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C. A. DILLON R. W. WYNNE G L. DILLON

MEMBERS OF SOUTHERN SUPPLY AND MACHINERY DEALERS ASSOCIATION
EVERYTHING FOR THE MILL
GENERAL REPAIRING IN OUR MODERN SHOP

“MACHINERY - MILL SUPPLIES”

SUPPLIES FOR RAILROADS, STORES

CONTRACTORS, MACHINISTS S. WEST ST, RALEIGH, N, C.
FARM MACHINERY Rare1i6u,N.C. CHURCH ST, OURKAM,N. C.
MINERS, MILLS, Ge 5. CHURCH ST., ROCKY MOUNT, N.C.

April 17, 1946 E.MULBERRY 5T, GOLDSBORO, N.C.
ifark Reply=-

Attention: P. M. Grubbs

N. C. State College
Raleigh, North Carolina

ATTENTION: Mre Giles

Gentlemen:
/\/ E.¥ 74 With reference to our recent conversation with you
P A concerning some 7/16" Diameter Round Steel.
O iy
G, /¢ — 20 7 Please be advised we were unable to get the Inlend
70 - Gp Hi=-Steel for which you inguired, our supplier stating
'7’15V\ o A that none of this is available at present in 7/16"
X géw i o Diemeter Round.
. 0o # Tex ;
o= C Qur Supplier, however, has offered an alternate which
U

he believes may prove acceptable, agreeing to furnish

Aillern, - 207887 100 reet of 7/16" Round Cold Finished NE=-8742 Steel

N - #eo -.70 in 12" lengths. The anelysis of this steel is as
ad follows:
Cw. 2 e - 60 5% o
K Tensile Strenght Psi - 109,000 7% ZF
by = R0~ 3P Yield Point Psi 59,000 TR
\/I ofo Elong in 2" 20,5 27
% Reds of Area 4842 S
Hardness = Brinell 363 :

Rockwell C 38
We cean furnish you the above steel at price of 9¢ per pound
delivered to you and shall eppreciate an order for your re=-
quirements.
Yours very truly,
DILLON SUPPLY COMPANY

| 07t e

SALES MANAGER
PMGsB
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INVITATION

You are cordially invited. to inspect this machine and to

observe 1t in operation during the month of October 1946. Kindly

arrange in advance for an appointment by communicating with:

Ge We Giles
N, C. State College
Raleigh, Ne Ce

You are cordially invited to submit for consideration a

proposition for the manufacture of the "Vine-Row" and its adap-

tations on or before January 1, 1947. We would be interested in

the following:

1.
2.
e
4o

Se
6o

Te
8e

Brief hlstory of the company and organizatione.

Type of machines presently manufactured.

Engineering personnel.

Production capacity listing menufacturing activities
that must be sub=let.

Royalty.

Number and date for the production of the first experi-
mental machines.

Estimated retall cost under present conditions.

Method of marketing and area coverede.




AN INVITATION TO MANUFACTURE THE VINE-ROW HARVESTER

By

Ge We Giles
Professor of Agricultural Engineering

INTRODUCTION

This bulletin has been prepared to supply the farm implement
industry with information on a new machine and a harvesting method
developed by the Ne Ce Agricultural Experiment Station and now re~
leased for manufacture. Through this bulletin the Neo C. Agricul-
tural Experiment Station iInvites any interested company or person
to submit a proposition for its manufacture.

The "Vine-Row" harvester shown in Fig, 1 was developed to
facilitate the harvesting of sweet potato vines. This machine was

developed because the vines offered a good source of a large quan=

tity of high quality livestock feede The vines have been successfully

used as silage and their use as hay or as a dehydrated feed seems
probable. The harvester is extremely simple and should be inexpen=-
sive to manufacture. The machine and the method of use, may be
easily adepted to both the large and small growere. There is no
machine on the market at the present time for harvesting sweet potato

(1)

vines. A tractor-cperated machine, however, has been developed.

