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L UNIT H: AGRICULTURAL MECHANICS
' PROBLEM AREA: CONSTRUCTING AND MAINTAINING BUILDINGS

SUGGESTIONS TO THE TEACHER:

This problem area is designed for use with eleventh grade or advanced
students in vocational agriculture programs. The recommended time for teach-
ing this problem area is during the winter months when the laboratory would
be available for demonstrations and projects.

The estimated instructional time for this problem area is 1 tc 6 weeks
depending on how far the teacher wishes to go in developing knowledge and
skills in constructing buildings and structures. if the student are to be
involved in other activity exercises, the instructional time will need to be
increased.

The instructor is encouraged to conduct a local search to locate other
supplementary materials for use with this problem area. The items in this
problem area aie for reference or modification as instructors adapt these
materials to their local situation.

CREDIT SOURCES:

These materials were developed through a funding agreement, R-33-13-
D-0362~466, with the Illinois State Board of Education, Department of Aduit,
Vocational and Technical Education, Research and Development Section, 100
North First Street, Springfield, Illinois 62777. Opinions expressed in these
materials do not reflect, nor should they be construed as pclicy or opinion of
the State Board of Education or its staff.

The teacher's guide, student worksheets, and project plans were devel-
oped by Jerry Pcpple, Department of Vocational and Technical Education,
University of lllinois, and Carl Burkybile, Vocational Agriculture Instructor,

Rantoul High School, Rantoul, lllincis. The plans for the utility shed were
adapted from materials provided by Dan Brewer, Building Trades Instructor,
Findlay, Illinois. Transparency masters and the transparency discussion

guide were prepared by the Vocational Agriculture Service, University of
lllinois. Suggestions and guidarce in the development of these materials were
provided by the Rural Core Curriculum Field Test Teachers. This problem
area was reviewed by the following vocational agriculture teachers:

Carl Burkybile - Rantoul High School

Phil Brown . Harvard High School

Richard Dunn - Seneca High School

Donald Miller - New Holland-Middietown High School

3 1-H-1-1



TEACHER'S GUIDE
l. Unit: Agricultural mechanics
1. Problem area: Constructing and maintaining buildings

IIl.  Objectives: At the close of this problem area students will be able

to: A
1. Understand how lumber is graded for quality.
2. Recommend the most economical lumber for agricultural

structures when considering the purpose of the job and
quality grade requirements.

3. Explain advantages of plywood in agricultural construc-
tion.

4. Read and interpret a plywood grade-trademark.

,b 5. Properly use the carpenter's square in agricuitural con-.

struction. ’

6. ldentify advantages of metal roofing and siding for agri-
cultural structures.

7. Identify advantages of asphalt roofing for agricultural
structures.

8. ' Read and follow project plans and blueprints.

I V. Suggested interest approaches:

1. Display an assortment of milled lumber and plywood pieces
and have students identify the kinds, grades, and uses
of each example. .

Prepare a bulletin board display ihdicating timely infor-

2.
mation about the use of lumber and/or careers in the
industry. .

3. Discuss the issues invec!ved in selecting lumber for a
specific job.

4. Identify and show a film pertaining to uses of lumber in
construction. ’

5...- Obtain samples of roofing materials and discuss where and
_when each could be used.

6. Show transparency on types of rafters and ask students

if they can identify each part and the types of lumber
used. v

H1-H-1,3
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Display a cross section of a tree trunk and have students
label the wvarious parts. ‘

Ask students to identify the different types of squares
found in the agriculture shop and when. they have used
each. : '

Ask students to relate experiences they have had in
building or repairing agricultural structures.

Discuss importance of carpentry skills in popular employ-
ment areas of agriculture.

Anticipated problems and concerns:

1.
2.

o N o w»n

10.
11.

12.

13.

14.

15.
16.

What is wood and how does it develop?

How is lumber milled and seasoned?

What arz2 some uses of wood in agriculture?

How is lumber graded?

Who grades lumber and why?

How can | select the best type of lumber for a job?
How is lumber sized and sold?

What care should be given to lumber to maintain its
quality and usefulness?

What are some advantages of using plywood in agricultural
construction? -

What kinds of ply‘wood are available?
When can plywood be used in agricultural construction?

What are some approved practices to observe when using.
plywood? :

How do 1| use the carpenter's square when building a
project?

What factors should | consider when selecting roofing and
siding matetials?

How do | apply roofing and siding materials to bui.ldings?

How do | repair and paint metal roofing and siding mate-
rials?



VI.

A'S‘ugges‘ted learning activities and epreriences:

1.

~IJ

10.

11.

12.

»

Review the Rural Core | problem areas, "Developing Safe
Work Habits in Agricultural Mechanics" and "Developing
Basic Carpentry Skills" with the students. Discuss and
have students demonstrate the basic skills covered in
these problem areas. Review important approved prac-
tices in laboratory safety.

Select and conduct an interest approach on agriculturay
carpentry. ‘ )

Develop class goals and onbjectives for constructing and
maintaining agricultural structures and buiidings.

Have class identify problems and concerns which they
need to solve to accomplish their goals and objectives.

Select problems and concerns relating to lumber and its
use. Use VAS 'Unit 3055 and the worksheet, "Using
Lumber in Construction" to help identify and solve.se-
lected problems and concerns. :

Have class ilentify native trees which are used for Jum-
ber and have class calculate cost of various species (i.e.,
pine, walnut, oak, etc.) per board feet.

Ask class to identify where the various types of lumber
are used in home construction or in barns and sheds.

Develop a list of problems and concerns relating to ply-
wood. Use VAS Unit 3042 and selected transparencies an
Plywood Construction as reference. Use worksheet on
"Using Plywood in Construction" as supplement to identify
other questions relating to the use of plywood.

Review the use of the carpenter's square by using work-
sheets, "Proper Use of Carpenter's Square," and VAS
Unit 30093 as a reference. X

[ g
Select one or more projects relating to this problem area
and have students construct the project for assignment.

Use selected transparencies and worksheet "Parts of a
Building" as a means of helping students identify the
parts of a building and how to apply roofing and siding
materials. ‘ S .

Plari and conduct a class field trip .to a building under
construction and have students identify various parts.
Use carpenter or contractor as resource person to explain
basic construction techniques and practices. )

6 : l11-H-1-5



VI,

I X.

S

MI-H-1-6

13.

15.

16.

‘Select a large class project, such as a storage shed and

have ciass build the project.

During the planning and construction phase, evaluate the
class progress and quality of work done.

After project is completed, have the class evaluate the
project in terms of the criteria Jisted in VAS Unit 3051.
N

Distribute the Competency Sheet included in this problem
area and let students evaluate their level of skill develop-
ment. Have them identify possible ways they can improve
their weaker skills.

Application procedures:

1.

Encourage studerits to construct or repair buildings or
structures around their home as part of their S.O.E.P.

This problem area should increase student awareness of
the importance of proper planning and construction proce-
dures when working at home or on-the-job.

’ “

Evaluation:

1.

N

Prepare and administer a pencil and paper test covering
the following: selecting, buying, and using I[umber;
selecting and using siding and roofing materials; use of
the carpenter's square.

Evaluate worksheet assignments.
Prepare and administer laboratory practical exam on
proper use of basic carpenter's tools and on identification

of parts of a building.

Assign students a carpentry remodeling or building proj-
ect and evaluate their work habits and skill development.

References and aids-

Vocational Agrlculture Service, College of Agriculture, Univer-
sity of Illinois, 1401 South Maryland Drive, Urbana, lilinois 61801

1.

VAS Unit 3055, "Lumber: Grading, Selecting, Buying,
Using, and Storing."

VAS Umt 3041, "“Plywood Applications in Farm Construc-
tion.

VAS Unlt 3045, "Metal Roofing and Siding for Farm Struc-
tures. :

=}



4.. VAS Unit 3035, "Applying Asphalt Roofing and Siding
Products.” o

5. . VAS Unit 3009a, "Using-the Carpenter's Square."

. VAS Transparericies, "Plywood Construction."

7. VAS Transparencies, "Rafter Marking."

- [

8. VAS Transparencies, "Asphalt Roofing."

-~

";\
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COMPETENCY INVENTORY

. CONSTRUCTING AND MAINTAINING BUILDINGS

Student dhas

\JCDU‘I.I)UJI\)'-—‘ “»

no knowledge of competicncy .

Student has read about competency.

Student has seen competen®y performed.

Student has performed competency. )

Student has performed competency without supervision.’

Student does possess skill. - )

Student does not possess skill.
Competency Circle One

Repair and maintain buildings 1 2 3 4 5
2. Lay out and construct small buildings 1 2 3 4 5
3. Follow drawing or blueprints in : )

© constructing buildings 1 2 -3 4 5

4.  Apply dimensions to drawings 1 2 3 4 5
5. ' Figure bill of materials 1~ 2 3 4 5
6. Drive and remove nails 1 2 3 4 5 .
7. Operate shop hand and power tools 1 2 3 4 5
8. Select appropriate fasteners 1 z 3 4 5
9. Select kinds and grades of lumber .

for a selected job ‘ : 1 2 3 4 5
10. Prepare and paint wood surfaces -

using brush, roller, or spray gun 1 2 3 4 5
11. ) 1 2 3 4 5
12. 1 2 3 4 5

13.  Evaluate.existing buildings for repairs
" or remodéling

14. Estimate cost of building construction

These competencies were outlined in the Nation

Study, 1978, for entry level positions in agriculture.

Name

Date

al Ag Occupations Competency

11-H-1-9



J, 'INFORMATION SHEET
' INSULATION AND VAPOR BARKIERS*
/, . B " = .
INSULATING MATERIALS

The/effectiveness_. of a material in resisting heat flow is measured by
its Resis}ance, R.. A good insulating material has a high R value.

Cofnm,ercial insulation ' is manuyfactured in a _variety of forms and
types,/each with advantages ‘for specific uses. Materials commonl!y. used
for insulation may be grouped in the following general classes: (1)
riexjble insulation (blanket and- batt); (2) loose-fill insulation; (3)
refléctive insulation; (4) _rigid insulation (structural and nonstructural);
an/d (5) miscellaneous types. ’ :

. S
FLEXIBLE INSULATION

Flexible ‘insulation is manufactured in two types, blanket and batt.
Blanket insulation is furnished in rolis or. packages in widths suited to
16~ and 24-inch: stud and joist spacing. Usual- thicknesses 'are 1%, 2;
and 3 inches. Most bianket insulation -is “covered with paper or other.
sheet material with tabs on the sides for fastening to studs or joists.

{

\l'\ - , . )
2.t insulation is alsd made of fibrous material preformed to-thick-
nesses of 4 and 6 inches for 16~ and 24-inch _joist spacing. It is sup-
plied with or, without a vapor barrier. ) .

LOOSE FILL INSULATION

Loose fill insulation is .usually composed of materials used in bulk
form, supplied in bags or bales, and: placed by pouring, blowing, or
packing by hand. This includes . rock cr glass wool, wood fibers,
shredded redwood bark, cork, wood pulp products, vermiculite, saw-
dust, and shavings. : L

-

REFLECTIVE INSULATION

. . 3

Most materials reflect some radiant hea‘t\, and” some materials have
this property to a very high degree. Materials” high in reflective prop-
erties include aluminum foil, sheet metal with tin coating, and paper-
products coated with a reflective oxide composition. Such’materials can
be used in enclosed stud spaces, in attics, and in similar locations to
retard heat transfer by radiation. These reflective insulations are
effective only when used where the reflective surface faces an air space
at least 3/4 inch or more deep. Where a reflective surface contacts
another material, the reflective properties are lost and the material has .
little or no insulating value.

.+ Reflective insulations are equally effective regardiess of whether the
reflective surface faces the warm or cold side. However, there is a
decided difference in the equivalent conductance and the resistance to

- ' : L 1-H-1-11
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“ . v 5, . b .
heat flow. The difference depends on (a) the orientatiom of the reflect-
ing material and the dead air space, (b) the direction of heat Tlow
A horizontal, up, or down), "and (c) the mean summer or winter tempera-

tures. Each possibility requires separate consideration. ‘ /
- AN “ . r] N

¢

RIGID INSULATION , R | o
. ’ ’ E]

_ Rigid insulation is usually -a fiberboard material manufacture{ in
sheet and other forms. :

Structural insulating boards, in densities ranging from 15 to 31
pounds per cubic foot, are fabricated in such forms as building boards,
roof decking, sheathing, and waliboard. While they have moderately
good insulating properties, their primary purpose s structural.

: Sheets are made in 2- by 8-foot size for horizontal application ‘and ;.
4- by 8-feet or. longer for vertical "application. )
e “ o ,,"' : .

MISCELLANEOUS TNSULATION

Some insulations do not fit in the classifications previouély de-
scribed, ‘such as insulation blanksts made up of multiple layers of cor-
rugated papér. Other types,, such as lightwejght vermicutite and perlite
aggregates, are 3Sometimes yus'éd" in. plaster as a means of reducing heat
transmission.. AR .

INSULATION VALUE FACTORS ~
The insulating value of various building materials is available to
help builders determine the type and quantity of insulation to use.

° These values are expressed as "k" values or heat conductivity and
are defined as ‘the amount of heat, in British thermal units, that will
pass in 1 hour through 1 square foot of material 1 inch thick per 1° F.
temperature difference between faces of the material. Simpiy expressed,
"k represents heat loss; thelower this numerical value, the beiter the
insulating qualities. -+ . -

. Insulation is also rated on its resistance or "R" vaiue, which ‘s
merely another expression of its insulating value. ‘The "R" value is
usually exprissed ‘as the total resistance of the wall or of a thick in*-
sulating blanket or batt, whereas "k" is the rating per inch of thick-

ness. Far example, a "k" value of 1 inch of.insulation is 0.25. Then
the - ‘ . ' '
resistance, "R" is 0.25 or 4.0. If there is three inches of this insula-

‘tion, the total "R" is thr_e_e times 4.0, or‘12.0

VAPOR BARRIERS

Most building materiais are permeable to water vapor. In cold
climates during cold weather, this vapor may pass through wall and
ceiling materials and condense in the wall or. attic space; subseguently,
in severe cases, it may damage the exterior paint and interior finish, or
even result in decay in structural members. For protection, a.material

ti-H-1-12 11
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highly resistive to vapor transmission, called a vapor barrier, shouid be
used on the warm side of a wall or below’the insulation in an attic

space.

Among the effective vapor-barrier materials are 'asphal't laminated -

papers, aluminum fojl, and plastic films. Most b!anket and batt insula-
tions are provided with a vapor harrier on one side, come of them with
paper-backed aluminum foi!. Foil-backed gypsum lath or gypsum boards
are also available and serve as excellent vapor barriers.

The\ perm -values of vapor barriers vary, but ordinarily itdis good
practice to use those which hHave values less than % (0.25) perm. Al-
though a wvalue of % perm is considered adequate, aging raduces the
effectiveness of.some materials.

*Source: U.S. Department .of Agriculture, Forest Service, Agriculture Hand-

bock Number 73.

12 ‘f’ul-_H-1-13
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STUDENT WORKSHEET 1

USING LUMBER iN CONSTRUCTION

(Reference VAS Unit 3055)

1. ldentify the following parts of the cross section or a tree trunk.

13 t-H-1-15




What are the acvantages of each method?

=
o

3. Wood is classified according to the type of tree from which it is cut.
Coniferous (cone-bearing) trees produce lumber and decidu-
ous (broad-leaved) trees produce fumber.

4. Generally, carpenters use hardwocd:lumber for
; and use softwood lumber for

5. ldentify the following common defects or irregularifies found in lumber.

111-H-1-16 : .\ 14




6. Define the term "board foot" and give the formula to determine board
feet.

)

7. Using the Board Foot Table, determine the board feet in the following:

Sizes Board Feet
a. 24%10"x14' =

b.  4'x4"x1g' =

C. S poards 1"x10"x12' =

d. 25 boards 2"x6"x8' =

8. How can lumber be kept in top quality before it is used?

9. Identify the common trees growing in your county.
Softwooud Hardwood

10. How can you determine the approximate age of trees?

11.  What would happen to a tree if all the bark is cut from the trunk of a
tree.

Hi-H-1-17




12. What type of lumber is sold by:

a. board foot:
b. square foot
or sheet:
C. linear foot: .

13. identify some wood working projects which could be done for your home

or schoo!l.

111-H-1-18




STUDENT WORKSHEET 2
) USING PLYWOOD IN CONSTRUCTION
(keference VAS Unit 3042 and iransnarencies on Plywocd Construction)

1. What are soiie of the major advantages of using plywood in agricultural
construction?

2. What determines the “type of plywood"?

3. What does the foliowing Identification Index Number- tell abcut the en-
gineered grade of plywood. '

Identification index 32 / 16

EXTERIOR
PS -4 009

4. What should be the minimum plywood thickness for single wall construc-

tion of a utility building with a 24 inch stud spacing and the panels will
be placed horizontally for exterior use? {(refer to Table 7)

Ii1-H-1-19




STUDENT WORKSHEET 3
PROPER USE OF CARPENTER'S SQUARE -
(Refer to VAS Unit 3009a and iransparencies on Rafter Marking)

1. If a brace is to fit between two fixed points, whai three things must you
determine before your cut the brace?

2. Name the purposes of the following table found on the carpenter's
square. o

a. Essex Table-

b. Brace Table -
c. Octagon Scale-

d. ~aiter Table -

3. Name some of the more common types of roofs used on buildings in your
local community. Identify the type of roof and the structure on which it

-was used.

18
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4. Define pitch.

5. Define run.

6. What are the common roof slopes (pitches) used on agricultural buildings
in your community?

7. What type of lumber is commonly used for rafters?

8. What is the plate ‘and what does it do?

9. What is the purpose of the overhang?

15 11-H-1-21




 STUDENT WCRKSHEET 4
PARTS OF A BUILDING

ldentify all the parts of the building which you can name. Then locate
references or- use local carpenters to help you identify the remaining parts.

Building A:

]
14 7 g _/
‘ ‘ Z , TT v;

1|

4.—711
E =l
2 —1
‘ Y [ d 3/
NI
' Ny Yoty
EL?}'L ‘ !\ 5
6
9 7
8

20
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Building B:

gﬁ"ﬂo .'ﬁou

'_. ;:-' i ) -
\ - (111 23
S "l' 22 F_
20 " 1

-—h
(o]
~

—
\‘
TNATA

)
|
40‘.
5
2

| | 12

SR V)
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PROJECT PLAN
CONSTRUCTING A SAWHORSE

OBJECTIVES:

7. To be able to measure and mark lumber to proper dimensions.

2. To be able to use a carpenter's square when determining
angles and dimensions.

3. To deveiop safe work habits in the agriculture laboratory.
MATERIALS:
pieces dimensions
1 2"x6"x4! ,
1 2"x4"x 10" P
1 T"x6"x4'
12 #14x 2%\ ftathead wood screws
carpenter's square
T-~bevel
hand saw

wood chisel
PROCEDURE:

1. Mark and cut the 2x4 into four pieces 30" long.

. Markirg lower end of sawhorse legs

I11-H-1-25




2. Using 4" and 22" on the carpenter's square, mark the side of
the 2"x4". Then use 5" and 22" on the carpenter's square,
mark the edge of the 2'"x4".

NMiarking cutting iine

A

:

i
N
ko |

|
22-5| [B ,

L= ~-02-4

3. Use a penci! and straight edge and mark lines AB, BC, CD,
and AD around the lower end of the 2'"x4" for the leg.

4. WMark the other three 2"x4" pieces for the lower end of the
legs.

Measuring and marking upper end of sawhorse legs

Mark

2 81-

5. Measure 28" for the length of the legs. Use the uppermost
corner of the lower leg for this measure.

6 Mark the upper end of the 4 legs using 4" and 22" on the
sides and 5" and 22" on the edges.

2R3

[11-H-1-26




7. Cut on the waste side of the lines marked on the upper and ,
lower ends of the 2"x4" legs. :

Measuring and marking sawhorse legs for back piece

N\

8. Mark the upper end of the legs so the back of the saw horse
rests on a %" ledge. Be sure to note that there are two oppo-
site pairs of legs. Avoid making all four aiike.

9. Draw lines E'F' and F'G' parallel to the top edge of the leg
and a perpendicular distance (1 5/8") from the end.

10. Locate a point on line F'G' %" in from the edge and draw a
perpendicular line through this point using 4" and 22" on the
carpenter's square. Continue this 1ine across the top and
down the other side to line E'G'.

11. Mark the notches for all four legs. Position them to check for
proper angles on all four legs. GSaw out the notches and the

legs are complete.

12.  Mark the 2"x6" board 42" long so the ends are square and
cut. i

13. Mark the notches in the top so the legs will be 4" from the
end.

Cutting notches in sawhorse legs and marking back piece

1-H-1-27




13.

15.
16.
17.
18.
‘19.‘

20,

21.

22.

lil-H-1-28
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Lay out’ the notch in the back so that line AB is 4" from the
end and aqua! in length to AB on the leg. Line BC is parallel
to line AD.

Lines AE and DF are marked using numbers 4" and 22" on the
square. '

Mark the lines on the underside of the 2"x6" using the same
procedure as used on the top side.

Lay out the other three notches in the back and check for
proper angles.

Remove the wood between the lines using a saw and wood
chisel. Finish truing thaz notch with a rasp.

Assemble the sawhorse by using three No. 14x2%" flat head
wood screws in each leg. :

Use a countersink and pilot holes to set the screws flush with

-the surface.

Marking leg braces

[\

J

T

[
/ \&

Mark end- braces so line AC is equal to the distance between
th2 legs just below the back.

Mark lines AB and CD using 22" and 5" on the carpenter's
square.

25 _, .
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23. Cut out the end braces and fasten to the legs using nails or
wood screws. .

Qg_ip_pleted sawhorse

e

24. The sawhorse is complete.  Finish’ with two coats of paint.

QUESTIONS: o ] ~ )
1. 22 What kind of lumber did you use for the sawhorse?

f \ "

2. How many board feet of fumber did you have to purchase?

<

3. © What would happen if the wood screws were set too close to
the edge of the boards?

o What dlstance c:;d you set ’yours from the edge?

e '
S

CONCLUSIONS: How ‘can the skills learned -in this exercise benefit your
- S.Q.E.P. or homestead? -

1 [11-H-1-29
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PROJECT PLAN

CONSTRUCTING BARN-TYPE STORAGE SHED

USE

Skids under the
floor

N

Floor - joists and
end walls

Truss members,
studs, and top
and bottom plates
Flooring

Roof sheathing

Overhang

Sheathing for

- exterior walls

Trim, facia

Exterior
siding

F'Iooring and
studing nails

Siding nails ’

Roofing nails Vs

_OBJECTIVES®
.,1. To develop the ability to calculate the material needed to
rcon,struct_or' repair a tuilding.. :
2. To d(éevelop the ability to estimate the cost of constructing or
repairing buiidings and structures. ' )
3. To deveiop'the ability to select the proper grades of building
materials for various parts of buildings arnd structures.
4. To develop the ability to understand “and interpret building
plans. '
MATERIALS: v .
QUANTITY DESCRIPTION
3 4"x4"x12"' peﬁta
redwood, or cresol runners
11 2"x4"x92 5/8" pre-cut
studs ~, .
- . 3z -
16 _ 2ix41%12"
. W\
& ‘-\ -
3 5/8"x4'x8' CDX plywood
6 1/2"x4'x8' CDX plywood
1 3/8"x4'x8' CDX plywond
8 1/2"x4'x8' insulating
. sheathing panels
13 1"x3"x12"
-6 3/8"x4'x8' waferboard 90°
V-groove siding
5 Ib. 16d coated
5 1b. .7d galvanized
5 15, 3/4" galvarized
111-H-1-30 2%



QUANTITY DESCRIPTION  USE

5 10' Meta! roof edging Drip edge -
1 ' 15 Ib. roll Saturaged felt
underlayment
2 Sq. 235 |b. self-sealing Asphalt shingles
1% Gal. Latex paint Need % gal. for
trim
3 Pr. 5%" T-hinges Door
1 6" Latch and strike Door
2 Barrel bolt with footchain = Door
> ' 1 24" slip head window , Optional
2 Caulking compound tubes Trim
3 4 Panel bond tubes (liquid Glue joints and
nails, etc.) : gussets
PROCEDURES:
A. " Constructing Fioor
Top view of floor assembly
2X2 Floor Joists 16" O.C.'\ 2"X4" Fioor Joist
6#
30147
J, 861/2"°
301/4"
4°X4"
Jl_ Skid
|~
6" v
HI-H-1-31
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Detail viewing of flooring and skids

/5/8” CDX Plywcod
"_———2",‘(4" Floor Joist

{ 07 : 3/4" Hole
oo

1. Cut 4"x4" skid poles 12' long and level the ends of each.
2. Driil a 3/4"% hole 6" from each end of the center 4"x4" skid.

3. ~ut 6 of the pre-cut 2"x4" studs to a length of 7'-2%" for the
floor joists.

4. Rip 4 cf the 6 joints to make (8) 2"x2"x'll'-2’§" fioor joists.

5. Space the 3 skids so there is 72" Trom the outside of the léft
skid to the outside of the right skid. Position on center
(0.C.) the skid with the holes drilled in each end.

6. Nail the two 2"x4"x7'-%" floor joists flush with each end of the
(3) 4"x4"x12' skids. Use 16d nails.

7. Nail the (8) 2"x2"x7'-2%" floor joists 1o the (3) 4"x4"x12'
skids. Place them 16" O.C. Use 16d nails.

8. Cut (3) 5/8" plywood sheets to a length of 7'-2%". Nail the 3
sheets of 5/8" plywood to the floor joists for the floor.  Use
8d_common nails.

8. The floor is compléte.

B. Constructing Side Walls

etc. 7@
391/2"
\/"‘ﬁ“— 39 1/2‘,'7/
‘ — 2"X4°X 12"
Marking sidewall studs 2 5

1H-H-1:32




Marking top and bottorn plates for studs

2°X4"X12°

(dots outhne side-wall
stud placement)

Assembling studs

B FT

End view of .1ssembled sidewalls

391/2"

v

114-H4-1-33
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1. Cut (14) 2"x4"x39%" from the 2"x4"x12' boards. These will be
the sigewall studs.

2. Cut (4) 2"x4"x12' to exactly 12' long. These will be used for
the top and bottom plates.

w

Laycut the iop and bottom plates on the fleor of the building
or on sawhorses so ‘all ends are even. Mark the plates so the
studs will be 24" O.C.

4. Nail the studs to the top and bottom plates. Use (2) 16d nails
per end.

Chaik a line 3%" from the edge of the floor. Align sidewall to
this line and outside edge of floor-and nail lower plate at floor
joists. Use (2) 16d nails per joist.

wn

6. The sidewall height should measure almost 48" from the top of
the top plate to the bottom of the floor joists.
\

End view of sidewall showing overhang assembly on top plats

X2 Block —— b g a— 3/8" CDX Plywood
| 71/2°%12’
2X4 Wal Plate — !

X
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10.

11.

Cut (2) pieces of 3/8" plywood to 7%"x12' size. These will be
used for the overhang on top of the sidewall plate.

Cut (2) 2"x2"x12' for spacers on the outside of the overhang.

Nail the 2"x2"x12' spacer to the 3‘/8“x712"x12' plywood overhang
Diece. .

Nail the 3/8"x7%"x12' plywood overhang with 2"x2"x12' spacer
to the top of the sidewall top piate.

It may be necessary to use brace boardé for additional support
of the sidewalls to prevent them from working loose until the
end walis and trusses can be attached.

C. Constructing Trusses

—

159" —P
5 e 15" 144" 3
\\
/
101" {
3g1/2"
e
2 15 11 11 R | 11 11 11 11 J 45
\ i > — —
4"

Side view of shed framework

2°X4" Trysses and Wall Studs at 24" OC.
2"X4" Upper Plate

5/8" Plywood Flooring
Floor Joists at 16" O.C.

]
2

3 2°¥4”" Lower Plate
4
5
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Constructing trusses using 2

jig

I

_”

r;

Py

'/
3_3//

- ~
Q <2

—— 431/4"——3)

5

861/2° ———b)

N

RS

:

!y " /1350 671/2°}\\\ ! 49"
' /@ \ %‘\ y
!/ \\ l
/7
v \True 90° "\ p—y

Gussets from scrap

NN |

Assembling trusses

e71/2°
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Cut (28),-2"x4"x33_" using a 22% degrze angle on each end.
Cut from (7) 2"x4"x12'.

Cut (36) triangular gusset plates from scrap 3/8" and 1/2%
plywood. It take (3) gussets for the two erd trusses and (6)
gussets for the five inside trusses.

Place (4) 2"x4"x33" rafters together to form a truss on the
floor of the building. Align rafters ard measure for correct
dimensions. Nail 2"x4" scrap blocks to floor to form a iig for
hoiding truss as it is glued and nailed.

Glue and nail gusset strip over each splice. Remember the
two outside trusses have gussets only on one side.

Hail trusses to sidewalls 24" O.C. Align over studs in side-
walls.

D. Constructing Wall_and Roof Sheathing

Positioning sheathing panels on roof sections

Covers half
of rafter

Upper Roof Section

Talal

Approx. -1—5"'.-/",

Measure 3/4”
and chalk line
to point

Lower Rocf Section

Side Wall

34 | ‘ , 111-H-1-37



End view of roof sheathing

Measure and cut off 35° atf— ;Dlliwood
' Y P 2°X4" Truss
_ 7
/; 33" cut at 671/2% angie
/.

Side view of roof sheathing

b= 63" ———— >

4'X8'
Insulating
Sheathing
(Celotex)

tt1-H-1-38 35
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Rack the wall panels until the diagonals measure the same.
This squares the wail panels.

Apply %" insulating sheathing to squared wal! panel. Use 1%"
galvanized roofing nails.

Install ro -gh openings in end walls

docr and windew (window is optional).

Positicning roof sheathing for nailing

&&&&

'

”
/
e -

P d

-

Front view with docr framing
2"X4" Framing
' Studs
\

36 111-H-1-39
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Apply %" insulating sheathing to end walls.

Apply roof sheathing using (4) pieces of %" CDX plywood
ripped 33" wide and 8' long, (2) pieces ripped 33" wide and 4
long, and (2) pieces 33" wide and 63" long (these last two are
for the top section at peak). The sheathing pieces could be
re-dimensioned to aliow for overhang on front and back (op-

~ tioral).

Apply peak over doors. The front top roof sheathing pieces
should be cut for the peak before final nailing. Make sure ail
trusses are square before fastening sheathing. Chalk iine
sheathing to locate trusses for nailing.

Back view with window framing

adjust
width for.
window

Silt 48" adjust
height
for
window

ul

1=

=
!
e 24" . 24°



7. Cut strips of ¥" IDX plywood 7" wide using about 23 degree
angle for lower roof sheathing angle on cverhang.

End view with lower 100of angle on uverhang

0" %4 Truss 1/2" Plywood Roofing

.1/2° CDX Piywood 7"X 12’

671/2°

. o
3/8"X71/2°X12' Plywood - T~ 2°X4"X12'

< 2°X4"X391/2"
8. install and frame window.
E. Applying Trim
1. Carefully measure, cut and instali V-groove siding. Use 7d

galvanized siding neils.

2. Apply 1"x3" trim to all exposed corners and inside corners.
Use 7d galvanized siding nails.

3. Miter at 45 degrees all joints where trim meets end to end.
o 4. Caulk all joints.

5. Rip a %'x4'x8" sheet of AC plywood 1%" off center lengthwise.
*These two pieces will be used to make the doors.

Top view of door 1.)(4 Framing
-~
\1/2” Plywood /

33 -H-1-41
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Front view of door

‘|¢—-’-——48'———-a{ -
. /~<>
/

|
&
77 - BN
Q) e

i 6"

6. Apply trim and siding to doors and caulk.. _Install doors and
latches. Install door stops and plan door edges for proper
fit. Door stops can be made by ripping 1'x3" boards in half.
Allow at least 1/8" clearance on doors for swelling due to
moisture. . _

F. ‘lInstalling Roof
1.  Apply 15 ib. felt paper. Beg‘inhing at lower edge of roof and
working toward peak. Cut first strip in half and use it on
each side as a starter strip. ) .
2. Over-lap each strip by 3 to 4 inches and staple with 3/8"
staples. Remove all wrinkles before fastening. - -
Applying underlaymerit /”‘.
3" Overlap y
folds over top
) Underlayment
3
IN-H-1-42 *
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3.
4.

Apply metal edging. Use 3/4" roofing nails.

AY

Apply first course of shingles upside ‘down to
starter strip. '

Pasitioning nails on shingles
4

4

g

serve as a

)

12°

Repeat

Repeat first
five courses,

First five
courses

]

Side view of lower panel (not shown t5 scale) shingle positioning on roof

g

.

Repeat as shownbelow

L

[/

W

Jl][lLL

2r

L
T

'Riolml

T

N
T

al

[

ololw|o

a

-t
N
a

H

1

r

¥

Lower Panel (not shown to scale)

4w
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5. Read and follow directions on shingles package. Apply shin-
-8 gles usmg 3/4" galvanized roofing nails. ~ q

Applying and fastening roofing materials

Uhderlaymen_t

&
&

Plywood
Deck

Metal Drip Edg
.(applled over felt

(start 3rd course
with full strip ,
minus first tab) <

9" Starter Strip

{start second course _ : ;(or course of
with full strip - (start first course ' shingles
minus 1/2tab)/ Metal  with full strip) inverted)
Drip Edge | @

6. Cut shingles into thirds, at tab, for r‘oof' peak covering.

7. Trim shingles neatly on the ends of bunldlng being careful not
to tear them. ;

G. Applying Paint

1. Clean all surfaces of dust and dirt.

2. Paint all large surfaces with major(r.:olor'.
3. Paint all trim with highiight .color,.‘

4. Building may need two coats of péint.

H. Evaluating Building

1. Inspect entlre\bmldmg and make sure everything is complete q
and satcsfactory

111-H-1-44 - 47




2.  Complete materials list and calculate.value of building.

3. Optional - could install electrical wiring and receptacles inside
building.

Completed shed-

42 111-H-1-45




STUDENT JOB SHEET
BILL OF MATER:ALS

. tdentify a construction project to recondition or build and complete
the following assignment.

V. Assignment: a) Make a bill of materiais for the project indicated.
Lse standard '"rules of thumb" for estimating
the quantities of materials.

b) Specify the grade of material for each item.

c) Caiculate the cost of the materials from the
current prices supplied.

d) Calculate time spent on job.

e) Calculate value of material.

f)  Calculate value of completed job.

g) Calculate value added by iabor.

H-H-1-47




BILL OF MATER!ALS LIST

Number  Size Description Grade Quantity Unit Total
(bd. .., sq. ft.) cost cost

Q iN-H-1-48




TEACHER'S KEY
STUDENT WORKSHEET 1

USING LUMBER IN. CONSTRUCTION

—

(Reference VAS Unit 3055)

1. ldentify the following parts of the cross section of a tree trun

B C

i Heartwood
\ ’a

Cambium Inner Bark Outer Bark
E F G

2. ldentify the two common methods of cutting boards from logs.

Quarter-sawed

Hi-H-1-49




What are the advantages of each method?

[£V]

Plain-sawed: cheaper, easier to kiln dry, produce wider boards.

Quarter-sawed: less tendency tc warp, shrink, and swell, more
durable, holds finish better, prettier grain.

Wood is classified according to the type of tree from which it is cut..

Coniferous (cone-bearing) trees produce softwood lumber and decidu-
ous (broad-ieaved) trees produce hardwood lumber.

Generally, carpenters use hardwoed lumber for furniture, cabinetry,
flooring, eic. and use softwood lumber for general buiiding construc-
tion, subflooring, fencing, etc.

identify the following common defects or irregularities found in lumber.

Knot

Cross grain

— = Shake

Check
Wane
l:i-'—'-—' T e s
S - Bow
46
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6. Define the term “board foot" and give the formu?a\to determine board
feet.

Board feet = number of boards x T!xW'xL'
12
(If the length is in inches instead of feet divide by 144.)

7. Using the Board Foot Table, determine the board feet in the following:

Sizes Board Feet
a. 2"x10"x14' = 23 1/3
b. 4"x4"x18' = 24
c. 5 boards 1"x10"x12* = 50
d. 25 boards 2"x6"x8' = 200

8. How can lumber be kept in top quality before it is used?

Do not order far in advance, keep it neatly stacked using spa-ers
for air circuiation, keep level, off the ground znd covered.

9. Identify the common trees growing in vour couiity.

Softweood Hardwecod

10. How can you determine the approximate age of trees?

By counting the number of growth rings in the cross section of a
freshly cut tree near ground level.

17. What would happen to a tree if all the bark is cut from the trunk of a
tree. '

The tree would die because the cambium layer would be damaged
and the xylem and phloem cell layers could not transport water anr

food.

Hi-H-1-51




12. What type of lumber is sold by: \

a. board foot: Most all construction lumber which has been
worked or dressed.

b. square foot Plywood, particle board, and paneling, etc.
or sheet: .
c. iinear foot: Moidings, trim, and some siding materials.

13. ldentify some wood working projects which could be done for your home
or school.

111-H-1-62



TEACHER’S KE¥
STUDENT WORKSHEET 2
USING PLYWOOD IN CONSTRUCTION
(Reference VAS Unit 3042 and transparencies on Plywood Construction)

1. what are some of the major advantages of using plywood in agricultural
construction?

Structural strength

Durability

Low cost

Little waste

Good insulation

Convenient and available

Good workability

Good finishing properties

Resists expansion and contraction

TTQ o0 o

2. What determines the "type of plywood"? !

Their resistance to moisture.
The kind of glue used.

The veneer grades.

The manufacture techniques.

00 o

3. What does the following ldentification Index Number tell about the en-
gineered grade of plywood.

ldentification Index 32 / 16 @
EXTERIOR \_

PS 1-M

The number on the left indicates the maximum recommended spacing
for roof supports in inches.

The number on the right indicates the maximum recommended spac-
ing for subflooring supports. '

4. What should be the minimum plywocd thickness for single wall construc-
tion of a utility building with a 24 inch stud spacing and the panels will
be placed horizontally for exterior use? (refer to Table 7)

Use plywocd which is no thinner than 3/8".

4 i11-H-1-53




TEACHER'S KEY
STUDENT WORKSHEET 3
PROPER USE OF CARPENTER'S SQUARE
(Refer to VAS Unit 3009a and transparencies on Rafter Mquing)

1. If a brace is to fit between two fixed points, what three things must you
determine before your cut the brace?

a. The rise of the brace.
b. The run of the brace.
c. The totai length of the brace.

2. Name the purposes of the 7Tallowing table found on the carpenter's
square. ,

a. Essex Table- Used to determine the' number of board feet in
a board of any common width and {éngth.

-

b. Bréce Table - Used to defermine the length of common braces.
c. Octagon Scale- Used to construct an octagon or 8-sided figure.

d. Ratter Table ~ Used in laying out all kinds of rafters, braces,
and other building members which require angie

cuts.

3. Name some of the more common types of roofs used on buildings in your
local community. Identify the type of rocf and the structure ¢n which it

was used.

111-H-1-54
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7.

8.

9.

Define pitch.
Pitch is the roof slope as determined by the inches of rise per foot
~of run. For example, 6/12 slope mezns there is a 6 inch rise per
fooe of run.

Define run.

The distance between the outer edge of the plates divided by two.

What are the common roof slopes (pitzhes) used on agricultural buildings
in your communiiy?

What type of lumber is commoniy used for rafters?
Softwoods, such as white pine, etc.
What is the top plate and what does it do?

It's the horizontal piece of lumber pieced along the upper end of
~the walls. It supperts the rafters.

what is the purpose of the overhang?
It helps to form the eaves or cornice and this helps shed the water

away from the walls and buildings. It also shades the side of the
house =nd prevents the entrance of direct summer solar rays.

S 111-H-1-55



TEACHER'S KEY
STUDENT WORKSHEET 4
PARTS OF A BUILDING

(Refer to transparencies on building parts and local building trade bcoklets
and local carpenters)

Building A:

8
1. Std 7. Head Joist ° 13. Top Plate i
2. Door Header 8. Plywood Subfloor 14, Rafter tail
3. Jack or Trimmier Q. insect Rarrier 15. Common Rafter
4. Bottom, Sole, or Lower Plate 10. Bridging 16. Ridge Board or Ridge Piece
5. Anchored Block or Sill Plate  11. Rough Window Sill 17. Ceiling Joist
6. Floor Joist 12. Trimmer

r
oo

tH-H-1-56




Q.

Building B: -

e
/
9 i
8 I
) 7 _\ 0'_\\3 » iy ]
ol — 4 1 S
6 =N 2 T
1. Masonry Pier _ 12. Sub Floor ' 23. Upper Plate
2. Moisture Barrier ) 13. Resilient F!coring 24. Facia
" 3. Insect Barrier 14. Room Height ' 25. Roof Overhang
4. Anchor Bolt : 15. Door-Window Line 26. Top Chord
5. Foundation 16. Insulation ' 27. Sheathing
8. Footing 17. Exterior Siding 28. Tension Web
7. Landscape Finish Grade 18. iInterior Finish 29. Roof Cevering
8. Header Joist 4 19. Sheathing ~30. Roof Ridga Cap
9. Bottom, Sole, or Lower Plate 20. Stud ' 31. Gussets
10. Stringer Joist - . 21. Soffit 32. Bottom Chord
11, Base Moldings 22. Vapor Barrier 33. Slope Triangle
/ | : . v
/ | H1-H-1-67
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T 8BS L-H-1L

SET IN GUSSETS

PLYWOOD N TRUSS CONSTRUCTICN

UPPER CHORD LUMBER

PLYWOOD GUSSET.

ACH E M
cAH SDE PLINOOD PEAK GUSSET EACH SoE

LUMBER DIAGONALS

\

N

FROM LUMBER
APPROX

\,.

NAILING AS REQUIRED
FOR GLUING

GLUE JOINT LOWER CHORD SPLICE 'PLATE OVERHANG

'PLYNOOD EACH SIDE

LOWER CHORD LUMBER
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PLYWOOD OVER TRUSS ROOF




' '

PLYWOOD OVER RAFTERS

Rafters

39
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SINGLE DOCR CONSTRUCTION

il



NAILS COMMONLY USED

=k =-
(= =
= =~
E§=—_“—— e,
D=ttt

Ccommon

Box

Roofing

Scaffold

Siding

Casing

Finish

Poie Barn Nai!



IDENTIFICATION OF GRADE TRADE MARK
Appearance Grade

Grade of venser on panel face

Grade of venger on panel back

Species Group number GROUP ADf
Designates the type of plywood —~E XTERE OR
Product Standar! qovermng__-Ps i ?4 0 0

manufacture

Will number

ERIC

Aruitoxt provided by Eic:

tH-H-1-54
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IDENTIFICATION OF GRADE TRADE MARK
Engineered Grade

Grada of vener on panel face

‘ Grade of veneer on panel back

dantification Indey — .-

Dasignates the type of plywond — — 2

: o
- Froduct Stonderd govssning ——-—% ?n

manufacture

~ Type of glue used
if other than interior

Mill number

1
o)
o

6y




TYPICAL ENGINEERED GRADE TRADE MARK

"™
. ‘ {
. . |
&) B“ ! '
FRIC OV R .
. N e “,
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N

Dith = Rise
Itch = e

IWUIWJLVIML
Slope Triangle
7 %
Rise
7/
¢ Span
65
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GABLE ROOF

Sparn | )

>

Centerline

HiI-H-1-68



~ GUTS FOR TRIM v

Fascic Fascia cut
\
Saftit Plancher Level 1 Soffii cut

S9-L-H-111
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Lumber Defects

{H-H-1-70

Knot

Cross grain

Shake

Check

Wane

Bow



Types of Milled Lumber

e

I

W"}Q\H

v d AN

ARy \\\\\\\\\\\\\\\\ \\\\\\

Center Maich
Sheathing

Paneling (V edge)

Shiplap

Crop Siding

Bevel Siding

Ficoring

-H-1-71



Roof Frames

YT

Simple Rafter "W” Truss
/1 =
(
L
Multi-truss Two—hinge Rigid Frame

Three—hinge Rigid Frame Three—hinge Arch

114-H-1-72
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Rocf Shapes

Shed | Gable

Hip Offset Gable

Monitor Semi—monitor

v-«lq
HI-H-1-73
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Roof Shapes (cont.)

Gambrel Arched

Arched : Mansard
75
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Parts of a Common Rafter

Tail Cuts and Lower FPiumb Line
Run

Ubper Piates

Seat Cut (Bird's Mouth)

Tail

Workline

Length

Rise

Ridge Cut (Upper Plumb Linc)

© 0O N O A W N -

I/

' [11-H-1-75
75
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Types of Rafters

1 Hip Rafters

2 Cripple Rafters

3 Riuge Boards (Ridge Picces)
4 Valley-Jack Rafters

5 Common Rafters

6 Valiey Rafter

7 To; Plate

8 Hip-Jack Rafters



Types of Trusses

2 R, g

King Post

Fink or "W" Type

Scissors

Flat Howe

Belgian

(H-H-1-77



Insulation and Yapor Earriers

v\%\ Mo insuation or Vapor Barrier

—No insulation
“™Coid Surface
~—— Condensation
Meisturs Buiid~up

Coid Sic. ERE E Warir: Side
it

, 27 W= L=< )
of Wall 21l FEFUEZ  of Wal
TR LR 4
e :
5 Using Insulation Without Vapor Barrier
insulation
s " Cold Surface
Condensation

Warm Surface
= Moisture Build—-up

g H
3 /
s St St o, o

¢ a3
K Using Insulation and Vapor Barrier
\Ca!d Surface

—— Insulation

Warm Surface
Vapor Barrier
'J@/ = 2l S17= 1= 7)<
Zl/h == < M/::‘\://”‘:’ - o
=/ «1 = 8 <



Recoriimended Insulgtion for lllinois Winter Zones

Recommended insy ation

{(Midwest Plan Service, Cooperative Extension Service)

Resistance (R)1
Minois Climate Zone Walls

Ceilings
Miid ' g 12.
Moderate 12 16

" 1) Total of resistances of insulation, lining and
siding, surfaces, and air spaces,

11t-H-1-79
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COMZTRUCTING AND MAINTAINING BUILDINGS
TRANSPARENCY LisCUSSION GUIDE
PLYWOOD IN TRUSS CONSTRUITION

Plywood gussets can be wased in the fabrication of trusses that
vary greztly in span, slope, and design. Gussets and splice plates.
are nailed and ¢ued in place to provide extremely strerig, durable
joints.

