Effect of Rubber Resilience on the Operation
of the Spiral Rubber Wiper Defoliator

The spiral rubber wiper defoliator, Figure 1, was conceived in spring
of 1954 and operated in the field that same summer., In numerous field tests
since that time it has been found to be a simple and effective device for
removing leaves from approximately the lower half of the stalk. The knife
defoliator is superior for removing the upper leaves. Success and adaptability

of the spiral rubber wiper (SRW) to removing the lower leaves is due, at least
in part, to the flexibility of the rubber web which allows for misalignment of
the plant, resiliency of the material thus reducing stalk and leaf damage and
simplicity of design which makes it adaptable to operating in the abrasive
environment close to the ground.

In operation, two SRW units are used, one on each side of the row so that
the plant stalk can pass between them, Figure 2. There may or may not be a gap
between them depending on the severity of the desired action., In some cases
the webs of the two units may overlap by as much as one inch. In essentially
all cases some deflection of the web is necessary for the stalk to pass, being
largest when the webs are overlapped most. Web deflection is limited to the
general area of the wiper in contact with the stalk., That is, a deflection wave
moves with the stalk as it progresses through the defoliators. Hardness (durometer)
of the rubber material in the defoliator determines the extent to which the
deflection is localized around the stalk and the amount of overlap possible
without impeding the passage of stalks between the defoliators,

For field operation the units are mounted at an angle to the horizon. The




front end is higher than the rear and is fitted with a divider to separate

the leaves to be harvested from those to be left on the stalk, For effective
harvest, all parts of those leaves to be harvested must pass beneath the
defoliator. Some difficulty has been experienced with varieties or crops

on which the leaves grew upward at a small angle to the stalk. Leaves on such
plants tend to pass through the defoliators with part of the midrib and the
petiole below the defoliator in the swath area but with the main portion of

the laminar above the defoliator. Leaf damage results especially to the foliar
material on the petiole and the butt end of the leaf.

Because of the possible effects of defoliator design and rubber durometer
on harvesting efficiency a set of experiments was set up to measure the effects
of these variables, Three hardnesses of rubber material were used. These were,
from softest to hardest 40-50, 50-60 and 70-80 durometer, Three sets of
defoliators were made from the hard and intermediate material and two sets from
the soft material. One extra set, except for the soft material, were modified
by cutting slits along the axis to relieve some of the stress from twisting
into a spiral. The other extra sets were modified by slicing the web part-way
through from each side along the edges which came into contact with the plant.
This was done to facilitate deformation of the material by the stalk and allow
the material to conform more closely to the stalk.

The units were tested in plots of G-36, C-319, NC 2512 and NC 2326 varieties
growing on the Central Crops Research Station, Clayton, N. C. during the summer of
1966, Evaluations were made of elevator loss, stalk loss, damage and total

harvesting losses plus damage.



Results and Discussion

There was little difference in the overall performance of the hard and
soft rubber wiper units, Table 1., The defoliators made of intermediate hard-
ness material gave results in the same general range as the hard and soft
materials., These results indicate that there is a large amount tolerance
available in the design and operation of SRW defoliators.

It should be noted that leaf damage (mext to last column of Table 1)
was approximately three to five percent with a few values between five and six
percent, Stalk loss and elevator loss made up the rest of the value shown in
the total loss plus damage column except for a small amount of operator errors
which was present in some of the runs., Under the present acreage-poundage
allotment program elevator and field losses would not represent severe dis-
advantages because the procedures could plant extra acreage to make up for it.
Cost of these losses would be the cost of producing this extra tobacco up to the
point of harvesting. A realistic estimate would be 15¢/lb, or less than 1/4 of
the value of the losses.

Stalk losses were quite high at the first of the season, The sand lugs
were badly burned and sun scalded due to hot dry weather so the data starts
with the leaves just above the lugs as priming %. These leaves were attached
to the stalk at an acute angle thus making it difficult for the defoliator
dividers to separate the ripe swath from the rest of the plant. Because of this,
difficulty was experienced in stripping the lamina off some of the leaves. As

these leaves were folded up along the stalk the wipers were free to strip part



Table 1. Effect of Defoliator Design on Leaf Loss and Damage.

Variety Defoliator Priming

Elevator Stalk Loss Leaf Dam- Total loss
Loss, % % age % plus Damage 7%
G 36 Hard
A 2,93 16,05 5.95 25,67
B ,3.99 3.01 4,29 11.53
c 2,06 0.81 3.19 6.07
Soft
A 7.42 15,73 5.77 30.82
B 1,73 1.02 4,99 7.78
(o] 2,81 1.58 3.70 8.05
Cc-319 Hard
A 3.03 12,06 5.59 21.14
B 2,53 1,21 4,67 8.42
c 2452 0.77 2,63 5459
Soft
A 4,92 17.39 5.70 28,26
B 1.40 1.48 3.92 11,25
(] 1.64 0.65 2,30 5459
N.C.2512 Hard
A 2,69 19.10 5.10 26,92
B 2,34 4,15 3.55 10.28
(] 3.96 2,14 2,98 9.08
Soft
A 2,29 19.50 4,14 27,02
B 3.13 0.63 4,84 7.9
c 3.86 0.91 2,10 6.91
N.C.2326 Hard
A 4,50 20,16 2.87 27.86
B 7.97 5.38 2,52 15.89
(o 0.49 1.9 2,41 4.84
Soft
A 6,04 6.54 3.65 16.31
B 4,20 4,65 2,95 13.60
c 1.67 3.40 3.69 9.93




of the lamina and have the midrib and the rest of the lamina on the stalk.
The severity of this action expressed as a percentage of the harvested leaves

is given in Table 2.

Table 2., Effect of Rubber Hardness on Stripping of Lamina
Material from Leaves Left on Stalk, N.C. 2326 Variety.

Row 1 Row 2
Defoliator Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3
Hard 24,8 3.15 22.1 22,6 20.1 20.5
Soft 32.5 30.7 39.3 36,2 40.0 23.9

Leaf angles of the lower leaves to the stalk are given in Table 3. These
angles increased later in the season after several rains.

Table 3. Leaf Angle at Time of Priming A. Average Values
Two Inches From Base of Petiole.

Variety G 36 c 319 N.C. 2512 N.C. 2326

Angle 31.8° 35.5° 33756° 30.7°

There were no appreciable differences in the harvesting efficiency of the
defoliators with and without sliced edges. Also slitting and removing material

along the axis of the wiper blade did not improve its action.
Summary

Field tests of the effects of rubber resiliency on the operational effective-
ness of spiral rubber wiper defoliators showed that variations in durometer values

from 40 to 80 units did not appreciable affect the results. The adverse effects




of acute angles between the stalk and the leaf were evident.\/ariations in the
design of the defoliator with respect to edge slicing or central slits did not
produce detectable changes in the operating characteristics.

Additional work to determine if durometer value has an effect on the

harvesting characteristics ofamore normal crop of tobacco is recommended.
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EFFECT OF RUBBER RESILIENCE ON THE OPERATION
ik

OF THE SPEGEML RUBBER WIPER DEFOLIATOR / il

74 0 )

C. W. Suggs
February 15, 1968

This work performed during the summer of 1967, rep ts an ion of
the investigations made during the summer of 1966. At that time special rubber
wiper defoliators of hard (70-80 durometer) and soft (40-50 durometer) were
tested over four varieties of flue cured tobacco. Results indicated that the
operation was not sensitive to the hardness of the rubber used in the construction
of the defoliator. The 1966 growing season was dry and the crop produced what
was typical of dry weather tobacco in that the leaves were inclined upward with
an angle between the midrib and the stalk of 30°to 40°. This made it difficult
for the equipment to divide the leaves into those which were to be removed

and those which were to remain on the stalk. A8 a result, there was considerable

stripping of leaf lamina from the midrib and in g 1, poor operation of the
equipment, especially at the first priming. For this primawsthe total of the
losses plus damages ran from 167% to 30%. Considerable reduction in this value
were realized progressively ati the second and third prin‘m as the leaves
flattened out, utl,\{:b'::mciom being as low as 57%.

It was felt that, because of the dry weather characteristics of the 1966
crop, it would be desirable to repeat the experiment in 1967. The defoliator
materials used were extra hard (above 80 durometer), hard (70-80 durometer),
medium (50-60 durometer) and soft (40-50 durometer). Two sets of the hard and
medium units were used. One set of each had the edges which come in contact

with the plant sliced part way through from each side. This was done to



facilitate deformation of the rubber material by the stalk and allow the
material to conform more closely to the stalk in an effort to increase the
percentage of the leaves removed. The other sets were slit and some material
removed along the axis to relin& some of the stress which arrise when the
material is twisted into a spiral. There was also a very hard plain set and
a medium hard plain set of defoliator units in the test. Nominal diameter of
all the units was 5" except for two large units which were 64" in diameter.
All of the defoliators except one which is ﬁ;o designated in the table of
results were mounted and run on a modified Powell tobacco harvester. The
exception was run on a Harrington machine. Units were mounted so that there
was approximately 1/2" overlap between the web of the 1fft and right hamd
units. This overlap was provided to bring the defoliator webs into more

aggressive engagement with the leaves.

The tobacco crop was of the N.C. 2326 variety produced in dance with
normal practices. Some leaching of fertilizer due to heavy rains during the
growing season limited the plants to less than normal growth. Excellent stands
resulted in a uniform crop. Harvesting was started on July 28 and ran through

the first three primings.
Results and Discussion

Results are presented in table 1 to indicate the response of the hardness
and sizes of defoliators with respect to elevator loss, stalk loss, leaf
amage, and total loss plus damage.