(Bleed Bottom & Outer Edge)
Fige 1 The Vine-Row Harvester
SWEET POTATO VINES AS LIVESTOCK FEED

"The meat and dairy industries in the South can expand no faster

then feeds are made available. For this reason, every effort should

(1) A Machine for Harvesting Sweet Potato Vines. Agricultural Engl-
neering Vol. 27, Noe 7 PP 303,304 July 1946, Oe¢ Ae Brown.
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be made to conserve and use all available feed crops. This is parti-
cularly true for sweet potato vines, since thousands of tons are w#sted
in southern growing areas each year." (2)

Sweet potato vines make an excellent feede Although there 1is a
rather general local use of the vines for a short period near the time
of harvest of the potatoes, this is limited in extent. The vines could
be harvested just before potato digéing time and made into silage,
dehydrated meal or hay. These products could be used as feed at any
time of the year, and such practices would permit the saving of the
entire vine crope

"The green weight yleld per acre of sweet potato vines, at the
time the crop is harvested, will vary from 10 to 15 tons per acree.
Recent feeding trials made at the North Carolina Agricultural Experi=
ment Station have shown that good silage can be made from sweet potato
vines, or a mixture of vines and roots. In fact, this silage has been
shown to be as good as corn silage for feeding dairy cattle." (2)

"Winter roughages are often deficient in carotene (pro-vitamin A).
Since sweet potato vine silage is rich in carotene, it 1s especielly
valuable as a winter feed in the South. Because sweet potato vine
silage is highly palatable, stock will usually eat more roughage on
the dry basis when fed both silage and hay, or other dry forage, then
when receiving only dry feed. Its slight laxative effect on cattle is
especially beneficial when legume hay is not available. Once animals

are accustomed to the silage, it 1s eaten with practically no waste." (2)

(2) Quoted from "Sweet Potato Vine Silage", Circular #3, October 1944,
North Carolina Agricultural Experiment Statione
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From a nutritive standpoint sweet potato vine hay would com=
pare favorably wlth many legume hays. However, unchopped or un=
crushed vine stems dry very slowly, and for that reason it will
probably be necessary to perform a separate machine operation of
chopping or crushing to properly cure the vinese.

Sweet potato leaves and vine terminals are being used in the
preparation of mixed feeds. The entire vine may be utilized in a
similar mammer with proper harvesting equipment, and the dehydrated
product would compare favorably with that of other dehydrated feedse

DESCRIPTION OF THE "VINE-ROW"

The "Vine=-Row" shown in Figure 2 straddles one hilled row of
potatoes. Two sets of lmives spaced approximately seven inches
apart cuts the vines loose from the potatoes three and one-half
inches én each side of the center of the rowe. Conéave spoked wheels
set at an angle to the direction of travel and having specially
deslgned fingers 1ift the vines from the ground surface and move
them into a windrow in the valley between two hilled rowse.

The individual finger wheels are floating and will automati-
cally fit themselves to varlable bed helghts. In operation it re=-
quires few adjustments.

The 1946 model as described in this bulletin 1s horse powered.

However, the principle of operation may easily be adapted to a

machine designed for tractor powere
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(Bleed top, bottom and outer edge)
Fige 2 Above: 1946 Model "Vine-Row" with tools set for trans-
portation.
Below: Tools set for worklng position.

AVALYSTIS OF THE LIFTING AND WINDROWING ACTION OF THE FINGER WHEEL

(Bleed outer edge)
Fige 3 The resulting action of the finger wheels

A view illustrating the action of the finger wheels 1s shown
in Fige 3. It will be noticed that the point of each finger is
dragged thru the soll a short distance parallel with the axle on
which the wheel revolves. This action occurs because the wheel is
set diagonally to the direction of travel and its veloclty is slower
than the velocity of the machine. The velocity of the toothpolnt
wlth respect to its axis will be a function of the cosine of the
angle that the wheel makes with the direction of travel. By compo-
sition of the velocity vector quantities the resultant velocity will
be parallel with the wheel axle. Thls drag stroke operation of each

point 1ifts the vines where they are rooted in the soll and moves

them at an angle to the direction of travel or to the row of potatoese.
It will be further observed that the wheel 1s concave. Thls encourages
the point of the tooth to slide under the vines. A convex tooth or
even a straight tooth would tend to drag over the top of the vines.
Egeh finger 1s curved backwards from its direction of rotation and in
the plane of the wheel so that it sheds the vines soon after the end
of the drag stroke.

