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PREFACE

The work reported inm this thesis was conducted as a pgrt of
State Project 802, "Development of Improved Machines and Methods for
Seedbed Preparation, Planting, and Early Weed Control in Cotton Pro-
duction”, of the Oklzhoma Agricultursl Experiment Station. One of
the objectives of Project B0O2 has been to develop equipmentrthat
would improve the precision or accuracy of placement of seed in
planting. One of the results of research on this project has been to
grade acid delinted cotton seed to improve metering accuracy of the
planter box. The investigations in this study were not limited to
cotton seed alone, but did include acid delinted cotteon seed as oune
of the factors. The objective of this study was to obtain basic
information concerning an experimental roll grader. Shelled peanut
seed and delinted cotton seed were used,

~ The author is grateful to Pr@feséor Jay G;.Porterfield, the

thesis advigéor, for his assistance and c@umsel during the study and
for his comments and suggestions concerning the test of this tﬂesis.

Appreciation is also expressed to the personnel of the Oklahoma
Cotton Research Station at Chickasha, Oklahoma, for their cooperation
in counstruction of the test equipment and for thelr assistance in

conducting the tests,
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CHAPTER I

INTRODUCTION

The principle of grading or sizing objects by means of a "go" or
“no gd; gage has been used for meny years. The distance between two
fixed points or parallel surfaces was used as a reference to determine
whether an object was of a given size. | |
“This priveiple was utilized in a series of tests using acid delint-
ed cotton seed and shelled peanut seead for evaluation of smooth steel
r@lls as a grading device, Pre-=determined sizes‘of cottog or peanut
seéd were run through, or over, the parallel surfaces of two right-
circular eylinders consisting of two smooth steel rolls placed with
their parallel axes at an angle from the horizontal. The space
between the rolls was used as a;measuring device. One roll had a
constant diameter while the second roll had four different diame=~
ters, The different diameters were of such a size that the spacing
between the two rolls prpvided sizing possibllities for the seed
to be asccepted, by going between the rolls, or to be resjected; by
being retained upon the roll's surfaces. |

An é?aluation of steel rolls as a grading device consisted of
determiving the grading accuracy, in percent, under certain Tixed
conditions of roll speed, roll angle, apd rate of feed. The
effect of these factors at two levels each, was evaluated in a

total of eight combinations for three different roll rotation combin-
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ations: (1) both rolls turning in opposite directions such that their
adjacent surfaces had a tendemcy to lift the seed, (2) One roll turn~
ing in the same manner as above and the other roll stationary, and
{(3) both rolls turning in the same dirgctiqn,h This made twenty-four
different combinations in all.

It was hypothesized that the rolls would grade most accurately
at the lower roll speed, at the lowest angle, and that the rate of
feed would have considerable influence on grading accuracy, but thatb
the rate of feed would not be critical until the rolls were over-fed;
that.isy when seeds would tend to ride up on top of the seeds that
were in contact with the rolls,

It was hypothesized that thg rate of feed could undoubtedly be
increased a limited amount with an increase in roll angle and/or roll
spead, It Wés thought that the rate of grading wquld increase with a
greater roll angle but that grading acecuracy would decrease,

The acid delinted cotton seeds used in these tests had been select-
ed for g@g.tesﬁSAbyrrugning the seediover an A.T, Farrel and Company
Clipper Cleaner fapuing mill equipped with round hole screens. The
seeds that went through the 12/64th inch rdund hole screen and were
retained on a 11/6h%h inch round hole screen were then'subjected +0
minor diameter grading by the roll grading device., The seeds that
went through the roll section with a spacing of ll/6%th of an inch
were used for subsequent roll grading tests.

The peanubts used in the tests had previously been graded by a
round hole screen at shelling time and were subsequently graded to
"through” a 5/16 inch roll spacing on the roll grading device.

Various parameters thought to influence the performance of the



roll grading device were investigated. The parameters are presented

in the next section of this repbrt.



CHAPTER II

OBJECTIVES

The objectives of these tests were to evaluate the following
parameters:

A. To determine the effect of roll speed (200 and 600 rpm), rate
of feed (%two levels), and roll angle (5%nd 15°) on the grédn
ing accuracy of (1) smooth steel rolls turning opposite dire
ections such that their adjacent sides were turning upward,
(2} one smooth roll turning as in (1) above and the other
roll stationary, and (3) both rolls turning the same direc~
tion when grading acid delinted cotton seeds,

The object of comparing the three roll rotation combing tions was
t0o gain informetion for fubture design considgrations. If po differ-
ences in’gradimg accuracy were found, it Wouid te possible to have
more potential roll grading ares in one of the combinations. The
space between the rolls was the grading area. Inéreased grading
capacity would be provided by adding more roll units. Multiples of
thg combination of rells turaing in opposite directions would have -
the)least grading area of three roll rotation combinations. The
combination of one roll turning could utilize any of several
stationary devices to provide a fixed spacing for grading, and would
have the greatest potential in grading area utilization. The ;omn

‘bination of rolls turaning in the same direction would be intermediste
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vin grading area per unit of size.

B. To determine any effect on grading accuracy of smooth steel
rolls due to the relative size of the_product being graded.
This wae attempted by conducting the same tests aé in A above,
but using @eanuts instead of acid delinted cotton seed.

C. To determine, if posseible, the necessary length of roll sec-
tion to obtain high grading accuracy under the conditions
of objectives A and B above.

D. To arrive at some relationships of the time required for
cotton aund peanut seeds to travel along a twelve inch roll
section at roll spee@s of 200, hOOg and 600 rpm and roll
angles of 5%, 10°, and 15° with the rolls turning (1) op-
pogite directiouns, (2) cne turning and one stationary, and
(3) both rolls turning the same direction.

E. To determine the minor diameter distribution of the acid
delinted cotton seeds used in the roll grader tests.

F. To establish the percent of damage t0 cotton and peanut
seeds used Iin gradiug accuracy tests caﬁsed by the meter-
ing device and the rolls at the roll speeds of 200 and 600
rpmy.rates of feed (two levels), roll angles of 52 and 15°
with the rolls turning (1) opposite directions, (2) one roll
turning and ocue stationary, and (3) both rolls turning the

same direction.



CHAPTER III
REVIEW OF LITERATURE

A review of literature pertaining to roll grading research pro-
vided very little information. There was, however, considerable
evidence of commercial use of rolls for sizing or grading of many
products.

Prelimipary work with roll grading of acid delinted cotton seeds
was initiated in 1957 by Schroeder, et al (1). Two rolls were placed

with parallel axes at an angle of 6° as shown in Figure 1. One roll
TOP VIEW

\‘ Smooth Roll
]
2‘ Graduated Roll
,//:1 Seed Hopper

FRONT VIEW

Figure 1. Schematic diagram of an experimental roll grader for
grading acid delinted cotton seed.



had a constant diameter along its length while the other roll had dif-
ferent diameters at one foot intervals along its axis. The spacing
between the rolls (veried by the different diameters) was such that
the smaller seeds would be graded out at the upper end (feed end),
and at subsequent spacings increasingly larger seeds would be sized.
The spacings were such that seeds could be graded to size in steps
of 1/64th inches. The rolls accomplished their grading on the basis
of minor diameter of the seed. No formal test data was included.
It was reported; however; that a similar machine was used to separate
seeds of other types, besides delinted cotton seed; into minmor dia-
meter classes. The machine appeared to have possibilities for a
wide application for size distribution studies of most types of
agricultural seeds, While no commercial value of sizing of cotton
seeds (or other types of seeds) was evident, the machine appeared
to be an a;cellent device for measuring minimum diameter because of
its high reproducibility and precisionm.

Roll grading of citrus fruits was reported by Hendersom (2).
The roll sorters were fast, accurate, and cause little damage to
fruit. The fruit, in some cases, was fed across the axis of the
rolls, vhile the rolls conveyed the produce by rotating all in the
same direction. The rolls, as shown in Figure 2, were rotating
counter-clockwise, The fruit was continuously rotated so that each
individual piece had an opportunity to register its minimum
dimension with the spacing of the rolls. In most sorters the spac-
ing between rolls;, or sections of rolls, increased progressively so

that the various sizes of fruit were graded,



Citrus Fruit Sorter

Produce Travel

: O
(00|00 Q

v Medium Size Fruit Small Size (::)
Fruit, Twigs,

Large Size Fruit N and Leaves

Figure 2. A schematic diagram of a roller sorter (aizer) for
citrus fruit.

Another source concerning citrus fruit grading provided additional
information as to the machinery available for sizing of citrus fruit
(3). Mention was made in this trade bulletin of roll sizers having
lengths of 20 to 45 feet with 6 to 8 sizing rolls (see Figure 3)

which provides 7 to 9 sizes of fruit. This sizing method differed

- e - —

\'—Conveying Belt—/

LEFT END VIEW FRONT VIEW

Figure 3. Roll Sizer for orange, grapefruit, or tangerines (roll-to-
conveging belt spacing easily adjusted for different fruit
sizes).



from that reported by Henderson (2) in that the fruit moved parallel
to the axis of the rolls. The sizers were manufactured to handle
orauges, grapefrult, or tangerines by a quick adjustment of the roll
spacing.

The fruit was supported by the grading rolls and a flat belt,
The bellt couveyed the fruit along as 1t ran parallel to the roll
axis, The spacing between the rolls and the belt increased in size
with each successive foll, due to the smaller :oll diameter encountered.
This provided a2 means of sizing fruit; the smaller fruit was graded
first. Size adjustment was made by moving the rolls closer to the
belt or farther away.

Another fruit grading or sizing machine using rolls for fruit
sizing was found in trade literaturs (4)., This machine conveyed the
fruit along the roll axis with a soft rubber belt as in the previous
sizer just described. This machine differed in that the size adjust=
ment was made by changing sleeves on the master shaft, providing four
sizes of apples or peaches,

One other type of roll grader for feod processing was found in
the literature review. This particular roll design was used for
sizing potatoss avrd onicns. Several sources were found; one was a
report of research om sorting of potatoes by W, J. West (5). The
grading device cousisted of a series of specially constructed rubber
rolls. The surface of these rolls may most nearly be described as
an ellipsoid of revelution. Each shaft has seversl of the rubber
covered rolls mounted along its longitudinal axis. Two or ﬁore of
these shafts placed side by side formed g series of holes (size of

hole varied with shaft spacing and roller spacing on the shaft).
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Two sizes of the ellipsoid sections were used to provide three grades
or sizes of potatoes, AIIl rolls were turned in the same direction

to move the ungraded produce along to the next section, The grading
was reported to'bé efficient so long as the feeding rate was not too
high; when too high, some of the potatoes sizes were carried into the
next section. An even flow of potatoes was maintained over the
sorter, provided the feed conveyor was kept full, If feeding was
interrupted snd the feed conveyor allowed to become empty, some
potatoes remained on the grader and merely rolled around and around
without forward travel. These potatoes, if left on the grader for a
time, were damaged by the rolls. A schematic diagram of the rolls is

shown in Figure L,

i

«— Sof't Rubber Covered

I} Rolls

Potatoes, Onions, or
other Produce being
sized

Figure 4, A schemstic diagram of rubber covered grading rolls
(a top view).

Another source having to do with a machine with similar rolls,
differed somewhat by having expanding rolls (6). The ellipsoid sec=-
tions were mounted on shafts; as in the previous machine, The
shafts were different in that they were automatically adjusted in

their relative spacing with the next shaft by precision machined
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rotating spirals. The shafts were mounted as a part of a "slat-
type" of conveyor (the shafts replacing the conventional slats). By
means of the rotating spirals, the shafts were adjustably spaced to
allow for four sizes of potatoes or onions. The spacing increased
in size as the conveyor moved the produce along the sizing machine .
An automatic set screw feeding device made use of a small roll
grader to orient the various types of set screws and to reject mis=-
fits (7). Two rolls made of high gquality hardened steel were rotated
slowly in opposite directions as shown in Figure 5. The rolls were
fed by a feeding device that fed the setscrews onto the rolls in a
single file. The setscrews passed along the trough formed by the

rolls to a point where matching grooves in the rolls allow the

Counter-rotating Steel Rolls

«< Setscrews
Metered Onto
l Rolls
Top View
- Discharge Tube
Front View

Figure 5. Roller grader-feeding device for setscrews and other
parts - (springs, tapered units, etc.).
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setserew to drop into feed tubes with the heavy point ends down. The
rolls aubomatically inspected the setscrews' diameter gnd rejected
‘misfits. Users of the feeding and orienting device reported product-
ion lucreases from 300 pleces to over 2100 pieces per hour.

Another source reported a similar device that differed by using
a pair of tspered rolls to aubomatically feed such parts as tapered

units (fountain pen caps)y springs, inserts; and other components
having a variable dimension along a given axis (8)., Two motor-driven,
counter-rotating rolls, aligned parallel’ to each other, contained

g slight taper at ope end., The gap between the roils was arranged

g0 that the parts traveled along the roll surface until they reached
the wedge-shaped gap created by the taper. The end of the upnit being
- metered, that hsd the smsller dimensicon, then proceeded through the
wedge first.

The mechanism handled a wide range of sizes and shapes.
Chéng@over from ome size to another was rapidly sccomplished simply
by adjusting the angle between the rollers. Completely cylindrical
rolls could be. used, the required wedge being established by a slight
dilvergence of their axes. Grooving one roll facilitated feeding
parbs at controlled and high advance rates. Grooving both rolls

permitied the feeding device to handle T-ghaped parts.



CHAPTER IV

APPARATUS AND TEST EQUIPMENT

The Toll grader under test was built at the Oklahoma Cotton
Research Station. The rolls were made of cold-rolled steel shafting
and cut to the selected size in a lathe., One roll had a constant
‘diameter along its length for three feet plus a drop-out length of
smaller diameter. The other roll had three sections, each one foot
in length, but of different diameters, plus a fourth section that
was much smaller to provide for a positive drop-out area (See %igure
.6). The rolls were mounted with their axes parallel. _Thé roliﬂaxes
. were spaced such that in the first one foot section no seed ééu}d
drop through, This sectionﬂwas provided as a line-up area for the
seeds., Efficient grading required that the seed be in contact with
the rollsg the line=-up aréa had a definite tendéncy to place the
seeds in single file readj for grading.

