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ADJUSTMENT, MAINTENANCE, AND REPAIR OF TILLACE,
PLANTING, SPRAYING, AND FERTILIZING MACHINERY

MaQOf Tbaéhigg Objective

To (i) understend tillage, planting, fertilizing, and spraying machinery
and their parts, and (2) the abilily to adjust, repair, and maintain these
machines.

Sgggested Time Allotment

At School

Class instruction 9% hours
Laboratcry experience 188 hours

Total at scrool 282 hours
Occupational experience 142 hours
Total for module 424 hours

Suggestions for Introducing the Module

One job activity of mechanic's helpers and mechanics is adjusting, repairing,
and servicing agricultural soil tillege, crop planting, fertilizing and crop
spraying machines, both in the service department of the lccal agricultural
machinery dealership and in the farmer's field. These employees, as well

as the parts man, must know the types of these machines, their functions
(including how they work in relation to a particular type of soil and crop),
and their repair and maintenance.

Because of the diversity among machines used in various parts of the country,
that serve the same purpose and the design differences developed by the
major line agricultural machinery manufacturers, the operator's snd service
manuals should be used as the basic references for this module. All adjust-
ments and repairs should be made according to specifications and procedures
outlined in these manuals. The information in each competency provides the
necessary background to make these adjustments and repairs.

Tne following techniques should be used to create interest in the module:

1, Locate machines in the community that are out of adjustment and in
need of repair. Take students on a tour of the farms where they
are, and demonstrate operation of these machines. Have students
attempt to identify what part or parts are out of adjustment and
how they should be properly adjusted.




2.

3.

Pilace parts from several machinés around the classroom and have
students ‘attempt to identify them. -

Place a relatively simple tillage machinc tefore the class that
is completely out of adjustment una in nssd of a aumber of

revairs, Have each student atteupt to disgnose whut repa.i.rs ond
.adjustments need to he =z3- o Liie machine.

E@pﬁeﬁciea 10 _be Developed

I.

To understand how to use operator's and service manuals when
adjusting, maintaining, and repairing agricultural machinery

Teacher Pre'-naration‘
]
Subject Matter Content

Por cach machine that an agricultural msshinery manufacturer
builds, he develops and supplies the pw:chaser with an operator's
manual that gives information concerning the following:

1, Machine gpecifications

2. Lubrication

3. Operation

y, Ad:)ﬁstment

5. Trouble shooting

6. Attachments o

7. 8Setting-up instructions

8. A description of the mechine, the function it is to
perform,: and design to perform this function

The specifications given for a p&ticulu' machine vary among

. the major line agricultural mactinery manufacturers, but genersally

include the following informaticn:

1. Type of machine
(Example--pull-type » self-propelled, mounted)

2. Weight, length, and width of machine

3. Lifting controls -




Dimensions of moving parts
3afety clutches

Number and types of bearings

Proper lubrication is essential to long life and trouble-free
- operatioa of the machine. The following information is pro-
vic .1 coacerning lubrication of each machine.

1.
2.

3.
L,

Intervals at which lubricants should be applied
Recommended oils and greases to be used

Pictures and diegrams showing grease fittings

Pictures and diagrams showing the location of pre-
lubricated sealed-type ball bearings and oil-less plain
bearings

When servicing a machine, lubrication procedures should be studied
thoroughly and followed carefully.

To make any adjustment on an agricultural machine, a mechanic or
mechanic's helper must understand thoroughly the operation of each
part of the machine, This information is given in the operator's
manual in the section entitled "operation," which provides such
informetion as

1.

A description of how the machine is designed to work
The source of power and how the machine is attached to it

An identification of the processes the machine is designed
to carry out and how the machine performs these functions

Maximum- and minimum speeds at which the machine is
designed to perform

An identification of each part in the machine and a
description of how each part operates

Information to be used when servicing each machine part
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Closely associated with the operation of an agricultural maciaine

and of equal importance is propeér adivet=zii, wnich is also

COVEI &L ii Gdcvelil in une operatorig manual. It should dbe thoroughly
understood by the person making adjustments on machines in the
agricultural machinery dealership. The adjustments to be made on

a machine are presented and described in the same manner as are

the items under the section entitled "operation."

In the trouble shooting section of the operator's manual, problems
that may develop as a result of improper adjustment are identified
and remedies suggested.

The agricultural machinery manufacturer develops at the seame time,
the operator’s manual for the purchaser to use, and a service manual
for the local agricultural machinery dealership to use. This
manual describes in detail the disassembly, inspection, repair, and
reassembly procedures to follow in making repairs on the machine.
When repairing a machine, the procedures outlined in this manual
mist be carefully followed in order to insure proper and efficient
repairing of the machine.

Suggested Teaching-Learning Activities

1. Demonstrate the use of the operator!s and service manuals
in making adjustments and repairs on an agricultural machine.

2. Have gtudentes lubricste, adjust, and make minor repairs on
‘ severai comperatively simple (disk plow, row-crop planter)
ggricultural machines using the operator!s and service
manuals as guides. Emphasize proper use of these manuals
at all times.

3. Have a lubrication specialist from a major line oil
company speak on and demonstrate use of oils and greases
on agricultural machinery.

Suggested Instructicnnl Materials and References

Instructional materials
1. 'Operato‘r.‘..b manuals

2. _Service ma_.m;als

3. Machines needing adjusting and repairing




II.

| compact the top soil, and kill weeds that have started to grow
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References
S*l, Operator's manuals
2. Service manuals
"The symbol T (teacher) or S (student) denotes those

references designed especially for the teacher or
for the student.

To understand the relationshEg}of soil tillggg;methods to the soil

‘ Teacher Prsgaration
Subject Matter Content

The primary function of all tillage machinery is to pulverize,
aerate, and loosen the soil in preparation for planting a crop.
In addition, soil tillage machines level and smooth fields,

before the crop is planted.
The degree to which these activities are performed on the soil
and tillage machines that are selected to perform these
activities is dependent on several factors.

l. 8Soil type

2. Erosiveness of the soil

3. Moisture availability during the growing season

k., Crops to be planted
The type of soil influences greatly the type of tillage treat-
ment necessary to develop a well-pulverizazd seedbed that will

produce a high-yielding crop. 8Soils are grouped on the following
basis: '

l., Sandy
2. 8andy loam
3. Loam

4, 8ilt loam
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5. Clay loam
6. Clay
7. Heavy clay

The amount and depth of tillage necessiry to prepare & good,

firm seedbed veries according to the scil type. Because of

the coarse texture of sandy soils, less tillege is required to
loosen and aerate the soil, and machines that penetrate the soil
at comparatively shallow depths are used. On heavy, compactable
soils, such as clay or clay loam, more extensive tillage ‘s
required to develop a good, firm, permesble seedbed; and machipes
that penetrate the soil at a depth of 6" or more are used.

