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Abstract 

(The ohjeot of this study is to show the effect on 

the tensile strength of cotton yarn when the percent of 

waste is increased. (Ehis increase is accomplished hy 

changing the setting and speeds on the picker and card. 



Purpo se 

The purpose of this thesis is to show and compare 

the strength and evenness of yarns spun from the same 

grade of cotton hut processed under varying conditions 

of settings and speeds on the picker and card. 

This comparison is to determine the setting and the 

speed of picker and card and the amount of waste taken 

from each at which the maximum strength and uniformity of 

yarn is ohtained. 
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Introduction 

The greatest problem in the cotton mill is how to in­

crease the production not only "by speeding up the machinery 

hut also by correct setting and speeds of each machine so 

that the right amount of waste can he taken off. We all 

know that it is impossible to produce 500 pounds of yarn 

from a 500 pound bale of cotton. That 500 po#nd bale of 

cotton contains varying amounts of short fibers, dust and 

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

production of the desired yarn. We cannot argue about hav­

ing a bale of cotton without any foreign matter and short 

fibers in it, but it is possible to reduce this waste,*- es­

pecially the foreign matter, to a great extent. Most of this 

foreign matter, is added to the cotton while it is being 

picked from the plant; that is, picking the cotton together 

with leaves around the boll, careJess handling after pick­

ing, and failure to keep the storage places clean. 

The ginning operation has an effect on the formation 

of waste. The saws in the gin increase the percentage of 

short fibers by breaking an* cutting the fibers during the 

ginning action. The addition of short fibers left on the 

gin from previous operations also increases the waste. 

This can be prevented very easily if the gin is cleaned 

more often. But in the opinion of the ginner he can get 

just as much money by cleaning the gin once in every ten 
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lots as if he cleans once at every lot. So why run 

through all this trouble? If some way of determining the 

amount of short fibers produced in the ginning operation 

could he developed and paying the operator accordingly, it 

would save a great deal of trouble in the successive oper­

ations with two to five per cent increase in the yarn pro­

duction, We not only pay for short fihers when we "buy them 

with the regular cotton but we spend much more for the power, 

lahor and depreciation of machinery, fhe sooner we get rid of 

this waste the less it will cost us, 

In calculating the per cent of waste it has always been 

difficult to find a way to get the total and actual per cent. 

To show this fhomas Ehornley (1), gives the rule helow. 

Sule: M 100 pounds of raw Egyptian cotton is passed through 

all the processes and made into yarn. It is found there are 

the following losses in waste. 

In the "blowing room * 5 per cent 

At the carding engine •••••• 4 per cent 

At the combing machine .... IS per cent 

Frames and mules 4 per cent 

How ascertain the loss in pounds at each stage, the 

total loss in pounds and the total loss per cent. 

1- In the "blowing room 100 pounds loses 5 per cent, which 

equals 5 pounds. 

2- At the card 95 pounds loses 4 per cent. 

Therefore: 95 X 4 - 3.8 pounds loss at cards. 
100 
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3- &t the combers 91.2 pounds loses 15 percent 

therefore: 91.2 X 15_15.68 pounds at comber. 
100 

4- At the latter process 77.52 pounds loses 4 percent 

Therefore: 77.52 X 4 „5.10 pounds loss. 
100 ~ 

The total losses in pounds and percent are shown below: 

Percent Pounds 

5 

4 

15 

4 

5 

5, • 8 

15, • 6 8 

3 . ,10 

28 percent 25.58 pounds 

The question naturally asked is: We start with 100 pounds 

and finish with 74.42 pounds, so how can we lose 28 percent? 

The whole explanation of these cases rests on the fact that 

the losses in all intermediate stages are not on 100 pounds 

weight, but on the amount fed at each machine." 

The waste made by the bale breaker and opener contains 

more large particles than that made by any other machine in 

yarn manufacture. These machines not only open the cotton 

which is packed in the bale by 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 air current has a great effect on 

the kind of the droppings produced. The direction and the 



amount of the current must he regulated in order to ohtain 

hest results. Increased air current will cause the good 

fibers to he dropped into the hox or to fly away. It will 

also cause the dust and leaf particles to enter hack into 

the open cotton, The direction of the current has the same 

effect on the cleaning of the cotton as the increased cur­

rent. Therefore the air current after entering through the 

"bars must he discharged in careful manner. 

In opening process the waste to he taken also depends 

on the type of the opener, the distance of the "bars from 

each other, the type of the "bars, and the way it is fed in­

to the machine. In some openers the cotton passes through 

sets of "bars "before and after "being opened. This additional 

cleaning space causes the cotton to he more thoroughly cleaned 

The "bars over which the cotton passes through hefore heing 

opened are farther apart than the ones over which it passes 

after heing opened. The speed of the various parts of the 

opener also has a great effect in the cleaning and opening 

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

hut it will nofrpreduee as clean cotton as with regular speed. 

The reason for this is that the cotton passes through so 

fast that it has a very short time to he cleaned. The right 

speed depends on the type of the opener and the amount of 

the air current. Too high speed is not recommended. 
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In classifying the waste in cotton mill, Eestex (2) 

shows in the following manner: 

" Waste is "broadly devisable into two classes. 

1- Preventable 

2- Uon-preventable 

Causes of the preventable waste: 

1- Faulty feed regulators in the blowing room. 

2- Excessive fly loss 

3- Paulty action of the full- lap knock-off motion. 

4- Insufficient calender roll weighting. 

5- L|ip splitting at eafds. 

6- Cans over-filled at the cards. 

7- Portion of the web is not passing through the trumpet. 

8- Roller laps 

9- Too much clearer waste 

10- Oozy yarn 

11- Oozy places in the yarn. 

On draw-frames and fly-frames waste is produced by careless­

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

yarn on the bobbin when reeling. 

Uon-preventable waste is produced at every machine in 

the cotton mill. It is different in character and value at 

different processes. 

Waste is classified into two groups according to 

character: (5) 



1- Soft waste 

2- Hard waste 

Soft waste is made at the earlier mill processes and 

does not contain twisted threads. Hard waste "before it can 

"be processed, must he broken up into fiherous form "by a waste 

opener or picker. 

Subdivisions of classes of waste may he made as 

follows: 

1- Blow room droppings 

2- Fan fly 

3~ Card fly and strippings 

4- Comber waste 

5- Roving waste 

6- Clearer waste 

7** Spinner1 s waste 

9- Y/inder's and beamer's waste 

10- Mixable wastes 

Preventable waste may return into the mixing. Also 

some non-preventable waste is mixed in the production of 

lower grades. 

Waste percentages: 

She percentage of various classes of waste vary with 

different mills, according to the quality of cotton used and 

the type machinery employed. A general idea of the pro­

portions of waste made, however, in the production of carded 

yarns from American cotton may be gatherefcfrom the 

following: 
• * ' ( 6 ) 



Blowroom droppings usually head the list, varying 

between 3$ and 4$ of the weight of cotton processed. Next 

follow card flat strips and cylinder strippings from 2 l/4$ 

to Z%, while taker-in droppings are generally about 1$. 