Figurev? shows an over<head view of the rolls. Only a portion
of the line-up area was visible és the metering device“ﬁas in the
way. The second one foot section was the first area for grading and
was painted black (for the picture) to ¢learly define this particular
area, All of the seed usgd for‘thé'tests had previocusly been graded
on the round hole clipper cleaner and had been run through this
second one foot roll section, A1l of the seed should have gone
through this‘area during the test. :The seed that did go through, when
converted to a percent of the total,frepresented the percent of grade

ing accuracy,

13



~ " Experimental Rolls

_ _ — D
_ , . . 2+
| BM— Dl : I : . . R ' » v : i
s X _ | J | | N
.l 7~ : 7
T ] a f?L a s} } 4 y
. ! T
Roll Diameter Sizé = Inches ' |
TYPE OF SEED TEST Db @ & 43 @ 5, S, S35 5,

,.Acierelinted_ 1. 2812 0. 7500 l 5000 1.3750 1. 2500 0. 7500 O. 109h O 1719 0.234% 'O.YSOO
Cotton Seed v ,

Shelled Peanut N . : LR

Seed

- Figure 6.

l.OOQO 0.7500- 1.5000 1.3750 1.2500 0.7500 0.2500 10.3125 0.3750° 6.7500

A Schématic diagrém showing a top view of the roll grader used in grading'accuracy
tests, seed damage tests, seed timing tests, and length of roll tests. The smooth

-roll used in the peanut: tests was smaller in diameter than was the roll used in

the cotton seed tests. This was to allow -different spacings between the rolls as
1nchated by the information given above, -
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Figure 7. A top view of the roll grader.

Figure 8. A side view of the roll grader showing drives
and the cetch psn. Note the one horizontal drive
chain vhich drives the rolls.

15
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The third one foot roll section was used as an additional
measure of roll length necessary to contain the seeds under the test
conditions. The fourth roll section, approximately six inches in
length, was provided as a positive drop-out area.

Two + hp Graham variable speed:drive units were used for the
driving mechanism in these tests. Figure & shows the drives used for
the test of two rolls turning in opposite directions such that their
adjacent surfaces traveled upward. The left roll, as shown, was
driven by the variable speed unit and, in turn, drove the right roll
through & spur gear. The lower drive unit was used to drive the
metering device at a constant speed of 56 rpm. The upper drive unit
was used to vary the speed of the rolls (200, 400, or 600 rpm) as |
specified by the randomization in the test design.

Figure 8 is also the set-up used for driving the test involving
one roll turning and one roll stationary with one exception. The spur
éear on the right roll was removed so as to not turn this roll when
the tests involving one roll turming-ocne roll stationary were conducted.

Figure 9 illustrates the set—up used te drive both rolls in the
same direction. The spur gear on the right roll was removed and a
sprocket was placed on the end of the shaft. The outer chain, as
shown in Figure 4, drove the left roll in a counter-clockwise direc-
tion at the same time that the inner chain drove the right roll in a
counter-clockwise direction: both were driven at the same speed.

Figures 8 and 9 show & side view of the catch-pan used in the
peanut grading tests while Figure 7 shows a top view of the catch-

pan (note the one-inch increments in the pan). The one-inch incre-
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“*“Jc'
}ﬂw

Figure 9. A side view of the roll greder which differs
from figure 8 by heving two horizontsl drive chains
to drive the greding rolls.

Figure 10. A top view of the metering device used to
feed the roll greder. Pesnut planter pletes sre
shovm.

17
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ments are baffle plates that extend to the bottom slide, Each compart-
ment was separate from the next., The cabtch-pan provided a means of
d@b@rmlning the percent of grading that occurred at esach succesgive
one=inch inerement. The bottom of the cateh pan consisted of a

novable slide to empby each unit.

The catech=-pan uged in the scid delinted cotton seed grading
aceuracy test had baffle plates each one-half inch apart but, other-
wige was like the cateh-paun shown inm FPigures 7 and 8, This provided
twenty-four iadividusl "cells” per one foot of roll sectiom in whieh
to cateh the cotton seed s graded,

Figure 10 shows a top view of the metering device used in feed-
ing seeds to the roll section during the tests, Figure 9 shows g
side view of the metering device, The planter box used was a Cole,
Duplex planter box.

The plates consisted of a right and a left hand plate as can
be seen by Figure 10, The cells on the plates (delinted cotton seed
and peanut seed) were cuvped right er left depending upon direction
of rotation of the plate., The right hand plate turned counter-
clockwise and the left hand plate turned clockwise, Th@ plates
were inelined from the horizontsl at approximately 45° with a portien
of the lower circumference running through the seed supply. The
cupped cells pilcked up & seed when at the H@bt@m.movltién and carried
it to a top peeitien where the cell was exposed to the drop-out hele e
Seed ejection from the cell was primarily due to gravity and to a
lesger degree due to centrifugal force. The plates W@r@ operated

at a constant speed of 25 rpm,
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The rates of feed for the acid delinted cotton seed were varied
as to low, medium, and high by using planter plates manufactured
for metering sorghum seeds., The l@wegtvrate of feed was metered by
one 8 cell plate. The 8 cell plate metered at the rate of approxi-
mately 2.7 pounds of delinted cotiton seed per hour. Ounly the 16
cell plate was used for the medium rate ard it metered approximately
b.8 pounds of delinted cotton seed per hour, The highest rate, for
the cotton metering, was the combination of both plates (8 and 16),
apd they metered sypreximately T.9 pounds per hour,

For peanut seed tests only two feed rates were used and; in
this case, the low rate of feed wae provided by a 16 cell peanut
plate that metered approximately 17.1 pounds of peanuts per hour,
The high rate of feed consisted of two 16 cell plates. Together |
they metered approximately 32.1 pounds of pesnubs per hour,

The average weight of the acid delinted Parrott cotton seed was
approximately .10 grams and the average welght of the shelled
Argentine pesout seed was ap”TOXLmat©¢y 230 grams., The minimum
diameter of the peanut seeds, as determined by the roll spacing of
5/16 inches, was 1.82 times az large as was the minimum diameter éf
the acid delinted cotton seeds (roll spacing 11/6hkth inches),

Caleuwlations comcerping the relative gize of the minor diameter

£ the delinted cotton seed to the rells used in gfadlng (average Wf
the two rolls' dismebers) lndlcated that the cobbon seed's minmimum

diameter wasg approximately 13% as big az that of the rolls. Calcula=
tions for the peanut seeds showed that the peanuts' minimum diameter

was approximately 26% of that of the rolls (average of both rolls),
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A1l treatments concerning grading accuracy for delinted cotton
seed were conducted for a seed metering period of five minutes as
determined by a step wabch; two minutes were used for peanuts.

The seeds caught irn the catch-pan increments were weighed
separately on a gram scale‘te the clesest L1 gram and were recorded
separately,

The damaged seeds in the tests designed to evaluate seed damage
were pleked out by hand after cereful observation. Thelr weights
ware recorded according te the roll section that the damage occurred
so that "percentage of damage” could be caleulated,

The delinted ecotton seeds used in determining the miner diameter
distribution were measured with a micrometer to the nearest ,001L iunch,

A randomly selected group of seeds wes used for these evaluatiens.



CHAPTER V
THEORETICAL CONSIDERATIOHNS

Theoretical consideration, thought teo have application for
these tests, would include the effects of the frictional forces and
the physical relationships of the size of the seed-to-grading rolls.
The following discussion is presented to inform the reader of these
important considerations.

Figure 11 is a diagram of the forces acting in a vertical plane
upon the seed in the roll rotation combination of rolls turning in
opposite difectionso The seed was under gravitational pull; this
force was being resisted by the normal forces and the tangential
(frictiénal) forces. Frictional forces were limited by the normal
force, the surface conditions of the sliding surfaces, and the type
of material in contact. The frictional force was expressed by the

following formula:

f=pun
Where: f = frictional force
M = coefficient of friction
n = normal force (perpendicular to contacting surfaces)

When & seed was small enough t¢ go through the grading space
between the rolls, and did go through, the normal force became
zerc, the frictional force became zero, and the foree of gravity
had no resisting force. In actuwal practice the seed may bounce
from side to side between the roll surfaces, tending to slow the

grading action., It was found, at high roll speed, that some of
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the seeds were throwo out of the rolls., It was hypothesized that the
seeds were not reglistering their minimum diameter and were " shot"
out of the grading area.

Figure 12 shows a conditien where the frictional forces tendiﬁg
to 1ift or held the seeds were not meéessarily unifermly applied,
The frictiomal force (Fil) had a tendemey te lift one side of the
seed and te turn the seed iﬁ a cleckwise direction. The fricti@aalv'
force asgociated with the statiomary roll (F2) had a tendency to
prevent the seed from falling through the érading area, The frictienal
forces W@r@‘limited by the gormal forces ard the surface conditions.
The seeds probably would have a tenden@y to rotate as the forces Ft 1
and F 2 would not likely be equal,  Sliding frictienm is generally
congidered to be less tham static frietion, therefore, Ft 1 would
probably be less thap F 2 and the seed would be apt to rotate counter-
clockwise,

Figure 13 is a force disgram for the seed as affected by the
roll rotatios combination mumber 3 (rolls turning in the same directien),
The tangential forece from each rell actsto turﬁ the seed clockwise,

Figure 14 is a schematic diagram showing the grading rolls,
rell spaecing, sand s theoretical seed in combact with the rolls, Ine-
geribed between the roll surfaces is g eirele having a diameter equal
to the rell-to-roll spacing. The radii of the roll, seed, and the
eirele inseribed between the rell surfaces combine to f@rm a Tight
trisugle with & 90° angle and two acute apgles, A and B, The tangent
to the grading roll at the seed-to-roll combact point makes ar angle

1

B~ equal to angle B (messuring angle Bl from the horizeetal).



23

ROLL ARRANGEMENT NUMBER 1

W oo

Fo {1 or 2) u

Pt (X oy ) s

Figure 11

weight of seed
normal force tor rolis 1 or 2

tangential force due to rotation of
roll 1 or 2 (friction)

A force diagram of a secd or an object

being graded with rolls turning in op-
posite directions.



ROLL ARRANGEMENT NUMBER 2

Roll Number 1

W
Fr {1 or 2)

Ft (1)

F (2)

Pigure 12,

Seed

Roll Number 2
(stationary)

= weight of seed

rormal ferce for rells 1 or 2

tangential ferce due to rotatien
of roll number 1 (frictiom)

frictional force resisting
gravitational force

4]

A ferce diagram of a seed er am ebject .

‘being graded vith one roll turning :nd

ene roll statianury.

2k
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ROLL ARRANGEMENT NUMBER 3

Rell Number 1 Roll Number 2

wveight of seed

W =
Fa (1 or 2) = npormal force for rolls ;fg
F$ (1 or 2) = tangential force due o rotation

of roll 1 or 2 (frictiom)

Figure 13. A force diagram of a seed or am object
‘ ~ belmg graded with the rolls turaimg ia
‘the same directiom. _ |
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Therefore, if the measure of angle A was known; angle Bl would be
equal to 90° - angle A. Angle B is complementary to Angle A,

A test was cornducted to determine the "angle of friction" for
delinted Parrott cotton seed and shelled Argentine peanut seed,
The test was based upon the hypothesis that the angle of inelination H
of a surface upon which a seed would start to slide depended upon
the coefficient of frictiom. It was further hypothesized that a
seed in comtaet with a‘steel roll would react in the same manner as
Woul@ a seed ln contact with a flat steel surface that was positioned
at the same amgle a8 a tangent te the contact point of the steel roll

and zeed., This was based wpon the assumption that the steel roll

]

and flat steel surface had the same steel-to-sesd coefficients of
friction. A flat surface of cold rolled steel was burnished with a
piece of fine carboruadum cloth for this determination. Appendix
Data Sheet XXIV gives a tabulation of the resuits. The average c¢f the
trials indicated an angle Bl or 23.0#0 for delinted cotton seed and
an angle BY of 20,68° for shelled peanut seeds with no seed coat
(typieal for the grading accuracy tests). These values indicated a
coefficient of fri@tioni(S tan angle Bl) of 4253 for delinted
Parrott cotion seed and 3775 for shelled Argentine peanut seeds
(with no seed coat)..

This imformatién indicated that the poinﬁ of contact of the
delinted cotton seed to the grading roll must be at an amgle A
(90° - BL) of 66.96° or less, otherwise the seed would be. nf%;ed by
the roll out of the grading arez. The peanubt seed nust cogtaet the

grading roll at an angle A of 69.320 or less,for the same reason,.



GRADING ROLL -~ SEED RELATIONSHIP

GRADING ROLL

Seed small enough to
have been graded

Br & rs

By ¢ HE

]

Cos A

Where: Br = amalle@t ~-“C:JI?L

b
o
[
=
®
b
g

The angle ketween a line
ﬂﬂmneﬂting the centers sf the
rolls g Be

the center of the smal lest
roll and the center of the
sead to_be graded

Angle BY = 90% . Apgle &

3

Angles B

Figure 1h, A schematic view of roll d 2 seed
subject te grading. Certaim phiysicsl
glze relmbionships are givem by the
sbove trignometric fumction, '
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This would iﬁdicate, that due to the lower coefficiemt of frictiom
for the pearut seeds, that the peanut seed cpuld contact 2.3.6o higher
or the gradieg rolls tham the cobtton leeds.and still not be carried
up and out of the grading area. The differing ceefficients of rrie-‘;
tiom for the two seed types were respomsible for the differemces inm
the theoritical liﬁitimg value of Angle A for the two seed types.
Actual test conditions can be compared to the theoretical
limiting conditions (based upon their coefficients of friction).v The
following calculatione are based upon the gquation of Figure 1k,
The Rs values were obtaimed from the largest minimum seed diameters‘
found in 40O raﬁdomly chosen seeds (Bibliogrgphy reference 10).