Another factor closely associated with the type of soil which
also places limitations on the method and extent of tillage, is
the susceptibility of the soil to erosicn. o

Two elements are responsible for causing soil erosion.
l. Wind

2. Rain

8oils that are suscepiibls to ercsion due to high winds and rain
require different tillage practices tlian soils in areas not so
susceptible to these hazards. In areas where erosion by wind is
a problem, farmers stir the subsurfact avidly twrning under the
top soil as much as possible, In arens where erosion by rainfall
is & problem, farmers turn the soil as deeply as possible to

increase the permeability of the soil,

The mejor elemente determining the physical condition and pro-
ductivity of the soil are texture and structure of the soil,
which tillage practices break down, taus making the soil more
susceptible to erosion. This fact is illustrated in the following

~table,

Surface Condition Runoff{’ Erosion per Acre
Percelt - Yon

Surface fine and moist 75 12

Surface fine and dry 66 7

Surface cloddy 26 2.4




In many areas of low annual rainfall, conservation of soil
moisture is of utmost importance in avoiding crop failure.
Here tillage of the soil must be held at a minimum to avoid
undue moisture losses. In areas where adequate rainfall
prevails, the soil must be thorcughly pulverized to absorb
rainfall and retain moisture for crops. In these areas
unplowed soil loses most of the rainfull by runoff. Usually
in these areas the humidity is so high that it is necessary to
Plow deep enough to bury insects and plant diseases that build
up in crop residue on top of the so0il. '

The crop to be planted also influences the soil tillage methods

to be used. Some crops need a firm, deep seedbed to develop the
root system needed for maximum growth; whereas others do well

in a shallow seedbed. Pulverizing the soil aerates it and enhances
the activity of microorganisms and bacteria, causing rspid
oxidation and decay of crop .esidues. Stirring the soil also )
aids in the nitrification and liberetion of plant nutrients within
the soil. The effects of various tillage practices on crop

growth is pointed out in the following tables.

‘Table 1 - Effect of tillage treatments on corn yield, stand,

height .
Tillage treatment Yield Plants Height
lk-year (7-year (10-year
average average)
' Bu. Hundreds In.
1. Standard plow 53.4 117 60.6
2. Prairie breaker 54.5 14 57.4
3. Rotary tillage 46.9 107 56.0
L. Surface and sub-
surface tillage bl 7 95 50.5
5. Surface tillage only 4o.2 92 50.4
6. Standard plow
plus mulch 54,9 129 63.2
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Table ~ - The effect of tillage treatments on wheat and hay yields.

# S " S R
Tillage treatment  Yields per Acre Hay*
Wheat 3=-year

% , %u' m% Average
8

removed left

bu. bu. 1k,

1. 8Standard plow 27.2 A.6 - 3,870
2. Prairie breaker 28.6 22.9 3,870
3. Botary tillege 26.7 k.6 3,890
k. Burface and sub-

surface tillage 23.9 23.0 4,210
5. Surface tillage only 23.8 21.7 3,840 -
6. Standard plow plus .

mulch 16.8 11.8 3,830
Average 24,5 20.9 coses

#irst cutting only.

Source - Ohio Agricultural Experiment Station Research Circular

Suggested Teaching-Learning Activities

1. Have the local soil conservation specialist speak to
the class on the relationship of soil tillage methods
to the _aoil.

2. Take a field trip to fields in the coonunity affected by
soil erosion problems. Stress the relationship of these
nroblems to the tillage methods applied to the soil.

3. Bring soil samples to class and have students learn to
identify them.

h. Take a plow or any other soil tillage machine to fields
with different soil types and affected by different
climatic conditions. Hawe students observe how the
machines work in each field.




5. Have students select a field in the commmity and
- trace the tillage practice on that field. Have
students note the condition of the field in terms of
erssion and soil structure treakdown and relate these
conditions to the tillage histroy of the field.

Suggesteéd Instructional Materials and References
Instructional material

Soil smples of each type identified in the subject
matter content

Reference

Profitable Soil Management, pp. 195-309.

III. %o select and use proper lubricants for ag:;:lcultural machires

Teacher Prsgation
Subject Matter Content

_ If the person being taught this module has not been taught the
competency on nnderstand:lng agricultural machinery lubrication
included in the module on "Agricultural Machine-y Assembly and
Lubrication,” he should be taught that competency at this time.

IV. To (1) ident types and parts of soil ti machines
and understend their functions and ust and repair these

machines

Teacher Preparation
Subject Matter Content

Machines that are used to break and loosen the soil for a depth

- of 6 to 36 inches to prepare a suitable seedbed are primary
tillage machinery. These machines are designed to carry out the
following functions:

1. Create a deep seedbed physically, chemically, and
biologically fitted to the growth of crops.




2.

3.
b,

5e
6.

7.

10

Add humis and fertility to the soil by covering and
burying crop residues so they can be incorporsted into
the so0il.

Prevent and destroy weeds or other unwanted vegetation

Leave the s0il so that air will circulate t:.hrough it
freely

Leave the so0il in such condition as to retain moisture

Destroy insects, as well as their eggs, larvae, and
breeding places

Leave the surface so as to prevent erosion by winds
and water , .

Inchdedintheprinarytmagemhinemmmldboud, '
diak,andchiselplm

In order to underltond the operation of primary tillage machines,
it is necessary that the mechanic be able to identify the machine
perts and understand their functions.. '

fart - Function

Bean The frame that holds the plow bottums
in the correct position

Trog That part of the plow to which all

. ' other bottom perts are bolted

Share That part of the plow bottom that cuts
the underside of the furrow slice away
from the land

Moldboard Turns the furrow slice on edge

Landside The long flat metal piece vhich absorbs

the side forces created when the furrow
is turned and levels the plow bottom
into a free floating position
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Bottom Lifts, turns, and pulverizes the soil
Coulters The round disk blade used for cutting |

the earth and trash ahead of the plow

Several types of moldboards are built by manufacturers of agri-
cultural machinery. Each type has been designed to perform a
specific function. These are:

1. Stubble

2. General Mse

3. Breaker

L. High-speed
Three materials are used in the manufacture of moldboards.

1. Soft=center steel
2. Crucible steel
3. Chilled cast iron

Soft center steel moldboards are used under most conditions
> because of their sbility to scour. Steel plows are used most
in the Middle West because of their wear-resistant qualivies.
Chilled plows are better for sandy, gritty, and gravel soils.
The share of moldboard plows, which provides the cutting edge,
: is made of plain crucible steel, soft-center steel, chilled .
4 cast iron, and cast iron. - 1

Several types of moldboard plows are produced by agricultural 3
machinery menufacturers for use by farmers. These are: j

1. Trailing
&. Regular -- one to eight bottoms

b. Two-way == one to four bottoms

c. Middlebreakers =-- one to four bottoms




2. Mounted |
8. Regular -- one to five bottcm ;
b. Two-wvay == one to two bottoms |
c. Middlebreaker -- one to four bottoms
3. Semi-mounted
a. Steerable -- over five bottoms
b. HNon-steerable -- one to five bottams
The depth that & plow penetrates the soil end the width of the
furrow are determined by the suction created by the share.
Common degrees of suction used on most plows are
1. Regular-suck (3/16")
| 2. Deep-suck (5/16")
; 3. Double-deep-suck (3/8")

Shares with a2 regular-suck are best suited for light, easy~to=

; penetrate soils. Shares vith & deepesuct are built for soil that

3 . is dry and hard, and the double-deep-suck is use’ in stiff clay
soils, gravel land, and other soils where penetrucion is difficult.

T N T T T e

The depth that a plow pexetrates the soil is determined by the
landgide. The plow bottoms level off when the heel of the land-
side contacts the furrow sols.

E The factors of major concern to the mechanic in adjusting a plow
] to operate properly are these:

1. Proper draft

2. Proper hitching
Draft is the amount of -~ssistance
source of power. Draft should be
order to conserve tractor power.
several factors.

