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DETERMINATION OF THE COMPRESSIVE
CHARACTERISTICS OF LINT COTTON

WITH A MODEL BALE PRESS

BBy W BTasLiEy ANTHONY amed Qravier L MoCasiilg, egricelturel engineers, U8 Cotton Ginningr Noescarch
Lahorutory, Agriculinral Resvarch Sercice, LS. epartment of Agriculture, Stoneville, Miss,

ABSTRACT

A split-plot experimental design was used to evaluate the force requived to
compress lint eotton in a maedel bale press, with a cross-sectional arca of 144
sguare inches. Two signilicantly different varieties of cotton. four lint mois-
tures. six densities. and three quantities of cotton woere used as independent
variables. Statistical analvsis of data indicated that the effect of lint moisture
content, density. quantity of cotton. and the interaction hetween moisture and
quantity were significant at the 1-percent level of probability. The interaction
between variety and moisture was significant at the S-percent level of praba-
hility. Variety and the remaining interactions were not significant at (he 3-per-

cent level. A multiple linecar regression analyvsis was performed on the combined
‘Stoneville 213" and "Pima 5-2" data in order to develop a prediction equation
[or the mode! bale press. The accuracy of the prediction equation was increased
greatly when logarithmice (hase 101 transformations were made for comproessive
force and density. The regression analysis indicated that quantity of cotton
was nol a signilicant factor in the force required to compress ling cotton. The
prediction equation is valid for the range of variableg investigated in a press
with a cross-sectional area of 144 square inches, Qualitative but not quan-
titative inferences relative to other sizes of presses can be drawn from the re-
sults of this experiment. The gualitative inferences include the form of the
equation governing the compressive force variables involved, and the diree-

tion of influence of the variablos,

INTRODUCTION

The system by which lint cotton s packuaged
in American zins has been crvilicized  sinee ils
besinning in the 19th century. Widely diverse
packaging methods and the practice of sampling
a bhale after it is packaged. combined with Lhe
rough handling i(hat a bale receives during ship-
ment, produce what 18 often called the ~Dgly
American Bale™ (5!

A number of bate types are produced in the
United States. including the (1) gin Mat, (2)

Tialic numbers o parentheses refer 1o idems i " Liter
ature Ciked,”™ po i

modilicd flat, 131 gin standard, {1 gin univer-
sal density, and {31 compress universal density.
Each of these types is compressed to o density,
and restrained at a lesser density, the density in
vach case being dependent on the capabilities of
the press. which vary [rom one system to another.
Furthermore, gin flat and medified flat bales
are usually re-pressed inoa compress alter nitial
packaging in a gin press. Overall, there is con-
siderable variation in size. shape, and doensity
among bales packaged in different systems.
Because the varicus packaging systems produce
hales of different sizes. shapes. and  densities,
several handling techniques and modes of trans-
portation are used to move bhales ol cotton Lo
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their ultimate destination. Handling damages
frequently ocecur.

Efforts are being made to improve the appear-
ance and cuality of the American cotton bale
{6). Automatic samipling at the gin prior to bale
packaging, now being used on a limited scale
{7). has the potential to greatly improve the ex-
ternal appearance of the bale. The trend toward
producing only three types ol bales—the modi-
fied flat, the gin universal. and the compress
universal bale— will also help do away with many
irregularities in American bales. The modified
flat Lale is intended for domestic use. whereas
the last two types may be exported. The gin uni-
versal density bale is produced in a gin system
capable of packaging a bale at a density of at
least 28 pounds per cubic foot. The compress
universal density bale is produced by re-pressing
a modilied flat bale in a compress.

Once established. the new packaging system
will standardize sizes, shapes. and densities of
bales, and that in turn will permit standardiza-
tion of handling equipment and operations which
will minimize handling damages. Despile these
ongoing improvements. howoever. improving the
American cotton bale requires more technology
in many arcaz. One such neod is the establish-
ment of a prediction equation for the force re-
quired to compress lint cotton. The prediction
cquation would provide manulacturers with basic
critevia to be used to satislactorily design com-
pressive systems.

Because several conflicls exist in published
information perlaining (o the force required Lo
compress lint cotton {4, 2 40 % 81 Lhig investi-
gation was undertaken Lo determine the foree
required to compress lint cotton and to resolve
Lhe conflicts in previously collected data. Some
of the mare vasily recognized variables of which
Lhis Toree is a function are (11 the lint moisture
content. {2) the density to which the lint cotton
is compressed. (31 the quantity of cotton being
compressed, (41 the physical properties of the
Hint colton, (31 the distribution of the lint within
the press box. (8) the time rate of compression,
{71 the sive of the press box, and (8) the friction
ol the cotton on the press box walls. This study
seeks to eootablish the significance of the above
varinbles in the compression of lint cotion.

