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MEMBERS OF SOUTHERN SUPPLY AND MACHINERY DEALERS ASSOCIATION
EVERYTHING FOR THE MILL

GENERAL REPAIRING IN OUR MODERN SHOP

C? 99
MACHINERY' MILL SUPPLIES

SUPPLIES FOR RAILROADS, STORES
5. WEST ST., RALEIGH, N. C. 4
CHURCH ST,, DURHAM, N. C.

S. CHURCH ST., ROCKY MOUNT, NC.
E. MULBERRY ST., GOLDSBORO, N.C.

CONTRACTORS, MACHINISTS
FARM MACHINERY
MINERS, MILLS, Gc,

RALEIGH,N.C.

April 17, 1946

Hark Reply-
Atten‘bion; P. M. Grubbs

N. C. State College
Raleigh, Worth Carolina

ATTENTION: Mr. Giles

Gentlemen: ‘ ,
, T ,, filth reference to our recent conversation with youx44£I«5‘7€:§; concerning some 7/16“ Diameter Round Steel.

mwM”: It i a‘£%m%wv. . f/fi'M 4’0 “Q Please be advised We were unable to get thfi Inland
Hi-Steel for which you inquired, our supplier stating
that none of this is available at present in 7/16“
Diameter Round.

Our 3upplier, however, has offered an alternate which *
X ” ega~-3,5” he believes may prove acceptable, agreeing to furnish
"WM” “‘“ ' 100 feet of 7/16“ Round Cold Finished TIE-8742 Steel
27¢ ‘ 776? .70 in 12' Lengths. The analysis of this steel is as

”i“ , follows;
pm ..¢o»m5a “a
/ ,_ Tensile Strenght Psi .. 109’000 I

M3941 «- .40 LS 3‘? Yield Point Psi 59,000 ’
kl qzo Elong in 2" 20.5 4 W

% Red. of Area 48.2 - if '
Hardness - Brinell ‘ 363 Yif“ I

RockWell C 38

We can furnish you the above steel at price of 9¢ per pound q
delivered fie you and shall appreciate an order for your re-
quirementso

, Yburs very truly,

‘ DILLON SUPPLY COMPANY

_ SALES MANAGER
PEGsB .
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GEHL BHUS. MANUFAETUHINB EU.

H. M. GEHL. PRESIDENT gilt; 4W°JWM£ML° Gadsm
A. L. MERRIAM.VICE~PRESIDENT
J, W. GEHL. SECRETARY PHONE 175 WEST BEND, WISCONSIN

CABLE ADDRESS: GEHLFILLERM. L. GEHL. TREASURER

Nerth Carolina c 3
Agriculture and fin
university of horth

r\Raleigh, morch pC:

Attezfion: G. W. diles.Associate Prof.(V) (‘1 U} C) ‘1

near 9; 11‘:

We have your letter wivl iurMer referenee ta the Wic“-up
machine and will say that we Ewr enclos jrg fiwo phM
one showing the machine 31px;:r upMFISIia green for
silage End the other d“v 3.1.ialfa

if this isn‘t exactly what you want, then i with that you
wcnld let us hear from you again.

Yours veg; flrqlv,
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(frisky/e flan //’€o czar.)

INVITATION

You are cordially invited,to inspect this machine and to

observe it in Operation during the month of October 1946. Kindly

arrange in advance for an appointment by communicating with:

G. W. Giles
N. C. State College
Raleigh, N. C. a

You are cordially invited to submit for consideration a

preposition 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. Brief history of the company and organization.

2. Type of machines presently manufactured.

5. Engineering personnel.

4. “froduction capacity listing manufacturing activities

that must be sub-let.

5. Royalty.

6. Khmber and date for the production of the.firet experi-

mental machines.

7. Estimated retail cost under present conditions.

8. Method of marketing and area covered.



AN INVITATION TO MANUFACTURE THE VINE-ROW HARVESTER

By
G. W. 61163

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 N.-C. Agricultural Experiment Station and now re-

aleased for manufacture. Through this bulletin the N. C. Agricul-

tural Experiment Station invites any interested company or person

' to submit a proposition for its manufacture.

