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_ Abstract
The object of this study is to show the effect on
the tengile strength of cotton yasrrn when the percent of
waste iz increased. This inocresse is aceomplished by

shenging the setting and speeds on the picker and card.




Purpose

The purpose ¢f this thesgis is to show and comparae
the strength and evenness of yarns spun from the same
grade of cotton but processed under varying conditions
of ssttings and speeds on the picker and card.

. Thie somparison is to determine the setting and the
~spesd of piecker and card anﬂ_tha emount of waste taken
from each at which the maximum strength and uniformity of

yarn is obtained.
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Introduction

The greatest problem in the cotton mill is how %o ine

erease the production not only by speeding up the machinery

.but also by correct setting and speeds ¢f emoh machine so
that thé right amount of waste can be teken off., We all
know that it 41s impossible to produce 500 pounds of yarn
from & 500 pound bale of cotton. That BUO pbﬂnd bale of
cotton contains varying amounta of short fibers, dust and

dirt and broken lesves. The more of this waste the less the

produetion of the desired yarn. We cannot srgus about hav-

ing & bale of cotton without any foreign matter and short

fibers in it, but it is possible o reduce this waste, == es~

pecially ths foreign_mattegﬁto s grest extent. Most of this
foreign matter, 18 asdded to the cotton while it is be.ﬁng

picked from the plant; thet is, picking the cotton togethsr
with leaves around the boll, cafelaas handling after picke

ing, snd failure to keep the storage piaces clean.

The ginning operation has an effeet on the formation
of waste. The saws in the gin increase the percentags of
~ short fibers by breaking and outting the fibers during the
ginning action. The sddition of short fibers left on the
gin from previbus operations also inocreasees the waste.
This can be prevented very ezsily if the gin 1is cleaned
more often. But in the opinion of the gimnner he can get
just as much money by ¢leaning the gin once in every ten
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lo%s as if he Gleans once at every lot. 80 why run
through all this ftrouble? If some wey oi determining the
smount qf short fibers produced in the ginning operation
could be deveioped and paying ths operstor aceordiﬁgly; it
wonld save & grest deal of trouble in the suoeeséive oper=-
ations with two to five pér cent increass in the yarn pro-
_duction. wé not only pay for short fibers when we buy them

with the regular cotton but wa'spend mach more for the power,

labor and depreciation of machinery. The sooner we get rid of
this waste the less it willi cost us.

In calouiating the per cent of waste it has aiways baen.
diffienlt to find a way to get the total and aetual per cent.
To show this Thomas Thornley (1), gives the rule below.
Rnle:'“ 100 pounds of raw Bgyptian eotiton ia passed through
all thé processes and made into yarn. It 15 found there are
the following losses in waste. |

In the blowing To0m sesesess.b por cent

At the ocarding engine ...... 4 per cent
At the combing machine ..... 1B per ocent
Frames and mules c.ceccseeee 4 por cent
Now ascertein the loss in pounds at each stage, the
total loss in pounds and the total 1loss per cent.
i~ In ths blowing room 100 pounds loses 5 per cent, which
equals b pounds.
2« At the card 95 pounds loses 4 per cent.

Therefore: 95.X 4 . 5.8 pounds loss at cards.
100 _

(2)




3+« At the combers 91.2 pounds loses 1O percent

Therefores 91.2 X 15_13.68 pounds at comber.
1060 -

4- At the latter process 77.52 pounds loses 4 percent.

Therefore: 77.52 X 4 _3,10 pounds loss.
1100 -

The total losses in pounds and percent are shown below:

Percent Pounds
5 | ' 5
4 | 3.8
15 : 13.68
4 3.10
28 percent 25.58 pounds

The question naturally asked 1s: We start with 100 pounds
end finish with 74.42 pounds, so how can we lose 28 percent?
The whole explsnation of these cases rests on the fact thatJ
the losses in sall intermediate stages are not on 100.pounds
welght, but on the amount fed at each machine."

The waste made by the bale bresker and opener contains
more large particles than that made by any other machline in
yern manufacture. These machlnes not only open the cotton
which 1s packed in fhe bale bj presSure.but they also ex-
tract the larger and heavier.impurities such as seeds, sand,
leaves, and part of the other foreign matter together with
fly. The control of the salr current has a great effect on
the kind of the droppings produced. The direction and the

s
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amount of the current muat be regulated in order to.obtain
best results. incréased air ourrent will cause the geod
fibers to be dropped into the box or to fly away. It will
also cause the dust and leaf partiecles to enter bhack into
the open cotton. The direction of the eurrent has the same
effect on the cleaning of the cotton as the inoreased our-
rent. Therefors the air current after entering through the
bars must be discharged in careful manner.

In opeming process the waste to be taken also depends
en the typq of the opener, the distance of the bars troﬁ
each other, the type of the bars, and the way it 18 fed in-.
t0o the machine. In some openers thes cotton passes through

sets of bars before snd after being opened. This additional

cleaning space causes the cotton to be more thoroughly cleaned.

The bars over which the cotiton passes through before being
opened are farther apsrt than the ones over which it passes
after being eopened. The aphed of the various parts of the

opener also has s great effect in the ¢leaning and opening

of the cotton. Increased speed will open up the cotton faster,

but 1t will notpreduce as olean sotton as with regular spead.

The reason for this is that the cotton passes through so
fest that 1t has a very ghort time to be clesned. The right
speed depends on the type of the opener and the amount of
the Air surrent. Taﬂhigh speed 1s not recommended.

(4)
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In olassifying the waste in cotton mill, Testex (aj_
shows in the following mannef: |
" Waste is Eroadly devisable into two olasesss.
l- Preventable |
2 Een-prefentable
Causes of the preventable waste:

1- Faulty feed regulators in the blowing room.

2~ Excessive fly loss
%= Paulty action of the full lep knock-off motion.
4- Insufficient calender roll weighting.
6~ Lpp splitting at cafds.
6= Cans over-filled a% the cards. |
7~ Portion of the wed is not passing through the trumpet.
8« Roller laps
9~ Too much clearer waste

10= Qogzy yarn

11- Oozy places in the yara.

| On draw~frames and fly~frames yaste is produced by careless-~

ness, not piecing up tﬁe ends right, and leaving too much

yern on the bobbin when reeling.
Yon-preventable waste is produced at every machine in
the cotton mill, It is different in character end value at

different processes.

Waste is elassified into two groups according %o

character: Lo (8)
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1- Soft waste
= Hard waste
Soft waste 18 made at'fha earijier mill processes and
does not contain twisted threads. Hard waste before 1t can
be processed, must be breken'up into fiberous form by s waste
opener or picker,
Subdivisions of clesses of waste may be made as

follows:

lf Blow room dr0ppings

2~ Pan fly

8- Card fly and strippings
4w Comber waste

5~ Roving waste

6~ Clearer waste

7- Spinner's waste

8~ Bweepings

9= Winder's end beamar'é waste

10- Mixeble westes

Preventable waste may return into $he mixing. Also

gome non.preventable waste is mixed in the preduction of

lower grades.

