed with loose sced roll, another
at Jow speed with tight seed roll, another at medium speed with tight
secd roll, and another at high speed with tight seed roil.

During each test, after the desired conditions had been obtained
and maintained for & short time, representative samples of ginned
lint weighing approsimately 2 pounds were taken at the condenser
for fiber annlysis and classification. (Laboratory analyses and clas-
sification studics made on » serics of samples taken from each of
severnl hundred tests confirm the representative nature and relia-
bility of this method of sampling.}) Additional snmples taken at the
condenser ab the same timo were placed in air-tight tin containers for
use in determining the moisture content of the ginned lint. Raopeated
moisture tests hove revealed & high degree of accuracy for this
procedure of sampling.

MOISTURE ANP QUALITY DETERMINATIONS

The samples reserved during the ginning tests were analyzed in
the laboratory with respect to moisture confent and certain measur-
able quality elements and propertics, and the ginned-lint samples
were classed by Government elassers according to the official cotton
standards (74).

Tho luboratory tests made on the samples of seed cotton included
determinations of moisture content, fiber length, variability of fiber
length, lint index, and lint percentage, and those tests on the samples
of ginned lint consisted of mensurements of moisture content, color,
fiber length, and variability of fiber length. Beeause of limitations
in facilities, all of the ginned-lint semples were not arrayed for fiber
length and varinbility of fiber length, but samples were fested in
sufficient number to provide data that were considered adequate for
the purposc of this investigation,

The moisture determinations were made in drying ovens according
to the method for fextile materials as recommended by the American
Society for Testing Materials (7). In all cases the moisture content
is expressed as a porcentage of the original weight of the sample.

The color measurements were made by means of o disk colorimeter
developed in the fibor laboratory of the Bureau of Agricultural Eco-
nomiesin Washington.® (11, 12,13.) The color of an adequate area
of the sample is matched against the composite color of a standard
serios of disks used on this instrument. The readings thus obtained
are converted into the color attributes recognized by the normal eye,

INIEKERSON, 12, APPLICATHIN OF COLUL MEASUREM I'i:\"i‘:i N T8 (:!{.\ll'r{.‘i('l CF AGIICULTUNAL 'RODUCTS.
A PRELDMINARY REPORT, 17, 5. Depl. Apr $or Agn Econ. @ poe 19320 [MThneogrphed ]




SAW SPEED AND BEED-ROLL DENSITY 11

and by which any color may be specified. Brilliance, the light-to-
dark quality of color, is the chief color measurement used to study
the samples of ginned Jint because the main color improvement to be
made by methods of ginning is that of brightening the lint samples.
Chroma refers to the dopth of color; that is, to the creaminess, stain,
cte., of tho cotton.

Length-distribution studies were made in the fiber-srray labora-
tories. The samples from the sced cottons employed in the ginning
test were conditioned, and the fibers from four samples of 25 sceds
taken at random from cnch seed cotton were carefully “hutterfiied
and were removed by hand.® The total weights of the lint and of
the seed from these samples were determined fo obtain the lint index
and the lint percontage (7). Using the method developed in tho fiber
laboratory of the Burenu of Agricultural Economics, arrays were.
made of the lint from 3 of the 25-seed samples and usually 3 arvays
were made of selected ginned-lint samples ® (15). The distribution
of fiber length in each array was determined by weighing separately,
on a microtorsion halance, the groups of fibers representing the differ-
ent length intervals.  Averages of the data from the three arrays were
made and the upper quartile length ¥ was caleulated and used as »
hasis of determining the effects of the various methods of ginning on
fiber length. The fiberdength variability was determined from the
middie 80 percent of the cumulative weight percentage of the fibers
in the length array. It was calculated by subtracting the length at
the 90-percent point from that of the 10-percent point, dividing the
result by the length nt the 50-percent point, and multiplying by 100
fo convert to percentage. This ealculation provides an index for
comparing the cffects of the different methods of ginning on the
uniformity of fiber lengths,

The ginned-lint saniples obtained from the ginning tests were classed
by Government classers aecording to the official cotton standards (14).
During the 1932, 1933, and 1934 sensons, one classer was assigned to
the ginning Inboratory and there made the classifications with much
care, making not only an initial classifieation but also a commparative
classification of the snmples within each series of samples representing
a particutar cotton.  The sumples weve given identification numbers,
und the classing was done without knowledge of the ginning conditions
emploved.

In classiflying the samples, the grade and its separate factors of
color and leaf were recorded for each.  Table 2 shows the code indices
assigned to grade and to its components, color and leaf, Tliese indices
correspond to the numerioal <lesignations of the white grades according
to thoe universal cotton standards for grade.

&+ Tho fHher arrays and thi tests Sor lint index amd lint percentage were mde In o laborutory having a
stamdard eondition of o nimosphere, nemely 06 porcent relabive lunnddity amd $0° F. lemperature,

SYWEDS, M. W. PHORLEMYM AND DESEANCH METHODA 1N COTTON GINNING., A MHELIMINARY REFORT,
UL 8, trept, Agr. Bur. Agr. Eeon. 12 pp., Bas, 103, [Mnepgraphud,)

! The upger guartile lengih is (he length of the fibers st the 25-pefeent polnt on tho longth-cumulative
welphit pereentago curve begiuning with e longest fhers,

.
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TApLE 2.—Code {ndices for colion classer’s grades and for the grade faclors color
and leaf, bascd on the universal standards for while grades

Coda Class Cirade and
Gride grade-factor
index limits1 desigantion

0. i0-0. 82

Middling Falr (M. Fo) e i e e ciecm v es vman s L ﬁ-i ig

&
=
+

REE1 -

Btrict Good Middiing (8, G, M) e e

b

Good MIddEng (G M) e ce i i e e v e rrm————— e

e

Btrict Middling (3. L)

RS R v o TSP

-+

Striet Tow Middlng (8. T M. e o s cnm e mm e e

+REE

RRIIEIRITIER

DOQPEPCCNENE Y PR BOnOPRE

Tow MIAAUDE (L MY oo ermeneesmas mee s maemmmeeanannes -

SZRRECNT FRRRZ R A9y

g3
EEE
=

+

Strict Good Grdinury (8. G 0. ceccee e ccctecm e m mmm

3

=
%
=%
+oeo]”
i

coln

o8
)

Cood Ordinory (. 000, 10 4 e v e s i 1t

D000 ST 50 S N T b e £ B PO T R £

5
S
S

! For ise in eanverting eode indlees into doslznuliony of geade oned 113 somponent feclors—color nnd leal,

Preparation of cotton 1} inches or longer in staple was designated
occording to the tentative standards for preparation of American
upland cotton of 14 inches and longer staple, namely A, B, and C,
for Strict Middling, Middling, and Strict Low Middling grades® (14).
Ench of these preparation designations was further divided into three
equsl steps, by attaching plus and minus signs to the lotter desig-
nation to mark the first and third steps, respectively, This mag
possible the designation of nine degrees of preparation. For coston
shovter than 1% Inches the preparation was compared to that of the
white grades to which it most nearly corresponded. In both staple-
length groups, four additional steps were used to indicate still lower
preparation. Table 3 gives all these designations for preparation, with
the corresponding numerical codo indices, and shows what may be
considered as genorally comparable steps in the two length groups.

TapLe 3.—Catle indices for colton clarser’s destgnalions of preparation

Tresignntion
Clado
intlex

Cultans 136 inches and longer Cotlong shortor (han 144 Inches

S mmas e e —

| For use In converting numercisl waloes inte letter designations.

! For detnlled discussion of these standnrds, see the following: UNITED Bratss DEPARTMENT OF
AGRICULTURE, BUKEAT GF AGRICULTUNAL ECONOMICH, HANDROOE FOR LICENSED CLASSIFIERA (U, 8,
CGTTON BTANDARDA ACTH, 30 pp.  Revised, 1031, [Mlmecgraphed,]
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TarnLe 4 —Colton classer’s fractional designations of staple length, and correspond-
ing decimals

Staplo length - Stapie length

Clasa thnit Clage imit

tlegimaly t declimapla !

