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SUMMARY

It has been demonstrated many times that a man-made fiber requires
long periods of research before it is perfected., After a fiber such as
Arnel 1is introduced for conversion into yarns, many problems have to be
solved to determine the best processing methods due to the inherent

characteristics peculiar to it, A good drawing process is very vital
for obtaining the ultimate desirable physical properties for yarns in
the best interest of quality and operational cost,

The objective of this study was to determine the optimum break
draft at the drawing process for Arnel and combed cotton blends, This
problem was approached by introducing five break draft variations at the
drawing frame and following the effects on the products through the sub-
sequent processes to the yarn form., Arnel dull ﬁnd bright luster picker
laps were processed into card slivers, These card slivers and combed
cotton slivers were run separately on the drawing frame, They were also
run in 25 per cent increments of Arnel-cotton so as to have nine differ-
ent stock compositions and.45 lots for comparison purposes. The drawing
slivers were made into the same hank rovings except for a slight twist
difference when the cotton fiber percentage was predominant, And final-
ly, the rovings were spun into common yarns with no changes for all the
lots, ,

Uniformity tests were performed on the siivers, rovings and yarns, .

Tensile strength and elongation tests were also made on the yarns,
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Computations were made from the results for statistical analysis and
evaluations., The three largest break drafts were significantly better
than the two smallest. Apparently the medium draft used was more desir-
able for uniformity. There were only small differences in the yarn
strengths and elongations among thé various drafts and blends.

It is recommended that further study be made on other drafts,
especially a much higher amount. Selection of the Arnel card slivers
from several mills in order to have a better sampling is a second recom-
mendation, The investigation of other drafting systems and staple
lengths is a third study that could give more over-all conclusive proof
as to the effects of break drafts on the physical properties of Arnel-

combed cotton yarns,



CHAPTER [
INTRODUCTION

Secondary acetate and Arnel or cellulose triacetate has been
known for almost one hundred years but the secondary was generaliy ac-
cepted to be superior of the two fibers. In recent years textile tech-
nology has made it possible to translate the structural characteristics
of the cellulose triacetate into textile performance (1),

The use of roller drafting has been practiced for about two
hundred years. Improvements have been made in this system of convert-
ing a large sfrand of fibers into a small strand. These changes have
resulted from the efforts of many researchers over the years; however,
mention of only a few will be necessary here,

Professor Vasilieff (2) in 1902 developed the theory of floating
fibers, As the fibers move from one pair of rolls forward to the next
rolls their speed is constant at one position and variable at another.
Grishin (3) continued the work of Vasilieff recently and also made a
study of the past research §n drafting. He divided all the theories of
drafting into four principal categoriés according to the mode of ap-
proach as follows: (a) descriptive or qualitative approach, (b) mechani-
cal approach, (¢) statistical apprpach, (d) combined approach., These
methods deal with common sense considerations, mathematical calculations
of the number of fibers in every cross section of the strand or calcula-
tions of the speed of the fiber, laws of statistics or theory of proba-

bility, and a combination of the last two approaches,



This study primarily deals with blends, Considerable literature
has beén published on the reasons for blending, Speakman (4) related
three reasons for it: first, to produce a cheaper product; second, for
a correction of defect; and third, for the production of new effects.
Blends of cotton with Arnel staple enhance its abrasion resistance and
durability., There is also an #id in the styling properties and & cotton-
like hand (5). Blends of Arnel and other fibers are suitable for the
new ease-of-care textiles,

The amount of break draft on a yarn manufacturing machine is still
an opén argument (6). When conventional drafting was in use by all the
manufacturers, the break draft was small, but since the advent of the
long draft the break drafts have been increased. The amount of break
draft depends on the individual mill's equipment and the type of stﬁck
in process, It would be advantageous to have a system for determining
the optimum break draft without having to depend entirely on empirical
me thods .,

The Problem.--The object of this work was to determine the effects of
varying break drafts at the drawing process on the properties of yarns
made from blends of Arnei and combed cotton. The variable was introduced
at the drawing'frane-since it was the prdcess that was entirely dependent
upon roller drafting, |

In order to produce a quality yarn, the optimum draft is very
vital at the initial roller drafting for succeésful subsequent processing
of the fibers from the sliver form into rovings and yarns, Four 25-per-
cent increments of blends and five drafts were selected to determine what‘

differences in physical properties the yarns might possess, The all



combed cotton yarns were made to be used as controls for the evaluation

and anal?sis of the blends.

The Approach.--Bright and dull luster Arnel card slivers were needed for

processing into drawing slivers, Combed cotton slivers were also needed
for this process. Yt was deemed appropriate for the Celanese Corporation
to supply the Arnel fiber in the form of picker laps and the cotton in
the form of combed sliver., The machines, settings and speeds chosen were
considered practical for the conversion of this type of stock into yarn.

The Arnel laps were carded as uniformly as possible on a roller
top card, Card slivers delivered at this process were collected into the
number of cans necessary to supply two deliveries of the four-delivery
drawing frame. A four-over-five drawing frame was converted into a
three-over-four type drafting unit., This required the cutting of a spe-
cial size of sprocket gear in the A, French Textile School's machine
shop in order to obtain a normal feed tension draft. Also the back rolls
of this machine were taken out of their original use by the removal of
the back top roll.

For each of the dull and bright stocks, three Arnel-cotton blends
of‘25 per cent increments were drawn with five different break drafts on
five sets of draft gears. Three 100 per cent blends were also run, first
the combed cotton, second the Arnel bright and third the Arnel dull.

