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CHAPTER I

INTRODUCTION

Franklin D. Roosevelt says: ”We must increase voca-

tional education for those children who otherwise would not
1

receive adequate training.fl

The purpose of this study is to determine the voca-

tional and avocational pursuits of employed Mexican men in

Tempe, Arizona, and use the findings to set up teaching

units to be used as a basis for a course in industrial arts

for Mexican boys.

The following objectives are to be considered in this

study:

1. The average grade completed in school.

2. The occupations at which the men are working,

and have worked in the past.

3. The machines the men have operated on the job,

and the service and repair work they have had

to do on these machines.

4. The types of cabinet work these men have done

in the home.

1. Roosevelt, Franklin D., ”The Need for Vocational Education!!
Industrial Arts and Vocational Education, 23:203, (June 1934).



5. The machines owned in the home and the service

and repair work done on them.

6. The electrical appliances used in the home.

7. The plumbing of the home.

8. The repairs and painting done at the home.

9. The tools used, sharpened, repaired, and bought

by the individual.

10. Materials these men work with and purchase.

11. Which work would be most valuable for Mexican

boys to obtain, based on the recommendations

of these men.

From an analysis of this survey it is planned to set up

an industrial arts program which will meet the needs of the

Mexican boys of Tempe, Arizona.

The concept of what constitutes a practical school sub-

ject will affect the concept of what constitutes vocational

education in the field of industrial arts.	 It would be

difficult to conceive any program which did not attempt to

give vocational direction to the pupils who are to come under

its influence.	 Spelling, writing, and arithmetic could be

considered as most definitely vocational if they help prepare

an individual for a job as bookkeeper. However one seldom

thinks of them as such, unless they are definitely listed in

training program as preparatory to definite employment.

It is just so with all of the subjects that comprise the

field of industrial arts.	 As a part of general educational
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program, industrial arts subjects may lead into definite

vocational study.

Origin of the problem: For a number of years the writer

has worked with Mexican children in the industrial arts de-

partment.	 These students have been taught the same content

as the white children, mainly woodworking of the cabinet mak-

ing-type.	 The articles made, though they were used in the

home, had very little value to these boys.

The writer observed also that the majority of these

pupils did not continue through high school, but dropped from

school as soon as they reached the legal age, or as soon as

they finished the eighth grade.	 From this background and

realizing that something of a vocational nature should be

given these boys, came the statement of the problem.

Reasons for the study: The neglect of the schools to

meet the need of this type of pupil is the main justification

for the study. The study would be of value to the instructor

in organizing the work for these pupils, as well as making

possible the teaching of these pupils more effectively. The

program can be made to meet local needs better than has ever

been done before.

YTEvery community must assume a definite responsibility
2

in regard to its youth.” The demand for adaptation of the

2. McFarland, Charles L., Farm Mechanics Course In The Tucson
Senior IT.S. For Ranch Boys, Unpublished Master's Thesis,
University of Arizona, (1937).



course to fit the special needs of the children in the

community is probably more pressing in the industrial

studies than in any other phase of school work.	 The vari-

ations of the pupils of the school are difference in start-

ing point, and the variations of the path they must travel

to suit their needs.	 The outlook on life of these children

is quite different from that of the white child.	 The ap-

peals which may stimulate one may have little effect upon

the other.	 The schools, it seems, have overlooked a fer-

tile field for development, since the experiences of the

children are not so far removed from the fundamental neces-

sities of life.

Previous studies in the field: Though there have been

numerous studies using the vocational basis for a course

made in various fields of industrial education, the writer

has not been able to discover any work done previous to

this date, covering this problem.

Source of the data: The material upon which this study

is based, was obtained by the use of interview, question-

naire and an interpreter, through contact with these individ-

uals at their homes.

Procedure for making the study: In preparing the question-

naire much material on courses in industrial arts was checked

through, as well as the Arizona State Course of Study, and

American Vocational Association bulletin on the ”Standards

of Attainment in Industrial Arts Teaching”.



After suggestions were received from a number of

instructors in the field of industrial arts education, the

material was carefully checked and set into an adequate

questionnaire.

It was soon discovered that an interpreter was needed

in some cases to get the information which was desired.	 One

hundred thirty-nine interviews were made, which included the

majority of employed Mexican men in Tempe.

Upon completion of the survey the results were tabulated,

necessary charts made, conclusions drawn and teaching units

set up.

,conçlliliclas: As a result of this study the following con-
clusions were reached:

L. It is the duty of the school to offer types of

education, that the child needs.

2. The present types of industrial arts education

is not fitting the student's needs.

3. The findings of the study should not in any

way be construed to meet a general need, but

should be organized to meet the local needs

of the community.



CHAPTER II

DETERMINING THE NEEDS

The determination of needs according to the occupational

basis may be accompanied by some formidable objections. This

is undoubtably true in certain stages and phases of industri-

al education in the schools.	 However, it is the writer's

opinion that whatever objections may be raised, they will be

more than offset by the many and certain desirable advant-

ages to be gained by such a division.

The occupational basis may be accompanied by some for-

midable objections for certain stages and phases of indust-

rial education in the schools. It may be shown to possess

certain outstanding desirable features in other instances.

The occupational basis will best serve the purpose, as

in the present case, where it can be determined that the

needs of the group concerned, will be most adequately pro-

vided.	 This will be done by giving the most consideration

to certain standard items as applied to a wide variety of

the occupations of these men.

The educational progress of these men can best be

shown by the following table which serves as a basis for

locating the grades in which the work is to be placed:
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TABLE I

EDUCATIONAL PROGRESS OF MEXICAN -N5IN

Grade completed	 Per cent

1st. grade
2nd. grade
3rd. grade
4th. grade
5th. grade
6th. grade
7th. grade
8th. grade
9th. grade

10th. grade
11th. grade
12th. grade

1.44
1.44
5.04

10.70
3.60
7.20
7.29

38.88
5.04
5.04
3.60
3.60

The significant fact here is that the big drop in school

enrollment among Mexican people is upon the completion of the

eighth grade, hence it would seem that to reach the largest

number it would be necessary to plan our curriculum so that

what we deemed necessary to offer would be placed in the

seventh and eighth grades.

The fact that some 38.88 per cent leave school at the

end of the eighth grade is not something due to any inherent

trait of the Mexican people, but rather to our compulsory

school laws.	 Interviews disclosed that the major cases for

dropping from school in order of their importance were:

1. Completed eighth grade.	 3. To go to work.

2. Passed legal age.	 4. No reason given.
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Of the number which was found to have quit school be-

fore the seventh grade was reached the larger part were

older men who were too old to have been affected by school

laws which were passed after they were out of school.

Classification of the Occupations of Mexican Men: The

vocational occupations of Mexican men are based on all

occupations at which the men are now working or any occupa-

tion at which they have worked at any time in the past.

It seems but axiomatic to remark that we must deter-

mine the individual needs before determining the type of

industrial education to be offered.	 This of course is not

an easy task.

However, the individual needs will be determined by

the vocation, but our educational program must precede the

choice of a vocation.	 It would be a fair inference to

draw conclusions from the present occupations of Mexican

men in the community, to predict the future occupations of

the next generation.	 The writer feels that this could be

done only within certain limits, however. 	 The industrial

arts course should not only be formulated to aid the coming

generation to follow dutifully in the footsteps of their

progenitors, but it will also open up new and better possi-

bilities for the Mexican youth.

Before looking too far forward we must take cognizance

of the fact that most of the present generation of boys will

not enter high school, and while this is the case those in
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authority must give them an education as found to meet

their needs under present conditions.

The present needs can best be judged from the occu-

pational classifications as found in Table II, which

follows.

TABLE II

OCCUPATIONAL CLASSIFICATION

Occupation Per cent

Farm Labor 29.70
Common Unskilled Labor 25.08
Building Trades 9.24
Truck Driving 8.58
Flour Mill 6.60
Truck Helper 5.61
Grocery Clerk 5.28
Washing Sand and Gravel 2.00
Janitor 1.32
Run Hay Baler .99
Run Combine .33
Boilerman (College) .33
Merchant .33
Barber .33
Cook .33
Baker .33
Brick Burning .33
Blacksmith .33
Cotton Gin .33
Auto Mechanic .33
Garbage Collector .33

The most plausible ground upon which these local

occupations may deserve more emphasis is the expectation

that most of the boys will follow these types of work. From

the numerous interviews held by the writer, he came to this

conclusion.
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It was made evident from the survey that the classifi-

cations, common or unskilled labor and farm labor, were by

far the largest occupational avenues in which these men are

employed.