Elevator loss. There are no indications that defoliator type had any
effect on elevator loss. For the Powell machine the average values ran from
5.0% to 7.2%. It is unlikely that this range is due to the defoliator because

variations greater than this were observed within the data from a single unit.



There does, however, appear to be a significant reduction in elevator losses
on the Harrington machine where the losses ave about 0.8%. Because only
limited observations are available, additional runs should be made to
determine if the conveying and elevating arrangements of this machine offer
additional promise.

Stalk loss. Lowest average value of stalk loss (3.2%) was achieved with
a medium hard ut%'uniu which had the edges sliced to improve deflection at
the point of stalk contact. The largest value (6.4%) was found for both the
very hard and the soft units. There did not appear to be any difference
between the medium and the hard units nor between the center relieved and
edge sliced configurations. In fact, a plain hard wnit appeared, based on a
few observations, to operate about the same as the two hard units included in
the table. The wide medium hard unit performed similarly to the narrower
medium and hard units.

leaf damage. None of the units imparted significant damage to the leaf
with values ranging between 0.5% and 2.3%. These values are generally lower
than the previous year when only two values as low as 2.37% were observed and
most of the values were around 4 to 5%. This may be due in large part, to a
difference between the two crops caused perhaps by the dry weather of the
previous year as compared to an excess of moisture for the current year.

Because of the variability of the individual data it would be difficult to
single out any particular unit as superior with respect to leaf damage. In
fact, all of the units worked quite well and inflicted only minimal damage to
the laaves.

Total, loss plus damage. This measure of performance is the sum of the

elevator losses plus the stalk losses plus the leaf damage. For the Powell



machine this overall measure of response fell between 10.6% and 12.6%
regardless of the characteristics of the spival rubber wiper used. (A
single set of data at the third priming resulted in an overall value of
13.9%, however, it is considered to be unreliable because of the shortage
of data). For the Harrington machine the overall value was 6.5% which was
due to the quite low elevator loss values. As ewidenced by the stalk loss
and leaf damage values the defoliator appeared to work just as well & on
one machine as the other.

Swmmary and Conclusions

A series of spival rubber wipers constructed of various durometer
rubber ranging from very hard (above 80 durometer) to soft (40-50 durometer)
was tested in a normally grown field of N.C. 2326 flue cured tobacco over
the first three primings. The results showed that elevator loss was the
largest single source of harvesting less or damage, and ranged from 5% to
7.2% except for the Harrington machine which was only a fraction of this
value., The Harrington machine had a conveyor belt configuration which was
different from the Powell machine.

Stalk losses ranged from 3.2% to 6.6% and appeared to be highest for the
very hard and soft defoliators, but independeant of the modifications to the
edge or axis of the defoliator web. Stalk losses did not appear to be
dependent on the coxwd}or belt configuration of the machine on which they
were tested. lLeaf damage was quite low and independent of the defoliator
rubber composition and the siiced web edges or the stress relief along the
axis of the umit.

It can be concluded from these tests that there is a rather wide range
of spiral rubber wiper designs and characteristics that will do a good job
of leaf removal at an acceptable leaf damage level, There is opportunity for

an improvement in elevator design.
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0l Priming Elevator Stalk Loss, Leaf Damage
~Less % %

A 1.8 4.7 0.7 7.2

Very Hard B 4.1 9.6 0.5 14.2

Plain c 9.0 4.9 0.3 14.2

Average =~ 5.0 6.4 0.5 11.9

© Hard A 2.4 2.9 1.5 6.8

Middle B 7.8 5.6 2.9 16.3

Relieved c 9.4 3.0 0.8 13.2

Average, > 6.5 3.8 1.7 12.0

Hard A 3.8 3.2 1.0 8.5

Edges sliced B 6.9 6.8 1.0 14.7

c 8.5 2.3 0.7 11,9

Average - = 6.4 4.3 0.9 11.6

Medium A 4.6 4.7 1.5 10.8

Middle relieved B 6.5 3.9 1.2 11.6

[ 6.8 1.8 0.7 9.3

Average > 6.0 3.5 1.1 10.6

Medium A 3.2 3.3 1.0 1.5

Edges sliced B 9.9 4.6 0.7 15.2

c 8.6 1.7 .9 11.2

Average- ————> 7.2 3.2 .9 1.3

Medium A 3.4 3.9 2.2 9.5

Wide, plain B 8.5 8.0 3.4 19.9

c 5.8 1.3 0.8 7.9

Average - — > 5.9 4.4 2.1 12.4

Medium A 1.0 3.5 3.3 7.5
Wide on Harrington !

Mach: 0.6 3.4 1.4
M
0.8 3.4 2.3 6.
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OF THE SPEEEAL RUBBER WIPER DEFOLIATOR

C. W. Suggs
February 15, 1968

This work,performed during the summer of 1967, represents an extension of
the investigations made during the summer of 1966. At that time special rubber
wiper defoliators of hard (70-80 durometer) and soft (40-50 durometer) were
tested over four varieties of flue cured tobacco. Results indicated that the
operation was not sensitive to the hardness of the rubber used in the construction
of the defoliator. The 1966 growing season was dry and the crop produced what
was typical of dry weather tobacco in that the leaves were inclined upward with
an angle between the midrib and the stalk of 30°to 40°. This made it difficult
for the equipment to divide the leaves into those which were to be removed
and those which were to remain on the stalk. As a result, there was considerable
stripping of leaf lamina from the midrib and in general, poor operation of the
equipment, especially at the first priming. For this prim the total of the
losses plus damages ran from 16% to 30%. Considerable reduction in this value
were realized progressively at the second and third prim‘%lsr as the leaves
flattened out, with:;mervations being as low as 5%.

It was felt that, because of the dry weather characteristics of the 1966
crop, it would be desirable to repeat the experiment in 1967. The defoliator
materials used were extra hard (above 80 durometer), hard (70-80 durometer),
medium (50-60 durometer) and soft (40-50 durometer). Two sets of the hard and
medium units were used. One set of each had the edges which come in contact

with the plant sliced part way through from each side. This was done to




facilitate deformation of the rubber material by the stalk and allow the
material to conform more closely to the stalk in an effort to increase the
percentage of the leaves removed. The other sets were slit and some material
removed along the axis to reli;zséome of the stress which arrise when the
material is twisted into a spiral. There was also a very hard plain set and
a medium hard plain set of defoliator units in the test. Nominal diameter of
all the units was 5" except for two large units which were 6%" in diameter.

All of the defoliators except one which is g’{designated in the table of
results were mounted and run on a modified Powell tobacco harvester. The
exception was run on a Harrington machine. Units were mounted so that there
was approximately 1/2" overlap between the web of the lfft and right hand
units. This overlap was provided to bring the defoliator webs into more
aggressive engagement with the leaves.

The tobacco crop was of the N.C. 2326 variety produced in accordance with

normal practices. Some leaching of fertilizer due to heavy rains during the

growing season limited the plants to less than normal growth. Excellent stands

resulted in a uniform crop. Harvesting was started on July 28 and ran through

the first three primings.

Results and Discussion

Results are presented in table 1 to indicate the response of the hardness
and sizes of defoliators with respect to elevator loss, stalk loss, leaf
damage, and total loss plus damage.

Elevator loss. There are no indications that defoliator type had any
effect on elevator loss. For the Powell machine the average values ran from
5.0% to 7.2%. It is unlikely that this range is due to the defoliator because

variations greater than this were observed within the data from a single unit.
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There does, however, appear to be a significant reduction in elevator losses
on the Harrington machine where the losses are about 0.87%. Because only
limited observations are available,.additional runs should be made to
determine if the conveying and elevating arrangements of this machine offer
additional promise.

Stalk loss. Lowest average value of stalk loss (3.2%) was achieved with
a medium hard set{units which had the edges sliced to improve deflection at
the point of stalk comtact. The largest value (6.4%) was found for both the
very hard and the soft units. There did not appear to be any difference
between the medium and the hard units nor between the center relieved and
edge sliced configurations. In fact, a plain hard unit appeared, based on a
few observations, to operate about the same as the two hard units included in
the table. The wide medium hard unit performed similarly to the narrower
medium and hard units.

Leaf damage. None of the units imparted significant damage to the leaf
with values ranging between 0.5% and 2.3%. These values are generally lower
than the previous year when only two values as low as 2.3% were observed and
most of the values were around 4 to 5%. This may be due in large part, to a
difference between the two crops caused perhaps by the dry weather of the
previous year as compared to an excess of moisture for the current year.

Because of the variability of the individual data it would be difficult to
single out any particular unit as superior with respect to leaf damage. In
fact, all of the units worked quite well and inflicted only minimal damage to
the leaves.

Total, loss plus damage. This measure of performance is the sum of the

elevator losses plus the stalk losses plus the leaf damage. For the Powell



machine this overall measure of response fell between 10.6% and 12.6%
regardless of the characteristics of the spiral rubber wiper used. (A
single set of data at the third priming resulted in an overall value of
13.9%, however, it is considered to be unreliable because of the shortage
of data). For the Harrington machine the overall value was 6.5% which was
due to the quite low elevator loss values. As evidenced by the stalk loss
and leaf damage values the defoliator appeared to work just as well a# on

one machine as the other.

Summary and Conclusions

A series of spiral rubber wipers constructed of various durometer
rubber ranging from very hard (above 80 durometer) to soft (40-50 durometer)
was tested in a normally grown field of N.C, 2326 flue cured tobacco over
the first three primings. The results showed that elevator loss was the
largest single source of harvesting loss or damage, and ranged from 5% to
7.2% except for the Harrington machine which was only a fraction of this
value. The Harrington machine had a conveyor belt configuration which was
different from the Powell machine.