This first process drawing was collected and run through the same machine
a second time. Uniformity tests were made on a sample of the initial
control lot to determine if the drawing frame was making a standard sliv-

er. These tests were also carried out for the subsequent processes,



A quantity of sliver was run to have sufficient amounts for
testing requirements in the three forms of stock: sliver, roving and
yarn, Including all the above mentioned blends and break draft varia-
tions, there were 45 lots of second process drawing slivers that were
converted into rovings on a FS-2 roving frame,

All the hank rovings were made as near to the same count as pos-
sible, Changes in twist and tension gears were made once, that was when
the percentage of cotton was predominant rather than Arnel,

The 45 1ots of rovings were spun into the same count yarn on a
spinning frame equipped with a Shaw drafting system., There were no
changes made on the spinning frame,

Tests were made on the stock at the different stages of the yarn
manufacturing so as to determine if there was a correlation among the
processes for a given draft used at the drawing frame. The various lots
of second process drawing slivers, rovings and varns were tested in the
physical testing laboratory of the A. French Textile School., The uster
evenness tester and its integrator were used to measure the uniformity
of the three forms of stock in each of the 45 lots, Single strand ten-
sile strength and elongation tests were also made on the yarns, Uni-
formity evaluations were made on a representative Arnel lap, each of the

types of Arnel card slivers and the combed cotton sliver.



CHAPTER 11
MATERIALS AND EQUIPMENT

All the materials used were shipped from Charlotte, North Carolina
by the Celanese Corporation's processing laboratory, These materials
consisted of three types of staple stock: One, an Arnel bright luster
fiber; a second, an Arnel dull luster fiber: and the third, a cotton
fibter. The two types of Arnel fiber were two and one-half denier, one
and one-half inch staple length, The cotton fiber had a staple length
of one and three-sixteenths and a micronaire reading of 4.3, As related
in Chapter I, the Arnel was in the form of picker laps and the cotton in
the form of combed sliver,

All the equipment used for the processing of the Arnel and cotton
fibers into yarns was the standard laboratory machines found in the A.
French Textile School. The Arnel picker laps were processed on a 40-inch
Saco Lowell Model 1948 roller top card, ‘This card was equipped with a
long nose feed plate and a licker-in covered with fillet recommended for
inng staple fibers,

The card slivers were next preocessed on a slightly coverted Saco
Lowell Model D $-4 1057 drawing frame. _In comparing this converted frame
to other models, it was actually made into a Model D S~2, 3 over 4 draw-
ing frame, Draft variations were made by changing the standard draft

gears furnished by the machine manufacturer,



After the card sliver was run through the drawing frame one time,
it was processed a second time on the same machine, A 0.015 type disc
was used on the middle top roll to give a clearance with the small bottom
second roll as would be the practice for running cotton staple. Roll
weighting for the top drawing rolls were the central lever type below
the roll beam as was commonly used on the old Saco Lowell controlled draft
drawing.

The second process drawing was made into roving on a Saco Lowell
10 by 5 slubber, Model 1948, equipped with the FS-.2 drafting system,
Conversion of the roving into yarn was performed on a 1948 Saco Lowell
8S-1 spinning frame with the Shaw drafting unit. This frame had separa-
tors, 4-inch gauge, 2-1/2-inch diameter rings, and was equipped with a
Pneumafil Cleaner, Model Number C-2.83., American square pointed, two-
flange, circles 1.1/2, number 4.0, EC Lowboy travelers were used,

Sliver, roving and yarn weights were made on a Whitin machine
works 980 grain scale, Browne and Sharpe Company roving and yarn reels
were used to ob"tain the standard lengths for the necessary sizings of the
various lots of stock., The processing laboratories were conditioned by
the A, Prench Textile School's Worthington artificial refrigeration equip-
ment with Niagara unifs. The conditions were as follows: Carding, 80°
Fahrenheit and 65 per cent relative humidity; drawing, roving, and
spinning 80C Fahrenheit and 60 per cent relative humidity,

All the testing was done in the physical testing laboratory under
standard conditions of 70° Fahrenheit apd 65 per cent relative humidity

as maintained by the American Moistening Company equipment, Uniformity



tests were made on the card slivers, drawing slivers, the rovings and
yarns with a Zellweger Model B 4 Uster evenness tester and & Type 1 TG-L.6
linear integrator. Yarns were tested for single end breaks and elonga-
tion on a vertical Suter single strand tester. This tester was of the

plunger type with a 32 second descending cycle,




Table 1. Operating Data for Saco Lowell 1948 Roller Top Card

Doffer Speed--R. P, M,
Licker-in Speed--R., P, M,
Worker roll Speed--R. P, M,
Stripper roll Speed--R, P. M,
Settings:
Feed plate to 1licker-in
Licker.in to cylinder
Stripper roll to worker roll
Worker roll to cylinder
Stripper roll to cylinder
Back knife plate to cylinder
Front knife plate to cylinder
Doffer to cylinder
Doffer comb to doffer
Licker-in screen to licker-in (toe)
Licker-in screen to licker-in (heel)
Cylinder screen to cylinder (toe)
Cylinder screen to cylinder (middle)

Cylinder screen to cylinder (heel)

210

310

0.022
0.008
0.017
0.010
0.010
0.034
0.029
0.007
0.015
0.1250
0.029
0.1875
0.058

0.029




Table 2, Operating Data for Saco Lowell Model DS.2 Drawing Frame

Front roll speed--R. P, M.
Calender roll speed-~R. P. M, (731G)
Tension gears

All combed cotton
All Arnel and blends

Roll diameters (bottom)
Front roll
Second roll
Third roll
Fourth roll
Roll settings (nip f¢ nip) all Arnel and blends

