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Abstract of Thesis 

The author baa .lvays realized. the problei or giving 
all menbers of a class the necessary fundamentals mnd at 
the same time profitably holding all members ori the same 
wilt of work and study. contract aethod vas tried in 
the writer's classes nd found to be a listinct improvement. 
The contract is designed to even up the rate of progress of 
the rapid worker, the average student, and the eloy student. 
No group is handicapped by the rate of progress of another 
group. Each group has ample materIal outlined to keep all 
members busy. The individual is not required to wait his 
"turn" but is free to york and study at a rate suitable to 
his ability and the material avalablo. 

The types of industrial activities employed in the 
industrial arts classes vere selected only after an extended 
study and observation of woric beIng done in various sections 
of the United States. The course content vas selected on 
the basis of an analyses of the trades concerned and after 
considering the frequency of use, boy interest, utilitarian 
value, and cast of materials. The projects vere chosen with 
a viev to meeting the standards o? attainment set up by the 
course outline. At the same time the desirable qualities 
of an artistic nnd usable product were not lost sight of. 

Some thinkers in the field of industrial education 
have felt that more informational topics should be studied 
in connection with the student's manipulative contacts. It 
vas the stai of the author, therefore, to provide the students 
with ample informational topics to give them an insight into 
many- trades and fields of employment, as veil as to provide 
additional interest in their project work. 



The testing vhlob i. suggested at frequent interv*1e vas designed to weed out unsatisfactory parts of the course, change the emph*sls, discover a need for additlonsi units or items, and act as a check on the teaching efficiency. The grading is done cooperatively by the studentB and the 
instructor. Each student recorded a grade for each project. The student grades are collected and aVeraged, then compared vith the grade avarded by the instructor. In about ninety- 
eight per cent of the cases, the average of the grades 
awarded by the students corresponds very closely vith the 
grade avarded by the instructor. 

The point award system in connection with each con- tract vas designed to reward the student for quality as 
veil as quantity of work. If a student does not work up 
to capacity, be vili automatically reduce his grade. 

The contracte were mimeographed and a complete copy 
'was given to each boy, with explanations as to the choice 
of the contract levol to suit hLs time, ability, and access 
to materials. 

Record cards of each contract completed were f iled 
alphabetically for each student, in order to have ari accu- 
rate total of points earned by the boy for the semester. 

In conclusion, the contract plan of teaching indus- 
triqi arts has the following advantages: 

i. The student knows what he has to c.1c. 

2. 11e may work at any speed and when be chooses. 
3. Studente are less liable to get off on a tangent. 

*. The student knows he is determining hie own grade. 

5. The brilliant student can use all of his resources, 
mental as veli as physical. 

6. Tb. slow student t not placed in direct competi- 
tion with the other two groupe. 

.7. Students are encourages to work to maximum capacity. 

8. The teacher has moro time to help students who 
need help. 

9. Th. boy is given more practice in following printed 
instructions. 

10. The contract plan is not a labor saver. 
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INTRODUCT I ON 

The following study is an endeavor to apply the 

contract method of teaching to junlcr higl-i school indus- 

trial arts. The author has oberved deficiencies ifl the 

earlier methods commonly used y the majority of indus- 

trial arts teachers. The contact method provides a 

means whereby the slow student may work at his own rate, 

the average student may work a his normai speed, and 

the rapid worker is provided with ampie opportunity to 

work up to his capacity. Larger classes may be handled 

by the contract plan without impairing the teaching ef- 

ficiency, or decreasing the Interest and initiative of 

the student. 

In many schools large classes are imperative. In- 

dustrial arts writers of the Pecein generation advo- 

cated shop classes of sixteen to twenty students, while 

the present-day administrator is thinking in terms of 

thirty, thirty-six, and in one case, forty-five students 

per shop class. In the light of present trends in class 

size, it is quite evident that individual instruction, 

which is so desirable in industrial arts classes, is at 

a very high premium. Demonstrating or teaching a funda- 

mental process or skill to the whole class at one time 

is out of the question after a few weeks of progress. 
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Group instruction may be used somewhat, after the 

class is under way, but in the main individual instruction 

is the most satisfactory, owing to the fact that indus- 

trial arts work for the individual boy should not be regi- 

mented. Even granting that such a device were desirable, 

we must realize that the law of individual differences 

will still function and no two boys will progress at the 

same rate. The difference in progress rate will be very 

evident after the first few days. 

Industrial arts projects of today are practically 

all usable and worthwhile to the student, a member of his 

family, a friend, or the school. The author has chosen 

to select a set of projects as a fundamental basis but to 

allow for minor changes desired by the student. The mini- 

mum essentials of the project can be attained by the slow 

student, while additional features of both the project 

and the related information are added for the average and 

the faster students. 

The contract plan provides an efficient and usable 

method of teaching both the applied information and the 

related material in a general shop course of study as 

well as in a unit shop course of study. This plan pro-- 

vides ample supplementary material for the demonstrations. 

The student Is encouraged to use his natural ingenuity 

and imagination. The boy is not encouraged to lean on 

the instructor but looks largely to the contract outline 
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for his general guidance. He knows from the start what 

is expected of him and what kind of progress he is xnak- 

ing. The student is encouraged in acquiring the habit 

of watching all possible sources for usable ideas, de- 

signs, and materials. By exercising his choice, the boy 

feels that the work is more worthwhile and vital. 

Our present-day conception of industrial arts at 

the junior high school level leads us to include several 

basic types of activities. Such a course should include 

not only manipulative processes but informational topics 

as well. A project should mean more to the student than 

just so much wood, metal, or clay. Professor R. W. Sel- 

vidge, University of Missouri, is responsible for the corn- 

ment that we have been teaching too much of the tTdoing 

or manipulative side of industrial arts and not enough 

of the "knowing" side. 

The student will, as a result of his efforts, learn 

about new Items of interest, of project design, material 

characteristics, types of construction, manufacturing 

processes, all contributing to the transforming of the 

raw material provided by nature, into a finished and 

usable project or item of merchandise. The boy Is brought 

more and more to realize the significance of our social 

structure and the interdependence of the various trades, 

Industries, and occupations. 
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SECTION I 

EVOLUTION OF THE IDEA 

Cour8e of Study 

The course of study presented in the Appendix is 

the result of six years of study, observation, and ex- 

perience with this specific problem in mind. During 

this period many additions, changes, and rejections have 

been made in the light of "boy interest", trade analyses, 

state educational bulletins, city school bulletins, corn- 

merciai bulletins, college bulletins, and lastly, the 

bulletin on "Standards of Attainment in Industrial Arts 

Teaching't, published by the American Vocational Associa- 

tion. The committee responsible for this latter bulletin 

was drawn from various sections of the United States and 

Its report is a fair sampling of our national practice 

in the industrial arts field. 

Formation of the Contracts 

The first step in forming the contracts was to de- 

termine the basic manipulative processes and related 

topics of the most importance. This conclusion was reached 

by working out a frequency chart. A number of desirable 

projects were analyzed. From the chart two things were 

determined: first, the order in which the manipulative 

processes would be needed or used by the student; second, 
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the order of sequence in which the projects could best 

be presented to the class. The chart also aided mate- 

rially in determining the best projects to use in the 

course. It might be permissible to repeat that "boy 

interest" was not lost sight of at this stage of the 

procedure. 

The projects offered in each field are for the pur- 

pose of giving the boy a brief contact and an idea of 

his liking or ability in that field. The related topics 

were selected with a view to giving the student some in- 

dustrial intelligence. 

The "C" contract was designed for the slow student 

or the student with a limited amount of time and material 

at disposal. The "C" contract consisted of the mini- 

mum essentials in both the manipulative processes and in 

the related topics. 

The "B" contract was designed for the average boy 

and included the "C" contract plus the additional proc- 

esses and the related material that the average or middle 

group was capable of doing. 

The "A" contract was designed for the rapid worker, 

who is often a rapid thinker as well. The author has 

found from experience that this type of boy often has ac- 

cess to excellent material in his home. The upper limit 

was purposely made rather flexible. Another interesting 

observation was made in connection with a number of bright 

students, who had been classed as dull and otherwise 



problem cases. On being assigned material that they 

vere enabled to see an application for, they soon be- 

came alert and rapid improvement could easily be noted. 

The contracts were arranged similar to the "Job 

Sheet" organization because most of our students have 

little or no background ifl industrial arts. Such stu- 

dents are at a disadvantage in planning the "job sched- 

ule" or making a "job plan'. The term "job plan" is 

defined under "Explanation of Terms". 

Terms Defined 

"Job Plan" is a listing of the steps or operations 

in the proper sequence in order to complete the project 

or job. 

"Contract" as used here implies a selected unit of 

work which the student must complete to receive credit. 

The term "project" is used in the sense of a unit 

of work, usually resulting in the completion of some 

object in which the boy is interested. 
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SECTION II 

APPLICAT ION 

Presenting the Contracts 

Copies of the contracts are given to the students 

from the general supply file of instruction sheets. The 

teacher then explains the contracts and how each student 

may select a contract appropriate to his interest and 

ability. Samples of the work to be done are displayed 

before the class in order that the boys will realize 

the standards expected of them. 

Contract Levels 

The three levels of difficulty make possible for 

the whole class to pass from one contract to the next at 

approximately the same time. This enables the instructor 

to use class demonstrations, or group demonstration, 

methods more often and in larger classes. 

Informational Topics 

Professor Robert 11. Selvidge of the University of 

Missouri has well said that we have been thinking of 

teaching only skills in shop classes, whereas we should 

also teach more about the things boys work with. The 

student's interest in his project and the acquired 

skills increase at the same rate that he learns about 

the materials, design, and history involved in the 
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project and its making. Informational topics are taken 

up in connection with the use of the various materials. 

Testi 

Testing has a three-fold purpose. First, it tests 

the teacher's success in "putting across" the instruc- 

tion. Second, it calls attention to the important points. 

Third, it contributes to the record of progress as an 

additional basis for assigning grades. Frequent tests 

are given. 

Grading 

Grades should reflect a composite progress in shop- 

work and the informational content of the course. 

The totals of the contract scores, or "points", are 

arranged in descending order and grades are assigned to 

each group of points. The student having the greatest 

number of points to his credit is usually given the high- 

est grade in the grading system, and so on down the scale. 

In our system of grading, the highest score is ?tonehl, 

the next grade In descending order is "two", the average 

grade Is 'three", and the lowest passing grade is 'four". 

Very often breaks occur in the scale of recorded points 

so that a proper grade distribution curve Is quite evi- 

dent. When completed projects are submitted for grading, 

a list of characteristics on which to grade Is worked 



out by the group and the instructor by the conference 

method with the instructor as the conference leader. 

Each student, as well as the instructor, grades each 

project by number rather than by the student's name. 

The grades so awarded by the students are compiled and 

averaged, then compared with the grades awarded by the 

teacher. In about ninety-eight per cent of the in- 

stances, the students estimate their grades on the same 

level as the grades assigned by the instructor. 



CONTRACT 

RECORD SHEET 

Naine 

Contract Leve]. 

Date Started 

No._________ 

Date Finished 

Points Earned 

Project 

Written Material 

Total Points 

Grade 

lo 
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SECTION III 

SUMMARY AND IMPLICATIONS 

The contract method has the following advantages: 

1. The student knows on selecting or accepting a con- 

tract exactly what he must do to fulfill the require- 

ments of that contract, and is encouraged to complete 

the contract. 

2. Students are less liable to get off on a tangent or 

to desire a change of projects. 

3. The student can utilize more of his class time for 

gaining skill and information and is not forced to 

wait for his chance to recite. 

k. The brilliant student and those with a plentiful 

supply of reference material and even a home shop, 

are enabled to do all they desire. 

5. The slow student does not feel so forcefully that 

he is in direct competition with the bright student. 

Provision is made for individual differences. 

6. The students are given an incentive to be constantly 

on the alert for usable material and ideas. 

7. Grading becomes more objective. 

8. The teacher has more time to aid students who really 

need help. 

9. The contract plan is not a panacea nor is it a labor 

saver for the teacher. 
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In addition to the advantages peculiar to the con- 

tract plan, it is well to note the contract plan does 

not violate instructional procedure of other forms. It 

embraces as well many features common to the more tradi- 

tional types of instructional procedure. Some of these 

are: 

1. The student is free to work at his own speed, and at 

any time that is available. 

2. He realizes pointedly that he is determining his own 

grade. 

3. Each student is encouraged to do his best. 

k. The boy is given training in following printed 

instructions. 

5. Related information is cared for, as well as the 

manipulative processes. 
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APPENDIX A 

OBJECTIVES AND BABES FOR SUBJECT MATTER SELECTION 



INDUSTRIAL ARTS OBJECTIVES 

1. To satisfy that desire in every normal boy to express 

himself througii the medium of tools and materials. 

2. To develop in each student an active interest in In- 

dustrial life. 

3. To develop In each student the ability to select 

wisely, care for, and use properly the things he buys 

or uses. 

k. To develop an appreciation of good workmanship, mate- 

rials, and design. 

5. To give (as far as possible) the current trade practice. 

6. To develop the habit of self-reliance. 

7. To develop the ability to plan a job or order of pro- 

cedure. 