The rest of the wastes are usually each well below 1% if in­

visible loss, which is chiefly moisture, is excluded.11 

Picker 

Title cotton, after it is opened, is in a more fluffy 

form than it ever was before and also cleaner, but it still 

has a great part of foreign matter in it. It contains lumps 

that need to be opened more by some beating operation. Seed, 

leaf, and dust are so packed with the cotton that it needs 

several beating operations to take them out. This is the 

main purpose of the picker. 

The amount of unnecessary waste taken out in this oper­

ation is due chiefly to the incorrect settings and speed 

for the grade and staple of cotton being run. The settings 

on the machine may produce just the desired laps (clean and 

with the minimum amount of lumps) while running 1 l/8 M 

staple cotton of certain grade. Then it might not produce 

as clean laps when running ln staple cotton with different 

grade. It may produce more fly than necessary and more 

droppings may result under the bars. All these are the re­

sults of the machine not being set for that certain staple/ 

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

the high grade cotton. Shorter staple and more packed cotton 
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needs more heating than longer staple with less lumps. 

In changing from high grade cotton to a lower grade 

cotton, not considering the staple length, the following 

changes are necessary: 

1- Increase the speed of the heater, this results 

in giving more heats per inch and also causes the fan speed 

to increase proportionally unless the fan pulley is changed. 

In some cases it is necessary to increase the speed of the 

heater while holding the speed of the fan. But this is un­

usual. If the cotton needs more heating "because of heing 

low grade it will need more air current to move the strongly 

hound foreign matter. 

2-. Setting of the grid-hars from each other and from 

the heater is also necessary. The distance hetween the hars 

should increase as the amount of foreign matter increases. 

The setting of hars from the heater has also great influence 

on the amount of waste droppings. For lower grade of cotton 

the hars nearer to the feed rolls must he set a greater dis­

tance from each other. The distance hetween the heater and 

the hars gets closer as they approach the feed rolls. There­

fore, if any change is made in these settings it must he 

proportional to the grade or amount of foreign matter present 

When changing from long staple cotton to short staple 

the following changes must he made. 

1- Set the feed rolls closer to the heater so that 

the fibers will not fall in,hunches to he acted upon "by the 

(8) ^ V " 



heater. This distance must always he slightly greater 

than the staple length being run* 

Zm Set the grid-bars closer to each other, This is 

very important because if not the fibers will fall through 

the bars. Shis will also cause a great amount of fly. 

If, for any reason, too much good fiber is deposited 

under the beater box, lorth Carolina lotes (3) give the 

following reason. " fhe waste droppings under the beater 

box may be attributed to the beater revolving too quickly, 

the grids set too far apart, or the speed of the fan betog 

so slow as to cause a weak current of air and thus fail to 

carry the fibers away before they are permitted to fall be-

tween the bars. On the other hand if the lap from the 

machine contain too much seedf leaf, etc. the causes may be 

directly the reverse of the above, viz.:- the beater may be 

revolving too slowly, failing to throughly open the cotton; 

the bars may be too close together, preventing the impuri­

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

too high speed and creating an air current sufficient to 

carry the heavier impurities with the cotton in place of 

allowing it to fall out while passing over the bars. Having 

obtained the desired amount of air current it is next ad­

visable to regulate the proper distribution of the same in 

order to lay the cotton evenly otf the cages; thereby pre­

venting one portion of the sheet being thicker than the other.w 

The correct angle of the grid-bars is also of great 

(9) 



importance in the directing the fibers over the cages. If 

the angle is too great or toe small itr will cause uneven 

laps* Most of the late patents have an adjustment so that 

it is possible to change the angle of each bar wanted* In 

the old patents they were all fixed on a rod and it was im­

possible to change the direction of one or two "bars wihtout 

influencing the others. 

The evennes of a lap depends a great deal on the even-

er motion. Therefore, the evener motion must he watched 

carefully and not allowed to he out of operation while the 

machine is runMg* 

Uneven distribution of the air current will result in 

the production of uneven laps. $his may cause part of the 

sheet to he thicker on one side and thiner on the other, 

or one yard of it not to be the same weight as the next 

yard. Of course, a free passage of the air is necessary to 

prevent this. She passage way through which the air current 

passes should he kept clean, so that there will he nothing 

to obstruct the free movement ©f the air and cotton. This 

will result in the air not bein-g distributed evenly on the 

cages and pushing the cotton more on one side than the other 

and making an uneven sheet. 

In connection with uneven laps there are other causes 

which produce defects as mentioned below; EU 0. State notes (3) 

" 1- Soft laps: The chief cause of this may be lo­

cated in the friction which holds the racks upon the lap 



roll or in some cases the leather may be soft with oil, or 

be worn to such an extent that it does not offer enough 

resistance to the pulley, which permits the racks to be 

raised too easily. This may be remedied in some cases by 

moving the weight of the friction 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 this case is to see that the racks 

which bear upon the lap roll are in line with each other, so 

that they will exert the same pressure upon the roll. Next, 

see that the screens are perfectly clean, so that the cot­

ton is not drawn to one side more than to the other. 

3- Dirty laps: 

(a) The beater may be revolving too slowly. 

(b) The grid bars may be too close or the air 

current may be too strong. If too much good cotton is 

found under the beater box, the opposite of the foregoing 

may be the cause•" 

Card 

When we think of the card we think of it 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 than merely this. Let us analyze these duties. 

1- One of the main duties of the card is to disen­

tangle and separate the fibers so' that they may be more 

easily paralleled at the drawing operation, fly-frames, and 
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spinning frames. This is accomplished "by the construction 

of the wire, the relative direction in which the teeth are 

pointing and the relative surface speed of the teeth on varl 

ous parts* Some of the fibers that are not opened stick to 

the flats and after a while are moved away as waste. 

2- The next important duty of the card is to clean 

the cotton "by removing the short fibers and foreign matter 

that have not previously been removed, fhis removal will 

be taken up in detail on the following pages* 

To compare the waste taken out by the card with that 

removed in the previous process, a portion of an article in 

the Textile Institute (4) is quoted. 

w The amount of waste produced falls from the opener 

to the second scutcher and then increases again at the card. 

The fly waste at the opener and the waste carried away with 

seed and dust particles at the scutcher consists of compa­

ratively good material. The fibers actually attached to the 

seed particles are very short. In the card waste the most 

frequent length zone 6 m. m. When the carding process is 

repeated practically the same amount of waste is produced 

in both second and third processes as in the first process. 

The mean length of the waste rises with repeated carding. n 

fhe effect of the speed of the lioker has a great 

importance on the production ©f desired sliver with a mini­

mum amount of waste. This is the first action of the card 

mechanism on the cotton, the sheet of the fibers is 

(12) 



in a tightly "bound formf and the cylinder itself cannot 

operate unless these fibers are fluffed-up before they come 

in contact with ths wires of the cylinder. The effect of the 

speed of the lieker is important in opening the sheet. If 

too great a speed of the lieker is introduced it will loosen 

the fibers, "but it will cause many of thep to he broken. 

These broken fibers will either fall through the lieker or 

they might cause an increase of fly. If these broken fibers 

remain in the stock, they detract from the making of a smooth, 

strong yarn. 