Stalk losses ranged from 3.2% to 6.6% and appeared to be highest for the
very hard and soft defoliators, but independent of the modifications to the
edge or axis of the defoliator web. Stalk losses did not appear to be
dependent on the conveyor belt configuration of the machine on which they
were tested. Leaf damage was quite low and independent of the defoliator
rubber composition and the sliced web edges or the stress relief along the
axis of the unit.

It can be concluded from these tests that there is a rather wide range
of spiral rubber wiper designs and characteristics that will do a good job
of leaf removal at an acceptable leaf damage level. There is opportunity for

an improvement in elevator design.
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A 1.8 4.7 0.7 732
Very Hard B 4.1 9.6 0.5 14.2
Plain c 9.0 4.9 0.3 14.2
Average = 5.0 6.4 0.5 L1.9
Hard A 2.4 2.8 135 6.8
Middle B 7.8 5.6 2.9 16.3
Relieved c 9.4 3.0 0.8 13,2
Average _ = 6.5 3.8 1.7 12.0
Hard A 3.8 3.7 1.0 8.5
Edges sliced B 6.9 6.8 1.0 14.7
c 8.5 2.3 0.7 L]
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Medium A 4.6 4.7 1.5 10.8
Middle relieved B 625 3.9 1.2 11.6
c 6.8 1.8 0.7 9.3
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Medium A 32 3.3 1.0 1s5
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[ 8.6 L7 0.9 11.2
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Medium A 3.4 3.9 2.2 955
Wide, plain B 8.5 8.0 3.4 19.9
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< Average —— ——  —— 0.8 3.4 223 6.5/



Net
_( Total leaves| Ele. Loss Stalk Loss| Damun Bin |Gross Dam | Total Losg
No Yo No. “_|No Yo No % ND %
'IM;IA: 3 | unit, Repl Vav.lle,
16 fed v lgreen / /65 /0 60% v 2.30 1.§%l2.%0 13%l/c.20 2.8 %
158 Fond 00 = lzg 12 6.7%| 8 045 0.2%lo+5 0e%l2o4s  11.4%
/159 /182 /9 104 %) i 45 0.2%p.45 0.2%|p345 12.8%
77 5% A
e y|Shed v ik J 147 1 74% fo) lLes 12%|).65 li%l)ees §.6 %
17} Med Wldfy ot 2 188 lz__63% 5 150 08%|isp ar%l/%so  9.8%
) 3 /76 12 6.8% 5 188 0.5%0.35 04%|i7.85 10./%
/ &3 o7 T2
Jjee | Velbw's dreen i 173 0 6.1% < 170 270 co%lizze  99%
/89 [o0% W) DoY) 7 2)5 )9 8.8% i 2.30 pso Lo%lps.z0 131 %
L2 T = 200 20 _105% 2 Nos oz Az%l23.7s 1.5 %
) 5.5 0.7 s
190 J| wide Bl 206 2 58% 3 .95 L3¢ 09%|16.95 5.2%
247 Moo v 2 262 /2 49% 2 "% |2.00 tleco 0.7%|1z.00 54 %
297 z 270 18 6.6% 3 2 lpgs bloce 0.9%lesss 9.4%
53 0.8 KX
144 green / 169 20 11.8% z 2.30 1.5%|p30 L3%|2c.20 /4.9%
s Jned | Rk’ 2 127 13 10.2% 3 loze 0.6%l0.720 0.5%|/6.70 13 %
107 ‘ 3 127 18 14.0% 2 050 0.9 %050 0.3%2o.s0  19.1%
= | 1Z.0 i w85
126 N &4k / )5 15 103% /o 045 0.2%|nac 0.2%|2c4s 17.5%
/59 vory Byl gl 2 72 9 2% 4 .50 0.3%losp 0.2%|/13.50 7.8%
166 i = 121 14 1.5 7 0.50 0.5%|0.s0 0.¢%|2).50 }7.7%
Fodn 0.3 4 Z
182 J|Blve / 202 |# 69% £ 245 18%3ss 17%|2245 /1) %
120 Med. s8L Vol 2 L 88 /16 8.5% 2 150 0.8%lso O.T%|/9.50 10.3%
#7 s le2. iz /0% T .50 0.5%p.s0 0.4%|po.50 /2.8 %
| §.b o.g il =
59 |Red v Blle / 109 iz J55% 2 L7o L9% |70 sc%l|pe.ro  20.8%
142 Hard o d 2 /155 9 58% 4 95 O¢c%loas 0.6%U398 J.0%
130 3 144 0 69% 4 o0 0.5%lo.70 0.4%l|1#.70  10.2 %
7. 4 2.8 Bz
2¢ % Red -4o3t / 29¢ 19— 649 3 425 1(“7) 4oo I'A,zoc 220 o & 2
§ AU 2
12 4- 2 149 lo 6.7% 15 10.0% lo.re Ochinzs0.5% |2s.7s 17.2%
Ls e Lo 3.9
A |
|
|



K

i
|

ly 2§, Isn#
=
Net
_( Tota/ Leayes Fle. Lass Stalk Loss |Dam. in Bin| Gross Dm_w_;_m‘_ﬂj_,
No. % No. % |No. % |No. % | No. %
Priming 2| Unit  Rep |Var. ¢learance
412
3 wide black | /165 16 96 % 13 78%|3)0 22%iZi0  18%|24./ %
Al hed| Pl 2 152 9 __$9% 12 7.9%l|los  8.3%|1l.0p 7.29433’; f'é?—'si%
3 131 13 99% U 83%\.30  L.6%|.30  )3%|25.8 19.6 %
3 3 50 . u /q 7
red ¥ yellow ! 5/ 8 s2% 5 33%|235 17%|235 15%|5328 10.1 %
5 ted . dl SLF 2 /29 8 G2% 8 #6%290 po%es0  L3%cs 12.7%
169 % /35 [ 81% 5 37%lose 04%p<ss  0.4%|/65c 12.2% |
L5 39 [z .6
120 red v 4jve ) 138 8 5% 10 72%|les  Lo%|leo _0ogylid.2 13.9%
1" thangl, Midlle %3/‘ 2 134 I 82% 5 z2r%lus  09%uis  08%izss 12.7.%|
7 3 17z I 94% 7  59%lgso  8S8%ss0  72%ze < 226 %
7.8 VoA JF 2.9 %A
e Green ¥ Yellow | 208 /Il 5.2% 19 9.)%lhoo 2.2%4400 1I%|34.0 168.3%
/42 lideds 2 164 iz 73% 0 Go%lles 08%llec  o7%ezec  j.0%
(6 s 192 |6 83% Jo__Se%lloo  0.L%loo  os%proo  /t0%
6.9 (4 Lo 147
ity Bilve ! /45 12 89% 9 62%ll70  )3%).To L1%|23.7 6.3 %
/23 Med Ol ploec 2 141 3. 92% 5 35%N40 LI%l1t0  09%19.4 13.7%
_J2¢ “g 47 iz 1.s% 6 40%pis 01%lous puH2IE  15.7%
B 9.7 4.t 2.7 152
125 Swall Blaok ) 142 7 4.7%| /6 Jo.sZ|l30  ).o%ll.30 0.5%|24.3 16.9%
2 \bey jpat 2 142 8 ZcY l2 _ 84%070 08%p70 0.4%20.7 14.5%
=y 3 144 2 2.0% )¢ 97%l070 0.5%lp.70 04%/7. 7 12.2%
4l 7.t 0§ lyz
(67 | Harvingdon ! 190 I 0.5% s oc%lw 2exbs ecdios £C%
wile NMed~ 2 2ee 2 L3% i 29%9s 0.9%|.95 .89 1595 72/%
20 3 209 0 o 6 2.83%lz00 0.9%le.c0 9% 3.0 338%
0.L 3.k /-,9‘ 5.4
=




==

) ',"\}V ==
o2 Yob. Worns et 9L 7 4
\) —
\ Daw\(.)L (4T 2
ZX Sunkl vt _ N
= Tl Loy | EW Locs | por Svoe | Sptleless |y i Brl rics Bom | Bl buc s
) No. %, M e 5 Wi 2, (W 9 2
friomis 1 |Unit 2o | o
! ! Kew |290209 f lis g ETEY
| Wide| BRe - | Somk] 2000 L1z 339 | 17 &2%|/2:60 relo zanilh 120 %
= ved | Pla. 2 350 | 229 12 347 700 2% 710 207 54 9.7 %
d i 264 2.¢7 8 307 .40 049|240 0.9% /7.4 .57
sS4 39 o 7.8
red o yellow ! I/a”over’-w 345 /8 5.2% 16 +.c%|8.60 2.7%8.00 299442 ¢0 12.3%
Med Ml sttz 321 14 $.3% /3 %0%|F70 1ymz.70 )1 %|30.70 9.5 %
i ks 273 2 43% J4  51%|2.75 (%275 ) %|28.75  jo.s%
= 4.6 47 15 0.5
346 red v blve L 339/ I z2.3% /4 36%l9.30 26%l9.30 25313%30 9.0 %
320 He X M Bl bl 2 335 6 1.7% 9 pc%Meo 1e%leeo  1.3%|19.60 5.5%
zol ‘;’—. &4 318 9 28% 8 25%lpas or%lpas o0.7%|/9.25 &0
e g 2. s 48
2 _green yellow 80 17 44% 20 sr% lczo 1.89%|leee  16%43.2 1.3%
2 foed, ebed ey 2 228 o 30% 10_3.0%|2co 0.8%lpeo  0.7% 226 6.8 %
25 |l s oe j2__359% 9 29%s 0.3%p. 07%EL3  76%
15 2 77 /0 §ub
# ~ Blve | q27 s L% ) 25%ks  L4Yses L3%eras 5%
728 | Med dedoo 2 352 4 39% 10 2.3%395 .2%nes 1/ %le7.95 7.9%
= L : s 340 e 47% | It 47%lego o08%l2g0 OrY3e7 10.2%
i b 32 | 22 /e 57
3ze smoll | Bl I 356 4 % | 20 56%srs 0.9%res 09%|2725  7.6%
210 W Pudlple_ 2 336 s  26% | 6 #7%|.45 04%|L15 0 4%lpess  78%
206 A% 3 24 6 ).3% | 12 3.7%Boc dp%lsec 0.9%|2).06 6.5%
L5 _ L8 L b7 0.7 7.2
2958 Horrington ! 30¢ ! 0.3% { 10 32%l)h30 3.83%[1.30 3.6% 22.3 72%
720 | wule yado 2 33¢ A J2 35%9.90 30%|g.00 294259 7.0%
214 3 332 |l 15% | 13 39%Yhie zEHNI0_3.3429.] 8.7%
jid 1 S 3= Vi
|
‘
— ‘ .
f
T
]
) |
v




n@a—fé@#ig‘
D

)