4

Waste percentages:

Phe percentage of various classes of waste vary with

d1fferent mills, eccording bo the quality of cotton uaed end
the type machinery employed. A gemneral idea of the pro-
portions of waste nada;.however, in the produetion of carded
yerns from American cotton may be*gathéwﬁ@ﬁf?om the

£ollowing: (6)
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Blowroom droppings usually head the list, varying i
between 3% and 4% of the welght éf cotton processed. Next i
follow card flat atrips and cylinder strippings from 2 1/4%
to 3%, while taker-in droppings are generally about 1%.
The rest of the wastes are usually each well below 1% if in- i
visible loss, which 1s chiefly moisture, is excluded."_‘ |

Picker - : i

The cotton, after 1t 1s opened, is in a more fluffy

form thaﬁ 1t ever was before and alsc clesner, but 1t still
has a great part of foreign matter 1n it. It contalns lumps
that need to be opened more by some béating operation. Beed,
leaf, and dust sre so packed with the cotton that it needs
several beating operations to take them out. This is the
main purpose of the plcker.

The emount of unnecessary waste taken out in this oper-

ks

ation is due chiefly to the lncorrect settings and speed
for the grade and steple of cotton being run. The settings

on the machine may produce.just the desired laps (clean and
with the minimum ambunt of lumps) while running 1 1/8°"
staple cotton of certaln érade.' Then.it might not prqdﬁce
as clean laps when running 1% staple cotton with differént
grade. It may produce more fly than necessafy and more
dropplngs may result under the bars. All these are the re-

sults of the maechine not being set for that certain staple.;

and grade. We know that low grede needs more cleaning than

L L L Lo § S LLLL, T Y

the high grade eottgn, Shorter staple and more'packed cotton
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needs more beating then lenger otaple with less lumps.

In changing from high grade cotton to & lower grade
cotton, not considering the staple length, the following
.Phangea are necessary:

le Increase the apeed of the beater. This results
in giving more beats per inch and slso eausses the fan speed
to inerease proporfionally unless the fan pulley is changed.
In some cases it is necapgsary to increase the speed of the |
beater while holding the spesd of the fan, But thia is un=
usual. If the cotton needs more beating bescause of being
low grade it will need more air ourrent o méve the strongly
bound foreign matter.
2~ Getting of the grid-bars from each other and from.

~ the beaﬁef is also neceasary. Thé.distanee betwseﬁ the bars
should incresse as th@ amount.Of forelgn matter incressas.
The setting of bars from the beater has &lso great influence
6n the smount of waste droppings. For lower grade of cotiton
the bars nearer 40 the feed rolls must be set & greater dis-
tancs from each other. The distance between the beater and
the bars gets closer &8 they approach the feed rolls. Thers~
fore, 1f any ohenge 1s msde in these settings 1t must be
proportional to the grade or smount of foreign matter present.

When changing from long stapls cotton to short staple
the following changés must be made. | '
| 1= Bet the feed rolla closer to the beater so that

the fibers will not fali in bunches to be acted upon by the

L
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beater. This distance must always be siightly greater
than the staple length being run. |
2~ Set the grid-bars closer to each other. This is
very importent becsuse if not the fibers will fall through
the bars. This will also cause & great smount of fly.
If, for any reason, too much good f£iber is deposited
- under the beater box, North Carolina Notes (3) give the

following reason. " The waste droppings under the bheater

box may be atiributed to the beater revelvirng too guieckly,
the grida_set teo_far'apart, or the speed of the fan VBéing

80 slow 88 to caunse a weak current of air and thus fail to

carry the fibvers away before they are permitted to fall bew |
tween the bars. On the other hand 1if the 1ap-from the
machine contain too mmch seed, leaf, etc. The causes may be
directly the reverse of the above, viz.:~ the beater may be
revoiving too siowly, failing to throughly open the c¢otton;
the bars mey bs too close together, preventing the impuri.

ties from passing between them; or the fan may be running

t00 high speed and coreating an alr current sufficient to
ocarry the heavier impurities with the coften in place of
allowing it to fall out while pessing over the bars. Having
obgained the desired amount of alr current 1t is next ad-
visable to regulete the proper distribution of the seme in

order to lay the cotton evenly oM the eages; thereby pre-
venting one portion of the sheet beilng thicker than the other.®
The correct angle ;f the grid-bars 1 also of great




1mportan§s in the directing the fibers over the omges. If
the angle 18 too great or too small it will cause uneven
laps. Most of the late patents have an adjustment so that
it ie posaiﬁl& to change thé angle of each bar wanted., In
the 0ld patents they were all fixed on a rod and it was im-
possidble to ohange the direction of one or twoe bars wihtout
infiueneing the othera.'

The evennes of a lap depeads a great deal on the even-
er motion. Thetefore, the evener motion must be watched
sarefully and not allowéd to be out of operation while the
machine is runingy

- Uneven distribution of the alir current will result in
the ﬁroduction of uneven laps. This may cause part of the
gheet to he thicker on one side and thiner on the other,
or one yard of 1t not to be the same weight as the next
yard. O0f course, a free paasagé of the air 1s necessary to
provent this. The passage way through which the air current
passeé gshould be kept clean, #e that there will bs nothing
to obstruct the free movement of the sir and cotton. This
will result in the air not beipg disiributed evenly on the
cages and pushing the cotton more on one side than the other
and making an uneven shast.

In connection with uneven laps there are other ocauses
which produce defects as mentioned below; ¥. C. 3tate notes (3)

" 1- 8oft laps: The chief ocanse of this may be lo~

cated 1n”tha friotion whieh holds the racks upon tho'lap

e




rollldr In some cases the leather may be soft with oil, or
be worn to such an extent that it does not offer enough
reslstance to the pulley, which permits the racks to be
raised too easlly. This may be remedied In aome cases ﬁy
moving the welght of the frilction lever, so as to give more
pressure against the pulley. -
2- Laps hard on one side and soft on the other:;
The first thing to do in thils case is te see that the racks
which bear upon the lap roll are ;n line with esach other, so
that they will exert the ssme pressure upon the roll. Next,
see that the screens are perfectly clean, so that the cot-
ton 1s not drawn to one side more than to the other.
3- Dirty laps:
(a) The beater may be revolving too slowly.
(p) The grid bars may be too close or the alr
current may be too strong. If too much good cotton is
found under.the beater box, the opposite of the foregoihg
may be the cause.”
| | Card
When we think of the card we think of 1t as a machine
to change the cotton from the lap form into the sliver form.
The purpose of the card is not only to change the form of
cotton, but also to perform other duties which are far more
important then merely this. Let us enalyze these duties.
l1- One of the main duties of the card 1s to dlsen-
tengle and separate the flbers so that they may be more
¢asily paralleled at thé drﬁfing operatigﬁ, Ply=-frames, and




spinning frames. This is accomplisghed by the construction
of the wire, thé relative direction in which the teeth are
pointing and the felativa surfaoé speed of the teeth on vari- |
ous parts. Bome of the fibers that are not opened stick to
the flats and after a while ere moved awey as waste.
| .2- The next important duty of the ocard is to clean
the 6otton by removing thelahort fibers and foreign matter
that have not previoualy.beén removed. This removal will
be takenm up in detail on +the following pages. |
' To compare the waste taken out by the card with that
removed in the previous process, s portion of an srticle in
the Textile Institute (4) 18 gnoted.
" The amdunt of ﬁaste pro&ucod falls from the 6penar
] %o the seoond soutcher and then increases again at the oard.
if-Tha fiy waste at the epéener and tha waste carried away with
sead and dust partiocles at the soutcher consists of compa- |
ratively zood material. The fivers actually attached to the
seed particles are very short., In the card waste the most
freguent length zone 6 m. m. When the carding process 1ias
repeatéd practically the same amount of waste is produced
in both second and third procesgses as in the first process.
The mean length of the waste rises with repeated carding. ﬂ.
The effeet of the speed of the Liocker has a great |
importance on the production of desirsd sliver with & mini.
mum amount of waste. This is tﬁa first aetion of the card

mechaniem on the cotton, the sheet of the fivbers is

(12)




in a tightly bound form, and the cylinder itself oennot
operete unless these fibers are fluffed-up before they come
in contact with the wires of the oylinder. The effeot of the
speed of ths licker is importent in opening the sheet. If
too great & speed of the lioker is introduced it will lodaen
the fibers, but 1% will cause many of thew to be broken.
These broken fibers will either fall through the licker or
they might cause an inorease of fly. If these broken fibers
roemain in the stock, they detract from the making of a smooth,
gtrong yarn, |

