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ThSTING AND DVE:oPMiNT OF AN .'FEIcI;NT

FORGE PLOT THRESHER

INTODU. TION

There is no subject which lies closer to the wel-
fare of the human race, with ita population of nineteen
hundred million, than the production ana maintenance of

the necessary food supply. The actual growing of a crop

is but a small portion of the over-all agricultural pro-
blom; and conditioning, processing, selling, and many
other phases of agriculture must play their part in
bringing the cormnodty to the public.

In the developnient and progress of he nations agri-
culture, soil-building crops and vegetation are of the
utmost importance in maintaining and improving our food
supply. State agricultural experiment stations, Federal
experiment stations, and private industries are striving
to maintain a high agricultural production and develop
new and superior crops for the nation. Research work is

conducted in each State of the Union, and millions of
dollars are spent annually in developing a "new" agri-
culture, This research is a gamble, and must be lavish
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of ideas, money, and time. Some years progress is rapid
while other years useful reeuits are slow in development.

Along with the increase in population and the demand
for more and better crops, the need for an intensive
research program is apparent. At the present tl'ne,
increase in crop testin, expansion of plant breeding,
and development of newer crops are demanded of the state
and Federal experiment statins, as well as private in-
dustry. Because ari culture is thus progressing
search work in tinLr and developing crc3}.)s rust also
prcress. One phase of this research work is the

1opment of small, efficient plot threshers to har-
vest the tested crops.

Fxperiiientsl plot threshers are not new. Methods

of experimental crop harvesting date back to the incep-
tion of state experiment stations in 1887. Since this
date, de'elopinent.s have advanced with crops and adapta-
tions of crops. One of the principle problems confront-
ing the cereal or leume breeder is efficient threshing
of experImental crops. This is especially tru,e in Oregon
where crop procuction is so diVersified and the need for
experimental threshers is acute.

The increase in experimental land has not been corn-
parable to the diversification and increase in crop pro-
duction. Therefore, the indiviJual experimental plots



are reduced in s5ze each year to allow Lor this expansion.
This moans the aamples taken for threshing will be smaller
and the chances .Ln the experimental throshers must be
altered accordingl. The development of an efficient for-
age plot thresher was aceomplished by the Agricultural
Engineering Department at Oregon State College, Corvallis,
Oregon, and is dtcsed in this text,



PURPOSE OP TESTING AND DEVELOPING

The need for an effi.

the past have not been su.

culture. Plafls were made

thresher which would be a

plots of experimont]. tee
in obtaining such a thres
Agronomist of the Southeri

mont, Ore"on State Uolleg

aPency contributed toward

plot thresher. Mr. Hill

cient forage plot thresher to
handle cereal and legume crops for the state experiment
stations is acute, The experimental threshors used in
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itable for our chrnging agri-
to dcvelop or purchase a

itable for handling the small
iaterial. Parties interested

er were H. H. White, Associate

Oregon Branch Experiment

tion, MTford, Oregon; Mico1m Johnson, Project leader
of the Desohutos Experimental Area, Redmond, Oregon;
and D. I). Hill, Agronouija in charge of Farm Crops Depart"

Corvallis, Oregon. Each

obtaining a satisfactory for-
age plot threther, The author, working under the direc-
tion of the Agricultural Experiment Station, Oregon State
Colleo, Corvallis, Oregon, developed an efficient forage

later relinquished his portion

Purchreo Of The Turner Two-wheel Thresher

The Turner Two-wheel Economy Thresher, manufactured
by the Turner Manufactur Company of Stateaville,
North Carolina, was purchased for this project. This

of the project to the other two men era.



portable thresher was devloped by the Tennessee Valley

Authority in cooperation with state agricultural ox-

perinient stations and oxtnsjon services. It was spec-
ially designed to help fabers grow more soil-building

crops on small tanns in aeas whore fields are hilly aM
sloping, The Tuier thre
miles per hour by automob

it follows the towing veh:
the field, thresher c

the demand for varietal de
increased, requirinp. more

and varies with the amount

Young, only one a just
support.

Type of Test Plota

A gradual change fr

of smaller size has been
In the large test plots, t
at a minimum because a la

her is easily towed up to bO
le or trunk on paved roads.
cie satisfactorily. Once in

Lfl be set up ready for threshing
in from five to fifteen minutes. For sidewise leveling,
there are only two eele to blocks for 1eugthise lo-

t is needed on the front

large area test plots to plots
evident in the past ten years.

chance for error is held
quantity of seed is

threshed; whereas, errors .re magnified in small test
plots. Extensive plant broding is in demand today. Also

olopment aiuong species has

esearch work ea.h year.
At the prent time, the area of toot plots is s:nali

of available land and crops
to be tested, For example clover samples may be grown
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on test plots being a rod in length and 39 inches in
width; or a plot measuring 10 by 20 feet will be used to
secure three yard square samples. In threshing material
from these aaall plots, inaccurate results may occur. It
is important, therefore, to collect all seed in order to
obtain accurate results when ro-rated on an acre basis.
With the increased use of statistics, many replications
of each test must be made in order to present signifi
cant results, Thus, it is imperative that strict con-
trol of possible errors dug to small plot testing, be
hold to a minimum,

Future test plots, from all indications, will be
equal in size or smaller than those used today. An in-
crease in plant breedj of all crops is anticiatod as
well as the development of new strains of plants and im-
provement of the present varieties,
Type of Crops The Thresher as to Handle

The Turner TWO-wheel Thresher was purchased for
threshing rod square plots, It was thought that the
thresher could easily and effi lently handle the material
from plots of this size since the capacity or the machine
was limited, However, reconsideration of previous 1ana
reduced the size of the test plot8 from rod square to
yard square on Ladino clover, and from shocks to bundles
on grains, Clover samples wore taken from plots of
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eiter yard square or rod length by 39 inches in width.
This produced a very small sample for thresiing and
resulted In poor cylinde t]reshing efficiency.
Reason For Test V:ork

In order that the Turner Two-wheel Thresher could be
made suitable for test plot threshing, a number of changes
were made in it construction. Results of tests conduct
ed detex1ned further chanLes and machine improvements.

Rapid clean out of the machine and equal threshin of all
samples had to be developed. It was toward this oal
that test work was performod and machine inprovements
made

Reason For Development

The state aricultura1 experthent station was in
need of a thresher that could easily be transported from
one branch experimontal station to another, and one that
could effectively handle both clover and grain crops.
All work on the Turner Two-wheel Thresher was directed
toward developing a desirable machine to efficiently
thresh forace plot samples.