8. To develop a sense of time value. 

9. To develop a sense of cooperation and citizenship. 

lo. To develop the power of constructive imagination. 

il. To stimulate the desire for a hobby or avocation. 

12. To develop "handy man" abilities and elementary skills. 



ing: 
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BASIS OF SUBJECT MATTER SELECTION 

Subject matter selections were based on the follow- 

1. American Vocational Association, "Standards of 

Attainment in Industrial Arts Teaching" lists. 

2. Project lists. 

3. Student abilities. 

k. Boy interests. 

5. Trade analysis. 
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APPENDIX B 

CONTRACTS IN ELEMENTARY MECHANICAL DRAWING 

The term "mechanical drawing" is a term applied 

to drawings involving the use of instruments, as dis- 

tinguished from "freehand drawing". 

Emphasis is justly placed on orthographic projec- 

tion, which is the foundation of almost all industrial 

drawing. 

Drawing is needed and used by all shop students, 

and is a distinct aid to many students who are not in 

shop COur8eS. 
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DRAWING #1 

A Contract Plan for Drawing Plate Layout, 
Alphabet of Lines, and Lining Exercise 

C Contract 5 to 15 Points 

Use the drawing outlined on the blue print. Draw 

the lines one-half of an inch apart in each of the 

rectangles. You need not write in the name of each 

line in the "alphabet of lines". 

B Contract 10 to 20 Points 

Draw the lines one-fourth of an inch apart in each 

of the rectangles. You need not write in the names 

of the lines in the "alphabet of lines". 

A Contract 15 to 25 Points 

Make each line in the "alphabet of lines" exactly 

six inches long. Print the name of each line as 

indicated. Draw the lines in the rectangles exactly 

one-eighth of an inch apart. Locate each part of 

the drawing so that the sheet will appear well- 

balanced. 

Specifications 

1. The alphabet lines are to be drawn 6" long. The 

name of each line is to be written at the right 

end of the line. 

2. The rectangles are to be drawn 3" x 5". 
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3. The border lines enclose a "plate layout" work- 

ing area of 7" x 10". The title strip is drawn 

the full length of the layout and is 1/2" vide. 

Tools 

Drawing board, tee-square, k5° triangle, 300_ 600 

triangle, 2H pencil, paper, and 12" rule. 

Procedure 

1. Place a small dot on the left edge of sheet, 1/2" 

above bottom edge, and dots 1/2" and 7" above 

the dot just placed. Be sure that measurements 

are accurate. Draw light horizontal lines through 

the three dots. 

2. Place dots along the bottom edge of the sheet, 

1/2" and 10f" from the lover left-hand corner. 

3. With the tee-square and the 30° - 600 triangle in 

position, draw light vertical lines through the 

two dots along the lover edge of the sheet. 

k. Block in the border lines and erase all of the 

light layout lines that are not covered by heavy 

border lines. 

Caution. Keep all contracts for future use. 
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DRAWING #2 

A Contract Plan for Lettering Sheet 

C Contract 5 to 15 Points 

1. Draw light guide lines one-half of an inch apart 

in the working area of the sheet. 

2. Fill in the vacant lettering strips with letters 

suggested at the first of each space. 

B Contract 10 to 20 Points 

1. Draw light guide lines three-sixteenthe of an 

inch in the working area of the sheet. 

A Contract 15 to 25 Points 

1. Draw guide lines as in Contract C, except that 

the guide lines are to be drawn one-eighth of 

an inch apart. 

Specifications 

Tools 

The regular sheet layout is to be used as outlined 

in Contract #1. 

Drawing board, tee-square, triangle, paper, pencil, 

and 12" rule. 

Procedure 

1. Draw the border lines and title strip as outlined 

in Contract #1. 
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2. Draw the guide lines as specified in the contract 

of your choice. 

3. Draw the heavy vertical line in the center of the 

sheet. 

k. Make the lettera freehand, tilling out each letter- 

ing strip with letters as per sample at the first 

of each space. 

Caution. Keep all contracts for future reference. 
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DRAWING #3 

A Contract Plan for a Drawing of a Block 

C Contract 

32 

5 to 15 Points 

Draw the two views of the block shown in the blue 

print. 

B Contract 10 to 20 Points 

Do the C Contract and add the dimensions to show 

the size of the block. 

A Contract 15 to 25 Points 

Do the B Contract and add the top view. 

Specifications 

The block to be drawn is i 3/k" thick, 3f" wide, 

and 5tt long. Draw a front and end view. Use 

regular drawing paper, size 84" x 11". Lines are 

to be made with a 2H pencil. 

Tools 

Drawing board, tee-square, triangles, pencil, paper, 

and 12" rule. 

P roc edur e 

1. Draw the standard border line enclosing the area 

8" x 10?. 
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2. Draw a horizontal light weight line lengthwise on 

the drawing sheet and 3" froni the bottom edge of' 

the sheet. 

3. Next draw a similar line 1 3/k" above the first 

line. 

k. Draw heavy vertical lines between the horizontal 

lines, 1", k", 6's, and 10", respectively, from 

the left end of the sheet. 

5. Block in the horizontal lines between the first 

and the second vertical lines and between third 

and fourth vertical lines. 

6. Erase the extra parts of the light lines. 

NcYPE. Be careful to stop the heavy lines exactly 

at the corners. 

CAUTION. Keep the contracts for future reference. 
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DRAWING #k 

A Contract Plan for a Working Drawing 
Of a Rabbeted Block 

This problem will show the three views of a rabbeted 

or step block. 

C Contract 5 to 15 Points 

Make the drawing shown in the blue print. 

B Contract 10 to 20 Points 

1. Do the C Contract and add a rabbet at the right 

end of the same width and depth. 

2. Name two kinds of wood suitable for making draw- 

ing boards. 

A Contract 15 to 25 Points 

1. Do the B Contract and add a similar rabbet on the 

left end of the block. 

2. Name the qualities of a wood suitable for use in 

drawing boards. 

Specifications 

Use standard sheet layout. Views are to be placed 

such that borders will be nearly equal. 

T Qol s 

Drawing board, tee-square, triangles, paper, pencil, 

and 12" rule. 
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Pr oc e dure 

1. Draw border lines around working area 8h" x iO". 

2. Draw horizontal layout lines, 2", 2 3/k", 3f", 

k*", 5f", and 7" from bottom border line. 

3. Draw vertical lines between the lower two layout 

lines, l-i", 5", 6", V', and 8" from the left 

vertical border line. 

k. Draw vertical lines between the upper two horizon- 

tal layout lines, li" and 5" from the left vertical 

border line. 

5. Block in all visible outlines. 

6. Place dimension lines and dimensions. 

7. Erase all unneeded layout lines. 

CAUTION. Keep contracts for future reference. 
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DRAWING #5 

A Contract Plan for Three View Drawing of 
A Grooved Block 

This problem will involve the showing of a hidden 

outline. 

C Contract 5 to 15 PoInts 

Make the drawing as shown on the blue print. Give 

the dimensions needed in case you were to make the 

block from the working draving. 

B Contract 10 to 20 Points 

Use the C Contract and add a 3/k" x 3/k's groove at 

right angles to the groove shown In the drawing and 

one inch from the right end and on the top surface of 

the block. Show all dimensions. 

A Contract 15 to 25 Points 

Use the B Contract and add a groove of the same width 

and depth running at right angles to the groove shown 

in the drawing and one inch from the left end on the 

bottom. Show all dimensions as in the C Contract. 

Specifications 

Standard sheet layout is to be used. Views are to be 

placed to allow margins to be equal, or nearly equal. 

Be certain that the hidden outline lines are correct. 
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Tools 

Drawing board, tee-square, triangles, pencil, paper, 

and 12" rule. 

Procedure 

1. Draw border lines around working area 8" x lOi". 

2. Draw horizontal layout linea, 2", 3f", k", and 

6" from the bottom border line for nearly the 

entire length of the working area. 

3. Draw vertical lines between the lower two horizon- 

tal lines, 1", 6", 7", and 9" from the left verti- 

cal border line. Also draw vertical lines between 

the two upper layout lines, l" and 6" from the 

left vertical border line. 

k. Locate and draw in the groove in each view. 

5. Block in all layout lines that are now visible out- 

lines. 

6. Erase all unnecessary construction lines. 

CAUTION. Keep contracts for future reference. 
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DRAWING #6 

A Contract Plan for Shape Description Drawing 
0f a Grooved and Rabbeted Block 

C Contract 

kk 

5 to 15 Points 

1. Use the drawing shown on the blue print. 

2. Show the dimensions as they should be placed in 

a working drawing. 

B Contract 10 to 20 Points 

1. Add to the C Contract a 3/8" x 3/8" groove length- 

wise in the bottom face of the block one inch from 

the front arrie. 

2. Give the dimensions of the original block in the 

sequence that the lumberman would state them on 

your sales sheet. 

A Contract 

1. Add to the B Contract a 3/8" x 3/8" rabbet across 

the lower edge of the right end. 

2. Compute the board feet in the original block. 

Specifications 

Use the regular sheet layout and space views in such 

positions that the sheet looks balanced and not 

crowded. 
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Tools 

Drawing board, tee-square, triangles, paper, pencil, 

and 12" rule. 

Di. II % I 11 

1. Draw the usual border line. 

2. Draw horizontal construction lines, 2", 2f", 3", 

3", k'", and 7" above the bottom border line. 

3. Draw vertical lines between the two lower horizon- 

tal layout lines, l", 2", k 3/k", 5f", 6", 7", 

and 9h" from the left vertical border line. 

k. Block in all lines to form the visible outlines and 

the invisible outlines. 

5. Draw the necessary dimension lines, arrow heads, 

and write in the necessary dimensions. 

6. Erase all layout lines not needed and clean the 

sheet with art gum if necessary. 

CAUTION. Keep all contracts for future reference. 
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A Contract Plan for Shape Description Drawing 
Of a "V" Slot Block With a Bored Hole 

C Contract 5 to 15 Points 

1. Use the drawing shown on the blue print. 

2. Compute the number of cubic inches of lead that 

could be poured into the one inch bored hole in 

the block. 

B Contract 10 to 20 Points 

1. Use the C Contract and add a one inch bored hole 

a corresponding distance from the left end of the 

block. 

2. Compute the cost of the original block at the rate 

of $65.00 per M board feet. 

A Contract 

Tools 

15 to 25 Points 

1. Add to the B Contract a slanting right end cut at 

600 from the horizontal line. 

2. Compute the weight of the lead that could be poured 

into the one Inch bored hole. 

The tool needs will be the same as for the preceding 

drawings, with the addition of a compass. 



Proc e dure 

1. Draw horizontal layout lines, 2", 3", k", 5", and 

7" from the bottom border line. 

2. Draw vertical lines between the lower two layout 

lines, 2", 6", 7", and 9" from the left end border 

line. 

3. Draw vertical lines between the two upper layout 

lines, 2", 3f", 3 3/k", k", and 6" from the left 

end border line. 

k. Draw a center line 1" above the lowest horizontal 

layout line. Next draw a vertical center line 

which intersects the horizontal center line at a 

point 5" from the left end border line. 

5. Draw a 1" circle whose center is at the intèrsec- 

tion of the two center lines. 

6. With the tee-square in correct position, the blade 

edge directly over the highest point of the circum- 

ference, draw a horizontal dash line (hidden out- 

line) from side to side of the end view. Slide 

the tee-square down to position where the working 

edge of the blade is over the lowest point of the 

circumference. Draw a hidden outline from side to 

side of the end view. 

7. With the addition of a triangle draw hidden out- 

lines in the top view directly above the left side 

of the circle and above the right side of the 

circle. 
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8. Locate a point in the horizontal center line, 

3 3/k" from the left end border line, and pointa 

in the top line of the front view, 3" and k" from 

the left end border line. Connect the point in the 

center line with each of the points in the top line, 

thus forming a "V". 

9. Place dimension lines and write in dimensions. 

CAUTION. Keep contracts for future reference. 
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DRAWING #8 

A Contract Plan for a Drawing of a 
Foreshortened Surface 

C Contract 5 to 15 Points 

1. Make the drawing full size. 

2. Compare the length of the slanting front surface 

with the length of the vertical side surface. 

3. What shape will the slanting front surface seem 

to be if the block is tipped back onto the back 

edge of the base? 

B Contract 10 to 20 Points 

1. Make the drawing one-half of full size. 

2. Make a cardboard model full size. 

3. Examine the sample block. Compare the length of 

each side. Explain briefly why the front surface 

is longer than the side surface. 

A Contract 15 to 25 Points 

1. Use the B Contract except make the cardboard model 

3/1. of the full size. 

2. Write out your explanation of why slanting surfaces 

are foreshortened in some views or positions. 



Specifications 

Tool s 

51 

The usual plate layout is to be used. Draw the title 

strip in the end of the working area rather than along 

the side of the working area. 

Drawing board, tee-square, triangle, paper, pencil, 

and 12" rule. 

P A ii,. 

1. Make the usual plate layout. 

2. Draw the usual layout lines Buch that the lower 

left corner of the front view is one inch above 

and one inch to the right of the lower left corner 

of the working area. 

