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CHAPTER I 

INTRODUCTION 

For many years man has known that some cottons are better than 

others; that some fibers are longer, finer, stronger and more elastic 

than others.    Just what effect this has on a finished product is not 

always easy to determine. 

The stage has been reached in the textile industry that fiber 

properties can be easily determined in the raw state.    However, the de- 

termination of fiber properties is no indication of how well a fabric 

will perform in use. 

Extensive research has been directed toward the relationship of 

fiber properties to fabric quality, but little research has bean under- 

taken which indicates the effect of the relationship of fiber properties 

to the serviceability of a finished product. 

In response to this need for Information a regional project has 

been undertaken.    This project designated as Regional Research Project 

S1-U18 is being conducted by the home economists of the agricultural ex- 

periment stations of six southern states under the direction of the 

Agricultural Research Service of the United States Department of Agricul- 

ture.    This project is concerned with the relationship between fiber 

properties (length, strength, fineness and elongation) and the end pro- 

duct performance.    The particular property being investigated at the 

present tfcne is that of fiber elongation. 

SSSrf &S£XS» "M >*-* *a)"t SK-1S)- 



For the regional project four types of cotton similar in length, 

strength and fineness were selected.   The four cottons differed in fiber 

elongation m two types representing cottons of high elongation and two of 

low elongation. 

To determine the performance of the four typss of cotton, sheets 

were to be manufactured and used in dormitories of four of the colleges 

participating in the study.    The sheets were to be laundered in commercial 

laundries and withdrawn for sampling for laboratory tests after 0, 5,  15> 

30, US and 60 intervals of use and laundering. 

This thesis was a pilot study of the Regional Project.    The purpose 

of this pilot study was to determine the relation of fiber elongation to 

serviceability features of the four types of cotton sheeting used in the 

serviceability testing at the Woman's College of the University of North 

Carolina. 

The sheets were used weekly on the beds in selected girls' dormi- 

tories.    At the end of each week the sheets were collected and checked 

for any indication of damage.    If necessary, the sheets were repaired and 

sent to a commercial laundry.    Each girl kept a daily record of the number 

of hours and nights the sheet was in use. 

The tests used in this pilot study were only those tests performed 

in North Carolina:    thread count, fabric weight, dimensional change and 

wrinkle recovery.    Tests were performed on the sheets at the zero interval 

and on those withdrawn at the fifth and fifteenth laundering intervals. 

Statistical tests were made of the differences between cottons of 

high and low fiber elongation which were indicated by the results of the 

above tests. 



Chapter II Is a review of the literature pertaining to the effect 

of fiber properties upon fabric performance and also to other studies in- 

volving the serviceability testing of sheets.   Chapter III describes the 

procedures for the use of the sheets and for the laboratory tests.   The 

compilation and results of the laboratory tests and the statistical signi- 

ficance of the differences in the cottons of high and low elongation are 

presented in Chapter IV.    Chapter V includes the summary, conclusions and 

suggestions for processing the data for the Regional Research Project SM- 

18. 



CHAPTER II 

REVIEW CF LITERATURE 

Fiber and Yam Properties 

"The cotton fiber, as the term is generally understood, is a hair 

which grows out of a single epidermal cell in the cottonseed coat." 

The cotton fiber has a relatively broad basal end and a more or 
less tapering apical end.   There is a wide variety of shapes of both 
the apical and basal ends.   The cotton fiber is a translucent collaps- 
ed hollow tube which is convoluted.   These convolutions tend to run 
in repeatedly changing directions along the length of the fiber.' 

The number of twists or half convolutions in raw cotton fibers varies 

widely.    Immature fibers are practically non-convoluted, while mature 

fibers of the same variety may be highly convoluted. 

Cotton fibers have three parts:    primary cell wall, secondary cell 

wall and lumen.    The primary wall is composed of pectin, wax and cellulose, 

and it is the only morphological component of cotton fiber which cases in 

physical contact with processing machines and with the walls of adjacent 

fibers during drafting, twisting and later strength tests on yarns. 

The average length of the cotton fiber varies from 1.5 centimeters 

to 6.0 centimeters while width varies from 2.0 to 12.0 microns, according 

to specie, and variety of cotton.U   Fiber breadth may not reveal the 

amount of functional substance the fiber contains.5 

 Wbert R. Maurersberger, Matthew's Textile Fibers, (New York: 
John Wiley and Sons, Inc.), 1957, P« 103. 

2*. N. Gulati, The Physical Properties of Cotton, (India:    Asia 
Publishing House), 1957, P« ©. 

3uaurersberger, o£. cit., pp. 183-18U. 

^Gulati, og, pit., p. 7. 

5lbid.jp. 5. 



length.    Staple length was of no concern to the hand spinner.   A 

yarn as fine as a size one hundred could be easily spun by the hand 
o 

spinner while yarns of a size ten were fit only far the machinery. 

Cotton fibers are remarkably uniform in length. It is very im- 

portant to know the length of the fibers because the roll settings in 

various drafting and combing operations all depend on the length of the 

longest fibers. The length is indicated by the classer's staple length 

from the Flbrograph and by the fiber length array. 

According to Wakeham, fiber length is an important factor, but 

cotton fiber length distribution is equally important. In comparing a 

cotton with a length distribution definitely inferior to another cotton, 

Wakeham concluded that differences in fiber length distribution which 

seem to account for the differences in cotton quality are not readily 

detected by measurement of upper quartile length, length uniformity, or 

similar measurements now being made in mill or cotton testing labora- 

tories. "Part of this failure is due to the practice of distributions. 

The general attitude seems to be that the short fibers in the sample, 

because they do not weigh much, are really not of much importance and 

hence can be ignored." 

Strength. Cheatham and Fiori have done extensive study on the 

effect of fiber properties on product quality. In regard to fiber 

90olati, a>* £ii'» p* *** 

^Helnwt Wakeham, -Cotton Fiber Length Distribution An Important 
Factor," Textile Research Journal, Vol. 7$ (may, 1955), p. U28. 

nlbid. 



strength, they report that    strength, which is still the most important 

criterion need for evaluating yarn quality is influenced by the fineness, 

length, strength and to a lesser degree by the length variability of 

12 cotton fibers.       They also report that 

... high strength cottons produce stronger yarns than low 
strength cottons for any given yarn number or twist.    In the case 
of appearance, the finer yarn numbers spun from the high strength 
cotton apparently spun into yarns of slightly better grade than 
those spun from the weaker cotton. 13 

A basic knowledge of the weak places in textile fibers is a basic 

requirement in fiber science and technology.    Cotton has been selected 

as the fiber to be studied because of the many elements of weakness which 

each single fiber contains. 

"It is widely believed that the weakest links In cotton fibers 

occur at the structural reversals."    This was first studied by Ball* and 

Hancock in 1926.    As cotton increases in length, the strength decreases. 

The decrease is undoubtedly due to a very high frequency of weak link- 

ages along the length of the fiber. ■* 

"In order to determine the part cotton fiber reversals play in 

fiber rupture, it must be possible to distinguish between breaks which 

do or do not involve a reversal."15   This can be done by examining fiber 

ends under a microscope used with a quarter wave red plate.   From exami- 

nation of these fibers,  it is evident that not all breaks occur at the 

^Cheatham and Fiori, ojg. cit., p. 38. 

Wlbid., p. U3. 

^Helmut -akeham and Nancy Spicer, n^.at^%^!tSlSSS§ 

of the Cotton Fibers," Textile Research Journal, Vol. 21 (April, 1951;, 
p. 166. 

^Ibid., p. 188. 



fiber reversals.    This does not eliminate the possibility that fibers 

may break preferentially at the reversals.   If reversals ware not weak 

places in the fiber, some of them would be involved in breaks simply by 

chance because there are so many of them along the length of the fiber. 

Studies show that 1$ per cent of the fiber breaks involving a reversal 

may be taken as evidence of an unusual weakness in the fiber at the re- 

versal. 

Fiori and others drew the following conclusions in a study on 

the effect that cotton fiber strength has on single yarn properties and 

processing behavior. 

1. The strength of the fiber has little or no effect on 
processing efficiency through spinning. 

2. High strength cotton produces stronger yarns than low 
strength cottons for any given yarn number or twist, a 
well known general relationship. 

3. The amount of twist required to obtain maximum strength 
in single cotton yarns is not affected by fiber strength. 

U. Fiber strength does not significantly affect the uni- 
formity of slivers, rcvings,  or single yarns. 

5. Fiber strength does not significantly affect yarn elon- 
gation.1? 

Fineness.    Fiber fineness is one of the fiber properties which 

influences yarns.    It has a great influence on nep formation and conse- 

quent appearance of the yarn, on the twist of the yarn and the turns per 

inch required to obtain maximum yam strength and on the strength of the 

16Ibid., p.  188. 

"T A Fiori and others, "Effect of Cotton Fiber Strength on 
Single Yarn koperSesind 0. Processing Behavior,- Textile Research 
Journal.    Vol. 2U (June,195U), p. 506-7. 



18 yarn itself.        It is not only considered in determining the strength 

of a yarn, but also the proper amount of twists to insert in roving in 

order to maintain efficient operating conditions.        Fiori and Brown 

concluded from a study of the effects of cotton fiber fineness on the 

physical properties of single yarns that yarns made from coarse fibers 

lost strength more rapidly as the turns per inch decreased from a point 

of maximum strength than did the yarns made from fine fibers.   With 

finer yarn numbers the fine fibers required less twist than the coarse 

fibers to attain maximum yarn strength.    Fine fibers spun into a 

stronger yarn than coarse fibers,- fiber fineness contributes more to 
20 

the strength of low twist yarns than those of high twist yarns. 

Fiori drew these conclusions from a study of the effect of fiber 

fineness on yarn properties and processing techniques.    A close rela- 

tionship exists between fiber fineness and turns per inch required for 

maximum yarn strength in a single yarn.    Fiber fineness influences rov- 

ing twists required for optimum operating conditions.   Fineness does 

not materially influence yarn elongation.   Fine fibers attain maximum 

yarn strength at a slightly lower twist than do the coarse fibers. 