Fractlon {ioches) Daocimal Fractfon {inghes) Dectinal
i

Tucher Lirchex Tavhes
0. 807.3-0, 8177 frmrma b e m ] Lon2 § 5 05731, 0077
LBLiB- (828 i eenws oab L DOTE-LO7RL
L8283~ L R38L B TP, 07,

e UL T
]Hni.. e e e

¥ For ure in converting declmnl volues info fractlonal desipnuations.

Staple was classed against the official cotton standards for length.
Table 4 gives the values used in converting the fractional designations
to decimal inches,

The classification dgta used in this bulletin were obtained by detailed
classing, both for the grade factors of color,leaf, and preparation and
for staple. It shiould be kept in mind, however, that classification is
not subject to mechanical exactitude, and that the data include varia-
tions due to classing method gs well as to actusl differences between
samples. Differences due fo classing varintions should, by the laws
of probability, be scatiered no more in one direction than in the other,
Therefore, where scatter dingrams show a consistent trend, the aver-
age results may be regarde(f as indicating an effect of differences in
ginning. But where scatter diagrams show no trend, the differences
may be due entirely to classing, which may sometimes scatter enough
to cover up small but consistent changes made by the ginning methods
in the cotton jtself.

STATISTICAL ANALYSES

To show the effect on certain lint-quality elements of variation in
saw speed and n seed-roll density, the dats representing ginned-lint
semples from 46 cottons ginned with loose and with tight seed rolls
at the manufacturers’ recommended gin-saw speeds and at 100
revolutions per minute above and 100 revolutions per minute below
those speeds were compiled. Thus six samples were secured from
each cotton.

The data were grouped by type of gin, (1} brush and (2} air-blast;
were divided hy ste Ye length, {1} 1% inches and longer and (2)
shorter than 13 inches; and finally were subdivided by moisture
content of the seed cotton, (1} 12 percent and greater and (2) less than
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12 percent.  Averages of each quality clement and of molsture con-
tent were made for the ginned-lin samples representing each of the
six %'mning conditions. The averages are shown in fhe appendix
(tables 17 and 18).

The average grade of & cotton was ascortained by adding together
the code values of eolor, leaf, and preparation, and dividing this sum
by three times the number of samples in the group. This procedure
was followed, instend of averaging the grade of the individual samples
ag designated by the classer, in order to preserve in this final average
the minute effects of the various ginning conditions on each of the
grade components, This method of calculating an average grade
assumes equal steps between the several grades. It is realized thaé
the steps between grades are not equal, but no other method of
averaging seemed as practicel. To facilitate the averaging of
samples classed as spotted, the spotted designation was replaced by
reducing the color factor one full-grade step, {(subtracting 1.00 from
the code index), thus making the resulting grade more nearly equiva-
lent to the white standard. The leaf and preparation designations
were used as indicated.

Staple length was designated in intervals of one thirty-second of an
inch and converted into decimal values for averaging. The final
average staple length of a group of samples was converted from the
decimal value to n fractional value and stated to the nearest ¥, inch,
with & plus or minus sign, according to the scheduls shewn in table 4.

Since portions of the same seed cotions slways enter into the
averages described, the results are based on paired observations. As
a Tesult of this pairing, a varying nmount of correlation exists between
these series of paired values. Comparatively small differences are
therefore relatively more significant than wauld otherwise he the
ense. Student’s method (8) and probability fable ef z values were
used to determine the statistical significance of the average differences
between the paired groups of samples. This method is especially
adapted to paired data in which there is necessaily a high degree
of correlation, and data for which relatively few observations are
made. The fact that similar and repeated tests show consistent dif-
ferences for the averages shown, as well as for the differences in
individual cottons with some quality elements and certain ginning
conditions, is an evidence of significance even though the average
differences may be very small. Therefore, scatter diagrams are also
presented for the tables of averages, showing individual difcrences
hefween paired samples for the various quality elements considered.
The scatter of these differences between paired items indicntes the
reliability of the sverages presented.

In addition to presenting the quality results as described, results
dealing with some of the mechanical aspects as affected by varintions
in seed-roll density snd ginsaw speed are given. Some resulis
relating to the effects on the monetary value produced by variations
in seed-roll density were compiled and are presented. Where the
tests represented cottons varying in staple length and moeisture con-
tent, the date were grouped and presented in o manner similar to that
pertaining to the guality phases. In some of these analyses, the
results of the high-speed air-blast gin were aversged with those
secured with the so-calied “*low-speed”’ design gins. This procedure
wus considered setisfactory because the relative differences in quality
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and mechanien] elements produced by the variations in gin-saw speed
and seed-roll density were similar for the two types of gins.

RESULTS OF TESTS AND OBSERVATIONS
QUALITY OF LINT

The results presented ir tables 5 to 12 for certain quality clements
of ginned lint as influenced by varying the seed-roil density and the
gin-saw speed are taken from tables 17 and 18 in the appen Ix.

Tt should be pointed out that, since the same cottons were not
always used in the corresponding groups for the 2 types of gins,
the figures given should not be used to compare one type of gin with
the other. Furthermore, because the inherent qualities of the vari-
ous groups of cottons are not the same, comparisons should not be
made between groups of cotton on the basis of the averages shown
except with respect to preparation, which is a function of ginning.

GRADE

PHEFARATION

Little change in preparation was noted as o rosult of varying the
gin-saw speed 100 revelutions per minute above or vetow that recom-
mended by the manufacturer (table 5 and figs. 3 and 4). On the
average, the low speed gave a better preparation than the medium,
particularty with the brush gin, and the high speed gave a vex
slightly better preparation in some instances. Varying the seed-ro
density from loose to tight lowered the preparation an average of
about 1.4 steps, which is large in comparison with the differences
caused by varying the saw speed.

Cotton [ inchas and fonger Cotan shorter than 1} inches
BRUSH TYPE GIN
Loose seed roll
Change in saw speed Change in saw speed
;ead 100 rpm. | Increased 100 r.p.m, Reduced 100 r.p.m. Increased 100 r.o.m.

show
" L3 n Fi

L
=2

o W

¥

o W

v
")

AlR-BLAST TYPE

Loose seed roil

o w

Y

%

sead roll

FPreparciion differences (code puints)

0 w

[} 1% 20 s 206 5 o iE] 20 [[4} 15 20
Moisture conient of saad cotton {percent])

&

.

F1aURE 3. —Differences in praparation of cotton lint ginned at gin manufaelurer's recominendad saw spoed
and ut other apeetls. 'The differcnces between paired sumplos, as spprefsed by the cotl oo clnsser, pener
ally showed bonefictal {4) cffetis more often than detrimnental (—) elfects from reducing the gin-sww-
speed 104 revolylions [t Tminate balow the manufacturer’s recommendulion.
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Cotfon shorier than tf inches
/PE GIN

Giri-3aw speeds used on paired samples with
seed-rofi donsily changed from foose fo fight

Cotton I3 inches and Tonger
BRUSH

Fin-saw spreds used on paired samples with
seed-roll density changed from lovse fo fight

T

Manufactureri

Manuisctarer’s
recammended $peed ded

Reduced 103r.pm. Snerasyed 100 Reducad 10Gep.m, speed tnereased [GORRmM

Y

(code peints)

y

o

1
L)

3
b=

A

Fi

o

Preporetion differences

i e * % x

|
L]

L B2 L T e

1015 20 0 1B 20 5 10 15 20 o
Moisture conteni of sesd coiton (per:enl}

(1]

]

]
EY

15 20

v

15 20

FlgvREe 4 —Difterences in preparatbon of coltan lint giooed with loose and with tight seed rolls, In the
malority of instences the cotton clusser's nppraisal of paired samples indicated detrimental (~) pfferts

upont the preparation s o rosnii ol ginning with o tight, instend of & Jnase, seed roll.

TavLe 5.—Avernge preparation, av appraised by the classer, of collon Lint ginned
ual different saw speeds and sced-roll densities
COTTON 14 INCHES AND LONOER

Ciradde for Indicaled Lype of pin !