The equation of Figure 14 states:

Rr & rs
Cos A = RE ¢ Rs
For delinted Parrott cotton seed For shelled Argentine peanut seed
Rr = 1.2812/2 = 0,6406 Rr = 1, oooo/z = 0,5000
rs = 0.1719/2.3 0.08595 rs = 0.3125/2 = 0.15625
Re = 0.2230/2 = 0,1150 Rs = 0.3330/2 = 0.1665
0,6406 ¢ 0,08595 = 0.96603 = 05000 & 0,15625 = 0.98462
Cos A = O oL Cos A = 5.5000 + 0.16650
Angle A (cotton) = 1k,98° Avgle A (peanuts) = 10,06°

These calculations approximste actual roll grading conditions,
The Rs values used for these @alculations were based upon larger ‘
,minlmum diameter seed than were msed iv the grading aceurscy. testso‘
The ﬁi@ds used in the grading accuracy tests were of such a size

that Rs (Radius of the seed) was equal to or lese than rs (radius of

the roll spacing).
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CHAPTER VI
PROCEDURE AND DESCRIPTION OF TESTS

Preliminary Investigation

Visual observations were made to determine a roll speed
range that would give”resuits showing differences in grading
accuracye.

The metering device (Cole planter box) was operated at
various shaft speeds and pnder different plate combinations to
arrive at an observed upper rate of feed that would tend to
over-feed the grading rolls, particularly so at the low angle
and low roll speeds.

Various roll angle settings were tried in order to select
the angle setting that would provide information on grading
acCCuraey.

The observations and findings of these preliminary trials
were used to set up the cenditions of the tests and are des-
eribed under the deéeription of the tests.

Deseription of the Tests
Acid Delinted Cotton Seed
- Grading Accuracy Tesbts

Acid delinted cotton seeds of the Parrott variety were

used for grading accuracy tests. The seeds for all grading

accuracy tests were first graded on the basis of major diameter

29
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on the Clipper Cleaner fanning mill through a 12/64th of an inch
round hole scréen, but were retaiped%;ﬁ the next smaller screen
having 11/64th of an inch round Holes. The seeds were subsequently
run through the roll grader section spaced at 11/6h£h of an inche
Only the seeds that went through the 11/64th of an inch roll Spacing
section were used for the test inv@lving seid delinted seed.

Mn additional measurement wss made during the grading accuracy
tests, The catch-pan below the roll sections waé divided into one-
half inch increments such that ﬁeasurements could be made &s to the
length of roll section necessary to accurately grade the seed. In
the one foot roll section spaced 11/64th of an inch apart; there were
twenty~four catch pans and in the entire length of the rolls there
were & total of 49 categories. The weights of the seed in each one-
half inch increment were individually recorded for each test condi-
tion of the various roll rotation combinations.

Test Noo. 1 = This test involved the use of two rolls turning °
in é?posite directions, such that their adjacent surfaces were turnQ
ing upward and away from the seed drop-out area.

Test No. 2 = This test differed from Test No. 1 by having only
one roll turning, such that the surfice adjacent to the other roll
(stationary) was turning upward.

Test Ho. 3 = In this test both rolls were turning in the same
direction.

Test conditions for the above three tests werefidenticala The
statistical design was of a 2 x 2 x 2 factorial arrangement of eight
treatments in & randomized block design having four replications.

The factors involved were as follows:
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Treatment No, Roll Speed Rate of Feed Roll Angle
1 200 rpm 8 cell Plate 5°
2 600 rpm 8 Cell Plate 59
3 200 rpm 8 Cell Plate 15°
L 600 rpm 8 Cell Plate | 15°
5 200 rpm 8 & 16 Cell Plates 5©
é 600 rpm 8 & 16 Cell Plates 50
7 200 rpm 8 & 16 Cell Plates 15°
8 600 rpm 8 & 16 Cell Plates 15°

« Timing Tests

It was felt that icformation pertaining to the length of time

required for seeds to travel along the one foot roll section might be

of value in caleulations for future designs. The acid delinted

cotton seeds used in these tests were selected on the basis that thelr

minor diameters were too large to allow the seed to go through the

11/64th of an inch roll spacing.

The tests were conducted on the basgis of roll speed and roll

angle under the test conditions as follows:

Treatunent No, Roll Speed Roll Angle
1 200 ropm 50
2 200 rom 10°
3 200 rpm 15°
b 500 rpm 50
5 400 vpm 209
6 OO roym 15°
7 600 rpm 5°
8 600 rom 10°
9 600 rom 15°

The test conditions were identical for test Number 1-T (Both

rolls-turning in opposite dirsctiovs), 2T {One roll turning and oue

roll Sﬁati@ﬂary>} and 3T (Both rolls turaning the same direction). Rate

of feed was not & factor in the timing tests.

The three tests were
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of & 3 x 3 factorial arrangement of the nine treatments in a randome
ized bloek design having four replications.

The geeds were placed by hand on the upper roll section. The
stop wateh was started a3 the seeds entered the roll section spaced
at 11/64ths inches, After the seed had traveled the one foot length,
the wateh was etopped and the time was recorded, Four seeds were
uged, one at a time, to get a betler estimate of the time required for
the zeaeds to travel the one foot distance., The average time of the

four seeds was the basis for the analysis for each test condition.

- Seed Damage Tests
In condueting the gradivg accuracy tests, using acid delinted
Parrott cotton seed, thers appeared to be some damage to the seed in

Lo

the form of the seed coat baving been cracked and knocked off. There

¥

had been some evidence that the zelid delinted Parrott cotton seed
used may not have had the acid (used in the delinting process) proe
erly reutralized.

It was thought that the damage that was occurring in roll grad-
ing might be due entirely to a drying out of the sead noat (possibly»
relsted to excess a@i@)y making them brittle and subject tovdamage.
Therefore, acid delinted Acala bl seed was used in these teats to
evaluate tUe damage caused in the roll grading tests. No seed
demage test was conducted involving the rolls turning in opposite
dirvections as no damage was observed during grading accurasey tests.
It was fell that this roll rotation combination wouwld probably exert
the least pregsure on the seeds as the‘rolls merely supported the

welght of the seed.
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The selected seed, graded to over ll/6hths inches on the round

hole screen and through 11/6Lths inches on the roll grader was very

carefully examined visually for damaged seed., The cracked seed and

broken seed were removed from the sample o be used.

Three tests were desigred to evaluate any Jdamsge. Damage tests

were of the roll rotation combiuvations (1) rolls turning the same

direction, and (2) one roll turning and ome roll stationary, and of

the (3) neterivg device damage.

The length of rum for eaeh treatment In tests 1 and 2 was five

minutes, The seeds were caught in three categories according o

each one foob roll section and the fimal drop-out area,

The total

welght of geed in each category was individvally recorded;'the

damaged seeds were determined by visual iuspection arnd were removed,

weighed, and thelr welght recorded,

The anzlysis, however, was based

upon the total damege (converted to percent) that occurred for each

test condition,

The best conditions for the first two seed damage tests were as

follows:

Treatment No. Roll Speed Roll Angle Rate of Feed
1 200 rpm 59 8 Cell Plate
2 600 rpu 5 8 Cell Plate
2 200 rom 159 8 Cell Plate
b 600 rpm 159 8 Cell Plate
5 200 rpm 50 16 Cell Plate
6 600 rpm 50 16 Cell Plate
7 200 rpm 153 16 Cell Plate
8 600 rpm 15 16 Cell Plate

The test consisted of eight treatments in a 2 x

x 2 faectorial

arrapgement in a rapdomized block design having four replications.

Test Number 3 concerned the damage that may have been caused by
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the metering device (Cole, Duplex planter box). The length of run for
this test was for a ome minute period for each test condition, The
test involved three rates of feed, in a randomized block design having

twelve replications. The test conditions were as glven below,

Treatment Number Rate of Feed

1 8 Cell Plate
2 16 Cell Plate
3 8 & 16 Cell Plates
The welght of the seed metered im;é one minute period was re-
corded, the seed was visually checked for damaged seed, Weighéd, and
their welight recorded, The analysis was based upon the damaged seed
converted to percent.
Minor Dismeter Distribution of the Acid Delinted Parrott Cotton
Seed Used for Grading Accuracy Tests
The mivor diameter of the seed used for the grading accuracy
test wag carefully measured with a micrometer, Twenty-five lote of
four seeds each were randomly selected for this study. The minor
diameters were recorded to the closest ,00L inches., The statistics
of standard deviation, mean, mode, and range were calculated as well

as the frequency distribution (see Figure 23 and Table IX).

Shelled Peanut Seed

Gradiag Accuracy Tests

Shelled peanuts of the Argentine variety were used Tor a series of
tests. Grading sccuracy tests were conducted under the same test

conditions as used in the aeid delinted cotton zeed tests for the
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purpoee of determining if relative size affected grading‘accuracy.

It was necessary to make two changes, however, in the set up. One
change wag to have one inch increments im the ecatch-pans instead of

the one~-half imch increments zs used in the cotton seed tests. This
was due to the larger size of the peanut seed and the difficultby
encountered in getting the seed out of the cateh pan. The other change
was that of replacing the smooth steel roll used in the eotton tests
with a roll that was smaller in diameter to give the proper spacing

of 5/16 inches between the rolls (see Figure 6 for exact dimensions).

The seede had been previously graded by a round hole screen at
shelling time., The peanul seeds were rum through the one foot roll
section spaced at 5/16 inehes., Any of the seeds that went om into
the pext mection, spaced at 3/8 inches, were not used in the peanut
grading accuracy tests (some of the larger seeds were rebtained for the
timing tests). The seeds that Weﬁ% through the 5/16ths of an inch roll
spacing provided a uweiform loﬁ of seed for the grading accuracy
tests,

Grading sccuracy tests were designed with the same test
conditicns as im the cotbton seed tests in a 2 x 2 x 2 factorial ar-
raugement of two levels of roll sﬁ;&d, roll angle, and rate of feed,

A rapdomized block design having four replicationz was used. Roll
rotation combinations used were (1) both rolls turning in opposite
directions such that their adjacent surfaces turned upward and (2)
one roll turning as iu (1) above and the other roll statiomary. The
test involving the roll rotaticn combiwation of both rolls turning

the mame direction was abandoned because of excesgive peasnut seed
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damage (nearly 38% in one case). The length of run for each test
treatment was two minutes.

Test conditions for both test (1) and (2) above were identical
and were as follows:

Treatuwent Number Roll Speed Roll fAngle Rate of Feed

1 200 rpm . 5e 16 Cell Plate
2 600 rpm 15 16 Cell Flate
3 200 rpm 5 16 Cell Flate
I 600 rpm 150 16 Cell Plate
5 200 rpm 50 Two = 16 Cell Plates
6 600 rpm 15¢ Two = 16 Cell Plates
7 200 rpm 5e Two -~ 16 Cell Plates
8 600 rpm 15° Two =~ 16 Cell Plates

The weight of the seed as graded and caught in each successive
one inch increment of the catch-pan was individually recorded. The
weight was recorded to the nearest 0,01 grémn A measure of the re-
guired length of roll section for adequate grading was thus afforded.

As in the cotton seed tests, all peanubs should have gone
éhrough the roll section spaced at 5/16 inches. Based upon the total
weight of seeds metered in a two minute period, the seeds that
actually were graded in the proper roll spacing were converted to

percent for the amalysise.
Shelled Peanut Timing Test

" Pour peanut seeds that were too large to go through the 5/16
inch roll seetion were placed by hand, one at a time; on the upper
roll section (above the roll sections spaced 5/16 inches apart).
Whéﬁ‘éaéh seed entered the 5/16.inch spacing roll section a stop
watch was started; when the seed had traveled the one foot length

the watch was stopped and the time was then recorded. The average
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of the time for the four seeds was used as the basis of the analysis

for eaeh test condition.

Test conditions were identical for the three roll rotation com=-

binations of (1) rolls turning in opposite directions, (2) one roll

turning and ome roll stationary, and (3) both rolls turming the same

direction., The test conditions were as follows:

Treatment Number Roll Speed Roll Angle
1 200 rpm ©
2 200 rpm 10°
3 200 rpm 15¢
L LOO rpm 50
5 400 rpm 10°
6 600 rpm 15°
7 600 rpm 50
8 600 rpm 10°
9 600 rpm 15°

Peanut Damage Tests

At the same time as the peanuts were welghed for the grading

accuracy tests the damaged seeds were removed and their weight

recorded, Therefore the design and randomization of itreatments for

the peanut damage tests were identieal to the_grading acsuracy

tests, Damages to the peanut seeds were based upon splits and

broken seeds,

Test conditions for peanut damage tests were as follows:

Treatment Number Roll Speed Roll Angle Rate of Feed
1 200 rpm 5¢ 16 Cell Plate
2 600 rpm 15° 16 Cell Plate
3 200 rpm 5© 16 Cell Plate
i 600 rpm 150 -16 Cell Plate
5 200 rpm 59 Two=16 Cell Plates
6 600 Tom 15° Two-16 Cell Plates
7 200 rpm 50 Two=l16 Cell Plates
8 600 rpm 15° Two-16 Cell Plates



38

These conditons of the test were of a 2 x 2 x 2 factorial arrange=-

ment in & vandomized block design with four replications. The roll
rotation combingtions were used under these test conditions made up
two tests: (1) rolls turning in opposite directions, and (2) one
roll turning and one roll stationary. A third test was abandomed
due to excessive pesnut damage (up o 38% damage in one ease), The
test that was abandoned consisted of a roll rotation combination

having both rolls turwing in the same direction. The action of the

D

<

rolls on the peanut had a tendeney to rotate the peanut which ap-
parently caused sxcessive damsge,

The peanut damage test that was actually conducted consisted
of determining the damage caused by the metering device (a2 Cole,
'buplex planter box), The peanuts were metered at two rates - (1)
using ome 16 cell plate and (2) using two 16 cell plates. The test
design vas that of a completely randomized design having twelve

raplications,



CHAPTER VII
PRESENTATION AND ANALYSIS OF DATA

The analysé&s of the data presented are, for the most part, in
the form of Duncan's Multiple Range Test (9). The Multiple Range
tests are for a significaﬁce at the 5% level, The original test
data and analysis of variance tables are presented in the appendix,

The values given in the following tables represent the means of
the observations in the test being presented. They are the average
of at least four replications, andhup‘to,twelve replications. The
values given in the;following tables are presented in the form of
graphs for ease of interpretation of Chapter VIII, Discussion of
Results, |

The rates of feed used for the tests were designated as low,
medium, and high, for ease of presentation in blace of their actual
designation as 8 cell plate (low rate - 2 . T#/hour ), 16 cell plate.
(medivm rate = 4.3#/hour),and 8 and 16 cell plate (high rate -
7.9#/hour) for the aeld delinted cotton seed tests. vIn the case of
the peanut seed tests the 16 eell plate was the low %ate (17.1#/hour)
and two 16 cell plates were designated as the high rate (32.;#/hour).