Fine fibers    spin into stronger yam than do coarse fibers with the ex- 

ception of coarser yarn numbers of high twist.    As twist decreases, 

coarse fibers lose strength more rapidly than fine fibers.21 

18Cheatham and Fiori,  OD. cit., p. 39. 

19Ibid. 
20Louie A. Fiori and John J. Brown, "Effects of Cotton Fiber Fine- 

ness on Selhytioal^ropertie. of Single Tarns,- Tyxtile Research Journal, 
Vol. 21,  (Oct., 19$D    P- 7*0« 

21T    A.   Fiori. -Effect of Fiber Fineness on Yarn Properties and 
Proces.ing*T.;hSquts,-  (State Experiment Station Southern Moratory 
Conferences).    (March 19-21, 1951).    *• 33. 
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L. Rebenfeld, of the Textile Research Institute, has done research 

In the field of cotton.    This research was directed mainly toward the 

evaluation of the characteristics and the quality of the fiber and the 

relationships of those fiber characteristics to processing efficiency 

and end product performance.   Recent research at the Textile Research 

Institute shows that single fiber properties relate to roving, sliver 

22 and yarn characteristics. 

.  .  . Fiber properties are not greatly altered by processing 
operations.    The average fiber breaking stress is decreased signifi- 
cantly only by resin-finishing.    Fiber breaking elongation decreases 
steadily throughout the entire processing line as would be expected 
in view of the tensions exerted on the fibers by all textile 
operations.23 

The average breaking elongation for the cottons tested in this study 

showed a decrease from bale to the bleached and mercerised fabric.   The 

results also showed that thie decrease was a function of the original 

fiber breaking elongation.   Cottons with a high breaking elongation 

showed a greater decrease in this one property than cottons with a low 

2U breaking elongation. 

Very little is known about the effect that fiber properties have 

sfeSSS. 2 SUSS ?=Sa 

 22L   R.benfeld.    "The Effect of Processing On Cotton Fiber *•» 
perties," TeSS R^arch £ournal, 1957, Vol. 27, p. U73- 

23lbid. 

2UIbid. 
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L. Rebenfeld, of the Textile Research Institute, has done research 

in the field of cotton. This research was directed mainly toward the 

evaluation of the characteristics and the quality of the fiber and the 

relationships of those fiber characteristics to processing efficiency 

and end product performance. Recent research at the Textile Research 

Institute shows that single fiber properties relate to roving, sliver 

22 and yarn characteristics. 

.  .  . Fiber properties are not greatly altered by processing 
operations.    The average fiber breaking stress is decreased signifi- 
cantly only by resin-finishing.    Fiber breaking elongation decreases 
steadily throughout the entire processing line as would be expected 
in view of the tensions exerted on the fibers by all textile 
operations.23 

The average breaking elongation for the cottons tested in this study 

showed a decrease from bale to the bleached and mercerized fabric.    The 

results also showed that this decrease was a function of the original 

fiber breaking elongation.   Cottons with a high breaking elongation 

showed a greater decrease in this one property than cottons with a low 

2li breaking elongation. 

Very little is known about the effect that fiber properties have 
on yarn elongation.    It is suspected that perhaps flWHtam* 
materially important as contributing to yarn elongation.    Leng* 
appears to have some effect on elongation, but the overall effect 
JheTcl»Jdering cottons ranging from 1 to 1 3A inches is so small 
that small differences in length would exert no significant effect. 
High strength cottons usually produce low elongation yarns so the 
imSicaticfis that fiber strength is inversely ™J*tod*0.£" 
elongaUon.    Limited studies conducted at the Southern Utilisation 

«L. Rebenfeld.    -The Effect ?jj™**** * cg*°° Fiber Pr°" 
perties," Textile Research Journal, 1957, Vol. 27, p. U73- 

23lbid. 

2ljIbid. 
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Research and Development Division Laboratory hare indicated that 
another fiber property, elongation, hitherto not considered impor- 
tant, may contribute to the elongation of both single and ply yarns. 
It was also found that fibers of high initial elongation produced 
yarns of unusually high elongation.^ 

No research has been done to indicate the relation of fiber elongation 

to end product performance, however, L. Rebenfeld has dram this conclu- 

sion in a study of the transmission of cotton fiber strength and extensi- 

bility.    In a comparison made of single fiber breaking tenacity and hy- 

pothetical textile structure breaking tenacity, it was found that the 

differences are larger for low elongation cottons than for high elonga- 

tion cottons. 

Serviceability Tests 

The results of the studies Just reviewed show that fiber and yarn 

properties can be studied effectively by using testing equipment designed 

for such purposes.    Knowledge of these properties does not prove how 

well a fabric made from these fibers will perform in use. 

Until 193U there was no known study of the durability of a fabric 

made from known grades of cotton.   There had been small studies performed 

on ginghams, sheetings and shirts and the effect laundering had on these 

various fabrics.    A study was done by the United States Department of 

Agriculture to compare the behavior of yarn in manufacturing and the 

durability of three grades of cotton - middling, good middling, and strict 

2^Cheatham and Fieri, og. cit., p. 37. 

26L. Rebenfeld, "Transmission of Cotton Fiber Strength and Exten- 
sibility," Textile Research Journal, 1958, Vol. 28, p. 586. 
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good ordinary.    Sheetings were made from these three grades of cotton 

and were subjected to wear testing.   The results of the physical tests 

indicated that the sheetings of strict good ordinary were weaker initial- 

ly and throughout their war life than those made of middling and good 

middling.    The chemical and physical tests performed showed that the 

maximum near on the sheets occurred in the section occupied by the 
27 

shoulders. 

In 19U2 M. B.  Hays and R. Elmqaist Rogers did a study of four 

classes of sheets during service.    Those studied were fine count percale, 

medium weight muslin I and II and heavyweight muslin.    Results showed 

that the heavy weight muslin sheet wore longer than any other.    The per- 

cale wore next longest.    The medium weight muslin sheets which cost the 

least gave the least service.    It was found that the amount of service 

given by these sheets was closely related to their filling-breaking 
28 

strength.    The sheets shrank in length and gained in width. 

Wear as well as laundering affects the life of a fabric.    Many 

investigations have attempted to evaluate the durability of a fabric by 

merely laundering repeatedly.    This procedure does not simulate the con- 

ditions of actual use and it does not reveal the changes which occur 

during service.    Rogers, Hays and Wigington conducted a study of the 

manufacture and serviceability tests on sheeting made from two selected 

27United States Department of Agriculture, A Study of the Cotton 
and the Tarns and Sheeting Manufactured from Three Grades of American 
gpTanTCoTton,Te"cnnIcirBulletin U66 (Washington:    Government Printing 
CTfTce\~l9lU.    P. W. 

28M. B. Hays and ft. Elmquist Rogers, "A Study of Four Classes of 
Sheets During Service," Journal of Home Economics, Vol. 3U (January, 19U2) 
P.  115. 
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mill types of cotton.    The sheets were used in a hotel and were evaluated 

by physical and chemical determinations.   Wear and laundering produced a 

progressive tendering of the fabric.    The first laundering removed the 

largest percentage of starch, but some was still present after the twenty- 

fifth laundering.   None was present after the fiftieth.   Hear had more 

effect on the physical than on the chemical properties of the sheeting. 

This was indicated by the fact that the physical values for the sides of 

the sheets after 250 washings were similar to those of the center after 

200 launderings, -while the chemical values of these sides were approxi- 

mately equal to the centers after 225 launderings.    The final conclusion 

drawn was that there was no significant difference between the two types 

29 of sheeting as affected by use. 

The latest study made on the serviceability of sheets was done by 

McLendon and Davidson of the United States Department of Agriculture in 

1955.    The sheets used in this study were composed wholly or in part of 

cotton and viscose staple yarn.    Three types of fabrics were used:    all 

cotton, one-half cotton and one-half viscose, all rayon.    The yams and 

sheetings were made with certain specifications.    The conclusions drawn 

were that the all cotton sheeting had hftl highest breaking strength, 

followed by the all rayon blends.    The all rayon fabric showed the 

greatest elongation (both wet and dry) but the all cotton had a greater 
30 

elongation than most of the blended fabrics. 
29R   I   Roeers. M. B. Hays and J. T. Wigington.    Manufacture and 

ton, Government Printing Office, 1939), pp. 30-31. 
30V   I   McLendon and Suzanne Davidson, Serviceability of Sheets 

Goveranent Printing Office, 1955), P« °» 



CHAPTER in 

METHOD CF PROCEDURE 

Since this is a pilot study of the Regional Research Project SM- 

18, part of the data and procedures used in this study are taken from 

that project.1   The testing procedures for thread count, fabric wight 

and dimensional change as formulated for the Regional Project were based 

on procedures given in the ASTM Standards on Textile Materials for 

November, 1957. 

Selection and Use of Sheets 

Selection of Ran Fiber 

The sheets used in the study were made from four types of experi- 

mental strains of cotton.    All four are nomal cottons and were carefully 

selected for their similarity in length, strength and fineness.    The 

chief difference was in fiber elongation.    The fiber was spun and woven 

into type M muslin sheeting.    The sheeting was then made into single 

bed sheets according to commercial specifications. 

Use in Dormitories 

The sheets were used weekly as bottom sheets in the girls'  dormi- 

tories at The Woman's College of the University of Morth Carolina.    At 

the end of each —k the sheets were collected, checked and sent to a 

commercial laundry.    Each sheet was coded and had a log record indicating 

SEft ^iXrJ^tt^1^^ -ject «.>. 
2Ibld., p. 2. 
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the number of nights and approximate number of hours of use, number of 

launderings and notations on periodic inspection.    Each student partici- 

pating in the study kept a weekly record of the number of nights and 

approximate number of hours the sheets were used.-' 

Withdrawal for Testing 

All sheets were desiaed before coding by a normal commercial 

laundering procedure.    Six sheets of each type to be used as originals 

or at the sero interval were taken out and marked for all test areas. 