Molsture-conenl group of seed

vattans {pereent)

e arenaie)

I2.0aa:d atove. ... ..

|

Helow 120, ., ......--..,-_...._....1{

COTTON SHORTEN PHAN {34 INCHES

120aml
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Retow 120, oo oioiv. o

t Comparlsnns of gin Ly pes nro not to Lo inmle from tho date in tis table.
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COLOR

The color of the samples as appraised by classing was inappie-
ciably atlected by the variations in gin-stw speed but averaged better

Cotten (4 inches and longer Cottan shorier than |Finches
BRUSH TYPE GIN
Loose seed rel|

Change in saw speed Change in saw speed
Reduced 300 pm. fncreased 100 rp.m. Reduced 100rpm. Increased 1410
T

[~ "]

&

_seed_roll
\

="

]

AIR-BLAST TYPE
Loose seed roll

|

W

o

Tighi d i_"_g}_[F
T T
: E

Coler differesces {code pornls}

[=I "]

i L i
=) 5] 20 ) 20 5 1] 5 2 5] 20
Moisture conlent of seed cotlon {perceni)

'
("l

L

Froune 5—Dilferences in eolor of cotdon lint ginned at gin manutacturer’s recommended saw spead and
al other sperds.  Differonces Letween paired sninples of eolton gloned ob Lhe rocoruinended speed and
nt specls 1 revolutions per nlnule grealer or less were shown by Lhe eotlon classer's nppraisal o anly
B fow tnslances.

for the loose-sced-roll samples than for the tight-seed-roll samples,
as indicated i table 6 and figures 5 and 6. These changes made in

Coton Ifinches and longer Cotton shorter than Hinches
BRUSH TYPE GIN
Ginsaw speeds used on paired samples with | [Ginsaw speeds used on paired samples \!vith
seed-roll density changed from loose fo tight | [seasd-rofl density chanped from loose to tight

Manufacturers
recommended spaed

Manufacturers
rocommended spesd

Raduced 100 rpm, Ircreased DOrpm| | Reduced 0OApm. Increased 00rpm]|

F3

o n

4w

B

L]
L1

Cofor differences {cede points)

[]
-

-} 10 [E- T+ ] 19 m Z20 o 12 20 & [[n] 15 20 [ 1% 20 [[+] 15 20
Moisture content of seed cotton (percent)

Frarmg 0.—DIfferences in color of cotlon Lnt pinned with losse nnd with tight seed rall.  Color dltferences
us shown by the estion elasser's appruisal of paired snmples with the longer cottons were few and silgh L
hut were noticeally Favaruble to the Jovwo roll {—) with the shurter votton.

color classification seem to be more pronounced for the shorter than

for the longer cottons,
20401°—30——3
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TABLE §.——Auverage color, as appraised by the classer, of cotlon lint ginned at diffevent
aatw speeds and seed-roll densities

COTTON I3 INCHES AND LONGER

Orade for indicaled type of gin ¢

MMuisture-content groiip of seed | Qln-ssw speed (revolutions Brush Alr-blast
col ons [percent) per minute)

Tight Loose Tight
seed roil | seed roll | seed roli

Code Code
fnder # fndez 1 inder

g

12,0 und sbove...o.oo. oo

Tetow 126, ...

b fh e e B
ERC NPT

3
b
F

20andabove.... . .. ...

Betow 10 iiaeiocaoaas

12 S

!t Comparisons of gln Lypes ove not to be made from tie data in this table,
t Seo table 2 for desipnations corresponding to index valuea shown,

LEAF

L.eaf content as indicated by classing appraisals, like color, was in
most instances not changed by varying the gin-saw speed but was
better for the loose than for the tight seed roll, as shown by table 7
and figures 7 and 8.

Cotton 15 inches and iohger Cotfon shorter than 17 inches
BRUSH TYPE GIN
Lopse seed roll

Change in saw spead Change n saw speed
uced 100 rpm. incrassed 190 rp.m, Redueced 1G0 rp.m. Increased 100 rp.m.
1

. .

(=2

1

i

1
W

Tight

{code points}
o _w

'
w

-BLAST
Lapse see

QO

o

Loaf &iffervnces

0

'
L]

th

26 10 iS5 s [ 15 20 1c 15 20
Moistore condend of seed cotton | percent)

FtoukE 7,—Differences In leaf content of eolton lint ginned ot gin fRCItIrer’s rec ted saw speed
amd et other apeeds, Leal designations us appraised by e cotton cinsser, of paired samples gioned at
the recornmenited speed and nt speeds 100 revnlutiony jler minute greater or less, wern tho spme in most
CASES.
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Cotton I¥inches and longer Cotlon shorter than 1§ inches
BRUSH TYPE GIN
Ginsaw speeds used on paired samples with | | Ginsaw speeds used on paired samples with
seed+oll density changed from lapse tofight | seed-roll density changed from loose fo fight

Kanufacturar’s
recammended speed

Reduced (00rpm, Manufacturers Increased i00rpm} | Redyced [00rpm.

recommendrd spaed increased 100Rpm]

-~

R

=]

]
-

L= I

Leaf differences (code points)

'
L

1
b

-3 K oI5 20 10 5 20 10 1: 20 5 ¢ 5 20 W@ 15 20 b 15 20
Moisture content of seed cotton (percent)
FisuRE B.~-Differences in leaf content of cotton tint gioned with loose und with tight seed roll. The leal

differences shown by the cotton ¢lasser's nppraisal of Ealmd samples were mostly favorable Lo loose-roll
ginning {—) and were more evident with the shortar than with the longer cottons.

TaBLE 7.—Average leaf content, as appraised Ly the classer, of cotton lint ginned at
different saw specds and seed-roll densities
COTTON 13§ INCHES AND LONGER

|
| Grade for indieated Lype af gin |

Moisture-conlent group of seeil [ (GHn-saw speed (rovilutions Brush Air-blast
caltons (percent) per minute)

Taoose Tlght Lonsa Tight
seed roll | seed roll | seed roil | seed roll

Cinte Chde Code Code
frdex? inder 2 fndez inder t

120and nhove .. ...l

Miediuni

Beloew 120 ... ... . e[y Madium. C .
High ... ..

COTTON SHORTER THAN 114 INCHES

Low__. ...
1Roendabove . ... L0 oL L Medlum
igh._.._

Low._ ..
DBelow 20 . . .. . iren Medium . . .
High.. .. oot

| Cemparlsons of gin Lypes are not to ba made from tha data In chis table,
1 See 1ahle 2 fur designationy eorresponding 10 index values shown,

TATAL GLhADE EFFECTS

The cotton classer’s appraisals of preparation, color, and leaf as
shown in tables 5, 6, and 7 were averaged to obtain the net total
effect on grade shown in table 8, and the differences for individual
cottons as shown in figures 3 to 8 were averaged to obtain the individ-
ual grade differences which are shown in figures 9 and 10,
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Cotton !} inchas and longer Colton shorter than 1} inches
BRUSH TYPE GIN
Looge seed roll

Change in saw speed Change in saw speed
educed 100 rp.m. | Increaged 100 rp.m. Reduced 100 r.p.m. increased (0

i 6

[
~BLAST
Loose see

differences fcode points)
(=]

i o

Grade

o

| an
1

=3 [+ s 20 5 19 15 20 =] 15
Moisture content of seed cotfon | percent )

Ficure 9.—Difleronces fn grade «f cotton iint ginned at gin manufacturer's recommended speed and pt
other speeds. Urado differcnces between paired sumples ginoed at the recommended speed and &t apeeds
100 revolutions par minnte ter or less, 0 determined from the cotlon classer's appraisal of preparation,
ﬁolnr. nnddleuf. were favorablo (4 1o the low speed in more cases than they were unfavorabls (~) 1o tha

gh speed,

Cotton [&inches and {onger Cotton shorter than I3 inches
BRUSH TYPE GIN
Ginsaw speeds used on paired samples with | [Ginsaw speeds used on paired samples with
seed-rol! densily changed from loose fotight | [seed-roll density changed from loose to fight

Manufacturery Munufaciurers
Raduced Jﬂonpm._m ded spred Inereased 00eam] | Reduced 10Grpm. ed apeed Increased 10Grpm ]

fsf
~

in

o

feode po
L

]
ha

']

(=]

L e M -

Grode differences

x 1 -.t L] "

i

w»

10 15 20 o 15 20 10 15 20 5 10 15 20 6 15 30
Moisture content of seed cotton (percent)
Frayie 10.—Differences {n grade of cotton lint glaned with loose and with Light seed roll. Qrnade, as deter-

miped frem the cotton clngser’s apgemi.aal of prepuratlon, colar, ond lzal for paired samples, waa lower
(=) wlth the tight roll principally becausa of the lnluence of nirepurnticn.
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) Since_prt_aparajsioh wes affected more than color and leaf content by
the variations m gmning conditions employed, the differences in
average grade are due principally to preparation changes,

TasLe 8. —dverage grade, as appraised by the classer, of linl ginned ol different
saw speeds and seed-roll densitics
COTTON 134 INCHES AND LONGER

1 CGrade for indizated Lypo of gin t

MoaolsLure-vontent group of seed [ Gin-snw speed (rovolutions Brush Adr-blasL
eoltons {nereent} : per minuta) .