PLYWOOD OVER TRUSS ROOF

Plywcod makes excellent roof sheathing material when applied with
the face grain across the supports. !n this way the stiffness of
the panel is fully utilized. Plyclips may bhe used as edge supp2ris
for abutting panel edges to. prevent deflection from unusual concen-
trated loads that may cause roof damage.

Rell roofing, asphalt shingles or swwood shingles inay be applied over
the plywood sheathing.

PLYWCOD OVER KRAFTERS

Plywood is often used as rcof shzathing materi:! ard it °  applied
with the face grain across the rafters.

SiRGLE DOOR CONSTRUCTION

Typical ply..ood <ens are sh~vn here. The plywood thickness
requirad ‘or a service donr depends upor the folle ving. size of
door framing arrangements, wind load, method oi hanging, and use.
Experience has shown that 3/8-inch sanded or &/16-inch C-C e&.-
terior plywood 2re the minimuem requirements for plywood over
framing for farm building duors. For maximum stiffness and
strength, the frace grain of the plywood should rurn across the
intermediate framing members.

Dcors covered with plywood do not need diagonal --~~ing because
of the bracing action of the panel.

NAILS COMNON..v USED

Nonstaining nails are recommended for long service and freedom
from rusting and staining. The zinc coating on gaivanized nails
protects against rusting. Nails are also made of metals or alloys
which are not subject to corrosion. An aluminum nail is an ex-

ample.
Cc.amon nails 2= for normal building construction conditions.
Box nails of the same penny size will have a smaller diamete” than

common nails. Since this smaller diameter has less tendency to split
the lumber they are recommended for merny uses. Although a box
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commonliy available.

nail has less holding power than a common nail, it should be remem-
bered that |umber split by a common nail is practically useless.

Thin hardzied, d=fermed shank nails have been developed to “asten
framing toc poies in pole buiidings. These:nails are made in sizes
from dd to 224 with the 4-inch, 5-i" zh, and 6-inch lengths most

4

IDENTIFICATIC™ OF GRADE TRADF MARK

Appearance Grade

The grade trade mark for 2p- 1ce grade plywood will o iike
this. The grades of the fac: . hack panels are shown by the
large letters. The species g .p rumbéer is given. The type of
plywood, Exterior or Interior .. shown as weli as the mill numder.

The product standcrd under which the plywood was manufactured is
shown in the lower corner.

IDENTIFICATIN OF ZRAL: TRADE MARK
Enginzer Gruade

The grade trade mark for engineered grade plywcod chows the
identification index is a two-element number separated by a slash.
The number on the left indicates the maximum recommend%/d spacing
of supports (roof framing) in in:hes when the panel is uses fo-
rcof decking. The number on tha right indicates tha recommendea
spacing in incnes when the pan:l is used for subficoring. Tiiis
mark indicates this panel may be used for reoof decking over sup-
ports 24 inc™2s on center but would not be used for subfiooring at
ali.

TYPICAL ENG/NEERED GRADE TRADE MARK

The grade trac . mark for :ngineered grade of plywood is similar to
transparency No. 25. sn vyou tell what the C-C, 32775, and
Exterior mean?

ROOF SLOPE

Tne roof slope is usually given on a plan or drawing as a small
triangle called the slc:: triangle. This usually gives the inches of
rise cer foot ¢ run. in the illustration shown here the rafters
rise 4 inches p.r foot of run. This is sometimes expressed as a
4-12 slope. Formerly it was a common practice to define pitch as
rise over span. It was expressed as a fraction. In this example it
would be 4 over 24 or one-sixth pitch (1/6). A 4-12 siope is
actually 1/6 pitch, using the older system.
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RUN, SPAN AND RISE

The run is a horizontal line unce- the rafter that extends frem (ae
outer edge of the building to a plumb line from the center of the
ridge piece. The total run of a rafter is 1/2 the span of the
building.

The span is :he distance from one outside wail line to the cther
outs de wall iine. The spen is .ihe width of the building and it is 2
times the fength of the run.

The rise is a length of a perpendicular line from the marking line
at the ridge piece to a line horizontal with the top of the piate.
The rate of rise is detetrmined -om the slope triangle.

CUTS FOR TRIM

The vertical cu. on the <3 d of the rafter is carled the itasiiz cut.
The fascia or irim board sz nailed to the rafter along tiiz wertical
cut. [f the cornice is - be enclosed, the horizontal cut =n the

rafter is called a soffit cut. The imaginary iorizzntal line is calied
the plancher level and sometimes the board that is used to enclose
the cornice : called the plancher or the soffit.

LUMBER DEFECTS

Discuss the common quality factors which influence the use and

grade of lumbse:. Pnoint out the following factors:
a. Knot - . iwhally @ branch of a tree. They raay be loose or
ri.no. They can influencs or reduce the strength

and zppearance »7 he lumber.

b. Cross-grain - These boards are generally not streng. ™ hese
occur when the saw-mill uses a crooked log.

Shake - Occurs when lumber cracks along a growth ring.
Reduces appearance and usefuiness of board.

(8]

d. Check - A crack part way through the ";vocad that occurs
across the growth rings. ,

e. Wane - Abs::ize of wood along *he edge of a board. These
may have exposed bark un the edge.

f. Bow - May not be a true defect, but these conditions make
lumber hard te work. These defects can also in-
clude twists, crooks, and cups in the lumber.

TYPES OF MILLED LUMBER

Poirt out that these are examples of dressed lumber which has been
worked on urie or more edqges. These boards are applied either
verticaily or horizonaily as sicding or flooring. Drop sidicy is

§¢



installed similar to lap : .;ing except for board spacing and nailing.
“he minimum 1ap for beve! siding should not be less than osne inzh.
Siding should be square cut to provide a good butt-joint. Fresh-
cut ends of siding should be dipped into a water-repellent preserv: -
tive before they are nailed into place.

XIV. ROOF FRAMES
Identify common types of roof framzs found in the local area. Discuss

some of the major factors one mu:i consider when seiecting a certain roof
frame for a buiiding structure. Pont out the following considerations:

a. Type of framing - Rigid frame, pocle frame or oth- » ype.
b. Length of span.
c. Vertical clearance of tuilding.
d. Load factor from snow, wind, frame.
X V. ROOF SHAPES

The styie and purpose for which a building was constructed ofien
influences the dasign and type of a roof structure. The slope of
the rcof is infiuenced by the type of raofing material used, wind
velocity, snow fail, rain fall, and structural design of the ouilding.

a. Shed - Low pitched or alm~st rlat roof. Roefs of this type
: ; may require long«: and more closely spaced rafiers
because they support both roof and ceiling loads.
This type of roof is simpiest to zonstruct when the

span does not exceed 18 to 20 feut -

b. Gable - The simplest type where both praiters and weilinng
joists are needed. All rafters are cut to the same
length and patt--n. This is the most common roof
design used on ~:*° and is in the midgle i _nge on
cost construction.

c. Hip - Center rafters are fastened to & ridge board. These
ar'e more expensive to construct and mocre compli-
~ated to erect. Often used for their appearance.

d. Offset Gsble - These are also referred to as combination roofs.
These are used on buildirgs where one side is
to be left open. It could be the high sidz or
low side which is open, depending on the use

of the shed.
e. Monitor - These roofs are used to increase the amount
and of natura! light which enters the building.
Semi-monitor 2y are expensive to construct due to framing
uirements.
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f. Gambrel - These roofs became popular arourd the first
part of this century because of their large
storage space for grain and hay. Today, this
style of roof is not as popuiar on farms due to
changes in grain storage. Also, this type of
roof is expensive to construct, it does not wear
evenly, and it has a higher wind resistance
than other styles.

h. Mansard - This design is popuiar = sheds which are
used primarily for machirzry <*° ace. The low
pitch provides for optimui- cl ance. Many of
these are pole frame witn mneial siding and
roofing.

XVI.PARTS OF A CONON RAFTER and TYPES OF RAFTERS

Discuss the parts of a rafter and the different types of rafte; < needed
for various roof designs. Foint out the following or types of rafters:

a. A commcn rafter {(5) extends from the plate (7) to the ridge -
board (3) at a right anale.

b. A cripple rafter (¢> connects to ‘the hip (1) and valley (6)

rafters,

c. A jac 1 ain¢ 8) are common raftei’s that intersect a hip
<ron =~ beiore they reach either ihe ridge Loard or
plats

Have students proctice marking the ¢ s for a common rafter. Have
students cut a common ra’ter to a given pitch and lengt ..

XVIil., TYPES OF TRUSS:S

The trussed rafter is an assembly of members fasienec tvgether to form
a rigid framework of connecting ‘riangular shapes. This rigid .frame is
capable of supporting heavy loads over I2ng spans without intermediate
support. The truss rafter saves material, can be assembled and erected
quickly, and is cheaper than cutting and using common rafter tech-
nicues.

King-post, W-type, and sis. i's trusses are most comm~nly used for
houses and can be used ea: ’ on spans ranging from 20 to 60 feet.

The W-type truss is very po; ir and is most extensively used in light
wood trusses.

The King-post truss is the simplest truss to construct. It has less
strength than the W-type ‘truss and must only be used on short to
me_dium spans. ) ,

The Sissors type truss can be used where a sloping ceiling is desired.
It is somewhat more compiicated to construct than the W-fype truss, but

it srovides for greater vertical clearance.
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Flat o Howe a9 be used on spans greater than 50 to 60 feet. The

oreintively flat and many times this truss is fabricated using metal
FST:
The Herzian truss cen So waes on spans greater than 50 to 60 feet.
The v = sloping or pitched.

when e cting a type cf truss rafter, some facrors which nead to be
considered are:

a. width of building . e. Type of roofing material (o be
.  Pitehh of roof. used.
c. Expect snow locad f. Desired ceiling clearance.
d. Expected wind load. ga. Roof design or -tyle.
XVilt. INSULATION AND VAPOR BARRIERS AND RECOMMENDED INSULA-

TION FOR ILLINOIS WIMNTER ZONES

A. Use these transparencies to .Zpplement the 'nformation sheet
on insulation.

B. Point out the importance of having good insuiz::on and a vapor
barrier around doors and windows.

C. Peoint out that the vapor barrier is tocated on the wari side of
the building wall and below the insulation in an attic space.

C. Have students examine various materials used for insutation
and vapor barriers.
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- Teacher's Key
Sample Test Questions

Constructing and Maintaining Buildirgs

TRUE (+) — FALSE (0;

+ 1. Every species of lumber is characterized by its own set of properties.

+ 2. The lumber you select for a job depends in part on what characteristics {hardress,
decay resistance, strength, weight, etc.) are important for the particular use.

0 3. Spring wood is the result of small, thick-wailed, dark colored ce!ls proouced in the
spring.

+ 4. The key to zensible, economical construction is to “‘use the lowest quality of lumber
suitable for the purpose.”’

0 5. Wood grows as a result of an increusz in the size of individual cells.
+ 6. Qlder sapwood becomes inactive, usually darkens, and changes into matured wood

known as heartwood.

0 7. While there is no difference in strength and weight, sapwood is more durable than
heartwood when exposed to the weather.

0 8. Moisture and food are cariied across and up and down the tree trunk by medullary
WO0O0G rays.

+ 9. Whe:i trees with large sap-condi:cting cells are cut into lumber, the splitting of these
arge cell~ produres purous open-grained wood.

+ 10. "YWorked lumber” ic wood tha’ has been shaped, matched, or patterned, such as mold-
ing, {isoring, and siding.

MULTIPLE CHOICF [Niake approzriate choice of A, B, C, D, or E)

D 1. Hardwood grading is bese an:
A. Length and width of the board
B. Perceni ¢V isshi2 lumber in each board
C. Strength
C. AardB
E. A,B,andC
C 2. Which onre of the following is not a classification category for softwood gracing’

A. Yard iumber

B. Factot or sh~, 1. ber
C. Clear face finish lumber
D. Structurai lumber

o
w

When building specificaiions call for siress rated lun-ber, such as in tri:sses, use:

Dimensicn lumber
Struc-ural tumber

Onl sneciyl order lumber
Foue v lumber

No-oof tre above

moO®m ;>
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D 4
A5

6.
o 7
QL_'&
E_ 9
E_ 10,
11-H-1-88

in which of the foliowing classes is appearance an important factor in grading?

A. Finish lumber

B. Common boards

C. Dimension lumber

D. AandB

E. 5,8, andC

Lumber for general cons .- >~ nurposes is ciassivied as

A. Yard lumber
2. Shop lumber
7. Structural lumbe,

O. AandB
E. A, B,and C

Which of the following i siot a grade for dimension lumber:

A. Superior

B. Construction
C. Standard

B. Utility

E. Economv

In plywoed grading:

Only the exposed surface is grading

All layers or plies are graded and averaged for the final grade
All the layers must be the same grade

The two outer layers are graded and referred to

None Qf the above

moow»

"C and better” and "D’ are th: jrades most lumber vards handle of:

Dimension lumber
Select or finisn lumber
Common boards
Structural lumber
Plywood

Mmoo

“A-D ext.,” "A—C int.,” and "CDX" are the grades most lumber yards carry of:

Dimension lumber

Select or finish lumber

Common boards

Structural lumber .
Pivwood

Mopwp

SOme '"mpber is bought and sold by the board foot. The formula for figuring beoard feet
is: .
L” x W' x T”

A, 144
B. L"x W x T
L
L' x W’ x T
C- 12
D. AandB

E. AandC



MATCHING |« -~ e correct terms with the gueaitties listed.)

| _b 1
f 2.
u_ 3

_5 a4
k_ 5
n 6.
t 7.

SULLLEN, -
c 9.
x 10.

i1
12

S
d
a__. 13

114
w_ it
v 10,
e 17

..a _ 18

i 19

Yy 20.

Bending strength
Bows
Certitieation mark
Chers
Compression strength
Crook
Cup
Grade
Hardness
Knot
Mill identification
Milling imperfections

. Moisture content
Nail holding power
Shake
Split
Stiffness
Strength
Swelling & shrinkirg
Tree species
Twist
Toughness

. Ware
Warp
Weight

~gh

3
—
12 LONST

W W 3—7

W
@Aj @ MC 1%

i
9 8

Term used to cescribe any of the distortions
pictured in 1--4.

Is a part of a bry sh which has cecome
Incorporated into the boo « nf a tree.

SXEEFECPYPNODODI AT TO a0 Cw

Separations aleng the grain or across the growth rings:

a. Extending all the way threugh the lumber.

0. Extending part way through the lumber.

Abtlity of lumber to be bowed or bent witho«t breaking.
Loose, raised, or torn grain, planing skips, and machine burns.

Presence of bark or absence of wood along the edge of a board forming a bevel.

Ability of wood to withstand sudden shocks, jars, or blows without breaking - if fail-
ure does orsur, wood with this propsrty tends to crack instead of splinter.

Ability of a piecz of lumber to resist being mashed or sgueezed together by weight
applied against its ands. .

Ability of wood to resist bending under ioad.

Property that causes wood to be solid, resist dents, nicks + - scraiches, and difficult
to cut or nail.

When dry woods are compared, this preperty is easy to determine and is a good indi-
catw of relative strength,

o
&
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COMPLETION (Write appropriate information or words to complete statements.)

Wood is the hard substance under the bark of trees which, whan cut into boards,

1.
is called iumbers. It consists of long narrow tubes or cells, called fibers . Tiny
s ands of cellulose make up the walls of the cells. The weight and strength
Je:nds largeiy on the thickness cf the cell walls. The shape, size, and arrange-
mznt of the fibers account for many of the differences in woods.
2. Wood growth occurs in a layer of cells under the bark called the cambiurn
3. Kylem is cells proauced to the inside of the cambium, forms new w00, and
carries water to the leaves.
4. Phloem is produced to the outside of the cambium, forms the inner bark, and
carries food to all parts of tiia plant.
5. The change from light colored “springwood’’ to the darker cclored “'simmerwood™ results in
what is calls ' _ annual growth rings
B. Softwoo:: is lumber cut from coniferous (cone bearing} evergreen trees with
needlelike I ves, and hardwood is lumber cut from broad-leaved deciduous trzes.
7. Lumber ***~. contains 20% or more moisture is referred to as green luiber.
3. Nows. . 3l ar : rough lumber is lumber as it comes unplaned from the
saw. Aft: the lumber is planed, we refer to its dimensions as __ dressed
or _milled or actual
S. Def:.ts or imperfections are irregularities occuring in or on the wood thai educ?
the sirength, durability, and/or usefulness of the lumber. An imperfection that affects oniy
the apr-esrance of the wood is called a biemish
10. Lumber can be seasoned in the open air or placed in a large oven callec =
kiln ___ where __temperaturr ~nd humidity are carefully
controlled.
o
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ESSAY i JESTIONS
) 1. Expiain ihe two sawing techiniques for cutting lumber from trees and then describe the two
ways it can b seasoned '

{refer 1o VAS Unit 30553

2. How should lurmber be stored if it must be stored ouisid: .
(refer to VAS Unit 3955)
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UNIT H: AGRICULTURAL MECHANICS

PROBLEM AREA: DEVELOPING ELECTRICAL WIRING SKILLS

SUGGESTIONS TO THE TEACHER:

This problem area is designed to- provide the students with basic
skills in residential and farm wiring. The recommended time for teaching
this problem area is during the winter when outside activities are at a
minimum. The estimated time for teaching this problem area is 4-6 weeks.
About two weeks of this time should be classroom work, and depending
upon the number of student exercises assigned, the balance as laboratory
(shop) work. In order to teach this problem area- the teacher should:

1. Have avaiiable the needed reference material.
2. Have available needed supplies and tools.

3. Make copies of the necessary student worksheets and recording
charts.

4. Construct or have on hand a panel or wall where the circuit
breaker and fuse boxes can be mounted.

5. Provide a source of the following:
a. Type NM and UF cable (14 gauge anya 12 gauge).
b. 2 wire cable with ground (14 gauge and 12 gauge).
c. 3 wire cable with ground (14 gauge and 12 gauge).
d. Various. sizes of solderless connectors.
e. Grounding clips and grounding screws, grounding pig tails.

f. Electric’ wiring kit available from VAS. (Rent one kit per
8 students in class.)

g. Tools needed include one electrician screw driver, needle
nose pliers, linesman pliers, and diagonal cut pliers (op-
tional) per student. Electricians' tool can replace the pliers.
Assigning students in ‘groups will reduce the amount of
supplies needed.

h. A piece of 12 or 14 gauge cable (25') to use as a simulated
feeder cable. (One end should contain an attachment plug

for safety.) ] /

The instructor is encouraged to conduct a local search to locate other
supplementary materials for use with this problem area. The items in this
problem area are for reference or modification as the instructor adapts
these materials to his or her local situation. ‘

37
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CRED!IT SOURCES:

These materials were developed through a funding agreement, R-33-
13-D-0362-466, with the lilincis State Board of Education, Department of
Adult, Vocational and Technical Education, Research and Development
Section, 100 North First Street, Springfield, -!llinois 62777. Opinions ex-
pressed in these materials do not refiect, nor should they be construed as
policy or opinicn of the State Board of Education or its staff. '

The teacher's guide, student worksheet, and test questions were
deveioped by Dave Wilson, vocational agriculture instructor, St. Joseph
High School, St. Joseph, Illinois, and Jerry Pepple, Agricultural Education
Division, University of Illinois. Transparency masters and the transpar-
ency discussion guide were prepared by the Vocational Agriculture Ser-
vice, University of Illinois. Suggestions and guidance in the development
of these meaterials were provided by the Rural Core Curriculum Field Test
Teachers. This problem area was reviewed by the following vocational
agriculture teachers:

Dave Wilson, St. Joseph High Schoeol
John Abell, Teutopolis High School
Richard Seidel, Altamont High School
~ 7 77 “Gene Bork, Forrest-Strawn-Wing High School
Bob Whittington, Olney High School
John Rentfrow, Shelbyville High School
Max Tessier, Metamora High School
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[. Unit:

TEACHER'S GUIDE

Agricultural mechanics

[l. Problem area: Developing electrical wiring skills

1. Objectives: At the end of this problem area, students will be able to:

1.
2.

10.

Correctly diagram circuits according to the NEC.
Select the materials needed to wire selected exercises.
Rc.gh éonnect all junctioh boxes and install wire.
Finish ail rough connections within the junction boxes. -~
Select the correct type of conductors.

Make -all connecticns to switcﬁes, splices, receﬁtacles, lamp-
holders, and circuit breakers and fuse boxes, according to NEC
specifications.

Locate and interpret informat,_ion'.in the National Electrical Code.

Use safe operating procedures at all times.

Make necessary circuit connections into the circuit breaker and
fuse box.

Properly diagram electrical circuits using schematic symbols.

V. Suggested interest approaches:

-

1.

Promote class discussion on electrical wiring by asking students
to relate experiences they have had with wiring electrical cir-
cuits.

Invite a firefighter or other safety expert to class to discuss
the hazards of having electrical wiring improperly installed in
buildings and structures.

Use flash cards or actual electrical wiring devices and have
students try to identify them and when each is used.

Let students examine electrical circuit examples which have been
wired improperly. Have them identify the wiring mistakes in
each example.

Have students help unpack the VAS electrical wiring kit. Use
VAS Filmstrip, "Unpacking Electrical Wiring Kit," and the
inventory sHeet to locate and identify electrical items.

3o
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Anticipated problems and concerns of students:

1.

2.

1.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.
23.
24.

25.

What is electricity?
What is voltage?

How is voltage measured?

-

" What device is used to step.up or step down voltage?

How can one determine -the output of a transformer?
What are amperes?

What measures a\mps?

What is wattag;a?

How does one determine watts being used?

How many ‘watts equal 1 horsepower?

What is a kilowatt?

-~

Hov;/ mény fcot pounds.of work can one kilowatt dc;?
Whét are ohms?

How does one determine ohms?

what is the formula to calculate ohms?

What is the function of the underwriters labcratories?
What is GFCI?

What is the function of the grounding circuit?
e

How many amps can cause death? —

What"“"f"g"ctors should you consider when planning for adequate
wiring? '

What is a service drop?

What factors determine the size of the feeders running from the
load center to various buildings?

What is the rule for determining mechanical strength of feeder
cables?

What is the relationship between the size of feeders and voltage
drop? ) .

What is the allowable véltage drop? (Power loads and lighting)

IUU |



Vi,

26.
27.
28.

29.
30.

31.

32.
33.
34.
35.
36.

37.

What is ampacity?

What is the formula for calculating voltage drop?

How does one connect a standby generator to’ an existing wiring
wystem?

what types of standby generators are available?
How does one determine. the size of the generator needed?

Where can one find details for connecting the sténdby generator
to 2n electrical system?

What supplies are needed for electrical wiring?

What is the difference between Type T and TW wire?

What does Type UF wire mean?

Where is Type NM wire used?

How can we be sure our electrical installations are safe?
_ "

Why is it not recommended to use copper devices with aluminum
conductors?

Suggested learning activities and experiences:

1.

identify students' concerns and questions about electricai wir-
ing. Establish student goais and objectives in electrical wiring.
Use the Competency sheet to select essential job skills.

Use an interest approach to develop student curiosity about
electrical wiring. Distribute copies of National Electrical Code
and discuss purpose and content.

Conduct supervised study so students can answer the identified
problems and copcerns. During supervised study use one or
more of the fo,!lowing teaching methods to promote effective
student learning: .

a. Use VAS units on electrical wiring.

b. Hand out worksheets to help students identify essential
information concerning electrical wiring.

c. Usz2 small groups to promote student work on selected
worksheet questions.

d. Conduct demonstrations on electrical wiring techniques to
help students understand electrical procedures.

e. Use NEC as a reference to answer identified problems and
concerns. :
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11.

12.

13.

14.

15.

- 16.

Bring selected  electrical items into the classroom and use VAS
Unit 3016a, "Electrical Wiring Procedures," to develop an under-
standinq of diagraming electrical circuits.

Demonstrate how to properly dlagram electrical CIr‘CUItS ' AAssign
circuits for students to diagram.

Use transpaeencies to demonstrate proper electrical symbols and
their uses.

Demonstrate the proper, technique to use when stripping elec~
trical wiring to avoid damaging the conductors.

Have students demonstrate their ability to cornect eIectrlcaI
cable and condunt to switch boxes.

Demonstirate how to properly connect conductors to receptacles.

Distribute. VAS Unit 3012a, "Electrical Hazards in Home, Farm,
and Business," and have students prepare a 3-5 minute report
on electrical safety. :

Have FFA chapter safeiy committee develop goals and objectives
on electrical safety for Program of Activities.

Have students |dent|fy activities and .make entries on electrlcal
safety in their lllinois Foundation Recbrd book cn Safety

Divide the class into groups and have “"em conduct a "Survey
of Electrical Hazards," using the forms printed in VAS Unit
3012a. < :

Distribute and discuss VAS Unit 3016a, "Eiectrical Wiring Pro-
cedures," and using. VAS Electrical Wiring Kit have students
complete assigned exercises. Use. VAS transparencies on Elec-
trical Wir\ing as key.

Conduct interest approach on planning for electrical wiring.
Take field trip to a selected location and have class design the
electrical wiring for a farm structure. |If possuble, have class
complete the wiring of the structure. Have wiring inspected by
qualified electrician.

Y
Test students on their knowledge and skill of electrical wiring
by using sample test questions in this problem area and by
using identification and skil! tests. ’

Application procedures:

1.

The main purpose of this problem area is to enable students to
identify and prevent electru..al hazards around the home, farm
and business.

1uz



2. ' The students should be able to app!y their knowledge and skill

\

1

of electrical wiring to their home situation or place of employ-
ment. ’

LVIHIT. EvaLuétion:
1. Prepare and administer a paper and penci! .test covering electri-
cal diagrams, identification, and electrical fundamentals.
2. Evaluate students' ability to .locate and interpret information in
the NEC. o . 3
3. Evaluate students' ability to properly diagram and wire electri-
cal circuits.
- 4. Evaiuate. students' -participation in chaptér electrical safety
program. .
5. Evaluate students' Illinois Foundation Record book on Safety.

IX. References:

Vocational Agriculture Service, 1401 éouth Maryland Drive, Urbana,
Hlinois 61801.

1.

2.

i

VAS Unit 3003b, Planning For Electrical Wiring
VAS Unit 30172a, Electrical Hazards in Home, Férm and Business
VAS Unit 3016a, Electrical Wiring Procedures

VAS Transparenc'ies' on Electrical Wiring

VAS Electrical Wiring Exercises |

VAS Electrical Wiring Kit

National Electrical Code (can be obtained through VAS)
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COMPETENCY INVENTORY

1. Student has no knowledge of competency.
2. Student has read about competency.
3. Student has seen competency performed.
4. Student has perfermed competency. : :
5. Student has performed competency w:thout supervnsnorw.
6. Student does possess skill.
7. Student does not -possess-skill. - : L ' -
Competency o : ' Circle One
1. Use safety measures in electrical wiring 1 2 3 4 5
2. Select correct fuse sizes , . 1 2 3 4 5
3. Replace fuses . 1 2 3 4 5
4. Make €lectrical splices 1 2 3 4 5
5. Repair electrical cords 1 2 3 4 5
6. Wire on-off switches T2 3 4 5
7. Select wire sizes o ' T2 3 4 5
8. Attach wires to terrinals 12 3 4 5
9. install light fixtures T 1 2 3 4 s
10. Wire three- and four-way switches A 2 3 4 5
11.  Wire buildings, and structures accordmg

to NEC standards 1 2 3 4 5
12 1 2 3 4 5
13 12 3 45

“4. Know and explain electrical terms (volts,

amps, watts, ohms, etc.) 6 7
15. Use and unaerstand NEC 6 -7
16. 6 7
17. ) 6 7

These competencies are outlined in the National Ag Occupations Competency
Study, 1978, for entry level positions of agriculiure productions.

Name Date

1 U i l![-HjZ-Q
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. : STUDENT WORKSHEET

ELECTRIC VOLTAGE PROBLEMS

~ "

Directibns: . Use the transformer formula and calculate the (out) voltage
/ _ from each of the foliowing transformers.

» (Use VAS Unit 3003b as ;eference)

-

2000 Turns 500 Tums - 1000 Turns 200 Turns
: Vol‘és
- G —Volts . &g —{-— 'Volts
—
: Volts
f
7200 Volts 7200 Volts
.8 : .
50 Turns 1000 Turns 1000 Tums 500 Tums

240 Volts

1uo

Hi-H-2-11




STUDENT WORKSHEET

ELECTRICITY PROBLEMS

Directions: ¥ Answer the following- and show your work. Use equations:
found.on page 5 of VAS Unit 3003b. - ’

1. How many amps are being used by a 100 watt light-bulb on a 120 voit

’ current? X . -
! o
/ Y !
Y
N ' - ) . ’ \} ) . \ .
) 2. How many kilowatts are uséd by the light bulb in the #1 problem per
: week if the bulb burns continuousiy? (100 watts per hour)
- F
3. How mahy volts are require.d by a 100 watt’ bulb pulling .9 amps?
. . o g .o
e
e

4. How many amps are used by a 1500 watt heater connected to a 120 volt

current? -
y

v
A

H1-H-2-12 - ,
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5. How many ohms should one expect from a toaster pulling .56 amps
on a 120 volt circuit?

6. Using a 120 voit source, what size fuse would be needed for the
following? (Assume 125% load protection) -

Coffee pot 1000 watts
Stereo 1800 watts
Humidifier 80 watts
3 Light bulbs 180 watts

\\

7. What size fuse is needed for the. following circuit? {120 volt service
~and 125% load capacity) :

Electric blanket 1500 watts
Reading light 100 watts
Night light 6 watts

Alarm clock - 16 watts

8. How much would it cost to operate. three 100 watt light bulbs for
& hours per day? (Electricity costs 7¢ per kwh.)

11-H-2-13




9. How much dces it cost to operate a dryer fan continuously when
using an electric motor pulling 9600 watts? Calculate the cost per
hour, per day, per week, and per month (30 days). (Assume
electricity costs 6.75¢ per kwh.)

10. Using the rate schedule found on page 6 of VAS Unit 3003b, calculate
the cost to use 780 kwh of electricity.

11-H-2-14




~ STUDENT WORKSHEET

ELECTRICAL WIRING PROCEDURES AND DIAGRAMS

(Refer to VAS Unit 3016a)

1.

What ‘o each of the following represent?

L R S

Connect the neutral line from the source directly to
This line is always (a color) and

never switched.

If you had three switches controlling one light, what kinds would
they be?

The conductor going to the hot side of a receptacle should be or
in color.

'f you had two switches controlling one light what kinds would they
be?

Any iines must not be attached to or taken from a
switch.

If you are working with two wire cables, one wire will be
and the other . If it is 3-wire cable, the wires will be

white, , and

105
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8. All wires must be attached to terminals or at all switches,
receptacles, and junction boxes.

9. Is a white wire always neutral? Explain.

Diagram the following in the space provided. Show all wiring as cable.
Omit all bare grounding wires. All duplex receptacles are unswitched.

I p
o

10. _ _V @

11.
12. . |
13. - o A .
1iv
14. 2

IH-H-2-16




15.

16.

17.

18.

19.

114
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JOB SHEET
CONNECTING ELECTRICAL CIRCUITS

Objectives:

1. To be able to identify and select necessary electrical items and
tools for specific joks.

2. To be ahle to connect cable and conduit to outlet boxes.

3. To be able to properly prepare and connect electrical conductors
to receptacles.

4. To be able to diagram electrical circuits.

Materials:
1. Electricians tools
2. Electrical wiring exercises

3. Electrical wiring kit

Procedure:
i. Assign each student specific wiring exercises to complete.

2. Demonstrate how to prmperly connect conduit and conductors to
switch boxes.

3. Explain the importance of neatness when doing electrical wiring.,

4. Have students complete a diagram of the wiring exercises before
they start assembling the circuits.

5. Have students wire their assigned exercises.

Questions:

1. When should conduit be used instead of cable?

2. Why do you not need a continuous ground wire when using metal
conduit?

112
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3. How much free conductor should be left at each outlet and
switch box? Why?

4. What class of fire is an electrical fire and what type of extin-
guisher should you use to control it?

5. What first aid treatment should be given to a victim of electrical
shock?

Observation:

Evaluate the completed exercises by using the following grading scale.

Items possible earned
Proper polarity (10) o
Proper grounding (10)
Proper cable ripping (10)
Proper wire stripping (10)
Conductors to outlet boxes (10)
Conductors to receptacles (10)
Functional and neat (10)
Attitude and work habits (10)
Wiring diagrams _ (20)

TOTAL SCORE (100)

Conclusions:

Identify possible situations where these skills could be used to benefit
your S.0.E.P. or home situation. :

115
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TEACHER'S KEY
STUDENT WORKSHEET

ELECTRIC VOLTAGE PROBLEMS

Directions: Use the transformer formula and calculate the (out) voltage

from each of the following transformers.

(Use VAS Unit 3003b.as reference)

2000 Turns

500 Tums 1000 Turns 200 Turns

1 i
| s (s 720 Volts -
180 Volts o ‘L_ 1440 Volts
.......... 720 Volts
[
7200 Volts 7200 Volts
50 Turns 1000 Tums 1000 Tums
2J 0
00 Volts 120 Volts
j |
120 Voits 240 Volts
114 )
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TEACHER'S KEY
STUDENT WORKSHEET

ELECTRICITY PROBLEMS

Answer the foliowing and show vyour work. Use equations

Directions:
found on page 5 of VAS Unit 3003b.

1. How many amps are being used by a 100 watt light bulb on a 120 volt

current?

100 W _
0V - .8333 amps.

How many kilowatts are used by the light bulb in the #1 problem pe

2.
week if the bulb burns continuousiy? (100 watts per hour)
100 watts/hr. - 2.4 kw/day
24 hrs./day 7 *
2400 watts/day = 2.4 kw/day 16.8 kw/week
3. How many volts are required by a 100 watt bulb pulling .9 amps?

100 watts — 111 volts
.9 amps

used by a 1500 watt heater connected to a

4, How many. amps are
120 volt current?

1500 watts _ '
970 volts 12.5 amps.

115
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How many ohms should one expect from a toaster pulling .86 amps
on a 120 volt circuit?

120 wvolts

~86 amps = 140 ohms.

Using a 120 wvolt source, what size fuse would be ne=ded for the
following? (Assume 125% load protection)

Ccffee pot 1000 watts
‘Stereo 1800 watts 3060 watts _
Humidifier 80 watts 120 volts ~ 2°-2 3™Ps.
3 Light bulbs 180 watts ¢
3060 watts o 25.5 amps
1.25 safety
32.00 amps

What size fuse is needed for the following circuit? (120 volt service
and 125% load capacity) ‘

Electric blanket 1500 watts
Reading light 100 watts 1622 watts _
Night light 6 watts 120 volts _ 13-2 amps
Alarm clock 16 watts
1622 watts 13.5 amps
: 1.25 safety
17.00 amps.

How much would it cost to operate three 700 watt light buibs for
8 hours per day? (Electricity costs 7¢ per kwh.)

3 x 100 = 300 watts 2400 _ 5 4 L wh

x8 hrs. K\ - 1000
2400 watts/day

2.4 x 7 = 16.8 ¢ per 8 hour day

!4‘ 1 . .
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10.

111-H-2-24

How much does it cost to operate a dryer fan continously when using
an electric motor pulling 9600 watts? Calculate the cost per hour,
per day, per week, and per month (30 days). (Assume electricity
costs 6.75¢ per kwh.) ' '

9600 watts = 9.6 kw

cost/hr. = $.65 or $648

cost/day = $15.55 or 24 hr. X $648 = $15.552
cost/wk. = $108.864

cost/mo. = $466.56

Using the rate schedule found on page 6 of VAS Unit 3003b, calculate
the cost to use 780 kwh of electricity.

50 kwh @ 5.4¢ = $ 2.70

50 kwh @ 3.2¢ = $ 1.60

200 kwh @ 2.6¢ = $ 5.20

480 kwh @ 2.2¢ = $16.56

Total Cost = $20.06
A1y
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STUDENT WORKSHEET
TEACHER'S KEY

ELECTRICAL WIRING PROCEDURES AND DIAGRAMS
(Rnfer to VAS Unit 3016a)

1. What do each of the foliowing represent?

@ b. ® c. d. S.j e.

Single Pole Keyless Duplex 3-way plackwire
Switch tampholder receptacle switch o
£, g. . h. & i TTTTTs .
bare wire fused recep- ground white wire pulichain
ticle screw receptacle
k. @ I EL m. "~ ‘ n. O 0. é
brass s-rew  switch and splice  silver screw cross-over

receptacle
p. E] g.’

4-way switch red wire

2. Connect the neutral line from the source directly to lampholders
or receptacles . This line is always ~ white (a color) and
‘never switched. )

;
e . 3. If you had three switches controllmg one light, what kinds would
they be? two 3-way, one 4-way

4. The conductor going to the hot side of a receptacle shoutd be black or
red in color.

5. if you had two switches controlling one light what L<mds would they
be? two 3-way .

6. Any neutral lines must not be attached to or taken from a
switch.

7. If you are working with 2-wire cables, cne wire will be black
and the other white . If it is 3-wire cable, the wires will be

white, black , and red

115 HI-H-2-25




8. All wires must be attached to terminals or __ spliced ﬂ_ at all switches, @

receptacles, and junction boxes.

ls a white wire always neutral? Explain. No, the white wire may be

9.
hot in a switch loop.

Show al!i wiring as cable.

Diagram the following in the space provided.
Omit all bare grounding wires. All duplex receptacies are unswitched.

0 . R it
—T o= | ® [
S

13.
. - = g 2 . - . 2 R

T

14.




15.

[-]

17.
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Pictorial

Electrical Symbols ()

Black Wire

White Wire

Red Wire

Bare Wire

Wires Spﬁced

Wires Crbssing - Not Spliced

Siver - Colred Terminal

Brass - Colored Terminal

Green - Colored Torminal -

Schematic

ey S AN S e




Pictorial

Flectrical Symbols {ia)

Keyless l.ampholder

Duplex | sceptacle

Pl Lampholder

Schematic

i11-H-2-20
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Pictorial

Electrical Symbols (iia)

| Single - Pole Switch

Three - Way Switch

Four - Way Switch

Fused Receptacle

Single - Pole Switch and Receptacle

Schematic

N
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CONTROLLEDBY A
SNGLE-POLESWTCH /™

DIAGRAH A

)

125



YLESS LAMPHOLDER

INTROLLED BY A
NGLE-POLE SWITCH

DIAGRAM B




(EYLESS LAVPHOLDER
CONTROLLED BY 4

SINGLE-POLE SWITCH

DIAGRAN C

13,

131



CONTROLLED BY TWO
I-WAY SWITCHES

132




(EVLESS LAVPHOLD
CONTROLLED BY WO
- WAY SWITCHES

DIAGRAM E

a4 =2
el 4

ERIC
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TRANSPARENCY DISCUSSION GUIDE
EVELOPING ELECTRICAL WIRING SKILLS

Transparencies - ELECTRICAL SYMBOLS

i, iia, and iiia

A. Use these transparencies as gn instructional aid when students
are learning to diagrarm electrical exercises.

B. Have students name the item represented by each symbol.

Transparencies - WIRING EXERCISES

DIAGR/ WS A-E

A. Use these transparencies to give students practice in 'diagraming
selected exercises.

B. Pcint out key procedures which students should cbserve during
their wiring assignments.

C. Identify preper wiring of "hot" wire and "neutral"” wire in
various wiring situations.

D. Have students use thie National Electrical Code to verify wiring

procedures, such as box capacity, size of wires, number of
wires per box. use of switches in conducters, etc.

135

111-H-2-37



SAMPLE TEST QUESTIONS
TEACHER'S KEY

ELECTRICAL WIRING

L}

t. Matching. Fill in the blanks with the answer that most completely
- answers the question.

D 1. The flow of tiny particles called electrons is

a. EMF.

b. magnetism.

c. power.

d. eiectric current.

C 2. Electrical energy for this area is generated by

gasoline engines.
diesel engines.
steam turbkines.
hydro-power.

0 ogw

A 3. The force that causes electrons to flow is called

a. volts.
b. amps.
c. ohms.
d. watts.
_ B 4. What instrument can be used to step up or step down electrical
current?
a. micro-unit
b. transformer
c. voltmeter
d. magnets
_C 5. An ammeter measures which of the following?
a. ohms
b. resistance
C. current
d. wvolts

B 6. Electrical resistance is measured in

a. amps.
b. ohms.
C. wvolts.
d. watts.

I11-H-2-39
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10.

11.

12.

13.

14.

Insulators have a recistance level that is

a. high.

b. low.

c. average.

d. any of the above

UL represents what?

uncerwriters label

Uncle Louie

Underwriters Laboratories
underground laboratory

oo oo

The meter or load center should be located

near the center of the area served.
close to a water source in case of fire.
underground.

near the road.

o Cc o

Wwhat is the wire that connects power from the pole to the
house named?

a. feeder wir

b. entrance head cable

c. ail of the above

d. none of the above

Number 14 wire is than number 10 wire.
a. larger

b. smaller
c. a different color

When wiring with metailic conduit, one _ need a bare
ground wire.

a. does
b. does not

A concrete slab patio is considered a electrical loca-
tion.

a. dry
b. wet
c. damp

A 4-way switch can be used with .

one 3-way switch.

two or three 3-way switches.

two 3-way switches.

any number of 3-way switches but with at least two 4-way
switches.

oo oo



B 15. The minimum length of free conductor that shall be left at each
outliet or switch box is

4 inches of wire.
6 inches of wire.
2 inches of wire.
8 inches of wire.

o0 ogow

C__16. The maximum number of wires permitted under a screw is

a. 2 wires.
b. 3 wires.
c. 1 wire.
d. 4 wires.
B 17. The sharpest bend permitted in nonmetallic cable is
degrees.
a. 10
b. 45
c. 80
d. 120
A 18. It becomes necessary to use the white wire as the hot line to

the switch in a

a. switch loop connection.
b. pulli-chain receptacte.
c. Kkeyless receptacle.

d. 3-way switch.

A iS. To control a light from two places use

two, 3-way switches.
three, 3-way switches.
two, single pole switches.
any of the above

o0 o0o

D 20. To contro! a light from three places use

two, 3-way and 1 single pole switches.

a.
b. three, 3-way switches.
c. three, single pole switches.
d. one, 4-way and two, 3-way SWItches
1. True or False. Piace the correct answer in the blank next to the
number.
T 1. The grounded conductor shall be permanent, continuous, and

shall have ample carrying capacity.
T 2. Service from one building to another should not pass through

another building.
/
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10.

11.
12.
13.
4.
15.
16.

17.
18.
19.

20.

All 3-way and 4-way switches <hall be wired so that all switch-
ing is done in the ungrounded circuit conductor. ’

It is usually true that wiiere a dead short occurs a fuse will
blow. '

Ground rods and clamps are nct important in farm and city
dwellings.

Three conductor self-supporting service drop wire is usually
found connecting circuits inside buildings.

Split bolt connectors should be soldered after tightening.
Pennies should never be used in the place of fuses.

Ground-fault circuit protection is not required for cutdoor
receptacle outlets.

A blown fuse is usually a warning signal that the circuit ic
overloaded.

Ammeters are hooked in series with a circuit.

Glass is not a good insulator.

Eiectrica! equipment shou!d be stamped with a UL.
Many eiectrical fires are due to faully wiring.

it is a good idea to wr:ap extension cords around nails.

It is not safe to put extension cords under carpets because of
fire.

Volts equals amps times watts.
Ohms measures resistance.
Amps times ohms equals volts.

The circular mil is used to indicate the size of wire.

Complete the following probiems.

1.

Complete the diagram for the ohm's law equation.

w
&




Complete the diagram for the power equation.

&

if a grain dryer operates on 240 voits and 50 amps, how
many watts of electricity dces it use?

ans. 12,000 watts

240 x 50 = 12,000 watts

If a spotlight operated on 120 volts and uses 4 amps, what
is the resistance of the circuit?

ans. 30 ohms

l%__Q = 30 ohms

if a grain auger motor operates on 115 volts and uses
600 watts of electricity, what is the ampere rating of the
motor?

ans. 5.2 amps

600 _ .
775 = 5.2 amps

If a milk cooler compressor uses 12 amps and has a resis-
tance of 20 ohms, what is the voltage requirement of the
compressor?

ans. 240 vcits

12 x 20 = 240 volts
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V. Matching. Place the letter of the best answer in the biank next to
the number. :

C 1 @ A. Single pole switch
B. Duplex receptacle
A 2. |
C. Keyless lampholder
B 3 o= D. Puii-chain iampholder
o ¢
E£. Three-way swiich
H 4
F. Single pole switch and receptacle
L 5, =—=—m—=—= G. Four-way switch

H. Black wire
. Wires crossing not spliced
J. Fused receptacle

K. Wires spliced

®
r L. White wire
. I M. Red wire
EEJ N. Bare wire
J_10. Lz E
P O_
O
@
&

Silver colored terminas

G 11. P. Brass colored terminal
Q. Green colored terminal
o 12.
P 13.
Q 14.
F 15.
N 96, — -
14;
K 17 -
[11-H-2-44
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V. Diagraming Circuits

1. Diagram a keyless lampholder controlled by-a single pole switch
with an unswitched line in at the receptacle.

~

—_ — ___L'——"_____l
—=1 = ? =

Diagram a keyless lampholder controlled by a single pele switch
and an unswitched duplex receptacle, with an unswitched line
in at the keyless lampholder.

SN N

(? [T

Diagram a keyless lampholder controlled by two 3-way switches,
with a line in through the swiiches.

O—EI—

3.

20 TSI T

©

Diagram a keyless lampholder controlied by two 3-way switches,
with a line in at the keyless lampholder

4.

— — — — — e —— — —

g ® [T T

c}

112
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UNIT H: AGRICULTURAL MECHANICS

PROBLEM AREA: ADJUSTING AND MAINTAINING PLANTING EQUIPMENT

SUGGESTIONS TO THE TEACHER:

This problem area is designed for use with eleventh grade or ad-
vanced students in vocational agriculture programs. The recommended
time for teaching this problem area iz during the spring. This period is
recommended because the students will be able to make planter adjustments
in the field. The students could also make adjustments on the drill in the
field.

~

The estimated instructional time for this probfem area is ‘IO\t‘a 15
days, depending on how far the teacher wishes to~go in developing \‘the
skiils required to adjust planters and drills. Time will also need to be
allotted for maintenance of the equipment. If the students are to be
involved in a large number of field activities, the instructioral time will
need to be increased.

tnstructers are encouraged ito conduct a local search to loeate other
supplementary materials for use with this problem area. The items in this
problem area are for reference or mogification as instructors adapt these
materials to their local situation.