3. Block in the outlines of the drawing. 

k. Erase all unused layout lines and "clean up" the 

sheet if it is soiled. 

CAUTION. Keep contracts for future reference. 
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DRAWING #9 

A Contract Plan for Drawing 
Geometrical Constructions 

57 

C Contract 5 to 15 Points 

1. Draw the geometrical figures as shown on the blue 

print. Use the string and pin method to draw the 

ellipse. 

2. Naine a project that might contain a part elliptical 

In shape. 

B Contract 10 to 20 Points 

1. Do the C Contract. 

2. ExplaIn why drawing is important In industry. 

A Contract 

1. Do the B Contract. 

2. Circumscribe a circle about the hexagon. 

3. Inscribe a circle in the octagon. 

4. Compute the circumference of a circle three-fourths 

of an inch in diameter. 

Spec if icat ions 

1. Use the regular plate layout. 

2. The major axis in the ellipse is k" and the minor 

axis is 2". 



Tools 

Drawing board, tee-square, triangles, compass, string, 

3 pins, or tacks, pencil, and paper. 

CAUTION. Keep contracts for future reference. 
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APPENDIX C 

C ONT RACT S IN C ONO RETE C ONSTRUCT ION 

The use of concrete is so general in our everyday 

life that experience in concrete construction is desir- 

able from the standpoint of general information as well 

as from the standpoint of vocational guidance. If wisely 

chosen, the projects, or products, are durable and valu- 

able in the sense that we have an opportunity to teach 

design, planning, and fundamental principles of construc- 

t ion. 
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CONCRETE #1 

A Contract Plan for a Door Weight 

C Contract 5 to 15 Points 

1. Use the design shown on the blue print. 

2. Collect or draw two pictures of door weights. 

3. List ten uses for concrete. 

k. Give a suitable mixture for use in three of the 

projects named ifl the preceding question. 

5. Hand in a complete stock bill for materials needed 

in making your project. 

B Contract 10 to 20 Points 

1. Do the C Contract except that you are to use a 

design of your own selection. Choose from the 

available designs shown in the shop library. 

2. Write a paper on some interesting phase of con- 

crete. 

A Contract 15 to 25 Points 

1. Do the B Contract except that you are to make 

your design as near original as you possibly can. 

2. Collect or draw at least five pictures of door 

weights. 

Specifications 

1. The body of the door weight should be approx- 

imately 2" x 5" x 7". Use #9 vire for the strap 

end staples. 



Tools 
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2. Draw on unruled paper, 8" x 11". 

Hammer, saw, square, mixing box, hoe, and trowel. 

Procedure 

1. Make the working drawing from the design you have 

made or selected. 

2. Draw the form in place around the project outline. 

3. Make out a stock bill of the form parts needed. 

k. Get out form material of 5/8" stock. 

5. Soak all parts in a mixture of linseed oil and 

kerosene. 

6. Assemble form parts, using 8d box nails. 

7. 1!ix, dry, two pint measures of cement and four 

pints of clean sand. 

8. Add enough water to thoroughly dampen the mixture. 

Test by squeezing the mixture in your hand. When 

the mortar breaks apart without crumbling, enough 

water has been added. 

9. Place enough mortar in the "form" to fill it a 

little more than full. 

lo. Tamp the mortar into all corners as well as central 

portion, using a wood tamping bar about 3/k" square. 

11. Strike off the top of the block with the straight 

edge by zig-zag strokes to prevent a rough surface. 
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12. Trowel the top surface to improve the finish. 

13. If a strap handle is to be used, place the two 

staples by carefully pushing the lover ends or 

points down into the mortar as far as necessary. 

As an added caution, support the staples with a 

suitably-sized strip laid under the staple top 

and across the top edges of the "form" ends. 

1k. Remove the forms 2k hours after the concrete vas 

poured. Use care not to damage the surfaces of 

the block. Tap lightly to loosen the forms from 

the concrete. The concrete block should not be 

handled for several days after the form has been 

removed, and should be kept in the shade. The 

surface should be sprinkled three times daily 

during the curing period or covered. 

CATYrION. Keep all contracts for possible future 

reference. 
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CONCRPE #? 

A Contract Plan for a Hexagonal 
Concrete Flagstone 

67' 

C Contract 5 to 15 Points 

1. Make the flagstone 3" thick by l2' in diameter 

(across corners). 

2. Name two places where you can use several flag- 

stones around your home or garden. 

3. Compute the number of cubic feet of concrete in 

your project. 

B Contract 10 to 20 Points 

1. Determine the size of the flagstone by measuring 

five or six shoes vorn by adults with whom you 

are well acquainted. The flagstone should not be 

less than three inches in thickness. You may 

change the shape of the flagstone if desirable. 

2. Get or draw a picture of a lawn or garden where 

flagatones are shown. Use sheets of paper, 8j" 

x il", for the posting or drawings. 

3. Paint the concrete flagstone when it has dried 

sufficiently. 

k. List three uses of concrete in industry or around 

the home. 

5. Compute the number of cubic feet of concrete in 

your project. 



A Contract 15 to 25 Points 

1. Do #1 under the B Contract. 

2. Get two or more pictures of lawns or gardens 

where flagstones are shown. Use sheets of paper 

8._fl X 11". 

3. Add coloring material to the concrete mortar 

when you make the dry mix. 

. Compute the cost of the concrete in your project 

at the rate of $1.50 per cubic foot. 

5. You may change the shape of the flagstone to 

some approved form. 

Specifications 

The mixture part and 

two parts of sand. 

2. All forms should be filled with linseed oil or 

soaked in water. 

Tools 

Square, saw, hammer, dividers, or large compass, 

mixing box, hoe, and trowel. 

Procedure 

1. Hand In a complete stock bill. From your working 

drawing, lay out and cut base of form to shape. 

The base is the same size and shape as the project. 



2. Cut sides and fit around the base of the form. 

The width of the side pieces Is equal to the 

thickness of base plus thickness of the project. 

Nail the sides to the base and nail the corners. 

3. Apply a generous coat of linseed oil to the 

assembled form. 

k. Place enough dry cement and dry sand In the mix- 

Ing box for your project. If convenient, the 

material for several projects should be mixed at 

one time. Be certain to have enough. It is 

better to have a little extra than to run short. 

5. Mix the sand and cement dry with the hoe until 

the cement Is evenly distributed through the sand. 

6. Add water slowly, as the mixture is worked with 

the hoe, until the material will stick together 

when squeezed together in the hand. It should 

break apart without crumbling. 

7. Place the mixture in the form, tamping it into all 

corners and spaces; fill the form full and "strike 

off" 'with a straight edge, using a zig-zag motion. 

8. Set the project away to cure or dry for two days. 

The exposed top surface should be dampened, morn- 

ing, noon and evening, or cover with burlap, etc. 

9. At the end of 2 or 3 days remove the forms care- 

fully to prevent damage to the concrete corners, 

etc. 

CAUTION. Keep contracts for future reference. 
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CONCRETE #3 

C Contract 

72 

A Contract Plan for a Foot Scraper 

5 to 15 Points 

1. Use the design shown on the blue print. 

2. List three hand tools used in concrete work. 

B Contract 10 to 20 Points 

1. Select and make a working drawing of your selec- 

tion from the group of scrapers shown in the ref- 

erence material. Check carefully for size needed 

in each part of the foot scraper. 

2. List at least five hand or, and, machine tools used 

in concrete work. 

3. List two places in the Pacific Northwest where 

cement is manufactured. 

A Contract 15 to 25 Points 

1. Make your design as near original as possible 

after having studied the descriptions and pictures 

of all the foot scrapers you can find. Determine 

the size such that shoe soles will not catch or 

wedge between the ends of the scraper supports. 

The design should be artistic, safe and sturdy 

enough to be practical. 

2. Give a list of at least 10 hand or, and, machine 

tools u5ed in concrete construction. 
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3. Write a paper of not less than loo words on the 

history, source or manufacture of cement. 

Specifications 

Tools 

1. The forms are to be made of pine or fir surfaced 

on at least one side and the edges to insure tiglit 

joints and smooth faces on the projects. 

2. The mix is in the same proportion as in the preced- 

ing projects. 

Usual mixing tools, rule, hack saw, center punch, 

drill, file, square, saw, hammer, plane. 

Procedure 

1. Hand in a complete stock bill. 

2. Get out and assemble form in some order as in pre- 

ceding jobs. Apply coat of oil. 

3. Cut sufficient band of steel 1/8" x 3/u" for scraper 

sides. Locate, punch and drill holes in the steel. 

Rivet parts together for scraper. 

k. Mix sufficient sand and cement for the job (several 

boys working together if possible). Do the mixing 

well, dry as well as wet. Do not use too much 

water. 

5. Pour, or place, the cement in the form. Be certain 

that all corners, etc. of the form are filled. 

"Strike off" the top. 
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6. Place the steel parts in the fresh concrete face. 

Be sure to work the steel prongs 

the cement and fill in any holes 

the steel. If necessary, fasten 

each side of the strap steel to 

posts leaning to one side before 

or hardens. 

well down into 

left in "placing" 

wood strips on 

Drevent the scraper 

the concrete "sets" 

7. Cover with wet burlap, or other material, to pre- 

vent too rapid drying. 

8. Remove forms at end of second day. 

9. Do any enameling on exposed surfaces that may be 

desired. 

P.S. Be sure to take project home and install 

before fall rains start. 
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APPENDIX D 

CONTRACTS IN ELEMENTARY WOODWORK 

During all ages, wood has played an important and 

friendly part in man's progress. Wood is used, directly 

or indirectly, in the construction of more articles than 

any other material. A material which enters into our 

lives so extensively is of tremendous value in an educa- 

tional sense as well as of great economic value. 
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8TH GRADE WOODWORK #1 

C Contract 

A Contract Plan for a Flower Box 

10 to 30 Points 

1. Make a working drawing of the flower box shown 

on the blue print. Use the drawing to guide you 

in making the project. 

2. Ask your family for the names of two kinds of 

plants they would like to place in the flower 

box when you complete it. 

3. Make out the stock bill for your project and give 

it to the instructor for approval. 

k. Select the color of the paint you prefer, after 

noting the color of the woodwork that will be near 

the box when in use. 

B Contract 20 to kO Points 

1. Compare all available pictures and drawings of 

flower boxes or porch boxes. Select one and make 

a working drawing of it. 

2. Name five flowers that are commonly grown in 

flower boxes and give the approximate heighth of 

each plant (above the top of the soil) at maturity. 

Determine the amount of room needed by each kind of 

plant at maturity. This will aid you in selecting 

the dimensions of the flower box. 
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3. Name the most suitable kind of lumber for your 

box. 

k. Compute the number of board feet in your flower 

box and the cost of the material at $65.00 per M 

board feet. 

5. Hand in a complete stock bill for the Instructor's 

approval. 

6. Why is it desirable to paint or enamel the project? 

A Contract 30 to 50 Points 

1. Compare all the pictures and drawings of flower or, 

and, porch boxes you can locate. Combine the good 

features of several boxes and draw your own plan to 
suit the particular location in which you will place 
the project. In designing the box, consider the 

size and root room needed by the plants to be placed 

in it. 

2. Give a list of 10 flowers that do well in boxes or 

flower pots. 

3. LIst the blossom colors of each of the 10 flowers 

mentioned in #2. 

k. Name two kinds of lumber suitable for your project. 

What grade of lumber should be used? 

5. Compute the board feet and the cost at $65.00 per M 

of the lumber for the project. Write out the stock 

bill and give to the instructor for approval. 



6. Give the advantages of painting or enameling a 

project. 

pecifications 

Tools 

1. The lumber will be 5/8" to 3/k" thick. 

2. The grain In the box ends will run horizontally. 

3. The width and length of the ends will be in the 

ratio of 3 to . 

k. The bottom is to be nailed, or fastened between 

the sides. 

Square, saw, hammer. Contracts A and B may require, 

in addition: compass, saw, bevel gauge, dividers, 

and brace and bit. 

Procedure 

1. Secure stock and lay out the flower box front, 

back, bottom and ends, in the order mentioned. 

Keep the waste amount of lumber as small as pos- 

sible. Secure the approval of your layout from 

the instructor before sawing any material. 

2. Saw out the box sides, bottom and ends. Be sure 

to saw accurately. Consult the charts and the 

instructor if you are not able to saw accurately. 

3. Make a trial assembly to be certain that everything 

has been cut correctly. Consult the instructor for 
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approval of the assembly before you do any 

fastening. 

1. Assemble, or fasten the project parts together. 

Secure approval of instructor. 

5. Paint or enamel the flower box the desired color. 

Place the project where nothing will damage the 

finish while the finish is drying. 
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8TH GRADE WOODWORK #2 

A Contract Plan for a Nail Box 

C Contract 10 to 30 Points 

1. Make a drawing of the nail box as shown on the 

blue print. Add another partition if you need one. 

Use the drawing as a working drawing. 

2. Draw an outline or picture of the four types of 

nails we have in the shop. 

3. How are nail sizes designated? 

k. Hand in a complete stock bill of materials needed 

for your nail box. 