Six sheets of each type to be used for laboratory tests were withdrawn 

at the fifth and fifteenth intervals. 

Laundering Procedure 

The laundering procedure was a normal commercial procedure.    The 

sheets were washed in a 200 pound load according to the following proce- 

dures 
Wash Procedure _  

Sudsing 
1 
2 
3 
I 

Rinses 
1 
2 

I 
Sour 

5 

Water level in 
washer (inches) 

6 
6 
6 

12 
12 
12 
12 

12 

Temperature °F. 

^bld., p. 8. 

U*0 
150 
160 

Hot 
Hot 
Split 
Cold 

Cold 

Time in minutes 

8 
8 
8 

5 
3 
3 
3 
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The chemicals used in the laundering procedure were (l) a stock 

soap solution of a high titer soap, alkali and -water;  (2) bleach; and 

(3) sour. 

Laboratory Tests 

The testing area of each sheet was marked.    One 30 x 30 inch square 

on each sheet, 22 inches from the top edge was marked for dimensional 

changs.    Area A was marked within the shrinkage square by using a template 

which was placed 2U inches from the top edge and the center was placed at 

the center of the sheet.    Tests made in North Carolina and the ones used 

in this study were taken from the areas as designated. 

-17"- 

^N 

*■ 

^SL 
2U" 

AreaB 

Area A 

VrT' 

30" 

\' 

4 30" ) 
Shrinkage Square 

Area A = Dimensional Change and Thread Count 
Area B = Fabric Weight 
Area C = Wrinkle Recovery 

 l^onnaticn supplied by Lane's Laundry, Greensboro, North Carolina. 

5Manual of Procedures, Southern Regional Research Project SM-18, 

op. cit., p. !>• 
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Thread Count 

Thread count is the number of yarns per inch in the warp and fill- 

ing directions.    A thread count was made on all sheets used in the study. 

The number of warp yarns in one inch of the fabric was counted with a 

pick counter in two places in Area A of the sheets.    The two counts ware 

made in places which differ in both warp and filling yarns and was made 

in approximately the same two places before and after laundering.    The 

average number of warp yarns was calculated. 

The number of filling yarns per inch was determined by the same 

procedure• 

Fabric Weight 

The Area B was marked off with a square template 21 x 21 inches 

with a 1 x 2 inch notch in the top right-hand corner.   The 1 x 2 inch 

notch was always in the upper right-hand corner with reference to the 

top of the sheet and the right selvage.    The fabric was leid out smooth 

without tension on a horizontal surface, with the hemmed side facing the 

surface.    The template was placed on the fabric aligning one side of the 

template with the selvage by measuring two points equidistant from the 

selvage.    The specimens were marked and cut with shears, then conditioned 

at 65 t 7% r.h., 70 ± 2° f. with free exposure to air in motion for 2U 

hours.    The specimen was folded and rolled into a bundle, then placed on 

the weighing pan and weighed to ± .01 gram.    Two successive weighing. 

were made at 1$ minute intervals. 

An analytical balance weighing accurately to 0.001 grams was used 

to weigh the specimen. 

^bid., p. 12. 
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The weight determined was the weight of 109 square inches of fa- 

bric.    This result was multiplied by a constant factor of .101*1 to pro- 

duce the weight of the fabric in ounces per square yard.   It was reported 
7 

to the nearest 0.001 ounces. 

Dimensional Change 

The specimen for the determination of dimensional change was a 30 

inch square taken on each sheet numbered 1 through lf>.    This square was 

marked on the wrong side of the sheet and located exactly 22 inches from 

the top of the wide hem and 17 inches in from the left selTage. 

The sheets were laid out without tension on a flat surface.    The 

distance determined by means of a 36 inch steel rule (marked off in hun- 

dredths of an inch) and a metal T-square was marked with a permanent type 

laundry pencil.   Three distances each of 30 inches was marked on the 

specimen in both warp and filling directions.    The distances were parallel 

to the warp and filling threads, at least 10 inches apart. 

To determine the dimensions after the 5th and l$th lauuderings, 

the sheets were laid out on a flat surface and measured to the nearest 

0.10 inches at the marked distances. 

The dimensional change was calculated.    The arerages obtained 

from the three marked distances in the warp and the filling direction. 

were used to determine the percentage dimensional change.   This change 

in laundering was either the increase or decrease and was expressed as a 

percentage of the original dimension.    The following formula was used: 

Qrijdnal - laundered fabric   x 100° 
 ^^ Original 

7Ibid.» p. 13. 

8Ibid., p. 12. 



I 

1? 

Wrinkle Recovery 

The instrument used to determine the wrinkle recovery was the Mon- 

santo Wrinkle Recovery Tester. 

Five warp and five filling specimens from Area C were cut 1.5 cm. 

wide and h cm. long.    They were conditioned at 65 i 2% r.h., 70 ± 2° F 

for twelve hours.   The specimens nere exposed separately, flat and free 

from wrinkles. 

The test specimens were placed between the metal leaves of the 

specimen holder with one end flush with the longer metal strip.    The ex- 

posed end was turned back so that the edge fell on a line on the shorter 

metal leaf.    The metal holder was inserted into the plastic press.    The 

side of the plastic press having the small raised platform was outside 

of and parallel to the longer metal strip of the holder.    The flat, thick- 

er side of the holder was brought into contact with the fabric at the 

left thumbnail and the press was closed to form a crease about lA° Inch 

from the end of the thin metal leaf.    This produced the maximum amount 

of crease.    The press holder was placed on the table top with the small 

platform upward.    A load of 500 grams was applied to the platform for 

five minutes.    The weight was removed and the specimen mounted into the 

tester.    The crease was aligned with a spot at 1te center of the outer 

disc of the tester and the dangling leg of the specimw was aligned with 

the vertical guide line on the back panel.    The degree of recovery was 
9 

read after a five minute period. 

Recovery 
the "onss 

Massachusetts, p. 3* 
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Analysis of Data 

An analysis of variance was the statistical procedure used to in- 

dicate the significance of differences in the cottons of high and low 

fiber elongation.   Variability among the sheets in tests performed was 

first subdivided into that associated with the differences among sheets 

made of the four fabric types.    The three degrees of freedom used were 

then broken into individual degrees of freedom to make a comparison of 

the 3100 as compared to the 3u00 series and of the 3200 as compared to 

the 3300 series.    Orthogonal comparisons provide for this analysis.    The 

five per cent level of significance was chosen as the point beyond which 

a null hypothesis would be rejected. 

The statistical procedure was programmed and the analyses were 

computed by the Remington Rand Univac 1105 Computer. 



CHAPTER IV 

PRESENTATION OF DATA 

Fiber Properties 

The fiber properties of the four types of cotton used in the 

sheetings made for the regional project conformed to the plan for the 

selection of cottons.    The four types of cotton were similar in length, 

strength and fineness but differed in elongation.    Table I is a summa- 

rization of the results of fiber tests performed at the Texas Agricul- 

tural Experiment Station; the Louisiana State University; and the 

Southern Utilization Research and Development Division of the United 

States Department of Agriculture. 

All four cottons were considered normal cottons.    The x-ray 

angles and photomicrographs of cross sections and tests for maturity, 

color and cavitoma were considered good. 

The chief difference in the four cottons was that of fiber elon- 

gation.    Two types, Stardel 67U235 (3100 series) and Magnolia 567063 

(3200 series) represented cottons of low fiber elongation.    The other 

two types, EBU-52 Magnolia 9U1817 (3300 series) and EBU-U3 Magnolia 

9U82U3 (3U00 series) represented cottons of high elongation.    Because of 

the similarity in properties other than elongation, the sheets were 

paired so as to make it possible to compare the performance features of 

the sheetings and to determine differences due to fiber elongation. 

Cottons in the 3100 series with a fiber elongation of 6.56 per 

cent were compared with those of the 3t00 series with a fiber elongation 
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TABLE I 

FIBER PROPERTIES 

Properties 
variety or cotton  

Stardel   Magnolia   EBU-52 Magnolia   EBU-U3 Magnolia 
621*235       567063 9U1817 9U82U3 
(3100)        (3200) (3300) (3U00) 

Fiber length array1 

Upper Quartlie 
(Inches) 

Mean Length 
(Inches) 

Coefficient of 
variation 
(per cent) 

Maturity (Per Cent)1 

Array 
Causticaire 
Polarised Light 

Fineness (Micro- 
grams per inch)' 

Strength2 

Pressley "0" 
Gauge 

Stelometer "1/8" 
Gauge (grams/ 
tex) 

Elongation (Per 
Cent)2 

1.20 

.98 

31 

89 
81 
87 

8.66 

20.10 

1.15 

.95 

29 

82 
77 
82 

U.68 U.15 

8.6U 

19.26 

6.56 6.36 

1.22 

1.00 

30 

82 
77 
78 

U.38 

7.32 

18.50 

9.93 

1.21 

1.01 

29 

8U 
79 
80 

U.03 

7.30 

18.23 

10.10 

^iber data from Texas Agricultural Experiment Station. 

2BMV      A +a  ^.„m T miisiana State University and the Southern Utilization 

Agriculture. 
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of 10.10 per cent.    The pair of cottons used as a replicate were the 

3200 series with an elongation of 6.36 and the 3300 series with an elon- 

gation of 9.93 par cent. 

Yam and Fabric Construction 

The four bales of cotton were processed into yarn and sheeting at 

Clemson College.    Data pertaining to the yarn processing is given in 

Table II, 

TABI£ II 

YARN PROCESSINQ1 

Variety 
of 

Cotton 

Single Single 
Strand Elon- 

Strength gation 
(gm.) 00 

Stardel 62U235 
Warp 501 
Filling Ul*l 

Magnolia 567063 
Warp U89 
FiUing Ul*l 

Magnolia EBO-52 
Warp U08 
Filling 385 

Magnolia EBU-U3 
Warp U23 
Filling U03 

6.5 
5.6 

6.U 
7.0 

7.7 
7.8 

8.7 
8.7 

15.9 
17.7 

16.7 
17.3 

16.8 
17.8 

18.7 
16.1 

Uster       Corrected? 
Eveness Skein 

(J6U) Strength 
(lb.) 