The setting of the mote knives to the lieker with the 

right angle is also a good step to be watched for the best 

production. When a new setting of this part of the card is 

made it must be done with care so as not to let the knife 

touch the points of the lieker. It will be advisable if a 

little space is left between the knife and the lieker, other­

wise the knife would knock off part of the cotton, fhis could 

be judged by the droppings under the lieker. If too much 

droppings are found on the floor it might be the result of 

too close a setting of the feed plate to the lieker. For 

short staple or light lap the plate should be set closer 

to the lieker. 

fhe cylinder speed is one of the main things upon whieh 

the good results depend. It must be known that excess speed 

for any part of the machine will result in a sacrifice of 

quality for quantity. At this part of my discussion I refer 

to a research in Textile Institute (5). 
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n The lower and upper limits to cylinder speed for the 

Egyptian 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 strips and card web, the 

upper limit by neppiness and the cloudiness of the web in 

the case of the Egyptian cotton, and by cloudiness of the 

web only in the case of the American. Raising the cylinder 

speed increases the amount of the licker-in waste, flat 

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

total waste increases slightly. The strongest Egyptian 

yarns are produced at speeds of approximately 165 to 195 

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

of approximately 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 hairy but the high speed yarns are 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 yarn is produced 

at the lowest cylinder speed; at all other speeds the yarn 

irregularity is unchanged. Changes in the cylinder speed 

do not effect the cleanliness and hairness of the yarns. 

Analysis of these results: (a) Total Waste: for approxi­

mately 30 minutes after stripping, the total waste percent­

age increases. For a normal working period of 150 minutes 

an increase in the cylinder speed from 135 to 180 r*p.m. 

causes an increase in the total-waste percentage of 0.15 

(14) /,^, 



for the Egyptian cotton and 0.12 for the American. Further 

increases in speed to 225 r.p.m. increases the total waste 

percentage by 0.36 for the Egyptian and by 0.66 for the 

American cotton." 

Setting and the speed of the flats also has a great 

effect on the regularity of the sliver produced with fluctu­

ating percent of waste. If the cotton is of low grade it 

needs much more cleaning than high grade. This cleaning 

must be completed at the card as this is the last cleaning 

machine used in producing a regular carded yarn. Setting 

the flats closer and increasing the speed will give a clean­

er sliver. This will naturally increase the flat strips. 

A good practice, to see whether or not the setting, or the 

speed, or both, is eorrect by examining the flat to see if 

too many good fibers are being lost. If so the flats must 

be moved further away from the cylinder 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 obtaining the correct number and type of 

clothing for the cylinder, doffer, and flats. The setting 

of the flats together with the speed may be right but the 

card may not give clean slivers. In this respect the cloth­

ing needs stripping and grinding or one of the two may be 

the cause* 

The setting of the cylinder and lieker screens, al­

though they have some effect on the production of waste, 
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are not important. Setting these screens closer increases 

the amount of waste produced. Similar to the previous 

settings these screens must be set closer if the cotton 

needs more cleaning. 

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 is really an unsolved 

problem to see why if the plate is set further away from 

the cylinder, there is an increase of waste (flate-strips). 

But we all know it does. There is a suggestion on this 

problem which I refer to (6) by Thomas Thornley. 

M It is probable that factors which enter into this problem 

are: 

1- Centrifugal force 

2- M r 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 is: If the top edge of the front plate 

is put closer to the cylinder it breaks up the air current 

better, that is lying close to the cylinder and taken 

along with it. By thus breaking up the air current the 

fibers of the cotton have a better tendency to stand out 

from the cylinder.and can be taken from the doffer better 

by the cylinder. The net result.is that the cylinder is 
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kept cleaner, the cotton penetrates and sticks to the 

cylinder wire better, so that less is taken off the cylinder 

by the flats, thus reducing the flat strips* 

it second possible explanation has been offered as 

follows: There is always a tendency for a quickly revolving 

body to throw off anything that may be upon its surface owing 

to the effects of centrifugal force. This being so there 

must be a tendency for the cylinder 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 is set 

farther away at its top edge it permits this tendency to be 

developed more strongly at the final point of contact sur­

faces, and hence the flats succeed in bringing away more 

fibers as waste. Against this explanation is that the flats 

are charged with the fibers from the very commencement, and 

therefore do not thus take away the extra fibers as suggest­

ed. Moreover a very closely set front plate can in some 

cases be made to almost prevent flat strips altogether, al­

though by taking flats out over the cylinder 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 previous pages. In addition, 

there are other means of partially accomplishing this control 

but they are not as important as those first mentioned. Of, 

course, if an uneven lap Jls reeding behind the card, no 
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matter how accurate each setting and speed is arranged on 

the card, it will result with uneven sliver. This uneven-

ness will go all way to the yarn causing it to be uneven,in 

counts. Other causes which effect the sliver are: atmos­

pheric conditions—wet or dry; improper setting of doffer 

comb to doffer—if too far away or too high the fibers will 

slip; improper cleaning and oiling; improper meshing of 

gears—binding results from this. 

More information could have been included in this 

thesis if the study had covered all the processes that 

produce waste in a cotton mill. It is hoped that this spe­

cific investigation of waste in the picking and carding 

processes may prove helpful to the cotton manufacturer. 

(18) 



Procedure 

In doing the experimental work, one-half of a hale of 

one inch imerican upland cotton of middling grade was open­

ed by running it through the vertical opener. Since this 

study covers the waste control* only in picking and carding, 

no tests were made in the opening process. 

fhis opened cotton was divided into four lots. Bach of 

these four lots was processed through the picker under varying 

conditions of settins and speeds. At each process the hopper 

was filled with exactly 50 pounds of the ahove mentioned opened 

cotton. The pin to be used for the lap produced from this 

cotton 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 was kept to weigh with the lap. 

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

even lap) and the rest of the cotton was run through the machine 

until it fell in front. Then the lap was weighed together with 

the cotton that was broken both before and after forming the 

lap and with the pin. From this weight the weight of the pin 

was subtracted and this gave the exact weight of the cotton. 

fhis weight was subtracted from 50 pounds and the result was 

the waste taken off in pounds. This figure was changed into 

the percentage form. 

The picker used in these experiments was a Eitson single ^ 

process picker, 1910 B|$*§.©a, with a bladed beater in the break-

er section and a MrtttJJTtoater im **e finisher section. 
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The formation of these different laps are as follows: 

(a) A lot of 50 pounds of cotton was run through the 

machine with the regular settings and speeds. 3?hey are: 

Breaker Section 

R. p. M. of the heater 850 

K. P. M. of the fan 840 

Setting of the grid bars from heater ••• 5/8* top, 13/16" bottom. 

Setting of the feed rolls from the beater 1/|# 

Finisher Section 

R. P. M. of the beater 750 

R. P. M. of the fan 1170 

Setting of the grid bars from beater ... 3/16" top, 1/4" bottom. 

Setting of the feed toll from beater 1/8" 

Result: 1.2 percent of waste taken off ."SAP IUMBBR OM" 

(b) A lot of 50 pounds of cotton was run through the 

machine with the regular and settings except the feed roll 

was set closer to the beater (only the breaker section)• The 

settings and speeds are: 

Breaker Section 

R. P. H. of the beater 850 

R. P. M. of the fan 840 

Setting of the grid bars from bBater... 5/8n top, 13/16w bottom. 