Table I is a presentétion of the results of three acid delinted
cotton seed grading accuracy tests as affected by roll speed, roll
‘angle, and rate of feed. The tests differ only in the roll rota-
tion combinatioms: (1) both rollé turniﬁg in opposite directibns,-

(2) one roll turning and one roll stationary, and (3) both rolls

39
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turning in the same direction.

Table II is the result of the peanut grading accuracy tests with
the treatments of roll speed, roll angle, and rate of feed as vari-
ables in each of two tests: (1) both rolls turning in opposite
directions and (2) one roll turning and one roll stationary.

Tables II1 and IV are presentations of the results of timing
tests for acid delinted cotton seeds and shelled peanut seeds,
respectively. The tables present the results of three tests, each
conducted with the same treatmentég (roll speed and roll angle) each
at three levels. The tests were concerned with different roll rota-
tion combinations: (1) rolls turning in opposite directions, (2)
one roll turning and one roll stationary, and (3) both rolls turning
the same direction.

Table V gives the results of thé damage (percent) to cotton
seeds due to roll speed, roll angle, and rate of feed (each at two
levels in three tests): (1) both rolls turning in the same directien,
(2) one roll turning and one reoll stationary, and (3) metering device
damageo

Table VI presents the results of three itests designed to eval-
uate the damage to the peanuts. Two of the tests are concerned with
damage caused by roll speed, roll angle and rate of feed (each at
two levels) in the roll arrangement of (1) - both rolls turning in
the opposite directions and (2) -~ one roll turning and one roll
stationary., The third test evaluates damage caused by the metering
devieeﬂusing two levels of feed rateo

Tables VII and VIII are the results of the length of roll investi-



gations for cotton and peanut seeds, respectively. The data are
presented on the basis of one-half inch increments of roll section
length (for cotton) required to have graded 10%, 50%, 75%, or 90%
of the seed (a2t a particular combination of test conditions). The
peanut results are based upon one inch increments of roll length.

For certain combinations of roll speed, roll angle, and rate
of feed there was ne date availeble beczuse not all one foot rell
sections graded even as much as 50% of the seed.

Table IX presents the results of the random sampling of the
acid delinted Parrott cotion seed used for the grading accuracy
festse The frequency distribution of the minor diameter of the seed

is given.



Test Neo 1

TABLE T

GRADING ACCURACY OF ACID DELINTED COTTON SEED
Grading Accuracy - (Percent). .

Roll Speed 600 rpm 200 ropm

Roll Angle 15 5° 15° 5°
Rate of Feed Iow  _High Low . High Low _High High = Low
Treato Neo 4 .8 2 6 3 7 5 1

Rolls Turning in

Oppesite Directions 6701 69.85 85.84 88,94 9848 98.69  99.41 99.75
Rell Speed 600 rpm L | 200 rpm
Roll Angle ise 5o 5 5o
o o Rate of Feed Ilow .High Low . High High = low Iow . High
Tegt Noo 2~ Treat. Noo A N 2 .6 7 .3 1 5

One Roll Turning

One Roll Stationary "

53,62 56045 65,03 66034

6697 6701l Tholl T7e51

200 rpm

Roll Speed 600 rpm ‘
Roll Angle . 15° 5¢ 15¢° 5@
) Rate of Feed Iow _High High . Low low _ High High = ILow
Test Noo 3 Treat. No. 4 .8 6 2 3 7 5 1

Rolls Turaing in
Same Direction

10,38 12,20 23,70 27,54

59278 66049 T5:46 76060

z



TABLE II

GRADING ACCURAGYtOF”SHELLED PEARUT SEED
. Grading Accuracy -. (Percent)

Roll Speed 600 rpm 200 rom 600 rom 200 rrm
Roll Angle ] ~15° o 5o T
T e Rate of Feed Low High . Low igh ~ Lew  High JHigh Low
Test Hoo 1 Treat. No. A 8 .3 7 .2 6 5 21

Rolls Turning in
Cpposite Direetions

85,46 88,92 98,90 99.3L

99,50 99,85

Ro1l Speed . 600 rpm 200 rpm 600 rpm

100,00 100,00

200 rom
Roll Angle T8 s “i&s e 159 B¢
L . Rate of Feed = Iow  _High Iow low = High High  High _ Low
Test No. 2 _ Treat. Noo 4 8 2 3 6 7 5 1

One Roll Tuvning

One Roll Stationary

Test‘No;"S%”,.‘

86,10 87,98  97.35 97.55

98.51 _ 99.40

99,94 100,00

Rolls Turning in
Same Bireetien

#Test abandoned due to excessive seed damage.



TABLE III

TIMING OF ACID DELINTED COTTON SEED
Time To Travel One. Foot - (Seconds)

Roll Speed 600 LOO 600 LOD 200 600 200 KO0 200
Roll Angle 15e 15  10°  10°  15° 5o 10° 5o . e
Test Hoe 1 Treat. Noo 9 6 8 52 3. 7. 2. Iy 1.
Rells Turning in’ , '
Opposite Directions 0.6 1.1G  1.27 2014 2,32 2.72  Lo37 Kol  8.7L
Roll Speed 600 LBO 600 200 LOO 600 200 LOO 200
S Roll Angle 15° 15 10°  15°  10° 50 10°  5° 5
Test- Noo 2 .~ Treat., Ne, 9. 6 & 3. 5. 7. 2. L 1.
One Roll Turning ' o . o o ,
One Reoll Stationary 1.78 1.91 2.45 3033 3,26 5,13 5019 6,87 12.81
Roll Speed 600 LBO 600 LOO 200 600 200 LOO 200
o ) Roll Angle 15e 15 10° 10¢° 15¢ 5o . 1Q-° he 5e
Test Noo 3. Treat. Noo 9. 6 g 5 3 7 2 L 1
Rolls Turning in ) ,
Same Direction 1:.07 1o40  1:92 - 2,29 2,66  L.20  L.65 Lo7h 6,88




TABLE IV

TIMING OF SHELLED PEANUT SEED
Time Te Travel One.Foot = (Seconds)#

Rell Speed 609 600 K00 200 600 LOO 200 100 200
Roll Angle 15° 10-= i5¢ 15¢° 5° 10e 10® 59 5@
Test Noo I Treabo Hoo 9. 8. 6. 3. 7. 5. 2.4 i
Folls Turning in , ,
Opposite Birections @oé@ 09@ Qo 20010, 202].@ 2946 39814» 309 8034
Roll Speed 650 400 600 400 200 600 200 L00 200
- Roll Angle  15°  15¢  10°  10° 15 5o  10° 5o 5o
Test Mo, 2 Treat. Noo 9. 6. g 5. 3. 7. 2. L g
One Roll Turning . ) o . A L o
One Roll Stationary 0,96 1,32  L.7h 2,70 3,12 3,60 Lo86 6.5L4 12,00
Roll Speed 600 400 600 JAD Y 200 600 LOO 200 200
S . . _Roll fingle 15° 15 10®  10°  15° 5¢ . .. 5¢ 10°  5°
Test Noo 3. Tresbo Noo. 9. 6. 8. 5. 3. 7. k. 2. 1
Rolls Turning in L L L '
Same Direction OoéQ 0060' 0090 1038 1&92 20014, 2;&76 6006 33056

#Converted from original time (in minutes) to seconds.

oY



TABLE V

DAMAGE OF ACID DELINTED COTTON SEED
. Damage = (Percent)

Rell Speed 200 rpm 600 rpm 200 rpm 600 rpm
Roll Angle 15 5 5 15° 5¢ 15¢ 5¢ 15¢
B Rate of Feed N ‘. High . L L Iow .
Test Noe 1 Tregtment Noo. 7 5 6 8 1 3 2 A
Rolls Turming in , | | T N . -
Sm Dire@’ti@n 0370 0385 cli-l? 01-}87 05?2 0577 6582 06@7
Roll Speed 600 rpm 200 rom 600 rpm 200 rpm 600 rpm 200 rpm
Roll Angle 15 5¢ 5% 15° 15¢ 52 5%  15°
T }fvﬂ ‘ Rate of Feed 3 _High ) e - Iow .
Test Woe 2 Treat. Ne. 8 b 5 7 L 1 2 3
One Roll Turning . L L - _
Qne E@ll Sta‘bionaW 0317 ,.0%7 ohs’? 05'6@‘ 059‘2 0866 -882 0977
o Réte of Feed Med. Low High
Teat Noo 3- Treat. Noo 2 L1 3
Metering Box o ‘ B o
Damage o649 oflh o749

9%



TABLE VI

DAMAGE OF SHELLED PEANUT SEED
‘Damage - {Percent)

Roll Speed 200 rpm 600 rpm 200 rpm 600 rpm 200 rpm
RII Angle ~ 15° 150  5° 59 15 =~ 50 15 5%

' o Rate of Feed Iow High High  Low low low - High  High
Teet Noo 1 = Treat. Nao. .3 7 6 .2 Ay 1 '8 .5
Rolls Turaing in ] ’ , S o , '
Oppesite Birections T 000 0,07 0,09 013 018 " 0.19 0,22 C.h4l

Roll Speed 200 rpm , : 600 rpm -

Ro11 Angle “Be s 5o ~ 150

.7 ... . Bate of Feed Ilow , High = Low _High  low . High  High _ Iow
Test Noo 2. Treato Noo - 1 .5 3 7 .2 .6 .8 A
One Roll Tarning } o - T
One Roll Stationary Q.05 0,19 0619 023 - 0535 0,56 0.68 0692

. N ... . Rateof Feed === High ., low
Test No. 3 Treat. Noo 2 _1

Metering Box o ) o
Damage 028 <39

L



TABLE VII

1ENGTH OF ROLL COMPARTSONS FOR ACID DELINTED COTTON SEED
Percent Seed Graded by Increments of Roll Length
. (Table Values are Percent)

Rate of Feed

Low . High
Rell Angle he . 15° 59 N 15¢
T Roll Speed 200 600 200 600 200 . 600 200 600
Test Moo 1 Treat. Noo L 2 3 4 5 6 7 8
Rolls Turning in  Roll Length
Opposite Directions  Inches ‘ ’ .
3 . . O - 1 72096 26097 10067 olo 73065 3002}8 8028 005
l=2 19:.1L 24056 52,50 3,90 18,25 25.31 57.17 3059
2 hand 6 6086 23061 319611- 43093 6085 23062 29099 47092
6 =12 69 10.65 3463 19.05 59 944 3.19 - 18624
| ’ 0 =12 99,65 85,79 = 98.44 66,98 99.34 88,85 98.63 - 69,80
Test Noo 2
One Roll Turning - - 3
One Roll Stationary D=1 47:27 34.81 30.65 9.06 48.31 32,01 29.88 13.46
1 =2 11,72 13.09 18.59 17.27 15:.48 15,16 19,07 16,81
2 = 6 61083 1191}8 13025 18333 751;1-0 13036 130l9 17087
6 - 12 8026 596[]. 1}058 8@95 6014-9 5057 h@?g ’8923
D 0 =12 ThL08 65,02 67,07 53.61 TT7.68 66,10 67.0h 56.37
Test No. 3. Lo ;
Rolls Turning in ' - ’
Same Direction 0=1 3501h 2,29 12,26 021 27.91  1.65 12.26 37
1l=2 o 1484 3,25  14.08 <G4 16,07 2.88  14.77 83
2 - 6 17u13 11027 21@10 301‘,3 20956 8087 21{.@68 11-060
6 =12 Q.46 10.82 12.16 5.82 10.97 10,28 14.82 6639
0 =12 76057 27063 59,60 1040 75,51 23.68 66.53 12,19

gh



LENGTH OF ROLL COMPARISONS FOR SHELLED PEANVT SEED

TABLE VIIT

Percent Seed Graded by Increments of Roll Length.
{Table Values are Percent)

Rate of Feed

Low High
Rell Angle 5e¢ . 15° 5¢ . 15%
A Roll Speed 200 . 60D 200 600 200 | 600 200 . 600
Test Moo 1 Treat. No, 1 p 3 0k 5 6 N 8
Rolls Torning in . o
Oppesite Directions  Roll Length
~ Inches o
O=1 95.7L 48.18 275 00 59.68 37.19 92.83 - .03
1=2 37 38015  8l.95  Lohh 35.24 49,01 69,19 6,05
2 =6 086 12.16 12,51 63,67 L4088 13.14 19,26 69.46
6 =12 006 295 1.68 17.44 022 051 1.05 1holh
R _ 9 =12 100,00 99.44 98,89 85.55 100,02 99.85 99,33 89,68
Tegh oo 2. ’ : . -
One. Roll Turning
Ome Roll Stationary ) S
@ = :L 61}o£|.3 1.].2a11 5008 lc27 5205&— 35057 6095 loll
1=2 28,90 31.35 62,10 45,80 3843 3621 5413 h4o9l
2=6 6o5h 20,40 27,78 29,75 8.88 23.39 360,61 31.74
6 = 12 12 3.46 2:59 9,22 07  3.34 1o71  10.20
L Q=12 99.99 97.32 97.55 86.04 99,92 98,51  99.40 87.96
Test Noo 3% -

FoLis Tumming in
Same Direction

#Test abandoned due to excessive seed damsge.