1. 8oil condition
2. Topography
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3. Adjustment of the plow

L. The hitch to the tractor

5. wscpth and rate of plowing

6. Sharpness of the share., coulters, and jointers

The following table illustrates the amount of draft exerted on
a plow bottom in the various soil types

Soil Resistance
(pounds per square inch)

‘Sandy 3

Sandy loam, moist 3=l
Sandy loam, dry 4.6
Silt loam, moist 5-6
Silt loam, dry 6-7
Clay loam, moist 6-7
Clay loam, dry 7-8
Heavy clay, dry 9-10
Heavy clay.sod 10-1

The twu types of draft that work on a plow should be thorcughly
understood and adjusted if the plow is to function properly.

1. Vertical

2. Horizontal

On trailing plows the vertical line of draft is a straight line
from the draft center of the plow to the tractor drawber looking
at the plow from the side. The draft center of the pPlovw is a
point near the top of the share and about 2 inches from the land-
side. It is located below the beam if one bottom is used, halfway
between the beams if two bottoms are used. (Refer to Machines

. for Power Farming, p. 166, for example.)

Tendencies of the plow to ride out of the ground or the rear of

the plow to bob out of the ground are symptéms of improper vertical
draft sdjustment. These problems can be corrected by raising or
lowering the plow drawbar to align with the vertical line of draft.

» ur ” e
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used to attach then to the tractor. These include:

On the ningle-point hitch free floating, rear-mounted plow, the

L

The horizontel draf™: line is a straight line from the draft

center of the plow Lo the tractor drawbar looking down on the |
plow. The draft center for he plow is halfway between the |
draft center of the two outermost shares and halfway between -
the rear wheels of ‘the tractor. Ildeally the plow draft

center ani the tractor pull center should be in line if the

plow is to function at its bast.

The easiest way to make a horizontal adjustment is to make the

~ tread of the trector wheels fit the trailing plow. In the

event that the two centers cannot be lined up, an adjustment
halfway between these two points should be made. Unevenness
of furrow slices and hard-steering of the tractor are indications
of improper horizortal draft adjustment. (Exsmple--Machines for

Power Farming, p. 167.)

Often it is necessury to adjust the clearance under the land-
side anc between the landside and furrow wall. These adjust-
ments are given in Farm Macltinery and Equipment, p. 10l.

The drafi on mounted plows is adjusted hydraulically from the
tractor. ‘Any adjustments that sre needed should be made according
to the manufacture:rs specifications as set down in the service
manuals.

Mounted plows are also classified according to the type of hitch *
]

1. 8ingle-point hitch, free floating; rear-mounted

PP T X ST

[y

2. Three=point, free floating, variable-=pitch, rear
mounted .

3. Hydraulicelly supported three-point suspended

4., Hydrauliceslly suspended free-floating three-point ’
varisble pitch ]

plow hesm extends to e poirt shead of the tractor rear axle. ;
The height of the hitch point is adjusted manually or hydrau- ‘
lically. The weight of the plow csuses the plow bottom to enter
the ground as it is lowered into the ground. As the plow moves
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forward, the suction created by the share and the weight of
the soil being moved causes the plow to penetrate the s»il

until the heel of the landside comes into contact with the
furrow. The depth of penetration is determined and regulated |
by the height of the hitch point.

The three-point, free floating, variable pitch, rear-mounted
plow uses three . inks for connection to the iractor. The
upper link adjusts the plow for deep or shallow plowing.

The other two links are non-adjustable. The plow enters and
penetrates the soil in the same manner as the single-point-

hitch-type plow.

The hydraulically supported three-point suspended plow is
supported during plowing and movéd; by hydraulically con-
trolled linkage, This linkage holds the plow up, but does
not force it into the soil., When soil resistance increases,
the upper attaching link pushes sgainst a spring.controlling
& hydraulic mechanism that raises the plow. The increase in
weight on the rear tractor tires caused by the plow rising
increases the traction on the tractor wheels.

g The landside does not function as far as downward forces go,
' but it does absorb the side thrusts of the plow.

The hydrauliceally suspended, free floating three-point

variable-pitch plow combines the features of the other three
plows. The plow bottoms enter the soil and come to the :
correct depth aftter the landside makes contect with the j
furrow sole. From this point, the plow is free floating. '?
The depth of penetration of the bottoms is controlled by ‘
adjusting a crack which points the bottoms up or down. 1

The following sttachments are availsble for the moldboard
PIW. _ )

1. Trash cover boards

2. Jointers
3. Weed rods

Disk plows

The disk plow has one or more rolling cutters, It creates no
suction, as a moldboard plow does, and depends on wo!~h* and
disk angle for penstration. Its maintenance cost is low, and
its parts last a long time. ‘
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The disk plows work well under the following adverse con=
ditionr’

1. Wet, sticky, non-scouring gumbo, hardpan or black
waxy 201l

2. B8oils containing large stones or rocks

3. Dry, hard soil

b, Rooty, stumpy soil .

5. Abrasive soils
The three main types of disk plows are

1. Direct-mounted

2. B8emi-mounted

3. Trailing
Direct-mounted plows are attached to t“e tractor by one-,
two-, or three-point hitch linkages and can be raised or
- lowered hydraulically. They usually are rear-mounted and
have a rear wheel to absord the side thrust.
Semi-mounted disk plows are attached to the tractor drawbar
or by a special drawbar. They are raised by moving a lever
at the front of the plow. A long rod which extends to the
trector drawbar is used to steer the rear wheel.
Trailing disk plows have three wheels for support and can be
pulled by any make of tractor. The front wheel performs the
following functions: : :

1. Helps 1ift the plow

2. Turns sideways for steering the plow

3. Absorbs some of the side thrusts

The rear wheel is non-steering, but it absorbs thrusts and
1lifts the rear pu-t. of the plow.
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The draft created by a disk plow is usually about the same as
that of the moldboard plow; but since the disk plow is often
heavier than the moldboard plow, its draft is usually greater.
The disk plow is comprised of the following parts:

1. Disk blades

2. S8tandards and clamps

3. Bearings

4, Beams and frames

5. Lifting and steering mechanisms

6. Wheels

Three types of adjustments are common to all types of disk
plows.

l. Cutting angle adjustment

2. Widtheof=cut adjustment

3. Vertical adjustment of the disk blade
Disk blades will not cut if they roll straight ahead, but
must work at an angle. This angle is measured between a
perpendicular line from the line of travel, to the axle line

of each disk blade. The cutting angle of the disk plow can
be changed by either of two methods.

1. Pivoting the beam

2. Pivoting the blade and standard '
(S8ee Machines for Power Farming, p. 199-200.)

Two adjustments can be made to edjust the width-of-cut made
by the plow.

1. Front disk blade cut adjustment

{ 2. Cutting width adjustment ‘
‘ (S8ee Machines for Power Farming, p. 201202, )
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The vertical adjustment or position of the disk blade, also
called the tilt or slant, directly affects the degree of
penstration of the plow, in relaticn to the amount the disk
is inclined from the vertical position. Two methods can be
used in tilting the disk. R

l. Standard-to-beam method

2. Standard-to-bearing method
(8¢e Machines for Power Paming, pp. 201-202.)

3. Chisel plow
(Refer to references for this material.)

Suggested Te ~Lear Activities

1. Demonstrate how primary tillage machines used by farmers
i the area work in the soil. After showing the proper
operation of each machizne, throw it out of adjustment
and have students observe the results. Have students
study each machine part to learn its fuuctions.

2. Br:lng examples of all hitches discussed in the content
before the class., Have students stdy their construction
and operation.

