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A STUDY OF THE PROCESSING OF STAPLED RAMIE FIBERS
ON MODIFIED COTTON MACHINERY

INTRODUCTION

A. History and Purpose of This Study

Although ramie is one of the oldest fibers known to civilization,
today it remains practically unknown to the general public, Ramie was
known to the Egyptians before the period of the pyramids and the fiber
was spun on hand spinning wheels, Later, with the invention of power
machines, long ramie fibers were spun on the flax system. In this work
an attempt was made to spin different staple lengths on modified cotton
machinery and at the same time to study the possibilities of its
commercial spinning.

Sometimes ramie is classified under the new fibers,l not because
it is a new finding, but because its economic use is of more importance,

Ramie is a vegetable fiber obtained from the bast of the string-
less nettle or Boehmeria Nivea, Ramie has different varieties, the most
important being the Urtica Nivea with a white underleaf; a variety of
less importance, Urtica Utilis with a green underleaf, is grown mostly
in tropical countries and its cultivation is rarely seen outside of

India, China, and Formoaa.2

1J. V. Sherman and S. L. Sherman, The New Fibers (New Yorks

D. Van Nostrand Co., Inc., 19’.[6), PPe 30 .

william B. Dall, "Ramie - Has Tantalized Textile Men for
One Hundred Years," Textile World, 95: 93-98 and 206-210, 1948,




The introduction of ramie to Europe is comparatively new, Ramie
was introduced to Europe by the Dutch only one hundred years ago and
to the United States the latter part of the nineteenth century. The
fiber strongly resembles flax, and it is sometimes difficult to dis-
tinguish it by its appearance without the use of the microscope.

Thé ramie plant is a shrub, reaching from four to six feet in
height and is mostly cultivated in India, China, and the Philippines.
The plant needs very fertile soil, heat and humidity. Harvesting is
done when the leaves turn yellow at the lower part of the stem. In
some places the plant is harvested three to four times a year,

Next to harvesting is the separation of the fiber-bearing stem
from the rest of the plant. This operation is called "decortication",
and it is the first and one of the most important operations in fiber
preparation. The ribbon shape of the plant at this stage is usually
called China Grass.

The decorticated ribbon is then degummed, and this operation con-
sists of the removal of gums, waxes and pectins, and other noncellulosic
materials.

Care at this stage is of extreme importance as improper degumming
can easily ruin the spinnable character of the fiber and thus make

spinning impossible., Improper degumming also injures the fiber causing
loss of strength and luster.

B. Properties

Two of the most important characteristics of the ramie fiber are
its strength and durability. The strength of the fiber increases when
it is wet, Experiments have shown that ramie, when wet, is from 30 to



60 per cent stronger than when dry., It dries rather quickly, and it is
nonshrinkable, When wet and exposed to extreme temperature and dried
quickly on the flame of a burning candle, ramie fiber will twist in an
anticlockwise direction, Under the microscope, the cross sectional
shape of ramie is somewhat similar to that of cotton. The longitudinal
view has an irregular knotty appearance and can be distinguished from
flax and hemp by the pronounced diagonal cracks in the surface of the
ramie fiber and also heavy thickening. Osborne came to the conclusion
that the high number of fissures or cracks and their shape explain some
of the characteristics of the fiber. These cracks are responsible for
the great reduction in strength from the theoretical expected strength,
It also explains to a large measure the lack of extensivity and
flexibility of ramie. Osborne goes further to say, "if the fibers were
not so riddled with imperfections, it undoubtedly would be much stronger
and better commercially spinnable" .3

Ramie fibers, besides being strong and durable, are rot and mile
dew resistant., Ramie fibers can be bleached to snowy white with a
high luster. It can also be easily dyed with direct dyes which normally
dye cotton. Ramie is more absorbent than cotton, holding 28 per cent
of its weight of water, while cotton only holds 26 per cent,

C, Uses
Because of its water absorbency property, mildew and rot
resistance, and increased strength when wet, ramie has been used in