The "Vine-Row" harvester shown in Fig. l was develOped to'

facilitate the harvesting of sweet potato vines. VThis machine was

developed because the vines offered a good source of a large quans

tity of high quality livestock feed. 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 inexpene

sive to manufacture. The machine and the method of use, may be

easily adapted to both the large and small grower. There is no

machine on the market at the present time for harvesting sweet potato
(1)vines. A tractor-operated.machine, however, has been deve10ped.

‘ (Bleed Bottom & Outer Edge)

Fig. l The Vine-Row Harvester

SWEET POTATO VINES AS.LIVESTOCK FEED

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

than feeds are made available. For this reason, every effort should
(1) A Machine for Harvesting Sweet Potato Vines. Agricultural Engi-»

neering Vol. 27, No. 7 PP 305,304 July 1946, O. A. 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 wasted

in southern growing areas each year." (2)

Sweet potato vines make an excellent food. Although there is 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 digging 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 crop.

"The green weight yield per acre of sweet potato vines, at the

time the crop is harvested, will vary from 10 to 15 tons per acre.

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 cf 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 is especially

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 is eaten with practically no waste."(2)

(2) Quoted from "Sweet Potato Vine Silage", Circular #5, October 1944,
North Carolina Agricultural Experiment Station.



From a nutritive standpoint sweet potato vine hay would com!

pare favorably with.many legume hays. However, unchepped or unp-

crushed vine stems dry very slowly, and for that reason it will

probably be necessary to perform a separate machine operation of

chepping or crushing to properly cure the vines.

Sweet potato leaves and vine terminals are being used in the'

preparation of mixed feeds. The entire vine may be utilized in a

similar manner with preper harvesting equipment, and the dehydrated

product would compare favorably with that of other dehydrated feeds.

DESCRIPTION or THE "VINE-ROW"

The "Vineufiow” shown in Figure 2 straddles one hilled row of

potatoes. Two sets of knives spaced approximately seven inches

apart cuts the vines loose from the potatoes three and one-half

inches on each side of the center of the row. Concave spoked Wheels

set at an angle to the direction of travel and having specially

'designed fingers lift the vines from the ground surface and move

them into a windrow in the valley between two hilled rows.

The individual finger wheels are floating and will automati-

cally fit themselves to variable bed heights. In Operation it re-

quires few adjustments. '

The 1946 model as described in this bulletin is horse powered.

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

machine designed for tractor power.



(Bleed tep, bottom and outer edge)

Fig. 2 Above: 1946 Model "Vine-Row" with tools set for trans-
portation.

Below: Tools set for working position.

ANALYSIS OF THE LIFTING AND WINDROWING ACTION OF TEE FINGER WHEEL

(Bleed outer edge)

Fig. 3 The resulting action of the finger wheels

A view illustrating the action of the finger wheels is shown

in Fig. 5. It will be noticed that the point of each finger is

dragged thru the soil a short distance parallel with the axle on

'which the wheel revolves. This action occurs because the wheel is

best diagonally to the direction of travel and its velocity is slower

than the velocity of the machine. The velocity of the toothpoint

with 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. This drag stroke Operation of each

point lifts the vines where they are rooted in the soil and moves

them.at an angle to the direction of travel or to the row of potatoes.

It will be further observed that the wheel is concave. This 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.

Each finger is 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. .

Fig. 4 shows graphically the effective drag strokes made by a

50“ 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



contact with the soil 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:

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

= radius of finger wheel = 15"

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

for 18 fingers .

5 '= angle between plane of wheel and direction of travel = 909- 0C

Y == perpendicular distance between respective drag strokes

X = length of the drag stroke

2 = effective width covered by a finger wheel

For determination of Y refer to Fig. 4 B

\SinB=% orYszSinB

fl substituting Y= 15 1 .$4 a 5.1 inches

For determination of X and 2 refer to Fig. 4 A

Tan6= X orx=Tan6x2Y
xY

. substituting X j3 .7 x 19.2 = 7.14 inches

811163 X orZ=2Y sme

substituting Z = 10.2 x .57 = 5.8 inches

These calculations are purely theoretical. Under actual Operating

conditions the finger wheel will revolve slower due to the resistance

caused by the vines. The resulting effect causes an increase in the

value of X. Y and Z are not changed.