3. Bring to class primary tillage machines in need of
adjisiment and repair of each type discussed in the
content. PFollow the procedurs below when making the
needed adjustments and repaira.

: a. Operate the machine in the field and note any
‘ malfunctions in operatien.

b. Iaspect the machine, noting worn and broken
parts or parts out of line or adjustment.

P . c. PFollowing the operator's and service manuals, -
make the necessary repairs and adjustments.

d. Lubricate the machine for field operation.

e. Test the machine in the field and make adjustments
necessary for proper cperation.

DA Gk KLY & Y
Apheld LY
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Suggested Instructional Materials and References
Instructional materials

Demonstration machines of each type identified
in the content

References
1. Farm Machinery and Equipment, pp. 93-1kb,

2. Machines for Power Farming, pp. 151-22k,
3. Operator's manuals

d. Service manuals

Ma@ed Occupational Experience

Pollowing the procedures outlined in the teaching-learning
activities, have students adjust, repair, and lubricate primary
tillage machines at the local agricultural machinery dealership.

V. To (1) identify the s _and types of secondary soil tillage
- machines and understand their functions and to ust,

repair, and lubricate these machines

Teacher mgtion

Subject Matter Content

Machines that stir the soil at comperatively shallow depths are
classif’ > as secondary tillage machines. Included in this
group are the various types of harrows, rollers, and pulverizers,
and tools for mulching and fallowing. These mechines are
designed to perform the following:

1. Improve the seedbed by greater pulverization of the soil

2. Conserve moisture through summer-fallow operetions by
killing weeds and reducing evaporation

3. Cut up crop residue and cover crops and mix vegetable
matter with the top soil

Aruitoxt provided by Eic:
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4., Break up clods, firm the topsoil, and put it in better
tilth for seeding and germination of seeds
5. Destroy weeds on fallow lands
5. M1l in air spsces and level the ground

Several types of harrows are made by agricultural machinery
manufacturers for farm use.

1. Disk harrows

2. Spring=tooth harrows

3. Spike=tooth harrows
The disk harrow mixes the soil, breaks up clods, levels the
lands, aerates the soil, and kills weeds. It works somewhat
like a moldboard plow, for it raises the earth and pushes it
to one side.
In operation, the disi harrow is balanced. The side forces
are balanced: one=half of the disk blades are placed with their
concave cutting faces in one direction and the other half in
the opposite direction.

_ The depth of penetration of the disk blades is controlled in
the following ways: '

1. Using.'a heavy or light harrow

2. Aiding weights to the harrow _

3. Using few or many disks per harrow

4, BExerting hydraulic forces, up or down

5. Using tMn and depth regulating wheels
6. Using dull or slump disk blades

7. Using smaller or larger disks

8. Using cutout or notched disks

9. Adjusting the angle of the disk gangs
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Disk type harrows are grouped into two main types.

l. Regular
2. Offset

The regular type disk harrow is grouped according to the type
of action created by the disk.

1. 8Single-action
2. Double-action'

A single~action disk usually consists of two assemblies of
disks, called gangs, which are joined together by a common
shaft or bolt through their centers and all rotate together.
The two gangs are set at angles to each other and the line of
pull, and the soil and other field materials are always moved
outward from the harrow center,

In recent years a new development in disk harrow design has
separated disk harrows into other classifications.

T

1. Rigid
2. Flexible

A group of two or more disks that rotate in the same direction
is referred to as a gang. The disks are held together by a

shaft, either round or square, called the arbor bolt, and held
apart by spacers. The disks, shaft, and apacers turn together.

The two-section type with one section trailing behind the other
is the double-actioh or tandem-type disk harrow. It is called
a double-action plow because

1. It has two sections

2. The rear section turns back the furrows created by the
front section. The gangz of the first section turn the
soil to the left, and the rear section turns the soil
to the right.

hlk Yiad

)
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Disk harrows vary in size. Several systems are used by manu-
facturers of the machires to classify them by size.

1. Width of cut

2. Diameter of the disk blades

3. Number of disks
The disks used to turn the soil on a disk harrow are similar
to those of the disk plow. Several types of harrov disks are
available for use on the disk harrow. Common types are

1. Plain

2, Crimped disk ¢

3. Auburn

k., Scalloped

A disk plow usually has two or three bearings per gang. These
may be of either the friction or anti-friction type. The latter

are used more because they decrease replacement costs by
lessening wear on machine parts.

The spring-tooth harrow is one of the most useful machines
available to farmers. It is a drag-type harrowv capable of doing

the following:
1. Level and smooth the soil

“ 2. Work well in rough, stony soils
3. Remove plant growth from the soil without cutting it up

_ k. Break the soil crust and penetrate as deep as seven
] inches

% 5. Pull weed roots to tte surface where the sun dries and
destroys them

6. Mix trash and studbble
7. Tend to eserate and warm the soil by stirring it
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n_mre are two main types of spring-tooth harrows.
_1. Lift

2. Trailing

The 1ift type is bullt to be raised by the hitch that is a
part of the iractor.

The harrow teeth are made from spring steel which has been
forgedlndro]ledtolhlpemdthenoutenpered. Their
variables in thickness are détermined by ine toughness of
the work that is to be done, but the aversge thickness is
5/16 inch. :
Two main types of teeth are used on spring-tooth harrows.
1. Those with the end of the tooth sharpened
2. Those haviyg reversible parts

Ihemingtoothharmionndcupofthefolloﬁngptrtl:

Part Function
Harrow teeth To prepare land for seed
: Tooth bar To support the harrow teeth

Tooth bar standards To provide clearance for the tooth
bar over soil and trask

Tooth clamps To attach the teeth to the tooth bar

Frames To support the harrow teeth,
standards, and other varts

Shoes To come in contact with the ground

Tooth penetration To set the depth at which the
levers machine is to operate
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Another drag-type harrow is the spike-tooth harrow. It is
often called the peg-tooth harrow. It is designed to do the
following:

l. 8mooth and compact the topsoil

2. Fill large air spaces left from plowing

3. Break up lumps znd clods

L. Finish the ground just before plenting

5. Cover small seeds broadcast over the surface

6. Bresak crust and destroy small weeds

7. Cultivate small plants
The two main types of spike-tooth harrows are

l. Rigid

2. Flexible
The rigid harrow has one-piece end rails holding the teéeth
bars, which make all the teeth cut the same depth. The
flexible harrow has jointed end rails, which allow the ind:
vidual tooth bars to rise vertically to go over obstructions.
The spike-tooth narrcw is made up of the follow . parts:

l. Spike teeth

2. Tooth bars

3. Tooth clamps

4. Freame

Several spike=tooth harrow rigid-frame and tooth bar arrangements
are in use. They include

1. Closed square-end harrow

2. Open-end harrow

3. Curved-end-type harrows
(See Machines for Power Farming for discussion of each

type)
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The rotary shredder is'a popular American tillage machine
because of its wide range of functions. It cuts, shatters,
tears, chops, mows, pulverizes, spreads, and mulches.

Rotary shredders use high speed revolving flails, blades, or
hammers to carry out these functions. On some shredders the
flails, blades, or hammers travel about 9000 feet per minute.

Two types of machines are made by agricultural machinery
mzaufacturers.,

1. Trailing
2. Mounted

About half of the machines have a long horizontal shaft with
attached flails or hammers. This arrangement gives a hammer
mill effect and permits the shredding of stalks and trash into
small pieces, The other machines have a short vertical or
horizontal shaf't called a spindle. One end of the spindle is
driven directly from the tractor PTO, and the other end has a
plate or hub which carries the cutting knives., The spindle
knife cutter has a propeller-like appearance, as seen from the
soil side. (See Machines for Power Farming, p. 26k.)