Third roll to front roll
Fourth roll to third roll

Roll settings (nip to nip) all combed cotton

Third roll to front roll
Fourth roll to third roll

Delivery tension drafts

All Arnel and blends
All combed cotton

Total drafts

All combed cotton
All Arnel and blends

Feed tension draft
Draft gears and break drafts

661 DG
551 DG
50 DG
47 DG
38 DG

515

295

74
73

1.125"
0.750"
1,375
1,375"

2,315
2,065"

2,375
1,813"

1.017
1,038

1,37
1.65
1.79
1.93
2.33



Table 2., Operating Data for Saco Lowell Model DS-2 Drawing Frame

{Cont'd)

16

Draft gears and front drafts
32 DG
39 DG
42 DG
45 DG
55 DG
Front draft constant
Break draft constant
Clearance between second top roll and bottom second roll
Doublings

Deliveries for breaker drawing

Deliveries for finisher drawing

5.46
4.50
4.16
3.86
3.17

175

90
a.01

8

2

5"
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Table 3. Operating Date for Saco Lowell Model FS-2 Roving Frame, Year 1948

Roll diameters

Front roli 1.125"
Middle roll 1.070"
Back roll 1,000"

Roll settings (center to center), all Arnel and blends

Middle to front 2.,240"
Back to middle 2.000"

Roil settings (center to center), all combed cotton

Middle te¢ front 2.000"

Back to middile 1.500"
Drafts

Break draft 1,87

Front draft (50 DG) 4,78
Draft constant 412

Twist constant 46

Change gears

Lay gear 30
Twist gears 40, 52
Tension gears 45, 48, 51
Draft gears 48, 49, 50, 51

Front roll speed--R, P. M,

52 TG 225
40 TG 173
Spindle speed--R. P. M. 700
Turns per inch
100%, 75%, and 50% Arnel 0.%0
100% cotten, 25% Arnel 1.15

Spindles 18
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Table 4, Operating Data for 1948 Saco Lowell $S-1 Spinning Frame

Roll diameters

Front 1.000"
Middle 1.063"
Back 0.875"

Roll settings (center to center)

Middle to front 2.375"

Back to midadle 1.7507
Turns per inch (39 TG-Z twist) 18.50
Spindle speed--R, P, M, 6500
Front roll--R. P. M, 105
Drafts

Break draft 1,38

Front draft 11,22
Size traveler 4.0
Cylinder speed--R. P, M. 725
Cylinder diameter 10"
Whorl diameter 1,125"
Twist constant 785
Draft constant 647
Doublings 1

Spindles 24
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CHAPTER III
PROCEDURE

The four 50-pound Arnel picker laps were placed in the processing
laboratory to condition for 48 hours. In the preparatory plans for this
study, it was estimated that 200 pounds of Arnel fiber would produce
sufficient card sliver to eliminate unnecessary piecings for the first
process drawing., This amount would also allow reruns to be made if nec-
essary since it was not known just what difficulties would be encountered
at the several machines.

Settings on the roller top card were checked and were adjusted
when necessary to those listed in table 1. A production rate of 10
pounds per hour was used. A test run was made to determine the size
draft gear required for each of the two luster Arnels. The weight of the
sliver was checked on each of the 16 cans which contained equal vyardage
of sliver. When necessary, the draft gears were changed to produce as
uniform a card sliver as possible., There were three draft gears used
for carding the bright and.four for carding the dull. Due to unevenness
of the lap and the size draft gears available for the machine, the card
sliver made was approximately two grains per yard heavier than the
original plans required. The cylinder and doffer were stripped by a
hand type stripping brush after the running of each lap,.

A Saco Lowell D S.2 drawing frame was the next machine in the lap

to yarn processes., The 16 cans of card sliver were separated into two
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groups of eight cans each so that the average weight per yard fed to
each drawing frame delivery would be better balanced,

The drawing frame was the position in the yarn manufacturing
where the variable was introduced as has Deen mentioned in Chapter I,
Five pairs of draft gears were obtained to be used as had been deter-
mined in the preparatory work, These draft gears, drafts and other
operational data are given in table 2, Prior to the processing, the
metal drawing frame rolls were thoroughly cleaned with mineral spirits
and the cushion rolls were brushed with mica, Roll settings were made
according to the staple in process and as recommended by the machine
manufacturer,

The drawing frame used had two drafting zones, the back or break
draft and the front draft, The break draft constant and the front draft
constant were divided by the draft gears to be used at each respective

zone to determine the drafts., Break drafts and front drafts were as

follows:
Draft Number Break Draft Front Draft
1 1.37 5.46
2 1.65 4,47
3 1.79 4,17
4 1.63 3.89
5 2.38 3.18

When the break drafts were changed, the front draft was changed indirect-
1y propoertional so that the total draft would remain as near the same as
the gear combinations would permit, The delivery tension draft change
gear was increased one tooth over that used for the all Arnel and blends.
This change in draft was from a 1.017 for the all Arnel and blends to a

1.038 for the all combed cotton.
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The total drafts chosen were for the purpose of producing a 50-
grain sliver to be run on the roving frame, There were, however, some
variations in the grain-weight per yard delivered because of the varia-
tions in the Arnel card sliver, The average weight of the cotton slivers
were slightly less than the Arnel card slivers,

When creeling the blends for the first process drawing, the Arnel
and cotton slivers were arranged so that fiber distribution would be
benefited, The all Arnel runs for each luster were processed first and
then the Arnel ends were replaced with cotton as the blends required.
Equal yvardage was placed in 16 cans from the two deliveries, as deter-
mined by the use of a Veeder Root counter, Equal number of first and
second delivery cans were put in place behind each of the third and
fourth deliveries for the second process drawing, The first process
drawing creel was broken back each time the second process was put in
operation,

Sliver cans with springs were used for the drawing to make the
ends more accessible and also to reduce stretching or breéking. Extra
yardage for the all Arnel bright was run to be used for setting up the
subsequent processes and the testing,

The drafting rolls on the F S-2 roving frame were set according
to those considered good practicé for other synthetics having a staple
as the Arnel used in this study. Settings and speeds for this machine
are listed in table 3. Roll clearers and rolls were brushed with mica
thoroughly. Mica was added freely to the clearers and rolls before and

during the running of each lot, New aprons were also put on before the
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initial run was made, Six adjacent spindles were used for each of the
45 1ots'processed.