, - JL’ Vet ¢ Ws.
( (Total Loayu Eloy 15‘; Df;:{:‘f Stadle foce Da—wzil.c; A\a‘f&m. nﬂ%
Prive. 2 T[ﬁ\«."l" 2 f/a., 20 Ny 2 Ni. % My Yy N 7 Mo v
1 e AL g} Vi Wrgrodn, : =
(Aﬁg) | Jiv I 9%l Se I8 1ssti3,0o 4if|3Lot 26| 2L 2574
ﬁJJB[u’—‘zm/ £ )2y ? Las|o 2 (20 03|z 3L)Zko 2.65) 3740 293
3 i dd 9 L33lo  0lzz Wdlg.s 33|40 2¥| 3t 262
il | 29 g L.zo| 7114 w1l T3UTL 5.9k 2784
B S 2| 2326, 5" | 8 4 492| 0 oIk faw|hl 27|07 290007 2.0
(=2 77 L S| e 2|18 sezla g SUR|29  w.dw|2,9 3.2k
1 loS T bbbl | 95|23 209|27 34|27 2,59 337 3297
Gdipany 2l 2320 L[ 145 2 S8l e o | 1193|4t | Lue Zo03lz540 2444
3 1850 2 L33 ) 0 |3t 20|45 38| 4§ 3.6037.{5 28, o4
450 20, o R4 20856
_ 28]
| 192 I gl o 6|tz f2.y ST 141857 ¢.6)/87 2032
'?d“];["mi« b, 47| o g Topf 0 o | /% B0|2 2.23(20  2.40|20/0 Z5pp
3 22 S bof| o o | p17)125 4.lbo|2,9 352 2).9 270
ok i
{ i /1D L Sks13 2,72| 32 348k L3 2.08|/,3 1 1R|4%3e, k3
Blot 12| 23246 3" 09 Lo So| o e |3 za2ld 8.1 ST|h2.05350
1} g5 b s b 0 (29 Syl 2 Yaw|2ie 247|370 wiilld
L.oo
_ G2 U 43| o o |49 58| he 28R 95| 2359 2858
Blue )2|2320 % [§7 3 Ll o o |16 183 | 2.2 323|2.2 2,82|2)00 24
W 95 b L] o |18 TG |2,7 3.%0|2.7 2:%|.7, 2%
4,7
! 1§ 9 9572 Lo |is aedpgy SuC|Lid 3,50|30.08 260C
2»,.‘,4'1,/(,,51 236 5 |y g 14z2| o 2 |2p 11®]|3.2 w382 2.2 3,16 |21:32 30,89
3 Tk 12 1028 1 S| 19 22| LS K86 as 5 2Ly, ¢34c]
! Ty 1o Jots|(  lob |25 20,39|4.7  %10|4-7 o] Loy 432
WI//N 22326 4| 9p 1 1771 Jobe | 1§ Mo (4o b3Y oo bag| 3.0y, 2404
- Q3 log 2 8s|e 2l wn |er T2 |b7 b2 o 20.0f
) $3 b 32| © ol 2z 27719 G2dtg 2ST|GF 1847
R }; PEEYZRNE N WA I sp|e 6 | 7 wusl33 sglde S|z s
[ 3 3 3 sl o v (3 Sples 243|05 288[18 134T~
o 6. 0% (3 s /{»,7{. g
37




=
Vet
( // Tot Rmw| v Locs | Oprater |Sttbloss | ..o [Tl Lice.
[
ﬂmmd Wit ?7 Vo v
417/.:' s
! 2/ 19 2213 (33|27 12.50| §4 LAY §b  “oslyiis 22,13
Bdd Bluza2t Zal, )50 |3 abb|l o o | 832|746 w|Tb weZatl 1]
\ 3 194 7 357e O |24 2w|%k s&|5 b 48Flussn 2071
9. 04
] ’. . N " .4 I -, A
x i i 2y )
3 3 b ol

A | 202 (b 297 |2 97|25 23]l 73| 127 b-37| 487,227
AA\‘SI@J%&“ 2| 2324 ’{9@/ ey 2 gl o 6 | 15T 931163 Luws|63 37| 243, 1504
‘ 3 b 4 23l o 0 |19 1% | LT &bg L.F Y4.x3|29F 1257
2,77

' d 3 gos)

‘ _ | 24| 2 33| Pe|lyr 1Md IS pog 1S 4 TR6RS M3y
P L Block 212324 32 ISy | b 226 0 0 |45 ausg oz Tl @3 S5 03 333y

> 173 | b 34 | o 0 |38 2t |5k y3ul $6 323 YGL 2067
2y

|
Blae  ¥| 2320 47k

3
. B | {.wwbs‘ Z J35lz )3s5]i2 @78l %2 sisyl6.2 willzsse 154
Prtvolly 7 2326 )
(4 ol .
| 190 |3 7L res|72 378f 30 aLS[zo 4S2|4p 42
p“'ib/ oo 22350 5lgy 19 12 zszl 0 o |23 032|210 2282)  nIk|Zsa 254,
2 183 |7 L3lo o [$3 2|l SRy 3ys|ibu sT53
4ol
( ! 1573 |1 4ST| 2 U3p | b0 3aylsl g6k 51 Sof\771 su3

o Ri 2|30 3] 121 |2 LS| o o |15 n3gl2g 2a |2 (Bl 59
! 3 139 | 359 |1 U |2y semlu gwrlya 231l Jus
3.3




et

2 b\ £ Luse | OpvePor | Shaplies Do e Bs B |To? Lass

) Vo/ ¢4, rvov

200 /0 $yl2 4|75 g7 Fe Li|12 3505y 4To

2330 Z'y 159 |9 St 0 |2, 188L|2nd: 2 93|u.b 2.55034 27wk
ST Ag2) | SEISE 33ql Sy wbllFT0 D920 L5. Yo 0T

be |3 L1701 45|13 S8l 32 wouk Sz |S§l)op2 Shap

2aap B 132 |L  Leby| o 0 |51 342328 3uzlas L5y $59.5 4857
g 112 L7 |2 o Mt 4746033 48822 22082 5L4]

%) g7 |2

—

59 228063 SU7b3 3.L8|N.3 42

i
2310 %" He3 |8 $850p 2€ 58342 392042 298 un. 2 2]l

o=

18y 3 4i o

49 351b2 L7163 fuof 83 7758

Jty 13 2.4 2.00(90 Jbbblpz Sk3| Lo 43Xz 2543

)]

2
212¢ B Sy (3 L4y O 0 |27 1753 yed 34l 203 2951303, 22,07
127 16 L37|2  1ySIRe 200 Lpe| Lo 2.5i42.6 30.LE]

Jelg |13 742 (23 ho2|$3 323|860 bl S 2|94 T3)
2000 ¥ izl g o |2% Jgoylbt Weanle. 31p |36 2Lad

N7z tyl | sT[59 a8l €25 65 v107ns 4236




P
pod
( p EL}JM W A °?qu S fothe e c Doeg. G’”«D‘“ Totag ASY
P»»‘».;:) wct Pf Vot 0lrovod i 80
» | 118 b 333 | o |2 AN|yge widlbe 315|296 25
(ot 20| R, 2| 2524 47| 120 G Tse| 0 o4y o|34s. Lg| 39 T ales 2570
: f U3 1wq LT 0|19 ISt 820 bupy | S 4772528 278
! 1 y Sello o |9 12l WT 203107 23347 207
fesa L|2326 45"|be ° | o o |to mus| ] 31T 259 147 298y
-3 73 Lo s oo ° 563 |30 92|28 w27 |18150 1647
f a7 19 14 2 ASP|23 8|S0 byy| S Leopludy 394
Blihu, t|2326 5| n B L Sl 0 o (19 127 %2 22022 1.§L|2234 19.4¢]
S 1y § Sw e Ol 123712 p309] 34 202|200 204/
: | |25 v §.0| v 0130 2bo| L2 12|62 Ly ybz %L
[Rdfyelen 2| 2326 57| S$2 S oy I 142 9 1130l Sal2z .23 72 3307
" W 9 O 7l o 0 |ixv 2272 b |t 27 |2t 3§
(
! 10§ T byd | 9] |37 2% 3.5 S| 28 22/ |4gs, ki
Blek |20 57|13, 7 &3e| 1 7h | 4T 3t 28 3.63]2.8 20558 w299
: 3 ) b Swsls o |36 3273 4.8 Lbr|E yoeqlebs 423
| sl 2 2340 o191 2208039 (0|29 L83 24.,2890
Blee v|2320 %" 4 6 Tavli LIFLI 2020 LT 2,68 17 2.06212L.7 2347%
<l 75 ® bkl 6 s |1 mbt| 2l be| 26 3gblant, 258
| Jluf T wAly 263820 e 7 39| 4] 345 | 307, 2395
Bl 2} 2330 K s 1 cwlo o ln mglht b77|he  hy [2es 2245
= 120 nofle| o 6 |1g szl T L 133|3ke L3R
i ys ! 292 o of te & 2v Bk ga2lrhe  Lfi2
7,//»» 2|30 5'S7 g cuy i LS| g 24,56 205 Sas|2y 438l 302
3 7t Loobe L ]S 2838 4.2 %23 4 §9/1242 200R
' 176 | la]e 6117 78p |48 ESY4 L322 32LF
( Red  2|23:6 %493 | pell 1 rep|te 20|29 3.73| 28 Lof|2e® 223
3 7 T te| ol lb [%27 3.4 59338 w3e|290 3%