! ) Beveial types of cutting assemblies are used on rotary shredders.
1. Rotor or cylinder cutters

2. Vertical or horizontal spindle cutters
3. Knives for rotary cutters

Rotor or cylinder cutters have a long axle that operates

; parallel to the ground. The flails which are attached combines
1 with it to constitute the rotor. The rotor may operate with
or against the direction of travel, but the operation against
the direction of travel is most desirable because the machine
does a better job of cutting weeds and pulverizing trash.

Flails consist of a hameer and a length of chain. The hammers
weigh the same, but the chains are of different lengths,
causing the machine to do a better job of flailing. The
hanmers usually take on the shape of a "T" or a "Y'. On some
machines, flails are used in combination with a shear bar.

The flails cut the vegetation against a shear bar and
Pulverize the materials after they are cut.




T TN

e Lo L S : T R IS A L B Y AR A AR STt A5 R R A e LN AL vl b

26

4

On vertical and horizontal spindle cutting machines the hori-
gcptal spindlie travels above and parallel to the rows. As
many as five spindles may be used, thus providing a closer

- cut., Shredders operating with a type of rotor asssmbly are

nost useful or rough, hilly ground.

The rotary siredder is driven from the PT0 shaft of the tractor.
The direction of the drive is changed by a set of bevel gears
carried in the housing of the shredder. The vertical-spindle
cutters are Ariven directly from the bevel gears. The vertical

~ spindle passes through a bearing attached to the top of the

plate of the ihredder and the cutter hub is attached to the
lower end of he spindle. A shear pin is used as a safety
festure iii case the cutters hit something solid.

Soil pulverizars are machines used to put finishing touches to
the seedbed, They pulverize lumps and clods, pack the soil
particles af‘tsr plowing or harrowing, aid in holding moisture,
and eliminate air pockets.

Soil pulverigers consist of an axle between two bearings spaced
evenly with wheels or sprockets, The vwheel: cre made of cast

-iron and are constructed with a rim on the hudb to keep dirt out

of the wheel. cylinder.
floil pulverizers, similar to disk harrows, are of two types, |
~-1. Single section

2. Double secticn
Because its axles are supported by a hinged bearing housing, the
double section pulverizer, or tandem type, provides a finer
seedbed and more flexibilisy.
Several types of wheels are used as soil pulverizers. Some of
these types may be ised at the same time, depending on the
function desired.

l. Plain ridge

2. Serrated ridge

J. Wavy ridge

L, Sprccket

LT A R
Al e, ' .
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When plain ridge wheels are the only wheels used on the - .7
machine, it packs the soil, With the addition of sprocket
wheels, _the machine pulverizes and packs at the same time.

The soil pulverizer is comprised of the following parts:
. 1 Wheels.
2. Sprockets
3. Frame
s, Bearings
Suggested Teaching-Learning Activities
1. Have students disassemble each type of tillage machine
discussed in the content and learn its parts. - Point
out to the students the materials used in constructing
each part and the function of each part in the totol
operation of the machine,
'© 2. Demongtrate proper end improper operation ot ooch of
" the tillage machines identified in the content under
field conditions.
3. Bring to the class secondary tillage machines of each
~ type studied to be adjusted and repaired. Follow the
procedure below when correcting the faultis. -

a. Operate the machine in the field to discover ony
malfunctions in operation.

b. Inspect the machine, noting worn and broken parts ..
and parts that are cut of line or adjustment.

, c. Following the operator's and service manuals, make
* o " the necessary repairs and adjustments.

d. ZLubricate the machine for field operation.

e. Test the machine in the field and make o.'l.l odjuat-
ments necessary for proper operation.
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Suggested Instructional Materials and References
Instructional utoﬁnl

1. Wa for disassemdly

b. Machines for use in demonstrating proper and improper
- f1eld operation

References

1. Ferm Machinery and :ngni, pp. 1U45=166

2. Machines for Power Paraming, pp. 227-277
3. Operator's manuals

k., BService manuals

g_ugg' ested mzmt;onn Experience

‘Have students adjust, repair, and lubricste secondaty tillage
machines at the local agricultural machinery dealership following
the procedure outlined in the teaching-learning activities.

7o (1) identify the parts and types of cultivating machines and
understend their functions and to 12: adjust and rggdr these
Teacher Prﬂu'stion

Subject Matter Content

Cultivation requires a tool to stir the surface of the soil to
s shallow depth in such a manner as to destroy young weeds and

- promote crop growth. Weed control cultivation may start on the
prepared seedbed prior to planting or after planting, before the
emergence of the plants. Usually cultivation begins soon after
emergence of the young crop seedlings, as weeds generally emerge

about the same time as the crop.

N U T STy
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Cultivating machines are dcaigned to perform the following
functions on the soil'

" 1. Retain moisture by - ' B ' i
a. Killing weeds
b. lLoosening mulch on surface
ce Retaining rainfall
2. Develop plant food .
3. Aerate the soil to allow oxygen to penetrate soil *
4. Promote activity of nicroorganim in the soil |
Several types of cultivators are used by farmers, the type and 3
size depending upon the acreage, kind of crop, soil type and 1
condition, rainfall, type of ferming practiced, and kind ot
" power available.
"+ 1., Mounted

a., Central=forward mounted

b. Centrale-forward and rear-mounted L }
C. Rear=-mounted
2. Trailing

3, Lift up or mounted tiller

" 5. Rigld-frame

{ The dragbar type allows the cultivator teeth to rise over
uneven surfaces; whereas on the rigid-frame type the teeth or

] standards are fastened directly to the frame and are inflex:lble
on uneven surfaces,
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'The "business end" of the cultivator, those parts that engage
and work the soil, are referred to as steels, points, or teeth,
More spocifically, they are referred to in the following manner:

1. Snepp

2. Shovels

3. Spikes

k, Disks

5. Knives and hoes

Within cach type, manufacturars have designed and built items
to perforn specific functions.

Swaeps Use

Blackland sweeps For use on sticky, blackland soil

Mized~-land sweeps For high-speed cultivation on most
other soils

Planter sweeps Have prominent wings for clearing
beds for plenting

Plowing sweeps For use in blank listing, bursting,
and bedding

Duckfoot sweep For use on deep=-rooted weeds,

fallowing, and stubble mulching

j Shovels _

; ‘Spear point For use in working beds and flat
g : land

; Irrigation shovel For cultivating irrigated land

"~ Chisel-tooth shovel Use for close, deep cu].tiufion
and breaking of hard-pan

Turn shovel For farrowing




Knives and hoes Use
Round-turn knife Por cultivcting such crops as
sugar beets
Square-turn knife For flat cultivation on beds on
flat land ;
Crescent hoes For tilling the side of beds of

beats and vegetables

Flat hoes For use when flat work is desirable

-on such crops as cotton and corn

Mulch hoes For cutting through ﬁbrous soil

without choking off

Furrowers l'ordiggigfmovlmdttenches'

The standards on the cultivator connect the points with the
frame of the cultivator. Several types are used on cultivators,
..each of which is builttoperfondiffereuuqmdto eonfom
to the type of farming prevalent in the area. .