6%



TABLE IX

MINOR DIAMETER DISTRIBUTION OF ACID DELINTED COTTON SEED =/
R .Minor Diameter - (Inches)

Cumilative Frequency

Class Boundaries Glass Midpoint Frequency Relative Frequency-

' (£) 2/ (£/n) 3/ (CoFa) 4/
o1275 = 1325 0430 ¥l 02 2
01325 = 1375 2135 3 093 5
01375 hind 011;25 oll{-\g 3 003 8
olh25 = 1475 old5 6 06 14
cdiT5 = 21525 0150 8 .08 22
ol525 = 01575 o155 24 ol L6
1575 = 01625 o160 18 018 bl
01625 = a1675 &165 22 a22 . 86
01675 = 1725 o170 1, 14 100

;/ From 100 randomly chosen acid delinted Parrott cotton seeds that had been graded to over 11/64
inches mgjor diameter with a round hole screen and subsequently graded to through 11/64 inches

in mwinor diameter on a roll grader.

o

= 100 tseédé5 f/h_= Frequency/ (n=100),

(See data sheet XXITT in appendix).

Frequency (f) is the number of seeds that were in a particular class boundary«

Cunmlative Freguency - {C.F.) is the summation of successive f valueso

09



CHAPTER VIII
DISCUSSION OF RESULTS

The discussion of the results will primarily be based upon
Figures 15 through 23, The graphs (Figures) were plotted'from
data given in Tables I through IX. The plotted points were the means

of several observations (replication).
OBJECTIVE A - GRADING ACCURACY

Figures 15,-16, and 17 were from gradingraccuracy‘ﬁestsﬁin;
volving the roll rotation combinations of (1) one roll"%urniné’in
opposite directions = Figure 15, (2) one roll turning and bné*rol;
stationary - Figure 16, and (3) both rolls turning the same_direc;
tion., The data has been plotted in three'combingtions for comparison

of various attributes.
Rolls Turning in Opposite Directions

The grading aécuracy graphs for the deiinted cotton seed are
shown in Figure 15 at the top of the page ﬁith.the peanut»résults
plottéd at the bottom of the page. It was noted that the grading
_accuracy was consistently reduced for both seed types by higher
roll speed, or by a combination of high roll speed and a steep
roll angle. This‘%as as would be expected as the faster roll speed’
the steeper roll angle, or a combination of both, decreased thé'

length of time the seeds were om the roll grading section. Therefore;

51
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GRADING ACCURACY TEST

ROLLS TURNING IN OPPOSITE DIRECTIONS -

Cotton Seed Grading Accuracy Test

\200 - Low
200 - High

'?F5°-,LQW', o i\\:E§§°q,éoo _
\. 5°%- High - N\15°- 200"
\ = 0 R
\ ‘ \50- 600 - -
2600 - High ‘(‘2150_;‘0‘7 |

600 - Low  \ 15°- High 5. 6 ;
js:x : . \VZ J )/’—
0 -

L1 . | L

100

Peanut Seéd Grdding Accuracy Test

[}

1

3"\\ 8Fz00 ng& Y 07 5°- High 8:—’875 . 200 |
N 200 = Low ‘\\_. 5° Low ‘:i:::? 50 600
{‘géoo ‘High \4\7 50- High = o 15%- 200

A_éoo - Low Z_:"v;\15°- row @7 N\ 15%- 600

| L I T T R

5 15 200 600 Low High
Roll Amgle . Roll .Speed . Feed Rate

- Figure .15, Grading accuracy tests involving the roll pota=.

tion combination of rolls turning in opposite
direction (cotton seed grading accuracy tegt
results at the top-and peanut'seed grading
accuracy test results at the bottom of the' page)

L
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the seeds actuallj'had less opportunity to have been graded. The
roll-angieﬂhad'leSS'iufluEnee on”gradingvaccuracy'than“did“roll speed.
This was due to the fact that the steepest angle used in this test
(15°) was not steep enough to allow the gravitational force”éohponent,
parallel to the roll axis, to overcq@egfrictional forces tending to

- retard the movement of the seed down the roll.

There were no significant differences in grading accuracy for
the cotton or peanut seeds due to the rate of feed. There was a
consistent tremt toward higher grading accuracy at the high rate of
feed. This was considered to be due to the fact that the higﬁ
metering rate caused seed to pile up and as they came in contact
wiﬁh the roll grading area the seeds on top would tend to force the
bottom seeds through the open space.

The adverse effect of a high roll speed and a steep gngle were
not as pronounced for peanut;seed as compared‘to the cottonseed. It
was concluded that this was due to a loﬁer coefficient of friction
for the peanut seed (as compared to that of the“delinted cotton
seed), There was very little difference in gfading accuracy be=
tween the delinted cotton seed and the shelled peanut seed at the
low roll speeds and low roll amgle; in this case the grading

accuracy was relatively high.
One Roll Turning and Ope Roll Stationary

Figure 16 is a graph showing the results of grading accuracy
tests involving a roll rotation combination of ome roll turning and

ore roll stationary for delimted cottom seed and shelled peanut seed,
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GRADING ACCURACY TESTS

ONE ROLL TURNING, ONE ROLL STATIONARY
Cotton Seed Grading Accuracy Test
100~

o
=)
i

3

o
=
¥

T fo) 5®=L@>W
| a o 50,200
200-High \ 1502200

N Ve
; O = o °=600
22 500-Low Q\\ 29 §e~Higho - " é@:& ?

GRADING ACCURACY - %
e
)
i

60k s 600=Low /—15 °=High _
I‘ o . \ _ 04~ 159=600
] g—éDGangh 04~15@='ng11 o
50 A i B i b ]
Peanut Seed Grading Accuraey Test
, 5@-=-H;_gh . :
- 5 200=High o ot 5°=200
100 A 5°=Low J /8
. g O‘*‘“ 200-Low ‘%Y :1_5@.=Hj,gh TR R 5°=600
' AN 6 NN 15°=200
9 -, . N @O-ngh \\
- <+ 600-Tow e 156=Lowo "% _ 150600
o .
by 80
. é ‘
3 701
4 ¢
. G . :
g éop-
g i L b ]
5¢ 15¢ 200 600 low High
Roll Angle Roll Speed Rate of Feed

Figure 16, Grading asccuracy tests involving the roll rotation
combination of cne roll turning-one roll stationary.
Cotton seed grading accuragy test results are at
the top of the page and peanut seed grading accuracy
tests resulits are at the bobtton of the page.
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This graph indicated that the steeper roll angle had about
the same influence on grading accuracy that the higher roll speed
does. The grading aecufacy for the delinted cotton seed had been
materially reduced when compared to the roll arrangement of Figure
; 15, The grading accuracy for the peanut seed did not seem to have
been changed much from the peanut resulis of Figure 15, Again the
differences between the two seed types were assumed to be associated
with their coefficients of frietien.

The higher rate of feed had a definite tendency to have a
higher grading accuracy than did the low rate of feed. This held
true, as in Figure 15, for both types of seed. The excess of seeds
was thought to force some of the seeds through faster.

The roll speed of 200 rpm for the peanut seeds had an accuracy

approaching 100% regardless of the rate of feed or roll angle.
Rolls Turning in the Same Direction

Figure 17 is a2 graph showing the results of the delinted
cotton seed test involving & roll rotation combination of rolls
turning in the same direction (the peanut seed test of the same
treatments was abandoned). In this particular roll combination
the graph showed that the steeper angle (15°) materially reduced
the grading accuracy, particularlj when associated with the higher
roll speed (600 rpm). Rate of feed had less influence than did
roll speed or roll angle. The high rate of feed had a tendency (not
sigrnificant) to have higher grading acecuracy when associated with

the steeper angle (15°) than did the slow rate of feed. This was
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GRADING ACCURACY TEST

ROLLS TURNING THE SAME DIRECTION
Cotton Seed Grading Accurasy Test

100

s N o o a0
| 7 200=High o -
| 200=-Low-, . ,;i?
G- b o 15°-200
Ll
I | High
o . 600=Low : ‘ '
1 Q: ) O.. g 5°-600
2%/“\ | |
\ .o
_ Wy S~ 15°=600
/. 600=H3 gh® of---° o
P AU SRR . | . |
5% . 15e- 200 600 3 13
Roll Angle Rell Speed Peed Rate

Pigure 17, Grading accuracy tests results for acid delinted
sotton seed involving & roll rotatien combina-—
tion of twe rolls turning in same direeticn,



5T

thought. to -be associated with the increased physical contact of seed

upon seed that would not occur at the lower feed rate. |
_This~particular~r011’rotation“combinéticn“appeared to be the

mos$Jsensitiyevof“the”roll“combinations‘téfthe“adverse effect of

_ incregsed roll angle”andwspee&;l“The“lowest'gradingjaccuracy-for any

treatment inm all roll‘@ombinatioﬁs oecﬁrfed'in'this particular test

(10.38% as compared to 53.62% for the lowest in another roll arrange-

ment test).
OBJECTIVE B - EFFECT OF RELATIVE SEED SIZE

The effect of the relgtive seed size on grading accuracy was
ré;ated to the contact point of the seed with the roll surface. As
segd size increased the seed contacted the roll surface at points
closer and closer to the top of the rpll (under conditions of fixed
roll size ard roll spacing).

It was @on@ludeé“from the information obtained that the peanut
seeds should have a higher grading accuracy‘for two reagons., Ope
reason advanced was the lower coefficient of friction (3775 compared
to L k253) and the second reason was based upon the lower angle of
contact of the peanut'seed with thé roll surface (Angle A peanuts
£ 10.06° compared %o 14.98° for delinted cottonm seed). Theoretical
calculations imdicated that the peanut contact point was within
59.26° (69.32° = 10.06°) of reaching the limiting point. The cotion
seed contact point was within 51.98° (66.96° - 14.98°) of the limit-
ing pqint. Therefore, the cotton seed contact point with the roll

was*7.280 closer to the limitirng cordition than was the peanut seed.



The relative .seed size would be imporﬁanﬁ under conditions of
fixed.roll size and roll spacing, However, the seed size was not
critical in this study due to the changes in roll size and roll
spacing,

. OBJECTIVE C - GRADING ROLL LENGTH

Figures 18, 19, and 20 are plotted from data given in Tables
VII and VIIT (Table VII concerns delinted cotton seed and-Téblé
VIII concerns‘shelled.peanut seed), ‘

The lengths of roll section as plotted were arbitrarily
selected at O to 1 inchy, 1 to 2 inches, 2 to é inches, and.§ to 12
inches to present a relative idea of the effect of roll length
ipcrements on grading percent, The total length of eaqh_sectioﬁ
(0-12) indicated precisely the total percent of the seed graded in
twelve inches of roll length, The increments of roll length must ,
be compared on the abscissa scale starting at the extreme left (0).

For example, in Figure 18, the bottom bar of the peanut test
results, one would determine that approximately 95% of the peanut
seeds were graded in the first inch of roll length; The 1 to 2
inch roll segment graded 3% of the seeds, or, in. other words, the
first two inches‘of roll léngth had graded approximately 98% of
the seeds, It would appear that each of the two final increments
of roll length (2 to é inches and 6 to 12 inches) had each graded
1% of the peanut seeds. 100% of the seeds were graded in the 12
inch roll length. Actual plotted values for the peamut results

were listed in Table VIII,
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o ¥ 8 (Holls Turning in Opposite Directions) :
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Figure 18, Graphs showing the relative amounts (%) of seed
‘ graded in a certain roll length for various com-
blnatlons or roll speed, roll angle, and rate of

——-——-——-——-———

peanut seed results are given below
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Figurs 19,. Graphs showing the relative amounts (%) of seed

graded in a sertain roll length for various
sombinations of roll speed, roll angle, and rate

- of feed for cme roll turming snd one roll station-=
aryo The eotton seed results are given sbove and
the psanut resulte are given below
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Figure 20, A4 graph showing the relative amounts {%) of asid
delinted eotten seed graded in a eertain roll
length for various eombinations of roll speed,
roll angle, and rate of feed for rolls turning
in the same direction.

Figvre ls_rel@teg to the rnll rptatioh combination of rolls

turning in @ppu@lte dlre@t1©nug Flgers 19 refers t@ the roll arrange-

ment of one roll turning and one roll stationary, and Figure 20 refers

to the r@lllarr@ngement of rolls turning in the same direction.
Rolls Tuwrning in Opposite Directions

In Figure 18 some of the effects of the differences between
the delinted cotion seeds and the shelled peanut seeds were shown by
the length of roll section reguired to have graded the same percent-

age of seed, The delinted cotton seed consistently required as much
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or more roll length to have graded the same percent of seeds. This
was associated with the differen@es in their coefficients of friction
238 well as their rell contast angle (related to seed size, roll size,
aad roll spacing.

The detrimental effect of increased roll speed was particularly
noticeable for the smeller of the two seed types (delinted cotton)
when associated with the rolls turning in opposite directions. This
was discussed under the sffect of relative seed size and attributed
to the coefficient of friction and roll contact engle. The twelve-
inch roll section graded less than 90% of the delinted cotton seed
at the 600 rpm roll speed and 5° roll angle, and less than 57% of the
seeds at 600 rpm and the 15° roll angle.

The peamut seed generaily performed as well or betier under
similar test conditions than did the delinted cottom seed. Roll
speed affected the reguired roll length but the combination of reoll
speed and a steep roll angle had a more pronounced effect. The
higher rate of feed comtributed to & slightly higher percent of
seed being graded at the 4600 rpm roll speed and the 15° roll angle
when compared to the low rate of feed under similar test conditions

(4 percentage points).
{ne Reoll Turning -« One Rell Stationary

Figurs 19 is a graph showing the results associated with
this roll rotation ecombination. The delinted cobton seed required
twelve or more inches of roll length to grade 75% of the seed,

regardless of the roll speed, roll angle, or rate of feed. The
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low angle and the low rpm (200) required less roll length to do a
comparable percentage of grading.