It is significant that these men are doing work of the

most unskilled types, which require little or no mental or

mechanical ability.

Machines Operated on Job: Machines in the majority of

occupations play an important part, and should be taken in-

to consideration in any well-rounded program of industrial

arts education.

In the following table the machines listed as farm

machines included all farm machines:

TABLE III

MACHINES OPERATED ON JOB

Machines operated Per cent

Farm Machines 40.25
Trucks 33.81
Flour Mill Machines 12.88
Concrete Mixer 8.05
Circular saw 1.61
Band Saw 1.61
Electric Drill 1.61

Though the list of machines operated is rather limited

in scope, they are pretty well grouped as to the frequency

of mention, and they also check and compare favorably with

the findings of the occupations of these men.
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The service and repair work that the men did on these

machines was rather limited.	 Only twenty-seven expressed

themselves as having serviced and repaired the machines.

Greasing, washing, and repairing breakdowns, embraced the

majority of such operations.

Types of Cabinet Work: Although not a direct matter

of inquiry, the writer while visiting the many Mexican

homes could not fail to observe that the majority of the

dwellings were inadequately and crudely furnished, for in

many instances there were only the bare necessities and

in practically all cases of cheap and poor material.

Small articles which had been made in the school shop

were not considered in this objective, but only those which

had been made for use in the home were listed.	 The follow-

ing table lists these articles:

TABLE IV

TYPES OF CABINET WORK

•

Cabinet project Per cent

:
Benches : 19.95
Stools : 17.85
Chairs •. 16.80
Ironing Boards °. 10.50
Tables •. 9.45
Dresser : 5.25
Shelves •. 5.25
Book Case : 3.15
Screens : 3.10

:
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The results of the findings definitely point to the

fact that these men have done some work in helping furnish

the home even if in a crude way.	 This knowledge along

with the observation of the writer, showed much that could

be done in the matter of more adequate furnishing of the

home. With this in mind at least some time should be taken

up by the problem of home furnishing, a program calculated

to fit the needs of these boys.

Machines Owned in the Home: The number of machines

owned and operated at home was rather insignificant both as

to the number of machines and to the repair done on them.

The following Table V lists these machines.

TABLE V

MACHINES OWNED AT HOME

Machines Per cent

:
Car •. 7.20
Truck -. 2.88
Concrete Mixer •. 1.44
Lawn Mower •. .72

:

The repair and service work deals mostly with greasing,

washing and motor overhaul. This may be added to the work

done on machines on the job.

Electrical Appliances: From the survey it was revealed

that a large part of the homes were equipped with electri-

city, with a good many appliances available. The follow-

ing table shows these appliances.
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: TABLE VI

ELECTRICAL APPLIANCES

Appliances Per cent

Radio 78.48
Iron 73.44
Fan 61.20
Small Appliances 58.32
washing Machines 28.08

The findings show that electricity is commonly used by

these people, in spite of the fact that they lack other con-

veniences which are common to the average white family. The

findings in this field are without a doubt a most desirable

basis for developing a course in electricity on the basis

for home mechanics and repair.

Plumbing: A large number of the men questioned were

found to have city water piped to their homes.	 The seventh

objective was to determine the plumbing necessary to supply

the home.	 The following table shows the plumbing found in

the Mexican homes.

TABLE VII

PLUMBING

Plumbing fixtures Per cent

:
Lavatory : 42.10
Bowl : 42.10
Tub •. 28.75
Water Hydrant (in yard) : 19.41



This finding no doubt shows a need for some simple

plumbing, for such things as replacement of pipes, washers,

fuller bulbs, faucets, cleaning drains etc.

Repairs on the Home:Over eighty of the men indicated

that at one time or another they had done some repair on

their homes. This strongly points to a good field to

include in a course for the boys.	 Repair table follows:

TABLE VIII

REPAIRS ON THE HOME

Repairs
•
•
•
• Per cent

Painting 30.19
Flooring • 10.16
Plastering 7.19
Roofing • 4.31
Carpentry 4.31
Cement Floors • 2.87
Screens 2.87
Beaver Board Walls 2.35

Painting and general repairing should be included in the

work taught these boys.	 Of necessity most of the repair

work must be done by these people themselves or not be done,

since they would not be able to finance the work.

Tools Used and Sharpened: One of the principal manipula-

tive fields of industrial education is that of conditioning

tools.	 Conditioning of tools should be given each boy for

good work demands good tools and sharp tools.	 Following are

the tools used, sharpened and bought:
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TABLE IX

TOOLS USED, SHARPENED AND BOUGHT

Tools Used Per cent

Hammer
Saw
Hoe
Axe
Shovel
Square

:
..
:
•.
:
..

78.75
56.25
41.25
41.25
37.50
26.25

Plane .. 26.25
Trowel : 22.50
Chisel .. 22.50
Hay Fork : 22.50
Brace and Bit : 7.50
Edger : 7.50
Pick .. 3.75
Rake : 3.75

Tools Sharpened Per cent

Shovel : 37.50
AXe : 37.50
Hoe : 30.00
Edge Tools : 26.25
Saw .. 15.00
Lawn Mower .. 3.75

Tools Bought Per Cent

Hammer : 30.00
Axe : 22.50
Hay Fork : 22.50
Shovel .. 22.50
Paint Brush .. 22.50
Hoe •. 15.00
Rake •. 15.00
Saw : 15.00
Bits : 7.50
Plane : 3.75
Trowel .. 3.75
Square .. 3.75
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The significance of these tool findings clearly shows

that time should be given to the teaching of conditioning

and sharpening the more common tools that are in every day

use.

Materials Used: Materials furnish an excellent oppor-

tunity for the organization of supplementary material to be

referred to, as the need for it is brought out. The next

table shows these materials worked with.

TABLE X

MATERIALS BOUGHT AND WORKED WITH

:
Materials Worked With:

Per
cent

:
: Materials Bought :

trer
cent

: •. •
Cement : 19.44 : Cement : 12.24
Sand : 19.44 : Paint : 5.04
Plaster : 8.64 : Pipe 2.16
Paint : 3.60 : Plaster .62
Wood : 2.16 : Wood .62
Sheet Iron : .72
Insulation •. .72

The above findings are based only on those materials

which were bought in any substantial quantities.	 However,

from the above and from consensus of the men questioned,

materials should be considered in such a course.	 The study

of these materials should, however, be tied up with the

actual project work that the student is doing.

Work Recommended: To answer the eleventh objective the

men were asked the question as to what courses in industrial

arts would probably be of most use to Mexican boys.	 The
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following table contains the shop work recommended:

TABLE XI

RECOMMENDED SHOP WORK

Work Recommended Per cent

Carpentry •• 50
Auto Mechanics •• 37
Electricity 29
Cement 25
Sheet Metal 10
Forge • 10
Plumbing 2
Welding • 1
Machine Shop 1

•

The majority of the men believed that the boys should

have more shop work.	 They felt that it could be used to

advantage.

From the findings as shown in this chapter the writer

feels that there is justification for a course on the voca-

tional and avocational basis.	 It is during the period of

development while he is in school that the student should

be assisted in choosing his course of procedure.	 It is

based on the guiding of the youth into the channels of in-

dustrial study, based on the occupations to fit their needs.

To make it functional in the life of the student it

must be offered in conjunction with manipulative activity

in representation of the processes and occupations found

in this work.



CHAPTER III

WHAT SHALL WE TEACH

The first task for the writer, was to select the

specific things he wished to teach and then create a sit-

uation in which the pupil will desire to learn them.

This had to be done on the basis of the education and

training desired.	 We cannot leave the selection of mat-

erial as is done in some shops to the temporary interest of

inexperienced youth.	 Therefore it is necessary to select

and arrange the materials to give the desired result.

It is by no means necessary to give the pupil training

in performing the identical tasks he may later be called

upon to perform, but it is important that he be given ex-

periences capable of wide application, and that there be

developed in him a habit of orderly procedure and systematic

work which will be of value to him in any line of endeavor.