1.
2.
3.
b,
S5e

Bt:lff

Spring-trip
Friction-break

Flexing

Regular or high c.‘!.-;ao.rmce

(8ee Machines for Power P » pp. 381-382, for a
discussion of each type. ,-

Like cultivator standards, several types of cultivator frames
- have been built by agricultural uchinery manufacturers, the
main ones of which are

1.
2.
3.
u.

Front-mounied cultivator gangs
Rear-mounted tool bar ' : .
Mounted=-frame cultivator or field tiller

Wheel=-mounted frsme or carrier
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5. Carrier-type field cultivators

. 6. Dragbar
(8ee Machines for Power Farming, pp. 383-385.)

A variety of attachments have been developed for use on
cultivators.

1. BRotary hoes

2. Disk hillers

3. PFertilizer application attachments

i, BSeeders

5. Weeder-mulchers

6. Row=crop thinners
In reént years the rotary hoe has been popular as a cultivating
m l:cme it performs some rather specific functions of soil

1. It breaks up crusted soils to allow the crop seedling
to come through the ground.

2. It ap-roots small weeds and exposes weed seedlings to
the drying effect of the sun.

3. It aerates and mulches the top soil, thus improving
plant growth.

4., If pulled in reverse, it gives a treading action that
smashez and pulverizes clods and trash.

As iz the case of most other machines, rotary hoes are of either
- the mounted or trailing type. The hoes are made up of gangs,
usually two per section, consisting of an axle and digger wheels.

Diggers are of several types, depending on the type of soil on
vhich they are to be used and the degree of soil penetration
desired. They are made of small, angl- irons curved and
sharpened at one end.

O
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Suggested Teaching-Learning Activities

1. Have students disassemble each type of cultivating
machine discussed in the content and learn its
parts and their functions. Point ocut to the students
the materials used in constructing each part and the
function each part plays in the total operation of
the machine.

2. Demonstrate pruper and 1mpropef operation of each
type of cultivating machine under field conditions.

3. Bring to the class cultivating machines that are in %
need of adjustment and repair. Follow the procedure ’
below when making the needed adjustments and repairs.

a. Operate the machine in the field to discover any
malfunctions in operation.

b. Inspect the machine, noting worn and broken parts .
and parts that are out of line or adjustment. ]

c. "ollowing the operator's and service manuals, make ;
the necessary repairs and adjustments. . :

d. Lubricate the machine for field operation. |

e. Test the machine in the field and make any adjust-
ments necessary for proper operation.

Suggested Instructional Materials and References i

Instructional materials

1. Machines for disassembly

b. Machines for use in demonstrating proper and improper
field operation

. References
1. Farm Machinery and Equipment, pp. 209-23k,
3 2. Machines for Power Farming, pp. 373-397.

3. Operator's manuals

Service manuals
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Suggetted Occupational Experience

Have students adjust, repair, and lubricate cultivating machines
at the local agricultural machinery dealership, following the

procedure outlined in the teeching-learning activities.

To (1) identify the parts and types of ting machines
and understand their functions and to !EE gm and ﬁur

these machines :

Teacher Mat:lon

Subject Matter Content

The purpose of the crop planter is to sow seeds in rows or
beds, on flat land and in trench bottoms efficiently and in
correct amounts at the proper depth.
There are two types of crop planting machines.

l. Row=crop .

2. Drill
Row=crop planters are further divided into two large groups.

l. Those that drill seed only

2. Those that drill and plant in check rows
Plsaters, like other machines, are of the mounted or trailing
type. The mounted type may be further divided according to the
means of attachment to the tractor.

1. Front-mounted

2. Rear-mounted

3. Semi-mounted

4, Unit runner
With the exception of the unit runner type, almost ail planters
use a clutch to drive the seed plates, which in turn are driven
by the drill shaft. The clutch action permits intermittent

movement of the drill shaft so that seeds for hills can be
accumulated in the shank valves.
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Row-crop planters are made up of the follbving units.

1. Hopper and aeeding. mechanisms
. 2. Hopper=to-opener assemblies

3.. Drive and checking devices
h; Fertilizer and other attachments

Your basic hoppers are used on row-crop planters.
1. Single seed
2. BReverge=feed cotton
3. Richmond
4k, Duplex

The hopper most commonly used to plant row crops is the Richmond
type. It consists of the following parts:

l. Bottem

2. Filler plate
- 3. False ring

4, Knockout pawl

5. Hopper ring gear

6. Pinion gear

T. Seed plate
- Several terms are used to describe the part that leads from the
hopper to the furrow opeaers. Among these are boat, post,
shank, and flexible ribbon tube. The furrow openers are held
in place by a standard.

Two types of shanks are used on row-crop planters.
l. Those held rigidly in place by the front frame members

2. Those that are free to float with the contour of the
field

T PR T TR T T T T R T P I T T e
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Some are plain, When this type of planter is used, the sesed
is dropped directly from the hopper to the soil., Others are
valved to form a "V" for the seed to fill in and then release
to the so0il. '
The purpose of the furrow opener is to open the soil at a
desired depth for the seed to be sown, Several types of furrow
openers are used on row-crop machines, such as’

l. Variable=depth

2. Constant-depth

3. Curved runner

k. Fully curved runner

5. Studb runner

6. Shovel

7. Single-disk

8. Curved double-disk

9. Coulter double-disk
To be in an atmosphere condusive to good germination, the seed
must be properly covered. The row=-crop planter has a variety
of furrow coverers to provide this enviromment.

1. Open-center press wheel

2. Rubber-tired press wheels

3. Zero=-pressure rubber tires

k. Disk coverers

5. Blade coverers

6. Shovels

7. Knife blade
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rertilize; sowing attachments have bsen developed for use on

row=crop planters. These attachments have two types of feeding
mechanisms.

l. Star or spur vheel type

2. Plow type
(See Machines for Power Parming, pp. 340-34l.)

fhe primary purpose of the grain 4drill is to sow grain in

correct amounts and at proper depths. .It also pulverizes and
firms the soil.

Several types of grain drills have been developed to neet the
varying needs of the fammer. , 3

l. Plain
2, Pertilizer

3. Surface
k., Deep~furrow

The plain drill is used primarily for planting grain crops. It
is. not well adapted to planting grass seed or applying fertilizer.
The fertilizer drill sows 2ll the seed that the plain dfill
Plants and also drills or vroadcasts fertilizers. The other two
types sow the seed at different depths in the soil. The plain

or fertilizer typé drills can be of either the surface or deep-
furrow type.

Several devices are used on grain drills to feed the seed into
the seed tube, These devices are

l. Double~run seed feeding device

2.4 Fluted=roll feeding device
(See Machines for Fower Farming, pp. 350, 352.) )

When the double-run feeding device is used, the rate of flow
can be controlled in the following way.

l. S8Select the size of the feed wheel recommended on the
drill charts for a certain seeding rate.

2. Change the speed of the wheel by changing gears and
sprockets or both.
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3. Change the position of the f’eed gate in the cup. i

4, Use reducers below the feed wheel.