Bﬂerner Von Berger, "Textile Fiber Atlas VII-Bast Fibers,"
Rayon Textile Monthly, 21: L69-472, August, 1940,




manufacturing cordages, fish nets, awnings, fire hoses, sails, under-
wear, etc., It is used with wool in blends to give additional strength
and prevents shrinkage when laundered. It is also used in making

seat covers. Blended with rayon, it increases the wet strength of the
rayon material., Blended with cotton, it gives a linen-like appearance.
Because of its high water absorbency, it is used in the manufacture of

towels and napkins,



MATERIAL AND EQUIPMENT USED

The materials used in this study were two-, three- and four-inch

stapled, degummed ramie fibers, which were provided by Johns Manville
Corporation,

The machines used in the processing of the fibers were as
follows:

Whitin One Process Picker - 1949

Saco Lowell Roller Top Card - 1948

Five Roll Medley Drawing Frame - 1545

Four Roll Whitin Drawing Frame, Model L, FS - 1949

Saco lowell Long Draft Roving Frame, Model FS-1 - 1948
Woonsocket Whitin Super Draft Roving Frame, Model G8 - 1948
Saco Lowell long Draft Spinning Frame, Model Z-2 - 1948

In addition to the above machines which were used for the

processing of the fibers, the following equipment was used for test

purposes:

Saco lLowell Sliver Tester

Alfred E, Suter Vertical Single Strand Yarn Tester
(0il Plunger Type)

Central Scientific Electrical Oven

Roving and Yarn Reels

Chainomatic Balance

Twister Counter



EXPERIMENTAL

A, Processing Fiber into Yarms

The experimental work in this study was divided into three groups:
the first group dealing with two-inch staples, the second with three-inch
staples, and the third with four-inch staple ramie fibers.

The general experimental procedure followed in this study included
the processing of the stapled ramie fibers on modified cotton machinery,
In all experiments it was found that ramie acted differently from
cotton, and therefore a few adjustments on the machines were necessary,

Although efforts were made to process all three different staples
on the same machine at each step in the process for comparative pur-
poses, it was not possible to do so except on the spinning frame, where
the two-, three- and four-inch staple fibers were successfully drafted
and spun on the Saco Lowell Z-2 spinning frame,

The first step of the experimental work was to condition the
fivers for at least 2l hours at 65 per cent relative humidity and 70°F,
Mcisture content of the fibers was checked before and after the exposure
of the fibers in the conditioned room, Moisture content tests were
also made on the fibers during all operations.

Besides moisture content checks, observations were made for lap
splitting, compactness, fiber breakage and ends down during spinning and

the results of these observations are recorded and tabulated,

1. Processing of Two-Inch Staple Ramie Fibers
a. Opening and Picking. Since degummed and stapled ramie
fibers are fairly clean, Whitin Model 1949 One Process Picker was found




to be appropriate for the processing of the fibers. This picker has
a tandem feeder, which takes the place of the bale breaker and the
opener in a standard layout of opening machines, and also has a
Kirschner type beater, which gives the fibers a gentle carding action.

The ramie stock was run through the picker, regulating the speed
of the table in such a way that a picker lap of approximately 10-11
ounces per yard was obtained. Four ll-cunces per yard laps were made,
The four laps were rerun through the picker, thus making final picker
lap of li-cunces per yard., This rerunning of the laps produced a more
even lap than the ariginal ones.

b, Carding. The next operation in the processing of
the fibers was carding. The Saco Lowell roller top card was used in
this operation., The detalled operating data for all machines used in
processing are shown in Tables I through VIII inclusive., A study of
Table II shows that the speed of the licker-in was 180 repem. and the
doffer speed, 8 r.p.me These are very low speeds coniparad with speeds
used in running cotton.

From the ll-ounce picker lap, 55-grain card sliver was obtained
with a draft of 112 on the card.