127.9 
UU.l 

125.5 
106.? 

112.7 
98.3 

111.3 
95.6 

Ends Down 
Per 1,000 

Spindle Hours 
(ends) 

8.0U 
13.82 

7.65 
18.27 

11.55 
8.68 

3.88 
9.i*U 

l-Yarn data fron Textile School, Clemson College, South Carolina. 

2strength adjusted to strength of 22.0's yarn. 
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The sheetings were woven at Clemson College according to specifi- 

cations usually used for cottons of this quality and finished by a near- 

by manufacturer according to procedures used for type lliO sheets.    These 

specifications are as follows: 

Width Greige 72" 
Weight U.6 ounces per square yard 
Thread Count U*0 (72" x 68") 
Yarn Number 22' s 
Twist Multiplier U.50 warp, 3150 filling 
Finished Width 63" 
Finished Length 108" torn length, 3" top hem, 1" 

bottom hem 
Bleaching Peroxide (continuous process) 
Sizing Starch content 1-2?, wetting agent, 

whitener 
Sanforized 

Descriptive Data Pertaining to Use of Sheets 

Coding.    A colored thread was woven into the selvage of each sheet 

to designate the type of cotton used.    Each sheet was coded by using 

Arabic numbers.    The number 3000 represented sheets used in North Caro- 

lina.    The second digit represented the fabric type and the last two 

digits represented the sheet number. 

Extent of Use.    A record was kept of the (1)  number of nights and 

hours of use, (2) the number of laundering- and (3)  any comments about 

the sheets.    Table III shows the amount of ti*e each sheet was used. 

At the fifth laundering interval the mean number of nights and 

hours the sheets in each series had been used varied only slightly.    The 

mean number of nights three of the fabric types (3200, 3300, and 3U00) 

were used was 31.16 hours.    That of the 3100 series was 32.33-    The uean 

number of hours  of use ranged from 22*.*) in the 3300 series to 239.U5 

hours in 3100 series or a difference of approximately lU hours. 



TABLE III 

TIME SHEETS WERE USED 

Fabric N u m b e r     o f     L a u n d e r i n ■ 8 
type Sheet 

number 
lli re Sheet 

number 
Fifteen 

Number of 
nights 

Number of 
hours 

Number of 
nights 

Number of 
hours 

3100 01 
02 
03 

05 
06 

33 
32 
3U 
30 
32 
33 

228.25 
255.00 
2U6.50 
2Ui.OO 
2U6.00 
2U7.50 

07 
08 
09 
10 
11 
12 

97 
101 

98 
101 

99 
93 

735.75 
7U0.25 
73U.75 
763.50 
7U2.25 
681.00 

Total 
Mean 

19U 
32.33 

11*36.75 
239.U5 

589 
98.16 

1*397.50 
732.91 

3200 01 
02 
03 
Ok 
05 
06 

3U 
29 
31 
32 
29 
32 

253.50 
202.75 
231.50 
218.50 
217.00 
232.75 

07 
08 
09 
10 
11 
12 

100 
98 
93 
96 
91 
89 

71*7.00 
730.25 
6U7.75 
705.50 
67U.00 
61*7.50 

Total 
Mean 

187 
31.16 

1385.00 
230.83 

567 
9U.50 

U152.00 
692.00 

3300 01 
02 

s 1 
3U 
28 
28 
3U 
33 
30 

251.50 
198.50 
220.50 
2U3.00 
230.00 
209.50 

07 
08 
09 
10 
11 
12 

98 
95 
9U 
93 
96 
97 

699,50 
650.25 
690,75 
715.25 
696.50 
686.00 

l   T T 0    r\r* 

Total 
Mean 

187 
31.16 

1353.00 
225.50 

573 
95.50 

1*138.25 
689.70 

3U00 01 
02 
03 
OJi 
05 
06 

3U 
32 
29 
30 
3U 
28 

25U.00 
230.50 
210.00 
212.50 
239.25 
227.75 

07 
08 
09 
10 
11 
12 

98 
96 
9$ 
97 
9U 
96 

686.00 
689.50 
719.25 
708.25 
686.00 
703.25 

Total 
Mean 

187 
31.16 

137U.00 
229.00 

576 
96 

1*192.25 
698.71 
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There was very little difference at the fifteenth interval in the 

mean number of nights the four fabric types were used.    There was a 

greater variability in the mean number of hours of use,  ranging from 

689.70 hours in the 3300 series to 732.91 hours in the 3100 series. 

Student Preferences.   While handling the sheets,  the laboratory 

assistants noticed differences in the quality of the fabrics,   as a 

matter of curiosity, an opinionnaire was sent to the students who had 

slept on the sheets to see whether they had noticed any differences. 

A total of 57 opinionnaires were distributed and returned.   Fifty-one 

per cent of the students had not noticed any differences in the sheets. 

Forty-nine per cent of the students had noticed differences and ranked 

the sheets in the order as shown in Table IV.    The sheets of the 3200 

series were ranked first by the majority of the students as to the fine- 

ness of quality of cloth, smoothness, coolest, most comfortable, and most 

resistant to wrinkling.    The 3100 series was placed second in regard to 

the above qualities.    The 3100 series ranked first according to soil re- 

sistance.    According to the results of the opinionnaire, there was little 

noticeable difference in the quality of the sheets of the 3300 and 3U00 

series.    The results indicated that the sheets made from cottons of low 

fiber elongation possessed more desirable qualities, as noticed by the 

users, than those of high fiber elongation. 

TABLE IV 

STUDENTS RANK ORDER OF SHEET QUALITIES  

Qualities 

Fine quality cloth 
Feels smooth 
Cool and comfortable 
Resists wrinkling 
Resists soiling 

Series  
^166 3206 Moo Sg 

2 1 U 3 
2 1 3 U 
2 1 3.5 3.5 
2 1 3.5 3.5 
1 2 U 3 
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Results of Laboratory Tests 

^ 

Six sheets from each series were withdrawn from the study at the 

zero, five,  and fifteen laundering intervals for laboratory testing.    The 

tests performed on the sheets in North Carolina and those used in this 

study were thread count, fabric weight, dimensional change and wrinkle 

recovery.    Detailed results of the laboratory tests performed at the 

original, fifth and fifteenth intervals are found in Table V. 

Thread Count.    The mean warp thread count for the four fabric 

types ranged from 75.6 to 76.U at the original interval.    The mean fill- 

ing thread count ranged from 69.5 to 70.9. 

At the fifth laundering interval the mean warp thread count of 

the four fabric types ranged from 73.3 to 7U.2 as compared to a range of 

70.2 to 72.9 in the mean filling thread count. 

The mean warp thread count at the fifteenth interval ranged from 

75.0 to 75.8.    The mean filling thread count ranged from 71.1 to 72.8. 

There wae a slight decrease in the mean warp thread count after 

the fifth laundering.    The mean warp thread count at the fifteenth in- 

terval showed a slight decrease from the fifth interval.    The mean fill- 

ing thread count showed an increase at the fifth interval and an increase 

after the fifteenth interval in the 3100 and 3300 series.    There was a 

slight increase in the mean filling thread count of the 3200 and 3U00 

series at the fifteenth interval.    These change, were probably due to 

the dimensional change in the sheets after laundering. 

Weight Per Sauare Tard.   The differences in the weight per square 

yard of the sheets in each series was slight at the original interval. 
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Results of Laboratory Tests 

Six sheets from each series were ■withdrawn froa the study at the 

zero, five,  and fifteen laundering intervals for laboratory testing.    The 

tests performed on the sheets in North Carolina and those used in this 

study were thread count, fabric weight, dimensional change and wrinkle 

recovery.    Detailed results of the laboratory tests performed at the 

original, fifth and fifteenth intervals are found in Table 7. 

Thread Count.    The mean warp thread count for the four fabric 

types ranged from 75.6 to 76.U at the original interval.   The mean fill- 

ing thread count ranged from 69.5 to 70.9. 

At the fifth laundering interval the mean warp thread count of 

the four fabric types ranged from 73.3 to 7U.2 as compared to a range of 

70.2 to 72.9 in the mean filling thread count. 

The mean warp thread count at the fifteenth interval ranged from 

75.0 to 75.8.    The mean filling thread count ranged from 71.1 to 72.8. 

There waa a slight decrease in the mean warp thread count after 

the fifth laundering.    The mean warp thread count at the fifteenth in- 

terval showed a slight decrease from the fifth interval.    The mean fill- 

ing thread count showed an increase at the fifth interval and an increase 

after the fifteenth interval in the 3100 and 3300 series.   There was a 

slight increase in the mean filling thread count of the 3200 and 3U00 

series at the fifteenth interval.   These changes were probably due to 

the dimensional change In the sheets after laundering. 