CREDIT SOURCES:

These materials were developed through a funding agreement, R-33-
13-D-0362-466, with the lllinois State Board of Education, Department of
Adult, Vocational and Technical Education, Research and Deveippment
Section, 100 North First Street, Springfield, Ililinois 62777. Opinions
expressed in these materials do not reflect, nor should they be construed
as policy or opinion of the State Board of Ecucation or its staff.

The teacher's guide, student worksheets, transparency discussion
guide, and test questions were developed by Al Zwilling, Department of
Vocational and Technical Education, University of lllinois. Transparency
masters were prepared by Vocational Agriculture Service, University of
Itlinois. Suggestions and guidance in the development of these materials
were provided by the Rural Core Curriculum Field Test Teachers. This
probiem area was reviewed by the following vocational agriculture teachers:

Brian Cirks - Alexis High School

Steve Myers - Lewistown High School
Jack Stork - Jerseyville High School
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TEACHERS' GUIDE

I. Unit: Agricultural mechanics
Il. Problem area: Adjusting and maintaining planting equipment

1. Objectives: At the close of this problem asrea students will be able
to:

1. Calibrate a planter to the desired planting rate.

2. Calibrate a drili to the desired seeding rate.

3. List the recommended maintenance practices for the drill and
' planter.
4. Calibrate fartilizer, herbicide, and insecticide attachiments at the

correct rate.

5. Properly service and maintain the planter during planting
season.

iV. Suggested interest approaches:

1. Ask students to explain how they maintain their planters and
drills at home.

2. Use the Competency fnventory to assess the students' present
level of knowledge about planters and drills.

3. Lead a gr‘ox.ip discussion on why accurate calibration is impor-
tant.
4, Bring an individual planter unit into the classroom, and have

students experiment with adjustments.

5. Ask students to list the various parts of a planter or drill from
an overhead transparency.

V. Anticipated problems and concerns:

1. How do | adjust the planting rate on the planter?

2. How do | calibrate the planter attachments?

3. Are all planters calibrated the same way?

4. What are the adjustments on a drill? :
5. How do | set the drill for fertilizer application?

14 HI-H-3-3
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8.
9.

what are the parts of the planter?
What are the parts of the drill?
How should pilanters and drills be maintained?

How should planters and drills be serviced before storing:

Suggested tearning activities and experiences:

1.

L3

List problems and concerns identified by class on the chalk-
board. :

Go over the Information Sheets included with this problem area
for the students to gain general information about planters and
drills.

Have students complete Worksheets 4 and 5 using references
from the classroom, and those included with problem area.

Have students complete the corn planter and drill Worksheets 1,
2, and 3, using either an owner's manual for the planter, or
bring a planter into the shop and have them answer the ques-
tions. '

Use the Competency Inventory to introduce the students to the
skills needed to enter the job market. Have students complete
the Competency Inventory, rating themselves on how well they
have mastered certain competencies. ‘

Bring a planter into the shop. Show the students what parts
rneed to be maintained. Show students how to adjust seeding
rates and planting depths, and how to adjust the attachments.

Bring a grain drill into the shop. Show the students what parts
of the drill need to be maintained. Show them how to set the
seeding and fertilizing rates.

Use the selected transparencies and discussion guide to help the
students better understand planters and drills.

Use selected test questions to evaluate the students' progress.

Take the students to the school plot, and have students make
adjustments on the planter and drill. Have students adjust the
depth of planting, and the rate of planting. Have studerits
calibrate fertilizer and pesticide attachments.

'

Take the planter or drill back to the school shop, and have
students prepare it for off season storage. Have the students
clean the planter boxes or bin, or the seed bin on the drill.
Have students lubricate all moving parts. Have students remove
excess dust, and dirt from the equipment.
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12. Have students prepare a bulletin board with the different types
of planters. Have students volunteer to discuss the advantages,
and disadvantages of the conventional planter, the plateiess,
piateless air pianters, and minimum tillage planters.

VIl. Application procedures:

1. Students should acquire knowiedge in planter and drill mainte-
nance that wiil be beneficial to them on the farin or in their
employment.

2. Students should use these skills to improve the supplementary
farm jobs section of their S.O.E. programs.

VIitl. Ewvaluation:

—d

Collect and evaluate students' worksheets.

2. Construct and administer a pencil and paper. test, using some of
the sample test questions included with this problem area.

The teacher could use the Competency Inventory as a guide tn
evaluate the number and quality of skills the student has learned
from this problem area.

w

IX. References and aids:
1. Transparencies included with this problem area.
2. Information sheets included with this problem ares.

Supplementary References:

1. Deere and Company, 1981 Fundamentals of Machine Operation,
Planting. = ___
/ _—
2. Owner's manuals for planters and drilis.

g,
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COMPETENCY INVENTORY

ADJUSTING AnD MAINTAINING PLANTING EQUIPMENT

Student has no knowledge of competency.

Student has read about competency.

Student has seen competency performed.

Student has performed competency.

Student has performed competency without supervision.
Student does possess skKill.

Student doers not possess skill.

SN OO Es W -

Competency Circie Onre

Interpret planting charts on seed corn bag 1
Calculate actual seeding rate

Adjust planter or drill for recommended
seeding rate

Calibrate fertilizer attachments -

Calibrate insecticide and herbicide attachments
Adjust planting depth

Properly maintain planters and drills

Set row spacing

Set planter markers

Trouble shoot problems with planters

and drills

11. Follow recommended safety practices when
working with planters and drills , 1.2 3 4 5
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12.

13.

14.

15. Describe the effects of row width and plant
population

16. Identify parts of a planter and drill

17. List the parts of planters and drills that need to be
maintained

N (o206 )]
~ ~N

These are competencies outlined in the National Ag Occupations Competericy
Study, for entry leve!l positions of agricultural production.

Name Date
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INFORMATION SHEET #1
FUNCTIONS OF PLANTERS AND DRILLS

OPENING A FURROW IN THE [soiL

The grain- must pe placed in moisture for the graln to germinate.
The graing should be at an equal depth, regardless of the soil condi-
tions. The furrow opener on planters and drills allows for both of
these conditions to be met.

2

METERING THE SEED
In order to ‘obtam maximum .yields, the seeds must be planted at

specific rates. This is accomplished by use of metering devices on
planters and drills, which regulates when seeds are put into the soil.

PLACING THE SEED

Crop vyields depend heavily upon depth of planting, and spacing
between plants. If recommendations were not followed, yuelds would

- be reduced. This function is accomplished by the two previous func-

tions. The furrow opener provides a uniform depth for the seeds,
while the metering device allows for equal spacing between plants

COVERING THE SEED

The seed must be covered for protection against such factors as
temperature, moisture and rodents. if the seeds were not covered,
these factors™and others would decrease the possibilities of the seeds
germinating, and thus decreasing vyields. This function is usually
accomplished by the use of press wheels on planters, and by the
chains or drags on drills.

FIRMING THE SEEDBED

Another function cf the planter is accomplished by use of the press
wheels and chains. This function is firming the seedbed. This
reduces crust forination, and provides for excellent germinating
conditions. '

i
S
G

H1-H-3-9



Hwh -

—_
.

N

i
|
i
|

11-+-3-10

INFORMATION SHEET #2

TYPES OF PLANTERS

bt

Row crop planters
Grain drilis '
Broadcast seeders
Specialized planters

Row-crop planters are classified by the crops planted and the plant-
ing method. They are sized according to the number of rows they
will plant and the spacing between rows. These planters are differ-
ent in frame type, planter drives, furrow openers, seéd metering
systems, seed placement sysiems, seed depth control systems and
seed covering devices. Some of these planters include attachments
for herbicides, insecticides, tillage, and monitcring.

Grain drills are used when solid anting is io occur. This means the
rows are too close to permit cultivation or other cultural practices
between them. Grain drills are usually used for crops such as soy-
beans, wheat, oats, barley, and grain sorghum; .and grasses and
tzcumes like bromegrass, fescue, timothy, aifaifa, amd clover. There
2r¢ three major types of grain drills. = They are the end-wheel drill,
piress-wheel drill, and tilling seeder. Grain drills are usually sized
according to the number of furrow openers, and the distance between
openers. Drills differ in method of drive, seed metering, type of
furrow openers, seed depth control, seed «overing and firming, and
vagous attachments. :

Broadcast seeders have rc actual planting devices. The seed is
broadcast on top of the soii. It is vary important that there be a
good seedbed, and some method of covering the s:ed once it is broad-
cast. Seed distribution is usualiy less accurate than other methods
listed. There are twn general types of seeders. They are the cen-

trifugal type and full-width-feed broadcaster.

Specialized planters are those which are required to plant specific
crops. These include pianters for potatoes and vegetables, and
transpianters. They are only used fur one specific purpose, and are
all very different, depending 2n which crop they are planting. How-
ever, the same basic functions still apply.

14
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INFORMATION SHEET #3

STORAGE PROCEDURES FOR PLANTERS

nspect all parts for wear and breakage.
Empty and clean the fertilizer, herbicide, and insecticide boxes.

Remove and wash fertilizer parts to prevent severe corrosion from
fertilizer residue.

Coat the furrcw openers and knife or disk ccverers with oil or grease
to prevent rusting.

Paint any exposed metal sur‘féces to prevent rusting..

Lock the markers into transport position.

Block up the planter with the wheels off the ground in a building.
Wipe all fittings clean before lubricating.

Lubricate all bearings and moving parts.

Remove hydraulic cylinder from planter.

1N
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INFORMATION SHEET #4

STORAGE PROCEDURES FOR DRILLS

1. Inspect all parts for wear and breakage.
2. Remove all seeds and fertilizer from the hoppers.

3. Remove and wash fertilizer parts to prevent severe corrosion from
fertilizer residue.
4. Paint the hoppers where paint is chipped off.

5. Coat the inside of the fertilizer hopper with diesel fuel to prevent
corrosion.

6. Ciean furrow openers and coat them with oil or grease to prevent
rusting. '

7. Remove drill tubes, clean them and store them in the graiiv hopper
until the next season.

8. Raise the drill and block it up so the tires do not touch the ground.
9. Wipe all fittings clean before lubricating.

10. Lubricate all bearings and moving parts.

I1-H-3-12




STUDENT WORKSHEET #1

PLANTER INFORMATION SHEET

Use either an owner's manual or an actual planter to complete this work-

sheet.

Mfa. Name Model
Size Conventional or No-Till
Planter

what row spacings are possible?

How is pressure on the press wheels adjusted? _

List special pracautions for transporting?

Describe how to set the markers? -

Is this a plate, or platzless planter?

Planting Unit

What planting -ates are possible?

How is depth o~  planting controiled?

What is the capacity of the hoppers?

How are seed plates mat:-hed to the seed?

How is the seeding rate adjusted?

Fertilizer Attachment

How is the fertilizer attachment erg=723d?

wWhat care is needed for fertilizer attachments?

1 = il-H-3-13




what maintenance is needed on fertilizer attachments?

Where is fertilizer placed in relation to the seed?

what is the capacity of hoppers or tanks?

How are the fertilizer attachments calibrated?

Insecticide and Herbicide Attachments

What care is needed on these attachments?

How are these attachments calibrated?

Planier Servicing

Why is it important to have proper tire inflatio:?

What parts of the planter should be lubricated daily?

How should the planter Le prepared for end of season storage?

| Sy
<t
oy
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STUDENT WORKSHEET #2
GRAIN DRILL INFORMATION SHEET
Use either an owner's manual or an actual grain driil 1o complete tisis work-
sheet.

Mfg. Name Model Size

What is the capacity of the seed tank?

What is the capacity of the fertilizer tank?

How is the seed covered with soil by this drill?
(

How do you adjust the seeding rate?

How do you adjust the fertilization rate?

Why is it important that the drill be at a specific drawbar height?__

wWhat parts of the dritl should be lubricated caily?

What maintenance activities should be employed to keep the drill in good
condition?

How should the planter be prepared for off season storage?

i1-H-3-15




ADJUSTMENT

STUDENT WORKSHEET #3

PLANTER ADJUSTMENTS

HOW ADJUSTMENT 1S MADE

Rate of planting

Depth of planting

Fertilizer rate adjustment

Herbicide and Insecticide
rates adjustments

Row spacing

Marker length

-

Planting speed

15
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STUDENT WORKSHEET #4
PLANTERS

Identify the main parts of the planter illustrated.

10

1. 6.

2. 7.

3. 8.

4, 9.

5. 10.
Questions:

1. What are the five functions of a planter?

A.

B.
C.
D
E

ek
(O
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10.

HI-H-3-18

whst are the classifications of row-crop planters?

A
B.

How are row-crop planters sized?
A.
B.

What are four types of seed melering devices?

oOm>

what are four types of furrow openers?

T
o)
~

are four types of seed coverers?

UOw> =

What are four types of seed placement mechanisms?

CcCOo>

Why is row width important when planting crops?

ist five storage procedures for planters.

L

A.
B.
C.
D.
E.

List two adjustments on the pi.ater " el must
A. '
B.

be made in

the

fieid?



identify the main parts of the plateless air planter

— O ™M TN
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STULENT WORKSHEET &5

GRAIN DRILLS

'dentify the main parts of tine grain drill illustrated.

1. _ 6. _
2. 7.
3. o 8.
4. 9.
S. 10.
Questions: y
1. What are two different methods of covering the seed with a grain

dritl?

A.

B. _

16
OdJ
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What are

two different types of feedcups used on drills?

two types of furrow openers used on grain drilis?

five functions »v a grain drill?

storage procedures for storing ¢rain drills.

164
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JOB SHEET #1
ADJUSTING PLANTERS FOR CORN AND SOYBEANS

OBJECT!VES:

1. To be able to properly set a planter for planting corn and soybeans.
2. To be ablg to adjust the planter for corn and - ‘sbeans.
MATERIALS:
1. A planter and tractor
2. Seed corn
3. . Seed soybeans
4. Properly prepared seed bed for planting
S. Operator's manual X
PROCEDURES:
1. Take students to the plot where tractor and planter are located.
2. Give the students the recommended planting rate for corn.
3. Have students adjust the planter for the given population.
4. Give students recommgzaged pianting depth.
5. Have students adjust 16 recommended planting depth. .
P 6. Have students decide on the speed of the iractor.
7. Have students check periodically to make sure adjustments are cor-

rect.

Repeat the procedure only this time use soybeans. Make ‘sure stu-
dents make all the necessary changes in the planter when switching
from corn to soybeans. :

/

oo

OBSERVATIONS:.
Have students note th= differences for planting corn and soybeans.
APPLICATION:

How could ycu or your S.0.E.P. benefit from this activity?

-~
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JOB SHEET #2

ADJUSTING DRILLS FOR SOYBEANS AND SMALL GRAINS

OBJECTIVES:

1. To be able to properly set a grain drill for sowing small grains and
soybeans.

2. To be able to adjust a grain drill for sowing small grains and soy-
beans. '

MATERIALS:

1. A seed drill and tractor

2. Wheat or oats

3. Soybeans .

4. Properly prepared seedbed for planting wheat. This would be dore

in the fall, or with a properly prepared seedbed for oats in the
spring. A seedbed for sowing soybeans is also needed.
‘Operator's manual

(92

PROCEDURES:
1. Have tractor and drili at the site of the prepared seedbed.
2. Have students set the drill for sowing oats with recommendations

given by the teacher.

Have studen' begin sowing, then have them check to see if they are
sowing the recommended amount at the recommended depth.

Have students set drill to piant soybeans.

Have students adjust drill for the recommended rates for soybear:.
Have students periodically check ¢n the adjustments.

[op I SARE SN w

OBS=RVATIONS.

Have students describe the differences between setting the drill for
oats and setting it for soybeans.

APPLICATION:

Ask students how this activity could improve their S.O.E.P.'s, and
their planting skills.

111-H-3-24




JOB SHEET #3

PREPARING PLANTERS AND DRILLS FOR STORAGE

OBJECTIVES:

1. To be able tc clean and lubricate a olarter or drill for storage.

2. T be able to recognize any repairs that neec to be done, before the
equipmert is used again.

MATERIALS:

7. Planter or drill

2. Set of common tcols

3. B8lack paint or used oil

4, Paint brush, wire brush and putty sz

5. Operator's manual

PROCEDURES:

1. Remove che , clean, lubricate, and replace them.

2. Remove fertiiiizer, pesticide, and sezed from buves, and cioin the
boxes, bins, and grain tubes.

3.  Lubricate ali necessary parts.

4. Clean furrow openers or shoes, and cost therm with black paint or oil
to reduce rusting. ‘ '

5. Check all parts to make sure all ars in working condition. Check for

wear. Replace or repair worn and broken paris.
OBSERVATIONS:

Why is it wiser to repair a planter or drill before putting it in stor-
age, rathe- thar when removing it from storage?

APPLICATION:

How could this exevcise heip you or your home farm, or with your
S.0.E.P.?

164
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JOB SHEET #4

CHANGING ROW SPACINGS

OBJECTIVES:

7. To make stucenis aware of some of the adjustments on planters.

2. To allow students t¢ complete an actual adjustment, by setting row.
spacings.

3. To make siudents aware of how different row sp=acings affect yields.

MATERIALS:

1. Planter

2. Set of wren: s and tcols

3. Operator's manual

PROCEDURES:

1. Lower the planter to the ground.

2. Loosen the mounting boits.

3. Move the planting units to the desired width.

4. Adjust the middle units su that each is one-haif the distance of the

row spacing from the center.

5. Adjust the other units according to the row width, and retighten’
mounting bolts.

6. Recheck to make sure the row spacings are cor: .

7. Adjust the spacing of the fertilizer fiirrow oper , so that it is about
2 inches cway from the seed.

QUEST!IONS:

1. What are the most common row spacings for corn? Soybeans?

2. What “hingjs must be done to assure accuracy?

3. Why must the fertilizer openers be moved?

OBSERVATIONS:
1. What is the most difficult part of this procedure?

2. why is it important that the row :pacings be accurzte?
APPLICATION:

Discuss how this ability can be wusec .o improve the students'
S.0.E.P.'s. :

lil-H-3-26 16
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TEACHER'S KEY
TUDENT WORKSHEET =4

PLANTERS

tdentity the main parts of the planter iilustrated.

1

10—
5
I, weed Hoprer Depth Adjustment
l. erbicide .r Insecticide Hopper 7. Gauge \Wheels
g insecticide Tube 3. Furrow Openers
4. Herbicide Ditfuser S. Couiter
5. Seed Firming wWheels 10. Trame '
Questions:
1. wWhat are the five ianctions of a planter?

A. Open the soil

B. Meter the seeds

C. Place the seeds

D. Cover the seeds

E. Firm soil around the seeds

o 111-H-3-27
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2. what are the classifications of row-crop planters?
A Crops planted
B. Pianting method
3. How are row-crop planters sized?
A Number of rows they wiil piant
E. Spacing between rows
4. What are four lypes of seed melering ddvuices”
A Seed plate
23 Finger-pickup
C. Air devices
) Volume devices
3. Wheat are four types ot furrow openers?
A Double-disk
£ RunNner
C Combir:aticn doubie-disk and runnes
i) :\ PRV
: Sioat are four tyocet o seed coverers?
) N0 e
Pite
Drish,
Thon
7. What e foun Tones o seedd o cement mechanisms?
. [T 'ff:"f’/','- tule
& Tonve o ot
. Rotary -valve arop
o Air drop
o why 1s row width impertant when planting crops?  When niants are
too close, there is loc much compelition tor nutrients and iight, and
piants do nol ac well.
9. List towe storage procedures tor planters,
o {May use any 1 am those histed on the transparency
<
o
E. o e
10, List two adjustments 0 the piat. that must e made in the field?
AL Field calibration
B. Flanting depth
- ](I:'v
4
1t H3-28
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Aruitoxt provided by Eic:

ldentify the main parts of the plateless air planter.

L Wwh =

Press wheel
Marker

Seed drum

Seed hopper
Fertilizer ~ocpper

6. Furrow opener
7. Runner

8. Seed tubes

9. Fertilizer tubes
0. Depth adjustment

16,
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TEACHER'S KEY
STUDENT WORKSHEET

GRAIN DRILLS

identify the main parts of the grain drill iHustrated.

3

1. Seed hopper 6. Frame

2. Fertilizer hopper 7. Seed metering control
3. Grass seed hopper 2. Furrow openers

4. Hydraulic cylinder 9. Seed tube

5. Hitch 10. Press wheeg!

Questions:

1. what are two - fferent methods of covering the seed with a grain
dri!l?
A. Press wheel

B. Drag chain

{11-H-3-30




2. Yhat are two different types of feedcups used on drills?
A. Fluted
B. Double run

What are two types of furrow openers used on grain drills?
A Disk type
B. Shovel type

(@8

4, what are five funciions ci a grain drill?
Open the soil

Meter the seed

rlace ths -z=d

Cover the seed

Firm soil around seed

mO O wWr

wu

ist five storage procedures for storing grain drills.
(May use any for those listed on the transparency.)

mMoOm>
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Parts of a Planting Unit
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Parts of a Plateless Air Planter
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Types of Metering Devices

111-H-3-36

Q

Aruitoxt provided by Eic:

E



Planter Depth Adjustment
A,
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Plantey Jepnth Adjustment ' .’
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Planter Depth Adjustment
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Parts of a Grain Drilt
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Types of Feedcups on Drills
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Types of Feedcups on Drills
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Adjusting Seeding Rates
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" @ANSPARENCY DISCUSS!ON GUIDE

ADJUETIMNG AND MAINTAINING PLANTING EQUIPMENT

Transparency -+ PARTS OF A PLANTING UN!T

1. Have students identify the parts of the planting unit, and record the
name on the transparency beside the part.

2. Ask the students 5 give tha function of each part.

3. The parts listed are:

N Seed hopper 6. Depth adjustment
2. Herbicide or insecticide hopper 7. Gauge wheeis
3. Insecticide tube 8. Furrow openers
4. Herbicide diffuser S. Coulter
S. Seed firming wheels 10. Frame

Transparency -- PARTS OF A PLATELESS AIR PLANTER

1. Ask students to identify the parts labeled and record c¢n the trans-
parency.

2. The parts listed are:

Press wheel Furrow opener
Marker Runner
Seed drurs Seed tubes

Fertilizer tubes
Depth adjustment

Seed nopper
Fertilizer hopper

b WwWwN -
QOWMnN~ym

.
1

Transparency -- METHOD3 OF COVERINC SEED

1. Identify the two major wiys of covering seec's wil: a planter. These
are firming wheels and press -vhee;s.

2. Discuss the advantages of the firming wheels over the press wheel.

3. Identify some of the common types of presc wheels used on planters.

Transparency -- TYPES OF METERING DEVICES
Icentify the fthree types of metering devices and o, each operates.

A. Seed Plate - has openings or cells, and rotates at the bottom of a
seed hopper. As thec seed plaiz “urns the scad falls into the cells.
Only orie2 seed should fall into each celi. A spring loseded cutoff pawl
keep: sceds other thar: the one in the ceed plate cell from dropping
frory ihe hopper inte the discharge tube.

R, Fmnger Pickig - hac spring loaded fingers that are opened ana clos'm‘
bv & car as ‘hey r.tste. The cerr is fod From che hcoper into ¢he
reszrvosr My gravity.  The fingeir: pick up and trap th2 ker- 3 b -

34547
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tween the finger and the stationary plate. It is then carried to the
discharge hole where it is ejected into the seed placement mechanism.

C. Air Metering - There is a seed drum which ic ground driven *»
provide cccuracy. Seed flows from the seed hopper to the sec
drum. A fan pressurizes the central seed hopper and the seed
metering drum. The seed drum has a row of heles around the cir-

cumference for each row being planted. The :c-<3ure inside e
drum is higher and holds the sgeds in the :» e3. As the drum
rotates near the discharge manifoid, 2 releaws: v+ ..t mounted on the
outside of the seed drum bListks the hote. Tiw 1€,d falls by gravity

into the seed discharge maiiivid, where it is pushed by air through a
seed delivery tube to the row plantmg unit.

Transparencies ~- PLANT.  -~DJUSTMENTS
1. The first transpar: =,y hows three different ways of adjusting the
depth of planting. -~ newer planters may be adjusted by simply

moving a handle higher or lower. Older models have a depth control
sirap which is used to adjust the planting depth.

2. Have siudents identify which type fhey have on their planters on
their home farms.

3. The second transparency shows how to set the seeding rate, and the
herbicide and insecticide rates. Make students aware that those

shown in the transparency are only one methnd and there are other
methods to make this adjustment.

Transparency -- PARTS OF A GRAIN DRILL

1. Have students identify the parts of the 3rain drill, and record the
names of the part on the transparency.

2. Ask students to identify the function of each part.

(§V]

The parts listed are:

1. Seed hopper 6. Frame

2. Fertilizer hopper 7. Seed metering control

3. Grass seed hopper 8. Furrow openers

4. Hydraulic cylinder 9, Seed tube

5. Hitch 10. Press wheel
Tr  ~parency -- METHODS OF COVFRING SEED WITH A GRAIN DRILL
1. iscuss the advantages and disadvantages =f each type of method.
2. Discuss the cover chains and the press whetls.

Transparency -- TYPES OF fEEDCUPS ON GRAIN DRILLS

Discuss the fluted and double run type.
15
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Transparency -- ADJUSTING SEEDING RAT

Th. seeding rate 1is usually adjus-ec ty woving a lever
to increase or decrease the seeding rzt

Do
o
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0

+
_0 5

]

+

+ &,
o 0.
MATCHING

TEACHER'S KEY

SAN! _c TEST QUESTIONS

ADJUSTING AND MAINTAINING PLANTING EQUIPMENT

and Faise (O

1.

2.

The purpose cof the press wheel is to firm the seedbed.

Row crep planters are sized according to the number of
rows and the spacing between rows.

There are five major types of grain drills.

Grain drills are usually sized according to the number of
furrow openers, and the distai = hetween them.

Planting depih should be adju:ied before geing to the field
o ~lant.

Pianter markers should alws . s be adjusted after adjusting
row widths.

Leaving seeds in the hey =2r is & recommended storage
practice.

Furrow openers should e coated with oi! or grease to
prevent them irom rusting.

The inside of the fertilizer hopper can be coated with diesel
fuel to prevent corrosion.

Double dizk is ore of the four types of furrow openers.

“latch the following crops to the most common typs of pianting msthod.

>Elm

DN W —

>

b

o

Match the

o

e

Corn A. Drill

Scybeans

Wheat B. Row-crop planter
Oats

Grain sorghum
Sweet corn

function with the part which will perform the function.

N (2P =

Open the soil A, Seed tube

Select the seed ~. Metering mechanism
Placing the seed C. Furrow opener
Covering the seed D. -Press ..neel
Firming the seedbed E. Coverer

185 ‘ lii-H-3-51



SHORT ANSW "R
Describe how .cawn of tra following adjustmenis are made.

Depth or planting

Row spacing

ESSAY

Discuss how the t(nh.ee types of metering systems operate. The three
types are seed plate, finger pickur. and air metering.
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UiT H: AGRICULTURAL MICHANICS

PROBLEM AREA: MAINTAINING AND REPAIRING SMALL ENGINES

SUGGESTIONS TO THE TEACHER:

Tnis problem arez is designed for use with eieventh grade or -dvanced
students in vocational agriculture programs.

Tne estimatec instructional time for this problem zrea is 20 to 30 days
depending on how far the teacher withes to go in developing student knowl-

edge and skills in small engine maintenance. If *"iz students are to be in-
volved in other activity exercises, the instructiw. time will need to be
i~creased. Thece materials were selected and devxz.oped with the ?%:dowing

assumptions:
A. Students may not have prior experience with small engines.

B. Schca}llaboratories will have access to the basic mechanice' teools
and smeall engine equipment.

Students wiil have sccess to used smzli engines through the school
or from home.

@]

D. Instructors will have rade zrrangements with sr2ll engine parts
distributors to have avai able necessary replacement parts.

The instructor is encouraged to conduct a local search to locate other
supplementary material for use with this problem area. The items in this
probiem ares are for reference or modification as instructors adapt these
materials to t.oeir local situation.

CREDIT SOURCES:

These materials were developed ‘through a funding agreement, R-23-13-
D-03c2-466  .ith the lltinois State Board of Education, Department of Adult,
-Vocational end Technical Education, Research and Develupmenti Section, 100
North First Street, Springfield, tillinois 62777. Opinions expressed in these
materials do ot reflect, nor should they b= censtrued as po'iiy or opinion =f
the Stiste Board of Education or its staff.

" The teacher's guide, student wc-ksheets, and test questions were devel-
oped by Richard Schertz, Vocational Agriculture !nstructor, Moweaqua High
Schoo!, Moweagua, Illinois and Jerry Pepple, Agricultural Education Division,
University of .llinois Transparency masters and the transparency discussion
guide were prepared by the Vocational Agriculture Service, Uniyersity of
lliinois. Suggestions and guidance in the development of these materials were
providea oy Lthe Rural Core Curriculum Field Test Teachers. This problem
area was reviewed by the following vocational -agriculture teachers:

Y

f

Richard 5Schertz - Moweaqua High School
Richard Watson . Raymond-Lincoinwood High School /
/
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Robert Wheeler
Morris McClelland
Larry Melhouse

114-H-4-2

Flora High School
Rushvilie High School
Avon High School



TEACHER'S GUIDE
.. Unit: Agricultural mechanics
il. Problem area: Maintaining and repair‘ihg smal! engines

1. Objectives: At the end of this proktlem area students will be able

to:

1. Name and visually identify the sequence of a complete cycle of
a two- and four- stroke engine.

2. Name the parts of a small engine which were identified in class
and explain the functlon of each.

3. Identify and use small engine tools and measuring devices
safely and correctly. '

4. . Disassemble, repair, and reassemble a small engine to the

satisfaction of the owner and/or instructor.

<

Suggested interest approaches:

N

1. Have students identify home and farm equipment that uses
small engines. Develop a list of students' suggestions on the
chalkboaurd.

2. Develop class discussion on the job opportumtles which require

competencies in small engine operation.

3. Organize a field trip to a small engine dealership and repair
shop. Have students identify wvarious job skills and interview
the employers and employees concerning occupational require-
ments and opportunities.

4, Bring a small engine into the classroom or take the class to
the !aboratory where a small -engine is partially disassembled.
Let students identify and explain the function of selected
parts. :

5. Distribute copies of retail catalogs which advertise equipment
using small engines. Have students identify the cost of a new .
engine versus the cost of overhauling the engine. Compare
these expenses against the cost of timely preventative mainte-

nance service.
6. Ask students to relate any experiences they have had with

small engines such as operation, mairtenance or overhaul. Use
Competency Inventory Sheet to identify essential skills.

V. Anticipated problems and concerns of students:

1. What are the differences between a four- stroke and two-strokz
cycle engine?

192 11-H-4-3
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3.

11.

T u

2;"7“(:\Vhat are the advantages and disauvantages of four-stroke and

two-stroke engines?
Do we bring our own engines to work on?
Wher vill we get to work on our engines in the shop?

De | need to br‘“ing special shop clothes when | work on my -
engine to keep from getring dirty?

Will we disassemble and reassemble our own engines?
Will we work on multi~cylinder engines?

What type of service needs to be done regulariy on small
engines to keep them in good wnrking condition? .

Who are the major manufacturers ol twc and four-cycle engines?
Where can | purchase small engine parts?

what safety precautions need to be foilowed when working on’

.smal! engines?

Suggested learning activities and 2xperiences:

1.

FES

(84

Conduct an interest approach on small -engines and then iden-
tify student problems and concerns. Use class discussion to
answer anc develop ideas for solving the identified problems
and concerns. A ) .

Develop possible solutions to these problems and concerns.
Use some or all the suggested teaching activities listed below
to solve the remaining problems and concerns.

Have students identify possible sources of used small engines
such as home farm, relative, local ag. business, or through an
ad in the local newspaper requesting used small engines for
service and repair.

Distribute VAS Unit 3014, "Small Engine - Principles of Opera-
tion, Trouble Shooting and Tune-Up". Handout Worksheet 1,
"Small Engine Operation and Trouble Shooting". Have stu-
dents answer the questions. Discuss their answers in class.

Disiribute VAS Unit 3020, "The Two-Cycle Engine", and Work-
sheet #2, "Principles of Two-Cycle Engine Operation". Use
this worksheet to identify the similarities and differences
between two-cycle and four-cycle engines.

Have students select a small engine in the agriculture me-
chanics laboratory and have them disassemble the engine.
During this exercise students should identify parts and ob-
serve actual operation sequences of the engine parts.

195
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10.

11.

12.

13.

14.

15.

16.

17.

Conduct a teacher demonstration on the procedure to follow
when -disassembling an engine. Point out the principles of
engine operation and part identification. This exercise could
be completed concurrently with Worksheets 1 and 2.

Use Worksheet 3, "identifying Small Engine Parts", and VAS
transparencies to identify and explain carburetion systems on
small engines and other small engine systems.

Distribute Worksheet 4, "Tools and Equipment for Small Engine
Overhaul". Conduct class demoristrations on the identification

and use of the special small engine overhaul tonls. Have

students compiete the worksheet and hard in for . .aluation.
Give students an opportunity to practice using the small

"engine overhaul tools.

Distribute Worksheet 5, "Small Engine Repair and Overhaul®
and Briggs and Stratton Repair Instructior, Marual V. Dis-
cuss the students' answers and conclusions before they disas-
semble their own engines.

Distribute Job Sheet 1, "Using and Reading Micrometers", have:

students complete the Job Sheet and practice using micro-
meters.

Have students bring in their own engines anc¢ the operators'
manuals. Distribute and have students complete Worksheet 6,
"Engine Specifications". Use VAS transparencies to discuss
how to read and interpret name plate information which is
essentiai when ordering replacement parts. '

Distribute Job Sheet 2, "Four-Cycle Engine Overhaul®. Have

students bring in their own four-cycle engines or use engines
owned by the school. Engines commonly used, are vertical

shaft lawnmower engines. Have students complete the overhaul
of a small engine in ag. mechanics laboratory.

Provide individualized instruction to students as they disas-
semble, repair, and reassemble their engines. - Demonstrate
how to properly complete the activities in step #33 on Job
Sheet 2.

Use Job Sheet 3, "Two-Cycle Engine Overhaul”, if students
are to overhaul two-cycle engines.

Collef:t and evaluate Job Sheets 2 and/or 3 after ctudents have
completed the overhaul of their engines and had them started.

Have students prepare their engines: for off-season storage by
using Job Sheet #4, "Off-Season Storage of Small Engines®.

I11-H-4-5
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wll Toxt Provided by ERIC

1.

: Appliéation procedures:

This unit may be used to emphasize agricultural mechanics in
stucent's SOEP's.

This unit may also be used to help prepare students for the
FFA Ag. Mechanics contest.

Evaluation of student progress:

1.

Prepare and administer a pencil and- paper test on materials
covered in class. '

Grade worksheets and job sheets completed by students.

Prepare and admlmster fab practical tests on measuring tools,
identifying equipment, repairing engine parts, and other
items.

1
Instructional materials and. aids:

1.

4.

Vocational Agriculture Service University of IHinois, Small
Engine Transparencies. :

Vecatic ~f Agriculture  Service, University of Illinois, VAS

Units #3014, #3020 and #3019. : :

a. Unit 3014, Small Engines - Principles of Operation,
Trouble-shooting and Tune-up

b. Unit 3019, Small Engines - Repair and Overhaul

(@]

Unit 3020 - The Two Cycle Engine

d. Unit 3023, Micrometers and Related Measuring Too!s

"Midwest Engine Warehouse

515 Romans Road

Eimhurst,. Illinois 60126

(Reglonal Dealership for Briggs & Stratton)

a. u"General Theories of Operation", Repair I[nstruction IV,
and Small Engine Flip Charts, Br‘uggs & Stratton Corpora-

% tion, Milwaukee, Wisconsin

Note: The Briggs & Stratton Materials can be ordered
through Midwest Engire Warehouse. = Any school offermg
a small engine course can receive enough copies of
“General Theories of Operation", and "Repair Instruction
V", manuals for the entire class plus one flip cheit and
one engine, free of charge, Additional engines, parts,
and tools can be puuhased through them at a reduced
educattonal discount price.

Hobar Publications, Hoener-Ahrens-Bear; '"Small Gasoline
Engines - Operation & Maintenance", Hobar Enterprises, Inc.,

195



1305 Tiller Lane, St. Paul, Minnesota 55112. They also have
small engine tools and equipment.

Other teaching and training aids: ¢ .

a. Tecumseh Products Company
Parts Depot Division
Grafton, Wisconsin 53024

b. Kohler .Company
Kohler, Wisconsin 53044

c. Jacobsen Manufacturing Company
1712 Packard Avenue
Racine, Wisconsin 53403

d. Johnson Outboards
200 Sea Horse Drive
Waukeganr. lilinois 60085

e. Lawn Boy .
P. O. Box 82409
‘Lincoln, Nebraska 68501

f.  Clinton Engines Corporation
" Maquoketa, lowa §2060

g. Homelite Division of Textron Inc. “
Port Chester, New York 10573

h. McCulloch Corporation
Los Angeles, 45, California 90009

i Teledyne Wisconsin Motor Company
1910 South 53rd Street
Milwaukee, Wisconsin 53219

Small Gas_Engines, Gray, James A. and Burrow, Richard W.-
Prentice-Hall, Inc., Englewood Cliffs New Jersey. (als6-has
workbook for students) -

rr, g
Small Gas _Engines, Roth, Alfred C., The Good: Heart-Willcox
Company, Inc., South Holland, lllinois

Slidefilms - #450 Small Engines Explained, Hunte’r, Bruce.
Bergwall Productions, Inc., Garden City, New York,. 11530
(contains nine filmstrips, cassette tapes, and test cuestions)

Subject units, student workbooks, and'~transparencies are
available from: '

AAVIM, Curriculum Publicétions Clearinghouse, Horrabin
Hall 47, Wzs’fern Illinois University, Macomb, lllinois
61455. Ph. # 800-322-3905 or 309-298-1917

130 | Ht-H-4-7



.COMPETENCY INVENTORY

MAINTAINING AND REPAIRING SMALL ENGINES

e

1. Student has no, knowledge of competency.
2. Student has read about competency.
3. Student has seen competency performed.
4. Student has performed competency. .
5. Student has performed competency without supervision.
6. Student does possess skill.
7. Student does not possess skill.
Competency - Circle One
1. Check oil levels and change oil 1 2 3 4 5
2. Service air filters 1 2 3 4 5
3. Read and follow operators and repair
manuals 1 2 3 4 5
4. Troubleshoot and identify fuel
problems 1 2 3 4 5
5. Troubleshoot and identify ignition a
problems 1 2 3 4 5
6. Identify small engine components
and systems T2 3 4 5
7. Clean, gap and replace sparkplugs 1 2 3 4 5
8. Install and gap ignition points 1 2 3 4 5
‘9. Install ignition condensor 1 2 3 4 5
10. Adjust carburetor mixture and
- speed adjustment 1 2 3 4 5
11. Use torque wrench 1 2 3 4 5°
12. Use measuring instruments on
small engines . 1 2 3 4 5
13. Disassemble and reassemble small
engines 1 2 3 4 5
14. Prepare engine for off-season storage 1 2 3 4 5
15. Understands theory of engine
operation : 6 - 7
16. Understands prescribed shop safety
: procedures ," 6 7
17. Determine condition &nd’ degre of
wear for various small engine parts 6 7
18. 6 7
19. 6 7
6 7

20.

These competencies outlined in the National Ag Occupations Competency
Study, 1978, for entry level positions in agricultural production.

Name Date

19
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10.

11.

12.

13.

14.
15.

16.

STUDENT WORKSHEET 1

SMALL ENGINE-OPERATION, TROUBLE SHOTING AND TUNEUP

—

Four- stroke, cycle engines make ' revolution(s) of the crankshaft for
each power stroke of the piston. g

On the intake stroke, the intake valve while_ the exhaust valve
remains :

During the compression and power stroke both valves are

On the exhaust stroke, the exhaust vaive while the intake .
valve remains '

[

Two-stroke cycle engines make revolution(s) of the crankshaft
for. each ‘powe‘f"v)stroke of the piston.

The intake valve of many two- cycle engines is a type which
. only one way. Other two-cycle engines may- have a

valve which is timed to open when the piston starts moving on the

compression stroke. ’ A

The four- cycle engine may be subject to slightly less trouble in
and will operate more smoothly at speeds.

Two- cycle engines produce more per unit of since

there is a power stroke every revolution of the crankshaft.

The four distinct strokes for one complete cycle are ,
, ~, and

Three primary essentials for the operation of any internal combusion
engine are P , and .

The true sealing of piston and cylinder walls is done by
\

Upper rings are solid and called | rings and the
bottom ring is perforated and is called an .

Piston giSplacement refers to the __ displaced by the piston in
its travel.

Piston displacement =

The piston displacement for an engine with a 3-inch bore and 3-inch
stroke is .

A comparison beiween the volume of the cylinder when the piston is at
the bottom of its stroke and the volume cf the cylinder when it is at the
top of its stroke is called the .

195 | H1-H-4-11



17. At high speeds each valve must open and close in of a second
or less. : - :

"' 18. List the 6 parts of the valve system.

-

|

SIS .
% A'
B.
C_—-~~ -~ "C.
\ D. .
~—F. E. ,
LJ F.
19. The fupctions of the carburetor system ara to ,
N r . !
20. The parts of the carburetion system include the ,
, -, and '
21. The three types of carburetion systems are ' , , and
22. The restricted section of the air passage is® called the j . Its
purpose is to the velocity of air.
23. Two common types of governors are the and A

er—

ht
24. Most carburetors have a second jet which opens into the air passage just
above the butterfly when it r}s in the closed position. This is called the

19
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25.
2.
27.
28.
29.
30.

31.
32.
33,

34.

35.
36.

37.
38.

39.

Startmg a cold engine requnres a richer fuel rmxture this is accom--
plished by closing the

Three types of air cieaners used on smal\l engines are ,
. , and - ’ -

%

. » X * o N ﬁ
Small enginés generally have a . as. the source of energy to
produce electric spark. : : s

v - Ly

Many small enginé magnetos are of the " type.

The ends of ‘the primary coil windings are connected to the
___ and the ends of the secondary ‘coil windings are connected to

the .

-

In small engines, sthe pomts are normally and a spark occurs
once e\)ery - - - of the crankshaft

\‘l

Most small engihes ,are - cooled rather than liquid coolad.
The . provides the small englne with a fan for coollng

The three types of lubricaticn systems found in four- cycle engmes are
and .

14 14

Low -compression in small engine is generally the result of worn
or

o

If compression is $atisfactory, the next check is the

If floodlng has occurred without - an abnormal amount i choking the
‘engine, you may suspect a plugger :

Spark. plug gaps are checked with a

on the points .is a common source of lgnltlon system trouble in

small engines. .

-

When adjusting the carburetor during the final tuneup, set the
adjustment first, then. the jet.

£

20
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. | STUDENT WORKSHEET 2 :
THE TWO-CYCLE ENGINE

1. :The two-cycle engine takes two strokes of the piston to go through one

cycle. |t has no , s ,or S .

< . v - . <
o . ’ J
2. The two-tycle engme uses its as a fuel mixture transfer

S pump.

e

3. The chargnng of the crankcase, compression of the fuel charge and
_ignition must occur on the stroke, where -as exhaust and

- intake occurs on. the . stroke.
4. The two types of valves used ‘on two-cycle enginas are __ and
v _' ) 4 " o

5. Lubr‘lcatlon of a two- cyele engme depends on add|t|on of to
the - B

6. The use of - _ grade gasoline is recommended for two-cycle en-

gines. , .
N Lo oy . - . ,

7. A carburetor consists of four parts: .

A

~

‘a.
b.
c.
e d.
‘8. A pound of ;fuel requires . . bodnds of air toﬂ'huir.n properly.

g. Identify the carburetor parts.

é
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]
S A.
/ -~ B.
\ C.
D.’ N
e
y F. ‘
\\.‘ J
& _
-071 rd
¢
10 The provides an exceedingly rich mixture when starting cold . .
engines. . -
11. " Whiie tyde, carburetors can be used on two-cycle engmes, chain
saws usua!ly requlre the - type carburetar
12. The diaphragm type carburetqr can be used in any .
13. The inlet valve ¢an be either a __ 'or type.
‘14, Chain saw engines make use of . pressures to pump

fuel into the carburetor.

15. Because of dirt, chain saw engines are provided W|th both and
' filters.

6.. Both magnet’ and battery powered ignition systems re?.;wre a

P . ' .\,and

——

17. The inner or .. - winding of tte coil .contains a few feet of wire
' f‘where ;as the outer or . winding contains many feet of very
o2 flne wire. “ ‘ : - ‘

o

18. The breaker points are two small circuiar ‘pads of
. AY

19. The ____is used to absorb surges of electricity across the points.

20. The . of a spark plug gap is very important.
21. The spark plug fires when the - ; open., [ X =
22. WhiBn an englne doesnt run -or put out fuli -power, check = N
~, and e . '
F -
23. Chezk the ignition by unsu‘ewmg the C and

it by holdmg the threaded part of the plug lo the engine's bare metal.

v [11-H-4-15
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24.

25.

26.

27.

28.

29.

30.

Most carburetor troubles are caused by improper adjustment of the
and adjustment needles. .

Explain how to check if the combustion chamber is receiving fuel.

Check engire compression by pullii.g the starter rope, then slackening
the rope an¢ noting the arount of engine

A compression gauge should indicate at least pounds of pres-
sure for adequate engine operation.

The nine items which should be checked on the ignition system are:

a.

b.

h.

The six items which should be checked on the fuel system are:

" a.

b.

e.
f.
The four things which shouid be checked for loss of power are:
a.

b.

205
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31. Preignition is:

32. Detcnation is:
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WORKSHEET 3

SMALL ENGINE PART IDENTIFICATION

1. ldentify the following parts on the four-cycle small engine.
F
A ==1"1°G.
B.
H.
) E.
D.
C.
A E.
B F.
C. G.
D H.

2. Identify the following types of carburetors.

111-H-4-18




3. Identify the following parts of the carburetor.

il g&ﬁ {?3
; e ‘
\E E! FL
. \\_/,fri
o= |

A F. -
B G.
cC. H.
D .
E. J.

4. identify the following parts of the cut-away engine.

XSS IOMMOO®m>

I1-H-4-19
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5. ldentify the following parts of the small engine magneto ignition system.

O O B >

m

2y
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10.

11.

13.

14.
15.

16.

17.

18.
19.

WORKSHEET 4
TOOLS AND EQUIPMENT FOR SMALL ENGINE OVERHALUL

A shop-made holder will fit a variety of engineé.

A special flywheel holder wrench is used to take off __ mechanism
starters.

A flywheel is used to remove flywheels.

A is used to control valve springs when remov-

ing and replacing valves.