Proper gearing was determined for each of the lots of each blend.
Constants for the drafts, twists, lays and tensions were used to calcu-
late the gears needed, Two twist multipliers were chosen for the wide
variation in the fiber composition of the drawing slivers. There was
one twist multiplier for the all Arnels, 75 per cent Arnel, and 50 per
cent Arnel, and another for the all cotton and 75 per cent cotton, The
resultant turns per inch from these twist multipliers were further tested
at the spinning process to determine if the unwinding and drafting of
the roving was proper.

It was necessary to make some draft gear changes because of the
slight differences in the drawing sliver weights among the many lots.
When the bright Arnel lots were run, the draft gears were not changed
within a given blend but the gear size was varied plus or minus one
tcoth from one blend to another., Due to the more uneven dull Arnel
blend lots, there were draft changes within a given blend, but only cne
gear change for an individual blend.

The amount of tension necessary on the rovings was regulated by
trial placements of the cone belt. Tension gears used for each blend
are shown in table 3.

The second process drhwing was made into roving and identified by
marking with textile mill crayon before doffing. As near a 1.45 hank
roving as possible was made for each lot and checks were made on the
roving count when the draft gears were changed. The gear change on this

machine gave a different attenuation in the front drafting zone,
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After the spinning frame constants were determined, the gearing
for the draft and twist were put in place to produce an average warp
yarn., The details for this machine are shown in table 4, The six rov-
ing bobbins of each lot were placed side by side in the spinning frame
creel and approximately 2000 yards of 225 yarn was produced for each
blend, When the run was completed, the yarn was marked similar to the
roving., The six yarn bobbins of the same lot were placed in individual
paper bags and the roving was bagged likewise when the spinning frame was
creeled for another run, During the spinning, the most noticeable dif-
ference among the various lots was the larger number of ends down for
the all Arnel dull. The traveler size was determined by observations of
the balloon and they were changed several times on the trial run before
the 4-Q traveler was decided upon,.

Physical testing was performed on the slivers, rovings and yarns
in the A, French School lahoratory equipped and maintained for this pur-
pose, The tests were conducted under standard conditions of 70 degrees
Fahrenheit and 65 per cent relative humidity.

The evenness of the card slivers, drawing slivers, combed slivers,
rovings and yarns was determined by the use of the Uster Evenness tester
equipped with its attachment, the linear integrator. Accuracy of the
tester was checked daily with the calibration tape a¢cording to the in.
structions given in the instruction manual (7).

Feeding speed for the sliver and roving was 8 yards per minute,
The 25 per cent scale was used for sliver except for some of the Arnel
card sliver. It was necessary to use both the 25 and 50 per cent scale

to obtain the readings as shown in tables 6 and 7, Chapter IV. The 50
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per cent scale was used for the roving, and the 100 per cent scale for
the yarn. Five readings were recorded for each of the packages from the
various lots in the sampling procedure. Data and statistics for the 30
specimens from each lot and process were summarized. These summaries
are shown in the appendix tables,

Single sirand elongation and break tests were made on the yarns
on a Vertical Suter Single Strand Tester. An 18-inch gauge length was
used, Five specimens were taken from the bobbins according to the ASTM
instructions (8), The pound gquadrant scale was used when 50 per cent or
more of the yarn was cotton, When thare was less than 50 per cent, the
tester was set up for the gram scale,

An additional test was made to determine the unevenness of the
picker lap. This uniformity test was made on the Saco Lowell Lap Meter

and the results are given in table 5,
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CHAPTER 1V
DI1SCUSSION OF RESULTS

As explained earlier, every effort was made to produce a uniform
product. The uniformity of the lap shown in table 5 demonstrates that
the lap was not good and this introduced a variable which made the ex-
periment and the analysis more difficult., Uniformity tests made on the
card slivers and combed sliver are given in tables 6, 7, and 8., Some of
the Arnel bright card sliver specimens tested were of good mean uster
linear evenness; however, the Arnel slivers were considered uneven ac-
cording to the uster standards (9). The combed sliver was of average
mean linear unevenness.

Since there were differences in the two Arnels processed, they
were analyzed separately., Comparison figures and tables for the physical
properties of the products of each process are given in this chapter and
the appendix.

The Arnel dull mean linear unevenness, Figures 1, 2, and 3, show
that there are considerablé differences in uniformity of the products be-
tween the blends., A general pattern is that the larger percentage of
cotton is more uniform, Tt has been pointed out previously that the cot-
ton was more uniform initially. The uniformity pattern also reveals that
in all cases except one fhere is a decided improvement from the first to
the second draft for the three processes, The third draft gave a better

roving and yarn; however, there was a slightly poorer uniformity for two
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Table 5, Uniformity of Picker Lap 2-Inch, 2.5 denier, Arnel dull
OQunce Lap - 12

Bpecimen Weight per yard Specimen Weight per yargd

number ounces number ounces
1 11.50 30 12,20
2 12,10 i 12.10
3 12,00 32 11.80
4 11.70 _ 33 12.60
5 11.80 34 11,80
6 12,20 35 11.85
7 13.20 36 12.20
8 12,25 37 11.95
9 12,00 38 12,30
10 12,30 39 12,00
11 11,80 40 12,10
12 12,50 41 12,90
13 11,70 42 11.40
14 11,90 43 12.30
15 12,10 44 12,00
16 12,05 45. 11.90
17 12,00 46 12,00
18 12.25 ' 47 13,40
19 12,00 48 12,30
20 12,20 49 12,25
21 12,10 50 11,90