Fige 4 shows graphically the effective drag strokes made by a
30" finger wheel with its axis inclined 55 degrees from the line of

travel. The finger points in the end view of the wheel that are in
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contact with the soll are simply projected to a horizontal plane passing

thru the wheel and its axle. The resulting drag strokes would occur on

flat, level ground. An explanation of the symbols is as follows:

of = angle between axis of wheel and line of travel = 55°

R = radius of finger wheel = 15"

g = angle between respective fingers or spokes of wheel = 20°

for 18 fingers

6 = angle between plane of wheel and direction of travel = 90%= ol

Y = perpendicular distance between respective drag strokes

X = length of the drag stroke

Z = effective width covered by a finger wheel

For determination of Y refer to Fige 4 B

Sin B =Y
R

or Y=R x Sin B ‘

substituting Y = 15 x ¢34 = 5.1 inches

For determination of X and Z refer to Fige 4 A ‘

Tanb6= X

xY

or X = Tan € x 2Y

substituting X = o7 x 10e2 = 7el4 inches

Sin6= 2

or Z =2Y Sin6 |

substituting Z = 102 x 57 = 5¢8 inches

These calculations are purely theoretical. TUnder actual operating |
conditions the finger wheel will revolve slower due to the resistance
caused by the vines.

value of X¢ Y and Z are not changed. |

The
1.
2e

e
4.

The resulting effect causes an increase in the

following factors affect the pattern of the drag strokes:

Depth of penetration of the finger points in the soil.
Resistance of the vines as affected by their weight and by the ‘

strength of their secondary root systeme !

Diameter of the finger yheol.

Angle £



Direction of Trave/

3,

30 whee/
/ /18 Spokes
4 Effec. Ciri: 9%"

30" Wheel
/18 Spokes
Effec. Cir.- 94"
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Increasing the depth of penetration will increase X and Ze 'the |
factor ¥ 1s little influenced. In the above calculations a depth of |
7/8 inches was assumed. This is spproximately the working depth for ‘
the VineRows It is influenced by the weight of the wheel, fimness - |
of the soil and the resistance of the vines since the line of draft ‘
for each individual wheel is necessarily upwarde

Upeater resistance of the vines will decrease the speed of the
finger wheel causing an increase in the value X« The value Z and ¥
are not influenced.

Increasing the diameter of the wheel will incroase the value of
Y for any given number of spokes. It will also increase both X and ‘
Z valuese This offers the best method of increasing the harvesting
efficiency of the machine. Along with a larger diameter the angle
may be decreased without the possible trouble of vines wrapping around
the wheel. However, one must not overlook the fact that the larger
wheel will necessitate heavier construction and a larger machine, with
the resulting greater coste [

Decreasing the ul.uo,ot/vln increase the value of X and Z. A

' graph showing the pattern for a 30 inch wheel set 30 degrees from the
direction of travel is illustrated in Fige S It will be observed
that the pattern of the drag strokes covers a greater area and is more
effective in covering that areas However, difficulty will be encountered
with the wheel rotating and thus moving the vines to the side and also
in shedding = vines ltWMﬁh&WtW“ltM
rotate., Pleld experience indicated that the 55 degree angle is ildeal
for a 30 inch wheel operating under most conditions.

Fige 6 WMWM
Figure 6 shows an experimental wheel in which the curved ends of
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the fingers are set parallel with the wheel axis, or the drag strc:;ke,
and by cam actlon are rotated 90 degrees soon at‘tér the end of the
drag stroke in order to properly shed. This wheel was tried only at
the 55 degree angle and did no better than the regular wheel (See Fige
7)e The complicated construction would materially increase the cost

of the machine. Experimental work will be continuede.