EXPERIMENTAL PROCEDURE

The initial step in developing an equation (o
represent compressive lorce s the establishment

of the basie form of the relationship governing the
force required to compress lint cotton. Prelimi-
nary investigation with the variables mentioned
in the introduction indicated that four of those
variables could adequatels describe much of the
variation in the data for a press of a given size.
These variables were lint moisture content, den-
sity. quantity of cotton, and physical propertics
of the cotton.

Physical properties of cotton vary between and
within varieties, depending on genctic makeup,
growing conditions, and so forth. There has been
much speculation on the compressive character-
istics of dilferent varicties of cotton. especially
those of different staple length. strength. and
micronaire. Lf every variety ol cotton were con-
sidered, variation of each of the many physical
properties would require a test too large to be
manageable, For this reason. testing between
two different varieties ("Stoneville 213" and "Pima
§-21 with widely differing physical properties
was considered as a suitable alternative,

Research ovalualing the lorce required to com-
press lint cotton was conducted with four factors:
variety, moisiure content, density, and quantity.
Using 2 varieties. 4 moistures. 6 densitios. 3 quan-
tities of cotton, and 3 replications would require
132 tost lots. Hovever. 8 deasily levels can be
obtained from 1 test lot of cotton by continuously
monitoring the change in density. thereby redue-
ing the reguired number of test lots to 72, Hach
tesl ot in a Tull-size system requires an average
of 300 pounds of lint cotton. Using 72 of (hese
300-pound lots Lo conduct an experiment of this
nature would not be physically or cconomically
feasible.,

[L was felt that the model bale press at the
"5, Cotton Ginning Research Laboratory, Stone-
ville, Miss., could be used to develop detaited
qualitative information refative to the foree re-
quired to compross Hint cotton. and would require
subsstantially less cotton than o (ull-size press,
The model press box has o eross-sectional area of

111 square inches. as compared Lo o Tall-size

press box, which ranges rom 1023 o 175 square
inches, and is 70 inches deep. or approximately
the same depth as a Tull-size press bos, Test lots
ol approximately 15 pounds are required for the
maodel bale press, which means that the modd
hate press requires only 3 percent as much cotion
as in Che Tull-size system. A dd-gallon-per-min-
ule hydrautic pump driven by o 30-harsepower
vlectric motor develops compressive foree in the
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Frocee 2 Up-packing madel bale press <hown wich

prrees Biosg ghonr open.

modet press syscem. The hydraolic system de-
velops presswre on an 8 c-inch-diameter,  up-
packing ram. The model bale press iz shown in
figure 1. The hydraulic svstem is located out-
side the building.

Similitude analysis incdicated that only the form
of the relationship tlinear. exponential, quadratic.
logarithmic. cte.) and the relative bmportance of
vach variable could he casily determined from a
madel hale press, since quantitative results would
require the evaluation of several distortion lactors,

Forthermore. the aceuracy of the experiment
would be increased substancially by using the
model system {21, First, since less cotton would
be reqguired to conduel an exporiment with the
model system. the homogencity of the sample
lots could be greatly increased. because unilorm
physical properties are more easily obtained with
smaller quantities of cotton. Second. hecause the
madel bale press is located in a climatically con-
trofled huilding, moisture distribution could be
kept uniform in the experimental lots by condi-

tioning at constant temperature and relative
humidity. Third. the instrumentation uvsed to
monitor the compressive force in the model bale
press is more accurate than the imstrumentation
in a full-size bale press.

A randomized complete-block split-plot expent-
mental design was used to evaluate the force re-
quired to compress lint cotton. Two varieties of
cotton, ‘Stoneville 213" and 'Pima §-2°, {our levels
of moisture content. six densities. three guanti-
ties of cotton. and three replications were used.