PREVIOUS WORK AGO OiPLISflED

Experiment stations throughout the country have been
confronted with the problem of developing small forae
plot threshers suitable for their crops. Each crop reacts
differently to threshjn techniques, and in most cases a

different thresher or modification of one must be used on
different crops. Not only do different crops reqtire
varied threshing techniques, but also threshing procedure
is altered by varieties within a crop, weather condittons
at the time of rowth and harvest, soil conditions under
which the crop Is crown, and individual differences at
each experiment station. A small plot thresher applicable
to Oregon conditions, for instance, may be useless in
Utah or Arizona. Experimental threshing is so individual
that use of commercial threshers is not applicable, and
desin and construction of plot threshers i fleces8ary
In most cases,

Utah ExPerimental Thresher:

A specially designed, small thresher has been
successfully developed and used for the vegetable seed
production studies being conducted jointly by the U. S.
Department of Agriculture and the Utah Agricultural
Experiment Station (1, pp. 28-29). AccordIng to Leslie
R. Hawthorn, the designer of this thresher, It does a
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remarkable job of threshing vc.etable seed crops. The

principle feature of th machine is a complete cylinder
aszemliy of the Aliis-Cilmera All Crop harvester, Model

40. The assembly is complete in that all essential
elements have been incorporated, but the length of the
cylinder has been reduced fror. 42 inches to 20 inches,
As the material being threshed leaves the thresher, it
passes ti.rouch a chute and falls on the single separa-
ting screen. The screen scalps off most ofthe chafi.
The seed, together with the smaller sticks and broken
leaves, falls thmuh the screen to a rectangular receiv-
in box, Th1 thresher can be easily operated by one

man and is quickly cleaned out between samples.
Deawni Threshed. Gra Seed With A Harni:er-F1ill

At the nursery division, Soil Conservation Service,
Pullman, 'dashin5ton, considerable work hs been accomp-
lished in removiru. the awns from blueburich wheatgras

blue wild-rye, Canada wild-rye, tall oatrass, bulbous
barley, and other seeds in which the awna are extremely
tenacious, Proccasins was done by reoving the awna in &

haimner-mili (3, pp. 14-15). Accordin[ to John L.
Schwendiman, Assistant Agronomist in charge of this work,
seed tested was successfully deawned wIth the speed of
the haner-mj1j cylinder being between 600 and 1200 rpm

depending on the species of seed. The correct 812e of
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mill screen used arid the mill fed at the full rate are
necessary for efficient deawning with a haDn1er-mi1l.

Swinging and solid typo hammer-mills were used in this
test and both pved equally effective at the optImum
speed for each machine,

Dcawnjn- of seed reet1y reduces it8 bulk, and
fellitatea both hanlinr and storare. In plantin
deawned seed, little trouble is experienced in the drill-
inc. operation, whereas, seeds with their awns intact cause
considerable trouble in the drill when plantin,
Threshjnr Stipa Crass Seed

The State of California has a problem in threshing
Stipa grass seed, Methods of harvesting this seed have
been developed jointly by the Agronomy and Agricultural

Engineering Departments at Davis, California. r. Sumner
f the Acronomy Department, and H, A. Kepner, fLgricul-

tural FnpjfleErjnr Department, developed a pusher type
machine to harvest the Stipa seed which is planted in
rows at the experimental farm at Davis, California. The

Stipa grass seed ripens quickly and shatters readily.
This machine, according to Mr. Kepner, does a better job
than commercial machines and allows direct COmb1fljn.!
rather than usin. binder and then threshing, Higher
geinination of the seed is oltIned by allowing the seed
to mature in the field rather than binding in the greener



stage. This pusher-typo machine, mounted on a small

tractor, enables lifters to float between rows with
V-belts traveltng backward giving, the Stipa grass straws
a slight rex'az'd movement with relation to the ground.
Large beaters knock the seed into a pan which is under
and slightly behind the beater reel.
Clover Thresi.Lii A1 iiadras, 0reon:

In the 1ndras Ir'iation Project, there are 30,000
acres under irrigation. Twenty thousand acres of this
land arc in Ladino clover, 4,000 acres are in red clover,
and approximately eoo acres in Alsike clover. The clover

threshing operation in this area is not experimental, yet,
it is necessary to mention some of the project's opera-

tions to give an over-all picture or clover threshing.
in commercial threshing of clover, many harvesting methods

are employed, and one farm operator1s method may be entire-
ly different from his nei:hborst, There is no set pro-
cedure for harvesting and individual differences of the
farm operators play a large part in deten1ning a method
of harvest, Then, too, soil conditions vary the growth
characteristics of clover so much that one stand of clover
moj have to be handled differently than another stand.

Here in Orer'on, comerciai methods utilized in
threshjricz of clover are nwnerous. ft few of these methods
are as follows: (a) combine from the stand; (b) combine
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from the wndrow; (c) combine from the awath (d) cured
in windrow, picked up and stored for later threshing;
(e) cured in cocks and threshed in the field, or stored
for future threshing; (f) out green and stacked, using
artificial method of curing, In Eastern Oregon, most
farmers prefer (a), (b), (c), and (f); and in Western
Oro.on, the farmers prefer (a), (b), (c), and some (

Experimental threshing often parallels commercial

threshing in problems such as those mentioned above. it
is, therefore, difficit to perfect an experimental
thrLsher vthich is applicable to a crop grown in various
parts of the state, Then, too, an experimental thresher
developed for one expertmont station and its various
crops may be ineffective for threshing crops on another
experiment station. Cereal and legume breeders must

cope with problems such as this, and often rely upon
their intuition in perfecting methods for harvesting
experimental crops.



!EThODS AND PROCDUTE

Several modifications of thresher construction were

necessary to convert the Turner thresher into an experi-
mental plot thresher, This work was accomplished during

the sunnIer of 1949, and throughout the year of 1950.

Some test work extended Into January, 1951, hut most of
the mechanical chances and tests wore performed in 1950.
This phase of the work was divided into three psrts.
They were as follows: Shop methods and procedure, field

methods and proce5ure, and laboratory methods and pro-
cc dure.

SHO1 U'THOU3 L..Ni) P .00.Ei)U R

All shop work was accomplished in the Agricultural

Engineering Department at Oregon State College. Changes

were made from information obtained from test runs on
threshed material, ideas taken from commercial machines,

and information received from men skilled in the opera-
tion of thres)jnr.
Construction of Machine

The specifications for the Turner Two-wheel Economy

Thresher as advertised by the Turner ManufacturIng

Company are as follows:

Frame-body

Unusually strong frameconstructedof hot riveted

13
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chane1 and anle iron. Sides and deck are made o gal-
vanied sheet steel, and securely riveted to the frame.

T ek a

FurnisheJ are either two 26 inch steel wie1 or
two stndard tread, deep, drop center, roller bearing
wheels for 600 by 16 tires, Alernite grease fittings
supiy lubrication tu th roller bearings.

Cylinder

The free swinging, cold roll bars of the cylinder
are durable, type, with six rows of bars 1/4
by 1 1/4 by 5 1che 1inr, There arc 40 or 41 burs per
row or a total of 243 bars. The bars are equally spaced
and placed on hard AE 104 steel shaft 1 7 /16 iflCh in
d.cvrtetor. The cylinder is 28 inches Wido and 19 inches
in dineter, arid is carefully balanced and mounted on

dust-proof roller herrirn-s to run sroot1z1y at all speeds.
A special rice cylinder is available, This cylinder is
comparable to the peg-tothed cylinders used on commercial
combines and threshers.

Cylinder Speeds

Various speeds are easily obtained, depending upon

the type or material being threshed, by chaning the pul-
ley combinations uaed on the couritershft and cylinder
shaft. Cylinder speeds rsne from 320 to 1256 rpm.



Drive

The cr1inder is driven by three V-be1t on V-typo

pulleys with power supplied by either a 7 to 9 hp
stationary as engine, tractor power, or an electric
motor. Standard equipment is either a inch V-type
pulley for nsoline £n:,jne power or 1/4 inch face by
7 1/2 inch diameter fl&t pulley for tractor power. The

gasoline en:inc is rnunted on the thresher platform.
straw Rack

V-belts transmit poit1 power to one eccentric on
each side of the straw rack for smooth, gradual discharg-
ing of straw to the rear exit. Grain drops dawn upon a
galvanized sheet steel pan integ-raliy constructed with the
rack. Seed moves from this pan to the return pan and
then onto the cleaning sieves.

pie ani ng

Three sieves or screens, 'ith an air blast from a
fan, clean aced thoro;iy. Depending uan the crop these
sieves and the fan can be adjusted for cleanIng.