Thus the emphasis in a course should be placed on the things

we wish to teach rather than on the things we wish them to

make.

The program should be expressed in terms of the infor-

mation, the attitudes, the habits of work we expect the

boys to have when they have completed their period of train-

ing.

Analyzing our Task
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When confronted with a problem we immediately set

about the task of systematically separating it into its

parts and then make careful examination of all the Darts,

in order to classify them and to be able to handle them

with greater satisfaction and assurance.

Since the field of any one vocation taken as a whole

is too large and complicated to be handled as a unit, it

is necessary to break it up into convenient learning units.

Naturally these units will not be unrelated nor separ-

ated but integrating parts of a larger plan.	 To the

teacher they become instruction units, to the pupil, they

become learning units.

The division must be such that the units will be suf-

ficiently simple to be within the grasp of the pupil.	 In-

struction in the units must always be available for those

who forget, and for those not well grounded in them.

The size of the teaching units cannot be determined

by the length of the recitation period, for one unit may

require two or more lesson periods.	 The student should

feel that there is a unity in the lesson presentation, just

as he would recognize the unity in a story.

Jobs cannot be justified as teaching units for too

often they are complicated and contain too many elements

in which the pupil needs instruction. The instruction

unit should deal with principles or operations that are

more or less general in their application, and are not
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limited to one particular job. For example THow to Apply

Paste Filler'? is an instruction unit which is involved in

many jobs of wood finishing, and while it may be used in

the job of finishing a hardwood floor, it may also be used

in finishing a table.	 This makes it possible to use a

large variety of jobs as a means of teaching, and gives

wider flexibility, and greater emphasis to the principles

taught.	 The units of instruction consist of the things

we wish to teach.	 The problems or jobs offer a variety

of more or less interesting opportunities to teach them.

Job Analysis 

Some engaged in a particular vocation will analyze

that vocation merely in terms of the job performed.	 This

is wholly inadequate.	 From the teaching point of view

principles must be taught first then applications, or may-

be an application first, but merely to illustrate a_prin-

ciple.	 An orderly development would seem to demand that

for teaching purposes, we must first let the principles

and then technical operations needed for the broader views

be applied.	 No matter what we have for a course of study

or the methods of teaching employed, no teacher of shop

work can escape organizing his work on this basis.	 From

this analysis we will have a definite list of things to

teach, which will give us a definite list of of things to

teach, which will give us a definite program to teach and

upon which to test the pupils.
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Teaching Lists 

Each teacher should ask this question before trying to

draw up a course of teaching units.	 "What do I expect my

students to be, to know, and to be able to do at the end of

the school year, as a result of their experiences and my

teaching in the subject?”	 It is then necessary to state

these objectives in specific, simple terms so they may be

readily understood.	 It is necessary to use these lists

as a basis for the goals which we wish to reach. 	 It is

not feasible to arrange the teaching units in the order of

difficulty, but rather according to the frequency in which

they will occur on the job.	 These lists may suggest to

some a return of the old exercise method of many years ago.

These people are not, however, familiar with the actual

conditions as they exist, with production as the primary

consideration, rather than in terms of things to be learned.

The solutidn of our problem lies in a wise combination of

both.	 The lists of things to be taught must have a promin-

ent place in the course and the pupils should be checked

against this list.	 In this way the pupil not only is

taught skills and methods of construction, but he may see

them in their practical location.

With this in mind and using the material as gathered

in Chapter II, as a basis the writer has attempted to set

up the following teaching units.
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Mechanical Drawing 

Mechanical drawing should be taught as the basis for

all mechanical occupations.	 While it is realized that

these boys cannot reach a great degree of proficiency, it

seems very necessary that they be taught to such a degree

that they may be able to read a simple drawing, and act-

ually make working drawings of the projects which they

construct.

Teaching List 

I. The things the pupil should be able to do.

1. Fasten the drawing paper on the drawing board.

2. Sharpen a pencil for drawing.

3. Measure with and read a scale.

4. Mark points with a pencil.

5. Choose the necessary views of an object.

6. Plan a drawing and make a layout.

7. Use the T-square and triangles in drawing

horizontal lines.

8. Use the T-square and triangles in drawing

vertical lines, and lines making common

angles with the horizontal line.

9. Use the triangles to draw lines parallel to

others.

10.Be able to draw and know when to use the dif-

ferent kinds of lines required in drafting.

11. Block out the various views of a drawing.
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12. Make a front view and top view, and know

the relationship of these views.

13. Pencil a drawing in the correct order.

14. Draw views with hidden edges.

15. Dimension a drawing.

16. Use a pencil compass.

17. Make arrow heads.

18. Make numerals and letters.

19. Make a drawing to scale.

20. Check a drawing.

IL The things the pupil should know.

1. The kinds of scales found on the rule.

2. How to use the triangles to get various angles.

3. The kinds of lines and what they mean.

4. How to place dimensions on a drawing.

5. How to read a simple blueprint and work from

the same.

Woodworking 

From the survey it was made plain that woodwork should

be a rather large unit of work.	 With this in mind the

units of cabinet making, carpentry, and care of woodworking

tools are included under the heading of woodwork.	 In do-

ing this it was decided that this would allow the instructor

to meet more nearly the needs of the boys than taking the

trade of carpentry alone.
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I. The things the pupil should be able to do.

1. Read a working drawing.

2. Make out a bill of material.

3. Plan procedure for doing the job.

4. Check materials.

5. Measure and divide spaces with a rule.

6. Lay out pattern on stock.

7. check layout.

8. Lay out curves with dividers or compass.

9. Gage with a pencil.

10. Gage with a marking-gage.

11. Test for squareness with the try-square.

12. Lay out square cuts with the try-square.

13. Adjust a plane.

14. Plane a surface true.

15. Plane an edge square with an adjoining surface.

16. Plane end-grain.

17. Proceed properly in squaring up a board.

18. Saw to line with a rip-saw.

19. Use a back-saw.

20. Saw with a coping-saw.

21. Drill holes in wood.

22. Countersink holes.

23. Bore holes with an auger-bit.

24. Fasten with screws.

25. Trim and pare with a chisel.
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26. Smooth with sandpaper.

27. Drive and drill nails.

28. Set a nail.

29. Lay out and test bevels with a T-bevel.

30. Smooth curved work with a spoke shave.

31. Lay out and cut a chamfer.

32. Use handscrews and clamps.

33. Sharpen edge tools.

34. Prepare and use glue.

35. Sharpen a screwdriver.

36. Apply hardware.

37. Apply finishes.

II. The things the pupil should know.

1. Know the standard dimensions of lumber and

how lumber is graded.

2. Know the kinds of glue and how to prepare

them.

3. Know the sizes and kinds of nails.

4. Know how screws are made and sold.

5. Know how sandpaper is made and sold.

6. Know the types of wood joints and their

uses.

Electricity 

The field of electricity should be limited, of

necessity to the elementary field of electricity.	 There

are certain practical applications especially in the repair
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of appliances however which should be covered.

Most of the manipulative units are very simple.	 They

involve such things as splicing wires, removing insulation

from wires, soldering, connecting wires to a binding post,

insulating the like, which together with standard methods

constitute the learning units.

I. The things the pupil should be able to do.

1. Read and make a wiring diagram.

2. Make common splices.

3. Solder and tape a splice.

4. Attach wire to a binding post.

5. Wire a door bell.

6. Wire a single light lamp.

7. Install a !Teed Trough!! switch.

8. Dismantle and reassemble a brass shell socket.

9. Tie an underwriter's knot.

Auto Mechanics 

Although only a limited number of those interviewed

owned automobiles, there were a number of the men who eith-

er worked with trucks or drove them.

The automobile being the most widely used of any of

the machines, makes it necessary that people know something

about it in regard to its care and operation.

They should know something about the common causes of

failure, and how to prevent these failures when possible.

It is true that in school shops much valuable time is
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often wasted in tinkering with and making small minor re-

pairs.	 The attitude of the writer is that there is no

virtue in doing a production job.

The list here submitted by the writer is therefore

not a list of repairs the boy should be able to do, but a

list of experiences which will be helpful to him in under-

standing some of the fundamental problems of the auto-

mobile.