The card web was weak with irregular selvages, Very little
cohesion between the fibers was noticed, thus necessitating the use of a
pan under the card web to prevent web breakage. At the end of a full

lap run the licker-in was examined. It showed no fiber loading, also
no lap splitting was noticed; however, fiber breakage was high. Balls
of powdered fibers were formed around the workers and the strippers of
the card. These broken fibers were traced, and it was found that they



eventually passed to the doffer and to the card web, causing holes and
patches in the web, A moisture check on the card sliver revealed that
the moisture content was 5.25 per cent. Due to the condition of the
fibers, this evidently is toc dry for processing ramie. These broken
fibers also caused a quick loading of the doffer and the cylinder, thus
resulting in unevenness of the card sliver, Results of card sliver
evenness tests are shown in Figures 7, 8, and 9,

Ce Drawing, The Medley five roll drawing frame was used
for the drawing operation. It was necessary to make some changes, as
this frame could not accomodate fibers of two-inch staple lengths with
the usuval five rolls., A set of rolls was removed from the frame, thus
converting the five roll frame to a four roll frame without altering
the character of the frame. Static was noticeable, especially at the
bottom of the calender rolls and at the entrance to the coiler head,

In this operation there was a noticeable "fly" of short fibers due to
fiber breakage. The drawing sliver was checked for moisture content
and it was found to be 5,50 per cent,

Six ends of 55-grain sliver were fed and a 52-grain drawing sliver
was obtained. When the first drawing operation was completed, the
stock was run a second time feeding six ends as before and a LB8-grain
sliver was obtained, Experimental results indicated that one drawing
operation was sufficient. The drawing web showed irregular selvages,
resulting in uneven sliver. Some sliver splitting was also noticed,

d. Roving., A thorough study of the different rcving
frames was made in the spinning laboratory before a final decision was

reached as to which frame was the best suited, After a few experimental



runs on both Saco Lowell FS-2 and Saco Lowell FS-l1, it was found that
Saco Lowell FS-1l system was the best suited for the ramie fibers due
to better fiber control.

The rolls were adjusted for two-inch fibers. Single ends of
L8~grain each (0.17 Hank Roving) were fed to the frame and a 2,10 hank
roving delivered with a draft of 11.80. The drafting of the sliver was
good and very little static was noticed. The original flyer spindle
speed was found to be too high for processing ramie, and therefore it
was decreased from 850 r.p.me to 635 r.peme by changing the size of the
motor pulley. Fiber fly was noticed during the operation.

e. Spinning. During this study an attempt was made to
process all three staple lengths on the same type of frame at each
process for better comparative purposes; however, this was not possible.
Therefore different types of machinery were used with the exception of
spinning. The Saco lowell Z-2 Long Draft spinning frame was found to be
the most satisfactory for all three staples on the same drafting unit,
The advantage of this frame was that longer staples could be spun with
comparatively good fiber control in drafting,

Similarly, as in the case of roving flyer speed, the spinning
spindle speed was also decreased. This was done by changing the motor
on the frame, The final spindle speed was 6150 r.,pem, The drafting of
the roving was good with a fair uniformity., Some roving breaks were
noticed at the creel,

The frame was run for at least four hours for each number of yarn
spun, thus giving enough yarn on the bobbins for single strand and skein
break checks and also for ends-down checks. Results of these observa-

tions are tabulated in Table I.
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2. Processing of Three-Inch Staple Ramie Fibers

a., Opening and Picking. The stapled ramie fibers were

conditioned for at least 2, hours at 65 per cent relative humidity and
70°F before processing., Whitin Model 1949 One Process Picker was used
in the opening and picking operation, Four lleounce laps were run through
the picker after which the machine was stopped and the four laps were
rerun giving a final lj-ounce picker lap. The evenness of the lap was
checked by weighing a yard of the lap at various intervals., The average
of four readings was taken. The processing quality of the fibers was
also noted, Very little static was noted and the fibers were evenly
distributed, indicating a good flow of air from the fan, The final lap
was open and resilient in character,