(Bleed outer edge and either top
or bottom)

Fige 7 Experimental wheel in use

(Bleed outer edge and either top
and bottom)

Fige 8 Vines are Moved to the Valleys on the First Trip

FIELD OPERATION

Fige 8 shows the harvester being used to windrow the vines in
the valley. Where potatoes are grown on wide rows, or where the vines
are rooted down in the valley, a second trip may be necessary to com- [
pletely loosen all the vines. If a second trip is necessary, both |
sets of wheels are adjusted outwardly. For the farmer with a small
acreage the vines may be picked up by fork from the windrow as they
lay in the valley, or they may be raked first into piles and forked
afterward into a wagon. The windrow is important for it permits
wilting the vines for a short period. The moisture content is relativelj
high on sweet potato vines, being too high to make 1deal silage.
Wilting the vines for a long period cannot be done successfully because
of relatively slow loss of water from the stems as compared with the
leaves.

One of the bilg advantages is the way the "Vine-Row"may be fitted
into a method of harvesting for both the large and small growere
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The farmer with a large acreage may use a pick-up type of commercial

forage crop harvester or chopper as shown in Fige. 9.

(Bleed outer edge and either top
and bottom)

Filge 9 Commercial chopper may be used to pick up vines from a
windrow.

When the commercial chopper 1is to be used the fingered wheels on the

"Vine-Row" are interchanged and a second trip is made to move two win-

drows together on the top of one bed. (See Fige 10)e. This resulting

windrow may again be allowed to wilt and is of a size sultable for the
(Bleed outer edge and either top
and bottom)

Fige 10 Two windrows may be brought together on top of the bed.
Note that the finger wheels are interchangede

chopper and is in a better position to be picked upe The finger wheels
‘might well be designed to mount on the front of a field chopper so that ]
the separate operation <;f bringing two windrows together may be eli.mi.nat-.ed.l
The field chopper is a very popular machine and is one of the most ime

portant labor saving machines for the harvesting of grass silage and haye

|
It may be used te particular adventage in the case of sweet potato vines, |

for the chopped vines are much easier to unlecad at the siloe. Unchopped
vines sre difficult to unload and feed into an ensilage cuttere ‘
PERFORMANCE |
Preventing mechanical injury to the poteto was an important objective ‘
in the design of the machine, Testa indicate that no more than 4 per
cent damage occurs to the potatoes by the Vine~Rowe The greater per-
centege of the damage was done by the parallel lknives. A Imife cut is

not as serious as a brulse as 1t heals readlily. This damege is con=-

sidered to be only slightly more than that done by present vine cutters

attached to the beam of the plow when the potatoes are dug. This method
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of harvesting the potatoes however, will cover up the vines and wi;l
not permit them to be saved for feede
Observations indicate that approximately 80 per cent of the vines

are saved by the use of the "Vine=Row"e

ADDITIONAL USES AND MARKET POSSIBILITIES

The "Vine-Row" may prove valuable for the grower who harvests his
potatoes with a mechanical type digger. The vine removal problem has
always been important when mechanical diggers are useds Removing the
vines by hand, regardléss of the purpose, 1s time consuming and has no
place in efficient mechanized farming. It is estimated that 30 men
hours per acre are required to cut the vines with a hoe and pull to the
middlese The "Vine~Row" will do this job in approximately one and one=
half hours per acree.

A certain percentage of farmers who usually dig thelr potatoes by
plowing them out may went one of these machines for removing the vines
previous to digging. Thelr present method is to remove the vines by
hand or to drag them off by hay rakes or to use a vine cutter attached
to the beam of a plow. (3) Most farmers who are not interested in
saving the vines will find this type of vine cutter satisfactorye. Where
one is not saving the vines for feed, the cutter permits the vines to
be covered up during the same trip for digging, and they are thus re-
turned to the soile. ' .

(3) Plan #548 - Sweet Potato Vine Cutter for Mlddle Buster, Depte of

Agricultural Engineering, Ne C. State College, Raleigh,
Ne Ce
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It 1s difficult to estimate the sales potential for the Vine-Rowe
Table I gives some date on sweet potatoes in North Carolina that may
be of helpes Table II gives the total 1945 acreage in sweet potatoes
for the important potato producing statese

TABLE I
SWEET POTATOES - NORTH CAROLINA 1943
el = o4| 5 = o9|1 = 2¢9|3= 2¢9 | 10 acres
_Acres | _Acres |_Acres | Acres | and over

No. Farms = 26,512 |14,559 [1l,442 | 2,183 139

Total Acres = - 7,121 |10,092 |17,731 |10,504 ) 2,155

(Data on the individual c ties for the state may be had upon
requeste.)