I. Things the pupil should be able to do.

1. Plan the procedure for doing the job.

2. Test and clean spark plugs.

3. File, adjust, and replace contact points.

4. Grease a car.

5. Wash and polish a car.

6. Clean gasoline lines.

7. Clean and remove sediment from the radiator.

8. Test and care for a battery.

9. Adjust the tension on a fan and generator belt.

10. Remove and replace a wheel on the car.

11. Repair a puncture with a cold patch.

12. Adjust the charging rate of a generator.

13. Clean a commutator.

General Metal Work

Because of the lack of use of metal work, by these

people as found from the survey the writer concluded that

to give the boys desirable experiences in the field of
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metal work a course in general metals would more nearly fit

their need than specialized courses.

I. Things the pupil should be able to do.

1. Make out a bill of material.

2. Check material.

3. Tin a soldering copper.

4. Solder a hole.

5. Sweat on a patch.

S. Use tinner's snips for cutting sheet metal.

7. Rivet joints.

8. Use a hack saw.

9. Use a cold and cape chisel.

10. Use a file.

11. Use taps and dies.

12. Draw out hot metal.

13. Temper small tools.

Cement Work 

The survey disclosed that cement work was very general

with these people, therefore it is highly desirable that

this be made a unit of any course which would be construct-

ed to fit their needs.

I. The things the pupil should be able to do.

1. Plan forms.

2. Proportion materials for strength.

3. Mix concrete by the hand method.

4. Place concrete in forms.
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5. Smooth and finish concrete.

6. Cure surface and protect work.

7. Test sand.

8. Sift materials.

Home Mechanics

In addition to the foregoing units, all other units

were grouped under the title of home mechanics.

Many of the other units can be used in work about the

home.

I. The things the pupil should be able to do.

1. Sharpen knives.

2. Sharpen shears or scissors.

3. Sharpen a garden hoe or shovel.

4. Repair a hole in a plaster board.

5. Cut and set a pane of glass.

6. Repair a lock.

7. Put new wire on the screen.

8. Set a butt hinge.

9. Tighten a loose joint on furniture.

10. Refinish a piece of furniture.

11. Repair a leaky faucet.

12. Repair a flush tank.

13. Clean a trap in the sink.

The teaching units as listed are no doubt too large

for one course, but the writer feels that by careful sift-

ing of the materials, a well planned course could be work-
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ed out to meet the needs of these boys.



CHAPTER IV

THE TEACHING UNITS

The writer in sifting the material which should go

into this chapter, set up the following TIscreenTI, to

determine what should go into such a course for Mexican

boys.

Screen 

1. To what extent does the unit fit the needs of the

boy?

2. Is the equipment available to teach the unit?

3. Is the cost of teaching the unit within reason?

4. Is the time available?

5. Is the work socially sound?

6. Is the unit of work within the ability of the

boy?

7. Is the work measurable?

The units as listed in Chapter III were then run

through the screen and from that experience, came the

following units which could be taught not as projects,

but as things to be taught to and learned by the pupil.

Mechanical Drawing 

Unit 1. To fasten the drawing paper to the drawing board.

References:

Douglass and Roberts: Instruction Units in Hand
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Woodwork, p. 19.

Mathewson and Stewart: Applied Mechanical

Drawing, pp. 7, 8.

McGee and Sturtevant: General Mechanical

Drawing, p. 10.

French and Swensen: Mechanical Drawing for

High Schools, p. 3.

Rotmans: Instruction Sheets in Mechanical

Drawing, p. 5.

Procedure:

1. Place your paper in the center of the draw-

ing board and pin down the upper right hand

corner with a thumb tack.

2. Place your T-square against the left edge of

the board and slide it to the top edge of

the paper.

3. Bring the top edge of the paper parallel with

the top edge of the T-square.

4. With a thumb tack pin down the other corner.

Unit 2. To sharpen a pencil for drawing.

References:

French and Swensen: Mechanical Drawing for High

Schools, p. 4.

Rotmans: Instruction Sheets in Mechanical Draw-

ing, p. 2.

Procedure:
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1. Sharpen the pencil by cutting away the wood

at a long slope.

2. Be careful not to cut the lead.

3. Expose lead about one quarter of an inch.

4. Shape lead to conical point by rubbing it

back and forth on sandpaper.

5. Never sharpen your pencil over the paper or

drawing board.

Unit 3. To measure with and read the scale.

References:

French and Swensen: Mechanical Drawing for High

Schools, pp. 10-12.

Dietzgen: Use and Care of Drawing Instruments,

pp. 6, 7.

Procedure:

1. The architects rule is used for measuring,

and scaling drawings.

2. The following scales are found on the archi-

tect's scale: 3/32u, 1/8”, 3/16 11 , 1/4u, 3/8u,

1/2u, 3/4 11, and 1 inch.

3. Most architects use 1/4 11 scale.

4. Most cabinet drawings are 1/8 11 , 3/16u, or

1/4 11 equals one inch.

5. Measure with the rule parallel to the side

you are attempting to measure.

Unit 4. To mark points with a pencil.
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Procedure:

1. Be sure your pencil is sharp.

2. Tip the scale upon the edge when marking.

3. Hold the rule straight with the object.

4. Put as few marks on the work as possible.

5. Make light marks which can be easily removed.

6. Make a dot as small as possible so that the

work will be accurate.

Unit 5. To choose the necessary views of an object.

References:

French and Swensen: Mechanical Drawing for High

Schools, Chapter III, pp. 21-50.

Mathewson and Stewart, Applied Mechanical Draw-

ing, pp. 22-24.

Berg and Kronquist: Mechanical Drawing Problems,

P- 24.

Ermeling, Fischer and Greene, Mechanical Draw-

ing, pp. 20, 21.

Woellner and Wittick: General Mechanical Draw-

ing, p. 12.

Procedure:

1. Place the model on the pedestal so that you see

only one face, and call this the front view.

2. Now move one fourth of a circle around the block

and you will find that you see another view, on

the right side face of the model.	 call this



the side view.

3. Place yourself in front of the front view as

you did at first.

4. Now move straight forward and at the same time

raise yourself up, so that you are looking direct-

ly on top of the model. This is called the top

view.

5. The three views you have just examined are the

views that in the majority of cases, are the

ones shown In a working drawing.

6. The relationships of these views are true for

all working drawings, in the following manner:

The side view is drawn directly to the right of

the front view, and the top view directly above

the front view.

Unit 6. To plan a drawing and make a layout.

References:

Willoughby and Chamberlaine: General Shop Hand-

book, p. 20.

Woellner and Wittick, General Mechanical Drawing,

p. 19.

Berg and Kronquist: Mechanical Drawing Problems, p.

20.

McGee and Sturtevant: General Mechanical Drawing,

p. 16.
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Procedure:

1. See the lay out sheet for arrangement.

2. Use very light pencil line extending nearly

all lines to the border.

3. Lay out the top, front, and end views.

4. Erase all lines not needed.

5. Darken outlines with a firm line using a 2H

pencil.

6. Be sure the views are arranged to make your

paper look neat.

Unit 7. To use a T-square and pencil for drawing horizontal

lines.

References:

Douglass and Roberts: Instruction Units in Hand

Woodwork, p. 20.

French and Swensen: Mechanical Drawing for High

Schools, pp. 5-6.

Dietzgen: Use and Care of Drawing Instruments,

p. 4.

Procedure:

1. Hold the T-square firmly against the board.

2. Draw from left to right.

3. Use the upper edge of the T-square blade only,

never the lower.
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Unit 8. To use the T-square and triangles for drawing

vertical lines.

References:

French and Swensen: Mechanical Drawing for High

Schools, p. 7.

Dietzgen: Use and Care of Drawing Instruments,

p. 4.

Ermeling, Fischer and Green: Mechanical Drawing,

p. 19.

Procedure:

1. All vertical lines should be drawn with the

vertical edge of the triangle as a guide.

2. Place the triangle on the upper edge of a

T-square.

3. Lines should be drawn toward the top of the

paper.

Unit 9. To use the triangles to draw lines parallel to

others.

References:

French and Swensen: Mechanical Drawing for High

Schools, p. 7.

Berg and Kronquist: Mechanical Drawing Problems,

p. 16.

Woellner and Wittick: General Mechanical

Drawing, p. 20.

Procedure:
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1. The 45 degree angle projection lines and

other projection lines of this angle are

drawn with the T-square and 45 degree tri-

angle.