Again the shelled peanuts required less roll length under
similar conditions than did the delinted cotion sééd to the same job;‘
at least 90% of the peanut seeds were graded in five inches of roll
length, except for the most adverse condition of 600 rpm and a 15°
roll angle (under both feed rates). Under those conditions, 75%
of the peanut seeds were graded with a length of six inches for the
low rate of feed and & length of five inches for the high rate of
feedo

Rolls Turning in the Same Directien
(Delinted Cotton Seed Only)

Figure 20 is 2 graph of the delinted cobton szeed test only.
(The peanut test had too great & seed damage and was abandoned ).
This roll rotation combination was the most exacting in terms of
roll length, that is, longer lengths of roll section were required
to grade comparable quantities of cotton seed under similar test
conditions. In the most extreme cases only 10 percent to 12 per-
cent of thevSeed conveyed over the twelve inch roll section was
graded (600 rpm, 15°, and both rates of feed). The high rate of
feed for the 600 rpm and 15° angle graded slightly more seed than

did the low rate of feed (2 percentage points).
OBJECTIVE D ~ SEED TRAVEL TIME

Figure 21 is a graph showing the relationship of length of

seed travel time for the varicus treabtments involving delinted
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(seconds).

- ALONG A TWELVE INCH ROLL SECTIOR-

TIME REQUIRED FOR ACID DELINTED COTTON ‘SEED TO TRAVEL -

0

6l

AGID DELINTED COTTON SEED
TIMING TESTS

ROLLS. TURNING

Opposite Directions O
One Turning

. Seame Direction

) 1 | Loy ; A | } -

ROLL SPEED 200 400 200 400 600 200 400 600
ROLL ANGLE ! 50 S 100 H 150 !
A graph showing the effect of various combinations of

Figure 21,

roll speed and roll angle of the length of time re-
guired for acid delinted Parrott cobton seeds to travel

walong a twelve inch section of a roll grader.
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cotton seed. Figure 22 shows the similar test results associated
with shelled pesnut seeds.

No apparent, striking differences were shown between the de-
linted cotton seed timing results and the shelled peanut tests as
seen by comparihg Figure 21 with 22. There was a definite treqd:
shown, in that the delinted cotton seeds, generally speaking,
required more time to travel the twelve inch length of roll section.
There were twenty-seven posgible comparisons for the cotton and
peanﬁt seeds in the three roll arréngement timing tésts with
nine identical treatments. There‘ﬁere only three out of the tweqty
seven edmparisons where the peanut seeds. took more time - than the
cotton seeds did. It was concludeg that differences were due to
théi% réépective coefficients of frictioﬁ, Under similar test
cond;tions the trend was_generally the same for the two seed types.

The;5O roll angie took the most time, but the time required de= L
creased with an ipcrease in roll speed. This felationship held

true for the 10° and the 15° roll angles, also. The 15° roll angle-
took less.ﬁime than did the 10° roll angle. Thé_pldtted points for
each roll rotation @omﬁinétion generally foilowed the equation
Y=2a4fbxt cxzo The one exception ‘was thé roll rotation combina-
tion of rolls.-turning im opposite direction for the peanut timing
test at the 10° angle. - This ﬁarti@ular combination seemed to
follow a linear relationship of .the general equation of Y‘: a { bxs
(equations for some of the curves were cal@ulated but.weré thought?

to be of no general value as they apply only to these test conditions).
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? SHELLED PEANUT SEED
- TIMING TESTS
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Figure 21, A graph showing the effect of various combinations of roll
speed and roll angle on the length of time required for
shelled Argentine peanut seeds to travel along a twelve
inch section of a rell grader,
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OBJECTIVE E - MINOR DIAMETER OF DELINTED COTTON SEEDS

One hundred Parrott cotton seeds were selected at random from
the seeds used in grading accuracy tests., Figure 23 is a frequency
polygom of the minor diameter distribution as plotted from the data
found in Table IX. The measured seed data was placed in Appeﬁdix,
Datg Sheet XXIII,

. The "mode" or seed size group most often represented in
populatioﬁ vas asgociated wigh the class midpointrof’.lSB inchesr
(.1525 to °1575 inches). The mean minor diameter of the one hundred
seeds was .158 inches. The seeds ranged in size from .130 inches
in minor diameter to .17l inches in minor-dia.r—neter° This was a
difference of .04l inches. The median was .159 inches. The

standard deviation of the one humdred seeds was calculated to be

010 ineches.
OBJECTIVE F - SEED DAMAGE

Tables V and VI show the delinted cotton seed and shelled
peanut seed damage, respectively. These determinations were
taken because of a suspeeted difference in damage to the seed
caused in grading. Damage of the seéds did not get as high as
1% in the tests completed. The peanut tests involving the roll
rotation combination of the rolls turning in the same direction
was abandoned due to excessive seed damage (up to 38%).

" There were no significant differences in damage to the de=

linted cotton seed among the treatments. The total range from
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the lowe#t to h;ghest was .61 percentage points. There was a trend
that indicated(tbat fhe damage caus€éd by grading was associateq
with the low rate of feed, thisragain could have been rélated to
metering. 'The roll rotation éombination of one roll turning-one pdil
Stationary generally had ﬁigher seed damage than did the combina-
tion of rolls turning the same direction.
| The peanut seed.damage forvthe roll rotation combinaﬁion of -
rolls turning in opposite directions did not have a distinguish-
ablé”trend even though there were signifié;nt differences. The
low roll speed aﬁd low roli angle wiﬁh.a high rate of feed had the
highgst damage (there were no significant differences among all
other treatments), This damage vas probaﬁl§bhigher due to the
iongep perig@ of time that the seeds were in contact with the -
rbllé% _ | |

The roll rotation combinétion of ome roll turning-one roll
statiopary had the highest damage associated with the high roll
speed ard the sﬁeepest roll angle.

" Metering damage was always a part of the grading damage.

It is probable that the metering damage was a considerable part
of ‘the total,seéd damage° It was not possible to disassociate

“the metering.damage ard the roll grading damage.



CHAPTER IX
SUMMARY AND CONCLUSIONS

This investigation was cénducted under certain test conditions
as described in the text and the results will apply only to those
conditiens. o

The following conclusions were arrived at in this investiga-
tions

1. The grading accuracy was affected by the roll rotation

combination, roll speed, roll angle, and, to & much lesser degree,
the rate of feed,

a., The roll rotation combination of rolls turning in
opposite directions generally had a higher grading
accuracy under similar test conditions than did the
combination of one roll turning-one roll stationary
or rolls turning the same directions. The latter
combination, generally, had lower grading accuracy.

be The higher roll speed (600 rpm), or a combination of
the higher roll speed and the steeper roll angle (15°)
had the.lower grading accuracy.

co There were no significant differences in grading
accuracy due to rate of feed. There was s trend,
however, toward higher grading accuracy at the higher

rate of feed.
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2. The relative seed size could be an important part of grad-

ing accurécy under conditions of fixed roll size and roll spacing.
Due to the changes made in roll size and roll spacing, the relative Z'
seed size was not critical in this investigation.

3« The length of roll section required to accurately grade

the two types of seeds (delinted cotton seed and shelled peanut
seed) varied according to the same conditions that grading accuracy
did.

Generally speaking, the twelve-inch roll section was long
enough only with the low roll speed when using in grading delinted
cotton seed with the combination of rolls turning in opposite
direction., Neither of the other twe roll rotation combinations under
any combination of roll speed, rate of feed, or roll angle graded as
much as 80% of the seeds.

The péanuts were tested for length of roll section with two
roll rotation combinations: rolls turning opposite directions and
one roll turning-one roll stationary. For these two combinations,

a roll section twelve inches long graded at least 85% of all possible
peanut seeds under any of the test conditions used. i

L. The seed travel time for a twelve inch roll section was not

particularly affected by sééd size except for a trend for the 1érger'
seed size to take less time, An increase in roll angle, in roll
speed, or a combination of the two, resulted in a reduction of time
for the seed to travel the length of the roll section.

5. The range of the minor diameter in the delinted Parrbtt

cotton seed ranged from .131 to .171 inches with a mean of .158



1?2

Vipches; and a standard deviatiom of .010,

.6. The seed damage that occurred was caused, to & great extent,
' Sy the metering deviééa The exception to this was that the peanuts
-were -80 heavily damaged by the roll rotation combination of rolls
‘turning the same direction that the test was dropped.

| }Further work would need to be @éme wimﬁ ééedS{that were roll
7 grgde& to establish parameters of planter seed plat% selection for’
“the’ highest’ planter efficiency.

"~ The roll gfader, as used in this test, had relatively low
"capgéity; The highest rates of feed were approximately 8 pounds of
“@elifted: cotton seeds and 32 pounds of shelled peanut seeds per hour.
This would imdicate that methods'for increasing the volume of gradingb
would heed to.be-deyeloped for commercial application of this

principle to these geeds.
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DATA AND ANALYSTS SHEET I

Grading Accuracy of Acid Delinted Cotton Seed
Test Number 1

ROLLS TURNING IN OPPOSITE DIRECTION
(Grading Accuracy = %)

Trte Roll Roll Feed Replication
Nos Speed _Angle Rate 1 2 3 3
1 200 5°  Low 99081 100,00 99.3h  99.8k
2 600 5e Low 86065 82,22 82,12 92,36
3 200 15@ Iow 960 56 9801-‘}1 99014»9 99014-5
4 600 15 Iow 65016  TLok9 59094  Tlokb
5 200 5e High 98,86 99,13 99.71 99.93
6 600 50 High 87.0h 88,93 90,17 8946k
7 200 15°  High 97,90 98,03 99,17 99,67
8 600 15e High 70,58 TOLT 63,80 Thae 57
ANALYSIS OF VARTANCE
Source of a
Variation af 89 MS F
Total ) 31 5299.90
Replication 3 73,92 2L..64 3.16%
Treatment 7 5062021 723,17 926713
R&te 1 16096 16096 2017
Speed 1 3584.93 358493 L59,61%%
Angles 1 796,00 796,00 102,05
ExS 1 18.46 18,46 237
Sx A 1 64548 645,48 82,7 5%
Rx A 1 05 25 L1 ..
RxSx 4 1 33 ¢33 <1l
Error 21 163477 7,80
Standard Error ‘
of the Trt. Mean 13964

of the 3 x A Mean

098742

s



DATA AND ANALYSIS SHEET II

Grading Accuracy of Acid Belinted Cotton Seed

Test Number 2

ONE ROLL:TURNING AND ONE ROLL STATIONARY

(Grading Accuracy = %)

Trto Roll  Roll  Feed _Replication

Noo Speed Angle Rate - L 2 3 L
1 2 5° I@W 66051} 714»01? 75056 80031
2 600 50 low 64032 62,81 66,20 66,76
3 200 15 Iow 71.38 55.56 68,58 73,05
L 600 15¢ Low 58,70 51.81 418,26 55,71
5 200 59‘ High 71.85 79,20 75,25 83.74
6 6 5‘2 H.igh 6401}9 614»031 68099 67059
7 200 15 High Tl.47 52,80 70,11 73,52
8 600 15°  High 56012 57,17 53,45 59,08

ANALYSIS OF VARTANCE

Source of

Yariation ar 33 JUN] F

Total 31 2529,78

Replication 3 240,88 80,29 3.35

Treabtment 7 1785,73 255,10 10.65%%

: Rate 1 260,99 260,99 1,13
Speed 1 982,24 982,24 LO 99
Angle 1 754,18 754,18 58,1G#%
Rx S 1 o6 olsb <1l
ERx A 1 2,03 2.03 <l
S xA 1 7,08 7,08 <1
RxSxA 1 12.75 12,75 <1

Error 21 503017 23,96

Standard of the
Tregatment Mean

o475
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DATA AND ANALYSIS SHEET III

Grading Accuracy of Aeid Delinted Cotton Seed
Test Number 3

ROLLS TURNING IN THE SAME DIRECTION
(Grading Accuracy = %)

(i

Trt. Roll Roll Feed Replication
Noo Speed Angle Rate L 2 3 L
1 200 5e Low 76,31 8L.T7 T1.39 73.94
2 600 5e Low 32,08 26.46 22.31 29,30
3 200 150 Low 71036 59000 39079 68099
b 600 159 Low 9,98 10.26 5.68 15.62
5 200 5°  High 72037 79019 67,91 82,38
6 600 59 High 34.21 14062 17.14 28,84
7 200 159 High 67.58 61,90 70,78 65,71
8 600 15¢ High 12.34 10,68 10.15 15,65
ANALYSIS OF VARIANCE
Source of
Yariation af S5 M3 F
Total 31 23799.67
Replication 3 452,05 150068 3.86%
Treatment 7 22527,12  3218,16 82,37
Rate 1 6031 603l <l
Speed 1 20912.69 20912.69 535,26%%
Angle 1 148172 148172 37 o923
RxS 1 28,74 28674 <1
Rx A 1 91,16 91,16 233
S x A 1 Lo0D9 4Lo09 £l
RxSx A i 2e41 2.41 {1
Er’r@r 21 820050 E 39007

Standard Error of the
Treatment Mean

301257



DATA AND ANALYSIS SHEET IV

Grading Accuracy of Shelled Peanut Seed
Test Number 1

ROLLS TURNING IN OPPCSITE BIRECTION
(Grading Accuracy -~ %)