Setting of the feed roll from beater 1/8" 

Finisher Section 

R. P. M. of the beater 750 

R. P • M. of the fan •••••••• 1170 

Setting of grid bars from beater ... 3/16w stop, l/4w bottom. 
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Setting of the feed roll from heater l/8n 

Result: 2.5 percent waste taken off. * LAP IUMBBR TWO w 

(o) A lot of 50 pounds of cotton was run through the 

picker with the regular speeds and settings except the grid "bars 

on the breaker section were set closer to the "beater. The settings 

and speeds are: 

Breaker Section 

R. P. Iff. of the heater 850 

R. P. H. of the fan ••••...••••• 840 

Setting of grid "bars Iffrom the heater ... 3/8n top, 13/16* "bottom. 

Setting of the feed roll from heater 1/4" 

Finisher Section 

R. P. M. of the heater ••• 750 

R. P. M. of the fan 1170 

Setting of grid bars from heater 3/l6n top, 1/4" bottom. 

Setting of fBed roll from the beater • •••. l/8n 

Result: 1.3 percent.of waste taken off. w LAP DUMBER THREB " 

(d) A lot of 50 pounds of cotton was run through the 

machine with the regular speeds and settings except the r. p. m.fs 

of both beaters and fans are increased . fhe settings and speeds 

are: 

Breaker Section 

R. P. H« of the beater 1113 

R. P. M. of the fan 1113 

Setting of the grid bars from beater ... 5/8" top, 13/16" bottom. 

Setting of the feed roll from |>eater # l/4n 
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Finisher Section 

E. P. M. of the heater 1094 

R. P. M. of the fan 1094 

Setting of the grid bars from heater ... 3/l6M top, 1/4" "bottom. 

Setting of the feed rolls from beater 1/8" 

Result: 1.5 percent waste is taken off. w LAP 3TOBER TOUR w 

Tests on the card. 

After weighing the lap Garefully, 5 yards was out from 

each lap and run through each setting and speed. On this 

operation eight different settings were made together with 

the regular mill setting of the machine. Before running the 

lap ted the pin were weighed. The 5 yards of lap was wound on 

the pin and weighed together with the lap. fhe weight of the 

pin was subtracted from the total weight of the lap. This 

gave the weight of the cotton. After running it was weighed 

in the can and the weight of the can was subtracted. This 

gave the weight of the cotton after being run. This weight 

was subtracted from the weight before going through. 2?his 

difference was divided by the weight before going through. 

This gave the percent of waste taken off. 

(a) By the operation explained above was run 5 yards 

of lap in the regular mill settings, which are: 

1- Speed of flats 3 1/4 inches per minute 

2- Setting of the front plate from the cylinder .. 34/1000* 

3- Setting of the flats from the cylinder ... IB/lOOO" 

4- Setting of the mote knives from the licker ... 1/4* 

(22) 
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5- Setting of the cylinder screens to the cylinder., 50/1000" 

6- 3etting of the licker screens to the licker ... 1/8" 

7- Speed of the licker 450 R. P. M. 

Result: 

No* 1 lap 5*8 percent waste. Lot Ho, 1 

Ho. 2 lap 5.34 " " .Lot Ho-.- 2 

Ho. 3 lap 5.61 " " . Lot Ho. 3 

Ho. 4 lap 4.47 " " . Lot Ho. 4 

fh) The speed ©f the flats was increased from 3 l/4 inches 

p«y minute to 4 1/4 inches per minute, leaving all other speeds 

and settings as in (a)• 

; Results: 

Ho. 1 lap 5.71 percent waste. Lot Ho. 5 

Ho. 2 lap 5.42 " " ' « Lot Ho. 6 

Ho. 3 lap 5.85 " n . Lot Ho. 7 

Ho. 4 lap 5.33 " f . Lot Ho. 8 

(c) The upper e§ge of the front plate was moved further 

away from the cylinder. From 34/1000" to 44/1000", leaving all 

other speeds and settings as in (a). 

Result: 

Ho. 1 lap 7.2 percent waste. Lot Ho. 9 

Ho. 2 lap 6.96 n w . Lot Ho. 10 

Ho. 3 lap 7.47 " " . Lot Ho. 11 

Ho. 4 lap 6.73 " " . Lot Ho. 12 

(d) The mote knives were set closer to the licker with 

increased angle. The setting was 15/1000", leaving all other 

speeds and settings as in (a). 

(23) 
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(Be suit: 

. Lot Ho. 13 

• Lot Ho. 14 

. Lot Ho. 15 

. Lot Ho. 16 

Ho. 1 lap 5.28 percent waste 

Ho. 2 lap 5.42 n " 

Ho. 3 lap 5.52 " w 

Ho. 4 lap 5.36 w " 

(e) The cylinder screens were set closer to the cylinder. 

The setting was 35/1000", leaving all other speeds and settings 

* as in (a)• 

Result: 

Ho. 1 lap 5.81 percent waste . Lot Ho. 17 

Ho. 2 lap 6.17 " w . Lot Ho. 18 

Ho. 3 lap 5.75 * " . Lot Ho. 19 

Ho. 4 lap 5.04 n w . Lot Ho. 20 

(f) fhe lieker screeni were set closer to the lieker. fhe 

| setting was 35/1000"f leaving all other speeds and settings 

as in (a). 

Result: 

Ho. 1 lap 5.36 percent waste . Lot No. 21 

i Ho. 2 lap 5.47 " w . Lot Ho. 22 

Ho. 3 lap 5.68 w w , • Lot Ho. 23 

Ho. 4 lap 5.41 ff " . . Lot Ho. 24 

(g) the speed of the lieker was increased to 525 R. P. M. 

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

Result: 

Ho. 1 lap 5.97 percent waste 

Ho. 2 lap 5.38 " . ; n 

Ho. 3 lap 5.71 w w 

Ho. 4 lap 5.09 " " 
(24) 

. Lot Ho. 25 

. Lot, Ho. 26 

. Lot lo. 27 

. Lot Ho. 28 



(h) The flats were set closer to the cylinder, the setting 

s 10/1000" and leaving all other settings and speeds as in (a). 

esult: 

lo. 1 lap 6*59 percent waste . Lot No. 29 

lo. 2 lap 5.93 n w . Lot No. 30 

lo. 3 lap 6.02 w w . Lot lo. 31 

lo. 4 lap 5.41 CT n . Lot lo. 32 
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*able showing the percent of waste taken at each 

6peration in the formation of each sliver 

Picking ODeration 
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The slivers were run through one process of drawing 

i(six doublings) with all the settings of the rolls and the 

jweights, etc., corresponding to the standard mill conditions. 
i 

!fhen in the same waylfcha stock was passed through the slubber, 

^making two doffs, fhis slubber roving was doubled-in" the creel 

|of the first intermediate and made into six doffs of inter­

lined late roving for each lot. 

fhe yarn was spun from these first intermediate bobbins 

sby placing them in the Creel of Saco-Lowell long draft spin­

ning frame and arranging the draft gearing to produce 25? 

yarn and the twist gearing to give regular warp twist for 25S. 