Dimensions

Uncrated and asseeled for use, the len;th of the
Turner thresher is 12 feet, hel ht 6 feet, wLdth of inside
frame 30 inches, and the wejtht, without en tne, Is 1400
pounds.
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The specifications above are listed by the mnufact-
urer and cover only the main essentials of the thrher.
Changes and modifications in the thresher, which were

necessary to convert it to an efficient forage plot
thresher, will be described under Modif1caions of Machine.
Modif1cat10 of Machine

f chanes and modlficntlons necvsry
for development of an efficient forare plot thresher
will follow:

Strenythen1n Framework

The frame of the thresher was constricted of lIgh
angle and strap iron secured in place y hot riveting.
This type of cnstructjorj was not satisfactory, and it
was fo:nd necessary to strengthen the rrame by weldi

additional angle and strap iron braces to it. The

riveted joints of the thresher were also welded as a
further means of streric'thenlng the frame.

Sheet Metal Feeding Pan

The feeding trough is detachable from the framework
of the thresher. When in place, there was a large gap at
the junction of the concnve and feeding trou.gh. Loss of
seed was excessive at this point requiring the construc-
tion of a feeding pan which wot1d cover this gap, and
attach to the concaves in such s manner that no seed
would be lost in the feeding operation. Constricted of
26 gauge sheet steel, the sidec of the feeding pan extend
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up and over the side of the feedIng trough and are secured
to the trough by means of wood screws. At the junction,
the pan is f1usl with the sheet metal frariework. The

connection of the feeding an to the cunca:e was accom-

plished by extending the metal under th first rub plate
of the concave. Metal screws hold the plate and the lip
of the pan tat agains the coucve fae. lf6r to
Plate No. 1 in Exhibits for further inforiation.

Concave

Iadino clover seed will pass with ease through a
64 inch hole; therefore, tight construction oi? the

machine is necessary to retain all threshed seed. A

wide gap existed where the concave sides met the sht-ot

ietal C rme of he throsner. This g&p Was eliminated

cienting strips of 5/16 inch sponge rubber to the right
and left concave sides,

Attached to the concave unit is a perforated, gal-
vanized Crate-deflector which allows most of the threshed
seed to pas through the grate openings to the return
pan and tho straw to be deflected up and onto the straw
rack. This galvanized deflector was brazed to the con-

cave plate so that no seed would lodge in the crack at the
junction of these two units. Where the deflector
touched the sheet metal heusin; of the thresher, 3mooth-
on metal cement was applied to fill all gaps and crevices.
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Motor Mount end TLthtener

Power was ilied to he cylinder shaft from a

6.8 to ,2 h, .n1e cylinder "Wiconsin' A.H.H. air
cooled endine, momted on the ribt-hand side of the er-
gino platform. In 1P49, test work was conducted with

the ertine bolted directly to the platfoni. This was

later chri ed to effo :d. a simple adjustment of drive
belt tension and a more substantial base for the engine.
For this reason, a motor mount was constructed of b/16

inch steel plate with a quIck scrow adjustment for rapid
tightening. This t:Lghtener consste of a bolt screwed
against the end of the motor iount in such a manner that
the motor moves toward or away frrn the thresher cylinder,

thus loosening or tigi.tenIn the drIve belts as desired,
Refer to Plate ko. 3 and 4 for further infometlon on the
motor mount and tihtoner.

Compressor 1oi.int and TIhtencr

A compressor was installed on the platfor directly
in back of the motor to supply air under pressure for
cleaning out the thre shor. A V-bolt drive from the power

take-off of the motor operated the co:ressor. A five

Lal1on oxygen bottle served as a compressed air tank.
The pressure riief valve was set at 105 psi. The com-

pressor mount an its operation is shown on Plate No. 5.



The tihtener, joined to th compresEor mount, is

q*Lck and easy to anluiate ith the arn in a
vevtical poit1n, the tijhtener eliminates tcnton from
the V-belt transmittin motor power to the cospessor.
when the arii is moved to th left, the copressor belt
is pulled taut which puts t'nsion art the V-belt. The

i:.:itener am is secured in pitwi by a stationary metal
strip recessed for adjustent of tension on the belt.
With the motor operating at 1200 rpm, a pressure of 105
psi cam be oUtined in the coprssed air tank in fIve
minutee. The conpressor nloLr1t and tigiitener

on i'late No. .

Co o'eseor e1t

Protection for the opeeator is provided by uiewis of
a sheet seo1 guari3 over the compressor bolt. T1ii guard

is secured to the motor with a 1/4 inch by 1/2 inch
metal screw, and to the platform with 1 1/4 inch, No 10

wood screws. The cormpressor belt guard 18 shown on Plate

No. 7.

Compressor Belt iide

A guide was constructed to hold the coipressor belt
in place ready for instant use. The construction of this
compressor belt guide Is shown on Plate No. 6.

Air )ef1ectors
Control oL the amount of aLr to the cleaning sieves

is important for efficient forage plot threshing. The

shown

i



screens, Th Tirner ti
WItn ai.J3tiu1: °L1
ho L1S :Lng

cleoning.

was originally equipped

on either side of the fan
control th: quantity of air required for seed

e of air and direction of air flow from
the fan housing was unsetisfactory for chaffing elo7cr
seed, It wee nut econcm.ca11y feasible to install ad-
justable V-pulleys to maintain pruper fan speed for
correct velocity of air required for cleaning cIocr seed.
Thorefo, two adjtablc 1/4 inch plywood p1ats ere

installed in the air stream passa:.;e which, projected from
he fan houirg, This allows co,nulcte control of air

by divival adjutinent of the plates. T±e construction

of the air deflectors is shown on Plate No, 9.
Copr'e. ssor Tank souflt

rho cunprossed air tank was mounted upon a 5/8 inch
1yoou franie located behind the compressor. Tni.s frame

was secured to the plctform with 1/4 by 1 inch lag bolts.
The conpreasor tank noarit 1$ shown on iate No. 8.

St raw ck

The original utraw rack was constructed ol' wood and
shoot steel. Conai crabic lOd.iflR of seed and chaff

occurred, and an attempt was made to repair this rack in

20

problem of controlling this air existed with the Turner
thru ..., and air defiectors were installed in the air
paaaage 1ead1n from the fn housing to the cleaning
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1949. All attc.pts failed, rqLrin. the cnstruetlon of
a ne straw rack sitabie for effiei.t tp.i ,r:tiOfl.

Tiie new rack was constricte w.th 2 by 2 by 1')

inch an;le iron weded into a solid f'ie. The rack pan

and t5C1 e seed pan were riveted ad soldered ;o this
frame to n a ti1n1 nii uni. ConHtrction of the

new rack did no ailow sffjcjwn 1up. ìf th rek arL

to offoid satisfactory separation. A reers wind action
occurred in the straw rack due to thet hbness of con
struction. Also, a slew movement and bunching of the

straw occurred as it moved toward the rea of th
The straw rack conetrction is shown on Plate Nos, 10
and 11.