2. Lines of 30 degree and 60 degree angles are

made with the 30 degree and 60 degree angle

and T-square.

3. Lines of angles other than 45 degree, 30 de-

gree, and 60 degree may be made parallel to

each other by shifting the T-square and tri-

angles, in different positions to give the

angle desired.

Unit 10. To be able to draw and know when to use the dif-

ferent kinds of lines required in drafting.

References:

French and Swensen: Mechanical Drawing for High

Schools, pp. 64, 65.

McGee and Sturtevant: General Mechanical Drawing,

pp. 18, 19.

woellner and wittick: General Mechanical Drawing,

10 . 21.

Berg and Kronquist: Mechanical Drawing Problems,

pp. 15, 16, 17.

Dietzgen: Use and Care of Drawing Instruments,

p. 10.

Procedure:
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1.The trained draftsman uses a number of stand-

ardized lines in making his drawings.

2. We need to become familiar with five for our

work.

3. You will notice that each line is distinctly

different from the others.

4. Object lines are unbroken lines.	 They repre-

sent the outlines of an object.

5. a. Extension lines are broken into lone parts.

They are used to connect one view and the

corresponding parts of another view, of the

same object, namely the front, end and top

views.

b. Single parts of extension lines also repre-

sent the limits of a dimension.

(Note) An extension line should never

touch the outline of the object; there

should always be a little space between it

and the object.

6. Hidden lines are broken into short parts.

They represent edges which cannot be seen.

7. Dimension lines are continuous lines, broken

only by numerals which give the dimension.

8. Arrows placed on the ends show from what point

to what point the dimension is measured.

9. Numerals are placed in the broken part of the
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dimension line to give the measurement of the

part indicated.

10. The symbols after a number mean the number of

feet or inches.

Unit 11. Block out the various views of a drawing.

References:

Berg and Kronquist: Mechanical Drawing Problems,

p. 13.

woellner and Wittick: General Mechanical Draw-

ing, p. 19.

McGee and Sturtevant: General Mechanical Draw-

ing, p. 16.

Procedure:

1. Plan work so it will come in middle of sheet.

2. Plan margins and spaces between views so that

work will not be crowded but will look neat.

3. Use very light pencil lines, extending all

lines nearly to the border lines.

4. Lay out front, top, and end views in their

respective order.

5. Erase the light lines where they are not

needed.

6. Darken the outlines with a darker line.

Unit 12. To make a front view, and top view and know the

relationship of these views to the side view.

References:
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French and Swensen: Mechanical Drawing for High

Schools, pp. 24-28.

McGee and Sturtevant: General Mechanical Draw-

ing, p. 22.

Mathewson and Stewart: Applied Mechanical Draw-

ing, pp. 22, 23.

Rotmans: Instruction Sheets in Mechanical Draw-

ing, pp. 13-31.

Procedure:

1. The three views represent an object that has

height, width, and length.

2. Each view is the exact outline, drawn to

scale, of a full view of the face it repre-

sents.

3. The front view gives the height and width.

4. The side view gives the height and length.

5. The top view is the same width as the front,

and the same length as the side.

6. The front and side views are the same height

and drawn on the same level.

7. The side view is drawn directly to the right

of the front view and the top view directly

above the front view.

8.These relationships are true for all ortho-

graphic drawings.
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Unit 13. To pencil a drawing in the correct order.

References:

Woellner and Wittick: General Mechanical Draw-

ing, pp. 16-23.

French and Swensen: Mechanical Drawing for High

Schools, p. 65.

Procedure:

1. Lay off the sheet to proper size, and block

in title space or record strip.

2. Plan the arrangement of views.

3. Draw the primary center and base lines.

4. Lay off the principal measurements.

5. Block in views by drawing the preliminary

and final blocking in lines.

6. Lay off the detail measurements.

7. Draw the center lines for details, and see

that two intersecting center lines are drawn

to locate all circles, and that there are cen-

ter lines for the axis of all cylinders.

8. Draw all complete circles and the preliminary

and final lines for details.

9. Draw part circles, fillets, and rounded cor-

ners.

10. Draw such lines as could not previously be

drawn.

11. Draw all extension and dimension lines.
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12. Put all dimensions and notes on.

13. Cross hatch all sectioned surfaces.

14. Put on title.

15. Check drawing.

Unit 14. To draw views with hidden edges.

References:

Rotmans: Instruction Sheets in Mechanical

Drawing, p. 17.

Schultz and Schultz: School and Home Shop Work,

p. 9.

Mathewson and Stewart: Applied Mechanical Draw-

ing, p. 19.

Procedure:

1. These lines are broken into short parts.

2. They represent the edges which cannot be seen.

3. On some drawings a line may be represented as

a hidden and as an object line.

Unit 15. To dimension a drawing.

References:

French and Swensen: Mechanical Drawing for High

Schools, Chapter IV, p. 51.

Mathewson and Stewart: Applied Mechanical Draw-

ing, pp. 27-30.

Woellner and wittick: General Mechanical Draw-

ing, p. 23.

Ermeling, Fischer and Greene: Mechanical Draw-
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ing,pp. 26, 27, 28.

Procedure:

1. Based on the idea of considering any object

made up of a number of simple shapes you pro-

ceed with the problem.

2. When a number of pieces are assembled, each

piece is first considered separately and then

in relation to the other pieces.

3. In this way description of a complete machine,

of a piece of furniture or a building is no

more difficult thanthe dimensioning of a sin-

gle piece.

4. Regardless of location on the sheet, dimensions

must read from the lower and right hand side of

the sheet.

5. Print all figures 1/8tT high and slanting 60 de-

grees with a dimension line.

6. The figures in vertical dimension lines are

read from the right side of a paper.

7. Figures should not touch any lines.

8. Never use a center line as a dimension line.

9. Never use a line of the drawing as a dimen-

sion line.

10. Never have a dimension line in a continua-

tion of the drawing.

11. Always give diameter of a circle not radius.
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12. Always give the radius of an arc.

Unit 16. To use a pencil compass.

References:

French and Swensen: Mechanical Drawing for High

Schools, p. 10.

Dietzgen: Use and Care of Drawing Instruments,

p. 8.

Procedure:

1. Drawings are made up of curved lines and

straight lines.

2. Circles are drawn with a compass.

3. Adjust the needle point so that it is a

very little longer than the pencil point.

4. The compass is manipulated entirely with

the right hand.

5. They are opened by pressing between the

thumb and second finger.

6. They are set to proper radius by placing

the needle point at the center and adjust-

ing the leg with the first and second fingers.

7. when the radius is set raise the fingers to

the handle.

8. Revolve the compass by twirling the handle

between the thumb and the finger.

9. Start the arc near the lower side and re-

volve clockwise.
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10. Incline the compass in the direction of the

line.

Unit 17. Make arrow heads.

References:

French and Swensen: Mechanical Drawing for High

Schools, p. 52.

McGee and Sturtevant: General Mechanical Draw-

ing, p. 19

Procedure:

1. Arrow heads are important because they point

the way and show us the actual length of the

line.

2. They should be about 3/16” long, 1/16 1, wide

and sharply pointed.

Unit 18. Make numerals and letters.

References:

Ermeling, Fischer and Greene: Mechanical Draw-

ing, 10, 11.

Mathewson and Stewart: Applied Mechanical Draw-

ing, p. 35.

Woellner and Wittick: General Mechanical Draw-

ing, pp. 5, 6.

McGee and Sturtevant: General Mechanical Draw-

ing, Chapter II, p. 39.

French and Swensen: Mechanical Drawing for High

Schools, pp. 15-19.
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Procedure:

1. All letters must have the same slant.

2. This slant is easily established by making

right angle triangle with the proportion of

three to eight.

3. Guide lines should be used until the student

becomes expert enough to do without them.

4. The width of a letter is three fourths of

its height.

5. There are three exceptions, the letter I

which has only the thickness of a line, M

which has the same height as width, and W

which is a little wider than it is high.

6. The slant lines run through the middle of

such letters as A, V, W, and Y.

7. In printing fractions be sure the dividing

line is parallel to the dimension line.

8. Fractions should be slightly longer than

single numbers so as to space them well on

the sheet and not over crowd them.

Unit 19. To make a drawing to scale.