B Contract 20 to kO Points 

1. Compare all the pictures of nail boxes and wood 

screw boxes. Decide on how many kinds and sizes 

of nails or, and, wood screws you will need to 

keep in the box. Work out and draw the plans for 

a box to meet your needs. 

2. Draw outlines or shapes of all the different types 

of nails stocked by your hardware dealer. Write 

the name by each type. 

3. Write a paper on the history or manufacture of 

nails. 

k. How are nail sizes designated? 

5. Hand in a complete stock bill of materials needed 

for your nail box. 
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A Contract 30 to 50 Points 

1. Compare all of the pictures and drawings of knife 

and fork boxes, nail boxes and wood screw boxes. 

Notice the storage method your hardware dealer 

has for nails, wood screws, and bolts. Decide on 

how many types, sizes and amounts of nails, etc. 

you will store in your box. 

2. Do #2 of the B Contract. 

3. WrIte all you can learn of the history, develop- 

ment or manufacture of nails. Get any available 

charts or pictures of special nails. Can you 

find any Information on how to increase the hold- 

Ing power of nails? 

SDecifications 

Tools 

The stock is to be l/2t1 thick for sides and bottom. 

Ends are 5/8" thick. Alder or pine is preferable 

for nail boxes. Hardwood may be used for a knife 

and fork box. Finish with stain filler and varnish. 

Finish may be two coats of enamel for soft woods. 

Square, saw, plane, marking gauge. 

Procedure 

1. Lay out sides, bottom, ends and partition in order 

named. Saw parts to rough size. Square to exact 

size with the plane. Use the order of procedure 



outlined on the chart, "How to Square up Stock". 

2. Make a trial assembly of the box. Remedy any faults 

or cases of a poor fit. Check the assembly again. 

3. Assemble the project using 6d box nails. If you 

have chosen a knife and fork box, or similar proj- 

ect, use 6d finish nails. 

k. Apply the finish you prefer. Consult the operation 

sheets on enameling. 
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APPENDIX E 

CONTRACTS IN ART FIBRE WEAVING 

In India and all Asiatic countries, woven fur- 

niture has been the poor man's comfort and the rich 

man's delig1it. As several articles were found In King 

Tut's tomb, we are led to believe that woven furniture 

was used at that period. Weaving is an art that has 

been passed down to us through the centuries and which 

man has worked and developed to its present state of 

perfection. 
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FIBER CORD WEAVING #1 

A Contract Plan for a Fiber Cord Serving Tray 

C Contract 10 to 30 Points 

1. Draw a rectangular-shaped base 10 inches wide by 

1k inches long. Round off the corners using a 

radius of one and one-half inches. Use the drawing 

as a guide in laying out the project. 

2. What is fiber cord made of? What kind of centers 

are used in fiber cord stakes? 

3. Name two uses for your serving tray in your home. 

B Contract 20 to ko Points 

1. Compare all the pictures and drawings of serving 

trays that you can find. Notice the sizes, shapes, 

and depths. Select a size and shape that suits 

your needs. 

2. Name three kinds of projects that can be made of 

fiber cord. 

3. List two uses for the serving tray in your home. 

A Contract 30 to 50 Points 

1. Do #1 of the B Contract. 

2. Make a list of all the different kinds of articles 

or, and, furniture you can find. 

3. Write a paper on the topic, "The Manufacture of 

Fiber Cord". You may select another subject with 
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the approval of the instructor. 

k. List all possible uses of the serving tray around 

your home. 

p_ec i fi cations 

Tools 

1. The base is made of 1/)4" panel stocks either soft 

wood or hardwood may be used. 

2. The fiber cord is 1/8" in diameter and natural 

color. 

3. Use a double strand weave. 

¿1.. Finish is to be one coat primer and two coats of 

enamel. 

Square, coping saw, marking gauge, dividers, or 

compass, 1/8" drill, and speed drill, cutting pliers, 

or side cutters. 

1. Lay out and saw base to desired size and shape. 

2. With the marking gauge, draw a line around inside 

the base edge 3/16". Gauge the line more than 

i/k" from the edge of the base if you desire the 

base to extend farther out past the weaving. 

3. Set the points of the dividers 3/k" apart and step 

off along the gauged line around base. In case 

the last interval is irregular, step back along 
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the line k spaces with the dividers, reset the 

dividers to the extent of one-fourth of the dif- 

ference of the last interval and the regular in- 

terval of 3/k". Restep the last k intervals, 

thereby finishing the entire circuit of the base. 

k. Drill 1/8" holes on the divider marks, drilling 

from the top of the base. 

5. Cut stakes for each hole just drilled. Length of 

the stake must allow for a bottom "tie-off" plus 

thickness of base plus side of tray plus top "tie- 

off". To allow for single "tie-off", allow five 

times stake interval. 

6. Insert stakes in holes 'with a spiral motion in 

the direction to keep the fiber twisted tightly 

about the wire core. Force stakes through the 

base from the upper surface far enough that 3" - 

31fl extend below the base. 

7. Make lover "tie-off" by placing the base on edge 

and passing the end of 

joining ends and under 

the process around the 

last few stakes in the 

nail (or screw driver) 

the first few stakes f 

to allow the remaining 

place without damage. 

the stake over the two ad- 

the next stake end. Repeat 

base. When you get to the 

bottom "tie-off", use a 

to pull the bent part of 

.r enough away from the base 

ends to be pushed into 
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8. Measure the distance around the tray. Determine 

the heighth of the woven side. Each course of 

weaving will weave about 5/32" up on the tray side. 

With these three items in mind, compute the length 

of each piece of weaver. Two pieces of weaver will 

be necessary. 

9. Start weaving by placing one end of each weaver 

strand through adjoining intervals (or spaces) be- 

tween the stakes. Facing the tray (which is now 

placed bottom down on the bench), bring the right 

hand weaver up over the other strand of weaver, 

outside of the first stake, inside the second stake, 

and outside of the third stake. Follow the same 

steps with the second strand of weaver. Repeat the 

process, weaving around the tray toward the left 

until the side of the tray has reached the desired 

heighth. Keep in mind that the top "tie-off" will 

add about 1/li." to the heighth of the tray side. 

10. The top "tie-off" can be made the same as the 

bottom "tie-off". 

11. To apply the finish, first apply a wash coat of 

casein glue, made up in the proportion of one part 

glue and eight parts water. Next apply two coats 

of enamel, the desired color. 

12. Hand in complete stock bill. 
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FIBER CORI) #2 

A Contract Plan for a Waste Paper Basket 

C Contract lo to 30 Points 

1. Use the suggested size. The base is to be 10" in 

diameter and the heighth is to be 1k" over all. 

2. Name two shapes of fiber cord that are on the 

market. 

3. Name two projects that might be made of fiber cord. 

B Contract 20 to ko Points 

1. Examine and compare all the waste paper baskets 

available, also all the available pictures and 

drawings of waste paper baskets. Select (with the 

Instructor's approval) and draw the best one. 

2. Naine four projects that might be made of fiber cord. 

3. Write a short paper on "Materials for Furniture 

Weaving". 

li. List the shapes and colors of fiber cord. 

A Contract 30 to 50 Points 

1. Do #1 of the B Contract. 

2. Name four fiber cord projects that you could use 

in your room. 

3. Write a good paper on "Materials for Furniture 

Weaving", or other approved subject. 

k. Do #k of the B Contract. 



Spec if bat ions 

Tools 
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1. The tray base is to be made of one-fourth inch 

panel. 

2. The fiber cord is 1/8" in diameter and natural 

color. 

3. Use a triple strand weave. 

k. A priming coat and two coat enamel finish is to 

be used. 

Square, coping saw, marking gauge, dividers, 1/8" 

drill, speed drill, cutting pliers, or side cutters. 

Procedure 

1. Lay out and saw base to desired shape and size, 

using dividers to lay out circle. Lay out circle 

inside of the base edge 1/k". Use the dividers to 

step off, along the Inner circle, intervals of 3/k". 

If the last interval is too small, Bet the dividers 

smaller until the last few Intervals do come just 

to the starting point in the circle. 

2. Drill 1/8" holes on the divider marks, drilling 

from the top side of the base. 

3. Cut stakes for each hole just drilled, allowing for 

the two "tie-offs", the side of the basket and the 

thickness of the base. 



k. Insert the stakes in the drilled holes with a 

spiral motion in the direction to keep the fiber 

twisted tightly around the wire core of the stake. 

Push the stakes through the base from the upper 

surface far enough to allow 3" - 3-i" of the stake 

to extend below the base. 

5. Make the lower "tie-off in the same manner as 

used in the serving tray. (You may select another 

type of "tie-off" with the consent of the instruc- 

tor.) 

6. Compute the length of each of the 3 strands of 

weaver the same as in the serving tray contract. 

7. Start the 3 strand weaving by placing an end of 

each strand through 3 successive intervals between 

stakes. Bring the right-hand strand of weaver up 

over the other two strands and on the outside of 

the two stakes, then inside the third stake and 

outside the fourth stake. Repeat the process 

with the second strand, then the third, then the 

first, etc., weaving around the basket toward the 

left. Continue weaving until the desired heighth 

has been reached, allowing for the top "tie-offt1. 

8. Complete the sides with an approved "tie-off" at 

the top. 

9. As a filler, use a coat of glue sizing made up 

with one part casein glue and eight parts water. 



10. Apply two coats of enamel the desired color. 

11. Hand In a complete stock bill. 
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APPENDIX F 

CONTRACTS IN METAL WORK 

The decreased supply of wood has forced us to 

make more and more of the things ve need of some kind 

of metal. The possibilities in working metal are al- 

most without limit. It is highly desirable that our 

boys have experiences in working some of the metals. 
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METAL WORK #1 

A Contract Plan for a Cold Bent Shoe Scraper 

C Contract 
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IO to 30 Pointe 

1. Make a drawing of the shoe scraper shown on the 

blue print. Use the drawing as your working draw- 

Ing. 

2. Write and hand in a complete stock bill. 

3. Name two projects that can be made of band steel. 

k. Name two regions in the United States where large 

iron mines are located. 

B Contract 20 to kO Points 

1. Examine all the pictures and drawings of shoe 

scrapers you can find. Select and draw the best 

one, after securing the instructor's approval. 

2. Write and hand in a complete stock bill. 

3. List five sizes of band steel carried in stock by 

your local blacksmith. 

Lt. Make a list of three projects that can be made of 

band steel. 

5. WrIte a paper of not less than lOO words on the 

manufacture of steel. 

6. Name two regions in the United States and two 

regions In Europe where large iron mines are found. 



A Contract 

10k 

30 to 50 Points 

1. Examine all the pictures and drawings of foot 

scrapers you can find in books, magazines, cata- 

logues, and on door steps or walks. Work out and 

draw a shoe scraper that will fill your require- 

ments. Use care not to overlook strength and 

beauty in your design. 

2. Hand in a completed stock bill. 

3. List the sizes of band steel carried in stock by 

your local blacksmith or dealer. 

k. Make a list of five projects that can be made of 

band steel. 

5. Write a paper of not less than 200 words on the 

manufacture or history of steel. You may include 

the alloys if you care to. 

6. Name the important iron-producing regions of the 

world. 

7. Give the chemical composition of mild steel and 

of tool steel. 

Specifications 

1. Use mild steel straps 1/8" thick and 1" wide. 

2. Use round-head rivets 3/16" in diameter. 

3. Overall width is to be from 8" to lO". 

k. Overall heighth is to be from 5" to 'T". 

5. Finish is to be one coat of metal primer and two 

coats of enamel, of selected color. 
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Procedure 

1. Cut the leg pieces to length and shape ends accord- 

Ing to your design. 

2. Locate, center-punch, and drill the holes in the 

feet of the scraper legs. 

k. Cut the blade to length and square the ends. 

5. Bevel the upper edge of the blade enough that it 

will easily scrape mud from shoe soles. 

6. DrIll the rivet holes in the blade. 

'T. Assemble the parts by fastening with rivets. Use 

the rivet set to make the formed head. 

8. Finish according to specification8. 
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METAL WORK #2 

A Contract Plan for a Bicycle Luggage Carrier 

C Contract 

I: 

lo to 30 Points 

1. Draw the luggage carrier shown on the blue print. 

Use your drawing as a guide in making the project. 

2. List the things you will probably carry on your 

luggage carrier. State the approximate veig2it of 

each article to be carried. 

3. Hand in a complete stock bill of materials needed 

in making the luggage carrier. 

B Contract 20 to kO Points 

1. From all the available pictures and drawings of 

luggage carriers, select and draw a rack that will 

fulfill your requirements. 

2. Do #2 and #3 of the C Contract. 

3. Name two kinds of materials that would be suitable 

for use in making your luggage carrier. 

k. Find out the approximate weight a bicycle will 

safely carry. 

A Contract 30 to 50 Points 

1. Carefully examine all the available pictures and 

drawings of carriers. Examine the available lug- 

gage carriers. Note their probable strength and 

the possibility of their fitting your bicycle. 
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Design and draw a luggage carrier for use on 

your bicycle. 

2. Do #2 and #3 of the C Contract. 

3. Compute the weight of the materials in your 

carrier. 

k. Name three kinds of material that might well be 

used in your carrier. 