Loose i TIght i Tight

Logsn
seed roll | seed roll ' seed roll | sced roll

Code | Code | Code | Code
Inder I frdrz 2 indrert indez !

120 und nhove { . W B
Below 120 ... ... Ceieias .. g 5!
COTTON SHORTENR THAN 1l INCHES

BOW L aaas
1200l sovve... . oen . i Medinm,
|aigh ...
Low .
Below B2, o imer e inenes i

I Comparizons of gin types nra not 1o be muule fromm the data in this table.
1 Sec 1abla 2 for designations eorresponding to index values showsn,

The net effects on grade as a result of varying the gin-saw speed
100 revolutions per minuts above or below the manuﬁlcturer’s rec-
ommended speed averaged less than one-fifth of & grade for lowering
the speed and a negligible amount for increasing the speed, whereas
in most instances nearly two-thirds of a grade difference was caused
by changing the seed-roll density from loose to tight. The difference
in grade between the tight-roll samples and the loose-rolt samples was
greater for the higher moisture-content cottons than for the lower
moisture-content cottons, when the brush type of gin was used, but
with the air-blast type of gin this difference was more pronounced on
the cottons of lower moisture content. The difference in gins is
attributed mainly to the fact that with the wetter cottons the loose
seed roll yielded preparation lower for the air-blast gin than for the
brush gin, whereas with the tight sced roll the preparation was almost
equanl for the two types of gins (table 5,

The laboratory determinations of the e¢ffects on brilliance of varying
saw speed and seed-roll density are shown in table 9 and figures 11
and 12. Since brilliance is highly correlated to grade®, it was

* Tha correlation ig hifh because hrillisnce measurements are sifectad by the three grade lactors—hy the
amount of shadow which variea with tha dogrea of preparation, by the color of the Ll{nt, and by the amount
of leaf.
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affected by the various ginnine conditions in somewhat the same man-
ner as was grade as observed by the classer; that is, the loose seed

Cotton lﬁ inches and longer Catton shorter than 1'5 inches

BRUSH TYPE GIN
Loose seed roll

Cha

aw speed
educed 100 £

nge in 5 Change in saw speed
LA lmereased 100 rpm. r.p.m.

Reducad 100 tngreazed 100 rpm.

FLT ] ‘

¥

o W

L
WL " .

f: units)
b

Ticht

oo b

O e oo

Brillignee differences

-1
w

=] 20 [[v] [E] 20 C 15 20 15 20

Muoisture conten? of seed cotlon

{ percent)

Fiavre 11~—Differences in brillinn
end nt other speeds,

oo of cotton lint ginned at gin monufacturer's recommended saw speed

Slightly higher hrillinnes (-} for ginning at low saw speed was indleatod gonerally

hy laboratory deterni

natiaps with paired samples ginned at the recommervied speed and at 10 revala-

tlons per minute grealer or less, for Lha longer cottons.

roll rather generally gave samples of higher brilliance. Of the gin-
saw speeds used, the lowest appeared to produce the most favorable
effects on brilliance with the longer staple cottons. These differences

Cotton Iﬁinches and lenger

Cotton shorder than 13 inches

BRUSH TYPE GIN

Ginsaw speeds used on paired samples with
seed-rol{ density changed from loose fo tight

Gin saw speeds used on paired samples with
seed roll density changed from Joose fo tight

Manufaclyrecs
recomminded sprec

Reduced 10QRpRm, Increazed [00rpm| | Reduced 100Ram.| “’""f“}“f'” Increased 100 pmy

[funits)
>

W o K

-

o N A

i

Britlionce ~differences

"
n

aF
-~

o 15 20 0 15 208 (o 1% 20 10 (5 20 13 20

Moisture content of seed cotton {percent)

inned with lnose and with tight seed rolls, Somae
own hy the laboratory determiontions with gmired

s 0 15 20 [[1]

FiaUrE 12.—D¥fferences in brillagee of cotton lint
tendency favornble to the lnose sped roll (=) was s
aamples.

were small but in general were found to be significant, With the
shorter cottons, the differences in most cases seem not significant.
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TawLE §.—Average bn'ﬂ_'a’&nce, as determined by laboratory measurements, of
cofton lint ginvied at different saw apeeds and seed-roll densilies

COTTON 1} INCHES AND LONGER

TirilHanes for (ndleated type of gin ¢

Mrisiure-content group of swed | Gin-raw speed (revolntions Brush Alr-hlast
cottons {percent ner rzinute)

Laoaso Tight Louse Tight
seed roll | seed roll | seed roll | seed roll

Unita ? Lrnifs ¥
8, 8.63 o6

kil 3
120 und nhove. {Me:lium . 871 8,63
High... . 8. 80 8.59
Tow. .. . . 50 8.38
Below 128, oot { 8.35
High = .7 B.37

16 INCIES

2

12.0 and shove

-1

DRelew 120.....

$000 50 0% 0 o
dhnbsnhhh
mmammge !
adtn ke wPe P wla e
E=Er - e -

$opopnpngnn
U‘m..'ig
nen ks

w©o oo

bl
ME

| Comparisons of gin typas nre nob to bo mados fram tho daia in this iable.

1 Iirilllance readings of cotton asmples rénga approximately from 7 40 6 on & zesle which extends {n ergual
st:}ps from 0, which is black, to 10, which is white. Tligher brillinnece is rzsoclated with kigher numerical
valueg.

As previously pointed out, the grade element that is chiefly affected
by variations in gin-saw speed and seed-roll density is preparation,
Photographs illustrating these effects on a leng, & medium, and a
short cotton are shown in plates 1, 2, and 3, respectively. The
greatest difference in grade due to variations in saw speed between
the long-staple samples shown in place 1 is one-third of a grade, and
the difference due to variation in roll density is sbout twice as much.
The medium-staple cottor: in plate 2 also shows greater differences
in grade between samples ginned with different roll densities than
between samples ginned with different saw speeds. Even with the
short-staple, 1¥s-inch cotton, in plate 3, the loose-roll samples were
beiter than the tight-roll samples by more than one-half of a grade,
though with this cotton there was no evident difference due to snw-

speed variation,
STAPLE

The staple length as observed by the classer was not noticeably
affected by the speed of the gin saws, but in table 10 and figures 13
and 14 there is some indication that slight shortening of stapls length
is associated with inerease in density of the seed roll. These differ-
ences in length may be explained in part by increased breakage of
the fiber when the tighter seed roll was used, a3 a result of the greater
resistance to removsl of the fibers being offered by the compactness
of the seed roll.




Cotlon 1§ inches and lenger Cotlan shorter fhan If inches
BRISH TYPE GIN
Loose seed roll
Change in saw speed Change in saw speed

Reduced W00rpm Ingregsed 00 rop.m, Reduced 00 rp.m. Increased 100 mp.m.

=3

{inch)

Tight seed rolf

=]

~BLAST TYPE GIN
Loose_=ved rol

o =

o =

Staple-iengts differonces

20 T3] 15 20 5 ] 5 20 10 20
Woisttre conlent of seed cotion { percent )

Freume 33.—Diflerences in staplo lenglh of cotton ling ginped nt gin monukicturer’s reconunended snw
speed and nt other spoads, Stanle-leneth designntions by the cotton tlasser, for paircd samples glooed
ot Lhe recommended speed nnd nt specdy 100 revolullons per nlinuty, groster or less, wora riat canslstently
sfected by Lho varialions in saw spoed.