Ietuxn Pan

onetruction of a nev ret.rn pa vas iecQ&ery to

effect a tight, easily cleaned unit The old return pan

was eonstr t f corru;ated sheet steel butting s;athst
a wood framc. Tieis cause ci lod;in: of seed and chaff vhon

threshing Ladino and Alsike 1over. An atte...i.pt to fill

the cracks ani. crevices in the retirn pan with solder
proved unsat.sfactory in ftrrning a suitable bond on both
wood arid $.:.eet steel. A new return pan was onstructea

of 26 gauge sheet steel using a flat base with sloping
sides. A steeper slcpe on the return pan was obtained by
raising the front end 2 inches and extend1n the discharge
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end 6 inches over the sieves, This allowed the seed to
drop onto the chaffing screen in such a manner as to
utilize the chaffing air more efficiently. No cracks or
crevices were left unsolderod. Thus, accumulation of

seed or chaff was permLtted. Plate NO. 12 shows the

construction of this return pan.
Shaker Seed Pan

Cleaned seed from the sieves dropped to a sheet
steel pan similar to the ori@nal return pan. The

slope of this pan and the corrugated surface did not
allow threshed seed to move rapidly into the seed chute.
A now shaker seed pan was constri.icted to effect rapid
movement of seed. A greater slope was obtained on this
seed pan by lowering and relocating the brace work on the
thresher frame under the shaker seed pan. The new

shaker seed pan was constructed with a flat bottom, and
slopin back and sides similar to the new return pan.
The sloping sides and back, along with an increase in the
per cent of slope of the pan, greatly facilitated move-
ment of threshed seed i.nto the seed chute, Th shaker

seed pan was constructed with 22 gauge sheet steel and

was secured to the sheet steel frame of the shaker unit
by rivetjn and soldering. Construction of the shaker
seed pan je iited on Plate Jo. 13.



Seed Chute

The orijnal seed chute could not be utilIzed with
the new shaker seed pan, and a new seed chute was con-
structed, This aeed chute was desianed to facilitate
moveiaent of seed to the seed ba; or container collecting
the seed. A sheet steel, hinged door at the discharge
point of the eed chute holds threshed seed intact for
easy removal, and prevents wind from disrupting clening
operations. The seed chute is shown, on Plate No, 14,

Finer Deflector and Canvas Checka

An adjustable finger deflector placed above and at
the front of the straw rack retards the movement and

deflects downward the threshed material coming from the
cylinder. The threhed material then falls onto the frt
of the straw rack and moves roaiard a1lwing proper sep-
aration of threshed seed from the straw. This finger
deflector consists of 39, 3/16 Inch round rods welded to
a 1/2 inch steel pipe suspended from the top of the
thresher frame. The 39 fLngers were covered with gum

ribber tubing to prevent cracking and cuffing of the seed.
Two canvas checks were Installed above the straw rack.

These checks direct the straw and seed downward onto the
straw rack.

Balancth Bottom Shaker Unit

The new straw rack WeIghed 39 pounds more than the
original straw rack. It was, therefore, necessary to bal-

23
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ance the straw rck and the bottom shaker unit. This

was accomplished by adding lengths of 5/6 inch by 6 inch

strap iin to both sides of the bottom skr' traie.
Vith an increase of 39 pounds on the straw rack, 139
1/2 pounds were required on tho bottom shaker unit for
proper balance. After clting the counterweight to the
bottom shaker unit fraae, Smooth-on cement was applIed to

fill all cracks and crevices to prevent seed lodging.
Minor Modifications

Elimination of cracks and crevices in the seed
passage was essential for efficient forage plot thresh-
ing. These minor modifications included riveting sheet
steel frame work, application of Smooth-on metal cemen

and small hangea and improvements necessary for eff I-

dent threshin.

L1 iLJ.Ti:ODS AND PROC .DURE

Gran.;er Exeriment '&.nn

ixper.mcntal t!xre.run-':, conuc ted at Grariger, Oregon,

in 1949, consisted of sufficient test runs of oats, wheat,
and barley to famfliarize the author wIth the Turner
thresher and the various methods and procedure required
for threshing grain.
Southern Oregon Branch Experiment Station

Two hundred, yard square samples of Ladino Ci ver

were threshed in 1949 at the Southern Oregon Branch
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Experiment Station, Medford, Oregon0 A number of these

clver samples were rerun to determine machine efficiency.

From the seven samples rerun, the aiount of seed ob-

tamed ranged fro.i 4.4 to 8.6 per cent of the amount

obtained from the first run of each sample.

Dcschuto2 Eçperimental Area

Since Dechutoa County roduces :st of Oregon's

Ldino clover, most of the experimental test work on

thr&shing was conducted at the Dosebutes .xperimental

Area, Redmond, Oregon, where an ample supj;ly of test

material was available.

In ).4c and lO, experimental samples of Ladino and

Alsike clover, along with samples of wheat, oats, and

barley, were threshed at Redmond. ork conducted on

these crops played a major part in supplying information

and data necessary for the modification and reconstruction

of an efficient forage plot thresher.

LAI3O RATO 1Y M}Tr1OD AND P HOCDU RE

In experimental threshing, it is important that all

samples of a test be epaily threshed. This is not Os-

sibleunloss the moisture content of all saiplos in the
test remains constant throughout the threshing process.

Tests on the moisture equilibrium, and the effect of

moisture on the threshability of Ladlno clover wero C0fl

ducted at the ric'iltural ixperiment Station, Oregon
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State Co1le;, Corvcilli, Or cn. ThreshaiIlty may be
dcflcci a the relationship etwecn the threhin effi-
cienev athe coisture content of the s
cu. 01 lclency may cc defined

After conditioning, samples were subjected to a

tenperature of 20 d. :rees Fahrenheit in a Scientific
Laboratories heat oven for 40 hours to detexnine the
moisture content of the conlltjoned samjio,
Ctho of and ethin: Wu1j)IC

The seed obtaIned £ro re.i.dn of cenitioned
sam.105 we first cleaned wIth a Dates Apirator to re-
ove cha.f and fr.i;n matter, and then recleaned with a

Dakota blower to separate £IJAU cha.:f and i:htweiht ma-
terial from the seed, Cleaned seed wa then vieihed with
1000 cram na1ytica1 balance.

iethod of Conditioning Samples

To determine the proper conditionth proced.ro for
Ladino clover, a moisture equlllbricrn curve was required.
(Sec chart 1) Theo moisture equilibrium studies were
patterned after basic research work accomplished by
C. Iven Branto, Fiber I1lax Division, hreau of Plant

beln test-
the ratio of

seed bta ncd to the total seed in a given run tines 100.
The method and procedure for acco;ip1ishing this work is
as fo11ws:

Method of Dryinc es
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Industriea, Soila, and Aricultura1 ..inineeririg, U.s.D.A.,
Corvallis, Ore2.on, and Frank J. Zink, Agric1turai
neerin Deportment, Kansas State Co11ee, Mnhattan,
Kansas,

Mr. Brantons studies on moisture equilibrium of
fiber flax were conducted at 80 and 140 degrees iahren-
heit. Mr. Zink's work on TJ.. No. I red clover was con-
ducted at 80 and 34 decrees Fahrenheit (4, pp. 451-452).
Mr. Zink's tudj on red clover were more applicable to
work of moisture eàujlbrjum on Ladino clover. (See
Chart 2,)