Specifications 

1. Band iron 1/8" x 3/k" is to be used for the sup- 

ports and frame. 

2. Rivets are to be round-head, 3/16" in diameter. 

3. Stove bolts are to be round-head, 1/k" in diameter. 

k. Finish is to be one coat of metal primer and two 

coats of enamel to match the color on the bicycle. 

P .i ii 

1. Make out the bill of material after you have care- 

fully determined the length of each piece of 

material needed. 

2. Lay off and cut all the necessary pieces of stock. 

Lay off largest pieces first. 

3. Round the ends on the grinder. 

k. Locate, center-punch, and drill all the necessary 

holes. 

5. Make the required bends in the frame. 
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6. Fasten the front two slats to the frame with 

rivets. Next fa8ten the supporta and the back 

slat to the frame with rivets. 

7. Attach the front bracket to the frame with stove 

bolts. 

8. Fasten the cleat in place with a 1/li" stove bolt. 

9. Clean the entire job with gasoline to prepare for 

finishing. 

10. When the metal i8 dry, apply a coat of metal primer 

and two coats of enamel to match the color of the 

bicycle finish. 
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METAL WORKJ3 

A Contract Plan for a Sink Scraper or a 
Pancake Turner 

C Contract 10 to 30 Points 
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1. Make a working drawing of the sink scraper shown 

in the blue print. 

2. List, or draw, two different shaped rivet heads. 

3. List and give the characteristics of three kinds 

of sheet metal carried in stock by the local 

sheet metal shops. 

k. Hand in a complete stock bill of materials needed 

to make your project. 

B Contract 20 to ko Points 

1. Examine all the available pictures and drawings 

of pancake turners and sink scrapers. Note all 

the details in each case. 

2. Select and draw one of the group that will satisfy 

your needs. 

3. List all the different rivet head shapes you can 

find. 

k. List the different kinds of metal that are made 

into sheets, or sheet metal. 

5. List the injuries that commonly happen to sheet 

metal workers. Talk to several men In the trade. 

6. Hand in a stock bill listing all the material 
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needed to make your project. 

A Contract 30 to 50 Points 

1. Do #1, #2, #3, #k, #5, and #6 under the B Contract. 

2. Find out and record the wage scale in the local 

shops. Also state whether the rate is a union 

scale or a non-union scale. 

Specifications 

1. The handle is to be made of 1/8" x 1/2" strap steel. 

2. The blade is made of 18-gauge iron or steel. 

3. Rivets are 3/16" round-head type. 

Procedure 

1. Find the smallest piece of sheet metal that will be 

large enough for the blade. Cut lt to shape with 

the snips. File the edges smooth. Bend the blade 

as desired. File the bevel on the lower end of the 

blade. 

2. Find a short piece of strap steel that will be long 

enough for the handle. Cut the handle to exact 

length and file or grind the ends to shape and 

smooth. Bend the handle loop end to shape and drill 

the holes for the rivet. Be sure the holes are cor- 

rectly located. Fasten the loop with a rivet. Bend 

the end that fastens to the blade so that it fits 

the blade. Drill the holes for the two rivets, 

being sure that the holes are accurately located. 
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Drill the holes in the blade. Be sure the two 

holes are located correctly so that they "line up" 

with the holes in the handle. Rivet the blade to 

the handle. 

3. Clean the whole project with gasoline, or some 

cleaning powder. 
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METAL WORK #k 

C Contract 

A Contract Plan for a Riveted Box 

10 to 30 Points 

1. Make a working drawing of the suggested box shown 

In the blue print. 

2. List all the uses you have for a small metal box. 

3. Name three sheet metal tools used In hand work. 

k. Make a pattern drawing of your box. Have lt 

checked for accuracy by the instructor. 

5. Hand in a stock bill listing all the materials 

needed to make your box. 

B Contract 20 to kO Points 

1. Examine all the available pictures and drawings 

of metal boxes. Note all details in reference to 

shape, hinges, lids, seams and joints. 

2. List the uses you might have for a small metal box. 

Also list the articles you would expect to store 

In such a box. 

3. Design and draw a box that will hold the material 

you expect to store In it. 

k. List five sheet metal tools commonly used in the 

trade. 

5. Give three sizes of tinners rivets commonly used. 

State the size you will use in making your box. 

6. Make a pattern layout of your box. 
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7. What kind of sheet metal would be best to use in 

making the box if you lived in a coast town? 

8. Hand in a complete stock bill. 

A Contract 30 to 50 Points 

1. Do #1, #2, #3, #5, #6, and #7 of the B Contract. 

2. Tell how the thickness of sheet metal is desig- 

nated. What thickness is suitable for your box? 

3. Name all the sheet metal tools you can learn about. 

Consult books, catalogues and workmen. 

Specifications 

1. Use IX tin plate or No. 28-gauge galvanized Iron. 

2. Use tinners rivets of the desired size. 

Procedure 

1. Having decided on the size and shape of the box, 

make a pattern drawing on heavy paper. Cut the 

pattern out, make the necessary bends or folds on 

the paper, and fasten the corners into position in 

order that you may check the pattern and be sure it 

will be what you need. Use paper clips to fasten 

the corners. 

2. Next, lay the pattern flat on the sheet metal blank 

and transfer the pattern onto the metal by prick 

punching at each corner, or a line intersection. 

Next, scratch lines between the proper punch marks, 

using a square and a scratch awl. 
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3. Cut along the lines on the metal with tin snips. 

Be sure you cut along the right lines and that you 

do not cut too far. File off sharp corners. 

Il. Bend the sides up into place. 

5. Fold the tab corners into position and center-punch 

the rivet hole location. Drill the holes. 

6. Fasten the corners with tinners rivets. 

7. Clean the whole box with steel wool and a dry cloth. 
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METALWORK 5 

C Contract 

A Contract Plan for Cookie Cutter 

10 to 30 Points 

1. Make a working drawing of the cookie cutter shown 

in the blue print. 

2. Compute the number of square inches of metal needed 

for your project. 

3. Hand in a stock bill listing all the materials 

needed for your project. 

B Contract 20 to kO Points 

1. Compare all the cookie cutter designs, shapes, 

and sizes found in the references. Select and 

make a working drawing of one of the designs shown. 

2. Do #2 and #3 of the C Contract. 

3. Write a paper about the sources, characteristics 

and uses of tin. 

k. What is ordinary solder inde of? 

A Contract 30 to 50 Points 

1. Examine all the cookie cutters you can find. Note 

the size, shape, construction, and materials used. 

Note also the shapes of bakery cookies. 

2. Make a working drawing of an appropriate design 

and size. The design must be such that the cutter 

can be kept sanitary. 
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3. Compute the circumference of the cookie cutter, 

or if the design is not circular, state the length 

of the blade. 

. Do #2, #3, and # of the B Contract. 

5. List the metals and coatings that might be used in 

making cookie cutters. 

Specifications 

1. Bright tin should be used. 

2. All joints are to be soldered. 

Procedure 

1. Make the pattern directly on the metal. Allow all 

laps needed. 

2. Cut to shape. 

3. Fold edges of blade with bar folder. 

). Fold edges of handle with bar folder. 

5. Bend blade to circular shape using large end of 

conductor stake, or other stake if the conductor 

stake is not of suitable size for your project. 

6. Solder the blade joint. Use extra care In order 

to do a smooth job, as dough will lodge In a rough 

joint, and is not easily removed. 

'T. With the same stake bend the handle to shape. 

8. Solder the handle in place. 

9. Clean with steel wool and gasoline. Use care not 

to take off the tin plating. 
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METALWORK #6 

A Contract Plan for a Small Funnel 

C Contract 10 to 30 Points 

1. Make a working drawing of the funnel shown in the 

blue print. 

2. Hand in a stock bill listing all the materials you 

will need to make the funnel. 

3. List at least three uses for a small funnel in 

your home. 

B Contract 20 to kO Points 

1. Carefully examine several factory-made funnels. 

Note all the seams, joints, rim, size, shape, and 

price. Examine all the drawings and pictures of 

funnels, noting all the points of construction. 

2. Select and make a working drawing of the funnel 

that will meet your needs. 

3. Make out a complete stock bill. 

k. List the sizes of funnels carried in stock by your 

local dealer. Note the method of denoting sizes. 

5. List not less than five uses for funnels in your 

home. 

6. Compute the volume of a funnel bowl with a three 

inch top diameter, a one inch bottom diameter, and 

a depth of three inches. The bowl is a truncated 

cone. 



7. Write a paper of not less than loo words on one 

of the following topics: Source of Tin, Mining 

of Tin, or the Manufacturing of Tin Plate. You 

may, with the instructor's approval, select a 

kindred subject if you desire. 

A Contract 30 to 50 Points 

1. Do #1, #2, #3, #k, #5, and #6 of the B Contract. 

2. Write a paper of not less than 200 words on source, 

mining, uses, characteristics, alloys, or manufac- 

turing of tin and. tin plate. You may combine any 

of the preceding topics or select an approved topic 

from other sources, with the instructor's approval. 

Specifications 

1. Use IC or IX tin. 

2. Overall length is to be k". 

3. Overall width of bowl is to be 3". 

Procedure 

1. Lay out material for bowl. 

2. Lay out material for spout, using some of remainder 

of blank stock used for bowl layout. 

3. Cut out bowl stock. 

k. Cut out spout stock. 

5. Fold edges of bowl for lock seam, using bar folder. 

Bend the bowl material to shape and hook edges 
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together. Place the bowl over a piece of pipe 

which is small enough to go through the small end 

of the bowl. Use a seamer to set the joint down 

tight. 

6. In forming and seaming the spout, follow the same 

procedure as in forming and seaming the bowl. Make 

sure that the large end of the spout is 1/8" larger 

in diameter than the small end of the bowl. 

7. Push the spout down through the bowl from the large 

end so that it rests in the position it will hold 

when finished. 

8. Press the spout down firmly into the small end of 

the bowl, expanding the upper end of the spout with 

the aid of a boring reamer rotated backwards so that 

the expanded flange will fit tightly against the 

bowl. 

9. Solder smoothly around the flanged edge of the spout 

so that a smooth and water-tight surface is formed. 

10. Turn the edge of the bowl with the wiring rolls. 

Cut a piece of #1k galvanized wire the proper 

length. Bend it in the form of a circle. Place 

the wire inside the turned edge of the bowl and set 

the edge of the metal tightly down over the wire. 

Polish lightly with fine steel wool and finish off 

with a soft cloth. 
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11. With the finger placed over the small end of the 

spout, fill the funnel with water to test for 

leaks through any improper joints. Tighten or re- 

solder any imperfections found. 
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APPEIDIX G 

CONTRACTS IN ELECTRICITY 

The field of electricity is so vast and so 

fascinating that very rarely does a boy fail to be- 

come intensely interested in electrical construction 

and informational topics. Electrical appliances are 

common in the average home, which makes lt necessary 

for each of us to have at least a working knowledge 

of such equipment. 
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ELECTRICITY #1 

A Contract Plan for Four Insulated Wire Splices 

C Contract 

13k 

5 to 15 Points 

1. Make the four splices outlined in the blue print. 

2. List the four best metals in order of their con- 

duetivity in transmission of electrical current. 

Give the retail price of each. 

3. Hand in a stock bill for materials needed. 

B Contract 

1. Do all of the C Contract. 

10 to 20 Points 

2. List types and sizes of vires used in home lighting 

circuits, including drop cords. 

3. What voltage, cycle and type is the Corvallis 

electrical circuit? 

A Contract 15 to 25 Points 

1. Do all of the B Contract. 

2. Make a split cable top joint. 

3. List two states that produce copper in large quan- 

tities. How does Oregon rank in the production of 

copper? 

k. State the size and number of wires leading from the 

street into your home, and list whether each group 

is for light, heat, or power. 
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SDecifications 

1. The splices are to be made of #14 rubber-covered 

copper wire. Each piece of wire is to be approx- 

imately 6" in length. The fixture splice vili be 

made of #14 rubber-covered vire and standard f ix- 

ture vire. The split cable top joint is to be made 

of standard fixture wire. 

2. All joints are to be electrically and mechanically 

secure. 

Tools 

One pair wire cutting pliers, one pair combination 

pliers, knife, blow torch, soldering copper. 

Procedure 

1. Remove about 2" of the insulation by cutting 

through the rubber and cloth covering on the wire 

with a slanting stroke. (Knife should not be very 

sharp. ) This vili reduce the chance of nicking 

the wire. 

2. Clean the wire by scraping away any remaining 

rubber with the back of a knife blade. Scrape the 

wire until it is bright and clean. 

3. Twist the wires forming the joints or splices. 

k. Solder the joints. 

5. Cover all exposed wire in the splices with splicing 

compound. 
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6. Cover the 8plicing compound with friction tape, 

allowing the tape to extend past the splicing 

compound about one-half inch in each direction. 

7. Get instructor's approval. 
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ELECTRICITY #2 

A Contract Plan for an Extension Cord 

C Contract 5 to 15 Points 

1. Hand in a stock bill for all materials needed. 

2. Name two kinds of cords suitable for extension. 

3. List three uses for an extension cord in your 

home. 

k. List the types of fuses used in residence circuits. 