]

Cotton Iﬁ'inches and Tonger Cotton shorter than l:-,im:hes
BRUSH TYPE GIN

Ginsaw speeds used on paired samples with | [Ginsaw speeds used on paired samples yfiirT
seed-oll density changed from loose o fight | [seediroll density changed from loose to tighi

&)

] L fach ‘3
1p0rpm. T aimd g
pOrpm, recammended spead Increased 100 pm

Maaufacturers
rrcummended spoed

Reduced 100rpm, Intreased 100Rpm R

{inc
Y

o -

oifferences
a0
[T -

e

-

<@

Staple-langth

Y
N

L

e B 20 1o 13 20 10 15 20 5 19 5 20 16 15 20 16 15 30
Moisture content of seed cotion (percent)
Fiaurz 14.—Dlfferences in staple length of cotton Huot ginned with loose nnd with tight seed roll. Staple-

length deslgnations by the cotton elnsser shawad sommo differences between |nired samplos, which were
generilly unfvorable (=} Lo tha gkl roll,




TFech, Bul, 503, U, 5. Dept. of Ageiculture PLATE §

LONG-STAPLE GINMNED-LINT SAMPLES REPRESENTING
SPEEDS AND SEED-RGLL DENSITIES.
A Lo gpeed withh loose i, 4 fow spaeed ol el redls €4 m
speed waihy Ll radiy £, Bigh spend with doose ridl; §

DIFFERENT GIN-SAW

e speel with Joise rodl; 0, svedinm
W bedn spossd with tigha rodl,




Tech. Bul. 503, U, 5. Dept. of Agriculture PLATE 2

MEDluM-S‘I’AF"LE GINNED-LINT SAMPLES REPRESENTING DIFFERENT GIN-SAW
SPEEDS AND SEED-RGOLL DENSITIES,

A, Lo speed with oose ralls £2, low gpec with light roll; ¢4 tnedfum speed with loose toll; 7, mediom
speerd with sighn tall; £ hixh speed with luose roll; Fy iilgh speed with dght coll,




Tech. Bul. 503, U, 8. Dept. of Agriculture PLATE 3

SHORT-STAPLE GHINED-LINT SAMPLES REPRESEMTING DIFFERENT GIN-SAW
SPEEDS AMND SEED- ROLL DEMSITIES.

S Lo spemd warh oose rafls 8, Jine spieed wuth il pall £ pilitng speed witly e rolly 72, e

sqewd Wit pighin rolly 2, Inels spret woid beer oolf, £ habs =pennd with pighg call,
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. T'Aﬁi.m 10.—Aserage staple length, as appraised by the classer of cotton lint ginned
. at different saw speeds and seed-roll densilies

-

COTTON 1M INOHES AND LONGER

Staple length Jor indicated $ype of gin!

Molisture-content group of seell | Gip-snw speed (revolutlons Prush Alr-blast
cotfons {parcont) pier minuie)

Lnose 'Pieht T.opse Tight
saed roll | scedroit | seedroll | seedrell

Iﬂc-':ezs i Tuches 2
12.0 snd ahove. et iz

&
342
42

Balow T80 euomammme e ocnan -

12.0 and shove.

BRelow 21200 o immamra s

1 Comparisons of zin types wre not to be made friz the datn In this table,
t Daclma)l ranges cquivalent to fractional designntions are given I tahie 4.

The upper quartile length by weight of the fibers,” as measured. in
the laboratory, was irregular and did not definitely favor any one of

Cottan i inchas and fonger Colton shorier fhan 1f inches
BRUSH TYPE GIN
Logse seed roll
Change in saw speed Changa in saw speed
ced 1060 pm. 3 Increased 100 rpom. Reduced (80rp.m. Increased 100 c.pom.

2]

=]

Ferences (inch)

-BLAST
Loase see
b |

gth o
P

s¢ed rall

Fiber-len

o

16 20 0 15 20 5 ) 20
. Moisiure confent of seed colien {perceni)

FIGURE 16.~Dilferences in upper quartile finer langth of cotton lint ginnad ot aln menufneturer's recom-
mended saw spaad and at other speeds. Fiber-length differences between palred samples, as determined
in the laboratery, wera not conslstently favorabla to the gln manufocturer's recomimended saw speed or

to a speed afther 100 revoluilons per minube yreater or 100 revolutions gor iminute less thon that
recommeniled.

1 Leggth ot the 25-percent positlon heginning with the longest fbers in the lepglh-cumnintlve welght
pereent curve.
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the three saw speeds, as shown by table 11 and figure 15. Similar
irregularity is evident in the comparisons made on a basis of reil-
densify variations, as may be seen in table 11 and figure 16.

Caiton I%inches ard longer Cofton shorier fhan 1§ inches
BRUSH TYPE GIN

Ginsaw speeds used on paired samples with | | Ginsaw speeds ysed on paired samples with
seed-roil density changed from loose to tight | Iseed-roli density changed from foose 1o fight

- ,
Reduted 196npm. Mavafachuters po o 100rpm,| |Reduced 90npm,| Monufacturers J Lo, 10D rpm

B spead

2]

o

Fiber~length differences {inch)

w

15 20 10 15 20 10 1% 203 10 15 20 10 1% 20 10 IS 20
Moisture content of seed cotten (percent}
Froure 10.—Diflerences o npper guartils fiber length of cotton lint Einped with Joose and with tgkt seed

rolls. Fiber-length diferrnces between pnired semples, ns determined In tha laboratory, were not con-
sistently fovorable to either loose-roli or tight-roil ginniog.

TarLE 11.—clverage upper quartile lengih ! of colion lint ginned ai different saw
speeds and seed-roll densities

COTPON 14 INCHES AND LONOER

Upper gurrtlie fber length for indicated
typeofgin ?

Molature-content group of seed | Gin-saw speed (revolttlons

cottons {nercent per minutel Rrush Air blast

Loose Tlght Logse Tlght
secd rolf | seed roll | secd roll | sead roll

Tuches 3 Incherd | Inches?
| L215 1, 202
120 0md phove ... B - . . i.218 1,243
1, 205 22

. 1. 287
Helow 120 ool - . 205 L 884
Hiph. ... . . 1. 250

B0 and ahove. o opein e o
Bipgh __
Low, ..
Below 128, ... oooeeinoan.

* Length at the 25-pereent positlon beginoing with Lhe loogest fbers in the lougth-cumuiative welghi
percent curve.

1 Comparisons of gin types are not lo be madae Irom tho date in this tabls,

1 See tablo 4 for fructional snuivalents,



http:PrE_G-.IN

SAW SPEED AND SEED-ROLL DENSITY 27

The variability of fiber length, ss shown in table 12 and figures 17

and 18, was not definitely or consistently affected by cither gin-saw

Cotien 1 inchesand Tonger Coffen shorter than B} inched
BRUSH TYPE GIN
Loose seed roll
Change in saw speed Change in saw speed
Reduced i08rpm. | intrassed 00 rpm. Reduced 120 npm. Increased 100

o 8

o
5]

arcent }

(%3
=]

[

differences {p
8

w
<y

Y
o

D
s

Variabifit
o
o

=)

d:
o

10 20 [h) 5 20 20
Moisture conlent of seed cotton {percent}

FiguRE 17.—Differences in fiber-length varlability of cotton lint ginned at gin ruanifactorer's recom-
wmended saw speed and st other sgceds‘ No definlie refutionship between Ober-length varlability and
gin-saw speed was shown by the {aboratory mneasuremenls on palred samples ginned ot the recoizmmended
spoed and ul speeds J00 revolutions per minute greater ot less,

Cotten 13 inches and fonger Coiton shorter than If inches
BRUSH TYPE GIN

Ginsaw speeds used on paired samples withj | Gin-saw speeds used on paired sampies with
seed rolf density changed from loose tofight | [seed-roil density changed from {oose fo tight