!ha.satting of the mote knives to the licker with the
right angle is also & good step to be watched for the best
production, When a.new getting of this part of the card is
made it must be done with care so as not to let the knite
touckh the pointe of the licker. It will be sdvisable if a
1i%tle spece is left between the knife and the Lricker, other~
wige the knife would knock off pert of the cotton. This could
be Jjudged by the droppings under the licker. If %00 mueh
droppings gere found on the floor it might be the result of
too cloce a setting of the feed plate to the licker. Por
short staple or light lap the plate should be set closer
to thé licker,

The cylinder speed is one of thé medrn things upon which
the good results depond. It must be known that excéss gpeed

for any part of the mechine will result in a sserifice of
quality for quentity. At this part of my diseussion I refer

to a research in Textile Instftute (5).

(13)




¥ The lower and upper limits to cyliﬁder Spped for the

Egyptien cotton are approximately 135 and 210 r.p.m. and
for the American 135 and 225 r.p.m. The lower limit is in-
dicated by the cloudiness of flat stfips and card web, the
upper limlt by neppliness and the cloudiness of the web in
the case of the Egyptian cotton, and by e¢loudiness of ﬁhe
web only in the case of the American. Ralsing the éylinder

speed 1lncreases the smount of the licker-in waste, flat

strip, doffer strip In a less degree so that on balance the

totsl waste lInecreases slightly. The strongest Egyptian
| yarns are produced at speeds of approximately 165 to 195

r.p.m. and the most regular but least halry yarns at speeds.

of spproxilmately 150 to 195 r.p.m. At high (210 and 225
'r.p;m.) and low (135 r.p.m.} speeds the yarns are equally
irregular and halry but the high speed yarns ére neppy and
stronger. The yarns are equally clean at all speeds. The
strengths of the American yarns increase from the lowest
to the highest speed. ‘The most irregular yaran 1s produced
at the lowest cylinder speed; at all other speeds the yarn'
irregularity is unchanged. Changes in the cylindef speed
do not effect the cleanliness and hairnésa of the yarns.
Analysis of these reauigs: (a) Total Waste: for approxi-
metely 30 minutes thS;lQ§§ipping, the total waste percent-
age increases. For a normal working period of 150 minutes
an increase iﬁ the cylin@ar speed from 135 to 180 r.p.m.
causes an Iinerease in tﬁéltgtaldwaste percentage of 9.15

(14)




for the Egyptian cotton and 0.12 for the fmerican. Further
increases in spéed'to 225 r.p.m. inereases the total waste'.
percentage by 0.36 for the Egyptian and by 0.66 for the L
- Bmericen cotton.”

Setting and the speed of the flats also has a great
effect on the regﬁlarity of the sllver produced with fluctu-
ating percent of waste. If the cotton 1s of low grade it
needs much more cleaning than high grade. This cleaning
- must be completed at the card as this 1s the last cleaning
machine used 1in pro&ucing a8 regular csrded yarn. Setting
the flats closer and increasing the speed will give = clean-.
er sliver. This will naturally increasse the flat strips.
&.goodlpracticg,to see whether or not the setting, or.the
speed; or both, 1is correct by exﬁmining the flat to see if
too many good flbers are being lost. 1If so thé flats must
be moved further away from the c¢ylinder or they must be
slowed down or both the speed and the setting must be changed.

In order to produce the best sliver on the card, care
should be taken in obtalning the correct number and type of
elothing for the cylinder, doffer, and flats. The setting
of the flats together with the speed may be right but the
card may not glve clean slivers. In this respect the cloth-
iné needs strlipping and griﬁding or one of the two may be
the céuses

The setting of the cylinder and llecker screens, al-
though they havé s&me effect on.the production of waste,

( 12y "




are not important. Setting these screens closer 1lncreases
' the amount of waste produced. Similar to the previous
settlngs these szereens must be set closer 1f the cotton
needs more cleanlng.

The setting of the front plate has a greater effect on
the amount of the flat-strips produced than the setting
of any other part of the card. It 18 really an unsaolved
problem to see why if the plate 1s set further away from
the cylinder, there is an increase of waste (flate-strips).
But we all know 1t does. There 1s a suggestion on this
problem which I refer to (6} by Thomas Thornley.
" It is probable that factors which enter iInto this problem

1- Centrifugal force

2« B/ir currents

3~ The adjustment and condition of such parts as
the flats and back plate.

4- The bite between the front plate and the cylinder
or the nip. _

One argument 1s: If the top edge of the front plate
is put closer to the cyllnder it breaks up the ailr curreht
better, that 13 lying clese to the eyiinder snd taken
along with 1t. By thus breaking up the alr current the
flbers of the cotton have a beftar teﬁdency to stand out
from the cylinder.amd_can be taken from the doffer better
by the cylinder. The net result_is that the cylinder is
?(16& N




kept cleaner, the cotton penetrates and sticks to the
¢ylinder wire better, so that less is taken off the cylinder
by the flats, thus reducing the flat strips.

£ seoorid posslible explanatlon has been offered as
follows: There 1ls always a tendency for a quickly revolving
body to throw off anything that may be upon 1ts surface owing
to the effects of centrifugal forece. This being so there
must be a tendenecy for the eylinder to throw off the fibers
that it carries from taker-in to doffer, a tendency which
is more or less resisted by the back and the front plates
and also by the flats themselves. If the front plate 1s set
farther away at 1ts top edge it permlts this tendenecy to be
developed more strongly at the final point of contact sui-
faces, and hence the flats succeed in bringing away more
fibers as waste. Ageainst this explanation i1s that the flats
are charged with the fibers from the very commencement, and
thérefore do not thus take away the extra fibers as suggest-
ed. Moreover a very closely set front plate cen in some
cases be made to almost prevent flat strips sltogether, sl-
though by taking flats out over the c¢ylinder it can be proved
that they are charged with fiber at that point."

The main things that result in the better control of
waste have been mentioned on.the previocus pages. In addifion,

there are other means of partially accomplishing this control .

R

but they are not as lmportant as those first mentioned. of,
course, if an uneven lapgfh Teeding behind the card, no
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matter how sccurate each aetting and speed 1s arranged on
the card, it williresult wlth uneven slivef. This uneven-
ness will go all way te the yarn causing it to be uneven.in
counts. Other causes which effect the sliver are: atmos-
pherle condltions—wet cﬁ dry; improper setting of doffer
comb to doffer—if too far away or too high the fibers will
8lip; improper claanihg.and olling; improper meshing of

geara—-binding_resulta from this.

¥ore infarmafion could have been inciuded in this
thesgia if the stndy had covered all the processes that
produce waste in a eotton mill. It ia hoped that this spe~
cific lnvestigation of waste in the picking and carding

processss may prove helpful to the cotton manufaaturer.