B Contract 

1. Do all of the C Contract. 

lo to 20 Points 

2. Make a shade to protect the light globe as well as 

the eyes of the person using the light. 

3. Name the type of fuses used in our band saw motor 

circuit. 

k. Examine the type of assembly used in hooking up 

wires to a plug where the assembly was done in 

the factory. 

A Contract 

1. Do all of the B Contract. 

15 to 25 Points 

2. Write a paper of not less than 100 words on 

electrical safety devices. 



Specifications 

Tools 

1ko 

i. The cord length is to be determined by the needs 

of the individual student. The type of cord vili 

meet the needs of the user. 

2. Plugs may be of rubber or of bakelite to meet the 

needs. 

3. Sockets should be non-breakable and well-insulated. 

k. Use the underwriter's knot in the assembly. 

Cutting pliers, knife, screw driver. 

Procedure 

1. Remove insulation from about one-half inch of the 

wire ends. Use care not to cut into the vire, es- 

peciai]y if a stranded cable type of cord is used. 

Scrape wires clean. 

2. Take the socket apart. Slip the socket cap over 

one end of the cord. Pasten the wire ends under 

the binding posts on the 8Ocket core, using care 

that the wire extends around the binding post in a 

clockwise direction. All wire ends should be con- 

cealed beneath the flange or head of the binding 

post when posts are turned down tight. Replace 

the shell over the core, making sure that the in- 

sulator lining is in place inside the shell. Slide 

the socket cap down the wire and snap into position 
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over the upper end of the socket shell. 

3. Attach the plug to the other end of the cord by 

backing out the binding posts and passing the clean 

bore wires around the binding posts in a clockwise 

direction. Be careful to have all strands of the 

wire close enough to the post stem to be covered 

by the head when the post is turned down to clamp 

the wires. 

k. Test the cord for shorts and faulty connections by 

placing a light globe in the socket and pushing 

the plug into an outlet that is in a properly fused 

circuit. 

5. In case the bulb does not light properly, re-check 

all connections. 

6. Get instructor's approval. 
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ELECTRICITY #3 

A Contract Plan for a Pocket Compass 

C Contract lo to 30 Points 

lkk 

1. List the uses of the compass in present-day life. 

2. Hand in a stock bill for materials needed. 

B Contract 

1. Do the C Contract. 

20 to ko Points 

2. Find all the available pictures and drawings. 

Note the descriptions, uses, and prices listed in 

each case. 

3. Mount all the pictures you can get from old cata- 

logues, etc. on 8" x 11" unruled sheets. 

A Contract 30 to 50 Points 

1. Do all of the B Contract. 

2. Write a paper of not less than 100 words on the 

history or development of the compass. 

Specifications 

1. The base of the compass should not be more than 

1/2" x 2" x 

2. The needle should not be more than 2" long. 

3. The nail or supporting post for the needle should 

be i 3/8" long. 
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Procedure 

1. For the base, finish a piece of any medium hard 

clear wood to 1/2" x 2" x k". Plane a 3/16" cham- 

fer around the upper face. Drill the holes accord- 

ing to the working drawing. The hole at "A" should 

be large enough to allow the nail to be inserted or 

withdrawn with comparative ease. The hole at tBU 

is drilled for a loose fit for the first one inch 

and the remaining one-half inch of the hole is for 

a snug fit in order that the nail will be retained 

when inserted. Cut the slots to house the needle 

ends when lt is dismantled. 

2. Heat a worn-out hacksaw blade to a cherry-red and 

allow it to cool, thereby removing the temper. Cut 

a section 2 long with a cold chisel or tin snips, 

and the teeth trimmed off, leaving a piece 3/8" x 

2-i". Bend the needle as shown in the working draw- 

ing, bending the middle first. Cut the ends to 

shape. Make a small dent in the exact center of 

the under side of the needle at the place where lt 

will rest on the nail by turning it upside down on 

a solid metal surface and driving the point of a 

sharp center-punch Into the needle to the desired 

depth. 

3. Magnetize the needle by stroking one end against one 

of the poles of a permanent magnet, stroking from 
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the center out past the one point. Turn the needle 

over and stroke the other side of the same arm with 

the same pole of the magnet. The other half of the 

needle should be stroked in like manner with the 

other pole of the magnet. The needle will now be a 

permanent magnet. The North (N) can be marked on 

the needle arm after the compass is set up and 

tested. 

k. The nail which can be of six-penny size should be 

cut i 3/8" long. The blunt end is ground or filed 

to a very sharp point to provide a sensitive bear- 

ing. 

5. To assemble the compass insert the nail in the base 

so that the head is flush with the bottom. Place 

the needle on the sharpened point of the nail. If 

one end of the compass stays lower than the other, 

trim the heavy end so that it balances perfectly. 

The needle should swing easily in a horizontal line 

and finally come to rest at a north-south position. 

Having determined the north end of the needle, it 

can now be marked with an "N". The nearness of 

iron or any other magnet will affect the needle 

direction, causing lt to point other than north. 



1k7 

Bibliography 

Baxter, Leon H., Electro-Craft, pp. 11k-116. 

Lehmann, Hubert G., Shop Projects in ElectrIcity, pp. 1- 



t-'1 t'H 

+ -H 

L' 
I 

r4 
I,, 4' - __________ 

BUZZER 
E/ect,-ici/r 4 

$ 

H 

:t' 

H L 

Uhu ___ 

, ff 

- =0 -/ 



114.9 

EI1ECTRICITY #k 

A Contract Plan for a Buzzer 

C Contract 30 to 50 Points 

1. Explain the difference between a buzzer and a 

door bell. 

2. List the uses of a buzzer or a bell. 

3. Explain the difference between an electromagnet 

and a permanent magnet. 

k. Draw a diagram of 3 batteries connected in series 

with push button switch and buzzer in the circuit. 

5. Draw a diagram of 2 batteries connected in paral- 

lel with a push button switch and a buzzer in the 

circuit. 

6. Hand in a stock bill for the needed mteria1s. 

B Contract 

1. Do the C Contract. 

ko to 60 Points 

2. List the differences in bell types as advertised 

in catalogues. 

3. State the voltage of the ordinary door bell oir- 

cuit. 

k. How can a house lighting current be used to 

operate a buzzer? 

A Contract 50 to 70 Points 

1. Do the B Contract. 

2. List the different souces of power with which a 

door bell may be operated. 
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3. Explain what a transformer does to a current. 

k. What is the purpose of a rectifier? 

Specifications 

1. The base should be 3/k" x k" x 

2. The buzzer should have two electromagnets (horse- 

shoe electromagnet). 

Procedure 

1. Lay out and shape four 1" circular fiber washers 

with i/k" hole drilled in the center. 

2. Place two washers on one boit, with one washer 

against the head of the i/k" x i 3/k" round-head 

stove bolt. Wrap a 1" strip of tough wrapping 

paper around the bolt five times between the two 

washers. Secure the paper strip end with a little 

glue. Press the second washer snug to the proper 

core and turn the nut up tight to the washer. 

Drill two 1/8" holes opposite each other in the 

washer next to the nut, about 1/k" in from the edge 

of the washer. 

3. Place the threaded end of the bolt in the chuck of 

the hand drill (which is held solid in a vise). 

Pass the #26 5. C. C. wire through one of the small 

holes in the washer, allowing about three inches to 

be free outside the coil. Wind on fourteen layers 

of wire by turning the core to the right. Place a 

layer of paper between each layer of wire. Bring 
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the last end through the remaining small hole. 

Place a layer of paper around the outside of the 

coil for protection. Be sure the lead wires do 

not touch any part of the bolt or the yoke. 

k. Follow the same procedure in making the second 

coil. 

5. For the yoke use a 1/16" x 5/8" x 1 5/8" soft iron 

strap, with the coil i/k" bolt holes 1 1/8" apart. 

Drill a 1/k" hole in the center of the yoke for 

fastening the bracket support. 

6. Fasten the coils to the yoke, using an extra nut 

to clamp the core bolt to the yoke. A small fiber 

washer can be used instead of the first nut to 

hold the washers in place. Fasten the adjoining 

ends of the coil wire together. 

7. Paste a small round piece of paper over the core 

bolt heads to prevent the armature sticking. 

8. The electromagnet bracket support should be made 

of 1/16" x 5/8" x l" soft iron. Drill 3/16" 

holes i/k" from each end. Bend the bracket in the 

center so that the two legs are at right angles 

with each other. Clamp the bracket to the yoke 

with a short 1/k" stove bolt. 

9. The base should be made according to plan on the 

blue print. Use stock 3/k" thick. Chamfer the 
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edges. All holes are to be 3/16". 

10. The armature should be made of 1/16" x 1/2" x 

2 3/k" iron. Drili. 3/16" holes 1/k" from each 

end and 2" apart. 

11. Cut two pieces of heavy sheet brass 1/2" x li". 

Drill 3/16" holes i/k" from each end, and in one 

strip drill an additional hole 1/2" from one end. 

Slot this strip as shown in the blue print. Bend 

the brass brackets exactly in the middle so the 

two legs are of equal length. 

12. The contact spring should be made of sheet brass 

i/k" x l" with a 3/16" hole i/k" from the end. 

13. Fasten the magnet firmly to the base as shown in 

the drawing. Attach the armature to its slotted 

angle bracket and the brass contact spring. If 

necessary, saw off the boit ends about 1/16" from 

the outer face of the nut. Bend the contact spring 

to the shape shown in the drawing. Fasten the 

armature to the base. Adjust armature so that it 

presses away from the magnets. When pushed close 

to them, it should be as shown in the figure, not 

touching either of the screw heads. The pressure 

when held close must be firm, but not too great. 

The stronger the batteries used, the more tension 

is required. The amount of tension needed is best 

found by experiment when the buzzer is connected. 
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1k. Fasten the bracket for the adjusting screw to the 

base and cut off excess threads. Solder one of 

the nuts to the bracket. The other nut is used 

to lock the adjustment. The best way to hold the 

nut when soldering is to tighten the screw in 

place with one nut on each side. Then solder the 

outer nut. When cool the nut and screw may be 

removed and placed as shown in drawing. 

15. Insert the right terminal screw and connect the 

wires from the coils as shown. The adjusting 

screw is turned so that it pushes the armature to 

within 11817 of the magnets or slightly closer. 

With one finger press the armature against the 

magnets; the contact spring should separate from 

the adjusting screw. If it does not, press it to- 

gether until this occurs. Connect the batteries 

and turn adjusting screw until a strong vibration 

results; the lock nut is to be tightened in this 

position. If the buzzer refuses to work, check to 

see that the contact spring touches the adjusting 

screw, and see that these two separate when the 

armature is held against the magnets. The contact 

spring and adjusting screw should be sandpapered 

to insure good contact. Investigate the tension 

to see that it is not too strong. Check over the 

circuit to see that there are no loose connec- 

tions or broken wires. Test the batteries to see 
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that they are giving their rated current. One 

or two ordinary dry cells may be used as pre- 

ferred. If all of the foregoing steps have been 

done correctly and thoroughly, the buzzer will 

work satisfactorily. 
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APPENDIX H 

CONTRACTS IN LEATHERCRAFP 

Leather, through the ages, has been a material 

of countless uses. Since primitive times when shaggy 

Bun-cured hides were first fashioned into garments, 

moccasins, bow strings and water bags, leather has been 

of great human service, physical as well as ornamental. 

With the revival of civilization in the Middle 

Ages, the cherished knowledge and skill of the early 

artisans was restored. When guilds were formed, one 

of the strongest was the organization of leather tanners, 

and workers. In early American days, the first colon- 

ists were surprised to find that the Indians were famil- 

iar with the art of tanning. 
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LEATHERCRAFP #1 

C Contract 

A Contract Plan for a Book Mark 

lo to 30 Points 

1. Make a working drawing of the marker shown in the 

blue print. Use heavy paper and cut out along 

the outside of the design. 

2. Name the tanning process used to produce tooling 

leather. State the usual amount of time required 

to tan hides by this process. 

B Contract 20 to ko Points 

1. Do the C Contract except the design. 

2. Examine all the designs of book marks you can find 

in the reference books and catalogues. 

3. Select a design and state why you like it. 

k. Name three different methods of tanning hides. 

5. Compute the cost of your book marker leather at 

the shop price of thirty-five cents per square foot. 

A Contract 

1. Do the B Contract. 

30 to 50 Points 

2. Look for additional designs in newspapers and 

magazines. 

3. Use an original design, if possible, or a combina- 

tion of ideas from two or more designs. 

k. Name the essential parts of your selected design. 
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Specifications 

1. The material used is to be bark-tanned calfskin, 

/ 
natural color. 

/ 
2. Any suitable color dye may be used on the leather 

/ 
after the tooling IB done. 

f 3. The size may be varied to suit the individual 

student's needs and the design selected. 

Tools 

Wood rule, pencil, leather knife, nut pick or flat 

modeling tool, edge creaser and sponge. 

Aiir, 

1. Cut out a piece of heavy paper the exact size and 

shape that you plan to make the project. On this 

sketch the proposed design that you have in mind 

and submit it to the instructor for approval. 