The roving was spun single. In this operation six full bobbins 

were 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 

bobbins of each lot, giving 30 skeins of each lot. fhese 

skeins were conditioned four hours at 70 F. and 65 percent 

relative humidity. Then the skeins were broken on a standard 

pendulum type of break testing machine. Bach broken skein was 

weighed to get the counts. After calculating the counts of 

each skein, six skeins were taken from each lot and bone dried 

and the percent regain was found for each lot. fhen all the 
counts and breaks were corrected to a standard 7 percent 

s 
regain. Then all the breaks were corrected to 25 counts. The 

corrected break of each lot is shown in the following tables 

with the average strengths and deviations. For eomparison of all 

these lots please refer to the»# tables on pages 28 to 36. 

(27) 



She Breaking Strength in Pounds 

of the Skeins 

for l o t s 1, 2. 3 , and 4 

Corrected to 25 counts 
: Lot ; Lot \ : Lot 3 ; Lot : 

Skeins 3 : Ho. 1 : > Ho. 2 3 , Ho. 3 3 : Ho. 4 : 
: Break I D S : Break IDS* : Break IDSJ i Break rbs: 

1 '! 77.60 j 78.75 • : 76.55 ! 83 .72 i 
2 : 76.50 J : 78.65 : 80.65 : 78.48 : 
3 : : 77 .92 j ; 77.00 \ 79.92 j : 75.02 
4 : : 72 .61 j 75.22 j : 76.55 3 . 74.50 
5 : ! 75*78 : 77.91 : : 73.20 3 : 69.78 
6 3 78 .24 : 76.70 j ; 70.25 3 76.13 
7 j ; 80.72 : 76.74 j : 72.50 3 : 75.65 
8 j \ 76.97 : : 78.65 j , 69.45 3 . 68.78 : 
9 : 76.48 : 75.48 ' i 75.50 ; . 78.46 

10 3 76.48 : 76.80 j > 73.00 3 • 72.22 ; 
11 j \ 73 .15 ; ; 77.97 3 , 76.80 ; 74.00 : 
12 : 72.68 j 80^75 3 : 72.88 ; 80.78 
13 j 78.44 ; 77.77 j • 80.85 j 73.45 : 
14 • 78 .51 : 78.75 3 , 75.40 3 , 71.00 
15 j ; 75.51 : 77.62 j 74.38 : 74.44 : 
16 : 76.25 3 ! 73.80 3 ; 77.50 : 76.00 ; 
17 ; 75.48 : 79.22 3 , 75.50 : 81 .75 
18 j t 78*48 3 76.22 j , 70.00 j \ 80.28 
19 : 76.38 3 : 76.26 3 \ 76.65 j i 77.60 : 
20 : 73.30 \ \ 75.20 J : 80.30 j 77 .32 : 
21 \ 71.80 : \ 72.30 j \ 75.70 j , 78.25 : 
22 : \ 79.62 ; ; 73.05 3 ; 79.50 3 . 71 .33 
23 j \ 71.15 3 ; 77.14 3 77.50 j \ 72.42 : 
24 ; : 79.12 ; 70.04 ; ; 81.32 j 79.78 ; 
25 3 79.20 3 \ 78.80 ' \ 73.40 3 . 71.10 
26 : 75.50 J : 79.18 ! ; 80.26 3 ; 70.80 : 
27 \ 77.96 : \ 70.62 « : 78.50 : 78.00 : 
28 3 76.04 J 80.00 • , 68.86 3 , 73.72 
29 j i 74.14 j 78.00 j , 76.65 : 73 .00 : 
30 i s 77.48 ; 70.87 « \ 73.00 j 75 .23 

Average : 76 .31 « I 76.48 \ 75.75 \ 75.47 : 

(88) 



The Breaking Strength in Pounds 

o± the Skeins 

for Lots 5, 6, 7, and 8 

Corrected to 25 counts 
: Lot : Lot : Lot : Lot ; 

Skeins : Ho. 5 : Ho. £ : Uo. 7 : Efo.8 : 
: Break i n : Break in : Break i n : Break i n : 
: l h s . : I h s . : l b s . : l b s . ; 

1 : 73.40 
1 
X 74.82 ; 68.20 : 76.15 

2 : . 75.68 : 74*64 75.26 : 78.82 : 
3 : > 74.10 : , 83.25 S 71.78 \ ; 72.22 : 
4 < , 66.91 : 67.26 74.30 i , 80 .68 
5 j 78.37 ; 72.08 I 73.56 j : 72.65 : 
6 : 69.95 : 82.68 I 75.25 ! : 74.78 
? : 79.75 : 53 .36 ! 74.25 j 73.50 
8 : 76.40 : 75.45 ! 77.10 : 70 .40 : 
9 : 70.20 : 72.77 I 79.80 : 74.55 : 

10 . 79.95 : 69.93 ! 71.65 : 75.22 : 
11 j 72.50 : 74.18 I 71.37 : 76.25 
12 : 70.92 : 67.01 i 75.13 j 71.35 L 
13 • 77.75 : 74.04 68.80 : 75.36 : 
14 : 73.42 75.62 : 76.35 : 79.65 
15 j 74.04 : 72.52 I 70.10 : 75.50 : 
16 : 70.75 : 75.85 ! 72.16 : 79.33 
17 : 71.92 : 75.06 I 74.82 : 75.70 
18 : 80.11 76.08 I 73.80 : 78.70 
19 : 77.14 74.70 ! 70*00 : 73.52 : 
20 : 76.16 76.02 70w00 : 74.50 : 
21 : 74.85 75.18 I 71.80 J 71.11 
22 : 65.72 : 71.25 ! 76.32 : 76.75 : 
22 : 71.20 76.61 I 69.45 : 75.75 
24 : 72.47 : 69.75 76.50 : 70.35 
25 • 75.72 : 76.48 ', 76.65 : 71.54 
26 : 78.82 78.38 I 70.62 : 68.00 
27 , 70.75 : 78.04 72.60 : 74.00 : 
28 ; 71.46 5 69.20 73.60 : 76.42 
29 \ 76 .13 : 77.65 73.00 : 69.50 : 
30 : 73.98 : 70.75 I 

• 
69.80 : 

- — — — — _ — — - j 
74.09 : 

Average \ 74 .14 : 74.69 I 
• 

73.13 : 74.54 i 



The Breaking Strength in Pounds 

©f the Skeins 

fair Lots 9, 10f 11, and IE 

Gorreeted to 25 counts 
: Lot : Lot : Lot : Lot : 

Skeins : Eo. 9 : Iff©. 1Q : Uo. 11 : Uo. 12 : 
: Break in : Break in : Break i n : Break i n : 
: l b s . : l"bs. : Von : Ifcs. : 

1 : 74.75 ! 74.72 $6 .53 : 77.15 :' 
2 : 76.48 : 77.65 : 78.52 : 74.18 : 
3 : 83.25 : 79.65 : 74.25 : 77.52 : 
4 i 79.25 : 79.12 : 80.20 : 78.18 : 
5 : 71.32 : 80 .00 77.22 : 76 .54 : 
6 : ; 79.25 : . 76.22 76.02 : 78.13 : 
7 \ ; 67.65 \ , 75.40 : 80.50 : 73.85 
8 : \ 69.42 ; ; 75.78 77.86 : 78.18 
9 j 74.85 : 71.43 : 77.37 i"-i 76.85 