Manulicturers | Mynufacturers
Reduced 100npm. [ o o Incrensed 1I00Rpm]  {Reduced Q0npm. et aperc Increased 300npm]

&
»

L+

'
n
[+]

differénces (percent)
L',
o
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-
]

B
o

[
[=

=]

Variability

+
h
-]

[
'S
o

5 10 15 20 10 15 20 0 15 20 5 10 1% 20 10 ¥ 20 10 1% 20
Motsture content of seed cotion (perceni}
Fioune 18.—Differences in fiber-lepgth variability of cottor Hat ginned with loose and with tight seed

roifs, Nasipnificsut etfect of seed-roll density upoa Bher-lepgth vrriahility was ladieated by tho lsboru-
tory meastirentents of puired ssmples.

speed or sced-roll density. The differences in variability shown for
the various methods of ginning are small, and are not consistently
favorable to any gin-saw speed or seed-roll density.
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TABLE 12.—Average variability of fiber length! of cotton lint ginned al different saw
speeds and seed-roll densities

COTTON 136 INCHES ANy LONGER

Variabflity of fiber lenFth for [ndleated
type of gin1

Muolsture-content proup of sead Gio=saw spoed (Teval-
cottons (percent) lions per mimate) Brush Alr-blast

L.oase Tight Loose
seed roll | seed roll | seed ral?

Percend | Percent
S RSP .- 3 88, & B7.0
IZgand above o . ... ) .. X . £6.6
j . 84 4

Below 120_ ... .............. {; i e A 8.5
Ligh 1046, 8

COTTON SHORTEL TITAN 134 INCHES

Tow . ..
120and abwve.. .. ... . . Medizin

Relow 126 ... .. Mirediam. PR
i Hlighe ... ...

BEgRey
Ealat R =R -

i
) Litference Letween fiber lengths at 80- gnd 1o-percenl points on the leogth-cunnmintijve weight pervent

curve divided by the length at the 5-percent puint,
1 Comparisens of gin types are nat Lo be mads from the duta In this tahle.

GINNING TIME AND LINT TURN-OUT
GINNING TIME

Gin-saw speed nnd seed-roll density affect not only the quality of
the ginned lint but also the ginning time and the lint turn-out. The
data on these factors from tests with two brush gins and two air-blast
gins and nine cottons were averaged, and are shown in table 13. The
weighted average staple length of these cottons was about 1 inch and
the moisture content 9.6 percent.

The time required to gin 100 pounds of seed cotton tended, on the
average, to increase when the saw speed was reduced 100 revolutions
per minute below the manufacturer’s recommended speed and to de-
crease when the saw speed was increased 100 revolutions per minute
above the recommended speed. The slightly increased capacity ob-
tained with increased saw speed is due to the greater number of saw
teeth coming in contact with the seed roll in a given time, thus remov-
ing a somewhat greater number of fibers. The gin capacity is not
increased, however, in proportion to the number of saw teath con-
tacting the seed roll. That is, while incressing the saw speed from
400 to 500 revolutions per minute increased the number of teeth
engaging the seed roll per minute by 25 percent, the incresse in
smount of lint obtained per minute was only about 6 percent.

By timing the rotation of the seed roll in several makes of gin
stands it was found that the rotative speed of the seed roll varied
not with the saw speed but with the roll density. Tests with 2
70-saw brush gin fitted with free-turning circular ends on the roll
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box and a special tubular spiked core connected to these ends dis-

closed, with gin-saw speeds renging from 300 fo 800 revolutions per
minute, & constan loose-seed-ro speed of 84 revolutions per minute

and & constent tight-seed-roll speed of 116 revolutions per minute.

TaBLE 13.—Average ginning time and average Linl turn-oul per 100 pounds of seerl

cotion having an average moisture conten! of 8.6 percenl ginned with 70-saw gin
stands operailed at differeni saw speeds and with different seed-roll densities

Ginning time Asmonnt of lint

Giip-snw sproed
L.oose seed | Tight seed | Loose seed | Tight seed
roil roll rell roll

Minutex Minutes Pounds

(. mmmarn v - al 3.0 3G

18-A, 44, 03, 64, T3, 135, 136, 145, 150, i 4.0 A4 3
P, 48 i3 3z 4

t Dlferont porttons of the first 0 cotions wers ginoed on a brush aed an olr-blast gin, aod portiors of the
last 4 cottons were glooed on a brash amd an alr-binst gin of of her make.

The difference in time required to gin 100 pounds of seed cotton
was much less between the lowest and the highest saw speed than
that between the loose and the tight seed-roll ginning at any saw
speed used in the tests. For the loose seed Toll, the reduction In
ginning time between the low and the high saw speed was only 0.3
minute, or 6 percent. For the medium saw speed, the difference in
ginning time between loose and tight seed rolls amounted to 1.5
minutes, or 30 percent, in favor of the tight roll,

On the basis of the data in table 13, the number of bales of 1,500
pounds of seed cotton that would be pinned in 8 hours of confinuous
operation without interruptions such as are common for changing
wagons, tying out bales, and the like, by a plant having four 70-saw
stands operafing with a loose seed roll, would be 25 for the low, 26
for the medium, and 27 for the high saw speed. Operating with a
tight seed roll, or fast rate of feeding, the number of bales ginned at
the three saw speeds would be 35}, 37}, and 38, respectively. That
is, increasing the saw speed 200 revolutions per minute, from the
lowest to the highest speed tested, would result in an increase of not
over 3 bales per 8-hour day, while the use of a tight seed roll instead
of 2 loose seed Toll would inerease the daily capacity about 11 bales
for each of the saw speeds.

Because the ginning time was so materiaily affected by variation
of the rate of ﬁaeding, with consequent variation in demsity of the
seed roll, date to show such effects were assembled from a wide
range of cottons ginned at the manufacturer’s recommended saw
speed and are arranged in table 14 by staple length and moisture
content of the cotton. The table gives aiso the average lint turn-
ous for loose and for tight seed roll. Several makes of gins of each
type were used in the study.
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TasLe 14, —Average Iint turn-out and average ginning lime per 100 pounds of seed
eotlon ginned with loose and tight seed rolls on 70-saw gin slands

COTTON 134 INCHES AND LONOER GINNED WITH BRUSHE GIN

Seait eotton

Aver- Hend-roll ; Ciinning
Moisture-content RO density Hime

Lot nos, tals.
D (percent ¥ -
RrouD {hercent} ure

content

Fereent 21 Minptes
{ID:!, 193, M, TEL, 202, 208, 205, 2ua, 2y, 14.1 {Lonse.. . 3 4.4
258, 245 ' 3 28

B and nbave....

Balow 120, s .'SIiIil’iR. 125, 135, 144, 130, 295, 227, O3,

4,4

4.2

19.4

COTTON SHORTER THAN {14 INCIIRS QINNED WITH BRUSA OIN

ot {(IRUGI0 BP0, .
{i}, 18-A, §4, 3, 74, 113, 142, 145, 158, } 04
206, 203, 24t .

1.2

faeF S e g X

A

COTTON SIHORTER THAN 14 TNCIES GINNED AIR-BLAST OIN

128 and nbove Eh6, 204, 23, 08, 212, Mg, 03 185
. %0, 184, 44, 73, 136, 145, 140, 190, 205,
Below 12.0....._ {‘ L% : } 9,1

The time required to gin a given quantity of cotton with g tight
seed roll is considerably less than with o loose seed roll. The explona-
tion for the more rapid ginning with the tight seed roll is that the
compactness of the revolving roll causes 1t to press more firmly
against the saws, resulting in each saw tooth engaging & grenter
number of fibers. According to the data in table 14, equal quanti-
tics of seed cotton were ginned with the tight seed roll in about two-
thirds of the time required with a loose seed roll. This mesans that
as many bales of cotton could be ginned in 2 days with o tight sced
roll as in 3 days with a loose seeﬁ roll. Because the ginner hss &
relatively high fixed operating expense, which does not necessartly
vary with the number of bales ginned, he ordinarily will be inclined
to gin with » relatively tight seed roll. Competition between ging,
especially during the rush of the ginning season when many fermers
are anxious to get their cotton ginned as 3uickly as possible, encour-
ages fast ginning or the use of a tight seed roll.