A is used for removing and replacing piston rings.
A is used for replacing pistons 'in the cylinder.
The two types of thickness gauges are and

Outside micrometers are used to measure , , and other
external

are used for measuring holes or slats.

A measures engine parts for wear and dimensions.
The can measure the amount of twisting force applied
to bolts.

A can be used to remove the caitbon ridge at the top

of cylinder walls.

!

Yott should use a to deglage cylinder walls before
new pistor rings are installed.

The piston ring gap can be checked with a

Tne device used to reface valves and valve seats is a

Three types of wvalve repair tools are ,

, and
The _  indicator measures crankshaft end play and out of round-
ness.
A gauge checks the engine compression.
Reject gauges are used to check ' , and

ZUV ‘ HH-H-4-21



20 Explain how to use plastigage.

21. Identify the following small engine tools.

111-H-4-22
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STUDENT WORKSHEET 5
SMALL ENGINES - REPAIR AND OVERHAUL
A. DISASSEMBLING THE ENGINE Vl
1. Before takirig the engine apart, it thoroughly.
2. Drain the and from the engine.

3. The eight things which should be removed when disassembling the
engine are: .

a.

b.

g.
h.
B. MEASURING CYLINDER, PISTON AND RING WEAR

7. it is important first to determine the and amount of'
in the cylinder.

2. Use & A gauge to measure piston diameter.
3. Explain how to measure the cylinder for out-of-round.
4. Explain "how te measure the cylinder taper.
5. Two common reasons for rejecting a piston are:
a.
b.
6. Piston ring end gap should be measured for each ring

and ring.

o
Foower
)
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CHECKING CRANKSPIN AND BEARING

-———*,

1. The crankspin should be checked for three things:

, and
2. A convenient way to measure bearing clearance is to use a
thread ( ). .
REPLACING THE PISTON
1. Before replacing the piston you should __ the cvylinder wall
thoroughly.
2. Clean riston grooves.

—_—

w

Use a expander to install rings on the piston.

The piston of a two cycle engine may have a small or
in each ring groove to keep tpe ring from turning.

Y

2. Explain how to install the piston in the cylinder.

Q0 ogow

SERVICING THE VALVES

1. The four things which should be serviced on the valves are:

OO0 go

REPLACING THE ENGINE HEAD

1. Use a wrench when tightening the engine heac to specifi-
cations.

2. ’ ~ tighten the bolts on one side and the other so that the

head is drawn down evenly .
REPAIRING THE CARBURETOR AND FUEL SYSTEM

1. The two types of carburetors that should be serviced are the
type and __ type. '

SERVICING THE IGNITION SYSTEM

1. If the ' are pitted or burned they should be re-
placed.

_., 212 11-H-4.25
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2. Inspect the spark piug for . , , or

3. The three kinds of spark to look for when testing the coil and
ignition wiring are , : , and

b \/,\ :

4. Magneto air gap is the distance between rotating in the
flywheel and the ' laminations of the coil.

5. The two types of coil and armature are the flywheel and

the flywheel.
6. Specified magneto output should jump a gap of
|.  OPERATING AND CHECKING THE ENGINE -

7. Explain the things which should be installed or adjusted before
starting the engine.

2. Explain how to set the main fuel jet and idle screw with the engine

running.



J. READ THE FOLLOWING STATEMENTS ON SAFETY AND PLACE AN "A"
) BY THOSE STATEMENTS WHICH wOULD BE GOOD "APPROVED PRAC-
TICES" TO OBSERVE.

1.

2.

10.
11.
12.
13.
14.
15.

16.

18.

19.

20.

21.

Storing gasoline in approv(d metal containers.

Removing gasoline from the gas tank and carburetor before
repairing an engine.

Refilling a gasoline tank with the engine running.

Working in a well-ventiiated shop.

“Using an approved solvent for cleaning engine parts.

Removing the spark plug wire before servicing or repairing an
engine.

Having dry chemical: fire extinguishers avaiiab-e.

Foiiuwing good work habits.

Reading and following your operator's ana/or service rpanual.
Cleaning the engine before it is serviced.

Using gasoline for cleaning engine parts.

Working on a hot engine.

Storing greasy shop rags in a metal air-tight container.
Cleaning wrenches and other tools before storing.

Securing the engine in an approved mount before starting to
work on the engine.

Operating the engine with the governor disccnnected.

Operating a vertical shaft engine with a special flywheel when
adjusting the governor and carburetor.

Test-running the engine without the engine shroud which
covers the flywheel.

Handling volatile fuels in a shop or area which has an open
flame.

Removing all fuel from an engiﬁe before placing it in dry
storage. -

To operate an engine which has gaso'ine dripping from the fuel
system.

[H-H-4-27
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22.
23.

24.
25.
26.
27.

28,
29.
30.

3. .

Operating an engine witii the muftler removea:

F

Assembiing .the engine using al! boits and cap screws of:-the -
specified grade.

Using a starter rope which is not frayed.
Using "either type" starter fluids to start small engines.
Using a torch to repair leaks in a gasoline tank.

Operating a vertical shaft lawn mower with a cracked or bent
blade.

Spilling gasoline on a hot engine.
Wearing safety glasses when in the shop.

Using an approved flywheel holder when removing a flywheel
nut. :

Keep hands and face away from carburetors when cranking an
engine if the air cleaner is removed.



"STUDENT WORKSHEET 6.

) FOUR-CYCLE ENGI\N‘E__SPECIFICATIONSH

e Nt ’

. . _ S

Using -the small enginec assigned to you by your instructor, compleie the
following information on a four-cycle and two-cycle small engine.

(Refer to owner/operator manuals and small'engine)_

1. Name of motor

2. Serial pumber ~

3. Mode!l number

4. Idle R.P.M.

5. High speed R.P.M.

6. Crankshaft - vertical or horizontal

7. Piston - vertical or horizontai

8. Type of lubrication system A v

9. Engine horsepawer

10.. Diameter of cylinder v s

11. “tength of stroke

p

12. Spark plug ug‘ap ‘ ‘~.—'

" 13. Peint gap

14.  Condensor capacity e -

15.  Flywheel air gap

" 16. Type of oil recommended in summer A‘!

in winter
17, Type 6f'?carburetor )
18. Type of qgoverno_r
19. Type of air cleaner
20, Twpe of starting méchanism .
: .
2215
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TWO-CNVCLE ENGINE SPECIFICATION
. (Refer to owner/operator manuals and small engine)

1. Make of engine

2. Model number

.3. Serial number

4. Grade of gasoline recommended
i

5. Type of oil recommended

6. Breaker point gap

7. Type (size) of spark plug

8. Spark plug gap

9. Type of carburetor

TO.Y Type of air cleaner

11. . High speed R.P.M.

12. Type of choke system

13. Armature air gap

1I-H-430 \
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JOB SHEET 1
USING SMALL ENGINE MEASURING TOOLS

OBJECTIVES:

1. To be able to identify the parts of a micrometer.

2. To be able to correctly read a micrometer.

3. To be able to correctly read a flat feeler gauge.
MATERIALS:

1. six-inch micrometer with interchangeable anvils

2. chankshaft

3. valve

4., camshaft

5. assembled small engine

6. VAS Unit 3023, Micrometers and Related Measuring Tools
PROCEDURE:
1. Identify the following parts of a micrometer.

mTmoomr
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2. Practice reading the micrometer scales by following these steps:

a. Read the highest figure visible cn the bearrel.

b. Add .015 inch for ecch line between ine number and the
"~ thimble edge.
C. Add the number of the line on the thimble that coincides with
or has passed the reference line.
d. Add the number of the. graduation on the vernier that coin-
cides with a line on the thimble.
e. Add .ne above figures for the measurement.

Select the correct reading for each of the following:

Rab—— 10 -]
- 1
0 = |; 0123 abE°
IIE 5
10
- ~30
A B.
&
— e 10
— —
0111 —

L
:

C. D.
3. Using a micrometer meacure the following small engine parts. Compare
ynur measurements with the stardards listed in a repair manual. Deter-

mine if the part can be used or if it should be rejected.
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Measurement Recommendation

a. crankpin

b. cylinder wall

c. flywheel journal

d. PTO journal

4. Using an engine assignedl by your instructor, use a feeler gauge to
determine the following air-gaps. Compare your measurements with the
standards flisted in your repair manual.

Measurement Recommendation
a. spark plug _
b. intake valve
C. exhadst
d. armature
e. ignition points
L
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JOB SHEET 2
. FOUR-CYCLE ENGINE OVERHAUL
OBJECTIVES:
1. Ts develop the ability to troubleshoot a four-cycle engine.

2. To deveiop the ability to correctly disassemble, repair, and reas-
semble a four-cycle engine. '

MATERIALS:

1. Used four-cycie engine

2. Mechanics' tools

3. Service and repair manual
PROCEDURE:

Select a suitabie work station, a small engine, and the necessary mechanics'
tools. Be sure vyou have financing available to replace necessary parts.
Observe all shop safety rules!!

FOLLOW ALL DIRECTIONS

1. Engine Manufacturer

Serial Number

Mode} Niimber

Type Number

2. Do a compression test by giving the flywheel a quick spin. Does the

fiywheel rebound sharply? What is the actual compres-
sion?
3. Check the crankshaft end play. What is the recom-

imended range?

4. What is the condition cf the spark plug? is there spark?

5. Drain the oil....remove the‘Spark piug....and muffler.

€. Draw a sketch of the governor linkage in respect to the carburetor and
the governor system. (Use reference book if necessary.)
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10.

11.

12.

Remove the air cleaner...carbureto~...gas tank...governor linkage.
**Remember the position of these parts!!!

Remove the engine shroud. Does the starter pull evenly and smoothly?

Remove the crankshaft screen (if any), nut, and starter mechanisn.
What tools did yvou use?

Using a flat feeler gauge, measure and report the armature air-gap
clearance.

a. aramture air gap found

b. manufacturers' recommendation

Remove the flywheel.

what is the condition of the flywhee! key? What
is the purpose of having a soft key in the crankshaft groove?

Remove the breaker-point cover. Make a sketch of the ignition system.
include armature and coil unit, breaker points, condenser, spark plug,
and all wires. Are the parts and wires installed properly and in good
condition?

LABEL ALL PARTS OF SKETCH.

224
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13.

14.

16.

17.

18.

19.
20.

21.

22.

23.

Check the breaker point gap with a feeler gauge.

a. gep found

b. manufacturers' recommendation

Check the spark rlug gap with a feeler gauge.

a. gap found

b. manufacturers' recommendation

Remove the cylinder head and head gaskel. CRAW & picture of the head
and where and what length of bolts are placed. .

Remove valve cover plate.

Measure and report the valve tappet ciearance for each wvaive. (To
measure the valve has tc be closed)

Intake Exhaust

Manufacturers' recommendation

Intake Exhaust__

Remove valve springs and valves. KEEP the same springs with the same
valves. What are the conditions of the valve springs, valves, and vaive
face and seats?

Remove the crankcase cover plate.

NOTE: The positicn of the timing marks on the crankshaft and camshaft
gears.

Remove the camshaft and tappets.

Mark the connecting rod cap and connecting rod. Unbolt the connecting
rod cap and use plastigage tc measure thg clearance.

Manufacturers' recommendaticn

If needed use a ridge reamer tool to remove the ridge at the top of the
cylinder.

22,
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24.  Push the piston and rod out the top of the cylinder.

25. Remove the crankshaft. Measure and report the crankpin size

What is the reject size? =4

26. Measure and report the size of crankshaft journals. What are the reject
sizes?

Magneto journal

PTQC journal

27. How many rings does this engine have? Name them.

28. CAREFULLY.....remove the top ring from the piston. Place it about
one inch down into the cylinder. Measure and report ring gap clear-
ance with a fiat feeler gauge.

Whast is the reject measurement?

Use an inside micrometer or telescoping gauge to measure cylinder
taper. (one inch from top)

: (one inch from bottom)
29. Renort the general condition of the piston.

30. Report the general condition of cyiinder walls.

31. Report the cylinder bore and stroke, accokding to specifications.

Bore Stroke

32. Determine the engines displacement in cubic inches.

(32‘3)2 x 3.14 x Stroke =
4

33. There are several repairs and jobs thait can be done to the engine
before assembly.

a. Clean the head and cylinder.

b. Emery sand the magnet on the fiywheel.

C. Clean and gap the spark plug (unless a new one will be pur-
chased).

d. Clean every part, inspect all gaskets.

e. Grind the valve face.

f. Re-finish the valve seats.

g. Grease the spin wheel on the starter.

22
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r 'nspect and clean fuer system and air cleaner.
P List new partls needed and their cost.

34 write and shketch the correct torque and sequence io tighten the head
boits.

35. what is the proper torgue on the connecting rod bolts?

[N

***r*Be sure 1o use oil when putting cach part back together.

36. Replace ai! parts arnd gazkets whicn do not meet specifications.
»7. Reassemble engine in reverse procedure of disassembly.

38. Stert and tune engine.

39. Briefly describe the condition and any special operating instructions
the owner should follow since the engine overhaul.

O

ERIC
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JOB SHEET 3

TWO-CYCLE ENGINE OVERHAUL

OBJECTIVES:
1. To develop the ability to trouble-shoot a two-cycle engine.
2. To develop the ability to correctly disassemble, repair, and reas-

sembie a two-cycle engine.
MATERIALS:
Used two-cycle engine

1.
2. Mechanics' tools
3. Service and repair manual

PROCEDURE:
Celect a suitable work station, a two-cycle engine, and the necessarv
mechanics' tools. Be sure you have financing availakle tu 1 eplace neces-
sary parts. Observe all shop safety rules!!

Fellow all directicns

. Engine Manufacturer

Serial Number

Mcdel Number

Type Number

2. Do a compression test by giving the flywheel a quick spin. Does the
fiywheel rebound sharpiy?

3. Check the crankshift end play. .

What is the recommended range? .

4. What is the condition of the spark piug?

Is there & spark?

S. Draw a sketch of the governor linkage in respect to the carburetor and
the govenor system. {Use reference manual if necessary. )

224
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€. Remove the following parts and inspect them for excessive wear. Remem-
ber the position of each part. (Note, all engines may not raquire re-
moval of all these parts.)

AL Ar cieaner £. Gas tank

B. Spark plug F. Governor linkage
C. Muffler G. Engine shroud
D.  Carbureter C. Flywheel screen

7. Using a flat feeler gauge, measure and report the aimature air-gap
clearance, Creck service manual for manu-
.facturers' rzcommendation.

8. Remove flywheel.

W0

What is the conditicn of the flywheel key?

What is the purpose of having a soft key in the crankshaft groove?

10. Remove the breaker-point cover.

1. Make a sketch of the igniticn system. Include armature and coi! unit,
breaker pcints, condensor, spark plug, wiring. :

LABEL ALL PARTS
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16.

18.

19.

20.

21.

Inspect all ignition parts for wear.

Check the breaker point gap with a feeler gauge. what
is the manufacturers' recommendced setting?

Check the spark plug gap with a feeler gauge. What- is
the manufacturers' recommended setting?

Briefly describe the genera! condition of the ignition system.

Remove cylinder head and gasket.

Make a skoa2tch of the head and the location of head bolts which have
various lengths. -

Briefly describe the condition of the ‘inder head area and gasket. |s
there any evidence of compression lea: o?

Inspect the reed plate, crankcase gaskets, and main bearing seels for
pressure leakage.

Remove crankcase cover plate.
Mark the, connecting rod cap and connecting rod. - Unbolt the connecting

rod cap and use pnstlgage to measure the clearance.
what is the manuraciurers' recommended c!earance,

If needed use a ridge reamer tcol tc remove the ridje at the top of the
cylinder.

Remove piston and connecting rod.

Remove the crankshaft. Measure and report the crankpin size.
What is  the manufactures' reject size?
IH-H-4-41
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25. Measure and 1epert the size of crankshaft journals.

Magneto journal

PTO journal

26. What are the manufacturers' reject sizes of the crankshaft <ournals?

Magneto journal

PTO journal
Name them.

27. How many rings does this engine have?

1

28. CAREFULLY.... remove the top ring from the piston. Place it about cne
inchh down into the cylinder. Use piston to square the ring in the
cylincer. Measure the ring gap end clearance with a fiat feeler gauge.

What is the manuféacturers' reject gap clearance?

23. Use an inch micrometer or telescoping gauge to measure cylinder taper.

! . (one inch from top)

i (one inch from pottom)

i . .

/ 30. Inspect and report the general condition of the Jpiston.

!

:i .

: 31. Inspect and report the general conrdition of the cylinder wall.
a. Diameter? b.

Qut-of-roundness? ‘
7 32. Report the cylinder bore and stroke. Use manual to locate specifica-

['I tions.
: Bore Stroka

33. Determine the engine displacement in cubic inches.

(Bore)2 x 3.14 x 5Stroke =
4

34. - There are several repairs and jobs that can be done tn the engine before
assembly. '

Clean the head and cylinder.
Emery sand the magnet on the flywheel.
Clean and gap the spark plug (unless a new one will be pur-

chased).
Clean every part, inspect gaskets.

Grind valve face.
Re-finish valve seats.

T ow
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9. Grease the spin wheel on the starter.
h. Inspect and clean fuel system and air cleaner.
i, Ligt all new parts needed and their cost.

35. Write and sketch the torque sequence to tighten the head bolts.

36. What is the-proper torgque on the connecting rod bolts?
Head bolts?

***¥¥ Be sure 10 use oil when putting each part back together.

37. Replace all parts and gaskets which do not meet~specifications.
38. Reassemble engine in reverse procedure of disassembly .
33. Start and tune engine.

40. -'Briefly describe the condition of the engine and any special operating
instructions the owner should follow since the engine overhaul.
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JOB SHEET #4
PREPARING SMALL ENGINES

FOR END-OF-SEASON STORAGE

OBJECTIVE:

To be able to properly prepare small engines fcr off-season storage.

MATERIALS NEEDED:

A. Mechanics tcols (socket set, wrenches, screwdrivers)

B Oitl squirt can

C. Catch pan for used oil

D Clean shop rags.

E. Pressurized air.

PROCEDURE:

A. Drain fuel tank and start engine to remove excess fuel from
carburetor system.

B. |If engine is to. be stored in a damp, cold location, close the
valve on the fuel line (if one is used) and refill the tank with
fuel. This will prevent the tank from rusting. This fuel
should be discarded before starting the engine at the begin-
ning of the next season.

C. Clean the engine to remove all dirt and oil on the outside of
the engine and under the shroud.

D. Remove the spark plug and squirt about % to 1 teaspoon of oil
into cylinder. Rotate the crankshaft three or four times to
coat the cylinder with oil. Replace spark plug.

E. Drain and refill engine crankcase on four-cycle motor.

F. . Service and clean air cleaner.

G. Apply paint, oil, or grease to expo:s:ed unpainted surfaces to
prevent rusting.

H. Cover engine with plastic and store inside building where it is

not in contact with the ground.

Complete the information and check the service jobs per-

. formed.



MOWER INFORMATION

Name of Owner Address i
Make of Mower Date of Service

Engine Make Modei

Serial No. Type

SERVICE REPORT
1. Clean engine ard mower thoroughiy.

2. Check ignition system.
a. Test spark intensity

b. Clean and regap plug
cC. Inspect and gap points
d. Check ignition wires
e. Check flywheel shear key
3. Check compression.
Service air cieaner.

Drain sediment bow!, carburetor, fuel tank.

(o2 ¥ 2 B N

Drain and charige crankcase cil (4-cycle engine).
7. Clean exhaust ports (2-cycle engirie).

8. Protect cylinder with teaspoon of clean oil poured in spark
plug hole.

9. Check for general condition -- loose nuts or screws, leaks,
cracked or broken parts and repair if necessary.

10. Sharpen blade (rotary mower).
11. Report need for repair or replacement of parts.

12. Check and clean undercarriage of mower.
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' V. QUESTIONS:

A. What type and weight of oil should be used with small engines
for summer use?
for winter use?

B. How often shouid oil be changd in four-cycle engines?

C. If an engihe will riot start how would you proceed to determine
the cause?

V. OBSERVATIONS: How can these skills be used to improve your
S.0.E.P.?

Q.
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10.

11.

12.

13.

14.

15.

TEACHER'S KEY
STUDENT WORKSHEET 1
SMALL ENGINE-OPERATION, TROUBLE SHOOTING AND TUNEUP

Four- stroke cycie engines make two revolution(s) of the crankshaft
for each power stroke of the pistcn.

On the intake stroke, the intake wvalve opens while the exhaust
valve remains closed

Curing the compression and power stroke both vaives are closed .

On the exhaust stroke, the exhaust wvaive _opens while the intake
valve remairs closed .

Two-stroke cycle engines make ~ one revolution(s) of the crank-
shaft for each power stroke of the piston.

The intake valve of many two- cycle enginés is a reed type
which _ opens_ only = way. Other two-cycle engines may have a
__rotary vaive which is timed to open when the piston starts moving

on the compression stroke.

The four- cycle engine may be subject to slightly less trouble in

_starting <~ will operate more smoothly at slow speeds.
Two- cycle engines produce more _power per unit of weight

since there is a power stroke every revolution of the crankshaft

The four distinct strokes for one complete cycle are intake ,
compression, _ power , and _exhaust

Three primary essentials for the operation of any internal combusion
engine are compression, carburetion, and _ignition .

The true seaiing of piston and cylinder walls is done by piston
rings

Upper rings are solid and called compression rings and the bottom
ring is perforated and is called an _ oil ring

Piston displacement refers to the spac displaced by the piston
in its travel.

(Bore)?
4

Piston displacement = X 3.14 x Stroke

The piston displacement for an engine with a 3-inch bore and 3-inch
stroke is 21.2 cubic inches
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16.

20.

21.

22.

23.

1i-H-4-48

A comparison between the volume of the cylinder when the piston is at
the bottom of its stroke and the wvclume of the cylinder when it is at the
top of its stroke is calied the compression ratio

At high speeds eact. valve must open and close in  1/50 of a second
or less.

List the 6 parts of the valve system.

N ) e ‘\'
B. E
e
A h
A. Head
B. Seat
C - C. Vaive Guide
) D. Margin
- F. E. Face
L F. Stem

The functions of the carburetor system are to alomize fuei ,

mix fuel and air , vaporize mixture , and deiiver mixture to
_cylinders.

The parts of the carburetion system include the air inlet
carburetor, fuel tank and intake ports

The three types of carburetion systems are float , suction , and
diaphragm

The restricted section of the air passage is called the venturi . (ts

purpose is to increase the velocity of air.

Two common types of governors are the air-vane and centrifugal

23,




24.

no
U

26.

27.

34.

35.

36.

37.

38.

39.

Most carburetors have a second jet which opens into the air passage just
abeve the butterfly when it is in the closed position. This is called the

idie jet.

Starting a celd engine requires a richer fuel mixture, this is accom=

plished by closing the _ choke

Three types of air cleaners used on small engines are oil bath ,
0il saturated , and dry element ’

Small engines generaliy have a _magnetc as the source of energy .to
produce eiectric sparh.

Many small engine magnetos are of the flywheel type.

The ends of the primary coil windings are connected to the breaker
points and the ends of the secondary coil windings are connected
to the spark plug

In smali engines, the points are normaliy open and a spark occurs
once every revolution of the crankshaft.
Most smail engines are  sir cooled rather than liquid cooled.

The flywheel provides the small engine with a fan for cooling.

The three types of lubrication systems found in four- cycle engines are
dipper splash / oil slinger , and _ cil pump

tow compression. in small engine is generally the result of worn piston
rings or _vaives

If compression is sztisfactory, the next check is the carburetion

If flooding has occurred without an abnormal amount of choking the
engine, you may suspect a plugger air cleaner

Spark plug gaps are checked with a  wire gauge

Oil on the points is a common source of ignition-system trouble in
small engines.

When adjusting the carburetor during the final tuneup, set the

idie speed adjustment first, then the main fuel : jet.
230
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TEACHER'S KEY

STUDENT WORKSHEET 2
THE TWO-CYCLE ENGINE

i. The iwo-cycle engine takes two strokes of tha piston to go through ons

cycle. It has no _camshaft , valve springs _, ur _wvalve lifters
2. The two-cvcle engine 'ises its crankcase as a fue! mixture iransfer
oump.

3. The charging of the crankcase, compression of the fue! charge and

ignition must occur on the upward stroxke, where as exhaust and
intake occurs on the downward stroke.

4. The two types of valves used on two-cycle engines are read _and
rotary .

5. Lubrication of a twc-cycle engine depends civ addition of oil  to

the fuel .

6. The wuse of regular grade gasoline is recommended for two-cycle
engines.

~

A carburetor consists ¢f four parts.

a. air passage to ~ombusion chamber.
b. fuel opening into carburetor.
C. constant source of fuel.
d. an orifice (restriction) in fuel passage line.
8. A pound of fuel requires 15 pound’s of air to burn properly.

9. identify the carburetor parts.

T e e ey )
, ST T LA
o/ B N e P

Main fuel discharge hole
ﬁa?n édjustment needle
Primary idle discharge hole
D égcpndary idle discharge hole
E. Air bleed

F. Idle adjustment necdie

Ow >
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14.

—
wn

M

The choke provides an exceedingly ricih mixture when starting cold
engines.

While _float __ type carburetors can be used on two-cycle engines, chain
saws usually require the diaphram type carburetor.

The diaphragm type carburetor can be used in any position .

The inlet alve can be either a __ ball _or needle type.

Chain saw engines make use of crankcase puisation pressures to pump
fuel into the carburetor.

Because of dirt, chain saw engines are provided with both fuel and

_air _ filters.

Both rhagnets and battery powered igniticn systems require a spark
plug , _breaker points , _condensor, and _ coil .

3

The inner or primary winding of the coil contains a few feet of wire,
where as the outer or secondary winding contains many feet of very
fine wire.

The hreaker points are two small circular pads of tungsten .

The _condensor is used to absorb surges of electricity across the
points. '

The width of & sparkplug gap is very important.

The spark plug fires when the breaker points open.

when an engine doesn't run or put out full power, check _ignition
carburetion and compression

Check the ignition by unscrewing the spark plug and _grounding
it by holding the threaded part of the plug to the engine's bare metal.

Mcst carburetor troubles are caused by improper adjustment of the
main and idle adjustment needles. :

Explain how to check if the coabustic”, chamber is receiving fuel.

Hold thumb over spark plug hole and pull starter rope.
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30.

31.

Check engine compression by pulling the starter rope, then slackening
the rope and noting the amount of engine re-bcund .

A zompression gauge shoul!d indicate at least 90 pounds of pres-
sure for adeqguate engine operation.

The nine items which shcuid be checked on the ignition system are:
a. spark plug

b. Lreaker points

c. icose o shorted wiring

d. {lywheel-armature gap

e. ignition switch =

f. ccndensor

g. COii

b, magnet

. fiywheel key

The six items which should be checked on the fuel system are:
a. main fuel needle

b. idle adjustment needle

C. fue! infet wvalves

d. fuel pump

e. fuel fiiters

f. air filters

The four things which should be checked for loss ¢f power are:
a. poor compression

o. dirty or plugged muffier

c. over heating

d. valve clearance

Preignition is:

Combustion caused before spark plug is timed to fire.

1 H-4-52
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32. Detonation is:

@ Combustion caused by

glowing carbon particles or by hot spots in the
combustion chamber.

oo
~—t
Ch
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TEACHER'S KEY
WORKSHEET 3
/’
SMALL ENGINE PART iDENTIFICATION

1. Identify the following parts on the four-cycle small engine.

A. Fuel tank E. Carburetor

B. Sediment bowi F. Air breather

C. Oil filler plug G. Muffler

D. Oil drain piug H. Crankcase breather
2. Identify the following types of carburetors.

A. Diaphragm B. Float C. Suction-lift

I111-H-4-54
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3.

ldentify the following parts of the carburetor.

A. _Fuel inlet F. Cheke valve
B. Float needle seat G. Air horn

C. Float H. Venturi

D. Fuel nozzle I. Idle valve

E. Main needie valve J. Throttle valve

Identify the following parts of the cut-away engine.

Piston :
Crankcase (cylinder wall) K.

Connecting rod J
Crankshaft :
Camshaft
Cam lobe '
Valve tappet @
Valve spring .

Valves

i

A‘ v
Sparkplug B. —r
High tension lead '

AT IOTMoONWY
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5. ldentify the following parts of the smell engine magneto ignth'ion system.

s e
A. Spark plug
B. High tension lead !
C. Armature
6 -
D. Magnet ' _ ©
E. Plunger flat ! ‘
F. Flywheel
G. Condensor |
H. Ignition point
I. Plunger
(D) .
J. Point spring. ol

-
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TEACHER'S KEY
WORKSHEET 4
TOGCLS AND EQUIPMENT FOR SMALL ENGINE OVERHAUL
1. A shop-made flywheel holder will fit a variety of engines.

A special flywheel holder wrench is used to take off _recoijl mechanism
starters.

[aS}

3. A fiywheei puller is used to remove flywheels.

4. A valve spring compressor is used to control valve springs when renov-
ing and repiacing valves.

5. A _piston ring expander is used for removing and replacing pision
' rings. : :

6. A _piston ring compressor is used for replacing pistons in the cylinder.

7. The twc types of thicknes.s gauges are _flat type and wire type

8. Outside micrometers are used to measure pistons, bearings , and other

N external parts .

i 9. Telescoping gauges are used for measuring holes or slats.

| 10." A micrometer measures engihe parts for wear and dimensions.

11. The _torque wrench can measure the amount of twisting force applied to
bolts.

12. ,ﬁ ridge reamer can be used to remove the carbon ridge at the top of
cylinder walis.

13. You should use a -cylinder hone to deglaze cylinder walls before new
piston rings are installed. :

14.  The piston ring gap can be checked with a flat feeler gauge.

15. The device used to reface valves and valve seats is a valve grindes.

16. Three types of valve repair tools are _valve grinder , wvalve seat -

grinder, and valve lapper .

17. The _dial __ indicator measures crankshaft end play and out of round-
ness. '

18. A _compression gauge checks the engine compression.
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19.

20.

21.

'Reject gauges are used tc check bearings, valve guides , and

breaker point plungers

Explain how to use plastigage.

Place smuli strip cn connecting rod zap. Tighten cap on crankshaft to
correct torque. Remove and measure Plastigage spread.

Identify the following small engine tools.

A. valve spring compressor B. starter clutch wrench

C. filywheel holder D. piston ring compressor
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E. rlywheel puller F. torque wrench

G. feeler gauge H. _piston ring expander

‘__\
L8
b
pe

S
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TEACHER'S KEY
STUDENT WORKSHEET 5
SMALL ENGINES - REPAIR AND OVERHAUL
A. DISASSEMBLING THE ENGINE
1. Refore taking the engine apart, cl.ean it thoroughly.
2. Drain the  oil and gas from the engine.

3. The eight things which should be removed when disassembling the
engine are:

a. air cleaner
b. carburetor
c. fuel tank
d. flywheel

€. head

t. crankcase
g. piston

h. valves

B. MEASURING CYLINDER, PISTON AND RING WEAR

1. It is important first to -determine the _type and amo.nt of
wear in the cylinder.

Use a teiescoping gauge to measure piston diameter.

Y]

W

Explain how to measure the cylinder for out-of-round.
Measure diameter at right angles near the top, middle, and bottom.

4. Explain how to measure the cylinder taper.

Measure diameter near top and bottom and subtract measurements.

5. Two common reasons for rejecting a piston are:
a. excessive ring groove wen’
b. excessive piston skirt clearance.

21,
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?) 6. Piston ring end gap should be measured for each comoression ring
and _oil ring.

C. CHECKING CRANKSPIN AND BEARING

1. The crankspin shouid be checked for three things: scoring,
wear , and out-of-roundness.

2. A convenient way to measure bearing clearance is to use a _plastic
thread (Plastigage).

D. REPLACING THE PISTOI

1. Before replac ng the oiston you should clean the cylinder wall
thoroughly.

2. Clean piston _ring grooves.

3. lJse a _ring expander to install rings on the piston.

4. The piston of a two cycle engine may have a small pin or
knob in each ring groove to keep the ring from turning.
5. Explain now to instail the piston in the cylinder.

a Oil cylinder walls and pistnr .
; b Align ring gaps 120 degregs apart.

C. Compress rings.

d Slide piston into cylinder.

E. SERVICING THE VALVES

1. The four things which should be serviced on the valves are:
a. valve face
b. valve seat
C. stem clearance
d. tappet clearance

F. REPLACING THE ENGINE HEAD

1. Use a _torque wrench when tightening the engine head to specifi-
cations.

2. Alternately tighten t.ie boits on one side and the other so that the
head is drawn down evenly.

G. REPAIRING THE CARBURETOR AND FUEL SYSTEM

1. The two types of carburetors that should be serviced are the
float type and _diaphragm type.
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H. SERVICING THE IGNITION SYSTEM %

1. If the breaker points are pitted or burned they should be re-
placed.

2. Inspect the spark plug for oil deposits, wide gap , or
burning .

3. The three kinds of spark to look for when testing the coil and

ignition  wiring are _weak spark , inconsistent spark, and
_bright biue spark

4. Magneto air gap is the distance between rotating magnets in the
flywheei and the stationary laminations of the coil.

5. The two types of coil and armature are outside the flywheel and
inside  the flywheel.

6. Specified magneto output should jump a gap of .166 inch .
|.  OPERATING AND CHECKING THE ENGINE

1. Explain the things which should be installed or adjusted before
starting the engine. (Refer to repair manual for specific proce-

dures.)
2. Explain how to set the ma and idle screw with the engine
running. (Refer to operator for specific engine.)
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% J. READ THE FOLLOWING STATEMENTS ON SAFETY AND PLACE AN VA"
BY THOSE STATEMENTS WHICH wWOULD BE GOOD "APPROVED FRAC-
TICES" TO OBSERVE.

_A 1. 5toring gasoline in approved metal containers.

A 2. Remqv_ing gasolir?e from the gas tank and carburetor before
repairing an engine.

___ 3. Refilling a gasoline tank with the engine running.

_A 4. Working in a well-ventilated shop.

_A_. 5. Using an approved solvent for cleaning engine parts.

A 5. Rem‘.:»ving the spark plug wire before servicing or repsairing an
engine. |

A 7. Having dry chemical fire extf{rlwguishers available.

_A 8. Following good work habits.

_A 9. Reading and following your operator's and/or service manual.

_A 10. Cleaning the engine before it is serviced.

% ___ 11. Using gasoline for cieaning engine parts.

___12. Working on a hot engine.
_A 13. Storing greasy shop rags in a metal air-tight container.
A 14. Cleaning wrenches and other tools before storing.

A 15. Securing the engine in an approved mount before starting to
worik on the engine.

16. Operating the engine with the governor disconnected.

A 17. Operating a vertical shaft engine with a special flywheel when
adjusting the governor and carburetor.

i8. Test-running the engine without the engine shroud which
covers the flywheel.

19. Handling volatile fuels in a shop or area which has an open
flame.

A 20. Removing all fuel from an engine before placing it in dry
storage.

21. To operate an engine which has gasoline dripping from the fuel
system.

) -~
R H1-H-4-63




O

111464

Operating an engine with the muifler removed.

Assembling the engine using all bolts and cap screws of the
specified grade.

Using a starter rope which is not frayed.
Using "either type" starter fluids to start small engines.
Using a torch to repair leaks in a gasoline tank.

Operating a vertical shaft lawn mower with a cracked or bent
blade.

Spilling gasoline on a hot engine.
Wearing safety glasses when in the shop.

Using an approved flywheel hclder when removing a flywheel
nut. '

Keep hands and fz-e away from carburetors when cranking an
engine if the air cleaner is removed.
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PARTS OF MAGNETO
IGNITION SYSTEM
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FLYWHEEL TYPE MAGNETG &

RING MAGNET IMBEDDED
IN RIM OF FLYWHEEL

CONDENSER

BREAKER POINTSK,

BREAKER CAM ON END SPARK PLUG
OF ENCINE CRANKSHAFT ~ CABLE TERMINAL

20 1
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MAGNETO IGNITICN
CPERATION 1

s FENS
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MAGHNETO IGNITION
POINTS ABOUT TO OPEN

OPERATION 2
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MAGNETO IGNITION
OPERATION 3

2
i

= %

POINTS OPEN

26; 11-H-4-73



PARTS of SOLID STATE -
IGNITION SYSTEM

iNPUT COIL

SECONDARY P —
WIRE / w\i FLYWHEEL
7 MAGNET
1
)

ARMATURE e N\ A—FLYWHEEL

IGNITION COIL. { | @ O

\ /
SOLID STATE IGNITION - \ ////
HOUSING UNIT — / /
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PARTS of SOLID STATE
IGNITION SYSTEM
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oD STATE 'GNITION
OFERATION

Electrical current is developed at the input coit.

INPUT COIL

U FLYWHEEL MAGNET
SECOMDARY AN :

e Y
VIRE A
\

—— ARMATURE

IGMITION COiL

|

A D
\ T
/\\? L
PRIMARY —

A

]
@m‘a\‘ DIone

LEAD WIKE \\
N ~
. IO — RECTIFIER
TRANSISTORIZFT N .CONDFNSOR
tsohd state] —— or
SWITCH RESISTOR CAPACITOR

TRIC i COIL
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SOLID STATE ¥ dTION
OPERATION 2

Electrical charge is stored in the condensor.
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SOLID STATE IGNITION
OPERATION 3

The switch cpens and electrical current movas 0 the

ignition coll and spark occours at the spark nlug.

1IN W
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FUEL SUPPLY SYSTEL. © N
FOUR-CYCLE ENGINES

1. Gravity system 2. Pump system
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CARBUREiOR SYSTEMON ¢
TWO-CYCLE ENGINES

MAIN FUEL -
DISCHARGE Tl el
HOLE :
oy <~ —— PRIMARY DLE

id h |
MAIN . : SECONDARY IDLE
ADJUSTMENT ! RN DISCHARGE HOLE
NEEDLE # ’ i .
' . . ; l ~ AR BLEED
C 1 N ( o IDLE ADJUSTMENT .
E FUEL ‘ 1 l NEEDLE
: - ]
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CARBURETOR SYSTEM ON
TWO-CYCLE ENGINES
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TRANSPARENCY DISCUSS!ON GU!DFE
MAINTAINING AND REPAIRING SMALL ENGINES
Transparencies - OPERATION OF THE FOUR-STOKE CYCLE
ENGINE and OPERATION OF THE TWO-STROKE
CYCLE ENGINE

A. Define and explain the events that take place duririg each
stroke on .- four-cycle and two-cycle engine.

B. Discu-3 the sequenced events that make up a complete cycle.
Transt-y ooy - PISTON DISPLACEMENT
£..  Expiain how displacerment is a measure of the quantity of

fuei-air mixture that can be taken into the cylinder on the
intake stroke.

BE. Uce the formula on the transpsrency to show how displacemant
is computed in cubic inches.

" C. Point out now changing the bore and/or stroke or the shape
of 1iv2 pistcn top can change .- displacement.
. Trarparency - VALVE PARTS NAMED
A. Use this transparency to supplement ‘iiie ric-mation in the
worksheets.
8. Point cut the function of thz valves ana wnet =nould be looked

for wnen insoecting each part of the valve during overhaul.

C. Have students examir2 varicus valves and determine if they
are usable or should be replaced.

D. Fave students practice gri-...;:g or lapping used valves.

Transparencies - PARTS OF % aGNETO IGNITION SYSTEM  and
FLYWHEEL 7 3ve~E MAGNETO

A. Use these transparencies to supplement t:e information needed
in the worksheets. '

B. Point out the various parts of the magneto ignition system.

C. Explain and discuss the functions of each part in providing
electrical ci'rrent to the spark plug at the proper time.

Transparency - MAGNETO IGNITION OPERATION |

A. Point out the position of the flywheel magnet in relation to the
coil and armature. '



V.

Vi,

VI,

B

8. Discuss the relationsﬁip between a magnetic field and an
electric current. 7The magnetic field builds up as thé magnets
pass closer to the coil.

. As the magnetic field istbuilt up, with the points closed. a
small elecirical current wli: develop in the primary winding~ of
the coil.

Transgarency - MAGNETO !GNITION OPERATION (I

A. Point out the clockwise movement of the flywhee! magnet.

B. Note that the magnetic flow is starting to move through the
cenier ieg and right-hand leg of the armatur: .

C. This movement reverses the dir~ection of flow through the

center jeg.

O. The ignition poinis are stiill closed and the resuit of the
mzanetic Tield slaruing to reverse develops a strong wvoltage in

-~L

it e primary windings of the coil.
Transparency - WA ©70 L4 TION CPERATION |1

A. A* the peak Tiows o tht >rimary current the ignition puinis
oren and breal the circui..

B. There is & suirge 6f.current due to the break in the primary
circuit which .’ :sorbed by the condens.r so the points do
rol arc as they/ start to open.

p

C. This rapi collapse of the magnetic field cuis through the

secondary \windings in the coil.

D. Thiz induces azvery high voltage in the seconds,y windings
which in turn rcsults in current jumping the gap ~¢ (%e spark
piug electrodes.

¢

E. Point out the impor -~~~ of a good flywheel key in relation to
ignition timing of th> e 2vents.

iransparency - PARTS OF THE SOLID STATE IGNITION SYSTEM

A. Use this transparency to introduce the pa-ts of the solid- state

ignition system used on some newer small engines.

B. Point out how this system is similar to the magneto system. It
has @ magnet. in the flywheel, coil and armature to generate a
low voltage current. It has an ignition coil to generate a high
voltage current at the spark plug.

C. Point out that this system dor not use ignition points to time
the spark, but uses a thira coil and a solid state ignition
switch which is transistorized to set off the high voltage spark
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at the plug. These items are conlained :n lhe solhcd slate
ignition housing unit.

Lo Transparency - SOL!D STATE (GNITION OFERATION !
A.  Poir out that current is developed in the input coil (A} as
the magnetic field from the flywheel magnet passes near the
ar-iature at (4).

T s movement of the flywheel magnel establishes a weak

-D
L.
ternating current (B).
C "he alternating current - *_..s a diode rectifier (C) which
~verts the alternating current to direct current.

L Tre direct current flows from the diode rectifier (C) to the
concensor (D) where it is stored briefl. .

Transparenyy - SOLID STATELIGNITION OPERATION I

A. Point out that the flywheel has rotated and the magnet is no
longer riear the input coil.

B The eleciricel current is now stored in the capacitor waiting
on the solid state switch to open (E).

X1. Trsrnsparency - SCLID STATE !GNATION OPERATIOUN 11l

A. Point out that the fiywheei ha. tctated so the fly(@vheel magnet
ix near the trigger coil (F).

B. The lires of the magretic field cut throuah the .rigger coil
(F) which induce a Inw vcltage current.

C. This low voltage current passes through a rasistor (G} and
enters the solid state switch (E) which ic trarsistorized.

3. The solid state switch (., opens when it receives the current
Trom the trigger coi! (F).

E. This opening of the switch allows the current which is storen
ir the capacitcr (D) to flow to the ignition coil (H).

F. As the current enters the primary windings of the ignition coil

(H) a large voltage is induced into the secondary windings and
a spark-occurs at the electrodes of spark plug.

G. Note the importance of having the flywheel magnets properly
timed so maximum voltage is produced and the spark will occur
at the proper time in combusior« chamber. '

H. One advantage of the soiid state ignition system is that there
are no meving parts rubbing against one another. W
Y -
‘v
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Another adventage is that there are no ignition points to bur-
up.

~ave he students identify othe. advantages of the solid state
ignition system owver the magneto ignition system.

rave the students identify some disadvantages of the solid
state ignition system on small engines.-

sparencies - FUEL SUPPLY SYSTEMS CN FOUR-CYCLE

ENGINES and CARBURETOR SYSTEM ON TWwWO-
CYCLE ENGINES

Point out Llhe basic parts of each type of carburetor used on
‘our-cycle engines.

Diccuss the location of the fuel tank >n each system and how
the fuel raoves from the tank to the carburetcrs.

Discuss the operation of tiie carburetor system used on soma
two-cycle encines.

Point out how the suction is developed on two-cycle ar.:
four-cycle enginec:.

Point cut where the fuel goes when it leaves the carburetor of
the two-cycle engines.
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TEACHER'S KEY

&/ SAMPLE TEST QUESTIONS
S5MALL ENGINE REPAIR -ND OVERHAUL

FRUE OR FALSE

_F_ 7. The two-stroke cycle engine makes two revelutions for each power
st-oke. '

E 2. On the roampression stroke of a four-stroke cycle engine only the
intake valve is » osed.

2. On the power strcke of a four-stroke cycie engine 1 :th valver
remain closed.

_F 4. The crankcase of the two-stroke cycie enginiz is rczaled and fi'ied
with {ubricating oil at the factory.

T 5. With both the two-stroke and four-stroke engines, the spark ig-
nites thz air-fuel mixture when the piston is near the tcp of tihe
cylinder.

I 6. The rrankcase of a two-stroke cyclz engine is part of ‘he fuel
intake s . 'stem.

2 _F 7. when cleaning a mic.,ometer, it is best to use cuompressed air to

remnove dust and dirt.

.{
_CO

In a gravity fr-d fuel system, the gas tank is above the carbu-
retor.

T 9. Air speed in the horn of t"¢ corburetor is increased by reducing
the size of 1lt2 opening.

_T 10, Small : ~‘nec have their ‘gnition timed properly by haviing the
breake: ts open at the correct time.
_1_ 11, Small engines snould be kept clean as dirt on the outside of the

engine can cause the engine to overheat.

12. A fundamental principle of trouble shcoting an engine is to check
the simple things first.

T, 13. Micrometer calipers are identified by the maximum size they can
measure.

F 14, if it is necesscry to replace a flywheel key use an extra hard metal
key s0 it won't break easily.

_F 15. Valve springs are used to open the- valves.

: ' 111-H-4-87
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T 16. A telescoping gauge wa De used T Ll e L\ oo graneter.
T 17 if ar engine filoods, the trouble couid be caused by e pluggea air
cieaner
T 18 & torque wrencls ¢ used o meagsure the ‘bs. of farce applied when
tght=n'ng a Lo or nut.
R Tne carburetir s = for oy tuaepoand fouswating oil.
X il us al @t DoSs re ‘ne micrometer while il is i contact
witty the work beng e’ d.
Flol IN THE BLANKS
1 The four ewvents 0! 3 four-sircke endne (in orcderi are. Intake,

p‘.‘\\ e ,

and ~ »xhaust

compression

2. i7" lakes two
four-stroke engire.

revelutions of the crankshaft to omplete one cycle in a

3. in a four-stroke engine the ¢rankcase contans lubricet.ng o
4. The .a'wes are heid clesed by Uhe springs .
A seal is made belweert ‘e pi31on and Sy Uader war Ly Tgs o
The valves arz opern=d by camsha!l
;. The connectin® red — ccraecls the piston and crankaiart,
8. The thres comn.on lvpes of i are  CONIpress:on,  scraper . and
_oi_ . |
9. Eoth wvaives ar. cioweda on lhe  ompression and powe' strowe.