22 11.90 51 11.80
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Table 5, Uniformity of Picker Lap 2-Inch, 2.5 denier, Arnel Dull
Qunce Lap - 12 (Cont'd)

Specimen Weight per yard Specimen Weight per yard
number ounces number ounces
23 12,65 52 11.70
24 12.05 53 11.45
25 12,00 54 11,90
26 12,40 55 12.65
27 11.80 56 12,30
28 12,05 37 12,00
29 12.20 58 12,10
Average 12.10
Standard deviation 0.364

Coefficient of variation per cent 3,01
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Table 6, Uniformity of Arnell Dull Card Sliver

Specimen Uster Specimen Uster

number Value number Value

1 4,73 16 4.76

2 4.43 17 4,68

3 4,27 18 5.13

4 5.64 19 4,76

5 5.13 20 4,65

6 6.12 21 4,87

7 5.61 22 4,41

8 4,50 23 3,50

9 5.65 24 5,00

10 5.15 25 5.47

11 5.75 26 6,03

12 4,78 27 G732

13 5.54 28 713

14 4.30 29 6.84

15. 4.80 30 4.38

Average 5.18

Standard deviation 0.713

Coefficient of variation per cent 13,80
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Table 7. Uniformity of Armel Bright Card Sliver

Specimen Uster Specimen Uster

number Value number value

1 3,29 15 7.13

2 3.23 17 4.44

3 4,30 18 3.87

4 5.83 19 5.39

5 4,31 20 4.90

6 3.13 21 5.62

7 3.20 22 §.05

8 4,08 23 3.68

9 3,72 24 6.67

10 2,73 25 7.31

11 2.97 26 6.30

12 3.90 27 5.0%

13 5.65 28 5,08

14 3.65 26 5.15

15 3.41 30 7.60

Average 4.84

Standard deviation 1,516

Coefficient of variation per cent 31.30
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Table 8. Uniformity of Combed Cotton Sliver

Specimen Uster Specimen Uster

number value number value

1 6.25 16 6,16

2 6.08 17 6.10

3 5.98 18 6,20

4 6,08 19 5,40

5 6.17 20 6.22

6 6.48 21 5,87

7 6.18 22 6.24

8 6.07 23 6.24

9 6.20 24 7.24

10 5.98 25 6.70

11 6.30 26 6,18

12 6.93 27 5,72

13 7.14 28 5.25

14 7.20 ) 29 6.02

15 5,93 30 3.8

Average 6.24

Standard deviation 0.434

Coefficient of variation per cent 7.00
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of the drawing sliver blends., Some of the fourth and fifth drafts also
produced deviations from the trend of improvement with the higher drafts.

Since these variations are not constant for a given draft and
blend from process to process, this may be attributed to experimental or
sampling error, Thus a null hypothesis was established whereby it was
assumed the true difference between the mean of the control and mean of
the corresponding experiment is zero, Therefore, the observed difference
is due to sampling variations. A statistical analysis of the samples from
the control and blend experiment were expected to have a t distribution
which is similar to a normal curve but more spread out.

The null hypothesis is accepted if + « 2,58, 1In these cases
the difference is not significant since it could have occurred as a re.-
sult of sampling variations. The hypothesis will be rejected if t 2 2.58,
If the t values are of this size, the difference between the means is sig-
nificant, since there is only cne chance in a hundred that a difference
this large could have occurred as a result of random variation from =am.
pling.

Neiswanger (10) gives the Students t distribution computation as
follows:

The estimate of the population variance--

2
G's = a0 D+ 060
+ n, -~ 2

ny

The standard error of the difference--

6.“'“"'-"'6‘ 1 +
xl xz 5 ;

=0
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The t test to test the critical ratio (2.576 for 58 cases)--

t = % - X
s =
3(1- xz

. : a :
The symbols €, is the variance of the control and CS; , the variance of

!

the blend. The mmber of samples or specimens n, and ny were 30 in every
case, The difference of the sampling means, X;, - X,, denotes the con-
trol and the blend., All the tests were made at the 1 per cent level of
significance by the use of the t table for which there was a 2,58 sigma
limit.

A sample computation using the preceding steps for determing the ¢
value is given below, The knowns were taken from Table 12, Compariscon of
yarn strength for cotton and Arnel dull, 25 per cent Arnel -~ 75 per cent
cotton, draft 2,

€5 % = 30(.011449) + 30(,010816) = 0.1076

30 + 30 - 2
6‘:2-"__ 7:;;\ = 1076 ’;!,'é' +3‘é
= ,02778
t = 1,13 -.85
02718
= 10.1

There is a small difference in the t values listed in the appendix
tables and the ones that would result from the computation shown above.
They were computed according to the description of the operation of the
Statistical Interpretive System along with the Bell Interpretive System
Program (11), The computations were made at the Rich RBlectronic Computer

Center, Georgia Institute of Technology.
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This t test is in one step rather than thrce and is as follows:

A sample computation for the same control and blend experiment as

previously illustrated is given below:

¢t = 1,13 ~ 0.85
(30 - 1) .011449 + (30 - 1) .010316 [ 1 + 1
f T ]