The geed cotton used in the experiment was
moechanically harvested and held in storage ap-
proximately 8 months hefore being processed
through three stages of  seed-cotton-cleaning
machinery in a full-size ginning system. The seed
eotton was then conditioned and ginned at the
ranges of temperature and  relative humidity
shown in table 1. The sved cotton was divided
into lots of approximately 30, 05, and #0 pounds
and placed on d-fooe-wide by sfoot-long storage
travs. The storage travs were spaced 12 inches
apart vertically to allow the conditioning air to
circulate freely through the seed cotlon, After
the tine portion of the seed cotton reached egui-
librium with the conditioning air. test lots wore
processeed through the maodel gin stand and one
lint cleaner. exeept {or the lots at the low mois-
ture-content level tevel 1 For the lots al the
low moisture level, two multipath tower driers
operated et 200> F (121.17% C) were also used
in the ginning sequence immediately before the
gin stand. Onece through the gin stand, the lint
was fed into the madoel bale press via a condenser
and a lint slide. and the cotton tramped by hand
into the press box,

The eompressive force was measured by using

Tasli 1. - Ranges of (emperature and relative
hunddity used to condition and gin the seed
el
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a force transducer in conjunction with an eight-
channel. direct-writing, strip chart recorder. The
100.000-pound-capacily transducer was placed on
the fixed platen at the top of the press to monitor
the force required to compress the test lots. The
millivelt output of the tranducer was recorded
o1 six channels with successively overlapping
ranges.

Asg the ram was forced up by hydraulic fluid.
the change in press box volume was manitored
continuously by measuring the ram travel. Two
microswitches broke an celectrical circuit and
actuated event markers on the recorder for every
inch and every one-cighth inch of ram movement.
The duplicate syvstem of monitoring the change
in press-box volume was necessary because of
the exponential effect of the change in volume
on density. Since the quantity of cotton was con-
stant for cach test lot, the density of the cotton
could be determined in small increments by uti-
lizing the change in platen separation as indicated
by the microswitches. Densities were computed
by dividing the quantity tweight) of cotton by
the volume that the cotton could accupy as de-

TaBLE 2. Levels of moisture content used in
cvaluating the compressive charecteristics
of ‘Steneeifle 203 and "Pima §-2" cotton’

Mosttre cnntent

TPima 5=

[ale

diesivnation” Hteneville 2100

1 Jouz 2o

14 2007 205

1.3 200 2.0
Soveroee . L ! EaY
2l DA 1.5

oy I = fni

23 I P
Average Lo L. [ [
4l o [P

Hu T T

R [ (BN LY
N T L L, I .70
1 =7 =

12 =T =00

bt o b
Mueraee 0 L =t R
Orverall averige A 500

Nadues are averages ol G osamples for cach of 3 replica
Lians, The mdependent varialile density swas investimted
a1 1T T s, and T e

“Phe UsU digeie of bale designation number indlicates e
mnstnee crstent levelb, the 2d, the rqrantis level

termined by the location of the bottom platen
relative to the top platen,

RESULTS

Independent Variables

The various moisture contents and quantities
of cotton used in this study are shown in tables
2 and 3, respectively. The levels are indicated
for each variety of cotlon. Average moisture con-
tents of 2.37. -L.76. 6.81, and 8.55 pereent wore
used. The average quantities ol lint cotton used
were 10061, 15.96. and 21.56 pounds. Densities
of 12,17, 22, 27, 32, and 37 pounds per cubic foot
were investigated.

The two varictics of cotton used have dilferent
genetic characteristics and were produced in dif-
ferent growth environments, As a result their
lint physical properiies were different, The *Stone-
ville 2137 was grown at Stoneville, Miss., undoer
high-humidity. nonirvigated conditions, and the
Pima S-2" was grown at Las Cruces, N Mex.,
under low-humidity. irrigated conditions. With
the exception of maturity index, the two varictics
ol cotton had significantly different (1-percent

(Continved un puge 7.}

TanLe 3.- Quantity lovels used in evaleating the
compressive characteristios of "Stonevillo 203
amd Pima §-2" cotton?

Quantity 11

P B2

Hale
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Bale

designation®

11
12

13

Average L.

1

Average

31

42

33
Average

41

A2

43
Axerage

Overal
average:

1
12
13
Average ..
21

.

3
.3

Average

TABLE 4, — Physical properties used to designate varietal differences of "Stoneville 213" and ‘Pima S-2’ cottons'

2.0% span

length tin}

S213

1.080
1.O8T
1.083

83
L1038

1
0%

.07
123
123
L 120
22
RN
137
AT
138

1.112a 1.

Staple length

11,/32-in)

See footnates at end. of table.

Pima

1.263
267
L2060

1.263

RATY

Fibrograph
Uniformity
ratio (Vo)

S213 Pima

HLT
44T
1.3

A3T
K37
43.3

44.0 13.6

Rt R1tN 1-1.0

Ririn BB e

el 1

L28T 3.7 A1
J281
1.308

RN

307

308

.30
320
317 46,

6.1

2020 A6, 124 -44.88h

Lint foreign
matter content
()

Pima S218
140
14,0
$1.0 0T 1.