78

Trt. Roll Roll Feed Replicatien
Noo Speed Angle Rate 1 .2 3 I
1 206 5¢  low 100,00 100,00 100.00 106,00
2 600 5°  Low 98.57 99,42 100,00 100.00
3 200 15° low 99.54 97.39 99,15 99.53
14. 600 150 Low 83079 81096 890145 86063
5 200 5  High 100,00 160,00 100,00 100.00.
6 600 5° High 99,92 99,65 99,92 99,92
7 200 15° High 106,00 98,66 99.19 99,53
8 600 15° High 88,21 82,06 89.44 95,97
ANALYSTS OF VARIANCE
Source of :
Variation df 35 S
Total 31 1087.33
Replication 3 35,94 11,98 2053
Treatment 7 951,93 135,99 28,69#%
Rate 1 9,07 9,07 1.91
Speed 1 300,61 300,61 63 o h2%%
Angle i 35711 357.11 7503
Rx S L 5070 5070 1.20
ERx A 1 6031 6031 1033
SxA 1 269,59 269,59 56.87%%
RxSxA 1 3054 3054 <1
Error 21 99,46 LoTh
Standard Error of the
Treatment Mean 1.,08856

S x A Mean

076974



DATA AND ANALYSIS SHEET V

Grading Accuracy of Shelled Peanut Seed
Test Number 2

ONE ROLL TURNING - ONE ROLL STATIONARY
(Grading Accuracy - %)

Trto Rell Roll Feed Replication
Noo __Speed Angle Rate 1 2 3 L
1 200 5o Low 100,00 100,00 100,00 100,00
2 600 5e Low 94027 . 98,80 97 .29 99,05
3 200 15¢ Iow 97453 97055 96,51  98.62
L 600 15¢ Low Bho25 83,70 8o 94 91.51
5 200 5e High 100,00 100,00 99,84 99,91
6 600 50 High 97058 98014-3 99003 99000
7 200 15¢ High 99.24 99.58 ) 99.36 99:42
8 600 15e High 8L026 86,25 88,89 92053
ANALYSIS OF VARIANCE
Source of
Variation af 53 U] F
Tobal 31 989,22
Replication 3 3L 48 11.49 3089
Treatment 7 862,89 123,27 L1793
Rate 1 lloél-l. lloézj- 3091-].
Speed 1 363,01 363,01 123.05%%
Angle 1 306065 306065 103095‘%%
Rx 3 1 079 079 <1
Ex A 1 347 3k 1.18
S x A 1 176,63 176663 59,87 %%
RxS5xA 1 70 - TO <1
Error 21 61,85 20,95
Standard Error of the
Treatment Mean 0,.8588

S X A Vean

0,6072
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DATA AND ANALYSIS SHEET VI

Timing Test of Acid Delinted Gotton Seed
Number 1~T

ROLLS TURNING IN OPPOSITE DIRECTIONS
(Time -~ Seconds)

Trto Roll Roll Replication
Noo Speed Angle 1 2 3 Ly
1 200 5e 9.57 9,50 7.67 8,22
2 200 10¢° Lo30 Lo50 3.92 L.T7
3 200 i5e 2oh2 L.85 235 2,67
L 400 5¢ Lo85 Lo70 bol7 4o82
5 400 19° 2.12 2042 1.87 20,15
[ 40O 150 1.05 0.97 1.22 1.15
7 600 5@ 2065 2:62 2,65 2:95
8 600 10¢ 1,20 1.27 1.30 1.32
9 690 15° 67 Y 060 60
ANALYSIS OF VARTANCE
Source of
Variation af 33 5]
Total 35 207 .5286
Replication 3 o TLLY 02372
Treatment 8 203.533L 25,4417 185,98%3¢
Speed 2 82,0416 41,0208 299,863
Angle 2 101.2472 50,6286 370.09%%
Speed‘"’Angle 1.3, 2@023 11-6 50@586 360 98‘%%
Error 24 3.2835 21368
Standard Error of the
Treatment 0.1849
Speed Mean 0.1068
Angle Mean 0 o 1068

g0



DATA AND ANALYSIS SHEET VIT

Timing Test of Acid Delinted Cotton Seed
Number 2 = T

ONE ROLL TURNING - ONE ROLL STATIONARY
{Time -~ Seconds)

Trte Roll Roll Replication
HNo, Speed Angle x 2 3 L
L 200 5e 13.57 13,17 13,90 10.60
2 200 10° 6085 Lo62 Lo55 Lo72
3 200 15¢ 347 3037 3015 2,92
L 400 5e 5070 6,02 8.47 T.27
5 400 10° 36l7 3.27 3,70 2.90
6 LOO 15 1677 1.82 2.17 1.87
7 éOO 50 4020 540 53l7 5.75
8 600 10° 2,80 2632 2:20 2:47
9 600 15® 1.25 217 1,95 l.75>
ANALYSTS OF VARTIANCE
Source of
Variation_ , df 5SS ] MS F
Total 35 403.9331
Replication 3 Loh248 4749 <1
Tregtment 8 86,0347 48,2543 T0,.30#%%
Speed 2 103.284L 516422 7502433k
Angle 2 235.3023. 117.6511 171 50%%
Speed -~ Angle 4 L7 o 4480 11,8620 1728
Error 24 164736 68614
Standard Error of the
Treatmean Ooh1ih2

Speed and Angle Mean 002392
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DATA AND ANALYSIS SHEET VIIT

Timing Test of Acid Delinted Cotton Seed

Number 3 = T

ROLLS TURNING IN THE SAME DIRECTION

(Time = Seconds)

Trts Roll Roll Replication :
No,o Sveed Angle 1 2 3 b
1 200 5° 8455 727 5692 577
2 200 10¢ bo442 Ls15 3,42 Lo62
3 200 15¢ 2,75 275 3.02 2,12
L 400 5e Le25 Lo'72 5,60 4040
5 400 10-° 2+55 1,72 2,20 2,70
6 LOO 150 1.22 1.27 1.75 1.35
7 600 5e 5.52 Lo52 Lo17 2657
8 600 10¢ 1055 1,97 1.80 2037
9 600 159 1.05 1.40 0.77 1.07
ANALYSIS OF VARIANCE
Source of
Varigtion daf S5 oS ' F
Total 35 13409719
Replication 3 2.8684 09561 1.59
Treatment 8 117.6465 14,7058 20 L3R
Speed 2 37,1967 18,5983 30,873%%
Mngle _ 2 78,4026 39,2013 65,07 %%
Speed - Angle 4 20472 25118 <1
Error | 24 144570 6024,
Standard Error of the
Treatment Mean 0.3881
Speed and Angle Mean 062240



DATA AND ANALYSIS SHEET IX

Timing Test of Shelled Peanut Seed

Nupber 1L -~ T

ROLLS TURNING IN OPPOSITE DIRECTIONS
(Time - Minutes*)

#Converted to seconds for presentatlion in the texh,

Trto Roll Rell Bevlication
HNeo Speed Angle i 2 3 L
1 200 50 o1h2 o135 olk2 2138
2 200 10 055 060 072 -068
3 200 15¢ 032 035 028 042
L LOO 5o 070 065 055 070
5 40O 10° 045 038 032 048
6 4LOO 159 015 017 015 012
7 600 5e 035 o040 042 D42
8 600 10° 017 015 012 015
9 600 i5e -010 010 o010 010
AgﬁLXSlﬁ OF VARIANCE
Sourece of
Variagce daf 33 M5 F
Total 35 0520
Replication 3 0801 00003 1,50
Treatment 8 0 5.1,3 200 614.:'. 3 200 SO%H(;'
Speed 2 0207 01035  517.50%%
Angle 2 0237 001185  592,50%#%
Speed = Angle L 0068 00170 85.00%%
Error 24 0006 00002
Standard Error of the
Treatment Mean 0002236
Speed and Angle Mean 0001304



DATA AND ANALYSIS SHEET X

Timing Test of Shelled Peanut Seed

Number 2 = T

ONE ROLL TURNING - ONE ROLL STATIONARY
(Time = *Minutes)

Trto Roll Roll _ Replication
Noo Speed Angle 1l 2 3 L
1 200 5e 0252 « 202 0208 o138
2 200 10° -068 o075 -080 o102
3 200 15¢° oO42 -060 045 .060
L L00 5¢ 0102 108 0l22 -105
5 400 10° 038 0035 050 058
6 4100 15° 0022 020 «020 .028
7 600 5e 2050 -065 o070 «065
8 600 10° 022 0032 032 -030
9 600 15° 018 0012 018 o015
ANATLYSTS OF VABTANCE
Source of - '
Variation df 59 Jis] F
Total 35 0114203
Replication 3 000124 00004 <1l
Treatment g 105725 001321 37 Thsw
Speed 2 035629 OL78L 50.88#%
Angle 2 057972 -02899 82.83%%
Speed - Angle L 012124 00303 B, 66%%
Error 24 0008354 00035

Standard Error of the

Treatment Mean

Speed and Angle Mean

0.009327
0005385

#Converted to seconds for presentatiom in the texts



DATA AND ANALYSIS SHEET XI

Timing Test of Shelled Peanut Seed
Nunber 3 - T

ROLLS TURNING IN THE SAME DIRECTION
(Time - Minutes¥)

Trte Boll Roll Replication
Noo Speed Angle 1 2 3 L
1 200 5e 118 178 0335 o272
2 200 10° o050 128 o102 125
3 200 15° 38 025 035 030
L 400 59 D48 o045 050 042
5 400 10 020 <020 022 032
6 LOO 15° <010 010 010 L0100
7 600 50 028 038 030 040
8 600 10e <015 010 015 020
9 600 15¢° 2010 010 2012 010
ANATYSIS OF VARIANCE
Source of
Varistion af _S55 S F
Total 35 188012
Replication 3 005192 JO017 154
Treatment 8 2155749 »0195 17.73%#%
Speed 2 SOTLTOT «0373 33,903%%
Angle 2 Ohl228 0221 20,09%%
Speed = Angle 4 036814 0092 8o 27#%
Error 24 2027071 0011
Standard Error of the
Treatment Mean 0,01658
Speed and Angle 0,009592

*Converted to seconds for presentation in the text.



Trto  Roll

DATA AND ANALYSIS SHEET XII

Damage of Acid Delinted Cotton Seed

ROLLS TURNING IN THE SAME DIBECTION

Test Number 1

(Demage = Percent)

Roll Feed Replication
oo Speed Angle Rale 1 2 3 b
1 200 5e low -00 JTL o7 1,11
2 600 50 low 031 : 068 065 069
3 200 .15@ : low 03@ a76 062 063
4 600 159 Low Y 055 80 037
5 200 5e High 052 039 026 037
6 600 5¢ High 05 050 061 051
7 200 15° High 0lb 023 43 NS
8 600 15¢ High i3 od5 .68 069
ANATYSTS OF VARIANCE
Source of
Variation df 58 Ji%) F
Total 31 1.8032
Replication 3 oh553 1518 2.94
Treatment 7 02668 00381 <1
Feed 1 02312 2312 Lo 4Gt
Speed 1 0186 0180 <1
Angle 1 0036 0036 <1
Feed x Speed 1 0061 -0061 <1
Feed x Angle 1l 0003 0003 <1l
Speed x Angle 1 .0056 -0056 <1
Feed x Speed x Angle 1 -0020 «0020 <1
Error 21 100811 005.15
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DATA AND ANALYSIS SHEET XIII

Damage of Acid Delinted Cotton Seed
Test Number 2

ONE ROLL TURNING - ONE ROLL STATIONARY
(Damage = Percent)

Trt. Rell Roll Feed Beplication
Nos Speed  Angle Bate 1 2 3 4
1 200 50 Low Lokb 290 .61 o7
2 600 5 Low 055 1.33 062 1,03
3 200 15 Low .81 2025 256 029
A 600 15° Iow 72 o34 1.01 230
5 200 5 High 053 .70 .21 039
6 600 5°  High o8l .38 227 230
7 200 15°  High -85 »70 032 037
8 600 15°  High b9 .21 027 030

ANALYSTIS OF VARTANCE

Source of

Yaristion af 35 M3 F

Total 31 5,8111

Replication 3 1,0602 03534 2.37

Treztment 7 1o 61. 62 o 2309 P 5 5 .
Feed 1 11705 1,1765 7o 8L
Speed i 01891 01891 1.27
Angle 1 - 260 0200 <1
Fxs 1 0060 -0060 <1
FPx A 1 o105 0105 <1
Sx A 1 02048 02048 137
FxsxA 1 0153 0153

Ervor - 3,1347 21493



DATA AND ANALYSIS SHEET XIV

Damage of Acid Delinted Cotton Seed
Test Number 3

METERING DEVICE
(Damage - Percent)

Treatment

(Rate of Feed)
Replication low Hedium High
1 069 058 : 018
2 067 1o31 ' 1.46
3 113 067 1028
L o1l 1,06 1,07
5 +66 - L00 a52
6 036 / 059 | 067
7 o713 33 058
8 059 NI | o4O
9 079 - lehh 1.23
- 10 063 Cle e 632 090
11 | 1.21 63 27
12 o00 022 ' oh3

ANALYSIS OF VARIANCE

Source of

Variance ‘ df SS M F
Total 35 . 503713

Replication 11 303334 03030 3037
Treatment 2 -0618 -0309 <1

Frror 22 1.9761 0898



DATA AND ANALYSIS SHEET XV

Damage of Shelled Peanut Seed
Test Number 1

ROLLS TURNING IN OPPOSITE DIRECTIONS
(Damage = Percent)

Trts Rell Roll Feed Replication

Neo Speed  Angle Rate 1 2 3 L
1 200 5e Low o2l 052 <00 200
2 600 5e Low 032 018 000 -00
3 200 15¢ Low 000 000 200 .00
A 600 150 Low o7 o00 015 o4O
5 200 5e High 062 ohb 005 o51
6 600 5 High 14 07 .08 06
7 200 15¢ High 07 o1l o07 00
8 600 15¢ High 0l3 031 032 013

ANALYSIS OF VARIANCE

Source of

Variation daf 35 MS F

Total ) 31 09975

Replication 3 0906 20302 1.32

Treatment 7 011266 -0609 2.66%
Rate 1 00428 001528 1087 .
Speed 1 0014 0014 <1l
Angles 1 0569 0569 2.48
RxS 1 0399 +0399 1.74
Rx A 1 0023 0023 <13
Sx A 1 o 2574, 02574 1le2h%
RxSx A 1 0259 0259 1.13