10 : . 74.80 j 76.38 : 81.70 : 79.12 : 
11 J 71.10 : 79.40 : 72.80 : 75.75 
12 : 73.50 : 81.35 73.28 : 72.68 : 
13 : 71.78 : 74.78 : 82.15 : 77.15 
14 : 71.10 : 75.46 : 76.52 ; 74.52 • 
15 : 79.90 : 76.$$ : 77.50 : 78.52 
16 : 71.12 : • 83.25 82.28 : 78.14 
17 77.18 : 77.52 : 76.52 : 80.00 : 
18 : 74.51 : 85.65 : 81.38 : 76.40 : 
19 : 74 .14 : 76.48 : 79.50 : 78.36 : 
SO : 73.80 J 80.25 : 78.18 : 73.30 
21 : 77.00 ; 81.16 : 77.OU : 74.00 
22 : 81.49 j 75 .53 j 82.75 i 76.52 : 
23 : 74.52 j 70.22 : 80.48 j 77.04 
24 j 79.60 J 74.95 : 77.82 « 79.02 : 
25 : 77 .00 s 82.25 : 80.78 j ; 81.26 : 
26 j 75.48 j 74 .51 : 75.34 : 82.78 
27 : 77.90 « 70.00 80.30 . 72.17 
28 : 72.10 \ 77.68 ! ; 80.40 75.53 : 
29 : 70 .00 . 79.38 ' 79.62 78.75 : 
30 ; 75.82 ; 77.82 ; 76,20 . 79.33 : 

Average ! 75 .04 ! 77.37 : 78.37 | 76 .93 : 

(30) 



The B r e a k i n g S t r e n g t h i n Pounds 

of the S k e i n s 

f o r L o t s 155, 1 4 , 1 5 , and 16 

Corrected to 25 counts 
: Iiot : Lot : Lot \ . Lot : 

Skeins j \ Bo. 13 : Bo. 14 : Ho. 15 : : l o . 16 
: Break i n : Break i n : Break in « ; Break i n : 
t l b s . : I h s . : l b s . : I D S . : 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
80< 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

7 8 , 5 0 
8 0 . 2 0 
8 5 . 1 4 
7 8 . 4 0 
8 0 . 5 5 
8 4 . 1 5 
7 6 . 4 4 
7 8 . 7 0 
8 4 . 1 2 
7 8 . 4 0 
7 6 . 7 2 
7 8 . 7 5 
7 3 . 2 0 
8 2 . 8 2 
7 7 . 0 0 
7 9 . 0 0 
8 0 . 4 2 
8 1 . 7 5 
7 7 . 2 5 
7 6 . 7 5 
8 2 . 2 2 
8 3 . 0 0 
7 6 . 0 0 
7 8 . 0 2 
8 5 . 7 8 
7 9 . 4 0 
8 0 . 7 5 
8 2 . 3 5 
7 9 . 4 0 
7 9 . 8 2 

7 0 . 1 3 
7 5 . 0 5 
7 1 . 1 8 
7 2 . 7 8 
7 5 . 0 3 
7 6 . 6 5 
7 1 . 7 0 
7 5 . 5 2 
7 6 . 2 3 
7 1 . 7 0 
7 6 . 5 0 
7 4 . 3 8 
6 7 . 6 2 
7 7 . 4 8 
6 7 . 8 8 
7 5 . 8 5 
7 4 . 3 5 
76 .35 
7 2 . 2 6 
7 9 . 4 5 
7 1 . 9 0 
7 6 . 0 3 
7 8 . 0 0 
7 1 . 7 0 
7 1 . 3 7 
7 5 . 2 3 
7 0 . 0 0 
7 2 . 1 0 
71 .95 
7 0 . 2 0 

7 7 . 6 5 
7 8 . 0 0 
8 0 . 8 0 
7 1 . 9 5 
7 5 . 1 3 
7 7 . 3 5 
7 6 . 5 2 
7 2 . 6 2 
8 1 . 3 5 
7 2 . 1 5 
7 5 . 8 0 
7 4 . 3 2 
7 2 . 9 0 
7 8 . 5 0 
70 .25 
7 8 . 5 0 
7 7 . 3 5 
7 4 . 6 2 
7 4 . 5 0 
7 6 . 6 5 
7 5 . 5 0 
8 0 . QO 
7 3 . 6 5 
7 6 . 3 5 
7 8 . 3 2 
7 6 . 4 0 
7 1 . 5 8 
7 4 . 4 0 
8 0 . 3 5 
76 .08 

7 4 . 5 0 
7 4 . 5 2 
7 4 . 3 5 
7 1 . 6 2 
7 0 . 7 8 
7 2 . 6 0 
7 1 . 7 8 
7 0 . 6 5 
6 7 . 2 0 
6 7 . 0 0 
6 9 . 1 0 
7 4 . 8 0 
6 7 . 4 8 
7 9 . 4 8 
7 0 . 3 0 
7 4 . 1 0 
7 3 . 7 5 
7 3 . 5 0 
7 2 . 8 5 
7 0 . 2 5 
7 7 . 0 0 
7 2 . 6 0 
7 7 . 3 5 
7 0 . 4 9 
7 1 . 5 0 
7 3 . 2 5 
7 4 . 6 2 
7 8 . 2 0 
7 6 . 4 5 
7 5 . 7 5 

8 0 . 1 3 7 3 . 5 6 7 6 . 6 4 7 2 . 9 2 n' 

( 3 1 ) 
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The B r e a k i n g S t r e n g t h i n Pounds 

o f the S k e i n s 

f o r l o t s 2 1 , 2 2 , 2 3 , and 24 

Corrected to 25 
IiOt 

B"o. 2 1 

s counts 
Lot 

No. 23 
Break in 

l b s . 

Skeins 
Break in 

l b s . 

Lot 
Ho# 22 
Break in 

lbs. 

IiOt " 
Ho. 24 
Break in 

lbs. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21m 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8 0 . 7 0 
7 5 . 1 5 
7 7 . 1 5 
7 8 . 4 5 
7 2 . 5 2 
7 7 . 9 2 
7 8 . 0 0 
7 3 . 2 5 
8 5 . 3 0 
7 8 . 2 0 
7 8 . 9 5 
7 0 . 6 7 
7 9 . 0 2 
7 4 . 9 5 
7 4 . 7 5 
7 3 . 8 5 
7 4 . 27 
7 4 . 0 4 
7 9 . 0 0 
7 2 . 0 2 
7 7 . 2 2 
7 4 . 2 2 
8 3 . 5 0 
7 2 . 2 8 
7 4 . 6 8 
7 9 . 3 8 
7 3 , 8 2 
7 2 . 0 0 
7 5 . 9 0 
7 8 . 6 0 

7 1 . 5 2 
7 5 . 1 3 
7 5 . 8 0 
6 8 . 6 8 
7 6 . 0 0 
8 1 . 2 8 
8 1 . 1 2 
7 2 . 6 5 
8 0 . 5 5 
6 8 . 6 6 
7 8 . 6 3 
78 .65 
7 3 . 5 0 
8 2 . 4 2 
7 6 . 2 6 
7 6 . 5 2 
8 0 . 3 7 
8 0 . 2 2 
7 7 . 5 0 
7 7 . 1 1 
7 1 . 4 5 
7 5 . 3 5 
8 0 . 2 6 
7 3 . 4 8 
7 6 . 3 6 
7 8 . 2 3 
77 .72 
7 4 . 6 2 
7 9 . 6 8 
7 0 . 4 8 