be Cardings The Saco Lowell Model 1948 roller top card
was used in the carding operation. This card is designed for long
staple synthetic fibers. A trial run showed that it was also suitable
for long ramie fibers. Low licker-in, cylinder and doffer speeds were
maintained, See Table I for card operating data, After each run the
licker-in was examined for fiber loading, Very little loading was
noticed during the operation. For the purpose of measuring waste, the
card was run empty until completely stripped of the waste. Waste from
the cylinder, doffer, workers and strippers was found to be one-half 1b,
Total loss on the card was three and one-half lbs., which constitutes
about 12 per cent. No lap splitting was noted and very little statie
was noted. The web was weak requiring a pan to prevent web breakage,

c._Drawing, Whitin four roll Model IpFS drawing frame
was used in the processing of the three-inch fibers., This frame is



designed for long staple fibers, and also for wool and blends of
stapled fibers. The top rolls are metallic. The diameter of both top
and bottom rolls are large in size(1-1/2 inches) to prevent long fibers
from lapping around the rolls. Six ends of 55-grain each were fed into
the frame and a 50-grain sliver was delivered. The stock was run a
second time in a similar manner to obtain a final L6é-grain sliver,
Static was noticeable both at the front and the calender rolls., The
use of mica powder on the rolls prevented the static to a degree. In
addition, a turn of paper wrapped around the calender rolls was found
to be helpful in preventing static. The drawing web was irregular,
mostly due to fiber breakage during processing, The drawing sliver was
good in strength., See Table I for details, and also Figures 7, 8, and
9 for sliver uniformity.

d. Rovinge Trial runs on different frames showed that the
three-inch staple ramie fibers drafted best on the Saco Lowell FS-l1
Iong Draft roving frame., Thus from hé-ga:{.n drawing sliver, 2,00 hank
roving was successfully processed.

The rolls on the frame were first set on a three-inch length
basis; however, drafting during this operation was unsatisfactory. A
check was made for fiber lengths in the roving and it was found that the
original three inch fiber was now approximately 2-3/l inches in length.
The rolls then were reset at 2-3/} inches from front to middle and at
2-7/8 inches from middle to back. With the new roll setting arrangement
drafting of the fibers was satisfactory.

e. Spinning, The Saco Lowell Z-2 spinning frame was also
used for spinning the three-inch fibers. The optimum spindle speed was
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found to be 6150 r.p.m, The frame was run for four hours for each yarn
count and enough yarn obtained on the bobbins for break and ends-down
checks., A range of yarn counts from 10's to 16's was successfully spun.
The spinning of 18's yarn count was found to be impractical due to high
ends down per 1,000 spindle hours. However, enough yarn was spun for
test purposes., A three and a quarter inch roll setting was used in
spinning the three-inch fibers. For further details see Table I,

3. Processing of Four-Inch Staple Ramie Fibers

a. Opening and Pickinge The four-inch fibers were

similarly conditioned under standard conditions and then processed
through the Whitin Model 1949 One Process Picker. These fibers were
harsh and stiff with many bundles of fibers rather than individual
fibers. The fibers were quite uneven in length, varying from two to
six inches, as shown in the fiber array in Figure 3. Since the settings
on the card were for shorter fibers, and to eliminate the possibilities
of licker-in loading on the card with these extra long fibers, a lighter
9-ounce lap per yard was used instead of the usual 12-ounce per yard
lap. During the processing some static was observed at the cage and the
lap was quite lumpy in appearance. The resilience of the lap was good,
b, Cardinge The Saco Lowell Model 1948 roller top card
was again used in the carding operation, Although the card web was
more even with a wniform selvage than those of two- and three-inch
staple fibers, fiber breakage was much higher under similar operating
conditions; that is, with the same relative humidity, temperature, and
moisture content, It was noted that the sliver in the can after being

passed through the calender rolls was stiffer than previous lots of



two=- and three-inch staple. The weight of the card sliver delivered
was S6egrains per yard,

Ce Drawing., A Whitin four roll Model L,FS drawing frame
was used in the processing of the four-inch fibers. Knowing that some
of the staple lengths of this fiber were four inches and longer, the
rolls on the frame were set at 3-1/2, 3=3/4, and L inches apart.