TO‘)M Hgg%- l‘réé ‘MQ

(\)ﬁql/c(nﬁ
Mot :
( ThD Dasinc] T Lms Operater St Doss Doceags bvvis Dans DH%;
p""‘al A Ry | Vo Grages) areie T B
Ay &
| 193 3 SEl L (S1|22 WwAR|)370 87370 7| YR76 2679
Rdipa )t b 36 3] 152 2 I3 o o |3 ja7slese ww|lecs Lg|pais 28k
(3 les ? Sa2) 1 e |1 b boze 4 “”g; 247 z/‘u;;g:'
iy b 1
293 Jee 05| i ‘
] ISE 12 932 |4 258|385 2288 ledo 9,8 |00 (iSt| 4200 Lhnh
Bd 2l hae 45| juk T 62y bf |20 0zew| €7 TS0 baylze7s 2087
] |30 I 149 (3 2,36 il 16 Th| b2 Looj|b.2 G4aL|2330 2563
: hyz 1573 Y il 2.5
‘ 5,17
‘ { 4731 2 sy o o liy 1L 957 %6 T3xz340 203
‘ [ZET S WO TA el VEYS 2230 L 7S 05354 Sar| 65 LS3)2v.5,19.08
4y 171 9 2| S8 20 b2y I8 2L 49 2eu 22ui]
363 1266 3134 2.0
£59
! [ 129 w29l |2y ndes 5|90 £5|2n 2u0¢
\ R Jricag &l 7 wib|lo o |27 M1z Llz|72 Shlénz 24.u
Lo ; 174 12 s |o ? |27 :8|0b0 7,& | wibe bidfhiilo, 285D
[ : %92 /1.39 ) j7ah 2
570
; ] 259 19 g7 3R |uf yss e %€ |1 Gas] 20 25,
‘ Rd thew § 2| NL. 2512 51 222 e L<]o o Juf 220094 SSLI%y 4240240260
‘ SE 215 L 2791 b |26 e Telioo Lok lope QSRS 2063
’ : 2,49 19,10 Ygz | 2691
, : )
\ : ] ) z (5| Y 28039 2wl 920 Tyl S¢Sy
| R4 2| neasn 41 pae 3 0|0 BT 18Rt 3,53Ju.4 3.4¢ 33,10'34(.33
3 lye S dwez| o 0 |23 Kp5|Le S| L2 4ay|duae 333
2.29 .50 3)/2 270z
.04
{




\pson el

/'

] .
2 b
4 Tt Drwpe] Ly, Lats| G0 ol lper | Daeay [P Beo | TuT0 Lecs
?v';ikwu,} Uit Rl,' I/L\/ C{;MA-“ Loy 4
@,,,lj,,) N, s
! 111 L 3ylo ol |7 [37 23y[3.7 3pl%7 93
W panild b3l 40l 137 o ole  oll mlac r1lae 19l 2
2 Iy y 2730 6 |o 0 |bs” 4.b8bS ys|los 9,3
2.06 2:8 Yogg|  wed
AR
3 loo 4 4o| 0 o3 26|37 2988|3737 |7 147
@wde 2l ¥ |ps |4 mf e olz pgRe 277|3  27f4 S
L B ounlag | 144 1 38 olo 0|68 LIS Ll S K4
2.5 189 3)li.2] 8,957
g 2.9
1 [ (R /A - 4 [ olo o 26 2aLl2.6 2430 277
Yo d 2fc3g ,Q"/,,,*lv' y 29t 0 o |o O | 1.5 Lbo|lhSS LulssT .87
3 21, L 27% o o | 222|ug 227(Lg 22 |17 §.3

252 4:7 7 ‘3\7.__85 5'.57
2,3

i ! log r L8lo ule ole-oe 37lo 3t7lbo S8
Weds 2{Cua % | Sb o ole ot el 2483 36|44
’ 3| owdnllzg Lo3dels o [1 %y 2nBe ZbdEy 6.5
liby S )t |
3.30
\ /o<7 L &S50 O |t 93 |3 2g(|3.8 saypes” /978
Doy 22510 %" e 2 L.1]le o |y L5 |ny Lb7leg refeg g
SRR | N S gp|lo o] § @3lby by Lgllil (23
350 2/y 3 .08
v 2.
' ) e 119 L Sesto ol .eylnr zLf3y 2blieg 5]
wd, 2lasa k(12 L 38l 0 | 98|17 Ls2lly [y $.43
£ aw‘? o 2 vl o o || lo)2z 2¥ |22 22 |3 b3
3, 50 0,91 2L % Lt
2,/
! =" 1 {1z o o0lo oo o |leo ras|hu sl l.25]
Pf:w.ké Bl hra, 2| 2324 L' 127 | .Blo (e} é‘ 2L8|S 4.7516.S Eg& 9=
3 oules | 29 L2 O ) 209 | k7 l-27] 4 s A3
; 0,4 1.9y ! 731;,.53 ! ﬁq.
W&l
| 73 o ol| 373 &lfLc z3qie 2050 7.4§
wda Y2330 %] 93 6 o |2 2501 18|36 %o |3l zsplbe 7
2| ooy | LD 2 s|lo o |2 Slzo Sss|re gﬁa.o 150

Ly % 3.0 798
oG




—/ . N :
( 0 Dec| oo ings | sprcdor | bty | B ere Vfousr o | s
pr'nniv-] umi ?lf Vard  CLacnle Brved 7
XS
fup 17
] us 2 Ll o 0 |3 260|585k S Sk Ll M2
Yot | Blothed 2 b3c Ko 124 3 22300 v |3 22z|gu 3|l 329 o T
3 | g3 4 27711 b9 6 yag|7.0 53 |To 1,37 18.64125F
3.99 3,0/ 5M_j 1.5%
L127
) 16¢ o) o o ol L 97163 £3| 53 LMLy laz
W [wa 2| kse o] 97 I 163 6 ol o 0lws wtes s cs sty
3 A 4 wilo ol 2 20845 suwe|yps Sulud n
‘ 1.73 /02 31 97 7€
294
] I3y Lkl p 0|0 o |82 S3us82 249, $93
Bl A@d 7 1¢315 Lidowy /37 |2 15| 0o 0 | 2 WS\ kGL|Ll WSl 1R
2 [s2 |10 S45|l 0 0 g 21710y yaaf Tf Rfelon L8]
2.53 Lz 2) 1400 Rva
: 7.1
| g 220917 767 o 0 |&.0 biglSo Sy 3T
: Wiy 315 Fow W1y o o|3 2632 [75|LY be|le? Laulds, W57
L L fop | 14 % 3 2l 6 8 lu 27|18 S¥[NE Selns 474
140 143 3y, L ey
392
i | 195~ g byl St vep |l 3|67 T3l 227 b
Bl S 22512 4" | 132 & o (Bl Syl TR\l Byg il 7
3 e, | |45 Zwd 0 0 | % L b2 4 BB o
! ¥ z2.34 4157 314t ltozy
kN
| [vs~ u 39y G2 w27 277137 38y e 4]
liedo 3 |251~ 3" | 49 3 dylo o| 6 o |2% 3928 33|58 (.59
'3 aulee | 9 Z 249l 0 o o plygu widwil G@liv 7.4
| | 3.3 0.63 21153 7144
| 5
‘ | 771 T (51 ) o |  Loas23 Z8]2.3 2,4 03 (734
Bludld 2| 2320 {’;..,Jv 1y 7 G0l 0o o e  Sw|3.0 322{3.0 224|151 163
2 77 b Sl o o [ & bugllh§ 26418 _232] /65 Mok
| 197 <38 N1£e 1580
2.5
1 ©wv L 23tlo o |1 23g]l o L3776 caflaas 65y
Wide 2| 2372 3," | S L3573 suS] S SS9 AT p2e| L 2.47| He 0B
2 ol | 15 Y obbblo o [2 206023 g55]33 L los 123
\ ] .20 Ry 3)% .14 (3.6
L 2.9¢
i
&




: tond o £5RF
i:‘f‘ﬂ—rfﬁw.m:,) kif':’j

"