Weieht per Square Tard.    The differences in the weight per square 

yard of the sheets in each series was slight at the original interval. 
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TABLE V 

RESULTS OF LABORATORY TESTS 

Sheet Ntcnber Zero Laundering Intenral 
Thread Count        Weight Per      Wrinkle Recovery 
Warp   Pilling Square Yard 

(Ounces) 

31U3 
3LUU 
3U5 
3LU6 
31U7 

Totsr 
Mean 

76.5 
76.5 
76.5 
76.5 
75.0 
76.5 

T57TT 

32U3 
32Ui 
32U5 
32U6 
32U7 
32U8 

Total 
Mean 

77.5 
77.0 
76.5 
77.0 
75.0 
75.5 

U5&X 

33U3 
33U1* 
33U5 
33U6 
331*7 
33U8 

Total 
Mean 

75.0 
76.0 
75.5 
75.5 
76.0 
75.5 

1153*3" 

3UU3 
3UUi 
3U15 
3UU6 
3UU7 
3UU8 

To^aT 
Mean 

76.0 
78.0 
76.0 
75.5 
75.5 
75.0 

"TOO" 

70.5 
70.5 
69.0 
69.0 
68.5 
70.0 

rarr 
76.2        69.5 

70.5 
69.5 
71.0 
70.5 
70.0 
69.5 

Tl2-i7o- 
76.U       70.1 

71.5 
72.0 
70.0 
71.5 
71.0 
69.5 

H2T7T 
75.6       70.9 

70.5 
69.0 
70.5 
69.5 
70.5 
71.0 

TOTT 

U.903 
U.967 
U.826 
li.879 
U.8U0 
U.892 

■2730T 
U.88U 

U.812 
U.80U 
U.830 
k.flk 
U.889 
U.878 

T9TI2T 
U.8U3 

U.895 
u.suu 
U.82U 
U.863 
U.817 
U.812 

T9T50T 
U.8U2 

76.O       70.2 

U.9U3 
5.018 
U.926 
U.91U 
U.857 
U.809 

?9.U67' 
U.911 

Warp 
(Dep?sL« 

73.6 
71.U 
69 .u 
73.2 
68.8 
71.6 

T2*r-o" 
71.3 

68.2 
71.0 
73.0 
71.2 
79.U 
72.6 

TT3Tnr 

72.2 
69.U 
71.U 
6U.U 
71.0 
76.0 

"C2O" 
70.7 

73.8 
66.8 
7U.6 
68.8 
75.6 
73 .U 

T33T0" 
72.2 

73.6 
71.6 
68.2 
78.0 
63.6 
7U.6 

"C59X 
71.6 

75.8 
75.8 
65.0 
7U.2 
7U.6 
75.6 

UU1.0 
72.6 73.5 

78.6 
73.6 
70.U 
73.0 
71.0 
71.0 

T37"*" 
72.9 

71.8 
69.8 
75.6 
70.6 
77.6 
73.6 

W^T 
73.2 
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TABLE V  (continued) 

Sheet Number 
Thread Baat 
Warp   Filling 

aundering Interval 
Weight        Dimensional 
per Change 

Sa.Yd. (Per Cent) 
(Oz.)       Warp   Pilling 

Wrinkle 
Recovery 
(Decrees) 

Warp    Filling 
82.2 3101 

3102 
3103 
3104 
3105 

J106- 

72.5 
76.0 
74.5 
74.0 
73.5 
74,5 

71.0 
68.0 
71.5 
69.5 
70.0 
71.0 

4.950 
4.853 
4.928 
4.809 
4.933 
4.978 

-2.73 
-1.40 
-1.80 
-0.56 
-1.56 
-It?? 

Total 445.0 
Mean     74.2 

421.0 
70.2 

29.451 
4.908 

-9.78 
-1.63 

3201 
3202 
3203 
3204 
3205 
3206 

72.5 
75.5 
74.0 
72.0 
74.0 
74.0 

Total 
Ilean 

442.0 
73.7 

3301 
3302 
3303 
3304 
3305 
3306 

73.0 
74.0 
73.0 
74.0 
75.0 
73.0 

Total 
Mean 

442.0 
73.7 

3401 
3402 
3403 
3404 
3405 
3406 

73.0 
73.5 
74.0 
73.0 
73.0 
73.5 

Total 
liean 

440.0 
73.3 

74.5 
73.5 
72.0 
73.5 
72.0 
72.0 

437.5 
72.9 

73.0 
71.5 
73.5 
72.5 
72.5 
69.5 

432.5 
72.1 

72.0 
71.0 
71.5 
73.0 
70.0 
71.0 

428.5 
71.4 

4.855 
4.820 
4.911 
4.849 
4.828 
4.812 

29.075 
4.845 

4.879 
4.865 
4.845 
4.863 
4.851 
4.860 

29.163 
4.860 

4.882 
4.839 
4.856 
4.880 
4.8a 
4.858 

29.156 
4.859 

-1.06 
-1.33 
-1.83 
-2.06 
-1.33 
-2.06 
-9.67 
-1.61 

-2.30 
-1.46 
-1.40 
-1.00 
-1.93 
-2.06 

-10.15 
-1.69 

-2.23 
-2.00 
-1.33 
-2.23 
-2.00 
-0.66 

.10.45 
-1.74 

+2.67 
+1.17 
+1.83 
+1.76 
+0.67 
+1.53 
+9.63 
+1.60 

+2.83 
+1.50 
+1.86 
+3.16 
+2.00 
+2.33 

+13.68 
+2.28 

+0.16 
+1.26 
+1.16 
-0.13 
+0.90 
+1.13 
+4.48 
+0.74 
+2.70 
+1.67 
+1.83 
+2.93 
+2.43 
+1.83 

+13.39 
+2.23 

72.4 
74.4 
78.6 
79.2 
80.6 
78.6 

463.8 
77.3 

73.8 
79.8 
75.6 
73.8 
75.0 
68.8 

446.8 
74.5 

70.6 
72.6 
77.6 
74.6 
76.0 
74.4 

445.8 
74.3 
78.0 
77.0 
76.8 
79.0 
77.2 
78.4 

466.4 
77.7 

80.2 
85.8 
77.4 
80.6 
81.6 

487.8 
81.3 

78.8 
77.0 

480.6 
80.1 

79.2 
81.4 
78.4 
84.2 
82.0 
83.4 

488.6 
81.4 
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TABLE V  (continued) 

Sheet Number 
Thread Count 
Warp   Filling 

Fifteenth Laundering Interval 
Weight 
per 

Sq.Yd. 
(08.) 

Dimensional 
Change 

(her Cent)  _ 
Warp   Filling 

Wrinkle 
Recovery 

(Degrees)— 
Warp   Filling 

3107 
3108 
3109 
3110 
3111 
3112 

74.5 
76.0 
75.5 
74.0 
75.0 
75.0 

70.5 
71.0 
71.5 
72.5 
71.5 
72.5 

4.808 
4.896 
4.857 
A. 865 
4.856 
4.829 

-1.63 
-2.00 
-1.40 
-1.90 
-2.13 
-1.46 

+0.67 
+1.33 
+0.93 
-0.30 
+1.03 
+1.00 

76.2 
73.8 
73.2 
77.4 
73.8 
77.2 

Total 
Mean 

450.0 
75.0 

429.5 
71.6 

3207 
3208 
3209 
3210 
3211 
3212 

76.5 
76.0 
74.0 
75.0 
76.5 
75.0 

Total 
Mean 

453.0 
75.5 

3307 
3308 
3309 
3310 
3311 
3312 

75.0 
76.5 
74.5 
74.5 
74.5 
76.0 

Total 451.0 
Mean     75.2 

3407 
3408 
3409 
3410 
3411 
3412 

76.5 
75.5 
75.5 
74.0 
75.5 
78.0 

Total 
Mean 

455.0 
75.8 

73.5 
71.0 
73.0 
72.0 
72.5 
71.0 

433.0 
72.2 

73.0 
72.5 
73.0 
74.0 
71.5 
73.0 

437.0 
72.8 

71.5 
72.5 
69.0 
72.0 
71.5 
70.0 

426.5 
71.1 

29.171 
4.852 

4.871 
4.818 
4.807 
4.820 
4.813 
4.900 

29.029 
4.838 

4.604 
4.747 
4.709 
4.787 
4.834 
4.786 

28.667 
4.778 

4.840 
4.855 
4.855 
4.734 
4.874 
4.759 

28.917 
4.819 

-10.52 
-1.75 

+4.66 
+0.78 

-1.80 
-2.63 
-1.17 
-1.57 
+1.47 
-2.46 

-11.10 
-1.85 

-2.73 
-2.06 
-1.80 
-2.33 
-2.00 
-1.80 

-12.72 
-2.12 

-2.16 
-1.16 
+0.63 
-1.33 
-2.40 
-0.57 

-8.25 
-1.37 

-0.13 
0.00 

+1.03 
+0.33 
-0.50 
+0.33 
+1.06 
+0.18 

+0.27 
-0.63 
+0.53 
+0.60 
+0.86 
-0.30 

+1.33 
+0.22 

+0.36 
+0.03 
+0.67 
+1.43 
+1.70 
-0.57 

+3.62 
+0.60 

451.6 
75.3 

73.0 
82.0 
77.0 
79.0 
73.4 
72.6 

462.0 
77.0 

77.6 
76.6 
70.2 
75.6 
79.0 
74.0 

453.0 
75.5 

81.4 
79.2 
73.6 
78.0 
79.6 
80.0 

78.8 
78.0 
78.4 
81.6 
77.2 
79.8 

473.8 
79.0 

83.8 
81.4 
82.8 
85.8 
78.6 
77.6 

490.0 
81.7_ 

78.0 
78.6 
74.0 
SO.4 
83.2 
80.4 

474.6 
79.1 

471.8 
78.6 

79.4 
84.6 
87.0 
80.6 
S3.4 
81.4 

496.4 
82.7 
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The mean weight per square yard of the four fabric types ranged from 

U.911 ounces in the 3U00 aeries to U.8U2 in the 3300 series. 

There was a slight increase in the mean weight per square yard of 

the sheets after the fifth laundering interval, but a slight decrease in 

the mean weight per square yard after the fifteenth laundering interval. 

Dimensional Change.   The dimensional change of the sheets in the 

four fabric types at the fifth laundering interval was a shrinkage rang- 

ing from 1.61 per cent to 1.7b per cent in the warp direction and a 

stretch in the filling direction ranging from 0.7U per cent to 2.28 per 

cent.    At the fifteenth interval the range of shrinkage in the warp 

direction was 1.37 per cent to 2.12 per cent and the range of stretch 

was 0.18 per cent to 0.78 per cent in the filling.    There was a slight 

increase in the amount of shrinkage in the warp direction from the fifth 

to the fifteenth laundering interval in each series except the 3U00,  in 

which there was a slight decrease.    There was a decrease in the amount 

of stretch in the filling direction in each series of sheets at the 

fifteenth laundering interval. 

Wrinkle Recovery.    The mean number of degrees of wrinkle recovery 

in the warp direction of the four fabric types ranged from 70.7 to 72.6. 