Procedure

In doing the experimental work, one~half of a bale of
one inch Amerlcan upland ocottorn of middling grade wae open=-
ed by running 1t through the vertical opener. Since this
study covers the waste control, emly in pioking snd carding,
no tests were made in the opening process.

This opened cotton was aifided into four lots. RBach of

. theae four lots was processed thfough the picker ander varying

conditions of settins and speeds. At each process the hopper

weg filled with exsetly 50 pounds of the above mentioned opened
cotton, The pin to be used for the lap produced from this
sotton was weighed. The picker was started, and when the cotton
started coming in front the lap was broken off until it was
running evenly. This cotton wes kept to weigh with the lap;

The lap was removed before all the cotton ran out {to have

.even lap) and the resi of the cotton was run $hrdugh thé ‘mschine
ﬁntil it fell in front._ﬁhen the lap was welghed together with
the eotton that wes broken both before and after forming the
iap snd with the pin. Prem this weight the weight of the pin
wag subtracted and this gave the exact weight of the cotton.
Phis welfht was subtraocted from 50 pounds and the result was
the waste takem off in pounds. This figure wes changed imnto
the percentage form.

The picker used im these experiments was & Kitson single @

process pioker, 1918 mtidel, with a bladed beater in the break-

er section and.a eard ater sn the finisher section.

(19)
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The formstion ef these different laps are as follows:
(8) 4 lot of 5O pounds of cottor was run through the
machine with the regular setiings and speeds. They are: |
Breaker 3ection
R. P. M, of the POBLOY cservessvrssaess 85O
Re Po M. of the £28N0 seeecescoacacsese 840
Setting of the grid bare from bester ... 5/8" top, 13/16" bottom.
Setting of the feed rolls from the beater cceceecss 1/5¥
Finisher Section |
Re P. M. 0f the beator seesesessccsccess 750
Re Do M. 0F the £8D .ecesenenssncnserens 1170
Setting of the grid bars from beeter ees 3/16" top, 1/4" bottom.
Setting of the feed Foll from Deater ..ceceecvsessas 1/8"
Result: 1.2 percent of waste taken off."LAP NUMBER ONE"
(b) A 2ot of 50 pounds of ootton waes run through the

machine with the reguler and settings except the fseed roll
was sel closer to the beatsr (only the breaker section). The
settings and apeeds_ére:

| Breeker Section
Re P, M, 0f the beater c.cescsseess 850
Re Po Mo 0 the fan seceesvvecresssees 840
Setting of the grid bars from bnater... 5/8" top, 13/16“ bottom.
Setting of the feed roll from Deater secsscesceess 1/8"

Finisher Section

Re P M, 0f the beater cveeeevseess 750

e Po M. 0f the £aI seeecsssgercsss 1070 ~

Setting of grid bare from beater ,...3/16"..4op, 1/4" bottom.
(20) IR




| Setting of the feed roll £20m DOBLET +uevevaraniness 1/8"

;i Result: 2.5 percent waste taken off. " LAP NUMBER TWO "
‘ (o) A lot of B0 pounds of sotton was run through the
ploker with the regular speeds and settings except the grid bars
on the bréakei gectlon were set closer to the beater. The settings
and speeds are:

- Breaker Seetion
Re Po M. 0F the DOBLET eeeeeceeesssns 850
R. Po. M, of the £8N seversosvscersese 540
. Setting of grid bars from the beater ... 3/8" top, 13/16" bottom.
%_ Setting of the feed r0ll £rom DAAEET seseseciorsas 1/4"

Finisher Section '

Re P. M. of tho beater tceecrecrsvaees 750
Re Po M. 0F the £ scecevosssssssess 1170
Setting of grid bars frqm beater ...... 3/16" top, 1/4" bottom.
Setting of feed roll from the beaber ..ceesveeeeses 1/8"

Result: 1.3 percent.of waste taken off. " LAP NUMBER THREE "
| (d) & lot of 50 pbunds of cotton wae run through the
machine with the.regular gspeeds and settings execept the r. p. m.'s
éf both beaters snd fans are increased . Eha gsettings and speeds
ars; | |

Breaker Section
R. P. M. of the beater .....ec0ce0s0 1113
Re Po M. 0f the AR svevevessssssses 1113
Setting of the grid bars from beater ... 5/8" top, 13/16" bottom.
Setting of the feed roil from Poater sceeieevesosses 1/47
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~~ PFinisher Section
Re Po M. 0f £ho DOBEST eveeonrnnrens 1094
Re Po M. Of the £8I esvescnencsesoss 1094
Setting of the grid bars from beater ... 3/16" top, 1/4" bottom.
Setting of the feed rolls froﬁ 5eater csesssrassess 1/8"
Result: 1.5 perecent waste is taken off. W LAP KRUMBER FOUR "

'Teata.on the card.

After weighing the lap darefully, b yards was out from
each lap and run through each setting and speed. On this
oporation eight different settings were made together with
the regular mill setiing of the machine. Befors running ths
lap &98 the pin were weighad..Thé b yards of lap was wound on

the pin and weighed together with the lap. The weight of the -

pin was subtraoctsed from the total weight ¢f the lap. This |
gave the weight of the cotton. After running it was weighed
in the can and the welght of the can wae subtracted. This
gave the weight of the cotton after being run. This weight

was subtracted from the weight before goling through. This
difference wag divided by the weight before going thrdugh;'
This gave the percent of waate taken off.
(a) By the operation explained above was run § yards
of 1a§ in ths regnlaf mill settings, which are:
1~ Speed of £lats eecessesss 3 1/4 inches per minute

2- Setting of the front plate from the cylinder .. 54/l000“§
B~ Setting of the flats from the oylinder ... 12/1000"
4. Setting of the m;£e knives from the licker ... 1/4“
(22)




b5~ Setting of the oylinder soreens Lo the eylinder.. 50/1000"
6~ Setting of the lioker screens to the licker ... 1/8"
7 o SPGQ& 0Ff the 1icKOeT eccvceescscaveonvos 450 R. P. M.

Result:
Ho. 1 lap 5.2 percent waste. Lot No, 1
Ho. 2 1ap B.834 " = " , Lot Ho. 2
¥o. 3 lap B.61 " " . Lot No. 3
No. 4 lap 4.47 ¢ " . Lot No. 4

(b) The speed of the flats was increased from 3 1/4 inches
E per ninute to 4 1/4 inches per minute, leaving all other speeds

i and settings as in (a). |

5 Resulta:

No, 1 lsp 5.71 percent waste. Lot No. 5

Ko, 2 lap 5.42 " " « Lot Fo, B
No. 3 lap 5.85 " " . Lot No. 7

No. 4 1lap 5.38 " ? o Lot Ho. 8

(¢) The upper e@ge of the front plate wes moved further
i away from the oylinder. From 34/1000" to 44/1000", leaving all
E other speeds and mettings as in (a).
t Result: |
Ko, 1 lap 7.2 pexrcent waste. Lot No. 9

No. 2 lap 6.96 " " . Lot Ho. 10
Ho. 5 lap 7.4% " . " . Il@t E’Qo 11
No. 4 lap 6.73 " ", Lot No. 12

(4) The mote knives were set oloser to the lioker with
inoreased angle. The setting was 16/1000", Leaving all other

speeds and setiings as in (a).
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giesult:

No. 3 lap H.be

No. 4 1lsp 5.36

éaa in {a).