Sampics were prepared and placed in snail a1unTnum
baskets, Each bcsket was assiried to an airtht :ois-
ture can. The smplos, ifl their respec tve b: cket with
the ioisu'e cans, were placed in the experimeritil fib
flax drier-conditioner, pictured in figure 28 in Exhibits,
and .ho conditioner set to maintain a dry bulb temperature
of 100 decrees Fahrenheit. The operator, by varyinc the
intake of outside air, and the wet bulb temperature, iain-
tamed an otniosphorc. of des±red relative humidity within
the conditioner,

At the end of a six hDur condltjonjn period, samples
and moisture cans 'r.ere removed from the conditioner. The

sample in the basket was quickly placed in the moisture
can, sealed, and weighed with the analytical balance.
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Samples were then Eubjected for 40 hours, to 205 decrees
Fahrenheit in a Scientific Labortorjes heat oven. S&ri-

pies were weihd. This proced...re as followed in
brinin sa:pies to their eju1libriu moisture content at
atnosperos of 24,5, 40, 50, 60, 70, and 80 per cent
rlatjvo hu'u itr, A oist re a ulbriu carve ws ilot-
ted front the dcta obained In t:co tests, Correct con-
dttionin5 procedure for sarp1es to be threshed was deter-
mLned from this moisture. uL1ibri-. curve.

Aporox ate yard squ'rre samples of Ladino clover
were cndjtjoned for six hours at 9.5, 20, 29, 39,5, 5,
6e, /5, 0.5 per cent relative humiditp. (See table
13.) While the sariples were being conditioned, eoie of
the &ir fron the condLtioning chamber of the drier ia
by-passed into a 29 gallon can. Small atrip of rubber
cemented to the dei,-ieath side of the lid effected an
aLrtiiht can. After condjtjojn., smples were placed in
the airtight can which held the sanp1e at the same condi-
tion as that of the drier. Threshing inedietely fol-
ioweJ coridjtjonjfl:, Precautionary :1eares were taken to
thresh each sa10 equally and thus minimize tr. shing
error.
Method of Analyzinc Results

Threshed samples were cleaned and weighed as pre
viously mentioned. Complete data was recorded and sta-
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tistically analyzed by Dr. J. C. R. Li, BiometriQian for

the Agricultural Lxperiment Station.
Apparatus Used

The aparatus used for detezinthg the moisture
equilibrium and the effect of moisture on the threhabi1i-
t7 of Ladino clover was as follows:

1. Experimental Fiber Flax Drier-Conditioner. (See

figure 28 in Exhibits. Letters on the print
eorrospod to the following list.)

Manual static pressure regulating valve.
Valve to pexnit measurement of fresh air
added to system.

Cut-off valve,
Operating mechanism for air intake and

exhaust valve.

o. Steelyard weight beam. (not used in this
experiment.)

Air meter. (Not used in this experiment.)
. Bristol temperature recorder for dry bulb,

h. Watthour meter. (Not used in this experi-
ment,)

Bristol, two bulb temperature recorder and
controller for wet bulb.
Panel of switches for heat control.
Power switch.
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1. Drier chamber.

In. Suspended drying kiln.

Drier chamber door,

Electric heater unit.
Intake valve.

Distilled water reservoir for wet bulb
thermocouple.

2 Electronik" Potentiometer Pyrometer with
thermocouples. (See figure 29.)
"i3raun Krecht-Iejmarm" analytical balance.
(See figure 30.)

"Scientific Sup 'lies Co." electric heat oven,
(See figure 30.)

Squeezetop moisture cans, size 2 1/2. (See
figure 30.)
Aluminum sample baskets, (See figure 30.)
Twenty nine gallon, airtight can.
"Bates aspirator.
"Dakota" blower.

Experimental throher.



:isuLTs

Numerous tests were, conducted in d.evelopirig this
fora:e plot t.resher. Inforratjon obtained from these
tests was used to develop and improve this macbine.
After thc thresher had been develooed satisfactorily,

several fLral tests were conductec to secure infonnation

for future test plot threhjn:, This test data is re-

corded in Tables 1 to 13 inclusIve and. is included in

this report, Iesu1ts of these tests are as follows:

Table 1 -- Per Cent of Seed Loss Due to Threshing
In almost all threshers, whether experimental or

commercial, some seed is lost in the threshing procedure.

Loss of seed may occu2' in the chaffing operation or when

feeding material into the machine. The amount of seed

lost from a threshed sample was determined by collecting

threshed material from the seed spout and, at the same

time, collecting the seed that had been lost around the
machine. After each test run, seed from the shout and

seed picked u round the machine wore weighed to deter-

mine the per cent of seed loss,

Results show that the l:ss In seed was 1.032 per

cent for wheat, 0.724 per cent for barley, and 0.94 per

cent in oats.

Table 2 - Forae Plot ThreEher Adjustments

Adjustment of the machine can ersily be made to handle

31



various crops. A table of adjustments was compiled 80

that the operator could rapidly adjust the thresher to
handle various crops. These adjustments include the
cylinder, concave, fan, air defloctors, all sieves and
screens, and the tail deflector. it should be noted,
however, that the adjustments listed on table 2, are a
guide to the operator and the final adjustments are deter-
mined by the indivivai crop.
Table 3 -- ;Torac Plot Thr..sher Adjustmonts Belts

Pulleys

In experimental threahtn, a chance from one crop
to another, such as Ladirio clover to oats or oats to
wheat, requires a ehanre in pulleys and belts to main-
tain the correct ration of speed between cylinder and
straw rack. The straw rack, for etficient operation,
should operate at 240-260 rpm. Different crops require
different cylinder speeds to effect satisfactory threshing
efficiency and minimize mechanical injury to the seed.

L. G. Jones, et a]. of California, have made tests on
alfalfa with 16 different combines operating at various
cylinder speeds (2, pp. 8-16). The results of these tests
demonstrate that the amount of seed th:.raa;;e is closely
related to the peripheral speed of the cylinder. It was
also found that after proper adjustments haJ been made on
these 16 combines, the best peripheral speed for maci.ines
not equipped with flax rolls aop eared to be between



4,500 and 5,000 feet per minute when thresling from the
W1rI.rOW. Table 3 lists the correct size pulleys and
belts needed to maintaIn proper threshinc efficiency on
the crops tested,
Table 4 Effect of 21inder Speed on Threshjri ffic.i

for Ladj Clover at 11,6 Per Cent Mois-

ture Content

Ladino clover is difficult to thresh because the
seed Is held tir:t1r in indiviva1 florets of the clover
head. High cylinder speed must be n2aintained to enable
separation of seed from the florot. Test results (as
shown in Table 4) indicate that mo'e seed was obtained on
the first rim with a cylinder speed 01' 1300 rpm. Cyl-
inder speeds below 1300 rpm show a marked reduction of
seed obtained on the first run.
Table 5 -- Threshing ff1c1ency of ExperIrnenta1 Forage

Plot Thresher Developed at 0reon State
oi1ee, Alsike Clover

Tests conducted by M. Jol-inson, Project Leader of the
Deschutes Experimenta' Area, Tedrnond, 0reon, and stati-
stically analyzed by Dr. J, C, R. Li, biornetrician, indi-
cate that the first of three threshjris are as good an
indication of yield aa the total yield. Teat analysis
can, therefore, be based upon the amount of seed obtained
on the first run. Table 5 also inbicates that after three



test runs of one sample, the amount of seed recovered

from the chaff is less then 0,5 per cent of the total
seed.