7 6 . 8 5 
7 1 . 6 2 
7 6 . 7 8 
73 .30 
7 4 . 0 0 
75 .97 
7 8 . 9 5 
7 9 . 7 0 
7 3 . 0 2 
75 .26 
7 9 . 4 8 
7 3 . 2 0 
7 7 . 5 5 
76 .10 
76 .22 
76 .50 
7 5 . 2 0 
8 1 . 2 5 
8 3 . 8 2 
7 2 . 2 5 
7 6 . 5 2 
7 2 . 0 4 
7 2 . 0 0 
8 4 . 0 0 
7 5 . 8 0 
7 3 . 2 2 
8 2 . 0 0 
78 .35 
7 8 . 6 5 
6 7 . 3 3 

7 4 . 4 5 
7 9 . 2 2 
8 0 . 1 2 
7 5 . 0 0 
8 2 . 3 2 
7 6 . 6 7 
7 5 . 0 0 
7 4 . 1 0 
7 5 . 5 0 
7 3 . 3 3 
7 9 . 2 5 
6 9 . 4 0 
7 9 . 0 4 
7 9 . 2 2 
7 9 . 2 5 
7 4 . 5 5 
8 0 . 4 8 
8 0 . 5 7 
7 7 . 2 5 
8 1 . 6 8 
7 6 . 7 7 
7 4 . 8 7 
7 1 . 3 8 
7 1 . 2 3 
6 7 . 4 0 
7 3 . 1 2 
6 7 . 1 6 
7 1 . 0 0 
7 5 . 2 5 
7 8 . 2 2 

Average 76.33 76.33 76.23 75.76 
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H?he Breaking Strength in Pounds 

of the Skeins 

for Lots 25f 26, 27, and 28 
a 

Corrected to 25 ootmts 
: Lot : Lot : L© t : Lot 

Skeins : Ho. 25 ; Ho. 26 : Ho. 27 : Ho. 28 
: Break In : Break i n : Break i n : Break i n 

l b s . : l b s . : l b s . : l b s . 

1 : 78.75 : 74.48 : 74.52 : 81.28 
2 : 73.27 : 78.68 : 81.48 82.64 
3 ; 78.17 : 81.25 : 77.72 : 74.95 
4 : 76.24 : 80.13 ; 77.41 : 76.30 
5 t 70.57 , 78.65 ; 5 79.52 j : 81.80 
6 : 69.78 : 76.37 j 78.38 j 76.62 
7 : . 80.55 : 72.98 ; 76.77 : 77.68 
8 j 70.50 : 76.97 : 81 .92 : 71.66 
9 ; 73.75 : 70.86 : 77.95 : 78.32 

10 J 78.60 : 74.75 : 76.47 : 71.95 
11 : 69.97 : 79.25 ; 79.78 : 72.25 
12 j 74.00 1 71.65 : 71.00 : 71.52 
13 : 73.05 J 75.95 s 73.42 j 78.35 
14 j 69.12 : 73.98 : 75.18 i 75.39 
15 J 74.85 : 74.32 : 71.25 : 67.00 
16 : 74.92 : 71.65 : 76.77 : 77 .11 
17 : 75.85 : 79.65 : 75.00 : 75.04 
18 ; 78.75 73.10 74.20 79.03 : 
19 ; 77.00 : 72.60 : 74.10 : 80.00 « 
20 : 76.79 : 77.00 68.87 : 75.18 • 
21 ; 74.05 : 78.10 : 74.96 : 78.26 
22 : 70.45 J 78.32 76.75 : 79.25 
23 : 77.75 s 73.04 : 74.92 : 77.46 
24 : 74.10 : 71 .72 j 77.15 : 72.50 
25 \ , 70.70 : 74.48 : 74.70 : 72.67 
26 : , 78.52 \ 73 .41 : 72.52 : 76.12 
27 : , 78.00 { , 73.18 : 74.20 : 73.02 
28 : : 72.55 i 77.68 : 76.40 : 75.42 
29 j 68.62 : 74.01 : 72.52 : 78.22 
30 : 75.80 : 73.99 : 77.15 : 78.35 

Average 74.43 75.38 75.60 76.18 
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The Breaking Strength in Pounds 

of the Skeins 

for Lots 29, 30, 31, and 32 

Corrected to 25 s counts 
• Lot : Lot : Lot : Lot 

Skeins : ffo. 29 : l o . 30 : l o . 31 : B©* 32 
: Break In ? Break In : Break In : Break i n 
: l b s . : l h s . : l b s . l b s . 

1 : 77.00 : 76.23 : 76.20 : 81.26 
2 : 84 .00 : 72.52 : 77.48 : 81.46 
3 : 71.12 : 77.60 : 79.45 : 86.28 
4 78.32 j { 72.28 . 74.47 j 75.75 
5 : 78.78 : 68.28 : 72.33 ; 82.28 j 
6 : 70.20 : 69.15 : 72.71 : 75.71 : 
7 : 75.48 : 79.38 : 76.10 ; 73.78 ; 
8 : 78.06 : 79.38 : 73.02 : 79.50 : 
9 : 69.46 : 66.11 71.95 75.82 : 

10 : 82.00 79.80 72.53 72.73 : 
11 : 80.78 74.50 : 74.02 : 78.60 
12 66.25 70.54 75.45 : 77.68 : 
13 : 79.85 : 73.25 : 71.97 : 71 .84 
14 80 .62 75.25 77.65 81.10 
15 73.78 76.82 71.86 : 71.08 : 
16 : 78.50 : 79.00 : 70.92 : 86 .02 : 
17 ; 79.08 : 71 .51 76.71 : 82 .92 : 
18 80.00 76.14 : 79.47 72.73 
19 : 78.58 77.15 65.22 77.32 
20 : 71.80 : 69148 75.32 : 71.25 
21 76.20 : 73.70 70.33 73.62 
22 75.48 76.12 74.38 81.40 
23 78.50 78.00 76.25 87.08 
24 74.25 74.50 74.23 73.92 : 
25 77.48 : 73.68 74.38 76.06 : 
26 : 81 .28 J 74.66 77.91 : 71 .73 : 
27 69.78 : 75.00 : 77.75 : 71 .51 : 
28 : 63.50 : 68.71 : 72.16 76.36 : 
29 : 82.62 : 72.00 : 72.02 : 74.95 : 
30 : 75.25 : 78.16 : 75 .81 : 71.16 : 

Average 76.33 74.30 74.33 77.09 

(35} 
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Statistical Analysis of the lata 

Since the computed means were obtained by "breaking 

samples of the yarn spun, it was necessary to measure the 

amount of error introduced "by the sampling process. The 

measure selected for this purpose was the standard error 

of the mean and it was computed "by the formula (7). 
CT-, Q*~ 

x nr. 
Where H the number of samples and^^ is the standard devi­

ation of the samples from the mean. 