"

¥o. 1 lap 5.88 percent waate . iet Fo. 13

« Lot ¥o. 14

« L0t No. 15

» Lot No, 16

{e) The e¢ylinder screens were aet cloger to the cylinder.

ETha setting was 35/1000", ieaving all other apeeds and setiings

 Reault:
‘ ¥o. 1 lap 5.81 percent waste . Lot No. 17
Ko. 2 1lap 6.17 " ® , Lot No. 18
No. 5 lap 5.76 " ", Lot No. 19
No. 4 lap 5.04 " " | Lot Ho. 20
ff) The licker soreend were et oloser to the licker. The

sotting was 35/1000", leaving all other speeds anmd settings

¢ as in (a).

| Resulti
Nos 1 lap 5.36 percent waste . Lot No. 21
Ho..a lap 5.47 " * . Iot ¥No. 22
Fo. 3 lap 5.68 " ", Lot No. 23
¥o. 4 lap 6.41 " ", Lot No. 24

(g) The speed of the licker was increased to 525 R. P. H.

leaving all other speeds and settings as in (a).

(24)

Regult:
Bo. 1 lap b.97 peggent wacte . Lot No. 25
No. 2 lap 5.38 T”ﬁ,;_' ", Lot.No. 26
No. 3 lep 5,71 " " . Lot No. 27
No. 4 lap 5.09 " " . Lot No. 28




(k) The flats were set c¢losser to the cylinder. The setting

fas 10/1000" and leaving all other sefitings and speeds se in (a).

Result:

Ho. 1 lap 6.59 ﬁeroent waste . Lot No. 29

Bo. 21ap 65,95 " " ., Lot No. 30
No. 3 lep 6,02 " ", Lot No. 31
No. 4 lap 6.4l " ", Lot No. 38




Tahle showing the percent of waste taken at sach
bperation in the formation of sach sliver

Picking Operation
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The slivers were run through ené;proceas of drawing

 (s1x doublings) with all the settings of the rolls and the

 woights, ete., corresponding bo the stenderd mill conditiens.
_EEhen in the same wayiie stock was passed through the slubber,
?making two doffs. This slubber roving was doubléd in the creel
gaf_tha.first intermediste and made into six doffs of inter-
?mediate roving for each lot.

_i The yarn was spun from these first intermediate bobhins
%by plecing them in the ereel ef_Saca-Lowell long draft spin.
';ning frame and sarranging the draft gearing to produce 25°

| yarn and the twist gearing te-give regular warp twist for 25°.
érha roving was spun single. In this operation six full bobbins
iwaro made of spun yarn of each lot (making one full bobbin

¥ of spun yarn from each first intermediate bobbin).
In testing laboratory five skeins were wound from six

z bobhbdins of each lot, giving 30 skeins of each 1o%t. These

£ skeins were conditioned four hours et 70 F. and 65 psrcent

é relative humidity. Then the ekeins were broken on a standard
; pendulum type of break testing machine, Bach broken skein was

? weighed to get the counte. After caloulating the counts of

sach skein, six skeins were taken from each lot snd bone drled

and the percent regain was found for each lot. Then all the

counts snd bresks were corrected to a standard 7 percent

8
regain, Then all the breaks were corrected to B6 counts. The

eorrected break of each lot 1s shown in the following tables

with the aversge strengths snd deviations. For comparison of all

thess lote please refer to theEd tebles on pages 28 to 36.

(27)




The Breaking Strength in Pounds

of the Bkeins

for Lote 1, 2, 3, and 4

__Correeted to 2_5B counts .

s Dot : Lot s Lot s Let 'y
Skeins : No, 1 : No. 2 : No. 3 :+ Ho. 4 3
: Break 1bs: Break lba: Bresk lbs: Break lbs:

3 3 - 3 3 s

1 H 7T7.60 ¢ 78,76 : 76,56pH s 83,72 :
2 : 76.60 : 78.68 : 80.65 1 78048 :
3 t T7.92 1 T7.00 : 79,92 + 765.02 :
4 H 72.61 3 TH.2828 : 76,65 s 74,50 H
] : 76.78 : 77.91 : 73.80 t 69,78 :
6 : TB.284 :  T6.70 : T0.26 : 76.13 $
7 : 80.72 : 76,74 : 72.50  : 75.65 $
8 :  T6.97 ¢ 78.68 : 69.45 : 68,78 3
9 s 76.48 75.48 : 75.60 s T8.46 :
10 3 T6.48 :  T6.80 -z 7B.00 : T2.22
11 b4 73.15b : - 059‘? : 16.80 : 74,00 :
12 : 72.68 80:7B : WT2.88 s 80,78 H
13 H 78.44 T7.77 : 80.8p : 73.45
14 : 78.51 : 18,76 : 75.40 s+ 71.00 ?
16 s - 76.61 : TT628 : 74,38 : 74,44 s
16 H 76.25 3 78.80 3 77.50 s 76,00 s
17 s 76.48 ¢ 7T9.22 : 76.50 s+ Bl.75 3
18 s 78.48 76.22 : 70,00 s+ 80.28 s
19 H Te.38 ¢ T6s86 3 64,65 s 77.60 :
20 : 73.30 ¢ 76.20 : 80,30 ¢ 77.32
21 t  Tl.80 ¢ T8:30 3 7HJTO0 3 78.ED :
22 s 79.62 3 73.0b 7950 : 71,33 :
23 s 71.16 T%.14 : T7.00 s TR.42 :
25 s 79,280 s M8.80 : 73.40 s T1.10 :
26 : 76.60 : 79,18 : B0.26 + 70.80 2
27 : 77.96 T0.62 ¢ 78,50 : 78.00 :
28 : T6.04 80.00 : 68.86 1 73,72 3
29 H 74.14 "8.00 : 76465 s 73.00 H
30 t 7,48 : 70.87 3 73,00 s TB.E3 s
) : : ) . :
Aversge : 76,81 : 76.48 : TB.Y6 : 7B.47T
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The Breaaking Strength in Pounds
of the Skeins

for Lots 6, 6, 7, and 8

Corrected to 253 counts

T Lot : Lot 31 Lot : Lot 3
Skeins : No. 5 : No. 6§ : Ne. 7 : XNo.B s
: Break in ; Bregk ir : Break in : Break in :

: iba. : lbsa. : lbs. s lbe. s

s ' 13 : ' : :

1 P 73.40 t T4.8% 3 g0  ° 76.15 :
2 : 75.68 H 74464 H 7T6.26 : 78.82 :
S + T4.10 s 83,86 s+ 71.%78 s 72.22 s
4 : 66,91 ¢ 67.B8 ., 74,30 ; 80.68 3
b : 78.37 s T72.08 e 73.566 : 72.65 :
7 : 79.76 ¢ 83.36 . w426 1 73.BO :
8 t W6.40 ¢ 764D : 77,10 : 70.40 :
9 t 70.20 2 TBIT . 79,80 : 74.5B :
10 t 79.96 ¢ 69,983 . 71,65 : 75.28 :
11 3 72.50 : 74.18  ; wl.3"  : 76.26 :
12 : 70,92 : 67.01 . wg,15 3 71.35 L7
15 s 74.04 : TRB.BE2 .. 79,10 3 75.50 :
16 : 70,76 ¢ 768D ., w2.16 : 79.33 :
17 : 7L.92 ¢ 75,06 ., wpgog2 s+ U5.70 :
18 s 80.11 : 76,08 . gz gn 1 78.70 :
19 : ML o 7470 . wo.00 0 7B.52 3
20 : 76,16 ¢ 76.08 . wo00 ¢ 74.50 :
21 s 74.86 3 75,18 . w1.80 : 7T1.11 :
22 : 65.78 1 T1.BE . wg.m2  : 76,75 :
28z 71.20 3 T6.61 . 69,46 : 76,75 :
286 i 7BJYR i 76,48 . g5 65 : M1.B4
26 : 78.82 & 78.38 . 4562 ¢ 68.00
27 + 70,75 ¢+ 78,04 . 4o 0 : M4.00 :
28 s+ 71.46 & 69.80 ., mm cn . 75,42 s
29 : 76,18 : T7.66 . w3z o0 i 69.80 :
20 s 73,98 ¢ T0.75 ., g9,80 1 74.09 :
Average : 74.34 ¢ T4.6%9 , 93 43 74,54 :
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The Breaking Strength in Pounds
of the Skeins
for Iots 9, 10, 11, and 12