The following factors affect the pattern of the drag strokes:

1. Depth of penetration of the finger points in the soil.

2. Resistance of the vines as affected by their weight and by the

strength of their secondary root system.

3. Diameter of the finger theel.

4. Angle :34
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the fingers are set parallel with the wheel axis, or the drag stroke,

and by cam action are rotated 90 degrees soon after 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 Fig.

7). The complicated construction would materially increase the cost

of the machine. Experimental work will be continued.

(Bleed outer edge and either top
or bottom)

Fig. 7 Experimental wheel I% use

(Bleed outer edge and either top
and bottom)

Fig.-8 Vines are Moved to the Valleys on the First Trip

FIELD OPERATION

Fig. 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 relatively

high on sweet potato vines, being too high to make ideal 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 big advantages is the way the "Vine-Row”may be fitted

into a method of harvesting for both the large and small grower.
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'The farmer With a large acreage may use a pickpup tyPe of commercial.
forage crap harvester or chopper as shown in Fig. 9.

(Bleed outer edge and either tap
and bottom)

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

When the commercial chopper is 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 tap of one bed. (See Fig. 10). 'This resulting

windrew'nay again be allowed to wilt and is or a size suitable for the

(Bleed outer edge and either top
and bottom)

Fig. 10 Two windrows may be brought together on t0p of the bed.
Note that the finger wheels are interchanged,

chapper and is in a better positien_te be picked up. The finger wheels

“might sell be designed to mount on the front of a fieldchepper so thath$w

the separate operation of bringing two windrows together may be eliminated.

The field chopper is'a very popular machine and is one of the most im»

portant labor saving machines for the harvesting of-grass silage and hay.

It may be used to particular advantage in the case of sweet potato vines,

for the chopped vines are much easier to unload at the silo. Uhchopped

vines are difficult to unload and feed into an ensilage cutter.

’ . PERFORMANCE

Preventing mechanical injury to the potato was an important objective

in the design of the machine. Tests indicate that no more than 4 per

'cent damage occurs to the potatoes by the Vine-Row. The greater pere

centage of the damage was done by the parallel kniVes. A knife cut is

‘.not as serious as a bruise as it heals readily. This damage 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 will

not permit them to be saved for feed.

Observations indicate that approximately 80 per cent of the vines

are saved by the use of the "Vine-Row".

ADDIITONAL USES AND MARKET POSSIBILITI§§

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 used. Removing the

vines by hand, regardless of the purpose, is time consuming and has no

place in efficient mechanized farming. It is estimated that 30 man

hours per acre are required to cut the vines with a hoe and pull to the

middles. The "Vine-Row” will do this Job in approximately one and one-

half hours per acre.

A certain percentage of farmers who usually dig their potatoes by

.plowing them out may want one of these machines for removing the vines

previous to digging. Their present method is to remove the vines by

ihand or to drag them off by hay rakes or to use a vine cutter attached

to the beam of a plow. (5) Meet farmers who are not interested in

saving the vines will find this type of vine cutter satisfactory. Where

one is not saving the vines for feed, the cutter permits the vines to i

be covered up during the same trip for digging, and they are thus re-

turned to the soil. A ‘ ’

(5) Plan #548 - Sweet Potato Vine Cutter for Middle Buster, Dept. of
Agricultural Engineering, N. C. State College, Raleigh,
N. C.
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It is difficult to estimate the sales potential for the Vine-Row.

Table I gives some data on sweet potatoes in North.Carolina that may

be of help.. Table II gives the total 1945 acreage in sweet potatoes

for the important potato preducing states.