4.0 ERIH

RENS] 318
(RS LT
1t 274
RN

3.20 SN
2.88 1.57

Strength
1/8-inch guge
(g/tex)
5213 Pimn

21.50 32,40
21.038 3137
21.20 42
21,21 3.
21,13 LS
21338 B R
21.13 32.2
21,30 32.5
21.63 33.5
21,17 32
21,50 33.03
33.00
32,63
33330
33,60

BRG]

21.52a

Pima

d.70b

Causticaire

Maturity
index (49}

5213

TH.18a

Calor
Pima
1027
102,
1021
1025
JLE RG]

D08
2.0

101.3

Pima

TR

TH.0U20

Fineness
{ug/in)
Pima
3.87

3.67

3.67

B .,'j.. 7

4453
£.67
4.60
1.63

16830

Girade index {(94)

S213
$41.0
91L0
94,0
HANY

(R
93.0
92,0

92.0

Leaf
Pima
102.9

1026
102.7

5213

Micronaire
reading

S213

4,60
.60

4.60

+4.60

.60
1.60

4.60

4.60

Pima
4.03
4.03

1,60 4,

4.60a

4.02b

Composite

Pima

94.0
94.0
94.0

102.7
102.4
102.4

102.7

94.0

102.5

102.0
102.0
2.0 - -

91.6
93.1
092.6

102.0
99.8
102.0

92.4

101.3




TaBLE 4. —Physical properties used to designate varietal differences of ‘Stoneville 213" and ‘Pima S-2° coltons*—Continued

Staple | ; Lint foreign Grade index (47}
Bule Staple length mattier content ‘ : V . .
. . (1.32-in) ey Color Leaf Composite
designation” ‘ - ey I ) _
S213 Pimg S2iy Pima 8214 Pima S213 Pima S213 Pima
31 REN 110 3,106 2,86 1.0 2o 59,0 100,99 88.0 1014
32 34,8 RENG 3.9 2,38 9-1.0 100,09 87.0 09,2 90.3 98,7

HE 3L 140 343 2,40 910 101,14 8h.0 100.3 88.:

Average 110 3.61 2,33 9.0 1011 AT0 1001 889 1000

1 4.1 . a9 T00.9 90,0 $99.2 90.0 99,2
4o 3.80 2,66 91,0 101..1 89,0 O98.7 90,7 98.7
110 388 2, 950 99.8 92.0 97.6 91.1

Average 3. 40 1,00 E 94.0 B L A Y T O 985 90.6
Overall

average’ 3460 44.0h 3.36a 2,20bh 94.0a 101.5b 9.8a 100.8b 91.5a

100.6h

Walues are averages of 3 samples for each of 3 replications. Values determined by Cotton Division, Agricultural Marketing Service, Clemson, S.C., with
the exception of values Tor staple length and grade indes, which were determined by the Cottan Division, Agricultural Marketing Service, Greenwood, Miss.
“The Ist number relers to the moistore content level, 2d to the quantity level.

Overall averages not-followed by the same letter are significantly different at the 194 Tevel of probability. as determined by F-test.




level) physical properties as determined by the
F-test (table 4). The dilferences in the physical
properties of 2.5-percent span length, uniformity
‘ratio, strength (1/8-inch gage), causticaire {micro-
grams per inch). and micronaire for the two varie-
ties of cotton are alse shown in table 4. Table 4
indicates that staple length. foreign-matter con-
tent, and grade index were signilicantly different
at the 1-percent level of probability as determined
by the F-test.

Dependent Variable

The experimental data relating the Torce
required to compress lint cotton in a model hale
press Lo the independent variables are shown in
table 5. The average compressive force varied
from less than 600 pounds to ncarly 102.000
pounds as lint moisture content, density, quan-
tity. and varicty changed.

Analysis of variance of the data as a split-plot
statistical design is shown in table 6. The anatysis
of variance indieated that moisture content. den-

sity, quantity, and the intercction between mois-
ture and quantity were significant at the L-percent
level of probability. The interaction between va-
riety and moisture was signilicant at the b-percent
level of prokability.

The two significant interaction terms (moisture
times quantity and variety times moisture) indi-
cate that the effect of moisture on quantity and
variety is not the same at the different ievels of
cach variable.