10. A condenscr temparariy,  collects and sleres surges G
11, Change *he following o the decimal eguivaisptae Ui e
= .30 385 375
12, Write ne ioliowing numbers.
ght hunrdrea thirty-one thousandth 831
5 hundred eighty-eight thousandth 288
13, When .ivg Plastigage, the more the material is flatlened,

the mecsurement.
14, Cenverl the foliowing ponind nches to pound feel:

12 pound feet
4 pound feet

144 pound inches =
46 pound inches

reg -
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15,

19.

20.

Two important ciearances for piston rings are end and _groove .

The magneto ignition system is made up ©f two circuits; the _pr .nary
and secendary-.

tachioimeler is used o measure engine RPM.
The o end of the prunary  coll wiriding  is  connented to breaker
pcrilts - and toe end of thz seconcary winding is cornected to the

_spark plug_

The choke provides a rich fusi mixlure oy restricting the sir suppiv

Lo help start ccid engines.

The sparx prig fires when the breake: weints  open.

TAATCHING

COLUMN A COLUMN B

Camshaft
intake stroke
Horsepower
Exhaust stroke
Connecting rod
Stroke
3. Spark that occurs at =nd Combustion

of exhaust stroke. chamber

1. Movement of pisten, % revoiution,
distinct complete event.

2. Travels slower as it nears
TDC and BDC.

O_“E’“DOL’DD

T

H. Maverick spar%
4. Piston moves d7.n, intake l. Power sparit
valve open. J. 720 degrees
K. Crankshaft
5. Always equal tc ', _troke. L. Piston
M.  Micrometer .
6. PFiston moves down, oGt N. Pistor dis-
valve: closed. placement
0. Compression
7. Transfers power from P. Crankshaft
piston to crarnkshaft, Q. Bore
R. Cycle

8. Turns 720 degrees in
one cycle.

9. Piston moves up, both
valves zlosed.

L

Turns % speed of crankshaft.

(bey - x 3.14 x stroke.
4

11.
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_Q 12. Diameter of cylinder.

M 13. Used by mechanics to make
measurements (2 .06 inch.

= 14, Where fuel is burned
and power generated.

|

C 15. Power raling of an engine.

!DENTIFY THE FOLLOWING:

1. crankshaft 2. valve

3. camshaft 4. condensor

_—
5. micrometer 6. connecting rod
v
-y ey Yy ~
|!!"H"1 ) A ”:')\‘:'L)
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7. ring expander 8. fiywheel holder

S. ring compressor 10. piston
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0" - 1" micrometer

1. .821 12. .001

2" - 3 micrometer

— Y
= 15
s 10
|
/
13. 2.090 4. 2250

59 - 6" micrometer

15. 5.G699 16. 5.383

e | 4

.
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UNIT H: AGRICULTURAL MECHANICS

PROBLEM APEA:  ADJUSTING £¥D MAINTAINING COMBINE HARVE: T
ING EQUIPMENT

SUGGESTIONS TC THE TEACHER:

This preblem area is designed for use with eleventh grade or ad-
vanced students in vocational agriculture programs. The recommended
time for teaching this problem area is during the fall semester, before
Fa-vesting begins.

The estimated instructional time for this problem area is 5 to 7 days,
depending on how far the teacher wishes to go in development of combine
adjusting skills. If the students are to be involved in other activity
exercises, the instructional time will need to be increased.

Instructers are encouraged to conduct a local search to Iocate cther
supplementary materials for use with this problem area. The items in this
problem area are for reference or modification as instructors adapt these
materials to their lccal situation.

CREDIT SOURCES:

These materials werc developed through a funding agreement, R-33-
73-D-0362-466, with the illinois State Board of Education, Department of
Adult, Vocational and Technical Education, Research and Development
Section, 100 North First Street, Springfield, Illirais 82777. Opinions ex-
pressed in these materials do not reflect, nor shouid they be construed
as, policy or opinion of the State Board »f Education or its staff.

The teacher's guide, student wcrksheet, transparency discussion
guide, and test ~vrestions were developed by Al Zwilling, Department of
Vocational and n‘cal Education, University of Illinois. Transparency
masters were prepared by the Veocational Agricuiture Service, Ur:iversity of
Hlinois. Suggestions and guidance in the development of these materials
were provided by the Rural Core Curriculum Field Test Teachw~ s, and
reviewed by the following vocational agriculture teacher::

Don Bergfield - Paris High Schot’
Eldon Chapman - Herscher High Schocol

{ )
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TEACHER'S GUIi

l. Unit: Agricultural mechanics

II. Problem area:  Adjusting and mzintaining combine harvesting equip-
ment

[Il. Objectives: At the cicss of this problem area, the student will be
able to:

i. Lubricate and ao,;'sL a combine- foilowing the reccmmendations
listed in the owner's menual.

2. Prepare combine for winter storage foilowing the procedures
outiined in the owner's manual.

3. Make the following adjustments:

Ree! speed
Concave zadjustment
Cylinder speed
Sieve adjustment
Air fiow

Forward speed

SO Q0o

4. Properly service and maintain the combine during harvest.

v Suggested interest approaches:
1. Display two toy combines, ore in good condition tihie other ore
in ~oor condition, and discuss the importance of proper mainte-

nance,

2. rsk the following questions to stimulate interest:

o)

"How do you prepare your combine for wi...er storage?"
b. "HOW can you decrease field loszes by corr-nt adjustmentq"“

c. "How many of you have adjusted a combme or helped some-
one adrust one?"

Distribute copies of the Competency Inventory to stJdents
Discuss student ratings of competencies to establish the reasons
why we need to study this problem area. :

[N

4. “ake a field trip to check harvesting losses in soybeans and
cern.

V. Anticipated problems and .oncerns:

1. What ..ce ihe functions of the combine?

111-H-5-3
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2. What are the parts we need to know to adjust the combine?

tas

Wwhat adjustments do | need to make for the combine to run
efficiently? - : \ .

4. What carz should be given to belts?

How should | care for the chains?

un

6. Wwhat parts need fubrication and how often should they be iubri-
cated?

7. How do we set the cylinder speed?

8. How do we set concave clearance?

g. How fast should the fan be running?

10. How should the header be adjusted?

11 How shou.d the reel be adjusted?

12. Hov. do the adjustments differ for various crops?
Vi, Sugg‘ested learning activities and experiences?

1. Conduct an interest approach using one ur more of the sugges-
tion- in Section V. '

2. Have students identify problems and con'cems, and then re-
cord. N

3. Disiribute resource materials and have students find answers. 13
~problems and concerns, and discuss.

4. Have students ccmplete Workshect #1 using VAS 3049 during
supervised study.

5. Have studerits complete Worksheet #2 by dividing the class into
small groups, and using an owner's manual. Each groug does a
particular section, ana makes a ‘presentation to the ciass.
After all presentations, the students should have completed
their worksheets with the information from other groups.

° “
Orgarize a field trip to an implement dealer, so that the stu-
Hdents may become familiar with a combine. Have the students
~antify parts. Have students check tc see how they would
make adjustments on the various makes and models present,
using Worksheet #3. :

-

7. Organize a field irip to a farm, where students could see the
adjustments taking place and the effect upon the reduction of
field losses. .

255
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8. Show transparencies and discuss the adjustments and mainte-
nance procedu_res.

9. Have students set up a maintenance chart for their equipment
at home. Have students make a drawing and make a presenta-
tion io the class on why .they chose only certain activities for
their maintainance chart. :

VII. Application procedures:

1. Students should be encouraged to adjust harvesting equipment
on home farm. o '

2. Students should develop™a skill in maintenance, whicn they can
take back to their home farms. :

3. Students will be able to add these skills to their supplemental farm
jobs in their S.O.E. books.

VIIl. Ewvaluation:

1.  Administer a test using some or all of the sample questions
included in this problem area.

Evaluate students' worksheets.
Evaluate questionnaire from field trip.

Evaluate home farm maintenance chart.

g 5 w M

Use Competency Sheet as a form of evaluation by having stu-
dents evaluate themselves before and after the problem area.

1X. References and aids:

The following materials are available from Vocational Agriculture Ser-
vice, University of lllinois:

VAS Unit 3048 "Combines: Selecting and Servicing"
VAS Unit 3049 "Combines: Reducing Harvesting Losses"

Supplementary References:

Deere and Company, 1981, Fundamentals of Machine Operation,
Combine Harvesting, Second Edition.

Combine Operator's Manual

236
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COMPETENCY INVENTORY
ADJUSTING AND MAINTAINING COMBINE HARVESTING EQUIPMENT

1. Student has no Knowledge of competency.
2. Student has read about competency .

3. Student has seen competency performed.

4. Student has performed competency.

5. Student has performed competency without supervision.
6. Student does possess skijll.

7. Student does not possess skill.

Competency - Circie One
1. Lubricate per owner's manual 1 2 3 4 5
2. Adjust reel speed 1 2 3 4 5
3. Adjust concave T2 3 4 5
4. Adjusticylinder speed 1 2 3 4 5
5. Adjust sieve 1 2 3 4 5
6. Adjust air flow 1 2 3 4 5

~~ 1. Adjust forward speed 12 3 4 5

8. Check oil 1 2 3 4 5
9. Check tires 1 2 3 4 5
10. Clean air filter 1 2 3 4 5
11. “heck bearings 1 2 3 4 5
12. Check sediment bow! 1 2 3 4 5
13. Check battery 1 2 3 4 5
14. Check distributor 1 2 3 4 5
15.  Check belts 1 2 3 4 5
16. Check chains : 1 2 3 4 5

17. Check hydraulic levels 1 2 3 4 5
18. Check for broken sections 1T 2 3 4 5
19. Develop maintenance chart 1 2 3 4 5

20.

21.,

22.

23. ldentify steps for winter storage 6 7

24. ldentify good maintenance practices & 7

25. Trouble shoot common problems 6 7

These are competencies outlined in the National Ag Occupations Competency
Study, for entry level positions in agricultural production.

Name Date

2%, - 11-H-5-7
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STUDENT- WORKSHEET #1
TROUBLESHOOTING
(Refer to VAS Unit 3049)

Fill in the blank in each column.

PROBLEM CAUSE

REMEDY

Crop falling in front Reel speed too siow
of cutter bar after
it is cut

Excessive damage 1.

Ear shelling at stalk
rolls

Adjust deck plates.

Excessive damage to
shelled' corn-cracked
corn. -

Increase cylinder / rotor-
to-concave spacing.

shelled corn-cracked
corn

Cobs and foreign Insufficient air blast
material in grain _—1” from cleaning fan
tank :

Uneven or bunched
feeding of crop to

Adjust outer ends ‘off
auger to proper clearancHg

cylinder of bottom. See operator's
manual.

Excessive drop in a. a.

cylinder/rotor speed

- b. b.

Slugging or overload- | a. a. Open concave -to-cyl+

ing of cylinder/rotor

b. Too much material
entering cylinder/ -
rotor

inder/rotor.

b.

255
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PROBLEM CAUSE REMEDY

Grain not threshed a. a.

from heads ‘
b. b.

Grain loss over
straw walkers

Straw walkers over-
loaded, so. grain
canirot get through
material . to conveyor
augers

Excessive trash in
tailings

Overthreshing

Reel wrapping in
tangled and weedy
crops

Install pickup reel

i-H-5-10
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STUDENT WORKSHEET #2
COMBINE RECOMMENDATIONS AND ADJUSTMENTS

(Refer to owner's manual for specific recommendations. )

Make and model of combine

-Crop to be harvested

(Not all of the adjustments are on each make of combine. )

: HOW TO MAKE
ADJUSTMENTS . RECOMMENDATIONS ADJUSTMENTS

Cylinder Speed

Concave cylinder ) L
clearance

Rotor speed

Concave rotor clearance

Height of cut

Reel speea

Reel height

XP{Eition forward or
rearward

Angle of bats on *
bat reel

Pick up reel, ang'e of
slats and teeth

Cutterbar clearance
of bat or tines

Auger clearance of
bat or tines

H-H-5-11




HOW TO MAKE
ADJUSTMENTS RECOMMENDATIONS ADJUSTMENTS

Speed

Chaffer opening

Chaffer height

Rear chaffer openirg

Shoe sieve height

Special shoe sieves

Fan speed:

Fan wind regufator

Fan wind deflector

Guard alignment

=<

Knife clips

Wearing plates e

]
ey

Vertical heel clearance

Knife retainer -clearance

Horizontal clearance

Sickle register

oo
&
-

1I-H-5-12
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" HOW TO MAKE
ADJUSTMENTS RECOMMENDATIONS - ADJUSTMENTS
Cutterbar tilt
Add-cn pick-up

guards
}‘,.
11-H-5-13
O ‘ 282




STUDENT WORKSHEET, #3

Manufacturer's Name Model e Size

e T

A. General iInformation

1. What is tf;‘e width of the cutter bar?\

2. What is the capacity‘ of the grain tank?

3. What type tfansmission does the combine ha‘n{e?.
4. What are the overal! dimensions of the‘ combine?
5. What type cylinder does the combine have?

6. What is the ground speed range?

B. Cutting and Feeding
1. What is the range in the cutting height?

N\

2. What is the speed range for the reel? How is the Speed changed?
' N

3.. How is the reel adjusted for iieight?
4. Can the reel be adjusted in relation to the cutter bar?

5. Describe the mechanism used to get the grain from the cutter
bar to the cylinder.

~3
v

e

4
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6. Is there an adjustment on the pitch of the pick-up fingers? |If
sc, how is it adjusted? : :

o~

7. What safety items are present?

Crn

C. Threshing

%)

1. What is the speed range of the cylinder?

- .

2. Where shbuld this ‘speed be checked?

3. How do we change the speed of the cylinder?

Yt

P

4. How can the threshing action of the cylinder .be changed?
5. How is the clearance of the concave cylinder changed?

6. What is the pu.rpose of the cylinder stripper bar? How should it
be adjusted?

7. How is the front of the concave adjusted in relation to the rear
of the concave? ’

8. What is the correct speed of the beater? |s there a speed range
on it? ’ ' :

9. What is the recommended setting for:

the cylinder speed--
concave clearance front--
concave clearance rear--
B 1-H-5-15
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D. Separation”

1. Does this combine, have a grain pan or a raddle and chain?

K. . % . -

2. How are the straw walkers adjusted for speed? s
E. Cleéning

1 How is the speed of the fén hchanged?

' 2. How is the direction of the wind changed? What is the recom- -
mended setting? , ‘

3. How is the amount of air taken in by the fan regulated?

4. What are the adjustments on the thaffer?

o~

5. How should the chaffer be adjusted?

6. Is there an adjustment on the chaffer extension? If so, how 15
it adjusted? ' s

7. How is the sieve adjusted?

8. Where are the tailings returned?

:r
<

9. E\-;iow are the grain elevator and tailing elevator chains adjusted?
) L]

F. Lubrication

1. Explain the lubrication for the chains?

I11-H-5-16

295



<

2. What care should be given the safety clutches?

E ’ -~

) R 3 . kd
3. Point out the areas of lubrication and give-the frequency of
. lubricaticen. » .

v . 3

G. Safety , = , ‘\\ £

What are the safety features of this machine? “; ) \

e

H. Special Equipment_

What special ‘equipment or attachments aré available for this machine? -
I. Discuss the beginning of the season care.
. 12

J

J. Disquss the end of' the season c'ar'e.

1I-H-5-17




JOB SHEET 1

PREPARING ENGINE FOR WINTER STORAGE.

OBJECTIVES:

1. To develop the ability to properly prepare a combine engine for
’ winter storage.
2. To- develop the ability to service each of the varipus engine
. components
-MATERIALS:
1 “Combine needing to be prepared for winter storage.
2. Tools
3 Refill tubricants.
"PROCEDURE:
. | ; .
" 1. Wash the outsude of the: engme with diesel fuel and a brush.
2. Remove air cleangr, replace fu”er‘, and clean.
b3, Drain, flush, and refill, the r - ''ng system.
4. Drain the fuel tank, and the se. ‘ment bowl. _ .
: 5. Drain the crank case, while the engine is warm. Replace the ui!
~ filter, and fill the crankcase, with the new oil of proper weight
and quality. ’ ’
6. Remove the batter‘y, and store in a cool dry place. Check to
make sure battery is fully charger.
QUESTIONS
1. What substance did you use- tc wash the outsnde of the engine?
2. What should be added to “the cooling system before storing for
winter? _
3. Why is it best to drain the crankcase while it, is warm? )

Why should the battery‘be removed from the combine? _ - )

-

OBSERVATIONS: Des\.rabe what you saw when youdrained the crank-

Q

“case, fuel sysfem, and cooling system. /

APPLICATION: i Qutline the~ steps to follow when prebaring' Jt fokr

winter storage. How. do these steps benefit, your
S5.0.E. program?. "

11i-H-5-18



JOB SHFET 2

INSPECTION OF COMBINE

OBJECTIVES:

i To develop the abiiity to identify problems with a machine, that
need to pe correcled?

2. To develop the ability (o recognize tolerances accentable 1o
machine operation.

MATERIALS:

1. Combine.
2. Operator's Manual

PROZEDURE:

Check the header.

Check tht: chains and belts.
Check thi separating unit.
Check the threshing unit.
Check the engine.

Check the lires.

. Check the hydraulic system.

NOO LW N —

QUESTIONS:

1. What were the problems with any ol the seven arear checked?

2. How would you correct these problems.
3. Was the cylinder - concave clearance set at lhe recommended
opening.
~ OBSERVATIONS:

What technique did you use to decide if belts or chains needed to be
replaced? On lhe sickle and guards?

APPLICATION:

Describe how this skill can be used to benefil your L. O.E. Program.

H1-H-5-20




TEACHER'S KEY
STUDIENT WORKSHEL T #i
TROUBLESHOOVING
(Refer to VAS Unit 20449)

Fall i the blanke in ecach column.,

) IM CALIGSY
(ru,) Fatling i Tront RKeel speed too stow

ol catter bar alter
alter ot s cut

REMEDY

/\dJu-l reel L)('od l() de-

llvw_ uor
Reel houTlurn

ter than T forward ~ travel

of combine.

Ear shelling ot stalk Deck plates not ad- Adjust deck plates.

rolls Ju-.lvd plopmly

Excessive damage to Concave oo close to fncrease cylinder / rotor-

Jrelted corn-cracked cylinder/rotor” bars to-concave spacing.

cOrmn

Excessive damage Lo (ylmdu/ro!m speed Slow down cylmdor/rolo:

shelled corn-cracked too ld\l ypm*g~ AEL_) L—hg(__k com-

corn bine beater speed or
combine primar y counler-
shalt speed as shown 1n
(ombmo owner's manual.

Cobs aind foreign msufficient air blast Increase fan speed to ob-

material in grain trom cleaning fan tain_sufficient air blast.

tank Lower front of sievc
Keep sieve clear of piec-
es of cob and obstruc-
tions,

Uneven or bunched Auger clearance loo Adjust  outer ends of

feeding of crop lo high | lfom platform auger lo proper clearance

cylinder bollovn of bottom. See operator's
manual .

24
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PROBLLM

Excessive drop in
cylinder/rotor speed

Slugging or overload-
mqg ol cylinder/rotor

not threshed
heads

Grain
from

Gratn loss over straw

walkers

Excessive trash in
tailings

Recl wrapping in
tangled and wecdy
crops

11-H.522
O
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CAUSLE REMEDY

lighten primary coun-

a. Improper_adjustment o rimary
tershalt_diive_ bells.

of primary counter-

shall_drive bells

Checld primary coun-
Ctershalt  speed  with
engine at tull throttle,
no load.

b. Basic separalor bh.

speed not correct

-

Open concave-lo-cyl-

a. Concave-lo-cylinder/  a.
inder/rotor.

rolor spacing loo
close

b. Too much material bh.
entering cylinder/
rotor

Reduce ground speed
travel.

Increase cylinder/rotor
speed enough 1o do a

a. Cylinder/rotor speed  a.

good Job threshing.

Close cyiinder / rotor-
1o -concave spacing (o
increase threshing ac-
tions.

b. Cvlinder/rotor-to- b.
concave spacing

too wide

Reduce ground travel
speed o reduce amount
of _malerial entering com-
bine. Raise cutling plal-
form to cut less malerial
(small_grains).

Slraw walkers over-
loaded, so  grain
cannol get through
material to conveyor -
auqers

Open cylinder / rotor - lo-
concave spacing and /or
reduce cylinder rotor
speed.

Overthreshing

5let reel not elficiently Inastall pickup reel. .

delivering crop




E

Proper Maintenance

Qombine, Maintenance Chart

Activity Date Pecformed
{Change ol s q/gol' |
{Grease boﬁrings ”’/tﬁ Wit |Yio
1Cheek belts iy
Check chains i ‘
azc;_h}d \;(l-l; l "C 6 e | ||
Check battery 3
_(fk’An arr Gilter - Uis | Va0

C,r_\ec&e\c,t_tvico.l syitems 1/1;
Check headev VG
Cheek. quards and sickle, Phis
C_hcus cghnde( rasp bars 1/1_1 '
Check Hires i

C')\é.‘clx bc?{_l_nﬁ 3 E »

%

Other

T S
T HUrnHr.

SRS 0
.-
\ A
. L
RO N R R TR N
§<§\‘\‘\ R \\%&ﬁ‘@@l\@@&\%&\ N

s

3 AR e R
R R R R R D R

roper maintenance is a must to insure efficient and safe operation
f the combine.

)
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General Maintenance

stributor breaker point gap.

,
!

Check d
(spark

)

ion engines

t

~igni

O e

7

i

Z.

7
it
“wm,\w“\% :

%

7
7
7
7

7
27

Check the battery.

-5-25
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Belt and Chain Maintenance

Keep chains adequately
tensioned.

Spring-type beit tension
adjuster.




| Be;ﬁ and Chain Maintenance

N

AN R R

N R N R

\-\&\‘:\\\\“@\5 :&\N\n\'&\\\\\w,\ N
\&\:\\5%

TR X

W \\
HE TR
N

Never pry a belt onto or
“= off a pulley.

B “-:‘=\\x-- %

e --‘l \ ‘l'\\‘ﬁ;

T

RS
NS

AR
AR

R RN
3‘.\\{@*\}%:\\‘{ RN
R &-&%\h > Al

3 R

N X N
R :‘.‘_::'A.v\
N \_ o DR

SNANGY

35

SN Aﬂ&m‘%}\

O

N

KON
NG

Loosen all belts if stored

.
: \\\3\ on the machine in off
X\ seasons.

R \\\
RN
N '\".‘.‘2’\% 5{\- N
AR

o
N

B L
%
Gl

2

"-’ 2

7

2.
7ok

N
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Stone trap must be opened manually.

Automatic stone door.
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Typical adjustments and
cleararnices for one
model pick-up reel.

Make ail reel adjustments
with header in cutting
position.

A series of hoies is
provided on the reei
support arms so the reel
may be moved forward
or backward.
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ustment

LA A .

‘Reel Height Adi

The reel is moved up

and down by a
hvdraulic cylinder.

The reel height may be adjusted
manually by use of the turn buckle A
and by moving the reel up and

down on the support bracket B.

%
PPN ;
roerle; o! L v, LA
P e

w
<.
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Concave-Cylinder Adjustment

Two methods of adjustments

Vi

0/
A
L7

tment (Rotary combine)

Jus

1. Concave type ad

2.a. Concave type adjustmeht

{Only concave moves up and down)

b. Cylinder type ad

tment
der moves up and down)

jus

in

(Only cyi

H1-H-5-31
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Shutters and Windboards

e
o
-

~
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. Miscellaneous Adjustments

. ,
v ]
> .
\ ,
A
_ .
? ‘ < 7
‘ 3
311 11-H-5-33
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Typical auger
adjustments

Slip ciutch

“Adjusting nut
31
111-H-5-34 ~
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TRANSPARENCY DISCUSSION GUIDE

ADJUSTNG AND MAINTAINING COMBINE HARVESTING EQUIPMENT

Transparency -- PROPER MAINTENANCE
A. Discuss the importance of proper maintenance.

B. Ask students to identify what maintenance procedures they
follow at home, and how they are recorded.

C. Emphasize that some -activities must be performed daily, while
others according to hours used.

D. Compile a list of maintenance activities, and how often they
should be performed.

Transparency -- GENERAL MAINTENANCE

A. Discuss each of the activities shown.
1. Discuss why it is important to have proper tire inflation.
2. 'Discuss the proper cleaning of ‘grease fittings and the

amount of grease to apply, and what can happer if too
much grease is applied.

3. Discuss the implications of dict in the fuel lines, because
the sediment bow! was not emptied.

4. Discuss the distributor breaker point gap.
5. Discuss how the battery should be tested and maintained.

B. Have students list other general maintenance activities and then
discuss them. ¥

Transparency -- BELT AND éQAlN MAINTENANCE

A." Discuss how beits shouid be stored when not is use.
B. Discuss the do's and don'ts of belts and chains.

C. Discuss how most belts and chains are tightened.
Transparency -- OPERATION OF STONE DOORS

A. Discuss why it is important to have stone doors.

B. Expizin how the manual and automatic stone doors operate.

11-H-5-35
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. Transparencies -- REEL ADJUSTMENTS

A. Explain how proper reel adjustments save more crops.

‘B. Discuss thz different typas of reel adjustments, and how each

‘2

Vil.

Vill,

111-H-5-36

one is made.
Transparency -- CONCAVE-CYLINDER ADJUSTMENTS
A. Discuss the differences between cylinders and rotors.
B. Describe how to make the adjustmeﬁt.
C. Discuss the recommended setti’hgs ‘for various crops.

Transparency -- FAN AND S-HIUTTER ADJUSTMENTS

A. Discuss how varying the fan speed changes the cleanliness of
the grain.

B. Describe how to make the adjustment on the fan.
C. Discuss the effects of changing the shutter.
Transparency -- MISCELLANEOUS ADJUSTMENTS

A. Discuss what happen, when the chaffer and sieve controls are
changed.

B. Discuss the function of a slip clutch, and how a slip clutch
should be adjusted.

C. Discuss ali of the typical auger adjustments.

D. ©Di 'ss why it is impcrtant that the platform is levei, and how
t itoit. '



TEACHER'S KEY
SAMPLE TEST QUESTIONS

ADJUSTING AND MAINTAINING COMBINE HARVESTING EQUIPMENT

l. True (+) - False (0)

+ 1. Excessive damage to shelled corn is caused by the cylinder/
rotor speed being set too fast.

0 2. One way to prevent overloading or plugging is to speed up the

_ combine and travel! faster.

0 3. Increasing the fan spzed will usually remedy excessive trash in
the tailings.

+ 4. When replacing a belt, never pry it over the rim of a sheave.

+ 5. Use of belt dressings is not recommended, because they may
deteriorate the belt.

+ 6. The oil filter and oil lines should be checked for any signs of
leakage.

0 7. It is usually necessary to lubricate your machine once s week.

+ 8. Cutting is one of the basic harvesting functions.

_0 9. Storing is one of the basic crop harvesting functions.
+ 10. Clean the combine thoroughly, inside and out.

. Multiple Choice (Make appropriate choice of A, B, C, D.)

B 1. The problem of crops falling in front of the cutter bar js
caused by

A. improper lubrication.

B. reel speed too slow.

C. cylinder speed too slow.

D. planting your crops too thin.

D 2. To reduce cobs and foreign material in the grain tank, one
should
A. decrease cylinder speed.
B. increase reel speed.
C. shift to a higher gear.
C. increase fan speed.

[1-H-5-37




C 3. To remedy crop not Teeding evenly to center of table, one
should :
A. adjust auger.
B. reduce ground speed.
C. all the above
D. none of the above

B 4. Which of the following is not a component of the cleaning unit?
A. fan
B. beater
C. chaffer
D. sieve

B 5. The mechanism which cuts or gathers the crop and feeds it to
the combine separator is known as
A. rotor.
B. header.
C. cylinder.
D. suger.

A 6. To remedy grain loss over straw walkers, one should
A. reduce ground travel speed.
B. install pickup reels.
C. open concave.
D. increase fan speed.

C 7. ‘To remedy grain not being threshed from the heads, one should
A. increase cylinder/rotor speed.
B. decrease concave spacing.
C. all of the above
D. none of the above

A 8. Combines shouid be inspected
A. daily.
B. weekly.
C. onthly.
D. seasonly.

. Listing

1. List four practices that a good machine operator should follow.

a. Always keep the machine clean.
b. Make sure that nuts, cap screws, shields and sheet metal are
tight.

%)
boa
C.

111-H-5-38



c. Inspect the combine before starting every day.
d. Keep maintenance records.
e. Don't abuse the machine.

2. . List 10 recommended activities before putting combine away for winter
storage. '

a.

b.

.

i
j-
Essay:
Explain why, when lubricating a bearing, you should only add the

recommended number of pumps, instead of watching for the grease to
come out of the bearing.

[N
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UNIT H: AGRICULTURAL MECHANICS

PROBLEM AREA: DEVELOPING CONCRETE AND MASONRY SKILLS

SUGGESTIONS TO THE TEACHER:

This problem area is designed for use with junior or senior students in
&N agricultural mechanics program. The recommended time far teaching this
problem area is during the spring when the class could be involved in 3
concrete project out-of-doors. If such a class project is planned, the teacher
should schedule at least 2 or 3 weeks for this problem area.

Most of the materials and instructional activities included in this problem
area are based on VAS Unit 3007a "Concrete improvements for Farm and
Home" and VAS Unit 3034 "Recommendeg Practices for Building with Concrete
Masonry' available from Vocational Agriculture Service, University of Illinois.
Teachers should order multiple copies of these units pricr to instructicn.
Alsc, a concrete kit is available from Vocational Agriculture Service on a 'car
basis to use in conducting laboratory exercises.

CREDIT SOURCES:

These materials were developed through a funding agreement R-33-13-
0-0362-466 with the Illinois State Board of Education, Department of Aduit,
Vocational and Technical Education, Research and Development Section, 100
N. First Street, Springfield, Illinois 62777. Opinions expressed in these
materials do not reflect, nor should they be constirued as policy or opinion of
the Illinois State Board of Education or its staff.

The teacher's guide, student worksheets, laboratory exercises, infor-
mation sheets, problems and part of the test questions were developed by
Dave Trent, Vocational Agriculture Teacher, Reddick High School; John
Abell, Vocational Agriculture Teacher, Teutopolis High Schoel; and Paul
Hemp, Department of Vocational and Technica! Education, University of
fllinois. The transparencies and.the test questions for VAS Unit 3007a were
prepared by Vocational Agriculture Service, University of iliinois. This
problem area was reviewed by the following wvocaticnal agriculture teachers:

Glenn Sims - Windsor High Schoo!

Dave Trent - Reddick High School

John Abel!l - Teutopolis High School

Richard Petrowich - New Athens High Schoo!
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TEACHER'S GUIDE

l. Unit: Agricultural mechanics
M. Problem area: Developing concrete ar.d masonry skills

b, Objectives: At the close of the problem area students wii!:

1. Be able to mix and place concrete.

2. B2 able to construét concrets forms.

3. Be able to cure concrete properly.

4, Be able to identify, use, and c-re for concrete t iz il
equipment.

5. Be able to recognize good concrete.

6. Be able to recognize concrete failures.

7. Be able to plan for masonry construction.

8. Be able to lay concrete blocks properly.

9. Understand how to calculate concrete problems zand esvimate
materials.

I V. Suggested interest approaches:
1. Announce name of problem area and briefly describe
2. Find out how many students have experience mixing concrete

and/or laying blocks, and ask those students ta describe their
experience.

3. Have students name uses of concrete and concretc masa:”
around the home and farm.

4, Lay out a collection of concrete tools. See if students - .
identify them.

Ask students if they can distinguish between zzrirecs .
cement.

N

5. Give students a preview of taboratory and shog activiti.
planned for the problem area.

7. Ask class who has had experience in making and/or usin.:
concrete and masonry. Usually, students only have a vague
knowledge cf what concrete is and how it should properly be
made and used. impress upon them the importance of knowing
the proper use of it.
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8.

Use examples of poo= concrete and masonry work around school
to show students and have them try to determine what went
wrong.

Anticipated probiems and concerns of students:

1.

2.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.

1.

What is concrete?

What is masonry?

What zre some advantages of using concrete and masonry?
What ingredients are used in making concrete?

How should we combine the ingredients of concrete?

How should we mix concrete?

What are the different concrete mixtures and when should éach
be used? ‘ .

What tools are needed in concrete work?
How should forins for concrete be built?
How should we place coacrete?

How should concrete be finished?

How can we reinforce concrete?

How do we estimate materials and cost of concrete?

What is "ready mix" concrete and how do we order it?
is "ready mix" concrete economjcal?

How should footings be built?

How ;10 | lay blocks?

How do i lay out a buiiding?

What causes concirete fallures?

‘Suggested learning activities and experiences:

Conduct an interest approach to arouse student interest and
develop a need for learning about concrete.

R
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2. Have class develop a list of learning objectives for this prob-
lem area. Use the following fead questions:

a. “What should we be able to dr at the close of this prob-
lem area?"

b. "Why is it important for us to learn about concrete and
concrete masonry?"

3. Lead students in the identification of their problems and
concerns.

4. Conduct supervised study so students can read the reference
material 3nd locate information needed to solve problems or use
Student Worksheets 1-7 to guide students in their supervised
study.

5. Use transparencies included with this problem area to present
acditional informaticn needed to solve problems and coricerns.

6. Conduct demonstrations cutlined in VAS Unit 3007a.

7. Obtain concrete loan kit from VAS (Kkit is located in each sec-
tion) and use it to perform lab exercises described on page 23
of VAS Unit 3007a.

8. Involve class in concrete project and block laying project.
(Blocks can be layed on cardboard on shop floor and easily
dismanteid by mixing sugar in the mortar.)

9. Conduct a field trip to visit a ready mix plant, or to observe
concrete being placed or blocks being layed.

10. Have class work out problém exercises or complete Student
Worksheets 8 and 9 involving the following: '

3. Amount of concrete needed for a specific job

b.  Amount of ingredients needed for a specific job using the
various water-to-cement-to-aggregate mixes.

c. Figure the cost for a specific job and compare {o “rzady
mix." .

11. Have students define the following terms:

Three core block
Corner block
Jamb block
Header block
Bullncse biock
Cubic yard
Ready mixed

Concrete g. Curing
Pertland cement h. Reinforcing
i.
j-

O w

Coarse aggregate Cement
Fine aggregate Striking off
Fosting Darbying
Form Mortar

Smao
X

WS 0oDO 3D
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12. Use the HOBAR Fiberglass Hog Trough Mold to make hog
troughs and/or if available, use the Lynn Concrete Company
Hog Trough Mold. These trecughs can be used with other
classes of animals or for purpuses other than feeding.

Vit Application prccedures’
1. Involve the ciass in an actua! concrete or block laying project.
2. Enccurage students to build concrelz improvement projects as a

part of their S.9O.E. program.
Vi, Evaiuation:

1. Construct »nd administer a test using sample guestions included
with this problem area. :

2. Grade students on faboratory work and projects.
I X. References and aids:
1. VAS Unit 3007a "Concrete ‘mprovements for Farm and Home,*

available from Vocational Agriculture Service.

2. VAS Unit 3034, "Recommernded Practices for Building with Con-
crete Masonry,' available from.Vocational Agricuiture Service.

3. Phipps, Lloyd J., Mechanics in_Agriculture, 3rd edition, Inter-
state Printers and Publishers, Inc. Danviile, illinois.

4. Cement Masons Guide, available from Portland Cement Asso-
. Ciation, 5420 O'd Orchard Road, Skokie, lllinois 60077. 1980
edition available for $3.50 per copy.

5. "Making Quality Concrete," Portland Cement Association.

"Ready Mix Concrete for the Farm," Portland Cement Associ- .
ation.

N

3.

/- [\i
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COMPETENCY INVENTORY

DEVELOPING CONCRETE AND MASONRY SKILLS

1. Student has no knowledge of competency.
2. Student has read about competancy.
3. Student has seen competency performed.
4. Student has performed competency.
5. Student has performed competency without supervision.
6. Studert doec possess skill.
7. Student does not possess skill.
Competency _ Circle One
Pour Concrete 1 2 3 4. 5
Trowel Concrete T2 3 4 5
Protect concrete while curing T2 3 4 5
Reinforce concrete 1 2 3 4 5
Mix concrete 1 2 3 4 5
Buila and trest forms 1T 2 3 4 5
Embed bolts and other fastening

devices in concrete 1 2 3 4 5
Edge concrete 1 2 3 4 5
Driil holes in concrete T2 3 4 5
Lay concrete blocks T 2 3 4 5
Lay brick 1T 2 3 4 5
Use concrete and masonry tools and equipiment 6 7
Calculate cubic yards of concrete needed for

o
~

selected jobs

These are éompetencies outlined in the MNational Ag Occupations Competency
Study, 1978, for entry ievel positions in agricultural production.

Name Date

I,) ’
re J
-H-6-7




o INFORMATION SHEET

/ ESTIMATING CONCRETE NEEDS

1. Formula for estimating volume of a rectangle:

Length x width x thickness (all in feet)

57 = cubic yards of concrete needed

2. Estirnating materials:
A "six gallon mix" means 6 galicns of water/bag of cement.

Proportion of cement to fine agregate to coarse agregate 1:2%:3

i

1 cu. yd. of concrete requires: 6% bags of cement
14 cu. ft. of fine aggregate
’ 19 cu. ft. of coarse aggregate

37.5 gallons of water

i A '"seven gallon mix" means 7 gallons of water/bag of cement.
Proportion of cement to fine aggregate to coarse agg'regate 1:2-3/4:4

| .

1 cu. yd. of concrete requires: 5 bags of cement

I 14 cu. ft. of fine aggregate
20 cu. ft. of coarse aggregate
35 gallons of water

3.

Conversion data:

Cement, pounds per bag ] 94 pounds

Bag of cement - 1 cubic foot

Fine aggregate, pounds per cubic foot - 91 pounds
Coarse aggreg‘ate, pounds per cubic foot - 100 pounds
Water, pounds per gallon - 8 pounds

Concr‘.ete, pounds per cubic yard - 4000 pounds approximately

- | , "  I-H-69




"1. Portland Cement -

~

T~

2. Concrete -

3. Hwvdration -
4. Coarse Aggregate -
5. Fine Aggregate -

6. Reacy-Mixed
Concrete -

7. Cubic Yard -

$ .
[ 28N

8. Reinforcement -

9. Forms - -
10. -~ Foouting ~
;1. Curing -

12. Striking Off -
13. Darbying -

-~ 14. Mortar -

IY-H-6-10

INFORMATION SHEET

CONCRETE TERMS

Portland cement is a manufactured product’ made from
limestone and clay or shale. 1t is ordinarily sold in
paper bags each containing 1 cubic foot of cement.

Concrete is an artificial stone composed of Portland
cement, sand, gravel or broken stone and water
which when properly mixed and "set," forms "home-
made" stone.

Hydration is a chemical process that takes place
when cement and water are mixed. ‘

Consists cf gravel, crushed stone, or s milar material
larger than %" in particle size. ’

Consists of sand and smaller gravel and crushed

stone” smaller than %" in particle size.

Ready-nﬁxed congrete is ccncrete mixed at a central
location, blended during transit and delivered ready

to pour at the job site.

& .
A cubic yard of concrete is a volume equivalent to
a cube which is 3 feet on each side.

Material such as steel mesh or hars which s added
to concrete to give it added tensile strength.

Forms Ear‘e enclosures used to mold and hold new
concrete in shape until it has bheen set.

A properly constructed, even surface to distribute
the weight of a building.

Process of concrete hardening due to hydrat]on.
Leveling operation that takes the humps and wvalleys
out of the surface of concrete and gives it a true
even surface.

-

Process used immediately after striking oif to help
depress the coarser aggregates and bring the mcrter
to the surface.

] / - .
Mixture of masonry cement, sand, and water used to
bond blocks together in masonry construction.

325 \,



15.

P

16.
17.
18.

19.

Three-Core Block - Concrete block with 3 cores. Three-care blocks are

Corner Block =
Jamb Block -
Header Block -

Bul! Nose Block -

7 5/8 x 7 5/8 x 15 5/8 and weigh 40 to 50 Ibs. if
they are a heavyweight unit and 25-35 Ibs. if they
are a lightweight unit.

‘Three-core block that is flat on one end for pr‘o-

ducing a straight edge or corner.

BIOC/ designed w.th cut out edge for door or window
jambs.

Block designed with cut out edge for door or window
header.

Block designed with rounded corner for stream-
lined corner.

ey
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INFORMATION SHEET

SAMPLE DISCUSSION QUESTIONS

Assume that you have graduated from high school and have been

employed withh a local concrete company as a field representative.  You en-
counter several problems which your customers expect you to solve. How
wouid you respond the the following situations?

1.

As you arrive at the cffice this morning you find a note on your desk

from your secretary. It said that the rains last night.had wet the sand
pile and the workers were wondering if they should adjust their mixture.
You go out and look at the sand, take a handful and squeeze it. - It

feels wet and forms a ball when squeezed and leaves a little moisture on
your hands. They want to mix a water tight batch, and need to know
now much water to use per sack of cement.

When you get back to your office there is a call from a home owner.
She wants to mix a batch of concrete for a sidewalk. She wants to use
the pond water in the mix and was wondering if it would be O.K. What
advice could you give her?

Your first field assignment of the day was to go out to see Mr. and Mrs.
H. C. Jones. They nad poured a siab of concrete last year for a patio
and it was aiready chipping off. When you arrive you notice a limestone
driveway rea:" the house with gravel in'it. You inquire and the home-
owners said they thought that rock was rock and it was handy to use
rock from the driveway. What would you do or say to convince them
that it was not the cement that was causing the patio to chip away?

On your way back to town your secretary cailed you on the two-way
radio and said that the Smith family had started pouring a reinforcing
wall in the landscape and was not going to be able to finish today because
they were running out of sand. They want to know how to maike the
wall water-tight at the joint. What would you tell them?

When - you get back to your office this afternoon your secretary said

that a Mr. Avis called and you were to call him back. When you called
he said that he was getting ready to pour a patio and he was wonder-
ing if there was any advice you could give him about the ferms. What
would you teil him?

On your way back from Mr. Avis's house you are to go by Allen Beck's
residence. When you get there they had just finished pouring sidewalk
and steps. They said that they wanted a "rough'" finish on the steps
and a smooth finish on the sidewalk, but had forgotten how to correctly
finish them. They want you to outline the steps for them tc follow.

Your last stop of the day is at Jim Scotts. He had just finished pour-
ing a concrete floor and was wanting it to be as hard as possible. He
thinks that concrete hardens if it dries fast. What advice could you
give him on how to obtain the hardest possibie concrete.

HI-H-6-12 . B 327



STUDENT WORKSHEET #1
VAS UNIT 30072

1. What are 10 advantages of concrete as a cuilding material?

mooOm»
e i

N

What are 3 disadvantages.of using concrete as a buildirig material?
A.

B.

C.

3. What are the three ingredients of concrete?

A.

B.

C.

4. What are the 3 properties of fresh concrete which will greatly influence
the quality of hardened concrete?
A.
B.
C.

5. What is Portland Cement?
6. When is water suitable to be used for concrete?
7. What is fine aggregate?

8. What is course aggregate?

9. What are two rules of thumb that determines the maximum state of
aggregate that can be used?

B.

10. What is mixed aggregate?

1-H-6-13
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STUDENT WORKSHEET #2
VAS UNIT 3007a

1. What is the principal factor that determines the strength, watertightness,
and durability of concrete?

2. What is the ratio of cement to fine aggregate tuv coarse aggregate in a
6 gal. mix?

3. What is the ratioc of cement to fine aggregate to coarse aggregate in a
7 gal. mix?

4. When should a 6 gallon mix be used?
5. When should a 7 gallon mix be used?

6. What does a 6 gallon mix mean?

o~
s

7. How do you determine if sand is damp, wet, or very wet?
A. Damp
B. Wet

C. Very Wet

8. What happens when water is added to sand?

9. What is a "Workable mix"?

lil-H-6-14




STUDENT WORKSHEET #3 |
VAS UNIT 3007a

Expiain how to mix cencrete using a % sack batch mixer.

What are the requirements for a correctly built form?

Mmoo o>

What are 3 types of joints commonly used when pouring floors or slabs?

A.
B.
C.

What shcuid be done to prevent concrete from sticking to the forms?
Why should you water dirt or gravel bottoms before pouring concrete?
How should concrete be placed in the forms?

What happens if fresh concrete is overworked?

What is a good rule of thumb for placing cencrete?

335y _ 1-H-6-15



STUDENT WORKSHEET #4
VAS UNIT 3007a

1. why shiouid reinforcement be used in concrete?
A.
B. .
2. How far should reinforcing steel be overlapped?
A.
B.
3. What are some of the steps in finishing?
AL D.
B. _ E.
C. F.
4. What are five methods of consolidaticn?
A D.
B. E.
C.

5. What is a darby

5. What is a bull float?

7. Why should control joints be made?

g. When should floating begin?

9. Wwhat are six types of finishes?
A, D.
B. E.
C. F.
141-H-6-16 : -
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4.

STUDENT WORKSHEET #5
VAS UNIT 3034

What are five reasons why concrete masonry is a popular type of building
construction?

A. D.
B. E
C.

What does a heavy weight unit weigh?

What are 6 common shapes of masonry units?

A. D.
B. ‘E.
C. F.

What are the dimensions of a 3 core block?

Explain how to lay out a buiiding using the right triangle method.

Why is a footing needed for all types of foundation walls?

For buildings erected on soils of average load carrying capacity, how
wide and how deep should the footing be?

A. Width
B. Depth

How far below ground should a footing be placed?

335
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STUDENT WORKSHEET #6
VAS UNIT 3034

What six factors affect the strength of the bond between mortar and
block?

A. D.
B. E.
C. F.
What determirnes whether mortar can be retempered because of water
less through evaporation or whether mortar should be discarded because
of stiffening due to hydration?
A.
B.
What care should be given concrete blocks at the job site?
A.
B.
cC.
How do you determine whether the concrete biock is right-side-up or
upside down?
What is face shell mortar bedding?
What is a stcry or course pole?
What is a mason's line?
When should all adjustments to the final position of a block be made?
what is a closure block?
3‘-3;,)
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STUDENT WORKSHEET #7
VAS UNIT 3034

1. Why shou!ld mortar joints be “tooled"?
AL
B.
2. When shouid mortar joints be tooled?
3. How can you remove mortar burrs after tooling?
A.
B.
4, Explain how to install anchor bolts in a block wall.
5. How should mortar droppings on a block wall be removed?