TABLE II
SWEET POTATO ACREAGE - 1945

le Louisiana 123,000 acres
2. Georgila 89,000 "
3¢ Albbama 75,000
4. Mississippi 68,000 "
5¢ North Carolina 66,000 "
6e South Carolina 62,000 o
7o Texas 52,000 "
8¢ Virginia 31,000 ¥
9, Tennessee 30,000 "
10, Arkansas 20,000 "
1l. New Jersey 15,000 "
12, Kentucky 14,000 "

The sweet potate is one of the south's most important crops, both
from the standpoint of food end feed. Table I will show that the bulk
of the acreage in North Carolina is now produced in plots less than 10

acres. It 1s expected that with the rapld expansion of commercial dehy=

dration plants and with mechanization of the crop that the plot size
will increase. The utilization of the vines makes almost complete uti-
lization of the crop possible.

The "Vine-Row" was developed primarily for the harvesting of sweet
potato vines, but it is thought that the principle of operation may
have other farm field uses such as windrowing haye
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(Bleed outer edge)
Fige. 11 Experimenting with the Vine-Row in hay
Such a machine (See Fig. 1ll)utilizing this principle of fingered
wheels would seem %o have the following advantages:
le Each spoked wheel 1s independent and floating and would fit
uneven land such as caused by terracese The lack &f flexi-
bility 1s the most serious objection to the present side
delivery rakese
2. No complicated and expensive power drives from ground wheels.
3¢ The amount of hay placed in a windrow may be varied by adding
or decreasing the number of fingered wheels or by adjusting 1
theilr spacing on a tool bare
PATENT
Steps have been taken to secure patent protection for this machine |
- and i1ts principle of operation.
CONSTRUCTION DETAILS
The design on the following pages 1s for the 1946 Vine-Row and
is included for the manufacturers! study and to aid in making up an
estimated production coste It is assumed that the compeny who 1is
awarded the manufacturing r ights will change and improve on the design
in order to get the best produestion method based on the equipment and
processes used in their plant. The rubber tires used on the 1946 model |
as shown in Fig. 2 are not considered desirsble. They were substituted i

when it became impossible to secure standard farm implement tires. }

(Bleed outer edge)
Fige 12 Testing the wear on the fingers \
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FINGER WHEEL AXLE

Picture B - on left hand page ppposite Drawing Sheet 2.
To occupy entire pagee
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FINGER WHEEL

SHOP SEQUENCE

IN THE
CONSTRUCTION OF
THE FINGER WHEEL
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WHEEL SUPPORT
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-$T~



{ Grounp LeveL

IT == #'NC Troeao—~F T
| 7 Ser Seeew fcesma /;'lD[/i il L"a"—-l' i
1 M —e N IR 7]
coLLae L s #0a~ -
. Mari-Sreec. | Reob ~

SPRING WASHEP
Moart-Sreee oe Casr Jeov / Peoo

<3

DEPTH ADJUJ TMENT SPE//VG
Dra. o Wiee No 4=

225"
Max Sare Loap = /307

2 GROUND WHEEL roex g

MarL-STeeL

~} 84"
KNIFE ADJUSTING LINK
Marti-Sreec. | Peon

N/,
P
1
W Der1. Pee Con=25" o Hore Foe
/— 2, : 7 Y e
AD. Banse o ADIUSTMENT ATTAcHING ANIFE
% , - - = e 4 Aposustine Link
JALLEABLE /RON. 74
Quapeanr T S 2
2 Prop ‘ S I/ v OFrser
——s Y, o
i - = 51" 34" Lgvee
—f——eF—— 3 j % S5 | cHance  [oare]
WHEEL AXLE LEVEREOUADRANT VINE HARVESTER DRAWN BY.
Mari-CR Sreer Mary-Sreee ¢ OEP T or AGRT ENCH. g heR—
2 Proo Macreasee leow u:a.fss so:::umu SPECIFIED SCALE
/ Reop 5'227.'.'3{“501‘2‘.‘.22':“1‘ m‘o“‘
ANGULAR TOLERANCE