References:

French and •Swensen: Mechanical Drawing for High

Schools, pp. 11, 12.

woellner and Wittick: General Mechanical Draw-

ing, p. 27.
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Mathewson and Stewart: Applied Mechanical Draw-

ing, p. 10.

Procedure:

1. Then objects are small they may be represent-

ed full size.

2. Then the object is too large to draw it on

paper, then the drawing must be made smaller

than the object.

3. The latter is called drawing to scale.

4. The common scales used in mechanical drawing

are 1/2, 1/4, 1/8, and 1/16 full size.

5. These scales are often placed on the drawing

as 6“ equals ly, 3T/ equals 1 1 etc.

6. If any larger object is to be represented in

a certain space a scale should be adopted

which will cause the drawing to fill the

space in the best way.

Unit 20. Checking a drawing.

References:

French and Swensen: Mechanical Drawing for High

Schools, pp. 61-63.

Procedure:

1. See if the views completely describe the

shape of each piece.

2. See if there are any unnecessary views.

3. See that the scale is sufficiently large to



49

show all details clearly.

4. See that all views are drawn to scale and

that correct dimensions are given.

5. See that sufficient dimensions are given to

define the size of all parts completely.

S. See that the kind of material and number of

each part is specified.

7. See that the kind of finish is specified,

that all finished surfaces are marked, and

that finish is not called for where not

needed.

8. See that all necessary explanatory notes are

given and that they are properly placed.

The things a pupil should know:

Unit 1. The kinds of scales found on a rule.

1. The kinds of scales found on a rule are

those divided into 1/27 , 1 1/4' 1 , 1/8'7,

and 1/161/.

2. Other faces are divided from 3/32” to

1 1/2”.

Unit 2. How to use the triangles to get various

angles.

1. By using the triangles separately you

may obtain the following angles: 30, 60,

and 45 degrees.
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2. By using the two triangles combined

in conjunction with your T-square you

may also obtain 15 degree and 75 de-

gree angles.

Unit 3. The kinds of lines and what they mean.

1. Discussed under drawing Unit 10.

Unit 4. How to place dimensions on a drawing.

1. Discussed under drawing Unit 15.

Unit 5. How to read a simple blueprint and work

from same.

1. A set of plans consists of all overall

and detail drawings necessary to indi-

cate clearly to the worker what is to

go into the finished product, and how

it is to be constructed.

2. Specifications must be written for those

things which cannot be adequately describ-

ed on the drawing.

3. The reader of the plans must have each

separate part of the work in mind and

tied up with the whole object.

4. All details should be carefully studied

because these are often the most impor-

tant.

5. Note and check all dimensions and

scales before going to work.
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Woodworking 

Unit 1. To read a working drawing.

Reference:

Stanley: How to Work with Tools and wood:

Chapter VI, p. 57.

Procedure:

1. ks this was discussed under the units

on drawing the writer refers you to

that section.

Unit 2. To make a bill of material.

References:

Douglass and Roberts: Instruction and

Information Units in Hand Woodworking,

pp. 23, 24.

Douglass and Roberts: Modern Projects in

Woodwork, pp. 101-128.

Cook, Scranton and McCully: Farm Mechanics,

Text and Handbook, pp. 77-80.

Fryklund and LaBerge: General Shop wood-

work, pp. 84, 85.

Procedure:

1. The first step in any job is the procure-

ment of materials.

2. A bill of material for any project is

made up of a list of separate parts giv-

ing the exact size of each.
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3. After this bill has received the

teacherrs approval, present it to the

stock room for material.

4. As a matter of economy, the stock or

raw lumber should be figured into as

few pieces as practical.

5. After this has been done reduce the

amount found in all the parts and mul-

tiply it by the price per foot.

6. Allowance for squaring to length and

width must be made and added to the

cost of the project.

7. The hardware required on the piece must

be figured into the cost as well as the

amounts and kinds required to do the job.

Unit 3. Plan the procedure for doing the job.

References:

Douglass and Roberts: Instruction and Informa-

tion Units in Hand Woodworking, pp. 22, 23 1 24.

Fryklund and LaBerge: General Shop Woodwork,

p. 80.

Procedure:

1. After the bill of material has been made, you

should plan the order of procedure for getting

out stock and constructing the project.
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2. Each project, or at least parts of it,

will probably have a different procedure

from that of other projects.

3. (Example of procedure for a foot stool).

a. Select the cut out stock for four legs.

b. Square this stock to finished dimensions

of 1 1/2u by 1 1/2/ , by 10u.

c. Lay out the mortises on the legs accord-

ing to the blueprint.

d. Cut the mortises.

e. Shape and taper the legs.

f. Select and cut stock for the rails.

g. Square rails to dimensions of 3/4” by

2 3/4” by 14u.

h. Lay out and cut tenons to fit mortises

in the legs.

i. Cut a 3/8” rabbet on the inside edge of

the rails.

j. Cut out the inside corners of the legs

to match the rabbets.

k. Glue end rails and legs.

1.Glue side rails and legs.

m. Make corner blocks and fasten in place

with screws.

n. Make frame for upholstering.

o. Rabbet the lower outer edge of the up-
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holstering frame.

p. Upholster the frame.

Unit 4. To check the material.

Procedure:

1. Select stock that will work out to the best

advantage.

2. Avoid as much waste as possible.

3. It is not necessary to cut your stock from

large boards to get the best possible quality

of material.

4. Smaller pieces will often eliminate much

waste in cutting.

Unit 5. To measure and divide spaces with a rule.

References:

Douglass and Roberts: Instruction and Informa-

tion Units in Hand Woodworking, pp. 27, 28.

Fryklund and LaBerge: General Shop Woodworking,

p. 6.

Willoughby and Chamberlin: General Shop Hand-

book, p. 30.

Procedure:

1. Used to measure on rough stock and lay out

specified dimensions.

2. The foot and inch are standard linear measure-

ments in woodwork.

3. The divisions on most rules are: 1/16n, 1/8n,
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1/4”„ 1/2 1 1 , and Di.

4. Unless you understand and apply these you

will have serious difficulties.

5. The most common rules are, two-foot folding

rule, the one-foot and two-foot one-piece

bench rules, and the zig-zag rule.

6. Measuring short distances.

a. Place rule on edge.

b. In this way you may mark with a knife

or sharp pencil the exact graduation.

c. For most accurate measurement a knife

is recommended.

d. When marking a number of spaces place

your marks without moving the rule.

7. Measuring long distances.

a. In measuring long distances use either

zig-zag or spring steel rule.

b. The longer the rule the more accurate

will be the dimension.

c. A fraction of an inch is apt to be lost

each time the rule is moved.

d. Place rule on edge and make a number of

fine layout marks.

8. To divide a board into any given number of

parts.

a. Place rule on edge on surface of board.
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b. Mark the divisions, and through the points

draw lines parallel to the edge of the

board.

c. Example:

1. Take a boart five inches wide.

2. To be divided into four equal parts.

3. Place rule on board so zero and six

inch marks appear on the edges.

4. Hold rule firmly in position and mark

1 1/2n, 3n, and 4 1/2n.

5. Parallel lines drawn through these three

points will lay off board into four

equal parts.

Units 6 and 7. To lay out patterns on stock and check.

References:

Fryklund and LaBerge: General Shop Woodwork,

pp. 19, 20, 21, 22.

Douglass and Roberts: Instruction and Infor-

mation Units in Hand Woodworking, pp. 43, 44.

Douglass and Roberts: Modern Projects in Wood-

work, pp. 20, 21.

Harmes: Furniture of Yesterday and Today,

pp. 18, 19, 20.

Procedure:

1. It is frequently necessary to transfer

designs, such as appear in various craft



magazines and books to the project under

construction.

2. Such designs are usually laid out in squares

representing one half and one inch.

3. Lay out on a sheet of heavy paper a number of

1 inch squares corresponding to the number

found in the original design.

4. Fold your paper carefully in the middle, then

you will need only draw one half of the pattern,

so make sure that the original drawing is equal

to one half of the pattern.

5. Observe carefully where the curves cross the

lines in the squares, and make a mark where

the curve crosses each square of your drawing.

6. With a pencil draw a free hand curve through

the different points.

7. Study your drawing carefully to see that it

forms nice graceful curves. 	 A pencil used

here and there will often aid in producing

pleasant curves.