The rate of seed flow on the fluted-roll devices is regulated 1i
by

1. Moving the fluted rolls endways
2. Adjusting the gates or latches to one of three positions
3. Changing the specd oi the feed shaft
Rollingz furrow openers are most commonly 3ed as grain drills.
Essentially they are disks or coulters tLit cut trash and lumps

and open the soil for seed placement. Several varieties of
furrow openers are used on grain dril. -

ik g AL i s T

1. 8Single disk with open-delivery boot

2. Single disk with closed-delivery boot

¥ ot abad axl,

3. Double=disk coulter
k., Double-disk curved-blade

Purrow openers are guided and pulled by dragbars or drawbars.
Their purpose is primarily to

1. Pull and space openers

2. Absorb side thrusts occurring when the openers
strike obstructions )

After the seed has been sown, seed coverers cover it. These
€overers are of several types.

l. Drag chain {

2. Drag weights .
3 3. Weighted steel fingers
k, Press wheel attachments

The coverer is attached immediately behind the furrow opener.
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A variety of alitachments have been developed for use on the
grain drill., 7These are identified and discussed in the
operator's manuals for the specific machines. Two of the
most important attachments, however, the fertilizer and grass
seeding attachments, are discussed in Machines for Power
Parming, pp. 363-366.

Sowing seed in proper amounts is a primary function of both

the row-crop and drill-type planters. These machines should
be checked and calibrated if they are sowing seed improperly.
The following techniques should be used when calibrating
planting mechines:

Row=crop planter

The calibration procedures below use corn as the example crop.
The operator's manual gives the specifications to be used when
calibrating for other crops.

Step 1: Check planter parts.

Carefully check the power train from the ground drive wheels to
the seed plate. loose or worn sprockets, gears, and chains can
affect metering accuracy, particularly on the seed-plate drive
and the power train from the drill shaft to the hopper. Replace
worn’cut-off pawls, knockout pawis, and hopper bottom rings.
When replacing worn pewls, check for weeak springs.

Step 2: Select proper population for fertility level.

For any field with the proper fertility level, there is a
population of stalks at harvest that give the maximum yield
of corn. The following table shows the number of kernels to
plant for the desired number of stalks per acre at harvest.

Expected yeild ‘Kernels planted Stalks at harvest
_per _acre _per ac.e per acre
75 bushels 13,300 kernels 12,000 stalks
100 bushels 16,500 kernels 14,000 stalks
125 bushels 20,000 kernels 17,000 stalks

150 bushels 25,000 kernels 20,000 stalks
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Step 3: Read the owner's manual carefully.

Tue owner's manual tells how to adjust the corn planter to
obtain the correct population. It 1is ¢lso an excellent guide
for detemmining tle specl of tre plont:r for a given planting
rate,

I> not exceed the meximum pianting speed recommended in the
ranial. When this speed is exceeded, the seed plate turns
too fest for accurete pianting and uniform kernel spacing.

By 18ing seed plrtes with mere cells than the standard 16-
cell rlate, a faster speed can be used and obtain the same
plaating rate. The manual will indicate whether plates with
more then 15 cells can be obtained for the planter.

Step 4: Match seed to seed plste.

1t is desirable to have an average of 100-percent or slightly
Ligner ~ell fill. A 10C-percert cell fill means that, on the
uverage, one karne. is dropoed from each cell, If, for example,
16 kern:ls are dropped in one turn of a l6-cell seed plate, the

" ecell fill is 100 percent. If 12 kernels are dropped, the cell

£ill is 75 percent. If 20 xernels are dropped, the cell fill is
125 percent. For best results and to avoid damage to the seed

es it passes through the hepper mechanism, the cell fil11 should
be 100 percent or slightly higher, up to a maximum of 105 percent.

To be certain that the cell fill is accurate, seed plates should
be matched to the seed. These can be matched either on a seed- :
corn test stand or by a calibration run on the open ground in a :
lane or barnlot where all the kernels can be counted. Whichever ‘
method is used, check the rate at field speed and desired
planting rate.

in selecting the correct seed plate, begin with the seed plate
recommended on the bag of sesed corn. Small variations between _
ceed plates of the same size and seed corn of the same grade can i
result in serious planting errors. Remove any rust, seed 1
treatment, or rst prevantative from cells before making the
test. 9
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Step 5: Adjust planter for desired planting rate.

Using the owner's manual and thr table below, set the planter
to plaant the number of kernels desired.

Spacing of

Kernels for Row Spacing

Planting 36 38 L) L2

Xates of inches inches inches inches

12,000 ' 14,5 13.7 13.1 - 12,4
per Acre

14,000 12,k 11.8 11.2 11.7
per Acre

16,000 10.9 10.3 9.8 9.3
per Acre

18,000 9.7 9.2 - - B.7 8.3 .
per Acre .

20,000 - 8.7 8.2 7.8 7.5
per Acre ‘ ‘ i

2L ,000 7.3 6.9 6.5 6.2
per Acre o '

28,000 6.2 5.9 5.6 5.3
per Acre )

Step 6: Calibrate in a barnlot or roadway before planting.

Planting speed can cause a wide variation in planting rates.

For this reason, final calibration must be made at planting
speed on a roadway or barnlot where all of the kernels can be
counted over a short distance. Leave the planter in a raised
position and use a wire or string to engage the seedplate drive.
The following table shows how far to drive for various row
spacings. Each row is 1/200 of an acre. To obtain the planting
rate per acre, count the kernels from each row and multiply by
200, :

ol B i
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i 36 38 T3 12

Rov spacing inches inches inches inches
72 69 66 63

Distance to Drive feet feet feet feet

Kernels to count for
planting rates of

‘ 12,000 per Acre 69 6ui 60 €0
i 1,000 per Acre 70 (o 70 7"
16,000 per Acre 80 o) - &)

f 18,000 per Acre 90 92 o 90
E 20,000 per Acre 100 120 1m | 1N
% 22,00C per Acre 110 110 -1 11~

— ™ —

plpeyeee———"

Determing the planting rate for each of the planter rows and
list these rates separately, in order to deterrine vhether one
of the hoppers is giving a poor drop of the seed. If all of the
planter parts seem to be functioning properly and the seeding
rate is higher than the rate for which the planter is adjusted,
then a smaller see¢ plate should be used. If the planting rate
is not high enough to match the adjusted ratec on the vlanter, a
larger seed plate should be used.

To get an accurate measure of the planting rate, make all of the
| calibration runs at plenting speed. The planting rate in these
’ calibration runs will probably be slightly hignoer than the field
: rate, even when the sced is perfectly matched to the seed pla*e.
This is due primarily to the reduced slippage of the drive
wheels on the smooth svrface.

In making the calibration run, allow a few hundred extra kernels
to compensate for the difference between the calibration rate

and field rate. Suppose that it is desirablc to calibrate a
planter at 5 miles per hour to drop 18,000 kernels, and it was
found that after meking a few calibration runs the planter was
dropping 18,500 kernels. In the field, this planting rate will
be reduced to 18,00 or slightly less, and should be satisfactory.

Iy PERTPRR O oo " RN L) Ll g By LS
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Step 7: Make a field check.

When the planter has been calibrated to plant a given number of
kernels per acre on a roadway or barnlot, the serviceman can be
fairly confident that the planter will give approximately the
desired planting rate. As a final check, however, dig out several
kernels along the row and make an estimate of the average kernel
spacing. By checking this spacing with the desired rate, he can
determine the accuracy of calibration and make whatever adjust-
ments are necessary on the planter.

How to determine field speed

In planting corn, you must know how fast the planter is moving,
especially if granular or liquid chemicals are being applied at
the same time. Field speed can be determined in' the following way:

1. Carefnlly mark off a distance of 176 feet in the field.
2. Check tne number of seconds required to drive between the

markers with a stop watch o1 watch with a sweep second
hand.

3. Divide the time in seconds int> 120 for speed in miles
per hour.

The chart below lists the time in seconds for speeds up to
7 niles per hour.