TABLE I

SWEET POTATOES - NORTH CAROLINA 1945

.1 - .4 .5 - .9 1 - 2.9 5; 9.9 10 acres
Acres Acres Acres Acres and over

Bo. Farms '- 26,512 14,559 11,442 2,185 159

Total Acres - ‘ 7,121 10,092 17,751 10,504 2,155

(Data on the individual can ties for the state may be had upon
request.)

TABLE II

SWEET POTATO ACREAGE - 1945

1. Louisiana. 123,000 acres
2. Georgiar . 89, 000
5. Alhhuma 75, 000 n
4. Mississippi 68,000 "
5. Rerth Carolina 66,000 "
6. South Carolina 62,000 "
7. Texas 52,000 "
a. Virginia 31,000 "
9. Tennessee 50,000 "

10. Arkansas 20,000 "
11. New Jersey 15,000 "
12. Kentucky , 14,000 "

The sweet potato is one of the south's most important crepe, both

from the standpoint of food and feed. Table I will sherthat the bulk

of the acreage in‘North Carolina is now produced in plots less than 10

acres. It is expected that with the rapid 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 crap 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 fhrm field uses such as windrowing hey. I
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(Bleed outer edge)

Fig. 11 Experimenting with the Vine-Row in hay

Such a.machine (See Fig. ll)utilizing this principle of fingered

wheels would seem to have the following advantages:

1. Each spoked wheel is independent and floating and would fit

uneven land such as caused by terraces. The lack of flexi-

bility is the most serious objection to the present side

delivery rakes.

2. no complicated and expensive power drives from ground wheels.

5. The amount of hay placed in a windrow may be varied by adding

or decreasing the number of gingered wheels or by adjusting

their spacing on a tool bar.

.PATEHT

Steps have been taken to secure patent protection for this nachine

gand its principle of operation.

cossmucHos DETAILS

The design on the following pages is for the 1946 Vine-Row and

is included for the manufacturersi study and to aid in.making up an

esthmated production cost. It is assumed that the company who is

awarded the manufacturingxeights will change and improve on the design

in order to get the best produetion.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 desirable. They were substituted

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

(Bleed outer edge)

Fig. 12 Testing the wear on the fingers



FRAME ASSEMBLY

Picture A - on left hand page opposite from

Drawing Sheet 1.

To occupy entire page.
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FINGER WHEEL

SHOP smUENCE

IN THE

CONSTRUCTION OF

THE FINGER WHEEL

Picture C - on left hand page apposite Drawing Sheet 3.
~Te oécupy entire page.

1,-\-



.N,gfl'fitm

___. 'ON

j x/ M/LD 5756/. / ‘
IM

Jagkaa.

5..
33

/4-’ BLACK PM: ,,
20w [Nos 70 4-" 044,
72) Bram/E BEAR/N6

g, 44’ ,9» F/NGEE WHfEL
3' 7 4 95029i \, V ,

i ’4: i I, a9/3? /6’ H045: — 09/44 @7947 66°—\ 4—,, 1 W t 7, ’/ ,1, 1,; :
+376 ——e—9— “<9 2-7 {9-{} 9 00 9 92‘ 3%
t¢3L#——ia4————— ——aa4i———¢afl‘T—
l 63/"

P/M QEl/ELOPMENT
MAT'Lf 1/ I’M/£0 576a 5A7

4 4.95022

LEA/67w or LONG Spa/r!
/65 H

\

LENGTH or5Hoer Spa/r5
M; "

SPEOD

E »_ 4.4—4..-

9 9502)

£7 "Poo/v0 C040
”IV/SHED /V56742

57554
20'

IWWD

201159 BEAP/NG
<3 @5029

JcaT ADATE"4‘ CouncE I
VINE HARVESTER
our. or Acm. Eucn.NC. STATE COLLEGEUNLESS orHEnmsE specmeoFRACTIONAL TOLERANCE 1 '/DECIMAL TOLERANCE 1 one 6‘ANGULAR TOLERANCE 1 5°

DRAWN BYCKD.DATESCALE

BY
APP. —

DESIGNED BY
SHEETNO. OF

“92"



LEVER SYSTEM

AND

WHEEL SUPPORT

Piéture D - cm left hand page opposite Drawing Sheet 4.
To occupy entire page.