Mﬁ@g)hﬂx, ‘A/umv[—‘rs Ao P Hsls ang

D [Vt - 0T N s %Tgﬂw e el
o P QSSI’J L)y boks . I 19¢cC
F PV';M» :1 Y_\i—ﬂn«.« ﬂ'(w;
. & Dﬂﬁf&;ﬂ' Vs ,dv] P &} c
5
e 2567 1/ 14,53 | by
" bl | By h 2 Gl
Spft 2082 || 774 805 TS
i @77‘/))) @-79) | G719
1 -
M 7 211y S 2r 559
b g =) [ @el) | Gied
st | 2v2L [\ ji-zy | Sis¢ | bede
Ge) ) (49 [@39
)
Hod ) 2092 ) 2y | 144
}N’C”[‘L (L) @h\_‘) (Jz,qq)
N 2702 ) L%w | b9y e
: R ey @iy
Hoaad ) 2756 \ 15, §9 L
. wie2zx | 347) @:sY | a4
o bt i3/l (2C0 | 993 Lt
‘ (6D [ @igs) | (149




S Bl i)

—nw N2: AL t o Lg;ggz &nte SM Loss«; !
/ -
F&( 'Ez—d o .S:“ﬁ 7 z &M"P-ﬂ e ».leu.oac /964
4 Telee
b‘f;t,,;,%y .}.«42/7 A 2 c

Pl d 2567 | [hE3 | b.o7

b3l . 05) | @ op) (.81

Sof+ 3o, &2 | 7.78 K68

(32 78) [ (1. 02) | €.£F)

Ha. | 20K | 2y 87

cglg A2.66) | (F.2¢) | (6.7

Soff 28,20 | jias | 57

(7.39) | (ligg) | (.69

Haf 2692 | 1629 | G.0%

ve 2| Q5. 10) | @08 | (2 14)

Sp b 27.0%| 7.9¢ | .91

(9. 80) | (. 42) | (0.51)

Had 27-%6 | y587 | L.Sk

L) NE 223 @o /L) | g528) | (.99
= St b3/ | /3.0 | 9.3
-S| QeS| (3-46)

X
|




. o

VORT 27 v e 2226

{2l
Py Duerct
__( P @")/‘ﬂ MH 1.4 VLsc 2 Lo | D% Ao | 3 ey |2 O,f o St | 5 Vi

Uelods .

Al e ? | o7 |26 € [ 797 |\ edioe |32 37 |8 %3
iy (B /47 Jr2 |07 |[#03 ) {9 o¥ |2(.25
4 slios 22 |giee ko283 629 5% 2333 ||73:0%

9766 | /6266|307 |5 32 (625 486 2822 |42+%

8 /88 (728 |¥%2¢6[92.29 ]| goe o |40 |[7¢.26

' z| 37 S 2 423 |S5. 9% | 2.6/ |/-92 ({7,320 |J9.87
3| 40O 59 2.7/ 400 | %.%7 ) 239 399/
S7 7z 5%¢ |s5. 77 (869 L6% |24 ¢7 [34.93
e 79 L esk gk heR > /7 0# |20.72
A7 /0B AR D ks 5, b (=) 2% 258. /0
3| &3 P2 | Zs3 |#4® 6.09 o /.07 lé.2D
72 Z.33 [Ses |G IE 5 08 0 16.03 |25 of
D L
i
%,
s R+ qllce
T / B 276 2/5 | #ed | 4PF | 472 |439 2050 129047
; |26 7 /P 0 422 23 | A %X [ 2. 28 | 14,729
\ d|/és /9¢ |42y |52/ |J57 fo) /0. 24 |20.2)
% i /97 437 |%5/3 3/3 Y6 et |5 20
y Y0 193 /% |3 95 |[497 |23¢% 0 /3. 79 |25, o®
i ) 2?3 /26 |z |¥%.49 7.0 0 Jf- 006 2505
3l e8 |/29 |499 [L# S.50 ) /8,85) Pk 7®
99.33 | /156 |3 957 |Fe?® 5 e o /6.3 (2587
[ /b F 00| H e 9,49 6 |45/ 2996
2| 9¢ P Z2-65 | 26/t {2s ) 20.3/ |29.2/
\ 3| /70 142 2.8/ | 362 6.373 [} /4.8 pr.35
N— [ 96%F |/79-¢¢|2.%S |3 80 |35 | .28 ;733 l|ov.o¥
l‘:jm o N ;?2 94 2.7# 2.87 |0, 42 l2) 425 |123%
3 = 2 /74 2.7 3.2t $./0 [o) S.¥0 /6,30
= 3| 68 772 2.33 |2,6% |5.7% [2) 6.9 |/F 6
$/.33 | 94,00 |2 52 |2.9/ T2 7 [ 45.3% /588
[Pecl ¥ (e /s e
V" /49 | 430 |s.#3 | 2.0% |2.0F |/ééé |25/3
v 29 /SY (279 |3 46 |[,.9¢ [3] 7%33 [22. 57
! x| 29 /37 2.9/ |4 0% 4.37 | /. 95 |248% |32.65
|- 172.33 | /4= |2 22 | #5372 |2.79 |lig7 7969 |26, 07




1 ‘ q ::: _ _* FrTT M j.__?._ﬁ_
Lagd . R R TR T
it T L 1 |

%n b me a i
B - .
| _,_m_ Bl e ¥ L ”_.__._;L ,.
M m“ _m.“ ,ru.q._. o 4__ W. TP |
{7 laitis - A
_ _u_\_,.#m, L ;.m
4 i
| md_u :n_fw y
.“..ﬂ.u‘m_. : u. BNt i
R dasuduh il
| T
I . _
I ﬁ




| S YAORIE T v e 222¢
@"‘ \‘/;J Sﬂﬂ—‘be ar.ri ﬂJ e % ﬁ!“ P Op 54%/4 s' é/%
o7t Do~ |Pa~
= o
e //ord I
W i W< /906 | /257 | 265 (/87 | /.05 3229 |42./0
LN, [93 (/09 |26 | 2.25 (2,52 o [793%[23.¢4/
E 1l = 3lrze /23 |3.99 | S 2F [¢.5, © [aw.9¢ |gL.8%
/09 /6% 1227 |=3% |[3.00 G e A
b | 2# ¢4y |£.33 [ 2.850 |3, 920 4 | 35,85 | L2 o2
L w9 | £72 |92 |5.9¢ 2 L.26 |oesg [30. 29
el I 91 $ .U | £.93 | 1. %0 £ ¥0 | 23,38 |2t 08
70.33 |s2¢6¢ |5£29 |258 (/.20 /. 05 |27 82 |#4. 67
[ ST 7Y J-0b | 8./0 70,63 | /.0 |26.55|¢225%
| £3 ) Yu¥ | L a¥# 200 | Lt |2/ 07 | T «#
3| 23 708 [ €20 | 72D | 7:2s e S22 |yl |20 O%
033 G253 S 7 2) 6.75 |/ 03 |s9 40 [32¢0
P ¢ )
7
3
[ (v _p
Q/h,—& B I
A 13 250 3,6 | £.19 |s.00 |1.00 [ 35.5 |yl o
2| )20 15 9 Q,J’? s.83 AL 2 1€.2€ | 32, ¢V
31269 191 l3.92 | %67 |3.99 | , 52 |39.2/ |ws, 95
/7333 |17¢.6C|3 /6 |4 89 |95 | ,50 |30.09 |38 25
A 4 £6 14,53 | .00 | 9:37 ) 22,09 |92 23
2| 44q LY 15,09 15,82 [2.7% | 1,17 |51, ¢2 [31,08
i 3¢ 25 |8.%€ |t b4 |10 4¢ 0 lyw.dl |28 €0
$3.33 | et |3.32 |450 |¢. 70 | .39 1935 |29 5%
¢ [|I"72:B 92 | L9s | 252 || £3% [>) 79°5¢ 25,96
2| 67 §7 |Us2|323 | 3v% (=) (8-2% |43 ¢
3| 77 95 |[Z2e# awc e .3/ o 18.94 |28.70
> 69 €6 | 9,.33 2.3 |3 20 S 9 | P /3.9¢ |2¢6. s0
2 "/
=
3
&
e e 1 = ) T




-

E VAR Z£7Yy Ve 2326
=4
PR \ 'yt//‘ L it ) B N . e AL R &
JZ U \NRl /22 | 19 (/.29 | 4. 9% | 1£.77 /.85 SEo2 S22
(&N 2] 93 | 426 [/ 923, 4% |44 o |39323 7576
= 7 3lect Mo 2.7 | %85y | 4.9 > #7408 |56.57
: 5 77 79232 | 260 |41y | 436 e /9 | %230 |528%
. : 2 2L A8
< e S
! L
Q.
P2
3
B !
z
=z
" (£ Laad)
_{ Oree i /
(| 277 v/ | 3.#F |5 €7 (Y92 | /7D |32.59 | 42.75
ka7 |ie |2 53 5.9 e o /s 20,7/
S| son sy Niw oP|ig.A) N 1194 8 |n.®/) |372.¢8
/o6 (tlisazs 350 |s725 |46 .3C 2299 |3603
b (S8 7o/ 2.9912.93 |54&3 2 /2.67 20,20
v 4% A 2.57 |38 12,0 0 /5./8 |29, 8%
ol A7 23 Yol |4.9% |41l 2} 7.63 18,47
5% 7333 |3 05 |27 25 = /R 48 |23, 07
c (| /oy 729 597 | 7252 | 620 | .27 |2z |27 579
2 &7/ 8/ 2109, || 299 4.9z 0 1225 |26.79
3|5 70 Y1¥ |5 6% 55 70 [>) 2/. v |3/.28
: 2 9233 404 |22 |g£6/ |.25 /463 28 55
D
-z
=z
B
B