6. You will be building a concrete block wall 8 feet high and 56 feet long.
Hew many blocks will be needed? (You are using three core blocks.)

33 x 11-H-6-19




STUDENT WORKSHEET #8
CONCRETE ESTIMATION

1. You are using a 6-gallon mix. Assume that water weighs 3 Ibs./gallon
and you are using fine and coarse aggregate. How much does 1 cubic
yard of concrete weigh?

2. A patio is 20 feet wide and 30 feet long and 4" thick. How many cubic
yards of concrete is needed? (Round your figure to the nearest % cubic

yard).

3. If you are planning to use a 6-gallon mix for problem #2, how much
cement will be needed? How much fine aggregate, how much coarse
aggregate, and how much water will be needed?

ti1-H-6-20




STUDENT WORKSHEET #9

COMPARISON OF READY MIiXED VS MIXING YOUR OWN

1. Obtain prices from local sources.

2. Use a 6-gallon mix (6% bag mix).

3. Price of ready mix per cubic yard
4. Cost of mixing your awn concrete:
Price of cement per bag X 6.25 =

Pr‘ice of fine aggregate

per cubic foot x 14

(or price of fine/100#) x 12.74 =

Price of coarse aggregate

per cubic foct x 19

it

(or price of coarse/100#) x 19

Total mix-your-own price

330
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LABORATORY EXERCISE

SILT TEST

l. Materials:

1. Quart jar with lid.
2. Sand samples to fill jar 2 inches deepn.
2

. Water.
(. Purposes:
1. To determine how "dirty" sand samples eare.
2. To decide whether or not a sand sample is suitable for making
concrete.
Fht. Praocedures:
1. Place 2 inches of sand in a glass fruit jar and fill it with

water until it is about three-quarters full.
2. Shake jar vigorously for a minute or two.
3. Allow to settle for one hour.
4 Measure silt layer which will settle out on top of the sand.

337 H1-H-6-23
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i V. Cbservations:

1. . How thick is ihe siit layer?

) 2. Should this sand be used in a concrete mix? .o
Note: . If layer is more than 1/8 inch thick, ~sand is too
dirty fcr concrete mixtures. /
3. How could the sand be cleaned?
v
[ .
J'j;) <
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LABORATORY EXERCISE
VAS CONCRETE KIT EXERCISE
(Reference: VAS Unit 3007a)

Objective --To determine the effect of certain factors on the strength

of concrete:

Materials Needed:

1. Fine and coarse aggregates, porttand cement, water.

2, Mixing pan {(about 18 x 24 x 3 inches, or 5 gallon capacity).

3.  Small trowel.

4. Measuring cup.

5. Four sets of test beam forms - one of 1-beam, one of 3-beam,
and two of 4-beam size.

6. Two pieces of No. 9 wire, each 12 inches long with 1 inch at
each end bent at a right angle. )
Set of screens, %-inch’ mesh and %-inch mesh (may be homemade
from hardware cloth),

8. Breaking machine complete with scale.

Form Arrangement -- Draw a sketch of the forms showing the type

mix to be poured in each form.

Procedure -- Follow VAS 3007a, page 23 and 24, for the correct mixing

A,

- of ingredients for the various mixtures. -
Prepare sloppy mixture and place in: (8 Gallon Mix)

1. Form 1
2. Form 9

Fref;are medium stiff mixture and nlace in: | (7 Gallon Mix)

Form 2

Form 10

Form 5

Form 6 ‘

Form 7 -~ Place reinforcement rod near the top.
Form £ -- Place reinforcement rod near the bottom.

UM LWwMN =
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cC.

D.

I1-H-6-26

Prepare stiff mixture and place in: (6 Gallon Mix)

1. Form 3
2. Form 11

Prepare sloppy mixture and place in: (8 Gallon Mix)

1. Form 4
2. Form 12

Ccver ihe following forms with paper and keep moist for 1 day:
1-2-3-4-6-7-8

Place Form 5 in freezer within 1 hour.

First day after making concrete beams:
Remove all forms except Number 5.
Mark all forms with crayon.

1

2.

3. Mark top of forms 7 and 8.

4 Place beams from forms 1, 2, 3, 4, 7, and 8§ in water for 7

days.

5. .et peams from forms 8, 10, 11, and 12 air cure for 7
days. . '

6. Prlace beam from form © in freezer for 1 day.

7 Remove form 5 from freezer and let stand for 1 day.

Seconc day after making concrete beams:

1. Remove beam 6 from freezer and put in water for 7 days.
2. Remove forms from Number 5 and put in water for 7 days.

Eighth day after making concrete beams:

1. Remove beams 1, 2, %, 4, 7, and 8 from water.
2. Let beams dry for 1 day.

Ninth day :zfter making concrete:
1. Remove beam o and 6 from water and let dry for 1 day.

2. Break beams Y, 2, 3, 4, 7, 8, 2, 1C¢, 11, and 12 with
concrete breaker and recoird results in table beiow.

. Tenth day after making concrete:

1. 3reak beams 5 and 6 with concrete bireaker and record
results in table below.
2. Compare restlts of the strengths of all beams.
3 “
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WATER-CEMENT

b
BEAM RATIO CURING METHOD STRENGTH
1 8:1 Moist for 7 days
2 7:1 Moist for 7 days
3 6:1 Moist for 7 days
4 8:1 Moist for 7 days
’ 7:1 ar -
7 Reinforced Moist for 7 days
8 7:1 Moist for 7 d
Reinforced o1st for ays
9 8:1 Air for 7 days
10 7:1 Air for 7 days
11 6:1 Air for 7 days
12 8:1 Air for 7 days
S 2.1 Freezing immediately,
) Moist for 7 days
6 7-1 ' Moist 1 day, freezing 1

day, then moist for 7 days

'3"1 4 11-H-6-27




LABORATORY EXERCISE

MAKING CONCRETE HOG TROUGHS*

WITH A VIBRATING TABLE

1.

10.

11.

12.

13.

14.

Use this basic mix: Cement -- 13 Ibs.
Sand -- 42 |bs.
Water -- 2 gts.

Make correction for moisture in sand.

Concrete may be mixed in mortar box, 5-gallon or larger mixer. Divide
into two batches when using a 5-gallon mixer.

Bore one, 1/8-inch hole in bottom center of the mold and three in the
rounded edge of the mold which represents the tcp edge of the --ough.
These holes permit air to enter and make mold removal easier.

Oil mold.
Place 2 inches of concrete in mold and vibrate.

Place wire ring in the mold, add concrete equal to one-half of the
remaining space and vibrate.

Place arnother wire ring in the mold, add concrete equal to one-half of
the remaining space and vibrate.

Cut a 10-inch diameter circle of 1-inch poultry netting or five or six.
lengths of wire and place in mold, add concrete level to top of mold

and vibrate.
Complete fiiling mold with concrete and trowel surface smooth.

Place plywood platform on top of mold. Grasp plywood and edge of mold.
Turn mold over.

Tap mold gently with rubber hammer and lift mold from trough. Drier
mixes are easier t~ remove than wetter mixes. (Never allow trough to

set up in mold.)

Trowel surfaces or fill void spaces by brushing on a grout mixture of
cement and water.

Troughs should be piaced in a water tank for curing after 24 hours.
Leave submersed in water for 7 days or fill trough with water and cover

with wet burlap.

*U:-ing a HOBAR Fiberglass Hog Trough Kold
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WITHOUT A VIBRATING TABLE:

1.

[a%}

With dry sand, increase water content by % pint. Follow previous

procedure.

Tamp in concrete with a rounded stick similar to a broom handle or tap
gently on the floor in place of using vibrctor.

Leave trough in the mcid for 5 to 45 minutes depending on t~e moisture

content.  If the sides siump after removal of the mold, the trough
should be left in the mold longer or the quantity of water decreased.

111-H-6-29



LABORATORY EXERCISE

MAKING CONCRETE HOG TROUGHS*

1. MIXING: 3-1 OR SEVEN TROUGHS FROM ONE SACK OF CEMENT.

Screen sand through % inch mesh screen.

Dry mix 3 parts of sand and 1 part of cement thoroughly.
wet enough to make a dry mudball when pressed in the hand.
Use sprinkler can to wet concrete.

MAKING: Pull fingers out.

Fill mold with mixture and tamp thoroughily to bottom of
fingers.

Push fingers in and lock, using lock on top of fingers.

Refill mold and tamp until the mold is tamped full.

Wipe off top side of mold.

Place the ring on top of mold and work back and forth until
ring sets fiat on outside of rim of mold.

Turn ring right until bottom of trough is smooth.

Remove ring, place board or palet on top of mold and fasten
with clamps or bolt on each side of mold.

Turn mold over with board side down.

Turn catch on each side % turn.

Turn top slightly and lift perpendicularly.

Loosen wing nuts and turn clamp ends from under board.

Lift mold perpendicularly off trough as soon as completed.

™

3. CURING Trough should remain on board or palet for 24 hours.

After 24 hours lift trough off board and do not pile one on
top of other the first day. '

Put water in within 24 hours.

Keep water in trough for ten days or longer. :

Allow trough tc cure for at least 21 days, 28 days better.

Take a paint-like solution of clear cement and water, and
brush troughs on inside to seal pores. May be done on
outside also.

4. DO NOT BRUSH BEFORE THE CURING PERIOD IS COMPLETED.

5. KEEP CURING TROUGHES FROM FREEZING.

*Using mold from Lynn Concrete Company.

)
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Purpose:

LABORATORY EXERCISE

CASTING EXPOSED AGGREGATE CONCRETE ROUNDS

To gain practical experience working with concrete.

Materials:

-
QUL WN =

-
-_—

-
wrn

14.
15.

Cement mixer or wheel barrow

Strikers

Square-nose shovel

Garden hoe

Floats

Cement trowels

Portland cement

Water

Torpedo sand

Gravel or aggregate

%" plywcod rounds 1' to 4' in diameter

16 gauge tin cut into 2%" wide strips

Reinforcing mesh (6" x 6", 6 gauge) or
chicken wire or coat hangers

Bailing wire

Roofing nails

Procedures:

1.

w

Cut the 16 gauge tin into 2%" strips and the plywoed into 1' to
4' diameter rounds.

Fasten the tin strips around the plywood rounds with baling wire
and roofing nails. The tin strips may need to be shortened for the
smaller rounds.

Cut portions of the reinforcing mesh to fit inside the forms. Prop
the mesh up on stones so it will be in the center of the concrete.
Cecat hangers may be cut and lashed together to serve the same
purpose.

Mix the concrete in a cement mixer or a wheel barrow. The rec-
ommended mixing ratio is 1 part sand, 2 parts aggregate, 1.5 parts
cement and 6-7 gallons of water/SACK of cement. NOTE: The
aggregate used for exposed aggregate does not provide optimum
strength of the concrete. Therefore, more than the usual 1 part
cement is added.

Pour the concrete mix into forms, screed (strike off) and float.

After the concrete has firmed up (usually between 1 and 4 hours
depending on weather conditions) wash off the "butter" on the

31, [H-H-6-31
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concrete 10 expose the aggregate. Some light brushing may be
necessary, but do not scrub the surface. 3crubbing will ioosen
the aggregate. Timing is critical for exposing aggregate, and some
practice rounds should be made before mass production is attempted.
Remove the forms and the plywond.

Submerge the rounds in water for several days to cure the concrete.

Wash the rounds with muriatic acid.

To obtain a glossy finish, treat the rounds with hydroseatl.
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TEACHER'S KEY

STUDENT WORKSHEET #1
VAS UNIT 20073

What are 10 advantages of concrete as a building material?

A. Firesafe F. Permaneant
B Strong G. Watertight
C. Resists abrasion H. Sanitary
D Insect and rodent proof b Economical
E Storm resistant J. Moldable

What are 3 disadvantages of using concrete as a building material?
A. Forms required

B. Demanding

C. Labor

What are the 3 ingredients of concrete?
A. Wwater

B. Portiland Cement

C. Aggregates

What are the 3 properties of fresh concrete which will greatly influ:nce
the guality of hardened concrete?

A. Consistency

B. Uniformity

C. Workabilit;,

What is Portland Cement?
Type of cemcnt made by burning lime, silica, iron oxide, and alumina and
grinding the clinker so that 90% will pass through a 200 mesh screen.

When is weater suitable to be used for concrete?
When the water is suitable for arinking, free from dirt, oil, acid, and

alkali.

What is fine aggregate?
Sand and gravel smaller than %" in particle size.

What is coarse aggregate?
Gravel, crushed and similar material larger than %" in particle size.

What are 2 rules of thumb that determines the maximum size of aggregate

that can be used?
A. Largest particle should not be over 1/5 to 1/3 the thickness of the

concrete being placed.

B. Largest particle should not be larger than 3/4 of the width of the
narrowest opening through which concrete mixture is required ta
pass when being placed.

What is mixed aggregate?

Mixed aggregate is a mixture oi fine aggregate and coarse aggregate in
the proper proportions for use in mixing concrete.

31 ‘ 11-H-6-33



TEACHER'S KEY

STUDENT WORKSHEET #2
VAS UNIT 3007a

1. What is the principal factor that determines the strength, watertightness,
and durability of concrete?

Water-cement ratio

ro

“hat is the ratio of cement lo fine aggregate to coarse aggregate in a
6 gal. mix?

1:2:3

3. What is the ratio of cement to fine aggregate to coarse aggregate in a
7 gal. mix?

1:2 3/4:4
4. When shculd a 6 gallon mix be used?
For .~.aterL}{;ht ficors and foundations
5. when »hcuid 3 7 gallon mix be used?
For ordinary foundation walls and footings
6. ‘what does a 6 gallon mix mean?
The mix contains 6 gallons of water per bag of cement
7. How do you determine if sand is damt wet, or very wet?
A. Damp--Damp sand falls apart wh .. <. ueezed.
B. Wet--Wet sand forms a ball when = - ...»zed.
C. Very Wet--Very wet sand sparkle. .nd »ets veur hand.
¢. What happens when water is added to s#.:. 7
Films of water sticks to the sana a~« v t:r. it vD. This causes an

increase in volume.
9. What is a '"workable mix"?

One that is smooth and plastic and will space ~nd finicn ceii. It should
not be so fluid that it runs or so stiff tha® it crambies.

N

~
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TEACHER'S KEY

STUDENT WORKSHEET #3
VAS UNIT 3007a

Explain how to mix concrete using a % sack batch mixer.

Explanation is on pages 8-9 of VAS unit 3007a.

What are the requirements for a correctly built form?

Substantial enough to retain correct shape when filled
Rigid to resist bending

Strong to resist breaking

Tight to prevent paste loss

Easily filled

Easily removed

Mmoo o>

What are three types of joints commonly used when pouring floors cr
slabs?

A. lsolation joints
B. Central joints
C. Construction joints

What should be done to prevent ccncrete from sticking to the forms?
Oil with a light machine oil.
Why should you water dirt or gravel bottomes before pouring concrete?

To prevent water sosking out of the concrete and changing the cement-
water ratio.

How should concrete be placed in the forms?

Place in level layers, consclidating i* just encugh to make it settle
thoroughly and produce a danse mass.

What happens if fresh ¢. \wcrete 5 overworked?

Too much water and fine aggr+c ite will be brought to *' e surface and
this will iead to scaling usns ducst' . of the surface.

What is a good rule of thumno for piacir.g cencrete?
A good rule of thumb for p' .cing coricrete is, “Good concrets is placed,

nct poured." Place the «: . ret.  Lere it is ‘eeded, do not flow it,
push it, or drag it into ;'acs.

1A .
i I1-H-6-35



TEACHER'S KEY

STUDENT WORKSHEET #4
VAS UNIT 3007a

1. why should reinforcement be used in concrete?

A To allow concrete to withstand tension
B. To increase tensile strength

2. How far should reinforcing steel be overlapped?

A. The minimum lap shguld be 12 inches.

B. In welded fabric, Overlap 1 square plus 2 inches.
3. What are some of the steps in fnizhing?

A. Consolidating D. Floating

B. Striking off E. Joirting

C. Darbying F. Finishing
4. ‘What are five methods of consolidation?

A. Strike off board D. Roller screed

B. Vibrator E. Jitterbug

Z Tamper

5. Wwhat is a darby?

A darby is a long flat rectangular piece of wood, aluminum, or magnesium
with a handle on top.

6. what is a bull float?

A bull float is a large rectangular piece of wood, aluminum, or mangesium
8" x 36-60" long with @ handle 4-12 feet long.

7. Why should control jgints be made?
To control the locatiors Where it will crack.

8. When should floating begin?

After buil floating or darbying and after concrete starts to harden. Do
not begin untii water sheen has disappeared from the surface.

9. What are six types of finishes?

A. Broom finish D. Steel trowel finish
B, Belt finish E. Power trowe! finish
C. Hand float finish F. Exposed aggregate

3 \h) L,r‘
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TEACHER'S KEY

STUDENT WORKSHEET #5
VAS UNIT 3034

i. What are five reasons why concrete masonry is a popuiar type of buiiding
construction? '

A. Adaptable D. Fire Resiztant
B. Economical E. ~itractive
C. Durable
2. What does a neavy weight unit weigh?
40-50%
3. What are six common shapes of masonry units?
A. 3 core block D. Jamb block
R. Corner block E. Bullnose blo¢k
C. Partition block r. Header blogk
9. What are the dimensions of a 3 core biock?
7 5/8" » 7 5/8" x 15 5/8"
3. Explain how to lay vut a building using the right triangle method.
Explanaticn on page 2 of Unit 3034
3. Why is a footing needed for all types o7 foundation walls?

To provide an even surface on which to start the wall.

. ror buildings erected cn soils of average load carrying capacity, how
wide and how deep (thick) should be footing be?

A. Width--Two times the thickness of the wall.
B. Depth--Equal to the thickness of the wall.

i, How far below ground should & footing be placed?

in all areas subject to freezing, the bottom of the footing must be
placed below the frost line.

35, i1-H-6-37
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TEACHER'S KEY

STUDENT WORKSHEET #6
" VAS UNIT 3034

What six factors affect the strength of the bond between mortar and
Block?

Type and quantity of cementing material

Workabiiity of mortar

Surtface texture of mortar bedding areas

Rate of suction of mortar units

Water retentivity of mortar

Quality of workmanship

MO O >

What determines whether mortar can be retempered because of water

loss through evaporation or whether mortar should be discarded because

of stiffening due to hydration?

A. Mortar shouid be used within 2% hours after original mixing when
air temperature is 80°F or higher.

B. Mortar should be used within 3% hours after original m:xmg when
a;r temperature is below 80°F.

What czre should be given concrete blocks at the job site?
A, Stockpile off of the ground
Cover with canvas or polyethylene sheets

5.

C. HNever wet blocks before or during the process of laying them in
the wall. e

w do yeu determine whether the concrete block is right-side up or

toside downl?
Floeks should be layed with the tt*xcker end of the face shell up as this

crovides a larger area on which to place the mortar bedding.

.r at is face shell mortar bedding?
polving mortar fmiy te the horizontal face sheil of the block.

What is a stery or ~ourse po!e” :
A board with mer¥ngs 8" apart to provide an accurate method of finding

the tep of the ma=onry unit for each course.

What is a mason's fine?
A line or string stretched from corner to corner to find the tep of ach
unit in & course.

When should a!l adjustments to the final position of a block be made?
Make all adjustments while the mortar is.soft and piastic. Any adjust-
ments made after the mortar has stiffened will break the mortar bond.

What 1z a ciosure bloch?

A closure bolck is the final block layved in a course after working inward
Tremob.otn corners.

w335,
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TEACHER'S KEY

STUDENT WORKSHEET #7
VAS UNIT 3034

Why should mortar jeints be, tooled?

A. It cofmpacts the mortar and .orces it tightly against the masonry
on each side of the joint.
B. . It produces joints of uniform appearance with sharp ciean lines.

When should mortar joints be tooled?

when mortar has become thumb print hard after a section of wall: has
been layed. )

How can you remove mortar burrs =zfier tooling?

A. With the edge of the trowel
8. With burlap bag

Expiain how to Enstall}\,{,@mﬁhor bolts in a block wall.
Place a piece of metal lath in the second horizontal martar joint frem the
top and under the cwres to be filled. Lay the next coufse and rill the
cores with mortar in which the anchor boits wiil be imbedded. Emked
the anchor bolts with the threaded end up so that they will extend
3/4" above the wocd plate to be anchored.

How should mortar droppings on a block wall be removed?

Dor't remcve wivile The mortar is wet or the mortar will smear into .the
block. &%aw tne mortar to dry and remove by- rubbing with a small
piece of biock or by hrushing with a wire brush.

You will be building a concrete block wall 8 -Teet high and 56 feet long.
How many blocks will be needed? (You ‘are using three core blocks)

3

42 blocks/course

Length 56' x 12"/ft. s G720 672"/16" /block ’
= 12" courses high

Height 8' x 12"/ft. ga" ' 96" /8" /block

o

42 % 12 = 504 blocks wili be needed for the wall.

{). :5 \
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TEACHER'S KEY
STUDENT WORKSHEZT #8
CONCRETE ESTIMATION
1. You ar~ using a 6-gallon mix. Assume that water weighs 8§ Ibs./galicn

and you are using fine and coarse sygregate. How much does 1 cubic
yard oi concrete weigh?

6(gallons of water) x 6%(bags of cement) x 8(ibs. per gallen)= 300 Ibs.

€4(bags of cement) x 94(lbs. per bag) = 597.5 Ibs.
14(cu. ft. of fine aggregate) x 91{ibs. per cu. ft.) =1274. |Ibs.
19(cu. ft. of coarse aggregate) x 100(lbs. per cu. ft. =1800. |Ibs.

Tota! 4071.5 Ibs.

2. A patio is 20 feet wide and 30 feet long and 4" thick. How many cubic
yards of concrete is needed? (Round your figure to the nearest % cubic

yard).

20 x 30 x .33

57 = 7.33 cu. yd.
Round to 7.5 cu. vds.
3. If ,you are planning to use a 6-gailon mix for probiem #2, how much

cement will be needed? How much fine aggregate, how much coarse
aggr- ~ate, and how much water will be needed?

46.875 bags of cement

6.25(bags of cement) x 7.5(cu. yds.)
105 cu. ft. of fine aggregate

14(cu. ft.) x 7.5(cu. yds.)

i n

19(cu. ft.) x 7.5(cu. yds.) 142.5 cu. ft. of coarse aggregate
46.875(bags) x 6{(gal. per bag) = 287.25 gal. of water
-3;"}I

"'1-H-6-40




TOOLS USED IN CONCRETE WORK

Jointing Vool

i

IH-H-6-41
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TOOLS USED M CUNCRETE WORK

Brick Trowel -

Finishing Trowl ~ Licrete Balier

Power Trowe' Jitterbug

H-H-6-42
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CONCRETE MIXING RATIO
Fouration Footing and Walls

Parts FParis " Parts Galions
(cu ) fou i) (cu ft) of Water

f Cement of Sand of Aggregate

30
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IXING RATIO

Water-tight floors and Foundations

Q h-H-5-44
ERIC

IToxt Provided by ERI

Parts Paris Gallons

T ) (cu ft) of Water
ot “and  of Aggregate |
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Batter boards

Cuiside edges of bidings, .

Ju-



CONCRETE FOOTING PLARN

Concrete biock foundation /
to at least 12" above 4L

final grade /D )
N,
8" or 12" block as needed \ A 7/
\/
[ R7

A

"Trench bottom excavated
to firm scil below frost
2' 0" min.

8" for 8" winck walls
12" for 12" block walls

16" for 8" biock walls
24" for 12" block walls

I1-H-6-46
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Dig trench down to firm soil below frost,

Make bottom of trench fiat and level

(/] [y : '-' ‘.: ,.".‘-'-, . °. " .
DO 0,0 ) 4 '1" eabd :")‘ '\ ”.' ) o '0.‘0.
5 0090 o O e 0 Q)O:o, Qo .'0-
D R

Forms to make footings proper size.

W= Twice masonry wall thickness.

Fiit with 1:2 3/4:4 conrete.

Reincye form after concrete hardens.

Sweep off top of footing before
laying concrete masonry,
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Block is picked up as shown
id shoved firmly against
5CK DlUV!UUbiy piaced. —— %

xd joint_ | Q‘s

‘ f-'_-':f-':.‘;."f.a .
Line to lay block toc..—== /BQ
A

N1-H-6-48




. Edge of block just touches line.

. Excess mortar is scraped off.

31_; (v
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* Place mortar full width on footing,

- Use corner block with one fiat en

at corners.

Mortar placed on face shells only
for succeeding courses. |

Make height of wall o fit concrete
masonry unit,

1 block and 1 horizontal joint
equal 8",

Build comers up using masor's level
to keep plumb and straight.

Start Laying Block 2

3,
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Buiid Wail Betwaen Corners

¥

Stretch e between cormers to lay block . r

: ."/I i

3 s 2 RN SN

1" X 2 with saw m 8" apart helps to sp.ce courses at corners.

Mortar joints are 3/8" thick.

Blocks should be dry when izid in wall.



CUMMON SHA™ES AND SIZES

.7:“!
CF

i

|

Three Core Block

Sulinose for Streamiine Corners Partition Block

S~

/<‘\ N 75

Jamb Block Header Block
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TRANSPARLEHCY DISCUSSICN GUIDE

CONCRETE AND "MASONRY WORK

Transparencies--TOOLS USED IN CONCRETE WORK

A. Use (": transparencies 25 a 102l identification exe-cise. Cover
up the names and se:s if students can identify eazn tocl.

B. Ask stugents to ¢ .plain the purpose or use of zach tool.
1. Magresium float--a 2ol used in the ~ »ating of fresh

[AW]

«Q
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conc :te. Floating is a process used v .n freshiy placed
conc. ste to produce a compacted su- sce free of voids
and air pockets and to tlevel cor 2 or bring it to
proper grade.

wood float--sama as above.
Bullfloat--same as above.

Edger--a tool used in the edcing process before concrete
hardens. Edging prevents chipping when removing
forms and gives the edges a chip-free surface.

Jointer--a (ool used to make joints or grooves in a slab o
c.ricrete.  This causes cracking to remain in the jointed
groove instead of irregular cracking in-other areas of the
slat .

Jointing tool--a toc! used to smocoth joints or (o clean
2xcess mortar from masonry constructicn.

Biick trovel--a t.ond tool used to mix, apply, or smooth
concrele or morte

Pointing trowel--a hand tool used to mix, smooth, or
apply concrete or n “tar.

Finishing trowel--a hend toc: wsed to finish concrete
where a smooth, dense surface is desired.

Concrete mixer--a piece of equipment used to mix large
guant iies of concrete.

Power trowel--a piece of =quipment used to finish con-
crete after it is firm

Jit*erbug--a hand tamper used to consolidate ‘concrete
the . "as a low slump (low setting rate).



Trarsparencies--CONCRETE MIXING RATID

A. Read captions on transparencies and exptfain them to the class.
B. Ask class to define a cubic foot.
C. Ask class how they woi'd measure a required amcunt of sand

or aggregate .
Transparency--LAY OUT BUILDING FIRST

A. The easiest, quickest z-.d most accurate way o lev out the
corners of a building is with surveying instruments.

B. An alt:rnate wav is the right-triangle method.

C. First, establish a base line and irark out one side - gl.e end
of the building.

D. Put up batter bcards at corners.

E. Carpenter's square may bLe used in iaying  1i approximate
corners.
F. When length A equals length B "fie corners are square when

opposite sides are equal.

G. Make lenz:h of wall to ‘it concrete masonry unil. One block
and one .ertical joint equz’ 16".

Transparency--CONCRETE FOOTING pLAS

A. Foeting must be placed below frost ....»
B. Soil at bottom of trench must be firm.

C. Point =it to class how wide and thick footings should be for
8" and 12" acks.

Transparency--ADEQUATE FOOTINGS ESSENTIAL

A. It is a recommended practice to place concrete footings for all
tvpes of foundation walls. Such footings provide an even
surface on which to start the wall.

B. Footings provide 'increased bearing arca on the soil, thes
insuring against settling. For buiidings such as houses and
one- and two-story buildings erected on soils of average load-
carrying capacity, the concrete footing is generally made twice
as wide as the thickness.of the wall it supports. The depth of
the footing is usually one-half its width or equal to the thick-
ness of the wall. Thus, for a building with an 8-inch wall,

J s [1i-H-6-55
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the footing is made 16 inches wide and 8 inches deep, and for
a building with a 1i2-inch wall the footing is made 24 inches
wide and 12 inches deep.

in designing footings for heavy buildings, the weight of the
building and its contents are computed, and the footings are
made wide enough to carry the load. The carrying capacity
of soils varies considerably and this is also taken into account
in designing footings. Soft clay, for example, has a carrying
capacity of 1 ton per square foot; hard dry clay will carry
4 tons per square foot; and gravel & tons per square foot.

Footings are usually piaced below graade (top of the soil) in
order to be on firm soii. In areas where the ground freezeg,
the footings shou!d be below frost penetration so that freezi:j
will not heave the . and cause the walls to crack.

The bottom of the footing should be flat, not rounded so the
trench shcuid be flat and level on the bottom. Forms for
footings are usualiy made of lumber that is 2 inches thick and
are neld :n place with stakes driven along the cutside as
shown in the center illustraton. The stakes are placed close
encugh together so that the form will not buige when filled
with concrete.

The recommended mixture for concrete footings is 5% gallons
of water to a sack of Portland cement when using average wet
sand. If well-graded sand and gravel are availav.2, about
2 3/4 cubic feet of sand and 4 cubic feet of gravel (graded
from 1% inches ir. size down) will make a satisfactory mix.
The proportion ¢f sand and gravel can be varied to make a

“workable mushy mix but the amount of waier per sack of

ceant should not be changed. Forms are reinoved after ine
‘ete hardens.

.he top of thes footing must be swept off to remove chips cf
concrete, dirt, loose rocks, cic., before laying cuncrete
masonry.

Trarsparency--PLACING BLOCHK

A.

B.

Point out the Masor's line and the mortar.

Describe how block shouid be picked ap and placed.

Transpareny--SETTING BLOCK

A.

B.

Identify or have students identify tools shown on transparency.

Mortar sgueezed out of the joints is carefully scraped off -vith
a trowel and applied on the other end of the block thrown
bac!. or the mortar board for iater use.
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C. The blocks are laid to touch the line and are tapped with the
- trowel to get them straight and level. The joints should be
3/8 inch thick.

Transparency--START LAYING BLOCK AT CORNERS

A. The customary practice is to lay up corners three or four
courses high and use them as guides for laying walls.

B. Place a full width of mortar on the footing. Build the first
course out 2-3 blocks long each way from the corner. The
second course is a half block shorter than the first course on
each end and the third, a haif block shorter than the second.
The corners are stepped off undil cnly one corner block is
laid. UJse a ievel frequentiv to be sure the blocks in the
cornc-s arz2 level and Alumb. :

Transparency--BUiLD WALL BETWEEN CORNERS

A.  Streich 2 heavy cord from corner to corner to serve as a
guide fc~ laying block betweer corner: Fasten the cord to
nails > wedges in the mortar joints at the corners. Some
masons use a "U" shaped plywc:rd holder with the openings in
fhe UM just siightly larger than the width of the bhlock so
the *ension of the siring draws it tight.

Stretch the cord so it just touches the upper,. outer edges of
the block laid in the cor.iers. .

C. Lay ui:2 blocks in the well s~ toucy the cord in the
same nanner. In  this w: e hocizontal joints ae
obtajned and these straighi h al courses are one indica-

tion of good workmanship.
Transparency--COMMON SHAPES AMD SIZES OF CONCRETE BLOCKS

A. 3how class one block at 3 time, covering others so they can
focus their attention. '

8. Point out distinguishing characteristics of each block.
C. Point out where each block would be used.

Transparency--CONSTRUCTION Oi- A CONCRETE “ORM

A. Review importance of proper bracing.
B. Refer to Question :16 in Sample Test Quest! . included with
this problem area to review the six requirei.znts of a good

form.

ti1-H-6-57
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VAS 3Luz - L0 UREYE AT ENTS

TRUE (+) -~ FALSE (0)

.
0 2.
0 3.
t 4.
0 5.
+ 6.
+ 7.
0 8
+ 9.
0 10.

water that is uswu for making concrete should be free fi.m
oil, acid, or harmnful amounts of dirt.

The words concreic and cement have the same meaning.

A siight amount of oil should be added to the mix when clacing
concrete in reusable forms.

Exterior plywood, which is made with ~aterproof glue, is used
to make forms by many contractors.

A control joint is used to separate floors from points of
abutment with walls or columns, whereas isolation joints are
used to contrcl cracking.

Tc change the consistericy of thsz concrete, vary the amounts
~f zggregate, not the watsr.

A darby is used to float the surface of nlastic concrete after
it has been struck off.

A jointer is thc same as an edger.

If the relative humidity changes from 90% to 40%, the rate of
water evaporation is increased nine times.

During cold weati..er it is advisable to use antifreeze to prevent
coricrete from freezing. )

MULTIPLE CHOICE - CHOOSE BEST ANSWER

C 1.

Consistency of concrete is a measure of the of
the concrete when i* is freshly mixed.

A.  mixture
B. uniformity :
C. wetness or dryness

94 pounds of cement is 'equ.al to:

A. 1 cubic meter in volume
B. 1 cubic yard in volume
C. 1 cubic foot in volume

I11-H-6-59
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H 3. There is normai, more than -
concrele mix.

A. send, gravel
B. gravel, sand
C. cement, sand
£ 4. A is used where concreting stopped and later

was started again.

A . constructiun joint
B. iso.ation joint
C. control joint
_C 5 A deformed reinforcing bar is cne that:

A. has bee: warpea due (o expansion
B. has been curved for corner reinforcing
C. none of the above

= 6. Feinforcing steel carries a .
A compressive load
B. tensile load
C. evpansive load

B 7 A vibrator should be:
A. used 10 mc 'e concrete horizontally
B. used !o consolidate
C. held against reinfor_ing stee

A 3 A contre! joint is cut to o deonth of ~of .he slab
thickneus.
A. 1/5 to 1/3
B. 1/ tL 2/4
o 3/4 or more

D 9. The exact time it i.ke: for the water sheen to disap oear is
ind=finite because it depends upon:
A. temperatures of concrete and air
B. wind
C. humidity
2. all of above

A 10. A cubic yard is

£ 30 cu. ft.
C. the same es a cubic meter




MATCHING

1. Concrete has many properties A. mc-~e workable, reduces
that make it a desirable building bleeding
material and some of these are B. tensile strength
2. The .ngredients that moke e C. contro! joint
concrete D. crazing
3. Some of the advantages of E. moldz*.'~. storm resis'
using air-entrainment in F. curi: .
concrete G. ¢omn -<ive strength
4. Increase in volume of sznd due L I CEV R R
o the addition of water I, woomniiank float
5. Predete ‘mined location - & crack J. portiand cement, coarse
6. A natural strength »f concrete and fine aggregate and
7. Strength-in ce~r ' - that is not wale-
natural but com. .. n the addi- K. bull foat
tion of reinforec @+ <. 2
8. Used to float tI" ‘ace of con-

crete after it has ...n struck off
9. Problem due to rapid drying of
coicret:
10.  Process that occurs best when con-
Cre:e is kept cool and moist for at
least a week

COMPLETION

1. Coricrete is a mixture of inert materials that are combined with a
paste of cement and water.

2. A €" thick floor for a 30 ‘oot by 40 foot building wc.id require  22.2
cubic yards of concrete.

3. An _edger is used to round off exposed edges to prevent them from
cracking.

4. It is customary to oil the forms thz! come in contact with the concrete
to prevent sticking.

5. A _control joint is required to relieve tensile stress or undesirable
cracks will develop.

6. The bubbles are so minute that there are billions of them in a cubic foot
(Ft7) of _ air-entrained concrete.

7. "easing the amount of water -~ed in a concrete mixture will dras-

My reduce the strength of the concrete.

8. It is necessary to accurztely measure the materials used when mixing
concrete.

9. A form must be substantis! enough to retain its correct shape when

filled with concrete.
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10. Floating is the fimist  _rorecs
= Pothe cor

ESSAY QUEST!ONS

O

tec alier lie waler <sheen nNas
L

disappeared from the suri:ze o

Q% und othier qualities

i
@]
[§v
-
4
3
3
4]

List the principal factor: b
of concrete.

of VAS Unit 3007a)

©
w

(answer, 3rd parzc: -uh

arobems of corcrete work in off-season?

2. How can you meet

<Q

(answer, 4th paragraph, right colcin, p. i
of VAS Unit 3007a)

C
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TEACHER'S KEY
SAMPLE TEST QUESTIONS

CONCRETE AND CONCRETE BLOCKS

What are the dimensions ¢i an ordinary 3 core block?
7 5/8" x 7 5/8" -+ i5 5/8"

Wwhat does a heavyweighit unit weigh?

40 - 50 Ibs.

What does & lightweight unit weigh?

List 3 ressons why concrete mz onry is a popuiar type of building
construction.

A . Adaptable D. Fire Resistant
B. Economical ' E. Attractive
. Durable

What is the primary function frr a footing?
To provide an even surface or: which to start a wall.

you are puilding an 8" wide block wall, how wide and deep should the
f;-::ting be?

A,  Width--16"
B. Oepth--8"

List six factors that affect the sirength ¢’ the bond.

A.  Workabiin., of mortar - D. Rate of suction of mortar joints
B. Type and . ‘antity of material E. Water retentivity of mortar
C. Surface texture of bedding F. Quality of workmanship

area

List two reasons why mortar joints should be tooled.

A Compacts' the mortar_anc nushes it to both sides of the joint.

L3

B. Produces joints with Gniform appear=nce.

37y
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C- rine the follow ma farms:

e}
A workeatitity of mortar--Figsticity of the mortear.
’ 5. Water retentivity of moeriar-~AZiily of mortar to reia.n moisture.
< Mason's line--String attached from cerner to corner i assist in
laying blotns. k
- . ' . < .\- - -‘ ’ . . .
D. Retempering moflar-YAdding water to mortar !o bring it back i«
workability . ) . -
. E. Story poie--Sticks with marks every &7 to assist in laying bjocks.

10. What are the three comnronents of concrete”
. A Portiari¢ ~ement
R Water

i

C. Aggiegates

-
1. What are 10 advantages !'or concrele &5 a building material?
A Firesale. . F, CErmanient
B.  Strong : G. Waterucnt ‘
C. Resisis abrasion H. Sanita vy
D. Insect and rodenl prcof b Economical
z. Storm resistant J. Moidabie
12. What are the two rules of thumb that determire maxinum size of aggre-
gate that can be usec”
4. Aggregate can me nc larger than 1/3 16 1,5 thickne < of concrete
to be poured.
\ ’ - . -
B. Aggregale <51 be no targer than 34 the size of the smallest open-
‘g through which the concrete is ‘o be placed.
13. WwWhat are the (nree propertie con-rete  which will greatly
influence the guality ol hardenen :
A Consistercy
N - B. Uniformiiy

C. Workability

111-H-6-64
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14.

15.

16.

19.

¢U.

no
—

Wrat is the principal factor that deterriiines the strength, watertightness
and durability of corcrete?

Water-cement ratio

What is the raiio of cement to fine aggregate to coarse aggregate in a3
B-gallon mix?

1:2%:3
what are the SiX requirements for a proper formn?

A. Substantial enough to D. Tight
retein proper shapa
E. Eas.ly filled
B. Rigid.
: F. Easily remowved
C. Strong

What are .the three lypes of joints commonly used when pouring floors
and slabs?

A Iso'ation joints

B. Control joints
C.  Constructior joints .
What happens if fresh concrate s overworked?

Water, cement paste, and fine Sggregate will move to the surface leading
to & dusting and scaling of the surface. ‘

Why should rzinforcing steel be used in concrete?
A. To allow concrete to withstand tension
B. To increase tehsile strength"

What are six .of the staps in finishing?

A. Consolidation D. Floating
B. Striking off ‘ E. Jointing
C. Darbying F.  Finishing

What are six types of(.finishas?' -
)

A. Breom finish 0. Steel trowel finish
B. Belt finish E. Power trowe! finish
C.. Hand float finish F. Exposed aggregate finish
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22. Define the following terms:

A.

@]

l11-H-6-66

Concrete--Concrete is an artifical stone composed of Portland
cement, sand, gravel or broken stone and water.

Portland Cement--Portland Cement is a manufactured product
produced by burning lime, silia, iron oxide, and alumina, The
resulting clinker is ground so that 90% will pass through-a 200
mesh screen.

Course Aggregate--Consists of gravel, crushed stone or similar
material larger than %" inch particle size.

Fine Aggregate--Consists of sand and smaller gravel and crushad
stone smaller than %" inch particle size. :

Form--A moid or receptacle into which coricrete mixture is placed
so that it wili have the desired s1ape when hardened.

Curing--Process of concrete hardening to to hvydration.

<o



UNIT 1 AGRICULTURAL BUSINESS MANAGEMENT

PROBLEM AREA: FOUR WAYS OF DOING BUSINESS IN AGRICULTURE

SUGGESTIONS TO THE TEACHER:

This problem area is designed to provide junior or senior students
with a background in how business operates in a free enterprise system.
All students need to know how American businesses are crganized and
operated. As you discuss this subject with your class, do not leave farms
cut of your discussion because they represent the largest and most impor-
tant example of the so'e proprietorship and partnership form of business in.
many communities. '

Approximately one week of instructional time should be scheduled for
this problem area. It can be taught at any time during the academic year
and can be incorporated into a farm management or an agricuitural busi-
ness management course.

Teachers should order the necessary instructional materials from
Vocational Agriculture Service and supplement them with other materials
from local cooperatives or other sources. If the films are to be borrowed
from the Grange Farm Fiim Foundation, they should be booked early in the
school year.

CREDIT SOURCES.

These materials were developed through a funding agreement, R-33-
13-D-0362-466, with the Illinois State Board of Education, Department of
Adult, Vocational and Technical Education, Research and Deveiopment
Section, 100 North First Street, Springfieid, iilinois 62777. Opinions
expressed in these materials do not reflect, nor shouid they be construed
as policy or opinion of the State &oard of Education or its staff.

The teacher's guide, student worksheet, and test questions were
ceveloped by Lee West, Vocational Agriculture Teacher. Mt. Pulaski High
School, Mt. Pulaski, lllinois and Paul Hemp, Department of Vocational and
Technical Education, University of [llinois. This problem area was re-
viewed by the following vocational agricufture teachers:

Lee West - Mt. Pulaski High School

Ron Welling - Pecatonica High School

Jim Guilinger - Sycamore High School
3%,
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TEACHER'S GUIDE

ES

Unit: Agricultural business management

Problem area: Four ways of doing business in ar,riculture

Objectives: At the close of this problem area, students will be

—_

abie to:
ldentify types of agricultural business ownership.
Explain different procedures of stock voting.
Differentiate between partnerships " and proprietorships.

Differentiate between corporations and cooperative corpora-
tions. :

ldentify local businesses as one of the four types of busi-
nesses.
L]

ldentify advantages and disadvantages of the four ways of
doing business.

Suggested interest approaches:

1.

Discussion: How are various local businesses owned?

a. What are some coramon corporations in agriculture.

b.  What are some cooperatives in agriculture?

c. Does anyone have a partnership in their S.0.E.P.?2 |f
so, how is its ownership different then a sole propri
etorship?

d. Can farms incorporate?

e. What co-op activities can FFA chapters conduct?

Show the film "How People do Business in our Democracy"
or "Cooperatives--The Farmers' Way" available on a free
loan basis from the Grange Farm Film Foundation (See
Section IX for address). ‘ '

Anticipated problems and concerns of students:

1.

2.

What are the different ways of doing business?
What is a partnership? a corporation? a cooperative?

What are the distinguishing characteristics of each type of
business organization?
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11.

2.

what businesses in our community are corporations, co-0ps,
sole proprietorships, partnerships?

How is a corporation owned?
How do partnerships work?

How is stock voted in a corporation? in a co-op corpora-
tion?

Can a partnership be formed without one of the parties
knowing it? :

what resources are needed to operate any business?
what are the advantages and disadvantages of the following:

sole proprietorships
partnerships
corporations
cooperatives

How do these four types of businesses differ with respect

Method of finance.
How managed.

How voting is done.
How profits are used.
Owners' liability.

How does the federal and state governments: control or
regulate business activities? . -

Suggested learning activities and experiences: 3

1.

Conduct an interest approach to introduce this problem area
and to motivate students' interest.

Develop instructional objectives with the class.

Have students identify a list of problems and concerns.
Assume that the class members wish to start a business
venture and are not sure which type of business to estab-
lish. Use lead question "What do we need to know about
the four ways of doing business in order to make a wise
decision?"

Conduct supervised study. Have students search out
answers after reading VAS Unit 6014 and 6013.

Have students complete the student worksheets included
with this problem area.



6. Use VAS Slidefilms 393, 394, & 395 to provide additional
information for answering questions and to build a knowl-
edge base for this problem area. »

7. invite in or visit an owner or manager representing one or
more of the four ways of doing business to explain how
these types of business organizations function.

8. Use the overhead projector to diagram a chart showing the
differences in the four types of business organization. Use
the transparency showing the organization chart of a corpo-
ration. '

9. Have student draw an organization chart for the other
types of businesses.

10. Hold mock corporate director and officer elections with
varying amounts of stock.

11. Hold mock co-op director and officer elections with varying
amounts of stock.

\ARN Application procedures:
1. Discuss with class the opportunities they have %o use a

partnership arrangement with their S.O.E. program.

2. /rganize a cooperative or a corporation within the FFA
chapter. » ,

3. Organize co-op sales of garden scad, pencils, bulbs or
other items suited-to the local chapter interests.

: e . .
4, Organize a chain gilt program or co-op sheep enterprise or
chain beef heifer program.

5. Purchase feeder cattle or hogs cooperatively and disperse
small lots. to students to finish out and reassemble for
marketing.

VIili. Evaluation:
1. :'Administer' a pencil and paper test to test students' knowl-

edge of this problem area.
2. Collect and evaluate student worksheets.
| X. References and aids:
1. VAS Unit 6014, "Common Ways of Organizing a Business."

2. VAS Unit 6013, "Business Under Capitalism and Other
Systems." :

330 | ~ NLL1S
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VAS Slidefilm 393 and Cassette Tape, "American Private
Erterprise System."

VAS Slidefilm 394 and Cassette Tape, '"Cooperative-
Distinctive Business Corporation."

VAS Slidefilm 395, "Farmer Cooperatives--U.S. and lllinois."