LINT TURN.OILJT

As shown by table 13, lint turn-out tends to increase with an
incresse in gin-saw speed. As a rule, & decresse in saw speed of 100
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revolutions per minute below normsl reduced the lint turn-out more
than a corresponding increase in speed above normal increased the
turn-out. In terms of 1,500 pounds of seed cotton ginned with &
loose seed roll, the lint turn-out was decreased 10 poungs by reducing
the saw speed by 100 revolutions per minute below normal and
increased 2 pounds by raising the saw speed by 100 revolutions per
minute above normal.

Some of the increased turn-out at the higher speeds no doubt is
due to closer ginning of the seed, which increases the quantity of
fuzz or very short fibors that are removed from the sced and placed
in the lint (2). Insofar as the spinning quality of the lint is con-
cerned, 8 bale of cotton would probably he less valuable by the addi-
tion of this undesirable type of fibers. The friction between saw disk
and seeds, when tie saws revolve nt high speeds, would tend to
force some of the secds that are already sufficiently ginned back into
the seed roll past the point of discharge and thereby subject them to
further action of the saws, crusing closer ginning of the seed.

The lint turn-out as shown by tables 13 and 14 was not definitely
or consistently affected by variation in sced-roll density. That is,
the quantity of lint obtained does not appear to vary with the rate at
which seed cotton is fed to the gin stand. The closeness with which
the seed are ginned is dependent to a greater extent on the setting of
the sced board than on the compactness of the seed roll. Tt 1s pos-
sible to close up the seed board and force the seed to remain in the
roll hox until ginned comparatively close, but with the same seed
board adjustrmens the Yint turn-out is not significantly affected hy
the density of the seed roll.

MONETARY VALUE OF LINT

Although differences in monetary value of cotton as a result of
differences in quality may not always be reflected hack to the grower,
the commercial use of certsin methods of ginning that lower the
quality of cotton contributes to a reduction of the total valuo of the
American cotton crop, and adversely affects its competitive position
in relation to foreign growths of cotton. Therefore, the monetary
losses that may result from the dumage to cotton quality associated
with ginning cotton too fast or with the consequent tight seed roll
deserve recognition. For this reason the quality data and lint turn-
out Tesults obtained with the cottons and gins listed in table 14 hiave
been compiled, eacli factor being weighted by thoe number of samples
averaged because the effects involved were similar for the different
gins. These results, together with the figures on the estimated
money value of the lint from 1,500 pounds of seed cotton calculated
for each ginning condition, are shown in table 15 by staple length
and moisture content of the seed cotton. In connection with the
prices used, it is recognized that the monetary effeet of the ginning
conditions will differ from year to year, depending on the premiums
and discounts for grade and staple. The prices of the fractional
grades and staple lengths were calculated by interpolating between
the prices of even grades and staples.




32 TECHNICAL BULLETIN 503, U.S. DEPT. OF AGRICULTURE

TaBLE 15.-—Estimated value of lint cotton ginned with loose and with tight seed rolls
COT'TON 135 INCHES AND LONGER

Soerd colton I
Aversga H

Seed-roll T;)IIISIE;:H? Orade | Stple [Pricoper| Bale | Value per

Average densily of ginned length | pound ? welght 2 bale

Tals
molsture !
(nutnber}t vontent it

!
:
i
i
¢

' i Code 1 seconds
Percend Pereent flanle r
- 0.7 a3

.1 { : 8y :1.30
102 Lo,

20

COTTON SHORTER THAN i INCIHES

0. 500 32, ’
1. 558 a4l
4.8 - ALOS .
f.83 30,70

! Enely group hera cambines the same tmaisture-content gronps shown jn inble i4 for hoth ein Lypes.

" Approxinmte average price for thie specifled white vrades ond staple lengths prevailing at Alemphls,
Tenn,, for Lhe season 1032-33,

! Caleulated for 1,500 pounds of seed eotlon, ort lasis of link (urn-out showy in table 14 plus 22 poundls
Ior bageing sod Les.

As pointed out previously, the grade was somewhat lower and the
staple slightly shorter for cottons ginned with the tight seed roll,
therefore the price per pound was less for the cotton ginned with
this type of roll. The weight of the bale was not greatly affected
by the variations in seed-roil density. Consequently, with a Jower-
price lint and no appreciahie difference in bale weight, the net mone-
tary value of the lint was lower for the tight-roll ginning. The
reduction in the value of tho lint from ginning with n tight rather
than with a loose seed roll increased with the moisture content and
with the staple length of the cotton.

With the longer staple cottons of the higher moisture group, the
value of the lint ginned with loose seed rolls was wpproximately
$4.50 (or 13 percent) more than those ginned with tight seed rolls,
with Middling % inch cotton selling at about 7 cents a pound as was
the case during the 103233 season,

The vyalue of the longer staple cottons of the lowor moisture groups
was reduced almost $1.50 per bale by ginning with a tight instead of
loose secd roll. The amount of reduction for the shorter staple cot-
tons of the high- and low-moisture groups amounted to 95 and 62
cents per bale, respectively. It is recognized that, to prevent the
losses shown, the ginning costs are tncreased, but data on the amount
of such costs are not available.

POWER REQUIREMENTS AND ENERGY CONSUMPTION
In the studies here reported, only a limited amount of data on the

power phase of ginning were collected because necessary instruments
were not obtained until the studies had reached an advanced stage.

However, the available data show some rather interesting relation-
ships,
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Table 16 shows average figures for the power requirement of a 70-
saw brush gin equipped with 12-inch saws, and for the energy con-
sumption of the gin stand in ginning 1,500 pounds of seed cotton, with
two different staple-length groups. Varying the gin-saw speed from
100 revolutions per minute below to 100 revolutions 1}01‘ minute sbove
the manufacturer's recommended speed showed s slight tendency to
increase the power required by the gin stand, whereas varying the
seed-roll density from loose to tight inceressed the power requirement
by about 50 percent. So large o difference in the necessary capacity
of the motors or engines requiredd fo drive the gins is a material
advantage of loose seed-roll over tight seed-roll ginning,

The amount of energy consumed in ginning a bale of - on was
consistently, but only slightly, affected by variations in .+ zinnin
conditions employed, decressing with increase in saw speed and wit
decrease in roll density. The faster rate of ginning with the tight
seed roll and the higher saw speed compensated in large meastire
for the inerensed power requirement, in the effect upon energy con-
sumption. On the busis of encrgy consumption shown in table 16
and assuming « rale of 4 cents per kilowatt-hour for electric current,
the Inrgest difference in cost per bale for variations in either saw speed
or seed-rol] density would be about 6 cents,

TavrLe 16— Awverage power requirement of u F0-saw brush gin, and weerage energy
canswmed in ginning {800 pounds of seed collon

COTTON b INCHER AN LONGER

Aeed colions Power rerpired i Energy consumed

Average | £iln snw spomid
Lot nos. mnislure
eontent

Lagose  Tight  Loose Tight
seed roll  seed roll | goed rall | seed roll

L

o Herse-  Herse- | Wifewait- f Kitvwatt-
Fereend - Ly porer 1 hoNr hors
flaw. ool Ll oLl 11Tt (R 1.8 &
204, 335, 43, 344, 365, HTL BN 151 {Medium. ! . B0 3t 8, !
1ligh 1.2 Xl (18] 7.0

COTTON SHORTER THAN 1 INCIIEAR

NES
450, 3N, BKY, 388, Yk 1w s Medinm
High .