VAR Z e ¥y QC. 232 &
2z \Y
= 122899779
CreepyVVettors| \*7
Ri/9e [/¢€ [4.%6 |55 Y| L35 | /23S 8 0¥ | 15 00
A'— XL
3 4 O L T,
Voas /¢S Zoe |Ssw zzs |Z£22 £78 |rs5 00
Q| /1 /49 13./5 |39 | 469 [2.6F |[1242 |2295
2| %0 79 | 4«0 | 1,79 {4 o | /957 |22 .45
CN ) b TL3m /A7 [19.7% O /g B3 (2£.32
9932 |122.¢éCl/).6¢ |2.50 |6.66 | . 9% /472 |24 2¢
i 72 /6S |3 50 |Sre .57 FSO /4-2% (29,64
2| 23 ro/ |3/6 @ N [} (926 |30, 95
3| #¢ ) AT e T e, 25| .88 | /423 |#2vs
: 75 6C|/02¢6|3 63 |4 92 |89/ | .6/ /. 7713433
D
1
3
; | oy P %” RIS
el DedfpiaYors|( Felon) KT
o D /| 40 42 (428 |/, 87 |2.38 [¢] 2.329 | 6.5
> %6 Sée |2.67 |3.26 3.57 |5.08 |89 [20,.853
26P 78 Y40 |4 ps |é6.66 o 2,06 |472.22
5733 |§72 66 [2.95 |33 |420 |].78 Y65 |73 ¢ 0




VARICT ¥ C-3/9
/__L 1)
=L | v | ies |S29 [ss3r | C¥ o o b g
2./33 27 |[H3Y A /1. 45 o LS | 2923
Z|/t8 |rpz |3.50 |42z |svs5 o 2./9 /.59
[S/66 | /5900 |4é¢ |42ZF |.52 | O LR By
c
2
3
Yo
2
3
F
2
iz
. sla / V20 N
W/ dle (Dy‘/ugfar( y dpntep ) I=NT%7 |
L/ 82 9/ |£v9 | .09 |2rs9 |7 69 ) <, 80
2|/09 /1Y |42/ |4vo 4 262 |125 [Esy
ERNZ7 /Y7 |S06 £ 3/ |2 o2 o 2,20 | 9.79
to- 66 | 136 ot |£2¢ L7 |G %Y [ ¥F |\H.z2S
. d
2
=
D/
2
3
E

e~




ARTEeT /- CI3/9

A/ 2-| 7 2 s
\

/0§ 437 529, P72 s o 2. 7/ w22 2.5/ |22 o9

/767 /9/ S0 | L.22 | Y56 19./% |22 2/

(=)
435 |2 gog 2085 (4. 27 (2] 75-8/ 128,50
(b6l | /50668 70 | 735 492 | 29 1238 29.2¢4

Wi~

A~

~

"

TR

NEEEalNAds FAse [Neisy | /45 [P N5 /2.57 | 2/-83
AN, /2.0 | te3 |l ga3s | 2,30 |98 | /553 |50 |
3| /47 9/ 4.5 | .85 | 526 | ,58 |65 |22:4

(2433 | |5 58 |ga 3.02 | 4% |v2.0¢ R/ /¥
T

r

3
k)

2

Z

-~

d

W e




We7e7y G-3¢

1P
b
- o Vi)
Bim el | putd 1finnlon o B Fh. |5, Oz |9/ |57 Losr
/ i\ A \
Lj i Aap)
/04 /S Y L7579 €.gs [3) 2.0 |/4.26
/2 % /24 |3 3.42 |2.23 [2) @3 94

28
732 /93 %ag T30 229 L6 |4./92 |rz2.5%
7

/R/1.33 (/360,664 4 64 J 29 = 3.d0 /. S5

iz it /\1 2k \ ; " A '_/
et loichr [T flcd) | 7 [
/00 [ /0/ |S£2% |30 o 0 B8 |é.22
2 @ 92 Y463 | 468 | /o3 [5) o A
9 0 96 Jrd |S.v¥ | vré 0 2,08 /25
9533 | 9%.00 | 499 |s /4 N i<a () eoz. | 7. 072

™

Wi




tls63 (/5SS |é.5/ 19 7 | 837 (258 [22.57|40.0¢
| /Y /9¢ | L.o¥| 7263 |8.L5 | .69 |72 29 |2€,5)
3| /03 /30 | 426 é-67 |72 45 Lo |eb.2E 27083

ZOC el | 43 5 77 7.8/ 7. ¥4 |/.85 |15 4 |[30.832

>

e~

D)

o ™~

©

ap |~

257 %93 720§ e 2I8E | asd | 7658|2508

[ § t|/ee |75t [ 450 |8.75 |13/ 0 (973 |27.0%
; /28 166 [ 28) 457 |s5v [,2¢ (/.83 |23

| |232.33 |/6833|5° %5 |7235 |2.92 ¥/ |lbos S ¢é




\VI T A T 2372

/5 | 760 | 576 |227 | 125|250 |29.37(39.37

Y07 Z36 20y | X293y | 2.20 |l 23 18,2924 23
"we /Y6 | 424 |S5-25 |22 ) A P8 | B

//2.33 |/#233 |gre |5 73 |2.29 L 07 |/2s5s0 |220T

/

S~

é’%’m.bh—

1267 255 |£.25|8.085 |3 %7 | 38 |/7.53 |28.4¥

2| /69 |2%2 | 423|356 | /. PO o |22.87|2%8./0

3| /2% 2/8 | 423 | Lo |7.79 (A | /E.0y |29, P3
180.€¢ |232-40 | 4 0 .55 |2.6% 27 1940 22,75

2

N~

n

i~

ap .




Y4 T 775 C 27 &
ks
Nasrmidee
Rops [@ot ot Voctd 7\ 0ined Dl dNDon 3. Lo 3. 0p |2 %A i 2
3N /!

‘e Vel Floictdr Z }’e//b‘i) < veLoLp

I3

252 |92 |2PD | .85 (.s‘d 70./9

J3 /)| 9?2 /o¢

2| Ps e |3./8 229 (240 0 o . 59
3| P9 9/ 493 (457 R./9 ") 0 2.03
90. b |79 ¢ |3 8% |4 00 2 23 B .63 |7 9%
(Y
2
<
D )
2z
Y
= o)
2
=
s AW ol
Rdd Rlur (& |dverkeyp)
B/ )79 /85 |3.432 | 324 |46/ | ,5/ |30 |w.ec%
2] 728 /32 | Z.y® | 3.638 o 08 |45y | 8.08
3| /52 68 20& (#0685 [2.¥2 o) Y. ¥ |10 .%o
/5233 | /6400 |355 |3 82 |34 | .42 ¥ /5 |ro, 28

QNS

@Rl

Gy~




-
0 . ’ ¥ A 4
7 Al ity | won Jeog il o d Y, e
5 vl / f 4/ W i
& F ,-%J')/’ /JIJ‘M-(’ (:)»% /e.ea,.,.._g; l—br_‘wn_c 64 i
A1) b o 4 L i
i Ao ‘/'1&17 L ey /3/ LAt 4(70 e W 275K
( J
Ty wihprrs  gorce e fire ¥ 2ol V| Bord o
7
e d A Yhe b ] PRLY) S/ﬂwﬁ@
ot —psac /‘;rqu.—é,él 7| ooy Rov =2 lqv%
o ol Lot s toppldfPop ( [Py 2 |12y 3 | gt S L
(7.//:4‘%. eRurn A I L7 7Z '/74) /';3 'l'? 13.‘
Lea sy 57%/;”} 22 S 3¢ 20 3y 2z
TBhal . 99 (el 1Y 135 i /27
D Shige 8% | (4 202 2.0 20| 208 |23 L
Sl rulb,
(rD Lravis 23 B Sy by SY Lo f’t 70
L
Legves Ssvl;;ul 2 23 38~ ks 36 22
To 90 7 A qy 90 9z
ﬁsx»-.’_,u/ 22.8 30.7 373 36 2 40,0 25,9 338
] B aneats @ M&—;/t‘-o/ & w{’« “LEJL t ol ) A S
bt Bn - | Solelin [wodd  Hie o o [feedt, oo W oopd e | Lt (il 8D il D i,
A W o o LhViter o M e bt Lt Ll Tt 0t
Loaf | ol a7 Bne N ad sl . | laves ¥a il
Lk Lt hdeaue. 4|l tel ) 1o /
Vov ) ] |
AR .
B3 | 277 | 200 [ 22° [ 277 | %o’ |pg° | 33° | 36° "
300 29° | 32° 30° 2¢ 2 222 340 (z43)
L—1
)
2513 | tps® ) 20 Ug® 3e° 26° k> 3¢’ B
3 ° 3¢° 325 |3¢° 35° wl’ 22 =0 o)
Toul 4T
s T wihia?
2324 23" =Tt 30° 2® go? | z25¢ 3/° 3P e chulfe.
310 237 |20 | 24" 28° 202 | yeo? (Léﬂ
C-ary | Sy b6 207 Ty 340 | 307 25° T i
20° T 3ud 3¢ 35’ 3 3 (35]5)
t N




Effectiveness of Hard and Soft Spiral Rubber Wiper Defoliators. Number

in Parentheses are Damage Values in Percentage.

Other Numbers are Total

Harvesting Losses and Include Damage,Stalk Loss and Elevator Loss.