Free loan films &vailable from the Grange Farm Film Founda-
tion, 1616 H Street, N.W., Washington, D.C. 20006:

"How People Do Business in our Democracy"
"Cooperatives--The Farmers' Way"

+ T



STUDENT WORKSHEET
COMMCN WAYS OF ORGANIZING A BUSINESS
What are the four different types of business organizations?
N )

PRy
£
T

What are the advantages an“‘d dicadvantages of each type?

“What are the characteristics of each type of business organization?

What is the meaning cf the following terms?

legal person--

charter--

consumer cooperative--
corporation--

patron--

purchasing cooperative--

What are the four categories of resources needed to operate a busi-
ness?

What are some major roles of government in businesc activities?

(%)
&
Cu
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STUDENT WORKSHEET

COMPARISON OF FOUR TYPES OF BUSINESS

Compare the four common Llypes of businesses by writing in the
business-type for each feature or method listed. The business types are
T~ individual, partnership, corporation or cooperative.
. Who uses the services?
Non-owner customers
Generally non-owner customers

Chiefly the owner patrons

2.  Who owns the business?
An individual
Stockholders
Member-patrons
Partners

3. who wvotes?
Common stockholders
Partners
Member-patrcns
None necessar:

4. How is voting done?
. One member-one vote
None necessary
Shares cf common stock
Partner's share of capital

5. Who determines policies?
The partners
Stockhnlders and directors

Member patrons and directors
Owner

6.. Are returns on ownership capital limited?
No

e e i

Yes

7. Who gets the operating proceeds?
Stockholders

Owners in proportion to
interest in business

>
Pl

Singie owner

Patrons on a patronage basis

337
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STUDENT WORKSHEET

LOCAL SURVEY OF BUSINESS TYPES

Identify 20 businesse$ in the local community and classify them as
individually owned, partnership, corporation or cooperative. Be sure to
include at least three examples of each type. Do not overlook farms as a
type of business but include other types of businesses of an agricultural
nature. ' :

" Name of Business Type

11.

12.

13.

- 14.

15.

16.

17.

18.

19.

20.

1-1-1-g



wWhat

what

what

What

What
ness?

what

TEACHER'S KEY
STUDENT WORKSHEET

COMMON WAYS OF ORGANIZING A BUSINESS

are the four different types of business organizations?
Individual proprietorship, partnership, corporation, and coopera-
tive

are the advantages and disadvantages of each type?

Refer to VAS Unit 6014.

are the characteristics of each type of business organization?

See page 5 in VAS Unit 6014

is the meaning of the following terms?

legal person--a characteristic of a corporation which means it is
treated as a persch by the law

charter--document granted by the state which defines purposes
and limits the activities of a corporation

consumer cooperative--a cooperative which purchases and dis-
tributes goods and supplies

corporation--an entity created by law for business purposes

patron--those who patronize a cooperative

purchasing cooperztive--a cooperative used Dy member patrons to
rurchase supplies on a cooperative basis

are the four categories of resources needed to operate a busi-
Land (natural resources), labor, capital, and management

are some major roles of government in business activities?

Provide laws and regulations

Provide protection

Provide services

Create a legal climate for business to operate

SC’L , H-1-1-11



individual, partnership, ,corporation or cooperative.

1i1-1-1-12

TEACHER'S KEY

STUDENT WORKSHEET

COMPARISON OF FOUR TYPES OF BUSINESS

> .
- .
N

Comp}zre the four: common types of businesses by writing in the
business-type for each feature or method listed!:

1.

who

who

who

How

Who

Are

who

uses the services?
Non~-owner customers -

The:business types are

Individual

Partnership

Generally non-owner customers

Corporation

Chiefly the owner patrons

Cooperative

owns the business?
An individual

Individual

Stockholders

Corporation

Member-patrons

Cooperative

Partners

Partnership

votes? )
Common stoclchalders

Corporation

Partners

Partnership

Member-patrons

Cooperative

None necessary

Individual

is voting done?
One member-one vcote

Cooperative

None necessary

Individual .

Shares of common stock

Corporation:

Partner's snare of capital

Partnership

determines policies?
The partners

Partnership

Stockholders and directors

Corporation

Member patrons and directors

Cooperative

Owneg

Individual

returns on ownership capital limited?
No

Individual

Partnership

Corporation

Yes

Cooperative

gets the operating proceeds?
Stockholders

Corporation

Owners in proportion to
interest in business

Partnership

Single owner

Individual .

Patrons on a patronage basis

Cooperative




BUSINESS? «
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o B G e o | g

A cooperative business is a business
voluntarily owned and controlled by its
users and operated for them

"~ on a nonprofit basis. ‘ . o

'3‘3'3 R iel-1-13
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OF A COOPERATIVE?

A. SOURCES OF FINANCING LIMITED
B. NEED TO EDUCATE MEMBERS
C. LIMIT IN SCOPE OF OPERATIONS

O ) "-T-'i"’::iCO-Qp ;‘: . : ::
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CLRY ot

) TWO BASIC TYPES OF

COOPERATION

A. INFORMAL AND UNSTRUCTURED
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B. FORMALLY ORGANIZED

e T

Club

Community

Credit Union

oz NON-BUSINES § =

396
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B R B

COOPERATIVE DO ?

PROVIDES ITS USER-OWNERS |
GOODS AND SERVICES AT COST

397 - in-1-1-17




WHAT TYPES OF COOPERATIVES
ARE OPERATING? N

MARKETING

g '- 395
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DISTINCTIVE?

A. DEMOCRATICALLY CONTROLLED
B. SERVICE AT COST

C. LIMITED RETURN ON INVESTMENT
D. MEMBER OWNED AND FINANCED

'E. OPERATIONS ARE LIMITED

39
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CORPORATION BUSINESS

Stockholders

i

\

Board of Directors

Appoin{

f

L
Treasurer

President Vice—President Secretary

A
5

44
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TEACHER'S KEY
SAMPLE TEST QUESTIONS |
FOUR WAYS OF DOING BUSINFESS

1. Match the basic forms of business cwnership with the definition on
the right.

Business owned by two or
more persons

Business authorized by law
for benefit of stockholders

cC 1. Soie Proprietorship A
B

B 3. Ordinary Corporation C. Business owned and managed
D

A 2. Partnership

by one person
Business authorized by law
for benefit of participating
stockholders

D 4. Co-op Corporation

2. Distinguish between advantages {(A) and disadvantages (D) of sole
proprietorship by placing the correct letter in the blanks.

1. _D Difficult to raise ceapital 6. A Few government regulations

2. A Low taxes 7. D Lack of assistance in
business operations

3. D ‘Unlimited liability 8.. A Freedom of action

4. A Personal pride of owner- 9. D No sharing of profits
ship

5. A Easy to organize and
terminate

3. Distinguish between advantages (A) and disadvantages (D) of a part-
nership by placing the correct letter in the blank provided.

1. Operating economics
2. Sharing profits

3. increased sources of capital .

5. Risk of liquidation

A

D

A

D 4. Unlimited liability
D

D 6. Possibilities of disadreement
A

7. Division.of responsibilities

451

i-1-1-21




4. Distinguish between aavantages (A) and ‘disadvantages (D) of a
corporation by placing the correct letter in the blank provided.

1. Only designated officers can make contracts
2. Shairing of profits

A
D
A 3. Ownership easily transferred
A 4. Limited liability

D

5. No freedom of actian
D 6. Complicated and costly to organize
AT Variety of skills, abilities and ideas

5. Distinguish between correct (C) and incorrect (1) statements concern-
‘ ing how a corporation is organized and operated. Place the correct
letter in the bianks provided.

< 1. Ownership is divided into parts of capital stock called
shares. -
2. Officers 'in small corporations generaily consist of presideht;

vice-president and public relations officer.

_{ 3. Stockholders manage the business directly.

4, Officers may not employ additional persons to operate the
business without expressed consent of {the board of direc-
tors. ~

C 5. Stockholders own the business.

6. A basic cooperative principle is 1

voting rights are limited;-usually one member, one vote.
business shall be done for cash and credit.

politica! and religious neutrality is not observed.
volume of business of each member shall be limited.

H Wi -

7. The three most generally accepted cooperative "principles" are _3 .

1. open membership, political and religious neutrality, and cash
trading.

2. democratic control, open membership, and limited returns to
capital.

litnited membership, democratic control, and patronace refunds.

Lo

402
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8. An example of a purchasing cooperative is a 4 .

1. creamery. 3. dairy herd improvement association.
2. insurance company. 4, farm supply company.

9. In a cooperative, the benefits normally go to 1

1. patrons in proportion 3. stockholders according to invest-
to use. ment.

2. one vote for each share 4. employees according to work
of stock. performed.

10.  The right to incorporate is legally granted by 3.

1 Federal government 3. State government
2. County government 4. Federal Trade Commission

17.  Voting rights in a corporation type business are granted to 3 .

1. One vote per shareholder-
2. One vote for each member of Board of Directors
3.  One vote per share of stock owned.
4. Patrons who do bhusiness with the corporation.
12. In a cooperative, control of the organization is vested in its members
usually by _1_
1. each member having one 3. voting in proportion to patronage.
vote. 4. voting in proportion to farm size.
2. one vote for each share
of stock.

13.  The largest number of businesses in the American private enterprise
system are 1

1. individual businesses. 3. cooperative. businesses.
2. partnership businesses. 4. corporation businesses.

14.  Incorporating a farm enables the business to 2 .

1. sell coopérativeiy. 3. improve production.
2. be more permanent. 4. reduce income taxes.
15. In a partnership business 3 .
1. the number of partners is ysually limited by law.
2. the primary purpose is to provide more employment opportunities.
3 the partners share in the econemic risks and in the economic
rewards.

405
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16. In a business which is owned by one individual (single proprietor-

ship) _3 .
1. the primary purpose is to be of service to the public or the
community.
2. the primary purpose is to provide employment for deserving
persons. _
2. the individual bears the business risks and reaps the profits (or
losses). -

44,

113-1-1-24




UNIT i: AGRICULTURAL BUSINESS MANAGEMENT
PROBLEM AREA: MARKETING AGRICULTURAL CROPS
SUGGESTIONS TO THE TEACHER:

This problem area is designed for use with eleventh grade or advanced
students in vocational agriculture programs. The recommended time for teach-
ing this problem area is during the winter months or following the harvesting
season. "

" The estimated instructional time for this problem area is 3 to 7 days de-
pending on the instructional objectives and the degree to which students are
to develop their skills in marketing. |If the students are to be involved in
other marketing exercises, the instructionai time will need to be increased.

The instructor is encouraged to conduct a loca! search to locate other
supplementary materials for use with this problem area. The items in this
problem area are for reference or modification as instructors adapt these ma-
terials to their local situation.

CREDIT SOURCES:

These materials were developed through a funding agreement,
R-33-13-D-0362-466, with the Illinois State Board of Education, Department of
Adult, Vocational and Technical Education, Research and Development Section,
100 North First Street, Springfield, Illinois 62777. Opinions expressed in
these materiais do not reflect, nor should they be construed as policy or
opinicn of the State Board of Education or its staff.

The teacher's guide and student worksheets were developed by Jerry
Pepple, Department of Vocational and Technical Education, University of
llinois. Transparency masters were developed by L. F. Stice, Department of
Agricultural Econcmics, and by Vocational Agriculture Service, Uriversity of
Ilinois. Part | of the sample test questions were adapted from a test in-
cluded in a Vocationa! Agriculture Source Unit on Grain Markeling, University
of Illlinois. Suggestions and guidance in the developnent of these materials
were provided by the Rurai Core Curriculum Field Test Teachers. This prob-
lem area was reviewed by the following vocational agriculture teachers:

Garry Raymond--Hampshire High School
David Erickson--ROVA High School
Vince Mitchell--Mt. Vernon Higit School
Larry Keyser--Clay City High Schooi

[1-1-2-1



TEACHER'S GUIDE
'. Unit: Agricultural business management
Il. Problem area: Marketing agricultural crops

1. Objectives: At the clnse of thls problem area, the ‘student will be

able to:
1. Define common -terms used in the grain marketing industry.
2. Explain the methods of gram marketing used by farmers in the local
area.
3. Understand how export markets affect domestic grain prices.

- 4. Explain the procedures used at the local grain terminals to deter-
mine -grain standards, grading, and discounts of corn, soybeans,
and wheat.

5. Understand how futures markets work and how to use them.
6. Demonstrate the process of marketing grain through the futures
markets.

IV. Suggested interest approaches:

1. Obtain multiple copies of a recent edition of the local newspaper
containing commodity market prices. Divide the class into small
groups and have them locate and report various cash and futures

- prices. Ask them to identify various reasons for the differences in

;" prices.

2. Tape record a radio or TV market report and play it for the class.
Promote class discussion’ and interest by asking them why the
report inciudes certain items and what does this information mean to
the local farmer and elevator operator.

3. Promote class discussicn on marketing grain by giving each student
a selected quantity to market or use the grain from the school land
laboratory for marketing. Ask the following lead questions?

3. Should we sell or store the grain?

b. Where should we sell it? .

¢.  What information do we need to have before we can market our
grain?

d. Vlhere can we get this needed information?

V. Anticipated probilems and concerns of students:

1. What are the local problems farmers have most often when marketing
their grain?

4106
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Are the locai grain handling facilities adequate so .they can serve
farmers efficiently? ‘ _ ' S

How many lccal farmers. mak_e use of the futures market?

Can peopiie other than farmers buy and sell on the futures market?
why do we heed an understanding of futures marketing?.

Howw‘does the ex‘port"market affect our Ioéal prices?

What are the local marketing channels from producer to consumer?
What are the major markets for lIllinois grain?

How does a local elevator set the priceé it quotes?.-

How does the iocal elevator determine the grade of grain?
How can producers reduce grain discounts?

What led to thé dev';lopment of futures markets?

qu'do you buy and sell futures?

What are the common terms used in marketing grain and what do
they mean? '

. . . Q-
How does hedging differ from speculation?

How can we "fix" the price of a crop? : r

"What are some approved pr_éctices to follow when using the futures

markets?

VI. Suggested learning activities and experiences:

i-1-2-4

1.

Develop and conduct an’ interest approach to initiate student con-
cern about different grain’ marketing techniques.

identify student objectives for this problem area.

List the problems and concerns which need to be solved to accom-
plish the objectives.

Have students develop a short survey form tc "dentify local market-
ing techniques and problems within the local community. Have
students report and summarize their resuits in class after they have

conducted a community survey.

Distribute and examine the different types of marketing information
available to producers to help them make their marketing decisions.
Use the "Market Information Sheet" included with this probiem area
to identify possiblefsources of information.

417
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6. Have students develop a bulletin board showing grain price trends
over a period of days and weeks. Let them obtain and record the
daily market prices. Discuss the reasons why. the prices move up
or down.

7.  Distribute Worksheet 1, '"Marketing Terins and Definitions." Divide
the class into buzz groups and have them complete the worksheet.
Give the group with the most correct answers a reward of some
type. Explain any terms the class could not locate or identify.

8. Plan and conduct a field trip to a local elevator and have students
complete Worksheet 2, "How a Local Elevator Operates." Discuss
the findings of the field trip during the following class period.

9. Assign students a quantity of grain to market and have them sell
their grain independently to determine which class members have
the highest average price. Use Job Sheet on Hedging Soybeans as
an alternative exercise. :

10. Develop class discussion on how to calculate the cost of producing
- and storing corn. Ask students how they can determine if a cer-
tain price is above the cost of production of a crop.

* 11, lIdentify the students' problems and concerns relating to establish-
ing a break-even price. Distritute VAS Unit 2044, “Calculating the
Cost of Producing and Storing Corn," and conduct supervised
study to let students answer the selected problems and concerns.

12. Demonstrate how to calculate a break-even price by using the
sample worksheets included in VAS Unit 2044, Part 3, :

—

13. identify, student problems and concerns relating to futures markets
and hedging. Obtain materials from Chicago Board of Trade which
relate to hedging and futures (See Section IX for address) and
have;, students read through the information to locat® answers to
their questions. Use transparencies included with this problem area
for additional information. :

14.  Organize. a field trip to the Chicago Board of Trade sc students can
observe the actual trading of commodities. »

15.  Obtain copies of the Hedging Worksheets and Problems from Voca-
. tional Agricuiture Service and assign selected exercises for students
to ‘solve, : . .

6. “Have students work through "the VAS Microcomputer Program #16,
- Grain Marketing, Student Worksheet 3.

17.  Have students develop a marketing strategy for selling their crops.

405 . H1-1-2-5




VIl. Application procedures:

1. Discuss with the class how the various marketing techniques can be
used to benefit their $.0.E. program and home farm..

2. Identify possible career opportunities associated with the grain
marketing industry.

VIil. Evaluation:

1. Administer a pencil and paper test to measure the students' under-
standing of various marketing technigues.

Collect and grade student worksheets.

N

3. Evaluate students' participation on class field trips and during
other group activities.

IX. References and aids:
1. VAS Unit 2044, Calculating the Cost of Producing and Storing Coirn
2. VAS Worksheets on Hedging with Teacher's Key and Problems
3. .VAS Microcomputer Program #16, Grain Marketing

4. Introduction to Hedging and Workbook, and other materials for high
school students on grain marketing are available from:

Literature Services
Chicago Board of Trade
La Salle at Jackson
Chicago, Illinois 60604
Ph. # 312/435-3558

o 26




COMPETENCY INVENTORY
MARKETING AGRICULTURAL CROPS

Student has no knowledge of competency.

Student has read about competency.

Student has seen competency performed.

Student has performed competency.

Student has performed competency without supervision.
Student does possess skill.

Student does not possess skill.

NOUTSA WN =

Competency Circle One

1. Describe the different methods of grain
marketing. 1

Ny
w
o
Ut

2. Explain grain marketing trends, factors
infiuencing the trends, and how the
trends affect farm business maragement
gecisions. 1 2 3 4 5

3. Describe the factors that affact grain
prices. 1 2

[¥8]
I
Ut

4. Explain government influence on grain _
marketing. 1 2 3 4 5

5. ldentify the transportation problems in-
volved with grain marketing. 1

(%
V8
PN
(@3]

6. Describe the effects of exports and im-
ports on local grain market prices. 1 2 3 4

(8]

7. Analyze and compare cooperative, private,
and corporate grain marketing operations. 1 2 3 4 5

8. Explain the effects of grain storage on
marketing. 1 2 3 4 5

9. Interpret marketing news and marketing
information on grain marketing. 6 7

10.  Analyze the influence and importance of
competition in U.S. grain marketing. 5 7

These competencies are outlined in the National Ag Occupations Competency Study,
1978, for entry level positions in agricuiture.

Name i Date

1Hi-1-2-7
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MARKET INFORMATIGN SHEET

PUBLICATION

Hlinois Farmers OQutlook
Letter

Grain iMarket News

llinois Crop Report

lilinois Weekly Weather and
erp Bulletin

Illinois Farm Bulletin

Grain Market News

Crop Production

Feed Situation
Fats and Oils Situation
Livestock and Meat Situation

Foreign Agriculture

SOURCE

Cooperative Extension Service
University of lllinois

123 Mumford Hall

1301 West Gregory

Urbana, lllinois 61801

U.S. Department of Agriculture
Consumer & Marketing Service
Grain Division

iti. Dept. of Agriculture
Agriculture Bldg., Fairground
Springfield, lil. 62706

lilinois Dept. of Agriculture

Divisicn of Agricultural Statistics

P.O. Box 429
Springfield, 1ll. 62705

lilinois Dept. of Agriculture
Division of Agricultural Statistics
P.O. Box 429

Springfield, Ill. 62705

Ilinois Dept. of Agriculture
Division of-Agricultural Statistics
P.O. Box 429

Springfield, Ill. 62705

U.S. Department of Agriculture

Grain Division, Consumer and
Marketing Service

Independence, Mo. 64050

U.S. Department of Agriculture
Statistical Reporting Service
Crop Reporting Board
Washington, D.C. 20250

U.S. Department of Agriculture

Economic Research Service

Economic and Statistical Analysis
Division

Washington, D.C. 20250

U.S. Department of Agriculture

Foreign Agricultural Service
Washington, D.C. 20250

414

FREQUENCY
OF
PUBLICATION

Weekly

Weekly

Weaekly, monthly,
quarterly, annual
Weekly
Semi-monthly
Weekly

Monthly

Quarterly

Weekly

[H1-1-2-9



Commitments of Traders in U.S. Department of Agriculture Monthly

. Commodity Futures Commodity Exchange Authority
141 west Jackson Blivd., Room 1200
Chicago, Ill. 60604
The Commodity Future Jewels, Harlow, Stone Book
Trading Guide McGraw Hill

Made available by L. F. Stice, Department of Agricultural Economics, University
of Ilinois

1i-1-2-10




STUDENT WORKSHEET 1

MARKETING TERMS AND DEFINITIONS*

Match the term in Column A with the definition in Column B

Lolumn A
1. Basis
2. Bear Market
3. Bid
____ 4. Broker
5. Bull Market
6. Buyer
—__ 1. Close
8. Commodity
_____S. Cover
____ 10. Delivery Month
1. Delivery Notice
____ 12. Delivery Péints
_____13. Delivery Price
__ 14. First Notice Day
_____15. Futures Contract
_____16. Hedging
7. Limit (up cor down)
_____18. Limit Only
—19. Long
__ . 20. Margin
— . 21. Margin Call
_____ 22. Marketing

23. Marketiné Channef

-

Ceolumn B

In trading, the definite price stated by
a customer to a broker restricting the
execution of an order to buy for not
more than or to sell for not less than
the stated price.

Where large supplies and/or poor
demand cause a decline in price.

Goods that can be bought and/or sold.

The amount deposited by buyers and
sellers of futures, to insure performance
on contracts commitments; serves as a
performance bond rather than a "down-
payment."

One whg attempts to anticipate price
changes and thiough market activities
makes profits, and who is not . 1iging.

The price at which a physical commodity
is selling at a given time and place.

The price fixed by the Ciearing House
at which deliveries nn futures are in-
voiced and aliso the price at which the
futures contract is settled when de-
liveries are made.

Is the sale of futures when holding the
physical commodity or its equivaient,
as protection against a price decline;
or the purchase of futurss against
forward sales or anticipated require-
ments of the physical commodity, as
protection against a price advance.

The spread or difference between the
spot or "cash" price and the price of
a specified futures delivery month

price differentials between "cash" and
more distant futures delivery months,
as well as different locations as speci-
fied.

H-1-2-11



24. Marketing Margin J.  The minimum price fluctuation in
futures. it is equal to 1/100 of one
25. Open Contrects cent in most futures traded in decimal
units. In grains, it is 1/8 of one cent.
26. Point
K. The route that a commodity takes on
27. Speculator its way from the producer to the ulti-
mate consumer. '
28. Spot Price
L. Where small supplies and/or strong
demand causes prices to rise.

M. One who has bought grain: also one
who is on the buying side of an open
(unhedged) futures contract.

N. The period at the end of the futures
trading session during which all trades
are officially declared as having been
executed "at or on the close." The
ciosing range is the range of prices on
trades made during this designated
period. '

O. A price offered subject, unless other-
wise stated, to immediate acceptance
for a specific amount of commodity. 6

P. All of the processes and services in~
volved in moving a commodity from the
producer to the ultimaie consumer. The
activity involved in buying or selling
product. -

Q. The notification of deiivery of the
actual commodity on the contract, issued
by the seller of the futures to the
Clearing House.

R. A purchaser of a commodity offeredA for
sale or exchange.

S. An agent entrusted with the execution
of an order. This person may be em-
ployed in the office of tha commission
house that carries the account or a
floor broker or pit broker who actually
executes the order on the trading floor.

T. The maximum price advance or decline
from the previous day's settlement
price permitted in one trading session
by the rules of the exchange. ‘
N

11-1-2-12 41




AA.

BB.

The first day on which notices of in-
tentions to deliver actual commodities
against futures markei positions can be
made or received. First notice day will
vary with each commodity and exchange.
It usually precedes the beginning of the
delivery period.

Those locations designated by commodity
exchanges at which a commodity covered
by  a futures contract may be delivered
in fulfillment of the contract.

The purchase of futures to offset a pre-
viously established short positicn.

The calendar month during which a
futures contract matures.

The difference between the amount con-
sumers pay for the final product and
the amount pioducers receive.

A request to deposit either the original
margin at the time of the transaction,

or to restore the guarantes to "main-
tenance margin" levels required for the
duration of the time the contract is held.

An agreement to buy and receive or to
sell and deliver a commodity at a future
date with certain specified character-
istics.

Contracts which have been bought or
sold without the transaction having baen
completed by subsequent sale or repur-
chase, or actual delivery or receipt of
commodity.

*Selected from National FFA Centests, Bulletin No. 4, 1982/1983/1984, nages

26-32, Kansas City, Missouri.

415 111

-13

2]



I
V.

V.
Vi

VII.

Vi,

IX.

X4

X,

X1

XIv.

XV.

i-1-2-14

STUDENT WORKSHEET 2

HOW A LOCAL ELEVATOR OPERATES

Student's Name Date

Name of eievator

Manager's Name

Date eievator opened fer business

Number of current employees

Type of business (private, coop, etc.)

Major services provided by elevator

Volume (bu.) of grain sales (average)

Where and how do you ship your grain?

What is the capacity for storage?

What marketing services are uffered through the elevator?

What- prices are you quoting on today's cash markets for corn, soy-
beans and wheat?

What is done with the gain as it is brought in for sale or storage?

What career oppoftunities are available in the local grain marketing in-
dustry? '

What qualifications does an individual need to be employed at an ele-
vator?

v



STUDENT WORKSHEET 3
GRAIN MARKETING
Program #16 - Microcomputer Project
Vocatiornal Agriculture Service

University of lilinois

1401 S. Maryland Drive
Uibana, IL 61801

. Objectivas

This program is designed to allow the user to compare the cost of
producing and holding a crop to potentiai marketing opportunities.

References

A. Author: Andrew A. Anderson
AAA Ag Services
R.R. 1 Box 88A
lLeiand, IL 60531

B. Others: Farm Management Manual, by R.A. Hinten, University of
llinois at Urbana (avaiiable from Vocational Agriculture Service)

weekiy Outlook Letter, Department of Agricultural Eco-
nomics, University of [llinois at Urbana

Scope of Program

The preogram carries thrcugh the calcu'ations for a crop being stored
for each month up to a 12-month period.

. Procedure
A, Inputs: Yeu will need to obtain figuresfor the following:
1. Interest rate 7. Land costs
2. Storage costs 8. Labor costs
3.  Number of months to view . Supply costs (fertilizer, herbicide,
4. Market values per month etc. )
5. Number of busbels 10. Equipment costs
6. Acres of crop 11. Drying costs
12. Hauling costs

417
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B. Outputs: The following are the results of the program:

Market value
Storage to cate
Production cost
Interest to date
'nvested tctal
Net profit/bu.

DU LW -

(Above figures are for,each month of marketing being considered. )

V. O:her Suggestions

Interest and storage costs should be expressed as decimals. it is
helpful to have monthly price projections made anhead of time.

(16N
b

C,

I1-1-2-16 N




.. STUDENT JOR SHEET
MARKETING SOYEEANS BY HEDGING

. Situation: You are employed as a farm manager at a local banking
institution. You have to market 10,000 bushels of soybeans.
You have caiculated a break-sven price of $6.30 per bushel.
Complete the foilowing T-account using current cash and
future prices.

CASH ) . FUTURES | BASIS
current price for (buy) (sell) two
new crop December soybean (over)
soybeans $ contracts $ $ (under)December
harvest price for (buy) (sell) twe
new crop December soybean (over)
soybeans % contracts % $ (under)December
. (+) (+)
outcome (-) $ outcome (-) $ change §_
CASH SALE PRICE $__ per bushel
FUTURES (GAIN)(LCSSY 3 per bushel
FINAL SALE PRICE $ per bu.
il. Questions:
1. Did you make or lose money on your hedging? wWhy?
~
2. What factors influenced the market to move with you or against you?
3. What sources of information did you utilize for marketing informaticn?

I1l. Conclusions: What approved practices were developed which can be used
10 increase your S.0O.E. profits?

41;;. | k2




TEACHER'S KEY
STUDENT WORKSHEET 1

MARKETING TERMS AND DEFINITIONS*

Match the term in Column A with the definition in Cclumn B

Column A

I 7. Basis

B 2. Bear Market

Q 3. Rid

S 4. Broker

L 5. Bull Market

R 6. Buyer

N 7. Close
C 8. Commodity
[_l_ 9. Cover
1' X 10. Delivery Month
__Qg_ 1i. Delivery Notice
\Y% 12. Delivery Points
_G _13. Delivery Price

y 14. First Notice Day
_AA _ 15. Frtures Contract

H 16. Hedgirig

T 17.  Limit (up or down)

A 18. Limit Only

i 19. Long

D Margin
j_Z___ 2%. Margin Call
P 22. Marketing

K__ 23. Marketing Channel

Coiumn B

In trading, the definite price stated by
a customer to a broker restricting the
execution of an order to buy for not
more than or to sell for not less than
the stated price. :

Where large supplies and/or poor
demand cause a decfine in price.

Goods that can be bought and/cr sold.

The amount deposited by buyers and
sellers of futures, to insure performance
on contracts commitments; serves as a
performance bond rather than a "down-
payment."

One who attempts to anticipate price
changes and through market activities
makes profits, and who is not hedging.

The price at which a physical commodity
is selling at a given time and piace.

The price fixed by the Clearing House
at which deliveries on futures are in-
voiced and aiso the price at which the
futures contract is settled when de-
liveries are made.

Is the saie of futures when holding the
physical commodity or its equivalent,
as protection against a price decline;
or the purchase of futures against
forward sales or anticipated require-
ments of the physical commodity, as
protection against a price advance.

The spread or difference between the
spot or 'cash" price and the price of

a specified futures delivery month
price, or may also be used to designate
price differentials between “cash" and
more distant futures deiivery months,
as well as different locations as speci-
fied, '
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Y 24. Marketing Margin J. The minimum price fluctuation in '
futures. It is equal to 1/100 of one @

“BB  25. Open Contracts cent in most futures traded in decimal
units. In grains, it is 1/8 of one cent.
_J  26. Point .
K. The route that a commodity takes on
E 27. Speculator ; its way from the producer to the ulti-

mate consumer.
F 28. Spot Price

L. Where small supplies and/or strong
demand causes prices to rise.

M. One who has bought grain: also one
who is on the buving side of an open
(unhedged) futures coritract.

N. The period at the end of the futures
trading sessio~ during which all trades
are officially ceclared as having been
execlited "at or on the close." The
clcsing range is the range of prices on
trades made during this designated
period.

0. A price offered subject, unless other-
wise stated, to immadiate acceptance
for a specific amount of commodity.

P. All of the processes and services in- @

volved in moving a commodity from the

producer to the ultimate consumer. The
activity involved in buying or selling
croduct.

Q. The notification of delivery of the
actual commodity on the contract, issued
by the seller of the futures to the
Clearing House.

R. A purchaser of a commodity offered for
sale or exchange. :

5. An agent entrusted with the execution
of an order. This person may be em-
ployed in the office of the commission
house that carries the account or-a
fioor broker or pit broker who actually
executes the order on the trading floor.

T! The maximum price advance or decline
from the previous day's settlement
price permitted in one trading session
by the rules of the exchange. d

ez
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AA.

BB.

The first day oa which notices of in-
tentions to deliver actual commodities
against futures market positions can be
made or received. First notice day will
vary with each commodity and exchange.
It usually precedes the beginning of the
delivery period.

Those locations designated by commodity
exchanges at which a commodity covered
by a futures contract may be delivered

in fulfillment of the contract.

The purchase of futures to offset a pre-
viously established short position.

The calendar month during which a
futures contract matures.

The difference between the amount con-
sumers pay for the final product and
the amount producers receive.

A request to deposit either the original
margin at the time of the transaction.;

or to restore the guarantee to "main-
tenance margin" levels required for the
duration of the time the contract is held.

An agreement tc buy and receive or to
sell and deliver a commodity at a future
date with certain specified character-
istics.

Contracts which have been bought or
soid without the transaction having been
completed by subsequent sale or repur-
chase, or actual delivery or receipt of
commodity. "

*Selected from Nationa! FFA Contests, Bulletin No. 4, 1982/1983/1984, pages

26-32, Kansas City, Missourj.

42¢
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© To price stored grains

® To price feed grains

© To speculate on price changes

® To gain market information

@ To plan marketing programs

From materials developed by L. F. Stice, Department of Agricultural Economics,

42:’ 111-1-2-23
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@ a firm commitment to deliver
or tc receive specified quantities
and grades of a commodity
during a designated month

with price being determined

by public auction in the pit.

Frorn materials deveioped by L. F. Stice, Department of Agricultural Economics.

12



® A firm commitment

® Agreement to deliver or to receive

© A specific quantity

© Specific grades

@ Delivery month is designated

® Price determined by public
auction in the pit

From materials developed by L. F. Stice, Department of Agricultural Econamics.

I11-1-2-25
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FUNCTIONS PERFORMED

D Price is determined

® Ownership changes

@ Physical transfer is made

From materials developed by L. F. Stice, Department of Agricultural Economics.
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BOARD OF TRADE
OF THE
CITY OF CHICAGO

) North Trading Room
Cash Grain Market
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master control center

Entrance
phones|South Tradirlg Room
Visitors are welcome on the fifth floor gallery to watch trading. [:
Sessions run from 9:30 a.m. to 1:15 p.m, Monday thru Friday —
phones |
(L0 —
U.S. Bonds
Gold — uibadil A [
Commercial Paper A
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From materials developed by L. F. Stice, Department of Agricuitural Economics.
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© In pits

® Hand signals

©® Bids & offers cried out
Prices. reported

@ Trades reported to Clearing House

From materials deveioped by L. F. Stice, Department cf Agricultural Economics.
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MARKET
S PERFORMED

JOB

® Price discovered

® Risk shifted

© Regulated trading

From materials developad by L. F, Stice, Department of Agricultural Economics.
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RELATIONSHIP

The EBasis —  Spread between price of cash grain at a specific location and
price of futures contract.

Cash Grains — Are priced in relation to, or “‘basis’’ the price of the nearby
futures contract.

The Basis to a distant 1utures contract includes:

A. The basis to the nearby future.

B. The spread or ‘‘carrying charge’’ between the nearby and
the distant contracts. :

From maierials developed by L. F. Stice, Department of Agricultyral Economics.

45
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FUTURES CONTRACT

To speculate or hedge agéinst commaodity changes.
Executed in the pit.

Trade in round lots.

Future month used f=- delivery.

Sellers option of day of delivery.

Seilers option of grade to be delivered (withir: specified limits).

CASH CONTRACT

To market or merchandise the commodity, or to speculate.
Executed at exchange tables or privately.

Trade in irregular amounts.

Varying times for delivery.

May or may not have optional periad of delivery.

Usually calls for specific grade or type of commodity.

3
From materials developed by L. F. Stice, Department of Agricuitural Economics.

431
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The advantages in using futures to price grains are:
A. Pricing can be done separately from the transfer of ownership.

B. Therefore, income can be earned from the storing of grains in declin-
ing prices.

C. Growing crops can be priced with futures when there are no cash
bids.

D. The futures pricing transaction can be easily reversed, and therefore
is flexible. q

But there are risks in using futures to price grains.

When to price grains involves a price forecast — so only a part of it should be
priced at one time.

Have a pian for getting out of the market if the market goes against you.

From materials developed by L. F. Stice, Department of Agricultural Economics. d
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A system of trading in contracts for the future delivery of actual commodities.

Membership Associations — of people whose business is related to the market-
ing of commodities.

Democratically Governed by Membership — committees and executive officers.
Functions of a Futures Exchange:

A. Provide facilities for trading

@

Write rules
C. Supervise trading
Lo : D. Distribute marketing infcrmation

E. Act as trade association

Exchanges Regulated by Government:
A. Commodity Futures Trading Commission

B. State and Federal Warehouse Laws

From materials developed by L. F. Stice, Department of Agricultural Economics.
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Carrying charge is spread in Futures Contracis

Size of carrying charge is influenced by:

Prevailing storage rates at the m;arket

Supply of and demand -for:storagetspace at futures market
Supply of and demand for grain — for -use and for inventc;ry
Interest rates on money

Price of grains.

Full carrying charge

Inverse cerrying charge

fi-1-2-34

From materials developed by L. F. Stice, Department of Agricultural Economics.
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Flow of Grain

Transportation Charges
To other markets
To futures markets

Condition of Grain

Carrying Charges at Futures Markets
) Supply of space
Demand for Space
Interest rates

Supply of and Demand for Space at Other Locations .
Size of crop |
Supply of usuable Space
Marketing

e

From materials developed by L. F. Stice, Department of Kgricultural Economics,
j
/
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Cash and futures price spreads are usually widest at harvest and converge as
the storage seasofl progresses. '

The basis at a market point at the ciose of a storage season is fairly predictable,

The harvest basis is less predictable:

A. Large crops, heavy harvest marketings, and poor quality grains tend
to widen the basis—depress cash in relation to futures.

B. Small crops, light harvest marketings and high quality storable grains@
tend to narrow t:e harvest basis. . /

C. Strong market demands for use and/or for inventory tend to narrow '
the harvest basis and vice versa. '

The narrow:ng of the basis during a storage season is the market’s paym: ‘nt for.
the storage of hedged grains.

From materials developed by L. F. Stice, Department of Agricultural Economics.
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CASH MKT. FUTURES MKT.

Oct. stored at $5.90 seii July at $6.45
June sell at $6.50 buy July at $6.60
Loss .15

Sale price of soybeans $6.50
Loss on future 15
Gross price $6.35

From materials developed by L. F, Stice. Department of Agricultural Economics

P 111-1-2-37
43 ‘




-y

R T S T T L SR M e R SR I o S Y R e R T S L R SR S i o

Cash mkt. - Futures mkt.

Oct. store at $2.04 sell Juv at $2.54
June seli at  $2.25 buy July at $2.40
gain 14

Sale price of corn $2.25

Gain on future 14

Gross price for com $2.38

From materials deveioped by L. F. Stice, Department of Agricultural Economics.
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CASH MKT. FUTURES MKT.

Oct. sell at $2.04 buy July &l 2.54
June-——-——————- sell July at $2.65

—————

gain A1

Sale price of comn $2.04
Gair on future 11

Gross for comn $2.15

From materials deveioped by L. F. Stice, Department of Agricu!tural Economics.
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TEACHER'S KEY
B SAMPLE TEST QUESTIONS
GRAIN MARKETING
. True or False
T 1. Futures markets are advanced and sophisticated systems of
trading in contracts for future delivery, and a fairly high

fevel of knowledge about them is necessary if they are to be
used effectively.

T 2. Farmers may use futures as a part of their farm business by
fixing the price of a crop before harvest.

T 3. Farmers may use futures as a part of their farm business to
fix the price of grain in storage for later delivery.

T 4. Farmers may use futures as a part of their farm business to
fix the cost of feed without taking immediate delivery.

T 5. Farmers may use futures as a part of their farm business to
speculate in the price of a crep that has been —roduced but
for which storage is not available.

F 6. Farmers may speculate in the futures market in the same
b manner as & lawyer, doctor, teacher, housewife, or others.
This, too, is a part of their farm business.
T 7. Basis is the difference between cash and futures price.
F 8. Typically, the cash price does not increase in relation to
the futures as the storage season progresses.
T 9. Narrowing of the hasis is equal to the market price for
storage.

T 10. Futures markets arz not used extensively for transfer of
title.

F 11. The Chicago Board of Trade is not the largest in

the "futures" trading of grain.

T 12. A fuiures contract is an agreement between two n.
of an exchange to buy and sell at a specified time .
future an agreed amount of a commodity at an agreec price.

_F 13. A futures contract is not a firm and binding contract.
_T 14. A unit of trading for major grains is 5,000 bushels.
T __ 15.  Units smaller than 5,000 bushels cannot be traded.

T 16. A change in price of 1/8 of a cent amounts to $5.25 on a

5,000-bushel contract.
11-1-2-41
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17.

18.

19.

20.

21.

22.

24.

25.

26.

27.

28.

29.

30.

31.
32.

34.

Trading on the Chicago Board of Trade is done in
hexagonal pits.

A market reporter is stationed ir. an elevated position above
the pi*= to observe change of price and place it on the
ticker system for transmission throughout the world.

Scalpers, pit traders, position traders, and spreaders are .
speculators attempting to earn money from the change in
price.

Futures Commission Firms are the means by which non-
members, that is, the general public, become principals in
futures market trades.

The chief functicn of the exchange (Chicago Bosrd of
Trade) is to trade in futures contracts.

There are no government regulations directing the ex-
change.

To trade in futures markets, nonmembers must become
customers of commission futures merchants.

Customers are not required to sign an agreement but are
required to make a deposit of funds to guarantee perfor-
mance on contracts.

The commission futures merchant has only a limited number
of kinds or types of orders that he/she will take.

Orders placed miles from Chicagc can be completed with
great speed.

A position in the Futures market can be either long or
short.

To be long is to have a contract to purchase, accept de-
livery, and pay for a commodity later.

To be short is to have a contract to sell, deliver, and
accept payment for a commodity later.

Futures contracts usually serve purposes other than to
transfer title.

Contracts are offset by making opposite transactions.
Futures contracts are nct binding, enforceable contracts.

Futures commission merchants are liable to the clearing
house for the trades of their customers.

Initial and maintenance margins are required by the com-
mission merchant to guarantee performance by the customer.

41;



T 35. Factors affecting futures prices are the same as those
B affecting price of cash grain.

T 36. The opening of the IIIiﬁ"'ois-Michigan Canal linking the
tHlinois River and Lake Michigan brought about a need for
risk shifting.

T | 37. Five functions of futures trading are: (1) publicity and

information, (2) regulatory, (3) finarcing, (4) risk shift-

ing, and (5) pricing.

T 38.  Open interest is the amount of unoffset commitments in
futures.
F 39. The jobs of rationing supply and guiding production are

not a functicn of price.

T 40. There is one and only one average price that wili make
supply just clear the market.

Part II. Matching--(match the terms to the correct definition)
Column 1 Column 2
2 A. Goods that can be bought 1.  Marketing margin
s and/cr sold.
2. Commodity
4 B. Is the sale of futures when
holding the commodity or its 3. Basis
equivalent as protection against
price changes. 4. Hedging
3 C. The difference between the cash 5. Marketing channel

price and futures price.

5 D. The route that a commodity takes
on its way from the producer to
the consumer.

1 E. The difference between the

amount consumers pay for the
final product and the amount
producers receive.

B
ey
R
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cart '!11--Calculate solutions to tihe following problem on marketing corn.

"
i

A farmer has estimated an average fixed and wariable cost per acre
at $350. The return to management is set at 6% of the total cost of
prcduction per acre. The farmer has established a profit levei at
8% of the total cost of production per acre. The farmer expects an
average yield of 140 bushels of corn per acre. The total production
will be about 10,000 bushels of corn.

a. Calculate the farmer's expected break-even price per bushel.
Answer:

$350 x .06 = $21.00 per acre for return to management

$350 x .08 = $28.00 per acre for profit

$350.00 + $21.00 + $28.00 = $395.00

$399.00 _ omlen : el

120 by~ $2.85 break-even price per bushel

b. Check today's cash market and the futures market prices.

HI-1-2-45

Record your finds below.

Current cash price
Future prices for the months of:
December
March
May
July
September

c. The farmer estimatesbhis cost of hedging, brokerage fee, etc.
at $.35 per bushel. What would be your recommendation to the
farmer for marketing his corn?

F)



UNIT I: AGRICULTURAL BUSINESS MANAGEMENT

PROBLEM AREA: MARKETING LIVESTOCK AND LIVESTOCK PRODUCTS

SUGGESTiIONS TO THE TEACHER:

This problem area is designed for use with eleventh grade or advanced
students in vocational agriculture programs. The recommended time for
teaching this problem area is during the winter months.

The estimated instructional time for this problem area is 5 to 7 days
depending on the instructional objectives and the degree to which students
are to develop the skiils in marketing livestock and livestock products. |[f
the students are to be involved in other marketing exercises, the instruc-
tional time wiii need to be increased.

The instructor is encouraged to conduct a local search to locate other
supplementary materials for use with this problem area. The items in this
problem area are for reference or modification as instructors adapt these
materials to their local situation.

CREDIT SOURCES:

These materials were developed through a funding agreement, R-33-13-
D-0362-466, with the lllinois State Board of Education, Department of Adult,
Vocational and Technical Education, Research and Development Section, 100
North First Street, Springfield, Illincis 62777. Opinions expressed in these
materials. do not reflect, nor should they be construed as policy ¢ opinion of
the State Board of Education or its sta *.

The teacher's guidz and student ::':sheets were developed by Coleen
Kaczor, Department of Vocational an Technical Education, University of
[tlinois. The following resources were i i the development of this prob-
lem area: Agricultural Economics Curr- :lun Workshop Packet, lowa State
University and Department of Public Ins . ciinr, I apartment of Agricultural
Education, Ames, {A 50011. Transpare .. :zster: were prepared by the
Vocational Agriculture Service, University o’ Ii ‘irois.  Suggestions and guid-
ance in the development of these materials -« ¢ rroviled by the Rural Core
Curriculum Field Test Teachers. This »r iz~ arca was reviewed by the

following agricultural teachers:

Garry Raymond - Hampshire High Zchooi
Dave Erickson - R.O.V.A. High School
Vince Mitchell - Mt. Vernon High 5chool
Larry Keyser - Clay City High Schocl

[11-1-3-1



TEACHER'S GUIDE
I. Unit: Agricultural Business Management
[t. Problem area: Marketing livestock and livestock products

[11. Objectives: At the close of this problem area the students will be able
to: -

1. ldentify terms associated with marketing livestock and livestock
products.

2. Describe the various types of livestock markets.

3. Analyze the importance of market news, marketing information,
trends and cycles,

4. ldentify the purposes of the futures market in relation to market-
ing livestock and livestock products.

5. Describe transactions within the futures market.
6. Solve futures problems on livestock and livestock products.
7. Solve problems on selling prices of livestock.
[V. Suggested interest approaches:
1. Ask the following questions to stimulate interest:

a. "How much time and money does the average farmer spend on
marketing today?"

b. "How meuy farmers market livestock and livestock products in
the top 1/3 of the yearly price range?”
c. "Why should farirers have a marketing goal and know their

cecst of nroductios,

2. Write l.e rerjo of prices farmers have received for livestock and
livestoc pruds 3 for the previous yea: on the chalkboard. Ask
students to i vidually choose the civ-rent best price for the
various l:vesto. = and livestcck products.