8. Cut the design out with a pair of scissors

and place the full design on a piece of wood

and trace around it.

9. If a number of the same pattern are to be

made, make it of tin or wood as it would be

more accurate and lasting.
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Unit 8. Lay out curves with dividers or compass.

References:

Fryklund and LaBerge: General Shop woodwork,

p. 19.

Procedure:

1. They may be used to take measurements from

a rule or take measurements from a drawing.

2. Make sure the legs are dressed to a fine

point.

3. Release the thumb screw and set at the re-

quired distance.

4. Tighten the thumb screw.

5. Should a fine adjustment be needed turn the

thumb nut to the right or to the left as

needed.

6. Measure and square with a try-square to get

the point from which the circle or arc is to

be scribed.

7. Set one leg in the intersection and test with

the eye to see if the center is properly

located.

8. Swing the dividers from left to right making

a sharp but light line in the board.

Unit 9. To gauge with a pencil.

References:

Stanley: How to Work with Tools and Wood, p. 26.
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Fryklund and LaBerge: General Shop Woodworking,

p. 7.

Cook, Scranton, and McCully: Farm Mechanics,

Text and Handbook, p. 70.

Procedure:

1. Grasp the pencil with the thumb and fore

finger, having the pencil point touch the

mark.

2. Using the third finger as a stop against

the edge of the board scribe your work.

Unit 10. To gauge lines with a marking gauge.

References:

Fryklund and LaBerge: General Shop Woodworking,

p. 10.

Stanley: How to Work with Tools and Wood, pp.

26, 27.

Stanley: The Stanley Tool Guide, p. 25.

King: Kingts Woodwork and Carpentry, p. 159.

Wood and Smith: Prevocational and Industrial

Arts, pp. 17, 18.

Procedure:

1. Determine the desired dimension.

2. Set the gauge with a rule measuring from

the block to the very point of the spur.

3. After tightening the screw test it to see

if it is accurately set with the rule.
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4. Hold the gauge with the first finger on

the head and tilt away from you, keeping the

block firmly pushed against the edge of the

stock.

5. Push the gauge steadily away from you, mak-

ing a line just heavy enough to see.

6. Do not use for marking across the grain.

Unit 11. To test for squareness with the try-square.

References:

Stanley: The Stanley Tool Guide, p. 25.

Fryklund and LaBerge: General Shop woodworking,

p. 14.

Willoughby and Chamberlain: General Shop Hand-

book, p. 43.

Wood and Smith: Prevocational and Industrial

Arts, p. 17.

Douglass and Roberts: Instruction and Informa-

tion Units in Hand Woodworking, p. 40.

Procedure:

1. The try-square is used for testing surfaces,

edges and ends of small boards.

2. Hold the piece being tested toward the light.

3. Hold the try-square with blade on the edge

and the handle against the working face.

4. Move the try-square with pressure along the

entire edge.
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5. Observe the appearance of light under the

blade to mark high places for planing.

Unit 12. Lay out square cuts with a try-square.

References:

King: Woodwork and Construction, pp. 60-62.

Hjorth: Principles of Woodworking, pp. 2-7.

Douglass and Roberts: Information and Instruc-

tion Units in Hand Woodworking, pp. 27, 28.

Procedure:

1. To square a line across the end of stock,

place the handle of the try-square firmly

against the straightest edge of the stock

with blade extending across surface to be

marked.

2. Square line along outside edge of stock using

top side of blade.

Unit 13. To adjust a plane.

References:

Stanley: The Stanley Tool Guide, p. 22.

Stanley: How to Work with Tools and wood, pp.

37, 38.

Fryklund and LaBerge: General Shop Woodworking,

pp. 11, 12.

Cook, Scranton and McCully: Farm Mechanics Text

and Handbook, pp. 53-55.

Unit 14. To plane a surface true.
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References:

Hjorth: Principles of Woodworking, pp. 71, 72.

Stanley: The Stanley Tool Guide, p. 24.

Stanley: How to Work with Tools and Wood, pp.

39-41.

Wood and Smith: Prevocational and Industrial

Arts, pp. 93-95.

Fryklund and LaBerge: General Shop Woodwork,

p. 13.

Procedure:

1. Fasten the piece of wood firmly on the bench

using a bench stop.

2. Plane with the grain.

3. If the wood is torn or roughened by the first

stroke, reverse the piece of material.

4. If the grain is not even and difficulty is

encountered, adjust the plane to take a very

thin shaving.

5. Test for high places by laying edge of fram-

ing square across the board.

6. Also test from corner to corner.

Unit 15. To plar and edge square with an adjoining surface.

References:

Hjorth: Principles of Woodworking, pp. 70, 71.

Stanley: The Stanley Tool Guide; p. 24.

Stanley: How to Work with Tools and Wood,p. 41.
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Wood and Smith: Prevocational and Industrial

Arts, pp. 93-95.

Fryklund and LaBerge: General Shop Work, p. 14.

Procedure:

1. Plane and edge square with an adjoining sur-

face.

2. Fasten the board securely in the vice with

the best edge up.

3. Grasp the plane as in planing a surface but

hold the knob with the fingers sliding again-

st the board. This will aid in holding the

plane steady.

4. Take full strokes and get full width of the

shavings, keeping in mind to press down on

the knob at the beginning of each stroke.

5. Hold the board to the light and sight down

edge carefully to see if you are keeping it

straight.

Unit 16. To plane end grain.

References:

Hjorth: Principles of Woodworking, pp. 70, 71.

Stanley: The Stanley Tool Guide, p. 24.

Wood and Smith: Prevocational and Industrial

Arts, pp. 93-95.

Fryklund and LaBerge: General Shop Woodwork,

pp. 14, 15.
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Procedure:

1. The block plane is used chiefly for planing

the end grain of small stock.

2. Since the block plane is used for end plan-

ing it does not have a cap iron.

3. Sight down the sole of the plane to see that

it is properly adjusted.

4. Grasp the plane in one hand.

5. Take a light stroke on the stock being planed

to determine if the plane is set to the pro-

per cutting depth.

6. Avoid planing across the entire end of the

stock from one direction as it will splinter

the opposite edge.

7. Plane alternately from opposite edges.

8. With the try-square test end for squareness.

9. Other methods of planing end grain are by

use of a bevel cut on edge, or a piece of

waste stock put against the edge.

Unit 17. To proceed properly in squaring a board.

References:

Hjorth: Principles of Woodwork, pp. 70, 71.

Stanley: How to Work with Tools and wood, p. 41.

Wood and Smith: Prevocational and Industrial

Arts, pp. 93-95.

Fryklund and LaBerge: General Shop Woodworking,
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pp. 13-15.

Procedure:

By squaring stock is meant the process of

working all the surfaces of the stock until they

have been made smooth and true, until they are

all at right angles with the adjoining surfaces.

The quality of any finished work depends largely

on these processes, thus we can say it is the

basis for all woodworking.

1. Select the best of two board surfaces for the

working face.

2. Clamp in vice or against bench stop so that

stock is held lengthwise with the grain.

3. Plane lightly to remove the rough surface and

to determine the direction of the grain.

4. Test for levelness with the try-square or

framing square.

5. Continue planing until the surface tests true.

6. Clamp in vice with best edge up and plane un-

til it tests straight and is square with the

working face.

7. Mark to desired width using the marking gauge.

8. Plane end to working face and working edge,

planing toward the beveled edge.

9. Measure to length from edge just planed, and

square line around the stock, resting the
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blade against the working face and the

handle against the working edge.

10. Saw off this board about 1/8” outside the

line.

11. Bevel the end of the unfinished edge as be-

fore.

12. Square this end testing from the working

face and the working edge.

13. Plane the stock to width by planing to center

of line used for marking the width.

14. Gauge stock to desired thickness resting

blade of marking gauge against the working

face.

15. Plane second face true to this line testing

frequently to see that it is true to the

working edge.

Unit 18. To saw to a line with a rip and cross cut saw.

References:

Disston: Disston Manual. p. 7.

wood and Smith: Prevocational and Industrial

Arts, pp. 4-9.

Stanley: How to Work with Tools and wood, pp.

28-30.

Douglass and Roberts: Information and Instruct-

ion Units in Hand Woodworking, pp. 31, 32.

Procedure:
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1. When cutting stock to length use the cross

cut saw.