Error 21 04803 0229



DATA AND ANALYSIS SHEET XVI

Test Number 2

Damage of Shelled Peanut Seed

ONE ROLL TUBNING - ONE ROLL STATIONARY
(Damage - Percent)

Trt. Roll Roll Feed Replication
Noo Speed  Angle Rate L 2 3 L
1 200 5e Low 00 06 00 oLl
2 600 5 @ Low 075 032 oZl{. 009
3 200 15¢ Iow 02l 219 025 12
l{, 600 15 o Tow 1072 077 073 dhé
5 200 5e High 43 o122 o12 -09
6 600 5¢  High o7k .65 27 057
7 200 15% High 19 35 19 ol8
8 600 15 High 70 1.13 053 37
ANALYSTS OF VARTANCE
Source of
Yariation df S3 MS F
Total 31 Lo1838
Replication 3 05837 01946 3.61%
Treatment 7 204673 3525 6o 5l
Rate 1 0106 0106 <1l
Speed 1 1,7113 1.7113 31o7 5%
Angle 1 3829 23829 7 10%
Rx S 1 00209 00209 <1
Rx A 1 o 1511 01511 2,80
S x A 1 1325 01325 2045
xS xA 1 +0580 0480 1,08
Error 21 1.,1328 20539
Standasrd Frror of the
Treatment Mean 0,1162



DATA AND ANALYSIS SHEET XVIT

Damage of Shelled Peanut Seed

Test Number 3

METERING DEVICE

(Damage - Percent)

Rate of Feed¥

Tow High

o6 NIA

028 olb

37 050

<39 621

«31 48

«88 .05

037 210

0l2 ohi3

+30 o48

83 ol5

010 olb

029 «00

ANATLYSIS OF VARIANCE

Source of
Variation daf 59 i F
Total 23 1.2062
Treatment 1 90,0759 00759 1.48
Error 22 161303 0.0514

#Completely randomized, twelve replications.
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DATA SHEET XVIII

Roll Grader Length Test -~ Acid Delinted Parrott Cotton Seed
Test Number 1 ‘

ROLLS TURNING IN OPPOSITE DIRECTIONS

(Amount of Cotton Seed as Graded by Increments of

Roll Section Length - Table Values are in Percent)

92

Inches Feed Rate Low High
of  Roll Angle 5° 15° 15°
Roll Roll Speed 200 600 200 600 200 600 200 600
Length Treat, No, 1 2 3 4 5 6 7 8
005 25oll 098 675 oOO 27023 079 066 OOO
1.0 47.85 25,99 90,92 .10 L4642 29,69 7.62 .05
1.5 12,30 16562 35,70 o433 10096 16,90 37.81 .16
2.0 608h To9h 16080 347 To29 8,41 19.36 3043
2.5 2628 5o96 8,72 10,31 2,08 L.TO 9037 12,19
3.0 1c75 3050 700 7093 1el7 371 6465 9051
365 o 3olh Loh2 6548 1.30 279 3,91 T.22
L0 055 2650 2,82 3041 .73 2,69 2039 3.89
L5 oT7 3003 2696 Lok 63 3.38 2,80 5.16
500 052 2668 2011 Le30  ohhi 2639 2,27 3091
565 000 2652 2,07 3.60 26 2,09 1.53 3.36
6.0 005 L1o28 1o54 3,04 24 1.87 1,07 2.68
605 o1l LJT2 o597 1lo53 ol 1oTh o799 2o57
7.0 02 2.4L 265 242 od0 1.32 .75 2646
Te5 ol 1e57 o036 1.73 07 1o40 o5l 2632
800 09 .33 632 1o62 06 .94 o35 1.23
8.5 olb Lokl .28 2,60 06 1.04 02l 209
- 9.0 00 .55 0«29 2012 07 057 «18 1639
965 D0 106  o15 1o54 02 .57 olb 1o26
1060 05 73 025 1,29 04 .89 03 1,00
10.5 00 43 odl2 1o32 .00 073 10 1.38
1100 <00 031. 007 1,11 IS4 §] 210 005 1.20
11.5 W06 W07 o1l 1.25 L0105 .00 .86
12,0 07 03 D06 .52 02 09 .03 oh8
T@tal Percent 990 65 85079 9801{,1{. 660 98 990314- 88085 98063 69080

Graded in twelve

inches of roll section



DATA SHEET XIX

Roll Grader Length Test = Acid Delinted Parrott Cotton Seed
Test Number 2

ONE ROLL TURNING - ONE ROLL STATIONARY
(Ameunt of Cotton Seed as Graded by Increments of
Roll Section length — Table Values are in Percent)

Inches Feed Rate Tow High

of Roll Angle 5o 155 55 i5e
Roll Roll Speed 200 600 200 600 200 600 200 608
‘Length Treat, No. 1 2 3 b 5 6 7 g
005 250 57 .1.6068 1097 050 26005 11-],076 lo 52 091
1,0 2170 18,13 28,68 8,56 22,26 17,25 28.36 12,55
1.5 To8D 6097 11,66 10,21 9099 9,52 11,71 9.72
2.0 3692 6012 6093 To06 5049 5064 T.36 T7.09
2e5 173 3621 3079 hobl 2623 3639 3082 420
3.0 1631 2,38 2,87 3061 1,60 2.63 2,99 3475
305 682 171 1061l 2637 87 1,98 1.69 2.45
4o oh9 093 1,09 1.97 o54 1lo25 1.08 1.72
hob 66 91 1,15 1.87 85 lohh 1,31 205
5.0 068 298 1,09 1o69 L49 1,08 .98 1029
505 057 088 097 Lo2h 49 96 JTO 1o24
660 057 01;8 068 1007 033 063 062 1017
605 ol 053 o56 Lok k2 .68 52 .89
700 oRh  oTL o8 095 o33 47 57 .90
705 065 o049  oh3 099 o33 .69 .53 1.01
8,0 026 056 032 oT5 o35 B9 40 .53
8e5 053 050  oh3 T2 A8  o5T A48 LT6
960 o0 W48 039 L58 .30 47 .38 .70
945 b9 oh9  ohh o6l 28 41 49 oT73
10.0 o7 k5 031 58 19 o34 43, ok
1005 olb 432 .37 .85 .19 .38 .38 .63
llo@ 032 022 033 o!+9 013 027 022 T 621-
1165 o 73 ol5 020 o585 o49 22 .25 .52
12,0 3655  oTh 032 o4k 3,00 58 25  o46
Total Percent Tho08 65,02 67,07 53,61 7768 660,10 67,04 56037

Graded in twelve
inches of roll section



DATA SHEET XX

Roll Grader Length Test = Acid Delinted Parrott Cotton Seed
Test Number 3

ROLLS TURNING IN THE SAME DIRECTION

(Amount of Cotton Seed as Graded by Increments of
Roll Section Length = Table Values are in Percent)

Inches Feed Rate Low High
of Roll Angle 5@ 15¢ 59 15
Roll Roll Speed 200 . 600 200 kéoo 200 600 200 600
Length Treat, No, 1 2 3 3 5 6 7 8
0.5 19,62 .93 2,70 09 1ho21 67 3.06 13
1.6 15.52 136 9.56 012 13.70 .98 9020 o2k
1.5 9,11l 1o63 8.1l b0 9.28 1.43 8027 +36
2.0 5,73 1o62 5697 o5l 6079 Lok5 6,50 &7
2.5 3.83 1lo57 4ol 038 Lo09 1.22 Lo.65 o 54
360 3.88 171 3.78 ol 3.8l 1.18 4.36 061
365 2:21 lok6 3,40 27 3003 1,16 3.40 57
LoO 1e56 1o40 2026 40 2,15 1.04 2057 70
Lo5 1,65 1.36 2,35 +58 2,28 1,15 3.37 067
500 1069 1022 2016 049 2000 097 2030 056
565 158 1o40 1o6L 052 1.83 1lolb6 2.30 ohb
600 1.53 1ol5 1e3L 038 1.37 99 1.73 50
6.5 1.26 1,08 1.23 ohhy 1oh2 104 1,75 052
‘700 1,20 1,11 1,20 oLlll. 1029 096 1061 014-7
Te5 1.18 1.08 1.57 38 1l.35 1.09 1.80 050
800 088 091 089 038 089 072 loll 014'6
8.5 <91 098 1,26  ohL 1,24 .89 1,60 «59
9.0 88 91 .89 o5k o9k oS80 1,37 51
955 o f7 81 .83 A 87 ol 1.03 053
16,0 o 54 o822 .79 b2 076 o056 1.05 54
1045 050 oTO 87 59 067 <82 1,18 60
11.0 032 T8 1.05 55 56 .66 86 s53
115 bl o600 .99 51 031 .65 078 051
1200 058 10.1.2 059 057 067 1038 068 o63
Total Percent 76057 27063 59,60 1040 75.51 23.68 66,53 12,19

Graded in twelve
inches of Roll Secticn
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DATA SHEET XXI

Roll Grader Length Test ~ Shelled Argentine Peanut Seed
' Test Number 1

ROLLS TURNING IN OPPOCSITE DIRECTICNS
(Amount of Peamut Seed as Graded by Increments of
Roll Section Length = Table Values are in Percent)

Inches Feed Rate

of BReoll Angle 5@ 15° 5@ 15®
Roll Roll Speed 200 600 200 600 200 600 200 600
Length Treato. Noo 1 2 3 A 5 6 7 8
1 95,71 48,18 2,75 «00 59068 37,19 9:83 .03
2 3037 3815 81095 Lobd 35024 49.0L 69019 6,05
3 086 Go87 722 33,90 Lolb 11.53 15.90 38,36
L 00 1s09 3,01 12,23 19 96 1.94 14,92
5 W00 .80 1.66 10,67 012 .36 .86 8.95
6 00 o4O o62 687 JI1 .29 o56 ' 7023
7 g's) 032 A8  3.60 .08 s 15 28  Lol3
8 200 18 o2k Lo31 <02 o1l 926 364
9 <00 020 030 2,84 o022 «04 013 2020
10 03 06 029 2,93 .06 +09 o12  1.62
11 .03 7 ol9 2,21 02 DL 18  1o32
12 00 od2 o188 1055 02 <08 D8  1.23

Total Percent 100,00 99.44 98,89 85.55 100,00 99.85 99,33 89,68
Graded in twelve
inches of rell section



DATA SHEET XXIT

Roll Grader Length Test « Shelled Argentine Peanut Seed
Test Number 2%

ONE ROLL TURNING - ONE ROLL STATIONARY

(Amount of Peanut Seed as Graded by Increment of
Roll Section Length — Table Values are in Percent)

96

Inches Feed Rate Low High
of Roll Angle 5o 15e 5° 15°
Roll Roll Speed 200 600 200 00 500 600 200 GO0
Length Treato Noo 1 2 3 4 5 6 7 8
1 6hoh3 4211 5,08 1o27 52054 35057 6,95 1.1l
2 28,90 31035 62,10 45080 38,43 36021 54o13 4h.91
3 5,02 10,05 17,62 13069  7.35 11,82 26.80 1486
4 (83 ho30 5.4l 7.35 .96 5021 6,48 7.12
5 057 3.7TL 2,91 5.09 o4l 3.87 2.09 5.88
6 12 2034 1.84 3062 .16 2.49 1.2k 3.88
7 12 1,08 .99 3019 .00 Lek5 .66 350
8 00 062 69 2064 02 66 45 2.40
9 W00 57 W16 1o17 005 50 .24 1.2l
10 00 053 ohh o76 oS00 o3k 17 Le27
11 00 053 o19 . 095  J00 .26 .15 1.09
12 00 o3  J12 o5l 00 <13 04 73
Total Percent 99:99 97632 97055 86.04 99,92 98,51 99.40 87,96

Graded in twelve
inches of roll section.

#* Test Number Three, for rolls turning the same direction, was
abandoned because of excessive peanut seed damage.



DATA SHEET XXTIT

Minor Diameter Distribution of Acid Delinted Cotton Seed
in Grading Accuracy Tests
(Minor Diameter in Inches)

Seeds Lot 1 lot 2 lot 3 _lot L
1 0161 0160 0163 ‘ 0167
2 o170 170 ol5h 0160
3 o148 0156 0159 +153
I'I- 0153 0157 0170 olLI»B
5 0167 0160 153 o149
6 ol63 o164 ol55 o157
7 olbh o154 L ol61 : 154
8 -168 ol54 0160 0162
9 o164 0159 0165 - L130
10 o148 162 +130 ¢ +166
11 169 o158 o146 134
12 0169 0160 o153 °158
13 ' 0165 011&5 olél-l- 0151
14 0l53  olhh 0160 «166
15 o150 L1655 2170 0168
16 o171 0167 0160 0137
17 o166 0160 0161 o164
18 o151 o168 0169 «157
19 o155 o140 2153 o154
20 o156 olily 0156 0166
21 0l61 0165 0157 0163
22 ol4l 0153 oll5 ol49
23 o168 150 o171 . 0136
24 TN 0160 ol54 0170
25 o154 0167 o140 0165
Standard Deviation 0,010
Mean ) 00158
Median 0,159
Mode Class=Midpoint 0,155

Range 0,171 = 0,130 = 0,041



Shelled Argentine

(Seed upon a smooth flat surface of cold-rolled steel)

Peanut Seed

(No seed coat)

23°
2,®
21°
13°
15°
21°

20

20°

20°

o4 ©
20°
[2]

25

24 ©

Average - 20.68°

18°

23°

020

25°

23°
op®
239

19°

DATA SHEET XXIV

Angle of Repose of Friction¥*

Acid Delinted Parrott

Cottonseed
300 18°
250 22°
3% 30°
.120 18°
;250 190
17° 23°
23°  2u°
20° 320
27° 23°
25°  17°
16°  27°
230 290
26°

Average - 23.01#o

* The angles that the smoeth flat steel surface made with the
horizontal were measured at the point that the seeds started
to slide. ‘
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