: s Le : 10% :
Skeins : No. 9 :+ Ne. 10 : Ho. 11 :+ No. &2 s
' t+ Break in: Breek in : Bresk in : Bresk in :

s _ _lbs. 1ba, : 1lb= : 1lba, :

2 3 V6.48 : T7.66 i wg.p2 : 74.18
o : 83.26 3 7%.65 H 74.25 77.52 H
4 t+ W9.25 : 79.12 H 80.20 78.18 :
5 1 71.38 ¢ 80,00 : Tr.R2 s 76 .54 :
6 3 T9.85 : %6.28 76,08 : 78.18
7 s 67.66 : 75.40 s BO.BO 73,86 :
8 : 69,42 : WB.T8 :  wp.g6 : 18.18
9 1 T4.85 3 M43 1 9,37 oy . T6.80
10 : T4.B0 1 76.388 H 81.70 79.12 s
11 @ 71.10 : 79.40 :  zE.80 : 76.75
12 : T73.50 : Bl.3b : 73.28 72.68 :
13 + Wl.78 3 74,78 : 82.16 77.16 :
14 : 71.10 : 7b.46 76.52 74 .52 3
15 1 79.90 : 76.00 : 9.0 : 7B.BE2
16 « T1.,12 . 83.26 : 82.28 78.14 :
17 s 77.18 : T7.52 76.62 80.00 s
18 :+ 74.51 : 85.65 H 81.38 76,40
19 : T4.14 : T6.48 : 70,60 78 .36 :
20 : 73.80 : 80420 3 7yg,18 : 75.30
21 ¢ 77.00 ; B8l.d6  : wy .00 :  T4.00
22 1 91,49 : BB :  gp.wB . V6.B2
23 1 74.B2 ¢ T0.882 : go.48 : 77.0¢
84 : 7M9.60 : 74,96 :  gn.@g2 . 79.028
26 3 M.00 : 82.85 :  gg.wg . 81l.26
26 : "7B.48 : T4 : g5 .34 . BZ,78
27 1 U7.90 : 70,00 gm0 ¢ 72.7
28 s 72,10 : 77.68 g 80.40 : 75.53 . :
290 : 70,00 : 79.38 ¢ ng.g2 . MB.76
30 : 76.82 3 T7.8%8 i qg.g0 ;7933
: : : : | $
Average : 75.04 77,87 ¢ wg,E7 ¢ 76.93
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The Breaking Strength in Pounds
of the Skeins
for Lots 13, 14, 15, and 16
Corrected to 25S counta _

: Lot : Let14 3 NLetls : NL@tls :
3ksins 3 No. 12 :+ Ho. + No. t Noe :
Siked + Bregk in ; Break in : Break in : Break in :

s lbs. s 1bs. s Ibs. H 1bs. :

1 2 78,50 : 70.183 : 77,65 : 74.50
2 s BO.R0 : 75.0B t 78.00 T 74,82 :
3 ¢+ B854 : 71,18 : 80.80 : 74.236
4 I 78.40 : 78,78 H 71.95 - 71.62 H
b ¢ B80.80 : 75,05 : %B.1Z i 70.78
6 : 84,18 : wg,66 : YN.36 : 72.60 :
7 3 7644 91,70 : %e.52 : W18
8 ¢ 78.70 3 w552 : 72.68 i 70.65
9 : B4.12 : 76,83 : 81.35 : 67.20
10 ¢ 78.40  : 71,70 : 72,16 : 67.00 :
11 ¢ 7672 i w6,60 i 75.80 : - 69,10
12 : 78‘75 : 74038 H 74.53 H 74-80 H
13 ¢ T3.80 1 g7.68 i1 W2,90 : 67.48 .
14 : B2.82 1 97,48 i YB,60 i 79.48 i
16z TT.00- 3 67.88 i 70.856 i 70.30 1
16 : 79.00 1 w5.86 : 78,60 i 74,10
b : B0.42 1 wy 5B 1 77.36 t TB.6 0
18 s B8l.75 P 76435 1 n4.868 t 73.50 :
19 3 T7.26 i 72,26 i 74,50 : 7TR.85 .
BO.70t T8.TE 1 w946 i 76.65 3 70.25 s
Rl : 88.22 1 71,90 : %5.50 : 77.00
28 H 83.00 H ¥a8.05 H 80 .00 H T2..60 HE
83 ¢ TBO0  t 9B.00 i WB.EB ¢ MM.EE .
24 : TBJOR 1 m1.M0 i M6.35 : 70.49 3
- 2B : 86.78 : 71.37 H 78.32 : 71.50 M
86 : 79.40 1 9B.83 : 6,40 : 7B.25
B7 ¢+ 80.76 ¢ w000 : M.B8 i 74.62 .
28 £ 82'55 : 72.10 s 74,40 : 78 .20 2
29 : 79.40 I 71,95 : 80.35 1 76,456
80 i T9.8%2 I 750,20 i M6.08 : TBIE s
: : HS M 3
Avefage : 80,13 PO78.56 s T6.64 s TB.98 :
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The Breglking Strength in Pounds
of the Skeins
for Lots 17, 18, 19, and 20

| Gorrected to 25° counts |
3 Lot : LOG : Lot T 10C :
Skeins : No, 17 : No. 18 s+ No. 19 : Fo. 20 K
: Bragk in : Bresk in ; Bregk in : Bresak in :
: 1bg. s lba. 3 1ba : 1be. :
1 t T70.20 s 7%.11 + 7T6.81 s T0.38 H
2 : 79,98 s 83,40 : 80.00 s 70.70 :
3 : T7.62 s 80,37 : 178.4R : T2.22
4 : 68,10 : 18,62 : TF,6L : 74.66 ¢
5 3 74,81 ¢ 72,66 : 76,35 1 TL.76
6 1 T9.BB : T4.48 : TT.05 ¢ T1.80 ¢
M s MR i M0.34  : T9.TB 1 74462 ¢
8 & 81.50 : 74.36 : 81l.95 ¢ 77.58
9 : 68.10 s 68.47 + T8.22 t 70.70 :
10 : 68.00 ¢ 178.82 : 75.48 : 69.75 ¢
11 1 73,78 + 7be.B6 s TYiR0 :+ 74,00 H
12 : 71.98 : 79.30 : 75.08 : 72.88
14 s 73,92 : 80.48 : TI.RQ ¢ 78,78
15 : 80.86 : 75.33 : 7TR.65 ¢ 71,62
16 + 76.50 1. T6.37 s TE.R8 : 76.18 :
17 s 73.12 : W6 .E8 s 79.27 s TL.72 H
18 t  76.12 : 72,00 s W4,12 ¢ T2.28 ¢
19 t 75.48 :  74.10 s T7.75 + 72,17 :
20 i 73.49 1 76.28 . 74,32 ¢ '78.0b :
21 . 14.68 b1 -wu e 38 s 5,41 H 72.17 H
25 2 95,00 3 78.81 : 73,00 71.00 @
oF .+ M6.B0 ¢ T7.88 : 76,01 3 T4.22
24 ¢ MTBBE 1 70,34 77,01 : T4.86 3
Nm H 79,48 H " +48 : 78.78 . dﬁtmm H
56 + TT.BL + 79.86 i 79,02 i 7418 ¢
o7 ; 7M2.25 ¢ 72,20 : 70.58 78.82 ¢
28 : 74.81 : 73,18 . 7B.28 i T79.10 s
29 .+ 7B.72 : 72,85 i 79.58 wi TFB.OR
By .+ 68,78 i 67.08 @ 72,76 1 7196