Regression Analysis

In order to establish the minimum number of
variables necessary to deseribe compressive foree.
a regression analysis was conducted,

Using a linear regression analysis. the indoe-
pendent variables of moisture contentL. density,
quantity of cotton. and variety were correlated
individually Lo the Torce required to compress
lint cotton. By this means the variations in data
that could be attributed to cach independent
variable were detormined. Use of a comman loga-

TaBBLE 5. - Compressive force associated with varialion in varicty, density,
lint moisture, and quantity of cotton in the model bale press!

Bale Comprossive foree (b al tensity al
number’ 12 hcfes L7 Theftt =2 b ofrs 25 Mhefos
511 1,358 1.M8A B ER! RININ A
512 1,379 1.4995 ELRYIT N a5
513 1,336 2050 13.510 w314
sl 1471 R 133501 EUNEE
S [FRRNY 5,152 12U 2720
S 1,124 1,250 11 RAW
S5i41 XA RS ] S, 17400
N3 S 3,187 Ralde 174900
ISHA =4l BBt BN E L=.nnnd
511 351 2000 [t 11,750
Sz (SR ER{IK) 6,005 BRI
KRB il M TAREY 11,505
1’11 1,167 5T 113,530 2R
12 b 5000l 1. oaia
(Ll [IEIH .49 (R RS
121 1307 1515 1200600 95,02
1 [N 1A0R | SRR 2,547
1 1,173 1Ll 11251 S
B4 31 1 G.106 Tosad 165, 14
132 NIy e T 15,500
[ S22 REEaY B 15,772
111 T3 2R IRMIEY
"2 13742 2388 1200
1734 a7l 28T 1R

alues are the average of 3 replicalinns,

“The S-prefix denotes “Stoneville 2127 catton and the Pepieefis denotes “Pima 5=

l.int .
, Quantity
melsiure

A Me-fre 37T b I content ¢ 1 eotfon L
AT RN Ll 1Y gt 10,50
Al RN R ST Lz
an, il HER RS a2 oan 21040
R [ R R NI 100,505
BRI =TI 1.5 TE350
17.102 RENIRN] | .= A

Sl 13490 1110
a%,1TY 3,74 16.5Y
F3E4, T [RIN KRN
N =T 1148
1951y H.TY 113,45
L b = 2510
G917 (4 210 1y 1n
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=ELAT K] RO
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cotton.
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TaBLE 6.—Analysis of variance for

[Togrees

the split-plot design used to evaluate
the force required to compress {int cotion'

Sum \iean
Source of variation of of ) P
s uare
freedom squares
Replication . ... .. ... .. . ... .. . 2 1.006 0.003 0.208ns
Variety ... ... L 1 R {227 1.9%71Ins
Berora. ..., . . ..., 3 A3y RN
Moisture ..o L0 L 3 R0 2801 TL2O2D
Vuricty moisture ., L., L. 3 Rikg:! 26 G.065 "
Ceror b oo o [ .02 04
Density? oo oo o 5 1321004 EAL R 14,083.811**
Varicry density ..o b} 029 06 35ns
Moisture « density . ... ... ... ... 15 A6 A2 Aasns
Varicty muoisture density L. L. 13 Lixy] R IK 1.097Tns
Errovre. ..o o 0 30 074 002
Quantity ..., ... .. ... ... ... .. 3 Ana UER! 20305
Variety quantity .. ... ... ..., 2 LileN 02 Flns
Maoisture - quantity ... L. L. [ AT 029 Liage
Pensity umantity ..., L, L. 10 B 004 1.576ns
Variety moisture « guanticy ... ., G 48 Aos 3 10ns
Viriety - density quanticy . . 10 4320 JAHye FTins
Muoisture - density quanticy . ... a0 A6 e B2 ns
Variety © moisture
density - quantitv. ..., ., .. ... 1)) AMGE 002 Sinins
Frrocd oo oo 0L 218 811} 0
- Corrected total . L. oL, L. AR Lt SR I X 3 I WHe

Compressive force and density wore code

d to common (base 10} logarithms,

ns  not significant nt the 5% jevel of probability,
T osignifiennt at the 107 level of probahilicy,
signiflicant ar the 35 level of probahiticy.

rithmic transformation for compressive foree in-
creased the coefficient of determination {R*) for
cach independent variable. The regression of
moisture content on logarithmic force indicated
that 5.1 percent {100R2) of the sum of squares
of logarithmic force could be attributed to moly-
ture content. The linear regression of logarith-
mic density on logarithmic force indicated that
.6 percent (100R2) of the sum of squares of
logarithmic lorce could be attributed to logarith-
mic density. A similar analysis with quantity of
cotton as the incdependent variable accounted for
enly 0.25 percent of the sum of squares of log-
arithmic force, Virtually no corrclation was ob-
tained hetween compressive foree and variety.