DESIGNED 577—
snz%v # oF =

-as-



VINE CUTTERS

Plcture E - goes on left hand page opposite Drawing Sheet 5
To occupy entire pagee
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BILL OF MATERIAL

Pc.  Sheet Description iia Veight Femarks  kfgr'se
Hork _los Quantity Kind Size Total Jotes
15 | R g [ | 2
) HAIN PRANE [ 3
3 1 Tongue 1 wood | 3"x3"x10-1/21
Sty Pt S e ¥
Frame, W
4 1  Frame, Netal 2 Steel Angle 3/16"x1-1/2"x1-1/2"x55" o
154
S 1 Tool Bar 2 Steel SqeTube
i 1/4'::1-3/4':1-5/4’ 25’
S 1 mwewem 1 meswa seaieet L
: 1 Black Ste ?J.p. 1-1/
4 1 Flat Steel 4" X2 34‘:0-3/4‘ '
< 1 Flat Steel 1/4"x2-1/4"x7" 0
8 1 Tool Box 1 Black Shest ron 16 Gae ee2f ¥
9 4&F Vood Screws 4 ReHe Steel Hoel2 2" igglnxtins
10 1 Seat Support 1 spring Stosl 8/6":8":3" i
11 Seat 1 4427 Commercial
12 Carriage Bolts & Kuts 3 I.C. Wn‘-l/ﬂ"
13 Machine Bolts & Nuts 1 NeCe 1/2%x7" For double
14 Carri Bolt,lut
& ':?m . 1 NeCo 1/2"x1" For seat
Total Weight Assembled 141,57
W 0 G
15 4  Ground Wheel P
«~g»  Fork Assembly 2 1l.Y
2 2 Black StePipe a-:{z'
4 4 Flat Steel
4 2 Set Som.&.n. xl-
4 2 Nuts, NeCe
16 4 Wheel Axle 2 1020 Round CeRe 7/8 x e-x/s'
2 Euts,NeCe 3/4" For axle
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BILL OF NATERIAL - cont'd.

Welght Remaprks ufgrts
quentiey S gise Total
Pounds
QWD W O
Steel wirel
Implement tire 4:00=9 80' may be
2 used
FINGER W & NOu '
: Flat Steel 1/4"x1"x69.1" wf
4 Black StePipe 1-:/%:4—174'
36 Round NeEe8742
Steel 7 x15=3/4" )
36 Pitto 7/16"x16~1/8" ?
8 7/8" % 1=-3/4" Cormercial
4 26?
4 1020 Round CeRe 7/8"x20%
4  Blsex StePipe 2=1/2"x5=1/2"
4 Flat Steel %3l /27 x3m] /2" 5,
8 Cast Iron .
8 Cup point,Self locking 1/4" Commercial
g :':n. = 3/8"x 1-1/4" of Conmarotal
- x A=,
8 Felt 7/8"d1a.x1=3/8"Ala. Hot shown on drawing
4 Flat Steel 5/16%x1-1/2"x18"  of
16 NaCo 3/a"xa" Commercial
LEVER SYSTEM
1 Steel 32" )
1 Halleable 90° :)m- o
2 HeC 3/8"x1-1/2"
1 NaCe 3/8"x1-1/2"
i 1020 Round 1/2"x17-3/4" :’g
2 Celle
1 Ditto 121 /4" x5=3/4" w0 N
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BILL OF HATERIAL = cont'de
Weight  Remarks '
@Eﬁﬂ!!&iﬁmﬂn‘ Size Total E@&.
Pounds
LEVER SYSTEM
HeCeSelf "
Flat Steel e /enest 1447
Steel With Self 1/2" Commercial
Locking Screw
Steel or Cast 9/16"Bore
g«u&n;:nmmggxf;u‘
vCumnuﬁﬁlﬂi ib‘
CUTTER STSTEM
35.5# #
Flat Steel :/' gg&ur 7468
Angle ﬁadﬁrxaﬂwuntonmu
Imwrancm.aﬂﬁigh o72F
Hele Self
Flat Steel 1/4"x3" dlae 1.2
war v dore s
Flat &
1020 Round CeFe g/h":ao-gl 1.2
Black St - :
= prroetuadii g - Ay R R
Closed End Compe U Wire
Lead
27" Defe
Flat Steel 1020 uégv 2e6
Vasher va-gl-]/‘.ﬂ' Commercial |
NeCe Self Locking &
ansu?. wéglgﬁg 1.75
ReHe Sof x |
Hower th Commercial ;
Flat Stoel ‘ngAHn&&L&" 35