Table 6 -- Threshjn Efficjencir of Experimental Porae
Plot Thresher Developed at Oroon state
Colle,gc, Ladino Clover

Data in Table 6, statistically analyzed by Dr. Iii,
also indicates that the fIrst of three threehins are as
good an indication of yield as the total yield, It is
also shown in table 5 and 6 that Alsike clover is easIer
to thresh than is Iadino clover, Mr. Johnson found that
some shatterjnç of ccd occurs jfl the field on the Alsike
c lover vthilo no shaterind ws noted with Ladino clover.
Tablo 7, 8, 9, 10, II, and 12 -- Moisture d1ibriumn

Studies, Ladino Clover

The eua1 threshing of experiiuental sampleL presents
a problem to legume breeders. Test work to deteiine the
effect of raoistiire on the threshability of Ladino clover
is shown in table 13. A noisture equilIbrium curve on
Ladino clover was needed to toco.n.1ish this test. Tables

7, 8, 9, 10, 11, arid 12 indIcate tests which determine
this curve and fOrm the foundation for determining the
throshability of Ladino clover. Iesults show, as listed
on Ch.rt 2 in FxhioIt, t.hst LLdIno clover held for six
hours in an tsoshere of 100 degrees Fahrenheit dry bulb
and a relative humidity of 0 er cent effects a moisture
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content (dry basis) of 17.65 per cent. Conditionin with

a dry bulb of 100 derees Pahrenhelt and a relative hu-
midfty o' 24.5 per cent results in a moisture content
(dry basis) of 5.46 per cent.
Table 13 -- ThreshabilLty Test of Conditioned Ladino

Cl :ver at 100 Derrees FahrenheIt

The thre;hability test was conducted upon completion
of' the moisture equiLtbriun studies. Data recorded is
listed in Table 13 of this report. This study was statis-
tically analyzed by Dr. Li.

Results of this test show that out of three runs, a
sample conditioned to 18 per cent moisture content will
thresh out sporoximately 51 per cent on the first run,
but as the !ojsture content of the clover decreases to
6 per. cent, ap.rodieteip: 80 per cent seed is obtained on
the first of three runs.

esuits also ruUc:te that as the moisture cont.nt
o the samplo Increases the seed obtained on the first
run will be low, rcaa, thc suscquent runs will be

(Refer to Table it.) Also this test shows that
the amount of seed obtained from the first run at 6
per cent moisture content is reatcr than the total taken
for three runs of one sample conditioned to 18 per cent
moisture content. (Iiefer to Chart 3 in Exhibits for the
threshability curve.)



Per cent of Seed Loss D to Threshing

All Weights in Gram8

Weight Percent
of can eight loss in

Can Tare plus of thresh-
No. WeL;ht aterial iaterial in

Wheat

Average
ercent

loss in
thre shthg

Note: "A" runs designate seed obtained from the machine.

"B" runs designate seed picked up around the machine,

Run 1-A 104 149.450 468.040 318.590
1-B 123 151,550 154.570 3.020 0.943

2A 149 155.980 500.870 344.890
2-B 148 150.420 154.530 4.110 1.190

3-A 154 150.270 488.650 338.390
3 -B 163 151.600 154.900 3.300 0,g?5

I rzrJJ6

Bar? e

RLm l- 141 150.380 668.670 512.290
1-B 161 149.030 152.050 3.020 0.583
2 167 153.580 674.920 521.340
2-B 155 151.720 156.230 4.510 0.865

0.724

Oats

Run 1-A 159 149.220 478.720 329.500
1-B 171 151.690 152.980 1,290 0.392

2 -A 179 152.300 448.290 295,990
2 -B 168 152.130 153.300 1.170 0.696 0.394

Table 1
5-50 D. B. Long
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8-8-50 0. fi. Long

Table 3

3J

.ngine2i1r

Forage Plot Threher Adjustnents
3elts and rul1cr

Cylinder Bolt En;ine Fan
.illcy To crl dor Fulley

Belt Fan
To kcr

Crop dia. dia. Sectlonth dia. Sect-length
Ladino 5,4 6,0 13-112 5 1383

Oats 5,4 11.0 13-120 6.5 B85
Barley 5.4 11.0 13-120 6.5 1385

Wheat 5.4 6.0 13-112 6.5 1385



8-22-49 D, R. Long

Table 4

Effect of Cylinder Speed on Threshing
Efficiency for Ladino C1ove'

39

at 11.6 o1sture Content

Cyi-eight
inder Tare Can and Weight

Threshing
Per cent

Sample Speed Can eht 'er1ai nter1a]. of
No. in RPM o. Grams Oraris Grams Total Seed

A-i r 11.00 120 153.150 19.290 36.140 54.5
Rerun 1100 121 151.000 167.050 30.050 4b.5

13-1 run 1200 120 153.150 204.360 51.210 62.s
erin 1200 121 151.000 181.730 30.70 37,5

C-i run 1300 127 149.270 222.100 72.830 93.7
x?erun 1300 128 150.570 155.450 4.880 6.3
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12-1-50 M. Johnson

Table 6

Threshing .fficnc of Expri.ental
Fora'e Plot Thresher Deve1oed at

Oregon State Col1ee

Ladino Clover

Weight of Clean Seed Per Run in 0,001 of Pound

0.265
0.252
0.341
0.222
0.317

41

of of
Sample Thn Total Pun Totü

No. I Seed 2 Seed

1 0.205 70.7 0.055 22.4
2 0.220 75. 0.070 14.1
3 0.217 77.5 0.063 22.3
4 O.1E5 72.1 0.00 17.9
5 0.272 80.7 0.065 19.3

0.235 72.3 0.090 27.7
7 0.190 74.5 0.065 25.5
C 0.170 65.1 0.091 34.9
9 0.205 77.4 0.060 22.6

10 0.181 71.8 0.053 21.0
11 0.260 76.2 0.062 18,2
12 0.160 72,]. 0.04b 20.
13 0.221 69.7 0.072 22.7

0.018 7.1
0.019 5.6
0.u17 7.7
0.024 7.6

% of Total
Total Seei Prom

3 Seed Plot

0,020 6.9 0.2J0
0.290
0.280
0.215
0.337
0.325
0.225



12-l5-50 D. R. Long

Table 7

Moisture Equilibrium Studies
Lcd1no Clover

r.n No. 1
Samples conditioned to 40 J (79 W.13., 100° F D.B.

Net Wt. Percent
Length Straw Bone Nois-
of ex- Gross After Dry ture
posure eight Expo- Weiht Weight Bone

Can in After SUre to Ob- Mois- Dry
No. Tare hours 40 EL 40 R.H. served ture Basis

42

171 180,435 6 191.715 11.280 10.135 1.145 10.15
176 179.710 6 191.910 12.200 10.935 1.265 10.37
155 179.615 6 188.610 8.995 8.060 .935 10.39
123 180.050 6 lE;0,00 10.550 9500 l.ObO 9.95
159 178.105 6 190.040 11.935 10.780 1.155 9,68

Average 54.960 5.550 10.10



Can
No. Tare

Lerkth
of ex-
p)sure
in
hours

ro a a
e I ht

After
50 T.H.
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12-18-50 D. R. Lone

Table 8

Moisture Equilibrium Studies
Ladirio Clover

Ru No. 2

Samples conditioned to 50% R.H. (3° W.B., 1000 l D.B.)