The mean number of degrees of wrinkle recovery in the filling direction 

ranged from 71.6 to 73-5 at the original interval.    At the fifth launder- 

ing interval, there was an increase in the mean number of degrees of 

wrinkle recovery in both the warp and filling directions.    The mean num- 

ber of degrees of wrinkle recovery in the warp direction at the fifth 

interval ranged from 7U.3 in tt. 3300 series to 77.7 in the 3U00 series. 
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The mean number of degrees of winkle recovery in the filling direction 

at the fifth interval ranged from 77.9 in the 3200 series to 81.U in the 

3I4OO series. 

With the exception of the 3100 series there was a slight increase 

in the mean number of degrees of wrinkle recovery in the warp direction 

at the fifteenth laundering interval.   There was a decrease in the mean 

number of degrees of wrinkle recovery in the filling direction of the 

3100 series and the 3300 series.    However, the 3200 series and the 3U00 

series showed a slight increase in degrees of wrinkle recovery. 

Statistical Analysis of the Data 

The purpose of this study, part of a larger research project, was 

to determine differences in the sheetings made from cottons of low and 

high fiber elongation through the fifteenth laundering interval.    The 

data for the larger study will be collected from four states and will 

involve many tests in addition to those used in this study.    Since the 

data for the complete project will be extensive, this study served   as 

a pilot study to develop a statistical procedure which would indicate 

significance of differences in the cottons and to program the statistical 

procedure for the Remington Rand Univac 110$ Computer. 

Experimental Design.   Variability among the sheets in tests per- 

formed was first subdivided into that associated with the differences 

among sheets made of the four fabric types and the difference among 

sheets within the same series. 
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Sheets from the 3100 and 3200 series were made from fibers of low 

elongation and sheets from the 3300 and 3UO0 series were made from fibers 

of high elongation.    Since sheets from the 3100 series and the 3U00 

series nere very similar in fiber properties (length, strength, fineness 

and maturity), but differed in fiber elongation; they were considered a 

pair.    Similarly, sheets of the 3200 and 3300 series were made a pair. 

Comparison of the 3100 and 3U00 series and of the 3200 and 3300 series 

would be comparisons between sheets made with fibers of low and high 

elongation.    These comparisons were planned in advance of the examina- 

tion of the experimental results. 

The three degrees of freedom used in the analysis of the differ- 

ences anong sheets made of the four types of fabrics were broken into 

individual degrees of freedom.    The following selected treatment ccmpari- 

sons were used* 

TABLE  VI 

SYMBOLIC REPRESENTATION OF SELECTED TREATMENT COMPARISON 

Comparisons 

Ci - 3100 and 31*00 series 
vs. 3200 and 3300 series 

C   - 3100 vs. 3U00 series 

C3 - 3200 vs. 3300 series 

Fabric Types 
3156      3206      5300     -tltoiT 

+1 -1 -1 +1 

+1 

0 

0 

+1 

0 

-1 

-1 

0 



33 

Orthogonal comparisons in this table provided for comparisons of 

the two pairs  of sheets and comparisons between the sheets within each 

pair, ignoring the other pair.   The latter comparisons were the most im- 

portant since  this was comparing sheets made  frcm fibers of low elonga- 

tion with sheets made from fibers of high elongation. 

The five per cent level of significance was chosen as the point 

beyond which a null hypothesis would be rejected.    The method presented 

by Ostle was used in computing the analysis of variance. 

Sheets were submitted to laboratory tests and the data analyzed 

(1) at the zero interval, (2) after five launderings and (3)  after fifteen 

launderings. 

Program for Computation.   The Remington Rand Univac 1105 Data 

Automation System in the Research Computation Center of the Consolidated 

University of North Carolina was available for the processing of data. 

Following a series of sia lectures on the preparation of programs for 

the computer,  the statistical procedure was  translated into the IT 

(Internal Translator)  language.    The data from each of the laboratory 

tests were recorded on paper tape.    Punched cards were used to interpret 

to the IT c«apiler the allocation of the storage of data and the state- 

ments necessary for the solution of the problem.    Tne program developsd 

in the IT language is shown below. 

N 0006   I O02U    Z 0027   S 0021*    * 0000 

Nl :  6 
N2 :  2k 

F 
F 

 ^Bernard Ostle, Statistics in Research, (Ames:    Icwa State College 

Press):  1957, p. 267. 
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Sfe«ts from the 3100 and 3200 series were made from fibers of low 

elongaticn and sheets from the 3300 and 3UO0 series were made from fibers 

of high <longation.    Since sheets from the 3100 series and the 3UO0 

series W*IPJ very similar in fiber properties (length, strength, fineness 

and maturity), but differed in fiber elongation; they were considered a 

pair.    S.ailarly, sheets of the 3200 and 3300 series were made a pair. 

Camparis'*:  of the 3100 and 3U00 series and of the 3200 and 3300 series 

would be comparisons between sheets made with fibers of low and high 

elongati•» .    These comparisons were planned in advance of the examina- 

tion of Urn experimental results. 

TK! three degrees of freedom used in the analysis of the differ- 

ences amaig sheets made of the four types of fabrics were broken into 

individual degrees of freedom.    The following selected treatment compari- 

sons were used. 

TABLE  VI 

SJMBOLIC REPRESENTATION OF SELECTED TREATMENT COMPARISONS 

Comparisons Fabric Types       ___ 
1TS5 3" 206      3I00—3U00" 

C] - 3100 and 31*00 series +1           -1           -1         +1 
vs. 3200 and 3300 series 

C,, - 3100 vs. 3U00 series fl             0             0-1 

C-. - 3200 vs. 3300 series 0+1-10 
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Orthogonal comparisons in this table provided for comparisons of 

the two pairs of sheets and comparisons between the sheets within each 

pair, ignoring the other pair.    The latter comparisons were the most Im- 

portant since this was comparing sheets made from fibers of low elonga- 

tion with sheets made frctn fibers of high elongation. 

The five per cent level of significance was chosen as the point 

beyond which a null hypothesis would be rejected.    The method presented 

by Oatle was used in computing the analysis of variance. 

Sheets were submitted to laboratory tests and the data analyzed 

(1) at the zero Interval,  (2) after five launderings and (3) after fifteen 

launderings• 

Program for Computation.    The Remington Rand Univac 1105 Data 

Automation System in the Research Computation Center of the Consolidated 

University of North Carolina was available for the processing of data. 

Following a series of six lectures on the preparation of programs for 

the computer, the statistical procedure was translated into the IT 

(Internal Translator) language.    The data from each of the laboratory 

tests were recorded on paper tape.    Punched cards were used to interpret 

to the IT compiler the allocation of the storage of data and the state- 

ments necessary for the solution of the problem.    The program developed 

in the IT language is shown below. 

N 0006    Y 0021*    Z 0027    S 002U    * 0000 H 

Nl : 6 
N2   :  2U 

F 
F 

Bernard Ostle, Statistics in Research,  (Ames:    Iowa State College 
Press);  1957, p. 267. 
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0001 

K3 : 3 
N4 J 20 
N5 : 4 
N6 : 2 

Yl 1'ff Y24, ##//n#Y,  INPUT 
Zl : Yl + Y2 + Y3 + Y4+ Y5+ Y6 

Z2 :  Y7 + Y8 + Y9 + Y10 + Yll + Y12 

Z3 : Y13 + Y14 + Y15 + Y16 + Y17 + Y18 

U :  Y19 + Y20 + Y21 + Y22 + Y23 + Y24 

0002 T  (1) TZ1 
0003 T  (2) TZ2 
0004 T  (3) TZ3 
0005 T (4) TZ4 

Z5 :     (Yl x Yl) + (K x Y2) + (Y3 x Y3) + 

(Y4 x Y4) + (Y5 x Y5) + (Y6 x Y6) 

Z6 :     (Y7 x Y7) + (Y8 x Y8) + (Y9 x Y9) + (Y10 x Y10) + 

(Yll x Yll) + (Y12 x Y12) 

Z7 :     (Y13 x Y13) + (Y14 x YU) + (Y15 x Y15) + (Y16 x 

Y16) + (Y17 x Y17) +  (Y18 x Y18) 

Z8 :     (Y19 x Y19) +  (Y20 x Y20) +  (Y21 x Y21)  + 

(Y22 x Y22) + (Y23 x Y23) + (Y24 x Y24) 

0006 
0067 
0008 
0009 

T (5) 
T (6) 
T (7) 
T (8) 

TZ5 
TZ6 
TZ7 
TZ8 

Z9    : Zl/Nl 

Z10 : Z2/N1 

Zll : Z3M 

SL2 : Z4/N1 

F 
F 
F 
F 

F 
F 

F 

F 

F 

F 
F 
F 
F 

F 

F 

F 
F 
F 
F 

F 

F 

F 

F 
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0010 
0011 
0012 
0013 

T  (9)    TZ9 
T  (10) TZ10 
T  (12)  TZLL 
T  (12)  TZ12 

Z13  s  Zl + Z2 + Z3 + ZU 

ZU : Z5 + Z6 + Z7 + Z8 

Z15 :   (Z13 x Z13)/N2 

Z16 : ZM - Z15 

0014 T(16)    TZ16 

0015 

0016 

0017 

0018 

0019 

0020 

0021 

Z17    :     (((Zl x Zl) + (Z2 x 22) + (Z3 x Z3) + 
(Z4 x ZJ,))/m) - Z15 

T(17)    TZ17 

ZL8 : Z17/N3 

T(18) TZ18 

Z19 : (Z16 - Z17)/N4 

T(19) TZ19 

Z20  : Z18/Z19 

T(20) TZ20 

Z21 : (Zl + Z4) - (Z2 + Z3) 

Z22  : (Z21 x Z2l)/(N5 x Nl) 

T(22) TZ22 

Z23 : ((Zl - U) x (Zl - Z4)/(N6 x KL) 

T(23)    TZ23 

Z24 :   ((Z2 - Z3)  x Z2 - Z3))/N6 x Nl) 

T(24)    1Z2A 

Z25  : Z22/Z19 

Z26 : Z23/Z19 

Z27  : Z24/Z19 

F 
F 
F 
F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 



0022 T(25) T225 

0023 T(26) TZ26 

0024 T(27) 

Gl 

TZ27 
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F 

F 

F 

FF 

In this program, K values were assigned to fixed numbers as 

f ollovs: 

Nl = 6 (number of tests in each series) 
K2 = 24 (the total number of tests for all four series. 
N3 = 3 (the degrees of freedom among sheets of the four 

fabric types). 
N4 ■ 20 (the degrees of freedom within sheets of the four 

fabric types). 
N5 = 4 (the number of fabric types) 
N6 = 2 (fabric types in each comparison) 

There was a total of 24. tests for each variable. Each test re- 

sult was assigned Y values as follows: 

3100 series = Yl to Y6 
3200 series = Y7 to Y12 
3300 series = Y13 to Y18 
3400 series = Y19 to Y24 

Computations used in completing tables were taken from the follow- 

ing statements in the program. 