These were the widest possible settings that could be obtained on this
frame, Two drawings of the card sliver were made in the conventional
manner, which constitutes six doublings of the card sliver at the back
of the drawing frame, The web was even in appearance and the drawing
sliver was very compact, harsh and stiff, The weight of the drawing
sliver delivered was 62-grains per yard,

de Roving, A Whitin Woonsocket Model G8 Super Draft
roving frame was used in processing the four-inch fibers inte roving.
This is one of the latest model roving frames designed for long staple
fibers with a controlled draft assembly. Although this type of roving
frame bhas the Casablanca apron which is designed to control short fibers,
the roving was very uneven with slubs at short intervals. These were
probably caused by short fibers which could not be drafted properlye.

For machine and operating details of roving frames see Table V,

e. Spinning, A Saco Lowell Z-2 spinning frame was used
in spinning the four-inch fibers., The drafting of the fibers at this
operation was poor due to uneven roving. Most ends down on the spinning
frame were caused due to slubs and breakage of roving at the creel. The
yarn obtained was uneven with many thick and thin places. It was at-

tempted to spin yarn counts 16's and finer, but the spinning of these



TABIE I

SUMMARY OF PROCESSING DATA AND OBSERVATIONS

Stock
Moisture Content before

Two=-Inch Three-Inch Four-Inch
Staple Fibers Staple Fibers Staple Fibers

Conditioning (per cent): 5 5 3.75
Hand: Sof't Rather Soft Harsh
Conditioning Time (hours): 18 L8 L8
Relative Humidity (per cent): 56 56 60
Temperature (°F): 73 73 70
lMoisture Content after

Conditioning (per cent): 6 6 6.3

Picker

Static at Cage: Very Little Very Little Noticeable
Openness of Lap: Open Open Lumpy
Resilience of Lap: Good Good Good
Total Weight of Lap (1bs.): 25 25 25
Card

Lap Splitting: None None None
Licker loading: None None None
Weight of Roll and

Cylinder Strippings (1lbs.): 1/2 1/2 3/
Total Loss in Card (1bs.): 3 3-1/2 L=1/2
Total Fed In (1bs.): 25 25 25
Web Appearance

Static: Very Little Very Little Noticeable
Selvage: Irregular Irregular Quite Even
Strength: Weak Weak Weak
Tension: Weak tension, requiring pan under
the web, no cohesion
Sliver (Card)
Evenness (per cent): 28.7 19.) 17.5
Strength: Good Good Good
Weight (grains/yard): 55 55 56
(continued)



TABLE I
(continued)

e
—_—

Web Appearance
Static:
Selvege:
Strength:
Tension:
Eyebrowing:
Weight of First Drawing
Sliver (grains/yard):
Evenness (per cent):
Weight of Second Drawing
Sliver (grains/yard):
Evenness (per cent):

Roving

Drafting:

Static:

Evenness (per cent):

Spinning

Drafting:

Static:

Number of Ends Down

per 1000 Spindle Hours

10's Yarn:
12t's Yarn:
1U's Yarn:
16's Yarn:
18's Yarn:

Break Factor (1bs,)
10's Yarn:
12t's Yarn:
1;'s Yarn:
16's Yarn:
18's Yarn:

———————— =

Two=-Inch

Three-Inch

Four-Inch

Staple Fibers Staple Fibers Staple Fibers

Noticeable Noticeable
Irregular Irregular
Good Good
Good Good

Not Noticeable Some
52 50
58 Lh.25
L8 L6
59.1 50
Good Fair
Very Little Very Little
Lé 52
Good Fair
None None
82 126
168 252
294 378
100 630
8Lo G
1650 1740
1536 1602
1274 1,00
1200 1351
1026 1072

Noticeable
Quite Even
Good
Good
Some

52

32

62
L5.7

Poor
Very Little
53.75

Poor
None

252
378
650

2235

2152.8
204842
19L8.8
1816.2
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TABIE II

OPENING AND PICKING OPERATING DATA

uipment

Type Machine:
Manufactured by:
Year Made:

Machine Details

Width of Machine (inches):
Diameter of Feed Roll (inches):
Repems of Feed Roll:

Type Beater:

Rep.m. of Beater:

Diameter of Beater (inches):
Repeme of Fan:

R.p.m. of Screen Section:

Diameter of Calender Roll (inches):

Repems of Calender Roll:
Draft Constant:

Draft on the Machine:
Draft Gear:

Grid Settings

Bottom to Beater (inches):
Feed Roll to Beater (inches):

Operating Details

Stock:

Ounces/Yard for Two- and
Three-Inch Staples:

Ounces/Yard for Four-Inch Staple:

Pounds/Lap:

Temperature of Room (°F):

Relative Humidity (per cent):

Whitin One Process Picker
Whitin Machine Works
1949

38
2-1/2
7

Kirschner Beater
780

~1/8
7

Ramie, two=-, three-, and four-inch

i

9
20

80
55

*All fibers were processed through this machine,




TABLE TIII

CARDING OPERATING DATA

uipment

Type Machine:
Manufactured by:
Year Mades

Machine Details

Width of Machine (inches):

Diameter of Licker-In Pulley (inches):
Re.pems of licker-In:

Re.pems of Cylinder:

Re.pems of Doffer:

R.pem. of Calender Roll:

R.p.m, of Coiler Calender Roll:

Repeme of Strippers:

R.p.m, of Workers:

Diameter of Coiler Calender Roll (inches):
Draft Constant:

Draft Gear, Two- and Three-Inch Staples:
Draft, Two- and Three-Inch Staples:
Draft Gear, Four-Inch Staple:

Draft, Four-Inch Staple:

Production Gear:

Card Settings

Doffer to Cylinder (inches):
Licker-In to Cylinder (inches):
Doffer Comb to Doffer (inches)s
Screen to Cylinder, back (inches):
Screen to Cylinder, bottom (inches):
Screen to Cylinder, front (inches):
Mote Knife to Licker-In, top (inches):
Mote Knife to Licker-In, bottom (inches):
Feed Plate to Licker-In (inches):
Workers to Cylinder (inches):
Strippers to Workers (inches):
Strippers to Cylinder (inches):

17

Roller Top Card’
Saco Lowell Shops
1948

Lo

6-1/2 and 8
180

165

8

90

140

10

270

2
1525
13

112
22
70
20

0.007
0.009
0,017
0.026
0,026
0.312
0,010
0.012
0.012
0,010
0,010
0,010

(continued)



TABLE III
(continued)

Operating Details

Grains/Yard of Sliver, Two- and Three-Inch: 55
Ounces/Yard in Lap:
Grains/Yard of Sliver, Four-Inch Staple: 56

Ounces/Yard in Lap: 9
Temperature of Room (°F): 78
Relative Humidity (per cent): 58

*A.ll fibers were processed through this machine,

st
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TABIE IV
DRAWING DATA FOR ALL FIBERS

——

Two-Inch Three=Inch Four-Inch
Staple Fibers Staple Fibers Staple Fibers
uipment
Standard 5 Rolls L Rolls Drawing Frame
TP Wk, Drawing Frame Model LoFS
Manufactured by: Medley Mfg. Co. Whitin Machine Works
Year Made: 1945 1949
Machine Details
Type of Top Rolls: Metallic Metallic
Diameter of Bottom
Roll (inches)
Front: 1-3/8 1-1/2
Back: 1-1/2 1-1/2
Weight on Rolls (1lbs.)
Front: 32
Second: Lo Spring
Third: Lo Weighted
Fourth: Ll
Diameter of Calender > 5
Roll (inches):
Repemes of Front Roll: 260 210
R.p.mo of Calender Roll: 265 2l5
Feet/Minute: 95 82
Draft Constant: 192 317
Draft Gear (teeth)
First Drawing: 30 L8 L9
Second Drawing: 30 49 6L
Draft
First Drawing: 6.34 6.60 6.46
Secofﬂ Dra“ing: 6.L|.0 6.50 5.%
Roll Settings
First to Second (inches): 2-3/8 3 3-1/2
Second to Third (inches):  2-1/2 3-1/16 3-3/k
Third to Fourth (inches):  2-3/k 3-1/2 L
Operating Details