2. Place the paper over the piece of leather a little 

larger than the size of the paper. Cut the leather 

the exact size of the paper, using a narrow pointed 

knife on curved cuts and a rocker knife on straight 

cuts. Knives should be kept razor sharp to produce 

clean-cut edges. 

3. Dampen the leather on the back or flesh side so 

that it looks moist. 

1l. Place the leather under the paper so that the shapes 

match, and fasten the paper in place with scotch 
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tape or thumb tacks. 

5. Trace over the design with a nut pick or a narrow 

modeling tool. Use enough pressure to make a 

visible depression in the leather. 

6. Remove the paper and go over the design again, 

making a wider and deeper mark. Use care to make 

all lines and curves smooth and uniform. 

7. If color other than the natural tan shade is de- 

sired, apply the necessary stain or leather dye 

as directed on the container or other source of 

instruction. 

B. Polish with wax or a good paste polish which will 

not change the shade. 
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LEATHERCRAFT #2 

C Contract 

A Contract Plan for a Comb Case 

10 to 30 Points 
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1. Make a working drawing of the design shown in the 

blue print. Adapt the size to fit your comb. 

2. What kind of leather Is best for your project? 

3. Compute the cost of the project. 

B Contract 20 to kO Points 

1. Do the C Contract, except the design. 

2. Compare the different designs shown in the cata- 

logues and textbooks. 

3. Select a design and make a working drawing. 

k. State the reasons for your selection. 

5. List the characteristics of cowhide and of calfskin 

as to thickness, color, grain, flexibility, and 

cost. 

A Contract 30 to 50 Points 

1. Do the B Contract, except use as near an original 

design as possible. 

2. Write a paper of not less than 200 words on "The 

Tanning and Uses of Leather in Ancient Times", or 

other approved topic of interest. 

3. Name one country from which we import large quan- 

titles of "green" hides. 
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k. What part of the hide produces the best leather? 

Specifications 

Tools 

P1l-%,. 

1. The material to be used is bark-tanned leather, 

calfskin preferred, but split cowhide will serve 

as second choice. Natural colored stock is to be 

used. 

2. Leather dye of suitable color may be used at the 

right time if desired, and waxing may be used if 

preferred. 

3. The size of the case is to be determined by the 

article to be placed In it. 

Wood rule, pencil, leather knife, nut pick or flat 

modeling tool, edge creaser, spacing wheel, two harness 

needles, awl, beeswax, linen thread (heavy), small 

sponge. 

1. Cut out piece of heavy paper the exact size and 

shape of the comb case. On this paper sketch the 

selected design and submit to the instructor for 

approval. 

2. Place the paper over the piece of leather which has 

been cut slightly larger than the piece of paper. 

Fasten the paper to the leather with vire paper 

clips or scotch tape. 



3. Dampen the back or flesh side of the 

enough that the moisture will soak ti 

the hair side. 

k. After allowing a few minutes for the 

soak through to the face side of the 

the assembled material on a piece of 

or other firm hard surface. 

5. Trace over the lines of design using 
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leather 

arough to 

moisture to 

leather, place 

tooling glass 

enough pres- 

sure to make a distinct line on the surface of the 

leather underneath the paper. In case a reason- 

able amount of pressure on the modeling tool does 

not produce a visible line on the leather, apply 

more moisture. 

6. Remove the paper design sheet and deepen the design 

the desired amount by working over the lines. Use 

a broader point if desired. 

7. Follow the same procedure with back of the case if 

it is to be tooled. 

8. Spread a one-fourth inch strip of leather cement, 

or good rubber cement, along the sides and bottom 

of the two parts, applying the cement to the flesh 

side of the leather. Allow the cement to become 

"tacky't as per directions, then press firmly to- 

gether in position. Tap the seam lightly with a 

mallet to more firmly set the joint. 
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9. TrIm the case to exact size using a rocker knife 

for straight cutting and a narrow blade for curved 

edges. Skive the edges to one-half the original 

thickness. 

10. Lay out the sticking hole locations by running the 

spacing wheel one-eighth inch from the edge. Exert 

enough pressure on the spacing wheel to distinct 

pick marks. 

11. Holes are now punched with a small awl, using the 

pick marks as a guide. 

12. Double sew the edges with waxed linen thread and 

two harness needles. Draw the thread snug but not 

tight enough to cut the leather fibers. 

13. Clean any soiled spots with oxalic acid or saddle 

soap. 

1k. Dye the project as per instructions on the con- 

tamer If the leather Is to be colored. In lieu 

of coloring, a plain wax finish may be desirable. 
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LEATHER CRAFT # 

C Contract 

A Contract Plan for a Trouser Belt 

10 to 30 Points 

1. Measure the outside length of the trouser waist- 

band with which the belt will be worn. Measure a 

factory-made belt on which the size is stamped. 

Note the extra length of the belt as compared to 

the designated size. 

2. To determine the width of the belt, measure the 

inside length of the trouser belt loops. An edge 

crease may be added to the blue print design, if 

desired. 

3. Make a belt pattern of tough paper and apply the 

design for the purpose of checking. 

k. Hand in a stock bill. 

B Contract 20 to ko Points 

1. Do the C Contract. 

2. Consult all reference designs as veli as any out- 

side de8igns from catalogues, etc. 

3. Pick the best design and transfer it to a tough 

paper pattern. Explain why you made the selection 

that you did. 

k. Write a paper of not less than 100 words on the 

"Leatherworkers' Guilde '. 



A Contract 30 to 50 Points 
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1. Do the B Ovntract. Use as near an original design 

as you can work out. 

2. List the characteristics of several unusual leathers 

such as ostrich and alligator. 

3. List suitable uses for the unusual leathers. 

k. Write a paper of not less than 200 words on "The 

History of Leathercraft, or other approved topic. 

pciuications 

Pools 

1. Use a medium heavy, bark tan cowhide stock from 

the back section of the side. Avoid cuts and sur- 

face abrasions. 

2. The buckle should be of good quality with plating 

over bronze. 

3. The width is determined by the width of strip the 

buckle will take. The current style, as to width, 

should be kept in mind when purchasing the buckle. 

Rocker knife, wood straight edge, skiving knife, edge 

creaser, punch, modeling tools. 

Procedure 

1. Use the paper design strip as a guide in laying 

out the blank strap. Cut both ends square in get- 

ting the strap from the hide. To insure straight 

edges in cutting the belt from the hide, use a wood 
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straight edge held firmly down on the stock to 

prevent creeping. 

2. Cut the flap end of the belt to the desired shape, 

using a skiving knife or any other narrow knife 

for cutting. 

3. Lay out and make the slot for the buckle tongue 

in the buckle end of the belt by punching holes 

at each end of the slot and cutting along each 

edge of the slot with a knife. The slot should 

be about three-fourths of an inch long, and should 

pass through without being forced. 

k. The belt loops are made of light cowhide about 

i/k" to 1/2" 'wide, according to personal pref er- 

ence. Double the belt and fit the belt loop or 

loops around it. Pull the belt loop snug and cut 

the strip to the necessary length, allowing for 

necessary ends. Remove the belt from the loop or 

loops after they have been marked for assembly. 

Skive one end of the loop strip on the flesh side 

and the other end on the hair side. Apply adhe- 

sive to the skived surfaces and assemble the joint 

according to the assembly mark. Put the buckle in 

place with the tongue through the slot in the belt, 

and place the loops in place on the belt. After 

skiving the buckle end of belt, fold the end back 
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on the inside of the belt and fasten it in place 

by sewing, riveting, or by using snap fasteners. 

The loop can be fastened under the end of the belt 

if so desired. If a second loop is desired, it can 

be fastened farther away from the buckle by sewing 

inside through the belt and into the underside of 

the loop. 

5. Locate and punch holes in the flap end of the belt. 

Dampen the leather and make the edge crease. 

6. If additional surface ornamentation Is desired by 

tooling, apply the paper design strip in the usual 

manner and make a light impression of the design. 

7. Remove the paper strip and emphslze the design the 

desired amount. 

8. Apply dye or a wax finish, as preferred. 

9. The back side of the belt may be scraped and sanded, 

if necessary, to remove surface oils or loose fiber 

ends. Clean by brushing with a stiff bristle brush 
to remove all powdered fibers. Do not dye or wax 

the inside of the belt as injury to the trouser 

cloth will usually result with such procedure. 

lo. If metal or glass ornaments are desired, they should 

be installed after dyeing has been done. 
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APPENDIX I 

CONTRACTS IN MECHANICAL DRAWING 

A course in mechanical drawing should equip the 

student with the elementary skills and bits of knowl- 

edge required in drawing and sketching objects and in 

graphically presenting ideas. Quite aside from the 

training for vocational specialization, every individ- 

ual Is at times con.fronted with the task of reading a 

blue print, a graph, or a map, which requires him to 

possess a knowledge of drawing. Such a course becomes 

a unit in the general education of every student, Ir- 

respective of his later specialization. 



9TH GRADE MECHANICAL DRAWING #1 

T ext 

A Contract Plan for Plane Drawing 
And Lettering 

French & Svenson: Mechanical Drawing for High 

Schools (3rd Edition). 
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C Contract 20 to 1O Points 

1. Draw problems 1, 2, k, 5, and 6. Each problem is 

to occupy an entire sheet and numbered to corre- 

spond to the problem number. Read chapters one 

and two. 

2. Sheet 7. Draw problems 9, 11, 13, 15. 

Sheet 8. Draw problems 16, 17, 19, 20. 

Sheet 9. Draw problems 21, 22, 23, 2k. 

Sheet 10. Draw problems 26, 27, 29, 30. 

Sheet 11. Draw an ellipse having a major axis of 

10" and a minor axis of 6". Use the "string and 

pin" method. 

3. Sheet 12. Draw problems 115, k6, k7, k8. (Figure 

3311. refers to inclined lettering. ) Do not ink the 

letters. 

Sheet 13. Draw problems 11.9, 50, 51, 52. Letter 

all title strips of sheets previously made. Refer 

to page 150 in the text. 
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B Contract 30 to 50 Points 

1. Draw problems 1, 3, k, 5, 6, and 7. (Choose 

center for #7.) Read chapters one and two. 

2. Sheet 8. Draw problems 9, 11, 13, and 15. 

Sheet 9. Draw problems 16, 17, 19, and 20. 

Sheet 10. Draw problems 21, 22, 23, 2k. 

Sheet 11. Draw problems 26, 27, 29, 30. 

Sheet 12. Draw the ellipse as outlined ifl the 

C Contract. 

Sheet 13. Draw problems 31, 32, 35, 36. 

Sheet 1k. Draw problems k5, k6, k7, k8. (Do not 

ink the letters.) 

Sheet 15. Draw problems k9, 50, 51, 52. (Do not 

ink.) 

Sheet 16. Draw problem 53. Use one of the designs 

shown. The title page is to be used as a cover In 

binding your sheets at the end of the course. 

Letter all title strips of sheets previously made. 

Refer to page 150 in the text. 

A Contract 

1. Draw problems 1, 3, k, 5, 6, 

ters one and two. 

2. Sheet 9. Draw problems 9, 1 

Sheet 10. Draw problems 16, 

Sheet 11. Draw problems 21, 

Sheet 12. Draw problems 26, 

ko to 60 Points 

7, and 8. Read chap- 

1, 13, and 15. 

17, 19, 20. 

22, 23, 2k. 

27, 29, 30. 
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Sheet 13. Draw an ellipse having a major axis of 

10" and a minor axis of 6". Use the "string and 

pin" method. Refer to article 1k6, page 127, in 

the text. 

Sheet 14. Draw problems 31, 32, 35, 36. 

Sheet 15. Draw problems k5, k6, 14.7, k8. 

Sheet 16. Draw problems k9, 50, 51, 52. Do not 

ink the letters. 

Sheet 17. Draw problem 53. Use all the originality 

possible. Confer with the instructor as to your 

design ideas. This title page is to be used as a 

cover sheet in binding your sheets at the close of 

the course. Letter the title strips of all sheets 

drawn up to this time. Refer to page 150 in the 

text. 

Specifications 

Drawing paper should be 114" x 17", and of good quality. 

The plate layout should be as found at the first of the 

problem section in the textbook. 

Procedure 

The procedure is thoroughly outlined in the text as 

far as necessary and need not be repeated here. 
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9TH GRADE CHANICAL DRAWING #2 

A Contract Plan for Shape Description an 
Section Drawing 

C Contract 20 to ko Points 

1. Sheet 1k. 

Sheet 15. 

Sheet 16. 

Sheet 17. 

Sheet 18. 

Sheet 19. 

Sheet 20. 

Sheet 21. 

Sheet 22. 

Draw problems 5k, 55, 56, 57. 

Draw problems 58, 59, 60, 61. 

Draw problem 70. 

Draw problem 71. 

Draw problem 73. 

Draw problem 7k. 

Draw problem 79. 

Draw problem 81. 

Draw problem 93. 

B Contract 30 to 50 Points 

1. Sheet 17. Draw problems 5k, 55, 56, 57. 

Sheet 18. Draw problems 58, 59, 60, 61. 

Sheet 19. Draw problems 62, 63, 6k, 65. 

Sheet 20. Draw problem 70. 