Zl = total results of laboratory tests in the 3100 series. 
22 =    it               ii         ii n               n       n       ■    3200       u 

23 _    II                II         u M               II       II       II    3300       " 
24 =    II                II         II M               II       n       II    3400      " 

Z9 = the mean of the results of the 3100 series. 
Z10=    " M     II       ii « ••       "    3200      " 
2n=    n II    II       " ■ »       "    3300      " 
212=    " "     "       M ■ "       "    3400      " 

Z20= F value for among sheets of the four fabric types 
Z25= F value for comparison Cl in Table 6 
Z26 = F value for comparison C2 in Table 6 
Z27= F value for comparison C3 in Table 6 
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Analysis of Thread Count.    The first variable analyzed was thread 

count.    There was no evidence that the first hypothesis should be re- 

jected.    This hypothesis was:    there is no initial difference in warp 

thread count among sheets of the four fabric types.    The analysis is re- 

ported in Table VII. 

TABLE Vn 

ANALYSIS OF VARIANCE OF WARP THREAD COUNT 

AT THE ZERO INTERVAL 

Source of Variation Degrees  Sum of   Mean 
of    Squares  Square 

Freedom 

F        F  .0$ 

Among sheets of four 
fabric types 

Within sheets made  of 
the same fabric type 

20 

2.36 

12.80 

0.79 

0.6U 

1.23      3.10 

Total 23 1^.16 

Analysis of the filling thread count indicated that there was no 

initial difference in the filling thread count among sheets of the four 

fabric types.    These sheets -were similar in both warp and filling thread 

count at the zero interval. 

Six hypotheses concerning initial differences in warp and filling 

thread count were tested by breaking the two above analyses into indivi- 

dual degrees of freedom.    Those hypotheses used are listed below. 

1. There is no initial difference in the warp thread count 
between sheets of the 3100 and 31*00 series as compared to 
the 3200 and 3300 series. 

2. There is no initial difference in the warp thread count 
between sheets of the 3100 and 3U00 series. 
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3. There is no initial difference In the warp thread count 
between sheets of the 3200 and 3300 series. 

h. There is no initial difference in the filling thread 
count between sheets of the 3100 and 3UO0 series as com- 
pared to the 3200 and 3300 series. 

5. There is no initial difference in the filling thread 
count between sheets of the 3100 and 31*00 series. 

6. There is no initial difference in the filling thread 
count between sheets of the 3200 and 3300 series. 

When the above hypotheses concerning warp thread count were analy- 

zed (Table VIII), the F values were O.lii, 0.29 and 3.25, numbers which 

were not significant at the five per cent level of probability. 

TABLE Vni 

ANALYSIS OF VARIANCE OF WARP THREAD COUNT 

AT THE ZERO INTERVAL 

Source of Variation Degrees     Sum of Mean F F 
of Squares      Square .05 

Freedom 

3100 and 3U00 series 
vs. 3200 and 3300 
series 

3100 series vs. 3^00 
series 

3200 series vs. 3300 
series 

Within sheets made of 
the  same  fabric type 

20 

0.09 0.09 

12.80 0.61* 

O.lii   U.35 

0.19 0.19 0.29 

2.08 2.08 3.25 

Total 23 15.16 

Analysis of the filling thread count in regard to the hypotheses 

listed above indicated that there were no significant differences in 
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filling thread count at the zero interval. Similar hypotheses were 

tested to see if there were significant differences in warp and filling 

thread count after the sheets had been laundered five times and after 

they had been laundered fifteen times. The same kinds of analyses per- 

formed at the aero interval were performed at these intervals. 

When the warp thread count was analyzed after the fifth launder- 

ing interval, the ' values were not significant in either of the analyses. 

Therefore, the null hypotheses were not rejected. 

When the filling thread count was analyzed after the fifth launder- 

ing, the hypothesis that there is no difference in filling thread count 

among sheets of the four fabric types was rejected. The F value was 

5.1*9 (Table IX). Examination of the means (Table X) shows that sheets 

TABLE IX 

F VALUES OF DIFFERENCES IN THREAD COUNT OF SHEETS 

 Periods of P3e  
Source of Variation       Zero Fifth      Fifteenth" 
 Warp Filling"  Warp Filling  Warp Filling 

Among sheets made from    1.23  2.73    0.?0  5.1*9*   0.81  3.32* 
the four fabric types 

3100 and 3l*00 series     O.ll*  1*.07   O.Ol* 11.89*   0.1*1  7.93* 
vs. 3200 and 3300 series 

3100 vs. 31*00 0.29  1.56   2.21  3.18   2.07  0.73 

3200 vs. 3300 3.25  2.57   0.00  1.1*1   0.33  1.29 

*Significant at the 0.5 level of probability. 

from the 3200 and 3300 series had the highest filling thread counts. The 

mean filling thread counts of the 3100 and 31*00 series after the fifth 

laundering were lower, 70.2 and 71.1*. 
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TABLE X 

MEAN FILLING THREAD COUNT AFTER LAUNDERING 

Fabric Type Fifth 
Interval 

Fifteenth 
Interval 

3100 
3200 
3300 
3U00 

70.2 
72.9 
72.1 
71.U 

71.6 
72.2 
72.8 
71.1 

The hypothesis that there was no difference in the filling thread 

count between sheets of the 3100 and 3^00 series as compared to sheets 

of the 3200 and 3300 series after the fifth laundering interval was re- 

jected.    The F value was 11.89 (Table IX), a number which was not signi- 

ficant.    Examination of the means (Table X)  shows that the filling thread 

count of the 3200 and 3300 series was higher than that of the 3100 and 

3U00 series. 

Hypotheses concerning differences in filling thread count between 

sheets within each pair were tested and were not rejected.    There was no 

significant difference in the filling thread count of sheets made of low 

and high fiber elongation after the fifth laundering, even though the 

two pairs were significantly different. 

After the fifteenth laundering, the data concerning warp and fill- 

ing thread count were analyzed.    The F values indicated no significance 

of differences among sheets made of the four fabric types in warp thread 

count.   When the sheets of low and high fiber elongation were compared, 

the difference in warp thread count was not significant after the fifteenth 

laundering. 

However,  the analysis of the filling thread count after the 

fifteenth laundering was similar to the results of analysis after the 
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fifth laundering.    There was a significant difference among sheets made 

fran the four fabric types.    The F value was 3.32 (Table IX).   When the 

analysis of individual degrees of freedom was made to determine differences 

between the pairs of sheets, the F value was 7.93 (Table IX).    The null 

hypothesis was rejected.    Examination of the mean filling thread count 

after the fifteenth laundering interval (Table X) shows that the 3300 

series had ths  highest thread count of 72.8.    The thread count of the 

3200 series was 72.2.    The filling thread count of the 3100 and 3U0O 

series was 71.6 and 71.1 respectively.    Although there was a difference 

in filling thread count after the fifteenth laundering interval between 

the two pairs of sheets, there was no difference between the sheets with- 

in each pair made from low and high fiber elongation. 

The same kinds of analyses used to test for differences among the 

sheets of four fabric types and differences between the sheets of low and 

high fiber elongation were used to test for differences in regard to 

fabric weight, dimensional change and wrinkle recovery.    Seme of the 

tests which indicated no significance will not be discussed* 

Analysis of Fabric Weight.    There was no initial difference in 

the fabric weight of the sheets.    Analysis of fabric weight after the 

fifth laundering interval indicated a significant difference between 

sheets of the 3100 and 3U00 series.    The F value was U.93 (Table XI). 

However, there was no difference between the sheets of the 3200 and the 

3300 series.    Examination of the mean fabric weight shows that the weight 

per square yard for the 3100 series was U.91.    The weight per square yard 

far the 3300 and 3U00 series was U.86 and far the 3200 series U.8U (Table 

XII). 
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TABLE XI 

F VALUES  OF DIFFERENCE IN FABRIC WEIGHT  OF SHEETS 

Source of Variation 
iero 

Periods of Use  
PITER     Fifteenth 

Among sheets made from the four 1.U0 
fabric types 

3100 and 31*00 series vs. 3200 2.50 
and 3300 series 

3100 vs. 3U00 series 0.35 

3200 vs. 3300 series 0.08 

3.07 

3.8$ 

U.93* 

0.U3 

3.2U* 

2.39 

1.63 

5.67* 

*Significant at the five per cent level of probability. 

TABLE XII 

MEAN WEIGHT PER SQUARE YARD AFTER LAUNDERING 

Fabric Type Fifth Laundering       Fifteenth Laundering 

3100 
3200 
3300 
31*00 

U.91 
U.8U 
14.86 
U.86 

li.85 
14.85 
U.78 
U.82 

There was a significant difference in fabric weight between sheets of low 

and high fiber elongation in one pair, but not for the other pair after 

the fifth laundering. 

After the fifteenth laundering,  there was a significant difference 

in weight per square yard among the sheets of the four fabric types. 

The F value was 3.2U (Table XI).    There was also a significant difference 

between sheets of the 3200 and 3300 series after the fifteenth laundering. 
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The F value «s 5.67 (Table XI).    Examination of the means shows that 

the 3100 and 3200 series had the highest weight per square yard of U.85. 