Sliver Fed (grains)
Sliver Delivered (grains)

First Drawing: 52 50 52
Second Drawing: 148 L6 62
Temperature of Room (°F): 78 80 80

Relative Humidity (per cent): 56 59 59




TABLE V
ROVING DATA FOR ALL FIBERS

— —— — —
Two-Inch Three-Inch Four-Inch
Staple Fibers Staple Fibers Staple Fibers

uipment
S.L. Long Draft Woonsocket Model G8 Whitin
98 Nuckine: Roving Frame  Super Draft Roving Frame
Manufactured by: Saco Lowell Shops Whitin Machine Works
Year Made: 1948 1918
Machine Details
Size Frame: 10x5 10x5 8xLk
Spindles/Frames 2L 2L 36
Repem. of Spindles: 635 635 670
Type of Top Rolls: Synthetic Synthetic Synthetic
Diameter of Front
Roll (inches): 1-1/8 1-1/8 1-1/2
Repeme of Front Roll: 105 105 90
Tension Constant: 60 60 67,08
Tension Gear: 58 58 52
Lay Constant: L3 L3 5545
Lay Gear: 35 35 45
Twist Constants L7 L7 57
Twist Gear: 27 29 33
Twist/Inch: 1.7 1,60 1,70
Twist llultip]ier: 1.20 1,10 1,20
Back Draft Constant: 120 120 200
Back Draft Gear: L8 L8 68
Back Draft: 2,50 2,50 2.9
Front Draft Constant: 200 200 360
Front Draft: L.68 k.60 5.21
Front Draft Gear: L3 L3 69
Total Machine Draft: 11,80 11,20 15,32
Bottom Cone Gear: 19 19 27
Top Cone Gear: 39 39 L8
Taper Gear: 19 19 15
Roll Settings
Front to Middle (inches): 2-1/2 2-3/L 3-3/4
Middle to Back (inches): 2-5/8 2-7/8 L
Operating Details
Sliver Fed (grains): L8 L6 62
Hank Roving Delivered: 2,10 2,00 2,20
Temperature of Room (°F): 78 78 80
Relative Humidity (per cent): 56 56 55

P
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TABLE VI

SPINNING DATA

ment
3 Saco Lowell Z-2 Long Draft
Type Machine: Spinning Frame*
Manufactured by: Saco Lowell Shops
Year Made: 1948
Machine Details
Spindles/Frame: 2l
Diameter of Cylinder (inches): 10
Diameter of Whorl (inches): 1
Diameter of Front Roll (inches): 1-3/8
Diameter of Back Roll (inches): 1
Ratio of Whorl to Cylinder: 9.80
R.peme of Cylinder: 530
Repeme of Spindles: 6150
R.peme of Front Rolls 70
Type of Top Roll Covering: Synthetic
Type of Drive: Tape
Type of Spindle: New Era
Back Roll Gear: 90
Crown Gear: 127
Small Front Roll Gear: 2L
Large Front Roll Gear: 67
Cylinder Gear: L0
Jack Gear: 61
Twist Constant: 759
Twist Gears See Table VII
Twist/Inchs See Table VII
Twist Multiplier: L.75
Draft Constant: 612
Draft Gear: See Table VII
Drafts: See Table VII
Roll Settings
Two-Inch Staple, 3
Front to Back (inches):
Three-Inch Staple,
Front to Back (inches): 3-1/4
Four-Inch Staple,
Front to Back (inches): L
Operating Details
Temperature of Room (°F): 70
Relative Humidity (per cent): 65

e ——————— e
- e e A —— = = T

*411 fibers were spun on this frame,



22

TABIE VII

SUMMARY OF SPINNING DATA FOR YARNS SPUN FROM
TWO-, THREE-, AND FOUR-INCH STAPLE FIBERS

Yarn Count:

Twist Gears:
Twist/Inchs

Draft Gears:

Drafts:

Ends Down/1000 Hours:
Break Factor:

Yarn Count:

Twist Gears:
Twist/Inch:

Draft Gears:

Drafts:

Ends Down/1000 Hours:
Break Factor:

Yarn Count:

Twist Gears:
Twist/Inch:

Draft Gears:

Drafts:

Ends Down/1000 Hours:
Break Factor:

51

1.2
82

1650

2235

Two-Inch Staple (2.10 H.R.)