Net Wt, Percent
Straw Bone Mois-
After Dry ture
Expo- eiht Weiçht Bone
sure to Ob- Mats- Dry
50% R.H. served ture Basis

161 179.850 6 191.370 11.520 10.275 1.245 10.80
168 183.000 6 196.670 13.670 12.135 1.535 11.23
167 183.625 6 197.785 14.160 12.560 1.600 11.30
156 180.710 6 193,820 13.110 11.600 1.510 11.50
148 181.240 6 196.430 15.190 13.440 1.750 11.51

Ave rare 67.650 7.640 11.29



12-20-50 D. R Lone

Table 9

1oisture Equ.ilibrlurn Studies
Ladino Clover

}km io. 3

SaniIes conditioned to G0:.. LH. (87° W.B., :

Ntt vJt.
Lon;Ui Straw Bone
of cx- Gross After Dry
posure Weir;ii.t Expo- Vieight Weight

Can in After sure to Ob- Mois-
No. Tare hours u0, R 60,. a N. served ture

44

.000 F D.B.)

Percent
thois-
ture
3o ne
Dry
Basis

171 100.435 6 193.440 13.005 11.275 1.730 13,30
176 179.710 6 l90.7,0 11.050 9.340 1.510 1.6.65
155 179.61.5 6 192.230 12.515 10.945 1.670 13.23
123 180.060 6 190.530 10.480 9.120 1.360 13.00
159 178.105 6 189.b3b 11.730 10.175 l.5b5 13.23

Average 58.880 7.825 13.29



Can
No. Tare

Net Wt.
Lenth Straw
of ex- Gross Arter
posure Weiht Expo-
in After sure to
hours 70% rL9 70 I.H.

6 191.710
6 193.525
6 197.545
6 190.450
6 194.420

11.860
10. 525
1

9.740
13.180

Percent
Bone
Dry tui'e
eiht veiht Bone

Ob- J[ois- Dry
served ture Basis

10.170 1.690n rer 1
L.

11.885 2.035
o'S.. tJJJ

11.00 2.150

14.26
14.28,
1A r

A )
.1. .'

16.31*
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Table 10

MoIsture Equilibrium Studies
Ladino Clover

in No. 4

Samples condition to 7O fl.H. (90.5 1000F D.B)

Average 46.045 6.620 14.38

* Omitted from average

161 179.850
168 183.000
167 183.625
156 180.710
148 181.240



* Qjtthd from averare.

12-22-50 D. H. Long

Table 11

oisture Equilibrium Studies
Ladino Clover'

Run No. 5

Samples conditioried to 80 fl.H. (93.7° W.13., 100°F D.B.)

Net Wt. Feroent
Lonth Straw Bone
of cx- Gros3 After Dry ture
posure Weicht !Ixpo- WeIht Woi.-tht Bone

Can in After sure to Ob- ioi- Dry

46

No, Tare hours 80 R.H, 30 n.H. rved ture Bs

171 180.435 6 193.325 12.890 10.615 2.275 17,63
176 179.710 6 192.710 lo.000 10.715 2.285 17.53
155 l7q.a15 6 1?5.37O 15,755 13.110 2.645 16.F30'
123 180.050 6 190.295 10,245 8.425 1.820 17.75
159 178.105 6 188.530 10,425 8.575 1.850 17.71

Averae 46560 8.230 17,68



Table 12

Moisture Equilibrium Studies

Ladino Clover

fluri No, 6

47

Samples conditioned to 24. (720 W.3., iQO°i4 jj,)
t:t Wt, Pe i e nt

Lencth Gross
of ox- eJ..Tht

straw
After

Bone Moi S

tue
po sure After ixpo- Ve1ht eight bone

Can in 24.b sure to Ob- ,%ois- £/ry
No, Tare hours N.H. 25 I.H. served ture S iS

1 46A 181.240 6 190,315 9.075 0.315 0.760 8
1r7m ?71.Li7Ø 1 6 188.270 8, 56Q 0,725 'I..c;i. i0

1 59G 170,105 6 181.315 9,210 -C..,. 0,785 'I.
16 7F 183.625 6 196.220 I r'

J_ ' 11 595 1.000 7,95*
1710 180.435 6 188.765 8.330 7,620 0.710 3.53

Average 35.175 2.975 8.46

* 0mjt ed from Average



Sample

Wet
Bulb
Degrees

Run #1t.
Grams

Run #1 Run #2
WL.

Grams

Run #2 Run #3
ht.

Grams

Run #3

6-A 63.0 13.790 82.0 2,900 14.3 0.735 3.7
8-4. 69.0 11.74'D 78.0 2.65 17.9 0.630 4.1
9-A 74.0 18.865 79.5 4.285 17.9 0.855 3.7

10-A 785 15.290 74.0 4.140 20.0 1.205 6.0
12-A 85.5 1:.640 67.4 4.720 25.1 1.415 7.5
14-A 69.5 '.i90 01.7 4.ô50 27.4 1.735 10.9
16-fl 92.5 7.295 53.8 4.270 31.5 l.985 14.7
la-A 94.0 i./65 53.0 4.435 30.2 2.465 16.8

63.0 12.305 79.1 2.615 16.8 0.530 .5
8-B b9.0 10.720 i4.8 2.910 20.1 0.725 5.1
9-B 74.0 13.630 79.8 2.850 lb.4 0.665 3.9

10-B 78.5 13.665 72.5 3,960 21.0 1.190 6.5
12-B 35.5 7,84o tf.8 2.865 24.8 0.855 7.4
14-B t39.5 15.945 bo.0 b.345 25,8 2.23b 8.2
16-B 2.5 5,835 50.2 6.790 32.6 1.980 17.2
18-B 94.0 9.950 55.0 5.425 30.0 2.705 12.0

6-C 63.0 15.430 73 3.560 18.0 0.780 3.7
8-0 69.0 10.075 79.4 2.125 16.8 0.485 3.8
9-C 74.0 10.115 74,5 2.775 20.4 0.710 5.1

10-C 78.5 16.475 71.0 5.340 23.0 1.380 6.0
12-C 85.5 15.720 71.6 4.750 21.6 1.490 6.8
14-C 89.5 13.600 63,3 5.845 27.2 2.005 9.5
16-C 92.5 10.835 56.4 5.815 30.2 2.575 13.3
18-C 94.0 6.540 47.0 4.780 34.3 2.610 18.7

43
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Table 13

Threhab11ity test of Lad.tr.o Clover
Dry Bulb Temperature -l00. degrees Fahrenheit



Conclusion

Data obtained by testing the original Turuer Two-
wheel Economy Threrher has been the basis for altera
tiona and changes which has resulted in an improved and

efficient forage plot thresher. Experimental threshing

on plot work has proved satisfactory, however, the machine

is larger than is necessary.
A plot thresher must rapidly and efficiently handle

small quantities of material without the loss of seed.
It is Imperative that the machine be clean for each

run to prevent mixing of seed. Lodging of seed within

the thresher may contaminate succeeding runs. Rapid

clean out was made possible by reconatructin, the machine

so that the interior was smooth.
Tests on Alsike and Ladino clover indIcate that a

cylinder speed of lO0 rpm must be maintained for efficient
threshing. A decrease in the amount o seed obtained is

directly related to a decrease in cylinder speed.
Tests on oats and barley indIcate that a cylinder

speed of 675 rpm must be maintained for efficient thresh-
ing. The most desirable cylinder speed for wheat was foun
to be 950 rpm.