The weight per square yard of the 3U00 series was U.82 and of the 3300 

series 1.78 (Table XII).    There was a significant difference in fabric 

weight between sheets made of low and high fiber elongation in one pair, 

but not in the other pair after the fifteenth laundering.    This difference 

is probably no indication of the change in weight per square yard after 

many repeated launderings.    Since the sheets used in this study were 

laundered only fifteen times, the change in weight may be due to the 

amount of sizing removed. 

Analysis of Dimensional Change.    Analysis  of dimensional change 

after the fifth laundering interval was significantly different in the 

filling direction among the sheets  of the four fabric types and between 

the sheets  of the 3200 and 3300 series.    The F value  for among sheets 

made from the four fabric types was 8.39.   The F value for determining 

differences between the sheets within each pair was 19.26 for sheets of 

the 3200 and 3300 series   (Table XIII).    Examination of the means shows 

TABLE XHI 

F VALUES OF DIFFERENCE  IN DIMENSIONAL CHANGE OF SHEETS 

Periods of Use 
Source of Variation Firth Fifteenth 
 ttarp   Filling     Warp   Filling 

Among sheets made from the four fabric 0.06        8.39*      2.01        l,2h 
types 

3100 and 3l|00 series vs. 3200 and 3300         0.02 2.69 3.7U 3.U9 
series 

3100 vs. 31*00 series 0.11 3.22 l.$l 0.22 
3200 vs. 3300 series 0.05 19.26* 0.77 0.01 

Significant at the five per cent  level of probability. 
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that sheets of the 3200 series stretched 2.28 per cent after the fifth 

laundering. Sheets of the 3400 series stretched 2.23 per cent while 

3heets of the 3100 and 3300 series stretched only 1.61 and 0.74 per cent 

respectively (Table XIV). There was a significant difference in the 

amount of stretch between sheets of high and low fiber elongation in one 

pair. The difference between the other pair was not significant. 

TABLE XIV 

1<£AN DE-ENSIONAL CHANGE IN FILLING DUCCTION AFTER LAUNEERING 

Fabric Type Fifth Laundering  Fifteenth Laundering 

3100 
3200 
3300 
3400 

+1.61 
+2.28 
+0.74 
+2.23 

+0.78 
+0.18 
+0.22 
+0.60 

There was no difference in dimensional change of the sheets after 

the fifteenth laundering interval. The dimensional change of the sheets 

after laundering was related to thread count. The sheets shrank in the 

warp direction and stretched in the filling direction after laundering. 

Due to this process of shrinking and stretching, the warp thread count 

decreased and the filling thread count increased in each of the furies. 

After each of the laundering intervals, the percentage of dimensional 

change was calculated from the original fabric. 

An»lvsAs a£ Wrinkle gsaayjaar. There was no initial difference in 

the wrinkle recovery of the sheet* in either the warp or the filling 

direction. Analysis of wrinkle recovery in the warp direction after the 

fifth laundering interval indicated a significant difference between the 

two pairs of sheets. The F value was 7.89 (Table XV). However, there 
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TABLE XV 

F VALUES  OF DIFFERENCES IN WRINKLE RECOVERY OF SHEETS 
AT THREE PERIODS OF USE 

Source of Variation Periods of Use 
Zero Fifth Fifteenth 

Warp   Filling       Warp    Filling       Warp    Filling 

Among sheets of the 
four fabric types 

3100 and 3U00 series 
vs. 3200 and 3300 
series 

3100 vs. 3U00 series 

3200 vs.  3300 series 

0.36 0.27 

.005 0.26 

0.19 0.U7 

0.90 0.06 

2.69      1.89 1.73      2.86 

7.98*   3.99 0.35     0.18 

0.08       .006        U.03     5.7U* 

0,01     1.69 0.80     2.66 

Significant at the five per cent level of probability, 

■was no difference in the wrinkle recovery between the sheets of low and 

high fiber elongation after the fifth laundering interval.    Examination 

of the mean wrinkle recovery in the warp direction after the fifth launder- 

ing interval shows that the sheets in the 3100 and 31*00 series had the 

highest number of degrees of wrinkle recovery (Table XVI). 

TABLE XVI 

MEAN WRINKLE RECOVERY IN WARP DIRECTION AFTER LAUNDERING 

Fabric Type Fifth Laundering Fifteenth Laundering 

3100 
3200 
3300 
3U00 

77.3 
7U.5 
7lu3 
77.7 

75.3 
77.0 
75.5 
78.6 

After the fifteenth laundering, there was a significant difference 

in the wrinkle recovery in the filling between the sheets of the 3100 

and 3U00 series.    The F value was 5.7U (Table XV).    Examination of the 
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mean wrinkle recovery in the filling direction after the fifteenth 

laundering shows that the 3200 and 3UO0 series had the highest number of 

degrees of wrinkle recovery (Table XVII). There was a significant 

I 

TABLE XVII 

MEAN WRINKLE RECOViHY IN FILLING DIRECTION AFTER LAUNDERING 

Fabric Type Fifth Laundering Fifteenth Laundering 

3100 
3200 
3300 
31*00 

81.3 
77.9 
80.1 
81.1* 

79.0 
81.7 
79.1 
82.7 

difference in the wrinkle recovery in the filling direction of sheets 

made from low and high fiber elongation In one pair, but not for the 

other pair after the fifteenth laundering interval. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The making of fabrics has been a concern of man for many years. 

Improvements in the textile  industry are being made constantly.    New 

devices are being invented to test fiber properties so that fabric be- 

havior may be predicted.    However, these devices cannot always predict 

the end product performance of a fabric.    Fiber properties do affect 

performance, but the fiber property which has the greatest effect on 

serviceability has not been determined.    It has been proposed that fiber 

elongation may be one of the fiber properties which does have an effect 

on end product performance.    In response to this need for information 

Regional Research Project SM-18 is being conducted by the home econo- 

mists of the agricultural experiment stations of six southern states 

under the direction of the Agricultural Research Service of the United 

States Department of Agriculture.    This project is concerned with the 

relationship between fiber properties (length, strength, fineness and 

elongation) and the end product performance.    The particular property 

investigated at the time this study was made was that of fiber elonga- 

tion. 

The purpose of this thesis, a pilot study for the regional study, 

was to determine the relation of fiber elongation to serviceability 

features  of the four types of cotton sheeting used in the serviceability 

testing at the Woman's College of the University of North Carolina. 
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In order to determine this relationship, these objectives were 

established. 

1. To determine differences in the sheets as noticed by 
those  girls who used the sheets. 

2. To set up a statistical procedure which could be used 
to determine differences in the sheetings. 

3. To investigate the possibility of using the Remington 
Rand Univac 1105 Computer as an efficient method of 
processing the data. 

The data were results of the laboratory tests performed on the 

sheets used in the girls1 dormitories.    Tests used in this pilot study 

were  only those tests  performed in North Carolina:     thread count, fabric 

weight, dimensional change and wrinkle recovery.    These tests were per- 

formed on the sheets at the zero interval and on those sheets withdrawn 

at the fifth and fifteenth laundering intervals. 

There were noticeable differences in the quality of the sheets. 

These differences were noticed by research personnel who coded and dis- 

tributed the  sheets  and also by the students who used them.    Sheets made 

of low elongation fibers  (3100 and 3200 series)  were ranked above those 

of high elongation fibers (3300 and 3U00 series) with respect to (1)  fine- 

ness in quality of cloth, (2)  smoothness, (3) coolness and comfort and 

(U)  resistance to wrinkling and soiling. 

An analysis  of variance was the statistical procedure used to 

indicate the significance of differences in tte cottons of low and high 

fiber elongation.    Variability among the sheets  in tests performed was 

first subdivided into that associated with the differences among sheets 

made of the four fabric types.    The three degrees of freedom used were then 

broken into individual degrees  of freedom to make comparisons between 
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sheets of low and high fiber elongation.    Orthogonal compariscns provided 

for this analysis. 

The data from the laboratory tests were successfully computed on 

the Remington Rand Univac 1105 Computer.    This was an efficient method 

of computation since all data on all tests were read into the machine and 

mathematical computations completed in U5 seconds.    From these computa- 

tions,  it was a relatively simple matter to select from the type—out 

statements the F values which would be used to indicate the significance 

of differences. 

Tests performed indicated that there were no initial differences 

in the sheets of the four fabric types.    This was expected, since the 

four types of cotton were carefully selected so that they were very 

similar in all fiber properties except fiber elongation. 

After the fifth laundering interval, there was a significant 

difference in the filling thread count and in the filling direction of 

dimensional change among the sheets made of the four fabric types.    The 

difference in thread count is related to dimensional change.    Stretch in 

the filling direction caused an increase in the number of filling threads 

per inch.    There was also a significant difference between the pairs of 

sheets in the filling thread count and in warp wrinkle recovery.    There 

were significant differences in weight per square yard between sheets of 

the 3100 and 3U00 series and in the filling direction of dimensional 

change in the 3200 and 3300 series after the fifth laundering interval. 

After the fifteenth laundering interval, there was a significant 

difference in the filling thread count and the weight per square yard 

among the sheets of the four fabric types.    There was also a significant 
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difference in filling thread count between the pairs of sheets.    There 

iias a significant difference in the wrinkle recovery of the filling 

direction between sheets of the 3100 and 3U00 series and in -weight per 

square yard of the 3200 and 3300 series after the  fifteenth laundering. 

From these findings,  it can be concluded that there were few 

differences in the sheets made of low and high fiber elongation in the 

tests performed.    Differences in the sheets were not necessarily ex- 

pected to be evident through the  fifteenth laundering interval  in the 

particular tests performed.    Results  from additional tests which were 

performed at other participating states to indicate serviceability 

(abrasion, tensile strength, and tearing strength) would in all proba- 

bility indicate more evident differences  in the  sheets of low and high 

fiber elongation. 

It is suggested that further study be made: 

1. To analyze differences in the sheetings using all tests 
performed in all states through the fifteenth laundering. 

2. To develop a technique of determining wrinkle recovery 
which will produce more consistent test results. 
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