The standard deviation gives a measure of the variation 

of the samples tested and was computed "by the formula(8). 

(¥-; N 
Where d is the deviation from an assumed mean. 

To measure the err ear introduced into the standard devi* 

ation, the standard error of the standard deviation was 

calculated "by the formula (9). 

cgr = o~ 

Since the standard error of the mean for the majority 

of the lots-tested la approximately 6/10 of a pound, a 

difference of ^a|'4app^t%©r less between any two means is 

probably not i^^^mW^Brnt. ftme to pure chance in sampling. 

To illustrate the aethod of ealoulating the statistical 

data, all osAoulatiomif^r lot Ho. 2 are given on page 38. 
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c-= 
Breaking 
strength 
of skeins 
in rbs. 

78.75 
78.65 
77.00 
75.22 
77.91 
76.70 
76.74 
78.65 
75.48 
76.80 
77.97 
80 .75 
77.77 
78.75 
77.62 
73.80 
79.22 
76.22 
75.26 
75.20 
72.30 
73.05 
77.14 
70.04 
78.80 
79.18 
70.62 
80.00 
78.00 
70.87 
Totals 

d1 deviation 
from assumed 

mean 

X - 70 

5 
7, 
6 

8.75 
8.65 
7.00 
.22 
.91 
.70 

6.74 
8.65 
5.48 
6.80 
7.97 

10.75 
7.77 
8.75 
7.62 
3.80 
9.22 
6.22 
5, 
5 
2, 
3 
7 
0 

26 
,20 
,30 
,05 
,14 
,04 

8.80 
9.18 
0.62 
10.00 
8.00 
0.87 

194.44 

d ,2 

76.5625 
74.8225 
49.0000 
27.2484 
62.5681 
44.8900, 
45.4276 
74.8225 
30.0304 
46.2400 
63.5209 

115.5625 
60.0625 
76.5625 
58.0644 
14.4400 
85.0084 
38.6884 
27.6676 
27.0400 
05.2900 
09.3025 
50.9796 
00.0016 
77.4400 
84.2724 
00.3&44 
100.0000 
64.0000 
00.7569 

d' - / a- \ 
I ^ I / 

o= 

Where iV i s the algehrac 
sum. 

O490.6566 /194.44"W 
V 30 / 30 

c-= 49.6885 - 42.0034 

O 7.6851 

2.77 Standard deviation 
from mean. 

&~ 2.77 
^ 

I f 30 

2.77 - g . 0 5 Standard 
5.477 " error of 

the mean 

•1490.6566: 

194.44 ^ A Afl 

30 

Therefore 70-f 6.48 = 76.48 mean. 

(38) 
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Tabulate on of Besuits 

: Moam of breaks • Standard error : Standard dev ia - : 
»0tS ; corrected as to : 

: counts : 
of mean : t i o n from mean : ; corrected as to : 

: counts : G^~ I-^-ife?*-** * 
: cV*4# 

i.— i ( i n l b s . ) \ V77" I-^-ife?*-** * 
: cV*4# r 

i 
T. i 76.31 .430 : 2*41 : 
2 : 76.48 • 505 2.77 
3 j 76.75 .667 3 .65 : 
4 : 75.47 • 665 : 3 .64 

: 5 : 74.14 : • 655 ; 3 .59 $ 
; 6 : 74.59 : • 645 : 3 .53 : 
! 7 j : 73 .13 ; .513 : 2 .81 
I 8 : 74.54 : • 564 ; 3 .09 
} 9 j 75 .04 : .687 : 3 .77 : 
0.0 4\ 77.37 ; .610 : 3 .32 : 
B L 1 J • : 78.37 i .674 : 3 .67 ; 

M : 76.93 : .486 j 2 . 6 6 t 
13 : 80 .13 : • 248 s 1*36 : 
14 : 73.56 j .537 : 2 .94 : 

M : 76.64 .323 : 1.77 : 
16 : 72 .92 ; .570 : 3*12 : 
ll : 74.52 ; .738 t -4.0-4 : 
18 : 75.55 s .725 ; 3 .97 
19 : 76.20 • 617 1 2 .83 : 
20 : 73.34 • 464 : 2 .54 
21 : 76.33 : • Q 2 { 8 • 3 .44 : 
122 : 76384 • 676 : 3 .70 : 
123 ; 76.23 •„*"• • 679 $•". &£-72 : 

24 : 76.76 * • 723 % 3 .96 • 
125 : 74.43 i • 630 ; 3 .45 ; 
26 : 75.38 # 526 2.88 
27 : 75.60 • 590 • 3 .23 : 
28 ; 76.18 •62$ 3 .44 
29 : 76.33 • S44 ; 4 .62 : 
30 ; 74.30 : • 655 i 3 .60 ; 
an J 74.33 : • 648 t 3.0© : 
132 : i 77.09 .871 : 4.77 : 

Standard error of 
standard deviation 

•W 

# 

.3111 
• 3447 
.4712 
• 4699 
•4635 
• 4557 
• 3628 
• 3989 
•4867 
.4289 
• 4738 
• 3434 
.1756 
.3796 
• 2285 
•4028 
• 5216 
• 5125 
•3653 
•3279 
• 4441 
•4777 
•4802 
.6112 
.4454 
•3718 
• 4170 
• 4441 
• 5964 
• 4648 
.3873 
• 6158 

v*4 

(39) 
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Discussion of Results and Conclusion 

1- from the results of the breaking strength tests on 

the various yarns spun, the yarns produced from lot Ho. 13 was 

found to have the greatest tensile strength, fhls yarn was made 

from the picker lap which was produced under regular settings 

and speeds on the picker. !Uhe waste takftn off in th© picking 

operation was 1.2 percent. !I?he sliver made from this lap was 

delivered from the card having the mote knives set closer to 

the licker (setting was 15/1000 inch). All other speeds and 

settings of the card were regular. The waste removed in carding 

process was 5.28 percent, fhe mean breaking strength of this 

yarn was 80.13 pounds. 

%m The results of the statistical data show the yarn 

from lot lo. 13 to have the smallest standard error of the 

mean, this figure "being .248 pounds. 

3- Statistical data shows the yarn from the lot 13 to 

vary less in breaking strength than any yBm from the other 

lots, fhls standard deviation from the mean Is 1.36 pounds. 

4- Ehe yarn from lot 13 was found to have the smallest 

error of the standard deviation, this figure being .1756 pounds. 

Ehe results show that by increasing the percentage of 

the total waste removed from the cotton in picking and carding 

a stronger yarn will not necessarily be produced. Evidently 

some of the changes in the speeds and settings of the various 

parts of these machines, in an effort to increase the pereen-

tage of the total waste removed, must have caused some of the 

(40) 



long fibers to he brdken or weakened* (Phi8 damage to the long 

fibers Is a prohable cause of the lower "breaking strength of the 

yarns in some of the other lots. It would seem that certain sett 

ings and speeds on the picker used in conjunction with certain 

settings and speeds on the card tend to produce yarns of maximum 

evenness and strength. On other types of cotton, different in 

grade and staple from the type of ootton used In this study, 

this particular combination of settings and speeds on the picker 

and card will probably have to be modified in order to produce 

the best quality of yarn. 

(41) 
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