Several machine adjustments are necessary when cha

ing from one crop to another. These adjustments necessary

for efficient threshing are correct cylinder speed, pro-
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per adjustment of the chaffin screens, correct amount and

direction of the air blast, and desired shaker speed.
It is important that methods and techniques for

handling samples of forage plots be handled the same for

all teats.
Threshability tests on Ladino clover show conclu-

sively the effect of moisture on the per cent of seed
threshed. A decrease in moisture content from 18 to 10

per cent, increased the amount of seed obtained signifi-

cantly. See chart 3,) According to the analysis it

may be concluded that as the moisture increased from lOto

18 per cent the threshabtlity decreased, but as the moisture decreased

from 9 to 0 per cent the thresiizbi1i ty wa not affected. This indi-

cates the necessity for equal conditioning of all samples to he threshed.

The data on Table 13 shows that the, seed obtained

from the first threshth of a high moisture content sam

pie will be low and the subsequent runs will be high
The reverse is true for the low moisture samples in which
the seed obtained from the first threshing will be high
and the subsequent runs will be low. The data shows that

the amount of seed obtained from the first of three thresh-
ings of run 6-A i.s greater than. the, sesd obtained from all
three threshings of run 18-A. This is important, not only
from an experimental viewpoint, but also as a reminder to
commercial operators that Ladino clover must be threshed
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when the forae is at its lwest field moisture content,
Ladino clover must be threshed when at a low moisture

content to obtain a maximum amount of seed.

The results of Table 1 conclusively show that equal

threshing techniqes nnd methods be eondu.cted on compar-

able samles between the various branch experiment sta-
tioris. In comparing the yield from the same crop between

branch stations it is necessary that the conditioning of
these samples be equal.



EXHIBITS

exhibits arc listed in three parts for easy
reference. These are:

Photographs. The photographs explain the
construction and mosifications made on
the efiiciert forage plot tnresher develop-
ed at Oregon State College, Corvallis,
Oregon.

2. Charts. The charts explain In graphic
form the test work accomplished on moisture
equilibrium arid machine threshability on
Ladino clover.

Plates. The plates ehow the major changes
performed on the Turner Two-wheel Economy
Thresher in development of an efficient
forage plot thresher,
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Figure 1
An experimental forage plot thresher developed at

Oregon State College, Coivallis, Oregon. This thresher
is easily towed by automobile or tzuek.

Figure 2
A yard square sample of oats being taken by Malcolm

Johnson, Project Leader, Deachutes Experimental Area,
edmond, Oregon. Clover samples are also taken in this

manner.
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Fiuro 3
A row sa-nple of barley wrapped in the field.

Shatterjn of seod occurs in this operation.

54

Figure 4
Wrapped samples of grain in a confused mass. Ex-

cessive shattering of seed occurs in handling and storing.



Fiure
The sack on the left contains a yard square sample

of clover while the, wrapped b.nd1e on the right js grain
from a rod length row. An experimental forage plot
thresher must efficiently handle samples of this size.

..,

Figure 6
Rice cylinder (peg-toothed cylinder) and concave used

in the early experimental threshing operations. The con-
cave is composed of three sections. The mIddle section
has corrugated teeth and the outer sections smooth teeth.
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Figure 7
The peg-toothed concave wIth center section void ofteeth. Note the rubber strips cenented to the outside of

concare sides to effect a tight fit in tbe machine.

Figure 8
The rice cylinder and concave assembled in the

machIne, Ratchet assembly, in lower left side of pictur
reruletes the clearance between cylinder and concave.
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Figure 9
Top view ol' the peg-toothed concave with grate-de

flector mounted behind. Vertical seed slots allow the
escape of seed from the concave housing. This seed drops
onto the return pan directly behind the rate-def1ector.

Figure 10
The original wood straw reck which came equipped

with the Turner thresher, Notice the cracks and
crevices conducive to seed lodging,
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Figure 1].
The oriina1 bottom shaker unit without the cleaning

sieves and grain screen. Note the corrugated return at
the top and also the corrugations on the bottom seed pan.
Seed movement and lodging was not desirable with this
arrangement.
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Figure 12
These two seed screens were used on all experimental

tests, The Ladino and Alsike clGver screen on the left
has 5/64 inch openings. The screen used for grain is on
the right,



Figure 13
Switnglnr, hammer cylinder, equipped with 243 $wing

ing bars, replaced the rice cylinder shown in figure 6.

Ficure 14
Five stationary plates fox the concave which is usedwith the swinging heinier cylinder pictured in figure 13.

Smooth-on cement Was used to ca1 the crack foxed at thejunction of the concave and grate-deflector.
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Figure 15
This view shows the bottom shak-

er unit. The return pan is above and
the seed pan is below. Sloping sides
effect rapid movomnt of seed to the
seed chute.

Figure 16
This picture shows the return pan

and the bottom shaker pan as they
appear from the discharge end of the
t.hre sher.



Figure 1'?
Thre lied seed comes through the vertical slots in

the grate-deflector and rail upon the return pen. A

canvas check at the rear of the pan prevents seed loss
at the back side.

I"

F1ure 18
The redesigned straw rack. Tailings discharge at

the far end. Siirnll curved plates, shown on the far side
of the shaker plate, direct seed in toward the holes.
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Figure 19
This straw rack was constructed or 18 gue sheet

steel. Note the seed holes with depreszion on tlw dis-
charge side and the raised lii on the cylinder side. The
raised lip helps to push the straw reaxard and the de-
pressions cause the seed to drop to the seed pan shown in
figure 20.

Figure 20
The seed part, directly beneath the straw rack con-

veys seed to the return pan.
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Figure 21
The franework of the straw rack was welded tight-

ly to prevent lodging of seed and chaff.

Figure 22
The motor mount and tightener mounted on the wood

platform of the thresher. iasr adjustment of belt
tension is obtained with this arrangement.
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Figure 23
The coressor uunt arid iSbtener, belt guard, belt

guide, and cornpressor tank mount. Twenty feet of flex-
ible hose un the comprssor allows easy cleaning ci all
parts of the thresher.

64

Figure 24
Air deflectors are shown mounted in the air passage

coming fxm the fan housing. The amount and direction of
air is adjusted with the top and bottom plates.



F1ure 25
A finger deflector, mounted above and in the front of

the straw rack, retard tha movement of straw cornLn from
the cylinder and directs t onto the rack, ubber tubin
protects the seed from skuffing and cracktng.

FIgure 26
Canvas checks bebween the finger deflector and the

dieharie end of machine retards the flying seed, and
causes thorn to fall to the straw rack.
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Figure 27
The belt tightener maintains proper belt tension

and reduces belt "flop." Note the angle and strap iron
welded to the thresher frame for strengthening.
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Figure 28 (Next page)
The Fiber Flax Conditioner-Drier used in the mois-

ture equilibrium and threshability studies on Ladino
clover. The letters on the photograph refer to the list
in Apocratus, This conditioner is pix't of the basic
research work on moisture equilibrIum studies of fiber
flax started by C. Ivan Branton and being completed by
N. H. Brandenburg, Bureau Plsnt Industries, Soils, and
Agricultural Enginecrini, U.S.D.A., Oregon State College,
Corvallis, Oregon.
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iure 30
On the 1ft i thO "Scientific Supplies Co." heat

oven and on the right the ttBraun Kreht-Heimann" analy-
tical balance used in the laboratory tests. In the
foreground are the aluminum baskets and the airtiCht
moisture cans,

,7Q
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