¥ For feater, ghn saws, and briash eyiinder

SUMMARY AND CONCLUSIONS

Studies have been made to determine the relative influence of gin-
saw speed and seed-roll density on the quality of ginned lint and on
the ginning capacity, power requirement, and energy consumption
during ginning, and to show the losses in monetary value of the lint .
that may be associnted with tight sced-roll ginning, Brush and air-
blast gins were used and were operated at or near the manufacturer’s
recommended speed, and st speeds 100 revolutions per minute above
and 100 revolutions per minute below this speed. By feeding the
cotton to the gin stands at different rates, it was possible to produce
both loose an(% tight seed rolls at cach gin-saw speed. The 98 espe-
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cially selected American upland secd cottons employed in these tests
wore taken from the crop years of 1930, 1931, 1932, 1933, and 1934,
They were grown in 11 States, from Virginia to Texas and Oklahoma.
In meisture content they ranged from 6.8 to 20.2 percent, in staple
length from s inch to 1%. inches, and widely in other eharacteristics.
The results of tests on lint quality are presented for 46 cottons, and
of tests reinting to lint turn-out, ling value, ginning time, power
required, and energy eonsumed for from 9 to 57 cottons.

The results and conclusions fromt this series of studies may be
summarized as follows:

There were only small effects on the ling quality and the ginning
capucity caused by variations of gin-saw speed 100 revolutions per
minute above or below the manufacturer’s recommended speed,
Lowering the speed 100 revolutions per minute improved the quality
slightly, but raising the gin-saw speed 100 revolutions per minute
did not ehange the quality apprecinbly,

Changes 11 seed-roll density, caused by changesin the rate of feeding
seed cobton {o the gin stand, are much moreimportant than changesin
gin-snw speed in affecting the quality of the ginned lnt and the nie-
chanical operation of the gin stand, T.oose-roll ginning gives the better
quality cotton,

The effects of varintions in the method of ginning employed with
n wide range of colt.ns were materinlly greater on the preparation
component of grade than on any other quality element.

No real effect of gin-saw speed on staple fength was lound.  As the
seed-roll density was changed, the stuplo-length differences between
loose-and tight-roll samples showed slight tendencies for the looseroll
samples to be classed longer.  Laboratory determinations of the
upper quartile length and of the variabilify of fiber length showed
little relation of these elements to the gin-saw speed or the seed-roll
denstiy,

Grade differences due Lo varintions in gin-saw speed averaged less
than one-fifth of a grade improvement for the low speed.  The ehange
due to increasing the speed wns negligible.  Gende differences e
to change in geed-roll densily wmounted to nearly two-thirds of a
grade in [avor of the loose roll,

Using prices Jor cotton of fike grades and staples prevailing in the
Memphis market during the 1932 crop season us & basis of monetary-
value computitions, the use of u loose seed roll instead of a tight
seed rofl with a group of cottons averaging 13 inches in staple length
froin seed cottons averaging (4.1 percent in moisture content showed
neb benefits of approximately $4.50 per bale, or 13 percent, and
aimost $1.50 per bale, or 4 percent, with a group of cotlons averaging
13s inches in staple length from seed cottons having 10.2 percent
moistire content,

The amount of reduction in value as a result of using u tight seed
roll for short-staple cottons (mbout I inch) from seed cottons of
relatively high meisture content and of substantially lower moisture
content averaged 95 and 62 cents per bale, respectively.

Ginning capaeity and lint turn-out for the group of sced cottons
giving I-inch staple length and heving 9.6 pereent moisture content
were generuily slightly less with the low saw speed and often were
greater with the high speed. Ginning capacity for an outfit of four
70-saw gimns was inereased 8 bules per 8-hour duy by inereasing the
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gin-saw g J)eed 200 revolutions per minute, and 11 bales by using a
tight seed roll instead of a loose seed roll. Lint turn-out showed no
definite or consistent relationship to seed-roll density.

Power requirement, though showing some tendency to increase
with gin-snw speed, was not mmermlly aflected by changing the gin-
saw speed 100 revolutions per minute above or below the muanu-
facturer’s recommended speed. The power requirement was increased
50 ]percent however, by varying the seed-roli density from loose to
tight

Fnergy consumption per unit weight of seed cotton ginned was
not appreciably affected by variations in gin-saw speed or seed-roll
density. The interrelationship of ginning time and power require-
ments caused the difference in cnergy consumption to be negligible,
although indications were that for these small differcnces the ]ugh
gin-saw speed and loose seed roll showed slight. advantages,
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APPENDIX

BASIC TABLES SHOWING THE AVERAGE VALUES FOR SAMPLES
GINNED AT DIFFERENT SAW SPEEDPS AND SEED-ROLL DEN.
SITIES

Tables 17 and 18 give the avernge figures showing the condition of sced cotton
at time of ginning and the resulis of Inboratory determinutions and cotton
clissers’ appraisals of the quality of the ling, for all tests diseussed in this hulletin,
Table 17 relstes to the tests nugle with brush gins, table 18 to those with air-hlast
gins.  The results wilth eneh gin type are subdivided according (o staple length
of the ginned ling and to moisture content of the seed eotton. The mumber of
saples involved in enel average is Lhe same as the number of lots of colton shown
in the tables,




TaBLE 17.—Averages of moisture conlenl and cerlain quality elements of collon lint ginned with brusk gins at different saw speeds and seed-roll
densities

COTTONS 134 INCHES AND LONGER

Seed cotton Method of ginning Quality d{ ginned lint

Lahoratory determinations Cotton classer’s appraisals

Moisture-con- Y
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1 Low, 100 revolunons per minute below medium speed; medium, manufacturer's recommended speed; high, 100 revolutions per minute above medium spee

3 Brilliance readings are made on the entire surface of cotton sampleb, and range from 7 to 9 on a scale 'that extends in equal steps from 0 which is black to 10 whic‘n is white.
3 The chroma scale extends from 0, a completely neutral color, to 10 or 12, a vermillion red.

4+ Length of the fibers at the .5-percent point-on the length-cumulative welght percentage curve beginning witi: the longest fibers

8 Diflerence between fiber lengths at 90- and 10-percent points on the length-cumulative weight percentage curve divided by the. length at 50-percent point.

¢ Nolaboratory length and variability data available for cottons 104, 105, 107, and 208,

7 Nolaboratory length and variability data available for cottons 126 134. 215, and 227,
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Tasre 17.—Averages of moisture conlent and certain quality elements of colton lint ginned 1vith brus»h gins al different saw speeds and seed-roll
densities—Continued :

COTTONS SHORTER THAN 13§ INCHES

Method of ginning Quality of ginned lint

Laboratory determinations Cotton classer’s appraisals
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# No laboratory length and variability data avsilable for cottons 112,118, 217, and 229,
Nolaboratory length and variability data available for cottons 47, 58, 68, 69, and 142,
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TaBLE 18.—Averages of moisture content and cerlain quality elements of lint cotlon ginned with air-blast gins at different sew speeds and.:
seed-roll densities :

COTTONS 1}4 INCHES AND LONGER

Seed cotton Method of ginning Quality of ginned lint

Laboratory determinations Cotton classer’s appraisals

i - Average .
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1 Low, 100 revolutions per minute below medium speed; medium, manufacturer’s recommended speed; high, 100 revolutions per minute above medium speed.

2 Brilliance readings are made on the entire surface of cotton samples and range from 7 to 9 on a-seale which extends.in equal steps from 0 which is black to 10 which is white.
3 The chroma seale extends {rom 0, a completely neutral color, to 10 or 12, a vermilion red.

4 Length of the fibers at the 25-percent point on the length-cumulative weight percentage ctirve beginning with the longest fibers. .

5 Difference between fiber lengths at 90 and 10-percent points on the length-cumulative weight percentage curve divided by the length at 50-percent point.

¢ No laboratory length-and variability datu available for cottons 104, 105, 107, 147, 204, and 200

% No Isboratory length and variability data available for cottons 132 and 134.
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seed-roll densities—Continued

COTTONS SHORTER THAN 136 INCIHES

oF

TasLE 18.—Averages of moisture content and ceriain. qualily- elements of lint_ cotlon ginned with air-blast gins at different saw speeds and. -

Seed cotton Method of ginning Quality of ginned lint

Laboratory determinations 7 Cotton classer’s appraisals

Average Moi
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5 No laboratory length and variability data available for cottons 122 and 137.
2 No Inboratory length and variability data available for cottons 127, 140, and 155,

FYALIAOINDY d0 'IJEA *§ ‘N ‘€08 NILATING TVOINHOEL -

U. 5. GOVERNMENT PRINTING OFFICE: 1336




BT e LRIt P L G M PP