Average : 74,52 i 76,55t 76.20 : TB.B4 s :
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The Breaking Strength in Pounds
of the Bkeins
for Lots 21, 22, 23, and 24
| Qorrected to 25° counts _
' T Lot + L0t + Lot T 1Ot s
S8keins : Neo. 21 ¢ o, 82 ; NWo. 23 :+ No. 84 :
t+ Break in : Bresk ir ; Bresak in : Break in :
: —M" * lha, M 1.bﬂla 1 11'18_. H
1 s 80,70 s 71.52 ¢+ 76.8B s T4.45 :
£ : 75 015 : 75. 13 : 71. 52 H 79. 22 H
4 s 78.456 : 68,68 s 73.30 s 75,00 :
B 3 72,62 : 76,00 : 74,00 : 82,32 :
6 3 T7.92 : 8l.28. : 75,97 1 76.57 3
7 s 78.00 : 81,12 s 78.96 ¢+ 715.00 =
8 : 73,25 3 TB.6B 3 T9.7T0 i 74,10 3
9 s 85.30 + 80.bb6 : 73.08 s 75.50 :
10 : 78,80 : 68.66 : 76.26 : 73.33 :
11 :  78.956 1 78,63 : 79.48 : T79.25 :
12 s TO.6% :  T8.65 1 73.280 ¢ 69.40 :
13 s T79.02 s 73.50 1 77.55 s 79.04 :
14 : 74.95 : 88.42 : 76,10 . 79.88 :
15 : 74.75 : T6.26 ¢ T6.22 : T9.85 :
16 : 73.85 :+ T6.62 3 76.B0 ¢ 74,565 :
17 3 74,27 : BO.OY s T5.20 : B80.48 H
18 s 74,04 :+ 80.28 3 8l.2b : B80.57 :
20 : 72,08 s 7721 ¢ T2.E6 ;s 8l.68 :
2lm : 77.22 s %1.45 s 76.52 s 76477 :
22 s 74,28 s 75.35 s MR.04 s 74.87 :
23 b4 85.50 : 80.25 : 72000 HE 71.38 : ‘:
24 : 7TL.88 : TB.AB ¢ 84,00 ¢ 71.23 : i
25 : 174,68 : M6.36 : 75.80 1 67.40 :
26 : 79.38 v 78,23 s T3.R2 1 73.12 s
27 4 75082 I ki 072 ’ : 82.00 : 6%7.16 :
28 - : 72,00 : 74.62 3 78,36 : 71.00 :
20 : 7B.90 : 79.68 ¢ 78.6B : 7B.26 3
30 s 78,60 b4 70 .48 s 6733 H 78.22 :
- —— 5
Aversge i 76.33 3 76.33 1 T6.23 1 VBTG
|
|
|
|
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The Breaking Strength in Poﬁnda
of the Skeins

for Lota 25, 26, 27, and 28

_Correated to 25° oount -
Tt Lot : Lot - : Le® = : Lot .
Skeing : No. 86 : No. 286 : No. 27 s+ No. B8
: Break in ; Break in ; Break in : Bresk in :
: ) lbg.,. 3 lbs, H . 1bs. H 1bs. :
2 1 9%3.27 : 7B8.68 ¢ 81,48 : 82.64
4 3 76,84 : B0.13 : "T.41 ¢ 76,30
b s 70.5%7 s 78,656 1 79,52 s 81.80 :
6 s 69,78 1 76.37 : 78.38 s 76.68
7. : B80.b56 s 72.98 1 76,77 : T7.68
8 : 70.80 . T6.97 :+ 81,92 : 71.66
g + N3.%M5 s 70.86 s T7.95 : 78.38
10 ¢ 78.60 ¢ T74.75 s T6.47 71.86
11 2 69.97 ;- T9.2b : 79.78 : T2.25
12 ¢ 74,00 3 Yl.65 ; W1.00 : 71.562
13 : 73.08 s 75,98 :  T3B.4R s 7B.85
14 + 69,12 3 UB.98 3 WH.,1B 1+ TB.E9
156 1 74.85 t 74,32 : T1.28 : B7.00
16 : 74.98 : T1.65 i 76.77 o+ 7.1l :
17 + WH5.85 ¢ 79.65 : 75.00 756.04
18 : 78.75 H 73.10 H ?4020 : 79 +03 :
19 s T7.00 t 72,60 : 74,10 H 80.00
£20 : 76 079 H 77000 : 68.8%7 : 75.18
. 21 . 4. 05 : 78.10 H 740 95 . 78 .26 H
22 1 0.4 3 MB.32 i V6.5 1 T9.BB
24 + 74,10 : 7i.72 ¢ 7.5 ¢ TR.BO
86+ M0JMO  : T4.48 ¢ 7470 72.67 ¢
26 +  78.B2 + WB.41 ¢ 78.52 $ 76,12
27 : "78.00 ¢ 73.18 : 74.20 : 78,02 "
28 + 72.55 s+ 77,68 s M6.40 75.42
29 s 68.62 : 74,01 + 72.58 : 78.82
30 : 75.80 ¢ 78.99 1 7715 @ 78.36
Average : ni .43 H 765.38 :+ 75.60 ’ 76.18
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The Breaking Strength in Pounds
of the 8keins
for Lots 29, 30, 31, and 32
_ _Corrected to Sss‘gounta L
s Lot :+ Lot T Lot ¢ Lot :
Skeins : No. 29 : Wo. 30 : No. 31 : No, 32 :
¢ Break in ; Break in : Break in : Break in ;
1 :+ T7.00 1 76,23 : 76,20 8l.86
2 s B4.00 : T8.B2 1 77.48 $ B8l.46 ;
3 + 71.12 : M7.60 i T9.45 86.28
4 ;. 18.32 t . TZ2,B8 t T4.47 s 75.75 H
8 + 78.78 : 6B.28 : TR.B3 : 82.28
6. : TO.20 : 69,16 : TE.71 : 5.7
7 1 76.48 i 79,38 : TM6.,10 : 7378
8 : 78,06 : 79.88 : 73.08 79.50 @
9 t 69.46 : 66.11 ¢ 71.956 75.828
10 1 82.00 t 79.80 : 72.83 72,93
11 s 80.78 : T4.50 ;1 74.08 : 78,60
12  : 66.25 : 70.54 : 75.45 77.68 :
13 : 79.85 s 73.25 t T1.97 71.84
14 : 80.62 : "B6.26 ¢ 7M7.65 : 81,10
15 : 73.78 b 76.82 : 71.86 H 71.08 :
16 : 78.BO0 ¢ 79,00 : 70.92 : 86.02
17 ¢ 79.08 + 71.51 s T76.71 : 82,92 :
18 3 B80.00 : 76,14 ; T9.47 72,73
20 3 M1.80 : 69248 : 76.32 : 71,26
281 : %6.20 : TB.70 ¢ T0.33 73.62
22 s  75.48 : Té.l2 s 74,38 s 81.40 3
23 : 78.50 ¢ 78,00 : 76.86 : 87.08
24 3 M4.B6 : T4.50 ¢ T4.23 ¢ T3.92
25 s  77.48 : 73.68 . 74.88 : 76,06 :
&6 :+ B81.28 1+ T4.66 s T7.91 : 71.73 H
a7 s 69,78 :+ 76.00 t 77.76 :  71.51 H
28 : 68,50 : 68.71L : TB.A6 i 0 76.36
29 . B82.62 : 78.00 : 72,08 : 74,95
By 2 UB.8B : 78,16 i 75.81 i+ 71.16
Average : 76.33 : 74,30 i 74.38 : T77.09
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Table of Comparison of Temsile Strength
of the lots