30 + 30 - 2

= 10.3

Only 10 per cent of the Arnel dull uniformity t values were not
significant and the majority were highly significant, The t tests that

were significant at the 1 per cent point are listed below,

Sliver uniformity 25% Arnel dull-75% cotton Draft 3, 4, 5
Sliver uniformity 50% Arnel dull-S0% cotton Draft 2, 3, 4, 5
Sliver uniformity 75% Arnel dull-25% cotton All drafts
Sliver uniformity 100% Arnel dul} Draft 1, 2, 4, 5
Roving uniformity 25% Arnel dull-75% cotton Draft 2, 3, 4
Roving uniformity 50% Arnel dull-50% cotton All drafts
Roving uniformity 75% Arnel dull-23% cotton All drafts
Roving uniformity 100% Arnel dull All drafts

Yarn uniformity All blends All drafts
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The t tests that were not significant at the 1 per cent point are

as follows:

Sliver uniformity 25% Arnel dull-75% cotton Draft 1, 2
Sliver uniformity 50% Arnel dull-50% cotton Draft 1
Sliver uniformity 100% Arnel dull Draft 3
Roving uniformity 25% Arnel dull-75% cotton Draft 1, 2

A comparison of the t values with the mean uster values is in
some instances less and for others more than those that do conform with
the over-all uniformity pattern. Then statistically the statement can
be made that there are 99 chances in 100 that the non-conformity is due
merely to chance error of sampling, The smaller mean uster value is
more desirable since this indicates a better uniformity quality,

The effect of the yarn count variations was accounted for by
determining the count strength products., Yarn tensile strengths are
virtually the same for all the drafts in each blend, There is one con-
sistency in the t criterion, the two largest drafts are more significant:
ly different from the control than the three smallest drafts, This is
contrary to what is best for yarn strength,

The Arnel bright appears to be very much the same as the Arnel
dull. The t tests which were significant at the 1 per cent point for

this luster are as follows:

Sliver uniformity 25% Arnel bright.75% cotton Draft 1, 2, 4, 5
Sliver uniformity 50% Arnel bright-50% cotton Draft 2, 3, 4, 5
Sliver uniformity 75% Arnel bright-25% cotton All drafts

Sliver uniformity 100% Arnel bright Draft 1, 2, 4, 5
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Roving uniformity 25% Arnel bright-75% cotton Draft 1, 2, 3, 4
Roving uniformity 50% Arnel bright-50% cotton All drafts
Roving ﬁniformity 75% Arnel bright-23% cotton All drafts
Roving uniformity 100% Arnel bright All drafts
Yarn uniformity 25% Arnel bright-75% cotton Draft 1, 2, 3, 4
Yarn uniformity 50% Arnel bright-50% cotton All drafts
Yarn uniformity 75% Arnel bright-25% cotton All drafts
varn uniformity 100T Arnel bright All drafts

Five lots or only about & per cent of the uniformity t tests are not

significantly different from the control, These tests are:

Sliver uniformity 25% Arnel bright-75% cotton Draft 3
Sliver uniformity 50% Arnel bright-50% cotton Draft 1
Sliver uniformity 100% Arnel bright Draft 3
Roving uniformity 25% Arnel bright-75% cotton Draft 5
Yarn uniformity 25% Arnel bright-73% cotton Draft 5

Arnel bright sliver uniformity favors the highest draft more than did the
dull. Yarn uniformity had somewhat a more uniform trend than the dull,
Per cent elongation of the yarns was closely related to the count
strength products. A summary of the elongation tests are shown in tables
17 and 18. There were some cases where the strength and elongation did
not completely agree but they are small in comparison to the yarn uni-

formity discrepancies,
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CHAPTER ¥

CONCLUSTONS AND bICtagdhudods

Regardless of the difficulty encountered in the experimentation
and analysis due to the detrimental lap uniformity, i1t is apparent that
the third draft is more suitable of the three drafts tha: were better
for each of the three processes. The statistaiil anaivsis of the yarn
physical properties as revealed in the o th Shawies Zasvs less doubt
upon the 1,79 drawing frame break drafr.

The 1,93 and 2.35 break drafts cannnat bz overloacksd since they are
in close agreement with the 1,79 draff, An ovaluation of each statistic
used in the preceding chapter for a compari:en of the mean linear un-
evenness and varn strength did not dafine the picterns for a complete
acceptance of any one of the three highest drafts,

There are further studies thar could adi a great deal toward a
better understanding of the effects of treak Jrafrs on the physical
properties of the yarns, A careful processing of the staple fiber in
large enough quantities to obtain the best possible initial package
could add greatly to the future work. The picker laps may be cobtained
from a mill that is on everyday production of Arnel! sraple fiber, A
selection of the card slivers from several miils would be apn ideal

method of having better representation of Lie fiber umiverse,


statistic.il

Additional drafts beginning lower than the largest used in this
study and going up much higher is another recommendation, Further re.-
search may be carried out by varying the drafts on other drafting sys-

tems and also by using other staple lengths.
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Table 9. Comparison of Sliver Uniformity for Cotton and Arnel Duil

Blend of Mean Coefficient
Arnel-cotton Draft uster 3 Standard of variation
per cent number value value deviation per cent

1 3.97 - 0,419 10.6

2 3.34 - 0.376 11.3

0-100 3 3.24 - 0.277 8.5
4 3.01 - 0.141 4,7

5 2.71 - 0,230 8.8

1 3,88 D, o0 0,338 8.7

2 3.26 1,G5% 0.147 4.5

25-75 3 3.47 -3.51 0.220 6.5
4 3.47 -9.5¢ 0,225 6.5

5 3.15 ~8.0% 0.183 5.8

1 4.09 ~1.06% D.447 10.9

2 3.27 .67 0.248 7.6

50-50 3 3,31 -7.08 0.447 13.5
4 3.21 ~-3,94 0.248 7.7

5 3.36 -11.30 g.20% 6.2

1 5,23 -7,05 0,885 16.9

2 3.75 -4.28 0,366 9.8

75-25 3 3.71 -6.99 0.243 6.6
4 3.29 -5.61 0.235 7.2

5 3.54 -14.,45 0,207 5.8

1 5.31 -7.15 0,03 17.6

2 3.71 -3.46 0.441 11.%

100-0 3 3.33 ~1.16%* 0.28¢ 8.7
4 3.46 -9.31 0.224 6.5

5 3.34 -11.80 0.176 5.3

*Not significant
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Table 10. Comparison of Roving Uniformity fer Cotton and Arnel Dull