Time to Drive
176 Feet _Speed
120 seconds 1 mile per hour
60 seconds _ 2 miles per hour
40 seconds 3 miles per hour
30 seconds Ik miles per hour
2k seconds 5 miles per hour
20 secords 6 miles per hour .
17 seconds 7 miles per’hour

Source of the above listed steps is University of Iilinois,
College of Agriculture, Circular 840.




Grein drill

1. Adjust the rate of seeding control for the desired
amount of seed per acre.

2. Place canvas under furrow openers after the drill is
in gcar.

3. Jack up the wheels and lower the furrow openers after
placing the drill in gear.

4. Place 2 sufficient quantity or seed in the driii to
plant desired acreage (1/10 to 1/l acre recommended).

5. Compute the number of times the wheels must be turned
to plant 1/h acre.

Example:

a. L3560 sq. ft. per acre Equals feet traveled per
Width of drill acre

b. Feet traveled per acre Equals revolution of wheel
Circumference of wheel for one acre

¢c. Revolutions traveled Equals revolution of wheel

_per _acre for 1/ acre
L
6. Turn drill wheel desired number of times tc plant 1/4 acre.

7. Weigh seed deposited and multiply by 4 to convert to
one acre hasis. If une required amount of seed was not
deposited, adjust according to the type of drill.

In adjuscing the fluted type grain driil, first set the feed
shatt and gates according to the size of seed being sown. Rate
of seeding is set by adjusting the feed shaft shifter, of which
there are two in drills having more than § disks--one for each
half of the drill. Both must be kept in the same position on
the feed index plate, which is provided with a row of notches.

The internal double run type feed consists mainly of a feed
vheel and a feed gate. The wheel is smaller on one side for
planting oats, barley, treated wheat, and other graians. Thae
adjustable gates regulate the size of feed openings. In either
situation, adjust to make up the difference in the previocus
setting and the calibrated amount. Then start the procedure from
the beginning.
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Suggested Teaching-Learning Activities

1.

2.

ho

‘Hive students disassemble each type of crop planting

machine discussed in the coatent and learn its parts
and functions. Point out to the students the materials
used in ~onstructing each part and the function each
part plays in the to.al operatior of the machine.

Demonstrate proper and improper operation of each type
of crop planting machine under ficld conditions.

Bring a row crop plate hopper before the class and
demonstrate what happens when the wrong plates are used
to plant a certain crop.

~ Bring to the class crop planting machines that are in

need of adjustment and repair. Follow the procedure
below when making the needed adjustments and repairs.

- a. Operate the machine in the field to discover any

malfunctions in operation.

b. Inspect the machine, noling worn parts and parts
that are out of line or adjustment.

c. Following the operator's and service manuals, make
the necessary repairs and adjustments.

d. Lubricate the machine for field operation.

e. Test the machine in the field and make any adjust~
mernts necessary for prcper opyeration.

Have students calibrate both a row crop planter -ad a
grain drill.

Suggested Instructional Materials and References

Inst ‘uctional materials

1. Row crop planters and grain drills for disassembly

2. Machines for use in demonsirating proper and
improper field operation

3. Machines needing calibration
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References

1. Farm Machinery and Equipment, pp. 167-208.

2. Machines for Powver Farming, pp. 323-369.

3. Operator's manuals
k, Service manuals

Suggested Occupational Eiperience

-

Following the procedures outlined in the teaching=learning
activities, have students adjust, repair, and lubricate crop
planting machines at the local agricultural -~:hinery dealership.

To (1) identify the parvs and types of sprayers and understand
how they function and to (2) adjust end repair these machines

Teacher Ezszaration

ngggct Matter Content

In order to understand spraying machines and their adjustments,
the serviceman must understand the reasons for using sprays, the
purposes for their use, and the type and compositions of spraye.

Most pests that menace farmers and ranchers can be grouped intq
four major areas.

1, Weeds
2. Insects and insect-like creatures
3. Diseases

a. Bacteris

b. Viruses

c. Fungi

4, Nematodes
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One must know something of the characteristics of these pests
to control them-effectively with chemicals.

The basic characteristics of weeds important to chemical
eradication programs are

l. Life span of the plants

2. Method of reproduction

3. Type of leaf structure

Weeds are generally classified by life span. |

1. Annuals o |
a. Complete life cycle in one’yeor . ]
b. Reproduce only by seed |
cl Broad-leaved plants \

2. Biennials

a. Complete life.cyole in fuo yeors.
b. Reproduce only by seed
c. ‘Broaﬁ-leoved plants -
3. PErennials
ﬂ_d"‘-'a.~ lee three or more years
. b. Reproduce by seed or vegatatively
c. Blade or broad-leaved plants

Annuals and blennials can be controlled by elimlnating seed
production; but since perennials ca': reproduce Ly seeds, roots,
rhizomes and/or stolens, they creste more difflcult control
problems.

Insects that are troublesome to plants can best be catalogued
as follows for chemical control. Certain pests that are not
I Ttrue insectsy, such as lice, mites, spiders,-and ants, are included
here because the damage they inflict and their control are
similer %to characteristics of insects.
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1. Chewing insects, surface, or boring
a. Root-
b. Foliege

c. Flower

d. Seed or fruit
2. Sucking insects
a. Foliage j
b. Flower
¢. B8eed or fruit
Seed insects may be insects that attack the seed
1. In the soil at plqntiné
2. On the maturing plant

3. In storage

Plant diseases can be classified as bacteria, viruses, and
fungi. All of these are serious pests to modern agricuiture.

Bacterial diseases of rlants attack most types of field and
horticultural plants. These are one-celled microscopic orga-
nisms of a low form of plant life. They gain entrance to
plants through wounds and natural openings and attack all
parts of a plant. The types of damege can be classified as
follows:

1. Galls abnormal growtus on a plant part

2. Wilts normeally congest the vascular system anl qtfect
the entire plant

3. Cankers tissue destruction, causing leaf or tissue
lesions

k. Rots  fleshy part of plants, (stems, fruit and others)
become soft and slimy
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5. Abnormal growth
| .1a. ‘Dwarfing -
"b. -Deformed parts
c;'héolor cﬁanges

Virus diseases are alsc common to plants. They are'frequently

“transmitted by insects and can attack nearly all plant parts.

In plants, "yellows" and wilts are common problems. Little is

-s8id about this group of diseases since chemicals available to

control or treat them are limited. Chemicals can be used to
control the insects that cause and spread the disease.

Many plant diseases are caused by fungi, a low form of plant

life. Most fungi- develop threadlike structures inside and/or

on the surface of the plant that interfere wit.: proper plant
growth and development. The wvarious fungi may attack several
crops or only specific plants; they may attack specific plant
tissue or various plant parts. Fungi can be classified as
follows:

'l. Scabs - -

2. Rots
3. Rusts -
k., Smuts

5.l ﬁblds
6. Powder mildews -
T. Blights

8. Leaf spots

An increasingly serious pcst in crop production -in many areas
of the United States is the nematode. It is a small roundworm

that lives in the soil and frequently enters the plants through

the roots. It lives on the plant juices and creates the
following types of problems:

l:ﬁ Gélls or knots on foots
'2. Stunts or deforms plant growth

3. Causes injury which permits disease to attack plants

E
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Nematodes are not insects, even though they do cause insect-like
damage, and are not controlled effectively by insecticides.

The pests discussed on the preceding page are considered undes-
irable for one or more of the following reasons:

1. They reduce ylelds of crops or livestock.
2. They compete for food, water, space, and esunlight,

3