Sheet 21. Draw problem 71. 

Sheet 22. Draw problem 73. 

Sheet 23. Draw problem 7k. 

Sheet 2k. Draw problem 75. 

Sheet 25. Draw problem 79. 

Sheet 26. Draw problem 81. 

Sheet 27. Draw problem 83. 

Sheet 28. Draw problem 85. 



Sheet 29. Draw problem 93. 

Sheet 30. Draw problem 99. 

A Contract 

1. Sheet 18. Draw 

draw the perspe 

Sheet 19. Draw 

perspective. 

Sheet 20. Draw 

perspective. 

Sheet 21. Draw 

problems 

tive in 

pr obi ems 

pr obi ems 

problems 

5k, 

58, 

62, 

66, 

ko to 

55, 56, 

upper ri 

59, 60, 

63, 6k, 

67, 68, 

perspective. 

Sheet 22. Draw problem 70. 

Sheets 23 and 2k. Draw problem 71. 

Sheet 25. Draw problem 73. 

Sheet 26. Draw problem 7k. 

Sheet 27. Draw problem 75. 

Sheet 28. Draw problem 79. 

Sheet 29. Draw problem 81. 

Sheet 30. Draw problem 83. 

Sheet 31. Draw problem 85. 

Sheet 32. Draw problem 93. 

Sheet 33. Draw problem 96. 

Sheet 3k. Draw problem 99. 

Sheet 35. Draw problem 102. 

60 Points 

59. Do not 

ht corner. 

61. Omit the 

65. Omit 

69. Omit 
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Spec if icat ions 

Specifications are same as for the first contract. 

Procedure 

The student will outline his procedure in each problem, 

subject to the approval of the instructor. 
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9TH GRADE MECHANICAL DRAWING #3 

A Contract Plan for Auxiliary View Drawing 

C Contract 20 to kO Points 

1. Sheet 23. Draw problems 10k and 105. 

Sheet 2k. Draw problem 130. 

Sheet 25. Draw problem 1k2. 

B Contract 30 to 50 Points 

1. Sheet 31. Draw problems 10k and 105. 

Sheet 32. Draw problems 11]. and 112. 

Sheet 33. Draw problem 130. 

Sheet 3k. Draw problem 132. 

Sheet 35. Draw problem 114.2. 

A Contract ko to 60 Points 

1. Sheet 36. Draw problems ill and 112. 

Sheet 37. Draw problem 118. 

Sheet 38. Draw problem 130. 

Sheet 39. Draw problem 132. 

Sheet ko. Draw problem 13k. 

Sheet ¿4.1. Draw problem 114.2. 

Sheet k2. Draw problem 114.5. 

Sheet k3. Draw problem 1k7. 

Specifications 

The same specifications should be used for this con- 

tract as stated for the first contract. 
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Procedure 

The student will outline his procedure with the 

approval of the instructor. The group conference 

method may be used to advantage. 



185 

Bibi I ography 
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9TH GRADE MECHANICAL DRAWING #k 

A Contract Plan for Pictorial Drawings, 
Developments and Architectural Drawings 

C Contract 20 to ko Points 

1. Sheet 26. Draw problems 197 and 198. 

Sheet 27. Draw problem 229. 

Sheet 28. Draw problem 253. 

Sheet 29. Draw problem 301. 

Make tracings of two sheets you select with the 

instructor's approval. Make at least one blue 

print from each tracing. 

B Contract 30 to 50 Points 

1. Sheet 36. Draw problems 197 and 198. 

Sheet 37. Draw problems 210 and 211. 

Sheet 35. Draw problem 229. 

Sheet 39. Draw problem 253. 

Sheet ko. Draw problem 301. 

Sheet ki. Draw Droblem '329. 

Make tracings of at least three sheets you select 

with the instructor's approval, and at least two 

blue prints from each tracing. 

A Contract ko to 60 Points 

1. Sheet kk. Draw problems 197 and 198. 

Sheet k5. Draw problema 210 and 211. 

Sheet k6. Draw problems 216 and 217. 
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Sheet l7. Draw problem, 229. 

Sheet k8. Draw probleni 253. 

Sxeet k9. Draw problem 301. 

Sheet 50. Draw problem 329. 

Make tracings of at least four sheets and not 

less than two blue prints from each tracing. 

Specifications 

The specifications for this contract are the saine 

as for the first contract. 

Procedura 

The procedure is to be outlined by the student who 

has had enough practice to proceed without much 

help from the instructor. 
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APPENDIX J 

CONTRACTS IN WOODWORK 

Hand woodwork is the oldest and has been one of 

the most popular of the courses in school industrial 

arts. The values received from a well organized 

course in hand woodwork rank high in the light of the 

accepted objectives for the education of the adoles- 

cent boy. 

Man is a tool using animal. Without tools he is 

severely handicapped. 

"We are always in these days endeavoring to 

separate intellect and manual labor; we want one man 

to be always thinking, and another to be always work- 

ing, and we call one a gentleman, and the other an 

operative; whereas the workman ought often to be think- 

ing, and the thinker often to be working, and both 

should be gentlemen in the best sense. As it is, we 

make both u.ngentle, the one envying, the other despis- 

ing, his brother; and the mass of society is made up of 

morbid thinkers and miserable workers." 

John Ruskin 
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9TH GDE W0ODW0R1Çj 

A Contract Plan for a Cutting Board 

C Contract 10 to 30 Points 

1. List the uses of a cutting board. 

2. Study the design of the cutting board in the blue 

print. Would you like to change or improve the 

shape or design? 

3. Hand in a complete stock bill on the shop stock 

bill form. 

B Contract 20 to ko Points 

1. List the uses for a cutting board or a cake board, 

2. Look at all the available material on cutting 

board designs. 

3. Make a working drawing of your selected design. 

k. List two kinds of wood suitable for cutting boards. 

5. Hand in a complete stock bill. Use the shop stock 

bill form. 

AContract 30 to 50 Points 

1. Do #1, #2, #3, and #5 of the B Contract. Make up 

an original design, 1f possible, instead of select- 

ing a design that has already been worked out. 

2. List three kinds of wood that would be suitable for 

cutting boards, and tell whi they are desirable. 
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3. What chemical elements in dough or baked goods 

might react on elements in the wood and cause 

undesirable odors or taste? 

peclfications 

1. The boards should be made of some wood that is 

free of objectionable odors, and a splintery tend- 

ency, in order to prevent damaging any food placed 

on the board. The stock should be non-absorbent. 

2. The size should be determined by the student's 

needs. Thickness is not to be less than 3/k". 

3. Contrasting colored stock may be used. 

Procedure 

J.. Lay out the rough length of the cutting board on 

a piece of stock of the necessary width. Rule a 

line across the board at the desired point. 

2. Saw the stock along the line. Make the saw 

just outside the line. 

3. Plane the best face of the board smooth and true. 

k. Select and plane the working edge until lt is 

square with the working face. 

5. Select and plane the working end until lt is square 

with the working face and the working edge. 

6. Mark to exact length and square the second end. 

7. Mark to the desired width and plane to this line 

(if stock is too wide). 
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8. Mark stock to thickness and plane to this line. 

9. Shape the ends and corners to the desired form. 

10. Bore the hanging hole. 

11. Sand al]. edges and surfaces of the board. 

12. Apply the desired finish to the ends and edges. 
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9TH GRADE WOODWORK # 

C Contract 

A Contract Plan for a Book Rack 

10 to 30 Points 

1. Measure the thickness, width and length of the 

books you expect to place in the book-rack. Use 

this information as an aid in determining the size 

of your book rack. 

2. Name the kinds of wood in the stock room that are 

suitable for book-rack material. 

3. Make a copy of the contract drawing. Make any 

changes that you believe would improve the design. 

Consult with the instructor about any changes. 

k. Make out a complete stock bill. 

B Contract 20 to kO Points 

1. Do #1 of the C Contract. 

2. Study all the available drawings and pictures of 

book-racks. 

3. Make a working drawing of your selected design. 

k. List five kinds of wood that would be suitable to 

use in making book-racks. Why are they desirable? 

5. Name three types of joints that would be suitable 

for your book-rack. 

6. Hand in a complete stock bill. 



A Contract 30 to 50 Points 
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1. Do #1 and #2 of the B Contract. Use an original 

design, if possible. 

2. List all of the different kinds of wood that would 

be suitable for use in making your book-rack. 

3. Make out a complete stock bill. 

k. Draw the different types of joints suitable for 

your book-rack. Write the name of each joint one- 

half inch below the drawing. 

p!cifications 

The book-rack should be made of wood that will not mar 

easily, and with enougli "grain" to take an attractive 

finish. The size may be determined by the student, 

subject to the instructor'8 guidance. The stock should 

be 3/k" to 7/8" thick when finished. 

Pr oc edur e 

The student will plan the operation schedule, 8ubject 
to the instructor's approval. The operation 8chedule 

is to be a part of the contract and bound or clipped 

with the rest of the contract sheets. 
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9TH GRADE WOODWORK #3 

A Contract Plan for Two Jumping Standards 

C Contract 

200 

10 to 30 Points 

1. Collect three pictures or drawings of well-designed 

jumping standards. 

2. List two desirable qualities of jumping standards. 

3. What is the best high jump record made in your 

school during the last three years? Ask your ath- 

letic instructor what the average high jump is 

among the students in your school. 

k. Name two different kinds of wood suitable for making 

jumping standards. 

5. Hand in a complete stock bill. 

B Contract 20 to kO Points 

1. Collect all the available pictures and drawings of 

jumping standards. Mount them for study on unruled 

sheets, 8' x il". Make a working drawing of your 

selected design. 

2. List the desirable qualities of jumping standards. 

3. State the average high jump in your high school and 

also the national record in high schools. 

k. Name the different kinds of wood suitable for use 

in making jumping standards. 

5. Hand in a complete stock bill. 



A_Contract 
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30 to 50 Points 

1. Do the B Contract. Use any possible originality 

in yoür design. 

2. Learn from your athletic instructor the heighth of 

the average pole vault in your high school. 

3. What material is best for a vaulting pole? 

1. What safety precautions are advisable in high 

jumping and pole vaulting? 

Specifications 

The jumping standard bases should be made of two 

2" x 2"'s or 2" x 3"'s, not less than 18" in length 

each, joined together with a cross lap joint. The 

or post should be made of stock approx- 

imately 2" x 2!t. The length is to be determined 

by your needs and ability to jump. The heighth of 

the standard should not be less than 6'-6". 

Procedure 

1. Outline your order of procedure, step by step. 

2. Check your procedure schedule with your instruc- 

tor. 

3. Make any necessary corrections. 

k. Construct the two jumping standards using your 

procedure schedule as a guide. 
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9TH GRADE WOODWORK #k 

A Contract Plan for a Picture Frame 

C Contract 10 to 30 Points 

1. Measure and record the width and length of five 

picture sheets or chart sheets that could be 

framed. 

2. List the titles of three good pictures. Consult 

your art teacher. 

3. Name three different kinds of wood suitable for 

use in making picture frames. 

k. Hand in a complete stock bill. 

B Contract 20 to kO Points 

1. Measure and record the width and length of all the 

available pictures and charts. Note the ratio of 

the width to the length. Work out a general rule 

of the ratios If you can. 

2. List the titles of five famous pictures. With each 

picture title, list the name of the artist who made 

the original. Consult your art teacher. 

3. List two requisite qualities of good pictures, por- 

traits, or enlargements. 

k. Sketch a cross-section of three different picture 

frame mouldings. 
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5. Name five different kinds of wood suitable for use 

in picture frames. 

6. Hand in a complete stock bill. 

A Contract 30 to 50 Points 

1. Do one of the B Contract. 

2. List ten famous pictures and 'with each title give 

the name of the artist who made the original and 

his nationality. Consult your art instructor. 

3. List the outstanding qualities of ten good pictures, 

portraits, or enlargements. 

. Sketch a cross-section of five different picture 

frame mouldings. 

5. Do five and six of the B Contract. 

6. Name two requisites to keep in mind in taking a 

picture 'with a camera. The picture may be either a 

snap-shot or a time exposure. 

pcifications 

The picture frame should be made of wood with a firm 

texture and with no tendency to work. The thickness 

and width of the picture frame stock is governed 

largely by the type and size of the picture to be 

framed. In general, however, the stock should not 

be less than one-half inch thick. 



Procedure 

1. You vili add the details of your procedure 

schedule. The main divisions are given below. 

Prepare the moulding if ready-made moulding is 

not available. 

2. Measure the length of the frame members to suit 

the size of the picture or chart to be framed. 

CAUTION. Measure the length of the frame members 

along the inside edge and deduct two times the 

width of the rabbet. This deduction is neces- 

sitated by the fact that the Joint lines are 

farther apart at the outside of the member than 

they are at the inside edge, and that the edge 

of the picture sheet is placed outside of the 

inner edges of the assembled frame. 

3. Saw the miter cuts on each end of the two end 

members and on the two side members. 

k. Fasten the joints, using glue and suitable sized 

nails. Test for squareness. 

5. Fasten the picture in place in the frame with 

small strips of wood back of the picture card 

edge, fastened to the side of the rabbeted surface. 
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