12 bin 16 18
L7 L2 Lo 38
16.5 17.8 19 20,2
sk L6 L0 36
11.L 13.3 15,2 17.1
168 29 1,00 8L0
1536 127, 1200 1026
Three-Inch Staple (2,00 H.R.)

12 U 16 18

L7 L2 Lo 38
1645 17,8 19 2042

51 Lk 38 3L

12 1, 16 18

252 378 630 Impractical
1602 1,00 1351 1072
Four-Inch Staple (2.20 H.R.)

12 1 16 18
L7 L2 140 38
165 17,8 19 2042
56 48 L2 37
10.9 1207 11-'-.5 16.[!.

378 650 Impractical
2152.8 2048,2 19L48.8 1816,2




- T - T — 4"
| 1 ; | | 5
/ | |I Unprocessed Flbers, ) ..
T
}
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counts was impractical due to large number of ends breakage during
spinning. A four-inch roll setting was used which was the widest
possible setting that could be obtained on this frame. The spinning
of yarn counts lower than 16's were considered to be fair,

B, Sliver, Roving and Yarn Testing

1., Sliver Tests

In these tests 20 yards of sliver were run through the
Saco lowell tester for each test., This machine is designed to record
continuously yard per yard variations of the sliver on a graphical chart
as the stock is passed through the machine. The sliver passes through
two rolls., The bottom roll is grooved in "V" sghape, and the top roll
meshes the bottom roll, The top roll, through a system of levers, is
connected to a recorder which recards the up and down movements of the
arm on a chart provided for it. The movement of the recording arm is
amplified one hundred times. The recording paper is ruled horizontally
and vertically. The distance between each horizontal line represents
a variation of 0,001 inch in the sliver tested. The distance between
two vertical lines is one inch, epresenting a one-foot length of sliver.
The tester can be set to record sliver or roving on the chart either
at the same speed as the stock is passed, or some fraction of this
speed, In the present work, three inches on the chart represents one
yard tested,

After the sliver was fed to the tester, the recording arm was

adjusted so that it fell upon the middle heavy line marked zero, At this
time the thickness of the sliver was recorded and the machine was set

for operation.
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Average variation of sliver and roving was cal cul ated as fol | ows:

Sum of Max. Variations in Each Yard x 100 -, KX« T . X.
Nunber ot Yards Tested x Average Thickness = AAM AA* Ayerage Vari ation

Sliver tests were carried in the spinning | aboratory under or-
dinary operating conditions — that is, under same tenperature and rel a-
tive humdity that they were processed* A study of Table X shows the
four-inch staple card sliver to be the nost even. The sane fibers, how
ever, show greater unevenness in first and second drawing sliver tests,
due to larger fiber breakage at the draw ng operations. For instance,
when sliver unevenness of two- and three-inch staples fromfirst to
second draw ng operations increased by one and six per cent, respective-
Iy, the increase in unevenness was |k per cent with four-inch staples.
Card and drawi ng sliver evenness tests are shown in Figures 8, 9, and
10 and a sumaiy of tests results is given in Table I«

2. Roving Tests

Tests on roving fromdifferent staples were nade in a

simlar manner as that on the sliver. Since the sliver tester was
designed for testing roving only vipto 1.50 HR in size, two ends of
roving were fed to the tester. In testing the rovings only one wei ght
was used on the weight arm At this point it should be noted that if
proper roving tester was used in determning evenness, the variation
obt ai ned woul d have been greater. This is explained by the fact that
single end variation in roving woul d have been determ ned, instead of
the average variation of two ends as it has been the case with the

present systent