,1.
‘P



‘ SPF/N6. WASHER
flan-San at0:57 /eo/v

WELD L—3'flg

~11?“- '

H '1” ‘ ‘ fl ‘ INC 771on L
l/l/ao ' ' 1 = . . ' ‘ ., . :
a ”I ‘ ‘ 4L SET &'EEW ZJCQSTEEL /DDI. \

23’ BLACK ‘ ,A
PIPE \o

02 41., ‘ ,- .4511... ~—2 [. V
Wan/3A76~Nur ; a; ' ‘ : came . Al /7=’30M J”;
£59535557 5CW ! ' 1‘ MArz-J‘Im /P£o'a 4 X

I fl . *4 #— C‘oUA/rgpsmrj
g’NC Fret/10 Foe C0442

02mg

” l .,L——— N} 1 a}
KAI/FE ADJUST/N6 LINK/ €502). MAT’L-Srta /Pica

DEPTH ADJUSTMENT SIDE/N6D/A 0F W25 /V0 4."225 N4.
,fl 0542. Pie C0”./; QAD.

,MA71- 575:1

WVQ‘
/ «; GPOU/VD WHflZ mew 93’

29500

MAX. 5/“?LOAD = ABOf
=25

MALLEAde /20N‘K
OUADEANT § A5 ' ° & ‘

L

EA/Véi or ‘DJl/STMt‘A/T
;Q

‘yi'
j HOLE Foe
ATTACH/N6 KAI/r:
ADJUST/N6 AMI/r

_ of ' ,_ _ 'bmstr
I ‘5‘qu n ‘ 7 Ab“i": " EV 1—. /. V52l 6;; 'L' ~—.31 .3 '"“iff— ~——4—6 “ g c"_ CHANGE M,"

POUND 5"“ A447}.-Ceé‘re'a ll/lar'L-S‘ftaf our or «a. cam. Bxgé— APR—. km, Nc STATE COLLEGE SCALE3 ’95” , PM‘MM“ $23§?o%11‘¢312§.i'2‘§"£‘f‘ m .. *£022 4
252312: 52:22:12: ‘31:;- sugg 1— or —3

'63“



VINE CUTT§§§

Picture E - goes on left hand page Opposite Drawing Sheet 5.

To occupy entire page.



d
“-_‘ON

1’1}?”AME

LOCK/MS E/A/G
8 Pto'a

75’ Baa

JULY/5’ "/W/LD
57m HA7
89500

and3" MAX 614;: £0.4050 z
“I' DEFL. PL? (TO/1.527” F2,“

.5» v \ 1. , WELD.x\ 4 575a “4081-162 1, ,1 XIV/Ff AOCK 15V
_ \ A Wao‘ 2?:0‘a-lPrt/L7.’

iPOU/VD PLATE , . \ ‘\ I I3, . .5 , dALA/VCE SPF/N6
3': BORE/32‘ 5036 LEI/[P- E 250D

, MArz-STEL'L
.' m~ ~ «5

CUTTER ASSEMBLV , ~ ffipw‘ ,
t BETA/L ‘ Wm 7” ’7" '
/ em ' .1/ M’ a3. $11:

' E VINE 'HARVESTER ww- °' A”
' N ' L " as»1'. or AGM. 323': '—4 _ . N. c. sure c'oLLEG'E scan

,. ,x '/ 2::éfiofii'1‘fi‘é'lEEAi'c‘s‘"in man-menav/ /-; ,- V occmu. rounmcc I o 0"“ ”airf—or_~$_’_

!1
'W 311.32- ’32—! ANGLE
, Ie/LL1"/€600

i.5407-
555A”):

BALANCE SPQ/NG'
2 PEO'D

0/4. or Wa.”
W::——:7:2“.’::a

::zr::::2:1

SLED SPP/IVG -2PEO'a
01A or W/es-lVa //

5'———l VINE CUTT/NG SLED
2 Eta'a—49/5471 Mar-r

ANGULAR TOLERANCE 1

~83-



K5%”;a@‘f3

wwwww

ww

hhfiflfi‘flh

mmdqwifinfiwg
3mwhw

fimflifla

3wwww

”yumm,9wwwww

w

{31333333

33331 $31314“
1/4331-3/3“mu3/4“

3133 am slam-3113933

3%... 333453 4” " 'm33% 4* * “W?31.33 3m: 1133314132?”