Blend of Mean Coefticient
Artel-cotton braft uster t Standard of variation
per cent number value value deviation per cent

1 6.53 - 1.26 19,3
2 4.76 - 0.632 13.3
0-100 3 4.39 - 0.321 7.3
4 4.30 - 0,313 7.3
5 4,37 - 0.356 8.2
1 6.86 -1.03% 1.26 18.4
2 5.56 -5.76 0.430 7.7
25-75 3 4,99 ~3.60 0,490 8.8
4 4 .96 -5.849 0,523 10.6
5 4.45 -0.,97* 0.267 6.0
1 7.75 -5.03 0.454 5.9
2 6.48 -9.36 Q,782 12,1
50-50 3 5.51 -9.65 0.547 9.9
4 5.54 -14.12 0,366 6.6
5 5.37 -10.29 0.394 7.3
1 8.82 -7.94 0,961 10.9
2 6.30 -13.28 0.555 8.2
75-25% 3 6.17 -13,08 0.674 10.9
4 5,78 -13.83 0,495 8.6
5 6.08 -15.28 0.500 &.2
1 10.41 -15.53 0.586 5.6
2 7.69 ~12.,90 0.500 6,3
100-0 3 6.73 22,65 0.466 6.9
4 6,77 -19.60 0.614 9.1
5 6,54 -26.00 0.287 4.4

*Not significant
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Table 11, Comparison of Yarn Uniformity for Cotton and Arnel Dull

Blend of Mean Coefficient
Arnel-cotton Draft uster t Standard of variation
per cent number value value deviation per cent

1 13.72 - 0.838 6.1
2 11.80 - 0.618 5.2
0-100 3 11.48 - 0.711 6.2
4 11,46 - 0.848 7.4
5 11.69 - 0.651 5.6
1 14,88 -4,37 1.184 8.0
2 13,99  .12,79 0.703 5.0
25-75 3 12,83 -6.,26 0.947 7.4
4 14,28 -5.83 2,51 17.6
5 12,48 -4.,30 0.755 6.1
1 14,84 -4.83 0,950 6.4
2 14.33 -13.11 0.850 6.0
50-50 3 13.24 -9,05 0,731 5.5
4 13,47 =11.71 0.409 3.0
5 13,31 -10,.95 0.483 3.6
1 16,84 -11.14 1,282 7.6
2 17.90 -10.59 3,090 17.3
75-25 3 14,97 -21.54 0.528 3.5
4 15,07 -17.53 0.748 5.0
5 14,97 14,29 1.072 7.2
1 20.67 -15,03 2.390 11.6
2 19,66 -17.31 2.408 12,2
100-0 3 18.41 -18,37 1,94 10.5
4 21.04 20,21 2.46 11.7
5 16,80 -26,82 0.815 4.8
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Table 13, Comparison of Sliver Uniformity for Cotton and Arnel Bright

Blend of Mean Coefficient
Arnel-cotton Draft uster t Standard of variation
per cent number value value deviation per cent

1 3.97 0.419 10.6
2 3.34 0,376 11.3
0-100 3 3,24 0.277 8.5
4 3.01 0.141 4.7
5 2,71 0.239 8.8
1 3.20 ¢.63 0.126 3.9
2 3.99 -6,74 0.365 9.2
25.75 3 3.23 0.20* 0.149 4.6
4 3.26 -4,26 0.259 9.2
5 2,95 -5,11 0.133 4.5
1 4,34 2,07* 0.874 20,2
2 3.02 4.47 0,115 3.8
50-50 3 3.61 -4,39 0.370 10,2
4 3.23 ~3.89 0.289 8.9
5 3.10 -6,31 0.238 7.7
1 - 5.07 6.63 0.811 16,0
2 3.9 =3.66 0,759 19.4
75-25 2 3,45 -2.74 0.303 8.8
4 3.10 -3,03 0.105 3.4
5 3.07 -6.04 0.225 7.3
1 4,78 4.12 0.998 20,72
2 3.98 -5.10 0,872 14.4
100-0 3 3.32 -0,83% 0.445 13.4
4 3.34 -7 .44 0.205 6.1
5 3.08 -5.04 0,322 10.4

*Not significant
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Table 14, Comparison of Roving Uniformity for Cotton and Arne} Bright

Blend of Mean Coefficient
Arnel-cotton Nraft uster 1 Standard of variation
per cent number veliue value deviation per cent

1 6,53 1.26 19,3
2 4,76 0.632 13.3
0-100 3 4,39 0.321 7.3
4 4,30 0,313 7.3
5 4,37 0.356 8,2
1 7,74 -3.74 1.26 16.3
2 5,64 -5.80 0.536 9.5
2575 3 5.1¢ -8,30 0.422 8.1
4 5.24 -v.81 O.416 8,0
3 4.55 -1,92+ 0. 324 8.4
1 7.55 =3.,76 0.804 10.6
2 6,37 -%.71 0,654 10,3
50-50 3 5.38 ~5.86 0.870 16.2
4 6.83 -12.37 1.07 15.7
] 5.72 -13.82 0,400 7.0
1 9.69 -9.21 1,40 14.5
2 7.79 -12,1¢6 1.21 15.5
75-25 3 6.95 -9.568 1.41 20,2
4 7.88 -18.76 0.996 12.%
5 6,55 ~-19,32 0.505 7.7
1 9.13 -5.78 2,12 23.3
2 7.56 -10,03 1.39 13.4
100-0 3 5,62 ~14,32 0,346 6.2
4 5,60 ~11.77 0.517 9,2
5 5.45 ~4,5] 0.360 6,6