BILL OF HATERIAL = cont'ds

Pes Sheot mlﬂm Yaterlal Wed Remarks lifgria, -
Hork _No, Quenelty Kind Sisze Totad Kotes
Eounds
CUTTER SYSTEM
- Round 1/4.'»:-1{:' 12
61 5 Locking R 2 Harness Ring " x 2 Commercial
62 5 Balance S 2 Tension Hook MI{ z;:x'g;. Commercial
63 S5 Spring Adjusting 0
Lever 2 Flat Steol "3l /2% T=l/2" 1.6
64 5  Speing Holder 2 Washer %mxz:n'w -

D

Total Welght of Assembled Maechine as Shown in Fig, 2 = 350%

Q8=




3T

The possible use of hard facing material to coat that portion of
the finger tips subject to erosion was given considerations The final
eriteria in the use of materials and construction procedure is, of
course, in the final enalysis, economy to the farmere The test unit
shown in FPige 12 was devised to ald in making a sound declsion. Two
similar wheels were bullt of 1/2 round, cold drawn steel SAE 1020 with
& Brinell hardness of 144 and tensile strength of 69,000 PSIe On cne
of the wheels the finger points were woeld coated with a self hardening
abrasion resiating metal having a Brinell mﬁﬁrm"ﬂm beling
deposited. The wheeols were operated in a mixture of sand and gravel
having & maximum diameter of 3/4 inch and were set to travel at exactly
the same angle to the instantaneous line of draft as thoy do during
normal stralt-line operation of the harvesters A teat conducted over
the equivalent of 160 acres of 3-1/2 foot rows indicated that the non=
eoated wheel would last a minimum of 300 acres. The hand coated wheel
was little affecteds A machine being used to harvest a small acreege
each year (leass this 50 scres) would probably become obsolete or de-
teriorate from weather ection before the wheels would need replacing.
Hard facing 1s not recommended.

Considering further the wheel construction, 1t was decided to meke
the spokes out of 7/16 inch NeEe 8742 low alloy structural steel having
the following properties: Tenmsile Strength = 109,000 PSI, Hardness =
Brinell = 363, The weight saved because of its greater strength off-
sets the greater coste It is further thought that the greater hardness
would make the 1life of the finger satisfactory even for a larger ope=
rator without hard facing the pointse

A laboratory test such as described above is not satisfactory in
1teselfs The sand, because of the continued stirring, i “;.tl severe
abrasive actions Any soil used for such n' test would also be changed
in 1te physical properties thus rendering the test inaccurate. Such
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a test would only be indicative of what might be expected and should
therefore be supplemented by a further study of experimental machines
operating under field conditionse The sweet potatc vines would undoubte
edly have some influence on wearability of the teeths

(place this paragraph in
ACKNOWLEDGMENTS small typee)

Acknowledgment is made to Je Ke Coggins, Professor of Agricultural
Education, Ne Ce State College for many of the photographs in this
bulletine.

Material for the value of sweet potato vines as a livestock feed
was based on studies conducted jointly by the Ues Se. Department of
Agriculture and the Departments of Horticulture, Animal Industry, and
Agricultural Engineering of the North Carolina Agricultural Experiment
Station. Many helpful suggestions were contributed by members of the
sweet potato committee in the development of the machine.

Appreciation is expressed to the many growers in the state who
cooperated in the tests and especially to L. O Page, Farm Superinten=-
dent, North Carolina State Hospital, Raleigh, N Ce for permitting the
testing of the machine during the development perlode

Data for sweet potato production was supplied by Re Pe Handy of
the Agricultural Statistics Division of the North Carolina Department
of Agricultures ._/.,/3 /7FG
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