4

Lota Meaans of breaks
: corracted to counts

7T 73.13 "
wo . Quomﬁ w
H# i qmomm "
b : 74.14 "
30 74.30 "
31l : 74.33 "
17 n4,52 %
8 74.64 "
6 74,569 "
9 76.04 "
26 75.58 "
ﬁ. H ﬁ@tpx\ "
18 76.66 %
27 75.60 "
3 75.75 "
24 75.76 w
28 76.18 "
19 76.20 "
21 ¢ 76.33 "
29 ; 76.33 ¥
22 = . 76.34 hid
TR T T6.64 "
. T6.31 b
 }
]
| §
n
- "

. .

Cut




Statistical Anelysis of the-Baxa
Since the computod means were obtainwd by bresking
aamples of fhe yarn spun, 1t was nacessary_to messure the
‘amount of ervror introduced by the sampling process. The A
neasure sslecéed for this purpose was the standard error

of the mean and 1% was computed by the formula (7).
G- . G- '
X N

Where § the number of samples and G 18 the standard devi=-

ation of the samples from the mean.
The standard defiation gives & measure of the variation

of the'aamples tosted and was computed by the formula(&).

o = |5 (5

Where 4 i1z the deviation from an assumed mean.

To measure ths errew introduced into the standard devie

ation, the standard error of the standard deviation was

oalculated by the formula (9).
:G“ = J;————-
V2N

Since the standard errer of the mean for the majority

'Z’s utely 6/10 of a pound! a

r Yens between any twe means is
;ﬁha %o pure chance in sampling. .’

Po 11 of caloulating the statistical

iétf;b. £ are given on page 38.

.




1

Breaking : 4' deviation :
gtrength : from sassumed s
of skelns : mean H H
in 1bs. ' : g ¢ Wherefd' is tha algebrac
: X« %0 : ar- sum.
I SR : :
78,75 : 8.75 H N6.56285 :
78,65 : 8.65 s 74.8225 :
77.00 H 7.00 + 49,0000 :
75.22 H B.22 s 27.2484
77.91 3 7.91 : 62,5681 :
76.70 s 6.70 s 44.8900.: (- 49,6885 = 42.0034
76,74 H 6.74 H 4504276 : ’ .
78.65 H B.65 + 74,8225 3
75 .48 : 65.48 b4 5000304 :
76 .80 H 6.80 : 46.2400
77.97 s 7.9%7 : 63.,D209
80,756 10.76 +115.66256 tO-= 7.6851
¥7.77 s 7.77 s+ 60.0628 -
78.75 : 8.756 s+ 76.5625
77 .62 : 7.62 s BB.0B44 ¢
73.80 3.80 : 14,4400 : o~ = 2,77 Standard deviation
3,82 3 9.28 s 85.0084 from mean.
76.22 : 6.28 :+ 38,6884 :
75.26 : H.26 + 27,6876
75.20 H B.20 + 27.0400 s
78 .30 : £,30 s 0B.2900 3
73.08 s 3.06 s+ 09,3026 : o
77,14 7,14 : B0.9796 3 - 2,77
70.04 H 0.04 H 9?9?-2%8 H _ =
78 .80 H B.80 : . : “ E v BG
79.18 b4 9,18 H 84,2724
70.62 s 0.62 s 00.3344 :
80,00 3  10.00 :100,0000 3 _g.05 Stendard
78.00 3 8.00 ss 64.0000 3 Z 7 error of
‘?Q.B? - 0087 H 00-7569 M the mean
Totals ¢ 194.44 :1490.6666:
OF = 271 .-
___—19;644 26,48 T S A

-

Therefore 704 6.48 = 76,48 mesn.

(28)

“Standard error of standard
deviation.




Tabalation of Regults

Standard errer of ||
standard deviation':

3tandard srror : Stenderd devia-
of mean

Mean of breaks
sorreoted as to
eounts

(13. lbso)

76.81
76.48
76.75
75.47
74.14
73.18
78.04 .
77 .37
. 718.37
- T6.93
-80.18
73.66
76.64
72.92
74,52
- 16.85
T6.20 -
"85.34
76,83
76484
76.28
74,45
76.38
15,60
76418
76.83
74+80
- 17.09

tion from mean
T-=yéd2 _(:i

sl
Bedl
.17
3.6B
3.64
8459
$.63
3409
8.77
332

D467
1.6
2.94
1.??
3.12
4,04
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Disoussion of Results and Conelusion

1- Prom the results of the breaking strength tests on
the varioua'yarna spun, the yarns produced from lot Fo. 13 wae
found ¢o have the greatest tensile strength. This yern was made
from the picker lap which was prodnced under regular settings
and speeis on tha picker. The waste tekdn off in the pickiﬁg
eperatidn was 1.2 percent. The sliver mede from this lap was
delivered from the osrd having the mote knives set oloser to
the licker (setting was 15/1000 ineh). A1l other speeds and
settings of the card were regular. The waste removed in earding

process was 5.28 percent. The mean breaking sirength of this

yern was 80.13 pounds.
2. The results of the statistical data show the yarn

from lot No, 13 %o have the smallest standard error of the
mean, this figure being .248 pounds.

3= Sfatistioal data shows the yarn from the let 13 %o
vary less in bresking strength than any ywrm from thé other
lots. This standard deviation from the mean 1sll.56 pounds,

4= The yarn from lot 13 was found to have the smallest
error of the standard deviation, this figure being .1756 pounds.

The raaulfa show that by inofeasing the percentage of
the total waste removed from the cotton in picking and cardﬁng
& sirofgser yarn wiii not necessarily be produced. Rvidently
some of the shanges in the speeds and settings of the various

parts of these_maehines. in an effort to inereass the parcen-

tage: ot the total waste removed, must hﬁve_caused gsome of the

(40)




long fibers to be brdken or weakened. This damsge to the long
fibers is a.probable cauge of the lower breaking strength of the
yarnsg in some of the other lots. It would seem that certain sett-
ings and speeds on the picker umed in conjunetion with certain
seottings and speeds on the card tend to preduce yarna'of maximum
evenness and strength. On other types of cotton, different in
grade and ataple from the type of cotton used in this study,

this particular combinstion of settings and speeds on the piekef
gnd eard will probably have to be modified in order teo produce
the best quality of ysrn.

(41)
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