*Not significant
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Table 15, Comparison of Yarn Uniformity for Cotton and Arnel Bright

Blend of Mean Coefficient
Arnel-cotton Draft uster t Standard of variation
per cent number value value deviation per cent

1 13.72 ¢.838 6,1

2 11,80 0,618 5.2

0-100 3 11.48 0.711 6,2
4 11.46 (0.848 7.4

5 11,69 0.651 5.6

1 15.82 -9,32 0.902 5.7

. 2 13.46 =-12.,14 0,418 3.1
25-75 3 12.86 -9.45 0,358 2.8
4 12,85 -5.87 1.043 8.1

5 11.90 =1.40%* 0.501 4,2

1 15,97 -11.,21 Q0,709 4.4

2 14.44 14,82 0.752 5,2

50-50 3 14,40 -17.43 0.578 4,0
4 14.37 ~-15,10Q 0.630 4.4

3 13,97 ~-14.,04 0.606 4.3

1 17.%6 -15.65 1,225 6.8

2 17.12 ~21,92 1.175 6,9

75.25 3 17,32 =27,15 0,639 5.4
4 17,57 =-32.46 0,588 3.3

5 16.84 -28.28 0,754 4,5

1 16,24 -16,38 1.643 8.5

2 19,10 -37.54 0.867 4,5

1000 3 17.06 -32.62 0.609 3.6
9 16,25 -22,83 Q.777 4.8

5 17,03 -19,46 1,35 7.9

*Not significant



48

PLT 640°0 £vL? L2t BUT Uy g2*'c s
g oe 090*0 FFR ¥ FET rRSRR Qg0 4
£°02 650°0 9TRZ 2ET 98 62 62°0 £ 0-001
9 0z 8500 85.L2 Lex T5°8¢ 82°0 Z
9°81 ¥50°C 8982 CET L6 LT 620 T
6°S1 €90°0 0%0F 98T 62°9¢ Ir'0 <
¢TI L5070 PERE FLl 031y 8£°0 1 4
3°pT £90°0 Ty Po1 09" ¥2 EF°0 € $T5L
v LT 890°0 PHBE LLT £0°s¢ BE" D €
£°91 QL0070 WEY 961 LS PT £F°0 I
| A £20°0 6S 892 6E" L2 68°0 -3
£ IT 89070 0909 gLe L L2 09°0 4
FASA | 08070 £8¢9 98¢ 05°91 £9°0 £ 0s—0s
£° 2T 8L0°0 $519 98¢z TL'Qe £9°0 (4
60T 290’0 6809 I8¢ PO 6T 2970 1
00T 680°C FAAY: ror g2t 68°C s
z'6 LL0°0 818 i8¢ ST +Y +8°0 L4
9"yl LIT 0 23808 £9¢ SE"6 0870 £ gL-82
g°01 26070 ££28 98¢ 68°0T €8°0 (4
£°6 8L0°0 ¥4 4] 93¢ LT 0T €8°0 I
| A $80°0 PE2OT 1zs - PI°T s
| A 6L0°0 8801 118 = ¥e' 1 ¥
poer LETO £580T 208 = T1°'1 % Q0T-0
S'6 LOT°D 86L01 vIS - ET°T Z
£°11 FAAN TOFOT 96t - ZI°1 T
jusd 1ad spunod 1onpoad sure 13 anrea spumod Taqunu juan xad
UoTIVTIRA JO UOTIRTAID g313uaizs q38uaiys 1 gq31dua1ys }jeig no31302~- Iy
JUBTOTJ FIOD pIepueis 1unod STTISUIL dLrsual JO pualyg

348TIg Touay pue 00130) 303 435usI1s wIex Jo uosrredwon *9f IIQEL



49

Table 17. Comparison of Yarn Elongation for Cotton and Armel Dull

Biend of
Arnel-cotton Draft Yarn Elongation
per cent number count per cent
1 20.97 8.48
2 20,93 8.0z
0-100 3 21.62 7.92
4 21.30 8,00
5 21.60 8.39
1 20.85 6.93
2 21.18 7.38
25-75 3 21.88 7.42
4 21,53 7.61
5 2]1.88 7.59
1 21,75 6.66
2 21.85 6.45
50-30 3 21,95 6,42
4 21.60 6,43
5 21.28 6.62
1 22,25 6.53
2 21.80 6.39
75-25 3 21.25 6,66
4 21.60 6.92
5 22.30 6.18
1 21,58 7.70
2 21,17 7.05
100-0 3 21,26 6.88
4 22,20 7.08
5 21,93 7.93




Table 18, Comparison of Yarn Elongation for Cotton and Armel Bright

~ Blend of

Arnel.cotton Draft Yarn Elongation
per cent numbey count per cent
1 20,97 8.48
2 20,93 9.02
0-100 3 21.62 7.92
4 21.30 8.00
5 21,60 8,39
1 21,83 7.91
2 21,33 8.16
25-75 3 22,28 7.74
4 21,48 7.73
b 21,23 8.24
1 21,69 7.03
2 21,52 7.46
50-50 3 21.97 7.40
4 22,28 7.16
5 22,15 7.06
1 21.97 6.92
2 22.00 6,31
75-25 3 21,32 6.80
4 22,15 6.58
5 21,83 6.58
1 21,73 10,6
2 21.72- g.91
100~0 3 21.33 9,60
4 21.43 10,10
5 21.60 9.71
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