Addition of the significant interaction terms
tid not improve the efficiency of the regression
equation.

Results of this analysis indicate that moisture
content and logarithmic density should he in-
cluded in a prediction equation for logarithmic
force, whereas quantity of cotton and variety
should be excluded for a given size of press.

Quantity of cotton was not important in ac-

counting for the sum of squares of logarithmic
force. The compressive force was not thae same
for the three quantity levels, but no pattern re-
lating the compressive force to quantity of cotton
emerged, and table 5 indicates that the variation
in the compressive force at the threo quantity
tevels is random. In some cases, more force is
required to compress the smaller quantity; in
others more force is required to compress the
intermediate or larger guantity. Thus the (if-
ference in quantity is significant in the split-
piot analysis but not in the regression analysis.

The multiple lincar regression analysis of the
data from the “Stoneville 213" and ‘Pima S-2°
cotton yielded the following prediction equation:

log /7 (1.560685  0.05872.3 + 3.69843 log P2l
where I compressive foree (pounds),
M lint moisture content, wet basis
(percent),
# density (pounds per cubic foot].
and log- common logarithm, base 10.

Equation 1 is valid only for a Lbb-square-inch




TasLe T.—Analysis of variance for the regres-
sion af matsture content and logarithmic den-
sity on logarithmic compressive foree for a
madel hale press
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signiiicant at the 1 fevel of probabilics,

press. The coofficient of determination for equa-
tion 1 was (.992, which indicated that 99.2 per-
cent of the sum of squares of the dependent
variable was attributable to the independent
variables. Varietal offects had no influence on the
foree required to compress lint cotton.

The analysis of variance for the regression
ttuble 7Y indicated a highly significant { 1-percent
lovel) Fe-value attributable to the regression, which
means that the association between the variables
is not due to chance.

The relative importance and the direction of
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TarLE 8.— Hegression analysis of the force re-
gquired to compress lini colton in o aodel
ble press
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significant at the 12 devel of probability,

s not significant at the 570 level of probabitity.

influence of moisture content and  logarithmic
density is shown in the more detailed regression
analysis in table 5. Moisture content is negatively
correlated while density {s positively correlated.
Figure 2 shows in graph form the regression
relationship hetween compressive foree and doen-
sity for 3. 3. and 7 percent moisture content,
Figure 2 is valid only for a Lid-square-inch press.

CONCLUSIONS

The lorce required to compress lint cotton was
found to be significantly influenced at the 1-per-
cent level of probabitity by lint molsiure conlent,
density, quantity of cotion, and the interaction
of moisture content and quantity. At the 3-per-
cent level of probability, the interaction hetween
variety and moisture was significant. The elloct
of variety and the remaining interactions on com-
pressive foree was not significant at the S-percent
level.

Multiple linear regression analysis of the effect
of lint moisture content. density, guantity, and
variety on compressive foree indicated that quan-
tity and variety woere nol significant in deserib-
ing the data. Using lint motsture content and
lograrithmie [hase 1 density as the independent
variables. a coefficient of determinatinn ol 1.4992
wias obtained.

The split-plot analvsis and the regression anal-
vals differed as to the importance of the quantity
variuble. Since no consistent pattern velating
quantity to caompressive foree developed oven
though a variation in compressive foree atbribut-
able to quantity did exist, the regression analy-
sis did not indicale a correlation. but rather in-
cluded the variation in experimental error.

Addition of (he significant interaction terms
did not improve the efficieney of the regression
couation.




Density was positively correlated to compres-
sive force while moisture was negatively corre-
lated. Density was over four times more important
than moisture content, as judged by the standard-
ized partial regression coefficients.

Common logarithmic {base 10) transformation
for compressive force and density substantially
increased the coefficient of determination.

Results of the experiment are valid only for a
model bale press with a cross-scctional area of
144 square inches. Qualitative hut not quanti-
tative inferences can be drawn concerning other
sizes of presses.

Data from this experiment cannot be used to
directly improve the appearance of the Ameri-
can bale. However, the model study. having de-
termined the relative importance of the variables
involved in compressing lint cotton, establishes
a basis for work to be conducted with full-size
press systems.
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