3. Have s-udents cumfaete word search on -ivestock and livestock

products,
V. Anticipated i rec'am: 2 oncern: of students:
1. Wkat are v« = "7t a in narketing livestoc! and livestock pro-
ducts’
2. What are the dif™wr e (vo 5 of livestock markets?

[t-1-3-3

[P
»n
o



3. Where can marketing information be obtained?

4. What are the trends and cycies in livestock and livestock products
marketing?

5. What affects livestock end livestock products prices?

6. What type of competition exists between the different livestock
markets? '

7. What is the futures market?

8. How does the futures market affect the livestock and livestock
products market?

9. What are some terms used in the futures market?
10. What types of transactions occur in the futures market?

11. What information is needed to soive problem: to the fu-
tures market?

N S I

12. What information is needed to determine an ~r¢- u6g price
for livestock?

VI. Suggested learning activities and experienc2s:

1. Conduct an interest approach using one or more of the suggestions
in Section V.

Have students identify problems and concerns and then record
them on the chalkbocard.

~o

3. Have students read resource materials to find answers to their
probiems and concerns.

4. Have students complete word search worksheet on livestock and
livestock products.

5. Have students complete worksheets using VAS Units 20i6a, 2029a,
60311, 2023a, 6018 and 6019 duiing supervised study.

€. Discuss transparencies for problem area.

7. Have students develop a bulletin board of livestock and livestock
products being marketed both natioraliy and internationally.

. 8. Organize a field trip to:

a. Chicago Mercantile Exchange
., b. A livestock market
%; c. A livestock auction
S Feagis

11,
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10.
11.
12.
13.
14,
15.

16.

18.
19.

20.

Have students give a short presenrtation on factors affecting cur-
rent livestock and livestock products market prices.

Have students complete bubble puzzle on livestock and livestock
products marketing.

Have students ider. .ify marketing opportunities throughout Illinois.

¢

Divide class into buzz groups and have each group obtain informa-
tion about a different type of livestock market (Direct, Terminal,
Buying Station, Auction and Marketing groups).

Have students complete the crossword puzzle on futures terms
which are reviewed in Problem Area |ll-1-2-14,

Refer to Probiem Area IlI~I-2 for more general information on
futures and transparencies.

Have each student select a different livestock product and discuss
the marketing techniques used for that particular product.

Have students complete livestock and livestock products marketing
exercise "Spectacular Bid." :

Invite a local broker or banker to class as a resource person.

Have stud-~*s complete wrrd problems worksheet on seliing prices
of livesto :

Have students ‘complete futures problems worksheet on livestock
and livestock products.

Have students complete the Competency !nventory to check their
skills.

VIl. Application procedures: . _

1
1

Students who become involved in marketing livestock and livestock
products after high school can apply the knowledge learned from
this problem area.

Students may use ine marketing and futures knowledge in develop-
ing more profitable SOE projects. .

3. Students may use knowledge learned from this probiem area in the
farm business management contest.
VIil. Evaluation:
1. Administer test using some or all of the sample questions in this
problem area.
2, Evaluate student worksheets and class projects.

44 H1-1-3-5



IX. References and aids:

3.

Evaluate students' livestock and livestock products marketing

exercise.

The following materials are available from Vocaticnal

Service, University of [llinois:

1.

2#

VAS Unit 2016a
VAS Unit 202%a
VAS Unit 6011
VAS Unit 2023a
VAS Unit 6018

VAS Unit 6019

"Marketing Agricultu}al Products.”’

"Types of Hog Markets in Illinois."

"Cost to Sell Hogs at lllinois‘ Country Markets.”
"Marketing Dairy Products." |

"Establishing Prices for Meat Animais."

Agriculture

"Agricultural Markets - Not Necessarily Competi-

. A

tive."

- -~ QOther materials may be obtained from:

I1-1-3-6

1.

——

1982 Summary of lllinois Farm Business Records

Circular 1176

University of Illinois, College of Agri'culture .
Cooperative Extension Services
Urbana, Illinois 61801

Modern Marketing of Farm Products
Interstate Printers and Publishers .

Danviile, lllinois

Chicago Mercantiie Exchange

Agricultural Commodities Marketing Department
a4ty st Jackson Boulevard

Chiczgo, Illinois 60606

a0 go

The Marketplace - Student Workbook
The Marketplace - Teacher's Guide
Commodity Paper Trading Exercise
Quizzes for the Marketplace Workbook

4.3’)‘
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COMPETENCY [NVENTORY

"MARKETING LIVESTOCK AND LIVESTOCK PRODUCTS

1. Student has no knowle~'~e of competency.
2. Student has read abou. .ompetency.
3. Student has seen competency performed.
4. Student has performed competency.
5. Student has performed competency without supervision.
6. Student does possess skill. =
7. Student does not possess skill.
Competency ) Circie One
1. Describe the difference between hedging
and speculation. 1 2 3 4 5
2. Outline the procedures invoived in buying
and/or selling futures contracts. i 2 3 4 5
3. Describe the types of livestock markets. 1 2 3 4 .5
4. Identify livestock and livestock products
g marketing trends. T 2 3 4 5
5. lIdentify the importance of competition among '
livestock markets, - 1 2 3 4 5
6. List factors that affect fivestock prices. 1 2 3 4 5
7. ldentify terms associated with marketing
Hivestock and livestock products. 1 2 3 4 5
% 8. Describe reguiations that control the fu- ,
tures market. T 2 3 4 5
9. Outline the development of the futures
market. 1 2 3 4 5
0. ddent’.y the purpose of the futures market. 1 2 3 4 5
11, identify the possible uses of hedging by the
farmer, 1 2 3 4 5

12. Outline the importance of exports anu im-
ports on livestock and livestocl&&’?o-

ducts. ” 1 2 3 4 5
13. Interpret what it meant by "margin money""

and how this is determined. 6 7
4. Interpret governmental influence on live~

stcck marketing. . b 7
15. Analyze the importance of market news and

marketing information. ’ 6 7

16. Analyze the role of the futures market and
its effect upon livestock and livestock .
products prices on the farm. 6 7

These com:iztencies were outlined in the RNationa! Ag Occupaiions Compe-
tency Study, for entry level positions in agriruiwre.

Name . Date
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STUDENT WORKSHEET 1

b SPECULATOR BID

Objectives:

1. Students are to interpret factors affecting price changes.

2. Students are to chart daily market changes.

3. Studenté are to understand the principle of risk in speculation.

4. Students are to become more motivated for studying the unit on livestock
marketing.

Materials:
1. Graph paper.
2. Local daily paper with markets--or--

3. A recording of the evening/morning market report.

T ime Feriod:

1. Begin charting three weeks prior to the unit ‘on marketing.
2. laintain chart for at least 6~7 weeks.

Procedures:
1. Each student is given contracts in:

- feeder cattle~-each cortrac s for 44,009 lbs.
- hogs--live--each contract s ur 30,000 Ibs.

2. Students begin charting the daily prices for each contract month.

3. During the simulation the students are to buy and sell the contracts,
just as a speculator would do.

\

4. The student making the most money at the end of the game receives
extra credit peints.

Open markets for only 5 minutes each class day, so as not to take too
much time away from oth.or tapics.

(S
.
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STUDENT WORKSHEET 2

STOCK AND LIVESTOCK PRODUCTS
WORD SEARCH
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STUDENT WORKSHEET 3

STOCK MARKETING CROSSWORD PUZZL

=

VE

¢
b
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STUDENT WORKSHEET 3

LIVESTOCK MARKETING CROSSWORD PUZZLE

(cont'd.)

4 CROSS DOWN

1. An individua!, not 2 market agency, 1. The transfer cf ownership of
engaged in the business of buying livestock from the seller to the
or selling livestcck for his own purchaser without tne service
account, usually on a speculative of an agency.
basis. 2. The percentage yield of chilled

2. The quantity of a product that is carcass in relation to the weight
placed on the market at any given of the animal on foot.
time. 3. A method of selling livestock in

3. A fee or a charge paid by the seller which the service is performed
to an agent for selling services; or by, or on behalf of, a voluntary
a fee charge paid by the purchaser associaticn of livestock produc-
12 an agent for the buying of cattle. ers.

4. A tradina center where livestock is 4. A market agency that receives
seew el at reqular intervais and livesieck on consignment to be
seict by sublic oidding. sold ¢n an agency basis for an

5. A 1 iy opera.ed privately and establisiiad tec,
solely by a packer or slaughterer 5. The loss in weight of the animals
where livestock is purchased direct- caused by the movement of live-
ly from the producer for slaughter. stock from one place to another.

6. An agency engaged in the busi-
ness of buying or selling live-
stock on a commission basis.

7. The agreement between an owner
and a buyer on the price of live-
stock setting forth the pgrovisions
relating to the description, -Zeliv-
ery date, weighing point, and
delivery point prior to the deliv-
ery of the livestock.

8. A trading center where facilities
are provided for receiving, car-
ing for, and handling livestock;
where several selling agencies
are in operation; and where the
privileges of buying and seiling
are available to all who wish to
use them.

9. A term applied to an mduvtdual
who purchases livestock for
others.

10. A market on which livestock are
displayed in a ring and offered
for sale to all buyers to the
highest biilder.

-
« ~ °
1

Jo
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STUDENT WORKSHEET &

ESTABLISHING PRICES FOR MEAT AMIMALS

l. Trua/False:

i1, Shori Answer:

1.

(For use with VAS Unit 2016a)

Prices are the result of interaction of supnly and demand.

Market s‘upply is cefined as the quantity of any commod-
ity that will ke "ought in a given place at a particular
time and at a given price.

- Assembling is a necessary part of the marketing process

and adds value to the commodity produced.
To sort a produce there must be difference of grade.

Manufacturing includes all operations that change the form
of a product.

What factors affect market supply?

What factors affect market demand?

[o N o TN o iV

What are the two kinds of market information needed?

a.
b.

How c~n storage be usefci to the farmer?

a.
b.
c

N
nt
e
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5. Today's ooods are transparicw by
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STUDENT WORKSHEET 5

AGRICULTURAL MARKETS - NOT NECESSARILY COMPETITIVE
(For use with VAS Unit 6019)

Fill in the blank:

)

10.

Since a "Laissez-faire" economic system has been ad-
vocated by many classical economists. ‘

Adam Smith's " " assumed no government intervention
or interfere: :e.

The government has encouraged collective bargaining between
and

Smal!l individual farmers are " " not "

Theoretically, as supply increases, prices . as supply
prices rise, as demand increases prices , and as demand
prices fall.

The nerve center guiding various marketing aspects is the

The livestock marketing structure has been in a constant state of

Both and market systems reflect orc'i¢ from
the same basic packer buyers.

The limiting factor in today's market is management

The L is recognized as
the turning point in agricultural pFilosophy which persisted since 1933.

45
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STUDENT WORKSHEET 6

ESTABLISHING PRICES FOR MEAT ANIMALS
{For use with VAS Unit 6018)

True/False:

1. Mobility for the owner is the freedom to either sell his/her
stock or take it home as he/she desires.

2. Marketing costs (margins) represent payment for services ren-
dered.

3. Holidays do influence market demand.
4. A "long" supply means lo.:2r prices.

5. Overall demand for meat is determined by ‘" accumulation of
stocks in packing pisnt coolers.

Short answer:

6. List the forma; sources of marketing information.

TaQmoango

7. List the informai sources of :narketing information.

@reonoT

8. List the governmei.ial source of marketing information.

a.

9. List and define the three classifications used for truck load shipments.
a.
b.

C.

45[.,
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STUDENT WORKSHEET 7

TYPES OF HOG MARKETS IN ILLINOIS
(For use with VAS Unit 2029a)

Fill in the blanks:

1. To the livestock producer, the first buyer is the

2. The livestock market is influenced by
in our economy.

3. In 1920, the flow of iivestock moved to and .
[llinois because the nation's railroads convercged there.

4. Presently N is the largest volume lllinois hog market.
5. All of the local country markets receive buying instructions
either from their or directly from their

<
.

In practice the pricing system of the livestock is simple to
understand. :

7. The critical problem in the whole reorganization is the lack of
market representation on the live animal supply side of the
market.

8. Price differences occur within the same weight classes of hogs
sold in different areas of the state during all seasons of the

year.

. __ 9. In the functional approach you consider what organizations,
middlemen, or facilitatina agencies perform the marketing func-
tions.,

10. The commodity approach would be a study of hogs and how
they are moved from the producer to the consumer.

Short answer:
11. List the criteria for & good sricing system:
a.

b.

455 11-1-3-17




g.

12. What are the *hresw aifferent approaches uvs=ed to study the lilinois hog
market?

154

i-1-3-18 '




STUDENT WORKSHEET 8

COST TG SELL HOGS AT ILLINOIS COUNTRY MARKETS

True/Failse:

10.

(For use with VAS Unit 6011)

The high-cost country markets are the final step in the evolu-
tion of an integrated livestock-marketing system.

The newer system of live-animal production, assembly, pro-
cessing, and distribution operates closer tc the areas of sur-
plus feed production.

Operational costs are covered by the packer.

In the study of 48 hog markets, the major cost item was vard
and barn expenses.

Unit operational costs are inversely related to market through-
L.t

Physical capactty was defined as that market volume at which
the average cost was the lowest.

Country-point marketing is not -ostly.

I'f country markets hold hogs overnight for shipment this adds
additional expenses to ihe cost of operation.

!arge scale commercial hog producing »perations tend to
utilize both the terminal and country hog markets.

Commission and service fees do not cover country market
operating costs,

4oy
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STUDENT WORKSHEET 9

MARKETING DAIRY PRODUCTS
(For use with VAS Unit 2023a)

Fill in the blanks:

1.

The total volume of milk ne:ded for commercial sales in the United States

depends primariiy on (1) ,
(2) . and (3)

Along with fewek milk producers, there has been a sharp decrease in the
number of

In lllinois, all mi'k sold for fluid consumption has to be

The is derived by taking the total dollars received
from the sale of milk each month and dividing these by the total voiume
of milk received.

The major opportunity for expanding markets for milk by an individual
farmer or a group of farmers is through a or
through the initiative of the to whom he/she sells

his/her milk.

Short Answer:

6.

List the principal purposes of federal-order regulation.

a.

b.

List i{he fa~narable factors affecting the dairy industry.
a.

b.

11-1-3-20



8. List the unfavorable “actors affecting the dairy industry.

2.

b.

o lii-1-3-21
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STUDENT WORKSHEET 10

K CALCULATE SHRINKAGE AND SELLING PRICES

1. Suppose you soid 10 Angus steers direct to a feeder to be delivered at
the local livestock auction fo. weighing. You agreed on $38.50 hundred
weight price and gave a 3% snrinkage. Upon weighing your calves, they
averaged 575 Ibs. What wou!d be the total dollars received for your

steers?

2. You sold 9 Hereford steers to the local livestock auctjon. The steers
averaged 375 Ibs. and brought $40.00 per hundred weight.” How much
money did you receive for the steers?

- :
3. You sold 5 Hereford heifers for $38.00 per hundred weight, and they
" averaged 550 Ibs. What was the amount of money you received?

UV

4. Suppose you had the option to sell 125 head of steers either at the local
livestock auction or at a terminal market which is 100 miles from your
farm. According to the information at the terminal market, steers similar
to yours are bringing $38.00 per hundred weight. You estimated that
the steers would weigh 575 Ibs. on the average. Last week's local
livestock auctiorn was 75 cents lower than the terminal market. Using an
estimated shrinkage of 4% on hauling to the terminal marxet and selling
for $38.00 per hundred weight, would it be more profitable to sell at the
livestock auction or at the terminal market? Why?

111-1-3-22




STUDENY ¥ORKSHEET i1

CALCULATE SELLING PRICE

You sold 5 market hogs which graded U.S5. MNo. !. The hogs averaged
200 Ibs. live weight, and the carcasses averaged 150 ibs. What was the
percent yield?

You sold tv Angus steers at a price of 50 cents per pound. The
steers av~rage live weight was 950 Ibs. What was the vaiue of the
sieers? .

You sold 10 Hereford steers which averaged 1150 Ibs. !'re weight and

hung up a 71% Ib. carcass. What would be the percent yield of the
steers?

Ucing a price of $60.00 per hundred weight, what would the steers?
«iue be?

s

46 {1-1-3-23
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FUTURES BUBBLE PUZZLE
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STUDENT WORKSHEET 12

FUTURES BUBBLE PUZZLE
{cont'd,)

ACROSS

1.

2

3.

wn

The price at which 2 pihysical com-
modity is seliin_ at a given time and
piace.

The minimum price fluctuation in iu-
tures. [t is egual to 1/100 of one
cent in most futures traded in deci-
mal units. In grains, it is 1/8§ of
one cent.

One wh> has bought grain: also
one who i3 on the buying side of
an opz2~ funhedqged) futures con-
tract.

The purchase of futures to offset a

previously establisned short position.

Tre maximum price advance or de-
ciine from the previous day's settle-
ment price pesmitted in one trading

session by the rules of the ex-hange.

One who attempts to anticipate price
changes and through riarket activ-
ities ‘nakes prefits, and who is = .
hedging.

7. An agent entrusted with the execu-

tion of an order. This person may
be empioyed in the office of the
commission house that carries the
account or a floor broker or pit
Jbroker who actually executes the
order on the trading floor.

8. The difference hbetween the amount

consumers pay for the final product
and the amount producers receive.

9. A price offered subject, unless

otherwise stated, to immediate ac-
ceptance for a specific amount of
commodity.

10. An agreement tc buy and receive or

sell and deliver a commodity at a
future date with certain specified
characteristics.

DOWN

1. Contracts whizin have been
brought or sold without the
transaction having been ccn-
pleted by subsequent sz'e or re-
purchase, or actual delivery or
receipt o’ commocdity.

2. Goods that can ke bought and/or
sold.

3. The price fixed by tre Clearing
House at which acliveries cn -
tures are inwziced ana alse i
price at winin the futures con-
tract is setlied when dr'ivericy
are made.

. A request to deposit eithe~ .
original marc.in at the time of tis
transaction, or to rectore the
guairantee to "maintenance margin"
levels required for thrie duration
of the time the contract i> h.'d.

5. Orz where targe suprlies and/or
poor demaiiu cause a decline in
price.

6. The calendar month during which
a futures rontract matures.

1. The spread or difference between
the spot or "cash" price and the
price of a specified futures deliv-
@ry month price, or may a'so be
used tc designate price differe ®
tials between "cash" and more
distan* futures dJelivery months,
as w::i as different locatiors as
specified. .

8. The route that a commodity takes
on its way from the producer to
the uitimate consu ner.

11-1-2-25



1.

12.

13.

14,

15.

*Selected from National
26-32, Kansas City, Missouri

ACROSS

s the sale of futuras winen holding
the physical commodity or its equiv-
alent, as protection ajainst a price
decline: or the nurchase of futures
against forwerd sales or anticipated
requirements of the physical com-
m.dity  as protection against a
price = vance.

'n trading, the definite price stated
by a customer to a broker restrict-
ing the execution of an order to buy
for not more than or to sell for not
less than the stated price.

Those locations designates oy com-
modity covered by a futures con-
tract may be delivered in fulfillment
of the contract.

The notification of delivery of the
actual commodity on the contract,
issued by the seller of the futures
to tihe Clearing House.

The period at the end of the fu-
tures ‘rading session curing which
all trades arz officially declared as
having buen executed "at or on the
cluse.” The closing range is the
range of prices on trades made
during this aesignuat:d period.

. (tme where small sup slies and/or

suong demand cuus 3 prices to

TiLe,

FFA Conrosts,

DOWN

9. The amount deposited by buvers

and szllers of futures, to insure

perf rmancs on contracts commit-
mer .5; serves as a performance
bo~d rather than & "down-

o7 ‘ment." :

T =2 first day on which notices

" intentions to deliver acti~!
smmodities against futur.

2t positions can be-made

~eived. First notice day will
vary with each commodity and
exchange. It usually precedes

*he beginning of the delivery

period.

11. All of the processes and services
involved in moving a ccmmodity
from the producer to the ultimate
consumer. The activity involved
in buying or sellintt a product.

12. A purchzser of a commodity of-
fered for sale or exchange.

Bulletin No. 4, 1982/1983/1984, pages
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STUDENT WORKSHEET #12
MARKET INFORMATION
Usiny the stalements below, colle_. the livestock market information from a

newspaper and/or a trip to the auction. When completed, answer the ques-
tions at the erid of this worksh _.t.

[. TERMINAL MARKE. DATA . LOCAL AUCTION
Cattle and calves No. ___ head Cattle and calves No. head
Activity of the market Activits of the market
Price range Price range
Sizughter steers - Slaughter steers -
Weights Weights
Weights e Weights
Siaughter heifers Slaughter heifers
Weights Weights
Yeights L i Weights
Slaughter cows L Slaughter cows o
Bulls Buis _
Sltaughter calves L Slaugnter calves .
- eeder cattle Feeder cattle
“eeder calves Feeder culves
Cow-calf pairs Cow-calf pairs
Hogs No. hea! Hogs No. head
Activity of market _ Activity of market
Price range Price range
U.S.No.1 Weight U.S.No.1__ w:ght
U.S.No.2 Weight U.S.No.2 . Weight
Uk No.3_ Weight U.5.No.3 ~ Weight_
S,No.’ll_ Weight U.S.No.4  Weight

44 | 11-1-3-27




I,

Questions: (Refer tu data co..icted from the terminal market and local
auction)

1. What is the Jifference in prices between the terminal market and the
local auction? What might be the cause of these differences?

2. Would you sell your livestock at the terminal market or local ruciion?
Why? (Be sure to include all factors affec ing the price of marketing

livestock.)

i11-1-3-28



TEACHER'S KEY

STUDENT WORKSHEET 2
LIVESTOCK AND LIVESTOCK PRODUCTS

WORD SEARCH
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TEACHER'S KEY
STUDENT WORK SHEET 3
LIVEST0CK MARKETING CROSSWORD PUZZLE
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TEACHER'S KEY

STUDENT WORKSHEET 3

LIVESTOCK MARKETING CROSSWORD PUZZLE
{cont'd.) "

ACROSS

(88
e

An individual, not a market agency,
engaged in the business of buying
or selling livestock for his own
account, usually on a speculative
basis. ‘

. The quantity of a product that is

placed on the market at any given
time.

A fee or a charge paid by the seller
to an agent for selling services; or
a .2e charge paid by the purchaser

to an-agent for the buying of cattle.

A trading center where livestock is
assembled at regular intervals and
sold by pubiic bidding.

A facility operat=d privately and
soiely by & pacer or slaughte/er
where iivestcck is purchased direct-
ly from the rroducer for slaughter.

DOWN

1.

10.

A s o~

The transfer of ownership of
livestock from the seller to the
purchaser without the service
of an &agency.

. The percentage yield of chilled

carcass in relation to the weigiit
of the animal on foot.

. A method of selling livestock in

which the service is performed
by, or on behalf of, a voluntary
association of livestock produc-
ers,

A market agency that receives
livestock on consignment to be
sold on an agency basis for an
established fee.

. The loss in weight of the animals

caused by the movement ¢~ live-
stock from one place to another.

. An agency engaged in the busi-

ness of buying cr selling live-
stock on a com .ssion basis.

. The agreement between an owner

and a buye~ on the price of live-
stock setting forth the provisions
relating to the description, deliv-
ery date, weighing point, and
delivery point prior to the deliv-
ery of the !ivestc k.

A trading center where facilities
are provided for receiving, car-
ing for, and handlng livestock:
where severai selling agencies,
are in operation; and where the
privileges of buying and selling
are available to all who ‘sh to
use them.

A teim applied to an individual
who purch..ses livestock for
nthers,

A market +n which livestceir are
Jdispiayed in a ring and offerac
f¢: scie o all buyers to tae
hicnast hidd «r

RIRIRCRE R



TEACHER'S KEY

STUDENT VWORKSHEET 4

ESTAZSLISHING PRICES FOR MEAT ANi... 5
(For use witn VAS Unit 2016a)
I, True/False:
_True Prices are th: ¢ ..t of interaction of supnly and demand.
_Fats~ 2. Market supply is cefined as the quantity of any commo. -
ity that will be bought in a given place at a particu
time and at a gi.an price.
t 3. Assembling is a necessary part of the marketirg process
and adds value to the commodity produced.
True 4. To sort a produce there must be differer_e of grade.
False 5. Manufacturing includes ali operations that change the form

il. Short Answer:

1.

i1-1-3-32

of a product.

What factors affect market supply?

a weather

b. pests

c. storage facilities

d adeq :ate transpertation

e desire of a producer tc sell

What factors affect market demand?

a consumer preference
L. price

C. per capita consumption
d. changes in population

What are the two Kinds of market information needed?

a. the kind of market most profitable to use
long time price trends and changes in current prices

How can storage be useful to the farmer?

a. marketability all through the year,
b. prevants seasonal surpluses, and
c. encourages crderly marketing.

iy B

- \.J



5. T ‘ay's goods ares transported by

raroad
U

~lane

Large (wais

OO T

47
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TEACHER'S KEY

STULENT WORKSHEET 5

AGKR _TURAL MARKETS - NOT NECESSARILY COMPETITIVE
{(For use with VAS Unit 6033;
Fill .7: the blank:
1. Since Adarr Smith  a "lLaissez-faire" economic systemn has been & -

vocated by many classical economists.

2. Adam Smith's " free market " assumed no government intervention
uor interference,

3. The governmen! ius encouraged collective bargaining between labor
and  managemeil . '

4. Small individua' farmers are " price takers " not " price makers ".

5. Theoretically, : supply increases, prices fall , as supply decreases
prices rise, - demand increases prices rise , and as demand
decreases  <rices fail.
6. The nerve center guiding various arketing aspccts is the market
pricing system

7. The livestock marketing structure has been in a constant state of

transitioo
8. Beth terminal and country market systems reflect orders from
the same bas.. wacke: buyers.

9. The limiting factor in today's market is management

i0. The Agricultural Act or 1973 is recognized as

the turning point in a~ricultural philosophy which persisted since 1933.

i :-3-34
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TEACHER'S KEY
STUDE®T WORKSHEET. §

ZSTABLISHING PRICES FOR MEAT ANIMA. -
(For use with VAS Unit 6018

True/Faise:

True

Trus

True

True

False

. Mobility for the owner is the freedom to either sell »is/her
stock or take it home as he/she desires.

2. Marketing costs (margins) represent payment ior services ren-
derad

Holi"v 5 do influence mariet demand.

* A long" supply means lower prices,

5. Overall demand for neat is determined by the accunulatic of

stocws in packing plent coolers.

Stort answer:

6.

~J

e
.

ERIC

Aruitoxt provided by Eic:

List the formal sources of marketing information.

‘.

3.
gRJN

List

@]

integrated marketling agencies

commer-ial feedlots

pprocessors and distributors

wholesale and retail chains

federal and state market .'ews reportind agenc/
trede papers

marketing magazines and journals

Nous<.  3ns

the infurmal sources of marketing information.

word of mouth
spot radio repoits .

telepione

trucxkers :

fieidmen for mzrketir

prametional nublficity < 41 firms

organizea mestings

e gover emental source of marke’ing inforr.ztion.

United States Department of Agriculture

and define the three classitications used for :¢ ck load shipments.
Trade - shipped. to sales units that sell jocally. “hey go through
district channels. '

HRI - for hotel, restaurant, and institution (rad..
FS - forward sales for chain store use.

1335
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TEACHER'S KEY
STUDENT WORKSFEET 7

_TYPES OF HOG MARKETS IN ILLINOIS
{For use with YAS Unit 2029a)

" Fill in the planks:

1. To the livestnck nroducer, tha first buver is the market .

developments

2. The livestock . "ket is influenced by technical
in our economy . ' '

3. In 1920, tne fiow of livestock moved to St. Louis and Chicago

4. Presently St. Louis  is the largest volume Illinois hoy market.
5. Ail of the local country imarkels reccive daily buying instructions
either from tneir Darent grganization or directly from their
packer buyer .
Tr.e/Fase:
Faise &. In practice the pricing system of the livestock is simple o
- understand.

True 7. The critical problem in the whole reorganization is the lack of
market representation on ‘he live animal supply side of the
market. ‘

True 3. Price differences occur within the same weight classes of hogs .
sold in different areas of the stat- during all seasons of the
year.

-alse 9. In the functional approach you consider what organizations,
middlemen, or frroilitating ager cies perform the marketing func-
tions,

True 10, The commodity approach would be a studv of hogs and how

they are moved from the producer to the consumer.

Short answer:
11. List the criteria for a good pricing system:

5 develop prices that reflect to producers the basic demands of con-
sumers as to kind, quantity and quality of goods,

. refiect prices that will move existing and forthcoming supplies

through the channels of trade and/or into consumption of the high-

. est possibie net returns,
o provide g price structure that maintains economically justified stocks

both within and between marketing sadsons;

; o 17,
“11§-1-3-36 *
ERIC

Aruitoxt provided by Eic:



d. Dbe impartial and treat all producers and consumers alike,

e. reflect the quality differences recognized by the trade and consum-
ers,

f. not be subject to manipulation, and

g. do all of the ahove economically and efficiently.

12, What are the three different approaches used to study the lllinois hog

market? :

a. . commodity

b. functions or services performed in getting the hogs from the farm
to the consumer

C. ma:iketing agencies or institutions that handle the hogs as they per-

form the services and functions

111-1-3-37




TEACHER'S KEY.

STUDENT WORKSHEET 8

COST TO SELL HOGS AT ILLINOIS COUNTRY MARKETS

True/False:

False

True

True

False
True
True

ralse

True

False

True

111-1-3-38

1.

10.

(For use with VAS Unit 6011)

The high-cost country markets are the final step in the evolu-
tion of an integrated livestock-marketing system.

The newer system of live-animal production, assembly, pro-
cessing, and distribution operates closer to:the areas of sur-
plus feed production.

Operational costs are covered by the packer.

In the study of 48 hog markets, the major cost item was yard
and barn expenses.

Unit operational costs are inversely related to market through-
put.

Physical capacity was defined as that market volume at which
the average cost was the lowest.

Country-point marketing is not costly.

[f country markets hold hogs overnight for shipment this adds
additional expenses to the cost of operation.

Large scale commercial hog producing operations tend to
utilize both the terminal and country hog markets.

Commission and service fees do nol cover country market
operating costs,



TEACHER'S KEY
STUDENT WORKSHEET 9

MARKETING DAIRY PRODUCTS
(For use with VAS Unit 2023a)

Fill in the blanks:

1.

~N
.

The total volume of milk needed for commercial sales in the United States

depends primarily on (1) changes in population .
(2) changes in purchasing power , and (3) changes
in per capita consumption

Along with fewer milk producers, there has been a sharp decrease in the
number of milk COWS

In Hlinois, all milk sold for fluid consumption has to be Grade A

The blend price is derived by taking the total dollars received
fron the sale of milk each month and dividing these by the total volume
of milk received.

The major opportunity for expanding markets for milk by an individual
farmer or a group of farmers is through a farmers cooperative or
through the initiative of the milk dealer to whom he/she sells

his/her milk.

Short Answer:

6.

List the principal purposes of federal-order regulation.

a. to insure consumers an adequate supply of high quality milk. Ac-
complished by setting up pricing mechanisms that insure equity to
farmers ahd distributors.

b.  substitute orderly marketing for the chaos and confusion existing

before regulation.
List the favorable factors affecting the dairy industry.

a. steady increase in population,

b. steady increase in purchasing powe~ of consumers,

c increase in per capita consumption of frozen dairy products in
nonfat dry milk solids,

d. development of new low~-cost methods for distributing milk,
e. inventive group of scientists whose new products benefit consumers
as well as the dairy industry,
f. continuation of increased efficiency in producing milk.
454
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TEACHER'S KEY
STUDENT WORKSHEET 10
CALCULATE SHRINKAGE AND SELLING PRICES

Suppose you sold 10 Angus steers direct to a feeder to be delivered at
the local livestock auction for weighing. You agreed on $38.50 hundred
weight price and gave a 3% shrirkage. Upon weighing your calves, they
averaged 575 |bs. What would be the total dollars received for your

steers?

575 - 17 = 558 x 38.50 = $214.83 per steer or $2,148.30

You sold 9 Hereford steers to the local livestock auction. The steers
averaged 375 Ibs. and brought $40.00 per hundred weight. How much
money did you receive for the steers?

375 x $40.00 = 150.00 per steer or $1,350.00

You sold 5 Hereford heifers for $38.00 per hundred weight, and they
averaged 550 Ibs. What was the amount of money you received?

550 x 38.00 = $209.00 per steer or $1045.00

Suppose you had the option to sell 125 head of steers either at the local
livestock auction' or at a terminal market which is 100 miles frem your
farm. According to the information at the terminal mark:t, steers similar
to yours are brincing $38.00 per hundred weight. You estimated that
the steers would weigh 575 Ibs. on the .average. Last week's local
livestock auction was 75 cents lower than the terminal market. ™ Using an
estimated shrinkage of 4% on hauling to the terminal market and selling
for $38.00 per hundred weight, would it be more profitable to sell at the
livestock auction or at the terminal market? Why?

Local livestock auction

You would be losing 23 Ibs. per steer on shrinkage, plus what the
truck would cost.

Terminal Market

575 x 23 = 552 x 38.00 = $209.76 per steer or $26,220.00 for the
125 head .

Local livestock auction

575 x 37.25 = $214.19 per steer or $26,773.75 for the 125 head

43;
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TEACHER'S KEY
STUDENT WORKSHEET 11
CALCULATE SELLING PRICE
1. You sold 5 market hogs which graded U.S. No. 1. The hogs averaged

200 Ibs. live weight, and the carcasses averaged 150 Ibs. What was the
percent yield?

- 150 {bs.

565 THe— X 100 = 75 percent yield

2. You.sold two Angus steers at a price of 50 cents per pound. The
steers average live weight was 550 Ibs. What was the value of the

steers?

950 Ibs. x .50 x 2 = $%$950.00 for two steers.

3. You sold 10 Hereford steers which averaged 1150 Ibs. live weight and
hurng up a 715 Ib. carcass. What would be -the percent yield of the

steers? ,
. /".
Using a price of $60.00 per hundred weight, what would the steers'
vaiue be?
A 715 pounds -, 445 = 6 percent yield

1150 pounds

B. 1150 Ibs. x $.60 x 10 head = $6,900.00

11-1-3-42



) TEACHER'’S KEY

STUDENT WORKSHEET 12

FUTURES BUBBLE PUZZLE
N

-
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TEACHER'S KEY
STUDENT WORKSHEET 12
FUTURES BUBBLE PUZZLE

(cont'd.)

ACROSS . DOWN

1. The price at which a physical cogn— 1. Contracts which have been {
modity is selling at a given time and brought or sold without the ~
place. transaction having been com-

2. The minimum prlce fluctuation in fu- pleted by subsequent sale or re-
tures. It is equal to 1/100 of one purchase, or actual delivery or
cent in most futures traded in deci- receipt of commodity.
mal units. In grains, it is 1/8 of 2. Goods that can be bought and/or
one cent. sold.

3. One who has bought grain: =2lso 3. The price fixed by the Clearing

" one who is on the buying side of House at which deliveries on fu-
an open (unhedged) futures con- tures are invoiced and also the

- tract. price at which the futures con-

4. The purchase of futures to offset a tract is settled when deliveries
previously established short position. are made.

5. The maximum price advance or de- 4. A request to deposit either the
cline from the previous day's settle- original margin at the time of the
ment price permitted in one trading transaction, or to restore the

: session by the rules of the exchange. guarantee to "maintenance margin"

6. One who attempts to anticipate price levels required for the duration
changes and through market activ- of the time the contract is held.
ities makes profits, and who is not 5. One where large supplies and/or
hedging. poor demand cause a decline in

7. An agent entrusted with the execu- price.
tion of an order. This person may 6. The calendar month during which:
be employed in the office of the a futures contract matures. =
commission house that carries the 7. The spread or difference betweern
account or a floor brokéer or pit the spot or "cash" price and the
broker who actually executes the price of a specnfled futures deliv-
order on the trading floor. ery month price, or may also be

8. The difference between the amount used to designate price differen-
consumers pay for the final product tials between "cash'" and more
and the amount producers receive. distant futures deiivery months,

9. A price offered subject, unless as well as different locations as
otherwise stated, to immediate ac- specified.
ceptance for a specnflc amount of 8. The route that a commodity takes
commodity. on its way from the producer to

16. An agreement to buy and receive or the ultimate consumer.

sell and deliver a commodity at a
future date with certain specified
characteristics.
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ACROSS

I's the sale of futures when holding
the physical commodity or its equiv-~
alent, as protection against a price
decline; or the purchase of futures
against forward sales or anticipated
requirements of the physical com-
modity, as protection against a
price advance.

In trading, the definite price stated
by a customer to a broker restrict-
ing the execution of an order to buy
for not more than or to sell for not
less than the stated price.

Those locations designated by com-
modity covered by a futures con-.
tract may be delivered in fulfillment
of the contract.

The notification of delivery of the
actual commodity on the contract,
issued by the seller of the futures
to the Clearing House.

The period at the end of the fu-
tures trading session during which
all trades are officially declared as
having been executed "at or on the
close." The closing range is the
range of prices on trades magde
during this designated period.

'One where small supplies and/or
strong demand causes prices to
rise.

1.

12.

13.

14,

15.

16.

*Selected; from National FFA Contests,
26~-32, Kansas City, Missouri

DOWN

{
9. The amount deposited by buyers
and sellers of futures, to insure
performancé on contracts commit-
ments; serves as a performance
bond rather than a "down-
payment."
The first day ori which notices
of intentions to deliver actual
commodities against futures mar-
ket positions can be made or
received. First notice day will
vary with each commodity and
exchange. It usually precedes
the beginning of the delivery
period.
All of the processes and services
invelved in moving a commodity
from the producer to the ultimate
consumer. The activity involved
fn buying or selling a product.
A purchaser of a commodity of-
fered for sale or exchange.

10.

11.

12.

Bulletin No. 4, 1582/1983/198y, pages
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eDirect (Packing Plant)
e Terminal (Stockyards)
QBuying' Station |

e Auctions (Sale_ barn)

eMarketing Groups (NFO) (IPLA)
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FOR LIVESTOCK

PACKINGY
- PLANTS 

FARMERS
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T ‘ — r—_T. " . i
Merchant, Wholesalers, Hotels, Institutions,
- Brokers, Agents, etc. |. | Govemment,efc. [ -

. | Packers N | T | Domestc
——>~| Retall Stores ———»-| Households —>| = = . . |
i - | ' Consumption |

Import

6% \
- \‘ Branch Houses
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WHEN MARE&ETENG LIVESTOCK

s THORQUGHLY FLAN THE SHIPMENT

@SELECT TRANSPORTATION BEST SUITED TO
NEEDS AND CONDITIONS

oPLAM MOVEMENT DURING THE MOST
DESIRABLE PART OF DAY

eCONDITION LIVESTCCK BEFCORE SHIPPING
(REDUCE THE AMOUNTS OF HIGH SHRINKAGE FEEDS
AND INCREASE THE HAY OR ROUGHACE) |

sKEEP OFF OF FEED AND WATER FOR SEVERAL
HOURS (NOT OVER 12 HOURS)

eBED VEHICLE PROPERLY
sPROTECT LIVESTOCK FROM WEATHER
®SORT HEIFERS AND STEERS (IF PRACTICAL)

eTAKE ADVANTAGE OF FEED, WATER AND REST
STOPS DURING LONG JOURNEYS

ePROVIDE FOR FILLBACK AT MARKET IF CATTLE HAVE
BEEN IN TRANSIT FOR MORE THAN 12 HOURS

49
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" HOW TO MINIMIZE SHRINKAGE
WHEN MARKETING LIVESTOGK

eRUSH AND CROWD LIVESTOCK iNTO CARS
AND THROUGH GATES AND CHUTES

eUSE CANES, CATTLE PRODS OR OTHER HARMFUL
DEVICES WHILE LEADING CATTLE

eDELAY SHIPMENT AFTER CATTLE ARE READY
FOR MOVEMENT

e OVERCROWD OR UNDERLOAD SHIPMENTS

eTRAIL CATTLE GREAT DISTANCES UNLESS THERE
IS ADEQUATE FEED AND WATER AVAILABLE

eOVERFILL LIVESTOCK AT DESTINATION

eLEAVE LIVESTOCK IN AUCTIONS WITHOUT
SPECIAL ATTENTION

49;
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CAUSES

 A. Crowding, Bumping, Rushing

B. Trampiing
C. Canes, Whips, Flectrical cattle prods

D. Horned cattle

E. Other causes )

PERCENT

66%

34%



N

IMPACT INJURIES

canes, whips, clubs,
Kicking, prodding

PUNCTURES & OTHER
INJURIES

nails, pitchforks, loose
boards on fencing

495
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62%

38%
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e Proper ventilation

eNO broken boards

eProper overhead clearance

oNO protruding nails

§Wide doors

sUpper deck high enough for clearance

eAdeq: ate partitions for different livestock
or large herd transportation

AR




TEACHER'S KEY
SAMPLE TEST QUESTICONS

MARKETING LIVESTOCK AND LIVESTOCK PRODUCTS

l. Matching
Directions: Match the terms in Column A to the definitions in Column B.
Column A Column B
F 1. spot price A. One where small supplies and/or strong
- demand causes prices to rise.
H 2. long
B. A request to deposit either the original
C 3. speculator margin at the time of the transaction, or
to restore the guarantee to "maintenance
D 4. hedging margin" ievels required for the duration of
, the time the contract is held.
E 5. futures contract
C. One who attempts to anticipate price
G 6. margin changes and through market activities
makes profits, and who is not hedging.

J 7. open contract

|

_ . Is the sale of futures when hoiding the.

I 8. delivery points physical commodity or its equivalent, as

protection against a price decline; or the

A 9. bull market purchase of futures against forward sales

S or anticipated requirements of the physical

B 10. margin call commodity, as protection against a price
advance.

E. An agreement to buy and receive or to sell
and deliver a commodity at a future date
with certain specified characteristics.

F. The price at which a physical commodity is
selling at a given time and place.

G. The amount deposited by buyers and sell-
ers of futures, to insure performance on
contracis commitments; serves as a perfor-
mance bond rather than a "down-payment."

H. One who has bought grain: also one who is
on the buying side of an open (unhedged)
futures contract.

|. Those locations designated by commodity’
exchanges at which a commodity covered

by a futures contract may be delivered in
fulfillment of the contract.
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1. Matching

Column A

~_Cn deal r

D 12. supply

_L*l__13 order buyer

| 14, auction

__E 15, direct

__B 16. commission

__F 17. cooperative market

__H 8. order buyer

__A 19. packer market
G 20. contract selling

J.

Column B

A.

Column B

Contracts which have been brought or sold
without the transaction having been com-
pleted by subsequent sale or repurchase,
or actual delivery or receipt of commodity.

o~
]

A facility operated privately and solely by
a packer or slaughterer where livestock is
purchased directly from the producer for
slaughter.

A fee or. a charge paid by the seller to an
agent for selling services; or a fee charge
paid by the purchaser to an agent for the

"buying of cattle.

An individual, not a market agency, en-
gaged in the business of buying or selling
livestock for his own account, usually on
a speculative basis.

The quantity of a product that is placed
on the market at any given time. '

‘The transfer of ownership of livestock
.from the seiler to the purchaser without

the service of an agency.

A method of selling livestock in which the
service is performed by, or on behalf of,
a voluntary association of livestock pro-
ducers.

The agreement between an owner and a
buyer on the price of livestock setting
forth the provisions relating to the de-
scription, delivery date, weighing point,
and delivery point prior to the delivery of
the livestock.

R |
A term applied to an individual who'pur-
chases livestock for others.

A market on which livest: ~e dispiayed

in a ring and offered for - 5 all buyers
to the highest bidder.

494

< .

(
(



I1l. Short Answer:

21. Name five do's and don'ts for keening shrinkage to a minimum.

Do:
a.. thoroughly plan the shipment

b. select transportation bes- suited to needs and conditions

c. plan movement duririg the most desirable part of day

d condition livestock before shipping {reduce the amounts of high

shrinkage feeds and increase the hay or roughage)
e keep off of feed and water for several hours (not over 12 hours)
f bed vehicle properly
g. protect livestock from weather
h sort heifers and steers {if practical)
i take advantage of feed, woter and rest stops during long journeys
j. provide for fillback at raarket if cattle have been in transit for

more than 12 hou-rs

" Don't:
a rush and crowd livestock into cars and thrcugh gates and chutes
b. use canes, cattle prods or other harmful devices while leading
cattle ‘

delay shipment after cattle are ready for movement

overcrowd or underlyad shipments

e. trail cattle great distances uniess there is adequate feed and water
available .

f.  overfill livestock at destination .

g. leave livestock in auctions without special attention

QO

22. List four principle types of livestock and livestock products markets:

direct (packing plants)
terminal (stockyards)

buying station

auctions (sale barns)
marketing groups (NFQ, iPLA)

00 g

23. What are four of the seven checkpoints for safe trucking?

a. proper ventilation

b. no broken boards

c. proper overhead clearance

d. no protruding nails -

e. wide doors

f, upperdeck high enough for clearande

g. adequate partitions for different I', estock or large herd transporta-

tion

497
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24. Which of the following contributes to the number one cause of cattle
bruises? Circle your answer.

a. Horned cattle
b. Trampling
C. Other causes
a. Crowding, bumping, and rushing
25. Name two main factors that cause livestock prices to fluctuate.
a. Supply |

b. Demand

IV. Marketing Problems

Work the following problems and be sure to show your calculations.

- 260 You sold 5 steers which averaged 450 Ibs. live weight. They brought
$37.50 per hundred weight, and you gave a 3% shrinkage. How much
money did you receive for your steers?

{450) x (.03) = 13.5%
450 - 13.5 436.50#

(436.50#) x (.3750) = {163.69) x (5) = $818.44

27. You sold 3 market barrows according to yield and gradé. The barrows
averaged 230 Ibs. live weight, and the carcass averaged 165 lbs. What

is the percent yield?

165 + 230 = 72%

28. You sold a 980 Ib. Hereford steer which hung up a 560 Ibs. carcass.
What was the percent yield of the steer?

560

—380 X 100 = 57 percent vyieid
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29.

30.

Ten steers sold for $60.50 per hundred weight. They averaged 1100 Ibs.
at home and you agreed on a 2% pencil shrink. What was the amount of

money you received?
1100 x .02 = 22.00#
1100 - 22 = 1078%
(1078%) x (.6050) x (10) = $6521.90

You sold five Angus steers at a local sale barn. The steers average live
weight was 975 pounds. Using a price of $50.50 per hundred weight,
what would the steers value be?

(5) x (975) x (.5050) = $2461.88

-5,

49
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