Defoliator

Hard

Soft

Hard

Soft

Hard

Soft

Hard

Soft

Variety

G36

€319

N.C, 2512

N.C. 2326

26,92
(5.10)
27.02

(4.14)

27.86
(2.87)
16.31
(3.65)

Mean Values

Priming
B

11,53
(4.29)
7.78
(4.99)

8.42
(4.67)
11.25
(3.92)

10.28

(3.55)
7.94

(4.84)

15.89
(2.52)
13,60
(2.95)

1966



Total Harvesting Losses and Stalk Losses (in parentheses)
For Hard and Soft Spiral Rubber Wipers. Mean Values 1966

Defoliator
Hard

Soft

Hard

Soft

Soft

Hard

Priming
Variety A B c
25,67 11,53 6.07
G36 (16.05) (3.01) (0.81)
30.82 7.78 8.05
(15.73) (1.02) (1.58)
21,14 8.42 5.59
€319 (12.06) (1.21) (0.77)
28.26 11.25 5.59
(17.39) (1.48) (0.65)
26,92 10.28 9.08
N.C. 2512 (19.10) (4.15) (2.14)
27.02 7.9 6.91
(19.50) (0.63) (0.91)
27.86 15.89 4,84
N.C. 2326 (20.16) (5.38) (1.94)
16.31 13.60 9.93



Total Harvesting Losses and Stalk Losses (in parentheses)
For Hard and Soft Spiral Rubber Wipers. Mean Values 1966

Priming
Defoliator Variety A B Cc
Hard 25,67 11.53 6.07
G36 (16.05) (3.01) (0.81)
Soft 30.82 7.78 8.05
(15.73) (1.02) (1.58)
Hard 21.14 8.42 5.59
c319 (12,06) (1.21) (0.77)
Soft 28,26 11.25 5.59
(17.39) (1.48) (0.65)
Hard 26,92 10.28 9.08
N.C. 2512 (19.10) (4.15) (2.14)
Soft 227.02 7.9 6.91
(19.50) (0.63) (0.91)
Hard 27.86 15.89 4.84
N.C. 2326 (20.16) (5.38) (1.94)
Soft 16.31 13.60 9.93

(6.54) (4.65) 13.40)



Effectiveness of Hard and Soft Spiral Rubber Wiper Defoliators. Number
in Parentheses are Damage Values in Percentage. Other Numbers are Total
Harvesting Losses and Include Damage,Stalk Loss and Elevator Loss.

Defoliator

Hard

Soft

Soft

Soft

Soft

Variety

G36 ¥

€319

N.C. 2512

N.C. 2326

A

25,67
(5.95)
30.82

(5.77)

21.14
(5.59)
28.26
(5.70)

26.92
(5.10)
27,02

(4.14)

27.86
(2.87)
16.31
(3.65)

Mean Values 1966
Priming

B c
11.53 6.07
(4.29) (3.19)
7.78 8.05
(4.99) (3.70)
8.42 5.59
(4.67) (2.63)
11.25 5.59
(3.92) (3.30)
10.28 9.08
(3.55) (2.98)
7.9% 6.91
(4.84) (2.10)
15.89 4,84
(2.52) (2.41)
13,60 9.93
€2.95) (3.69)



Effect of Rubber Resilience on the Operation
of the Spiral Rubber Wiper Defoliator

The spiral rubber wiper defolistor, Figure !, was conceived in spring
of 1954 and operated in the field that same summer. In numerous ficld tests
since that time it has been found to be a simple and effective device for
removing leaves from approximately the lower half of the stelk. The knife
defolietor is superior for removing the upper leaves. Success and adaptability
of the spiral rubber wiper (SRW) to vemoving the lower leaves is due, at least
in part, to the flexibility of the rubber web which allows for misaligmment of
the plant, resiliency of the material thus reducing stalk and leaf demage and
simplicity of design which makes it adaptable to operating in the abrasive
environment close to the ground,

In operstion, two SRW units are used, one on each side of the row so that
the plant stalk can pass between them, Figure 2, There may or =muy wot be a gap
between them depending on the severity of the desived action., In some cases
the webs of the two uaits may overlap by as much 2s one inch., In essentially
all cases some deflection of the web is necessary for the stalk to pass, being
largest when the webs are overlapped most, Web deflection is limited 'to the
general area of the wiper in contact with the stalk, That is, & deflsction wave
moves with the stalk as it progresses through the defoliators., Hardness (durometer)
of the rubber material in the defoliastor determines the extent to which the
deflection is localized sround the stalk and the amocunt of overlap possible
without impeding the passage of stalls betweer the defolistors.

For field operation the units arc mounted at an angle to the horizon, The



front end is higher than the vear and is fitted with a divider to separate

the leaves to be harvested from those to be left on the stalk. For effective
harvest, all parts of those leaves to be harvested must pass beneath the -
defoliator. Some difficulty has been experienced with varieties or crops

on which the leaves grew upward at & small angle to the stalk. Leaves on such
plants tend to pass through the defoliators with part of the midrib and the
petiole below the defoliator in the swath avea but with the main portion of

the laminar sbove the defoliator. Leaf damage results especially to the foliar
material on the petiole and the butt end of the leaf.

Because of the possible effects of defoliator design and rubber durcmeter
on harvesting cfficicacy a set of experiments was set up to measuve the effects
of these variasblecs. Three hardnesses of rubber material were used., These weve,
from softest to hardest 40-50, 50-60 and 70-80 durometer. Three sets of
defoliators were made from the hard and intermediate material and two sets from
the soft material. One extrs set, except for the soft material, were modified
by cutting slits along the axis to velieve some of the stress from twisting
into a spiral. The other extra sets were modified by slicing the web part-way
through from each side along the edgee which came into contact with the plant.
This was done to facilitate deformation of the material by the stalk and allow
the material to conform more closely to the stalk.

The units were tested in plots of G-36, C-319, NC 2512 and NC 2326 varieties
growing on the Central Crops Research Station, Clayton, N. €, during the summer of
1966. Evaluations were made of elevator loss, stalk loss, damage and total
harvesting losses plus damage.



Results and Discussion

There was little difference in the oversll performance of the hard and
soft rubber wiper units, Table 1, The defoliators made of intermediste hard-

_ uu-umulgmnulnhﬂuuumuluu-umuri.dn!t
materials., These results indicate that there is a large amount toleramce
available in the design and operation of SRW defoliators.

1t should be noted that leaf damage (next to last column of Table 1)
was approximately three to five percent with a few values between five and six
percent., Stalk loss and elevator 1us—adnw the rest of the value shown in
the total loss plus damage column except for a small avount of operator errors
which was present in some of the ruas. Under the present acreage-poundage
allotment program elevator and field lozses would not represent severe dis-
advantages because the procedures could plamt extra acreage to make wp for it.
Cost of these losses would be the cost of producing this extra tobaceo up to the
point of harvesting., A realistic estimate would be 15¢/1b, or less than 1/4 of
the value of the losses.

Stalk losses were gquite high at the first of the season. The sand lugs
were badly burned and sun scalded due to hot dvy weather so the data starts
with the leaves just above the lugs as primisg 4., These leaves were attached
to the stalk at an acute angle thus making it difficult for the defoliator
dividers to sepavate the ripe swath from the rest of the plant. Decauwse of this,
difficulty: was experienced in stripping the lamina off some of the lecaves., As
these leaves were folded up along the stalk the wipers were free to strip part



Variety

G 36

c-319

N.C,2512

N.C.2326

Table 1.

Defoliator Priming

Soft

Soft

Bffect of Defoliator Design on Leaf Loss and Damage.

ow> QW ow> owd> Owd> OwpP QW

Qwp

Elevator
Loss, %

2,95
3.99
2,06

7.42
1,73
2,81

3.03
2,52
4o92

1.40
1.64

2.69
2,34
3.96

2,29
3,13
3.“

‘.”
,.’1
0,48
6.04

1.67

Stalk Loss

16.05
’ .01
0.81

15.73

1.58

1.9

‘.“
4,65
3.40

Leaf Dam- Total loss

age %

5.70
z.”
5.10

3.55
2,98

4,14
4,84
:.10

2.87
2,52
2441
’.&5

3.69

plus Damage %

25,67
11,53
6.07

30,82
7.78
8.05

21.14
8.42
5.59

28,26
11.25
5.59

26,92
10.28
9.08

27.02
7.9
6.91

27.86
15.89
4.84

16.31
13,60
9.93



of the lamina and have the midrib and the rest of the lamina on the stalk.
The severity of this action expressed as a percentage of the harvested leaves

is given in Table 2.

Table 2. Bffect of Rubber Hawdness on Stripping of Lamina
Material from Leaves Left on Stalk, N.C. 2326 Variety.

Bow 1 Bow 2
Defoliator Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3
Hard 24,8 3.15 22,1 22.6 20.1 20.5
Soft 32.5 30.7 39.3 36.2 40,0 23.9

Leaf angles of the lower leaves to the stalk are given in Table 3, These
angles increased later in the season after several raims.
Table 3. Leaf Angle at Time of Priming A. Average Values
Two Inches From Base of Petiole.

Variety G 36 ¢ 319 N.C. 2512 N.C. 2326
Angle 31.3° 35.5° 37.5° 30.7°

There were no appreciasble diffevences in the harvesting efficiency of the
defoliators with and without sliced edges. Also slitting and removing material
along the axis of the wiper blade did not improve its action.

Summary

Fiels tests of the effects of rubber resiliency on the operational effective-
ness of spiral rubber wiper defoliators showed that variations in durometer values
from 40 to 80 units did not appreciable affect the results. The adverse effects



of acute mmumm-uummwnnmm.\fumum
design of the defoliator with respect to edge slicing or central slits did not
produce detectable changes in the operating characteristics.

Additional work to determine if durometer value has an effect on the
harvesting characteristics ofamore normal crop of tobacco is recommended,
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