, 31E.
34:3. 3% Efinis ‘g

_mw&3mW3333333»

mwudn



i

33.33 am 1/33‘3133333 1*
33:33: 33.33 khaki->12!”
33m 3333. 33 3 ’ ~ V I. ' V *

.»xwg%§.‘ “ : 3 i

:pi’

fiflfiiflMfimmEmmw
$¢$afit$wh¢

q,3mwfimm
3ht&mw 3
fig:
mfltmmm&”$
mgfiwuw

mmwmwflw,wimmaémuwu33338333’3‘333333
gfimmmmmfifi,wfimg3339

3 3 3. r: 33.le7-r3/f’ 3.33? , . .
MW“WWI-3HE33’3333 **“*“fifi



:asass'

333

.33fi2$ 5$%

lagsgaaéV?E-1:E7

w*m_hn$‘

mm'mmw

Emma“w

9!«wanna

wwwww'Wrfimwflwwwwwan

23mmfiwmmm

3Mmflfirmm£ gaEfiwu
3.6ngmm
rflimflfififl

#9 3311'

ms 3m; was? an. * 343?.
: Ema

m 3m ' aids“ 13am
Ifiae"fia&nd 3.w3 3/gnx1.,3‘%

’” " 4%E‘; _ am

Ug‘fifl‘ 2.6 "
ywwbfigwy, 'mmeha

a
” ¥J§'

mmflmfifl;

9;;





The peanuts me or hard fleeing material m me that Mamet

we ringer um Humvee ta meme was given emidemmem we rm f V

”1mm in we an e: “mini: ma ememmm woman is, at

emu, in em mm mam, “emanate the We m «at: we

slam in Fig. 12 we devised m 31:: in making a mum 6.913131%; m

amuse: mile mm mm ef 1/9 W5 mmW weal em awe arm;

a MIMI} W118; e! I.“ and Emailfl $Mfl3fl‘1 ezt 691.6% 981$ 03': we

‘ a: we mu the timer mane» am we created we: a self «a:

autumn “sum mm having a W11 mfi§r$§§$fim “bum

«was». my: mum mum in 3 mm at em and mm.

having 4: mm mamm- at 3/; 1m mm m m :0 Wm»). M mm

m eme m1. «9 we museum; we e:m an they do mm

new“ uwwmm mam a: we WW: A we emwmm ‘W

* em mama/w e: m mm at new mm m helium mu m m»

. eegm m1Mmme 1: mm a: we my m mm mm m1

me new“. ”tweed; e amine mmW m Wat an M1 mm

‘ nah yen:- (lees this 59 new) mm Wham Mm Ween” no em

tom-1mm ram mam mum Mfm em mu mm med mpmmm. ,

Kurd {antes 115 me .

‘emmwm.mm em m1 emmofien, w m mam: e0 ‘

we wake: ‘wc at 7/15 me}: me. ewe 1w anew awmd New. mm

the 1‘01le mmrthil W518 emu: “F 109303} PEI, W5. "Te

Mina]. :- we. “me am New at was mum amen 911*

mu m greater ease; It in new“. We me the was:We 4

7 meme m We 11:» e! em finger “mg-mm mm: for aW ape- ;

new time have new; we Mints-u

e. meanest: me met: a ascribed mm is me 52:3:th in

' want. me mad, beam at we emwmea awning, . 1e: ewm

mm eetiem '1‘“: sun. and. m- each u" can mum am e.W

in m meted mm... mm emmg an we mucus-am m



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 conditions. The sweet potato vines sould undoubt-

edly have some influence on wearability of the teeth.
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