2. If the stock is large, lay it on a saw horse

with the stock to be removed projecting over

the saw horse. If the stock is several feet

long a second saw horse may be used.

3. Measure the length desired and square a line

across stock using a square and a sharp Pencil.

4. Assume a position with left knee on the stock

and the right hand gripping the handle of the

saw firmly.

5. Start the cut by placing the saw in position

with the cutting edge near the line on the

waste side of the stock.	 Use the thumb of

the left hand as a guide and draw the blade

back.

6. Use short strokes until the saw has been

started straight with the line and then take

full length even strokes.

7. With a try-square test to see that saw blade

is square with the face of the stock.

8. Finish cut with short strokes with the free

hand supporting the board to keep it from

breaking under its own weight.

Rip saw
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Procedure:

This saw is made to cut in the direction

of the grain, rather than across it. Due to

its chisel shaped teeth the rip saw tears the

fibers rather than cuts them when used across

the grain.

1. Use a saw horse for holding large stock and a

vice for holding small stock.

2. Grasp the handle in the same manner as when

cross cutting.

3. Start the saw cut on the back stroke, hold-

ing the saw so it is 60 degrees with the sur-

face of the stock being cut.

4. Rip on the waste side of the gauge line,

leaving the line as a guide in planing stock

to width.

5. Finish ripping the stock with short, easy

strokes to prevent splitting.

Unit 19. To use a back saw.

References:

Douglass and Roberts: Information and Instruc-

tion Units in Hand Woodworking, p. 59.

Fryklund and LaBerge: General Shop Woodwork,

p. 16.

Disston: Disston Manual, pp. 9, 10.
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Procedure:

The back saw derives its name from the piece

of steel which is attached to its back.	 The

blade is so thin that this reinforcement is

necessary. The blade is thicker at the teeth

than farther up the back, thus the teeth do not

need to be set.	 For fine sawing such as in

cutting joints the back saw is used.

1. Lay out lines with a hard pencil or knife.	 A

common pencil makes the line inaccurate.

2. Hold stock with the left hand firmly against

the bench hook.

3. Hold the saw in the right hand with the

handle raised and the middle part of the blade

resting on the mark in the far corner of the

stock.	 Start the saw by using light strokes

pulling saw toward you using light strokes un-

til saw is well started.

4. continue sawing, gradually lowering the handle

until the saw is level with the stock being

sure that the saw is held at right angles with

the stock.

5. Blow away accumulated sawdust from time to

time so you can see to follow the line.

Unit 20. To saw with a coping saw.

References:
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Disston: Disston Saw Manual, p. 14.

Pryklund and LaBerge: General Shop Woodwork,

pp. 39, 40.

Douglass and Roberts: Instruction and Informa-

tion Units in Hand Woodworking, p. 44.

Wood and Smith: Prevocational and Industrial

Arts, p. 8.

Procedure:

The coping saw is the most useful of all

tools for cutting curves.	 It is especially

necessary when shaping thin wood and in cut-

ting sharp curves in thick wood.

1. Place stock in vice.

2. Adjust blade so teeth point toward the handle,

be sure to hold saw in a horizontal position

and perpendicular to stock.

3.Cut slightly outside of line.

4. Use short, quick strokes and apply very little

downward pressure on the saw.	 When making

sharp turns, work saw back and forth without

trying to go ahead and turn the saw blade.

5. When cutting inside curves it is necessary

that you bore a hole at a convenient place near

the line in the waste stock.	 Insert blade

through hole and saw.
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Unit 21. To drill holes in wood.

References:

Stanley: The Stanley Tool Guide, p. 28.

Cook, Scranton and McCully: Farm Mechanics Text

and Handbook, p. 61.

Douglass and Roberts: Information and Instruc-

tion Units in Hand Woodworking, p. 53.

Fryklund and LaBerge: General Shop Woodwork,

P. 30.

Procedure:

It is frequently necessary to drill small

holes in wood for fastening screws, nails, and

bolts.	 Holes less than 1/4 11 are usually

drilled with a hand drill.

1. Wood drills come either with a round or a

square shank.

2. The round shank is used in the hand drill

and the square shank in the brace.

3. The bits are graduated into 64th inch units.

4. Light pressure is needed to force the bit

into the wood.

5. Steady drill carefully for direction and

press lightly on handle while turning the

crank.

Unit 22. To countersink a hole in wood.
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References:

Douglass and Roberts: Information and Instruc-

tion Units in Hand Woodworking, p. 54.

Wood and Smith: Prevocational and Industrial

Arts, p. 22.

Fryklund and LaBerge: General Shop Woodwork,

p. 3.

Procedure:

1. In countersinking the screw hole, it is

reamed out with a special bit called the

countersink.

2. Its purpose is to set the head even or be-

low the surface of the wood.

3. The countersink is held in a brace while

countersinking.

4. Place the point of the countersink in the

hole and ream out a desired depth.

5. Test the countersunk hole by placing the

head of the screw in it.

6. Do not countersink for round head screws.

Unit 23. To bore holes with an auger bit.

References:

Douglass and Roberts: Information and Instruc-

tion Units in Hand Woodworking, pp. 49, 50.

Stanley: How to Work with Tools and Wood,

pp. 50, 51.
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Stanley: The Stanley Tool Guide, p. 29.

Fryklund and LaBerge: General Shop Woodwork,

pp. 27-29.

Cook, Scranton and McCully: Farm Mechanics

Text and Handbook, pp. 61, 62.

Procedure:

The brace is used to hold auger bits, while

boring.	 The size of a brace is indicated by

its sweep.	 Some braces have a ratchet which

enables the workman to work in the corners.

The auger bit is used for boring wood. The

most common bit has a square head.	 Auger bits

come in sets of 13 from 1/4 ” to 1 n, by six-

teenths, the sizes of the bit being stamped on

the shank.	 It has a screw part or spur which

draws the bit into the wood, while the two

spurs touch the wood and cut the circumference

of the hole.	 The lips cut out the chips for

the depth of the hole.

Horizontal Boring 

1. Fasten the bit in the brace by opening the

jaws wide enough to receive the shank.	 Then

tighten the jaws about the bit by turning the

handle to the right.

2. Locate with two intersecting lines the exact

position of the hole to be bored, center
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punch this position.

3. With the bit on the mark start to bore by

holding the knob with the left hand against

the chest or stomach.

4. To bore straight, sight on the piece of

stock a few times at the start, and then

once or twice after the hole is started.

5. Turn the handle, and apply a very little

inward pressure on the knob.	 The bit does

the work by the spur drawing the tool in.

6. Bore through from the other side and you

will have a clean hole as a result.

7. Should it be necessary to bore the hole

from one side only clamp a block of wood to

the back of the stock to prevent splitting,

otherwise turn the block over and counter-

bore as soon as the spur comes through the

wood.

Vertical boring 

1. In vertical boring the brace may be held

steady by holding the handle of the brace

firmly with the right hand and working the

sweep with the left.

2. While boring, change the position of the body

several times in order to sight the bit from

different directions.
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3. If necessary, place a try-square in position

on your stock near the bit to guide you in

boring straight.

4. For stop boring follow directions as given

under rlHorizontal Boring”.

Boring 

Boring to a given depth.

1. One method is to turn the brace until the

lips are just about to cut the wood. Measure

with a rule the distance from the chuck of

the brace to the surface of the wood.

2. Turn the brace until the required depth is

reached by checking the rule measurements.

3. The second method is to use the depth gauge.

This method is best when you have several

holes to bore.

4. Slide the gauge on your bit leaving enough

of the bit to be bored to the required depth.

Unit 24. To fasten with screws.

References:

Stanley: How to Work with Tools and Wood, pp.

55-57.

Hjorth: Principles of Woodwork, pp. 130, 131.

Cook, Scranton and McCully: Farm Mechanics Text

and Handbook, p. 45.
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Wood and Smith: Prevocational and Industrial

Arts, pp. 44, 45, 46.

Procedure:

A joint held with screws is secure and

lasting.	 An advantage of using screws is that

parts can be taken apart and assembled again

without injury to them.

Before attempting to turn a screw so that

the screwdriver bit is properly ground to fit

the slot. A screw driver which is improperly

ground will slip out and damage the head of the

screw and the surface of the wood.

Fastening soft wood

1. Determine the kind, diameter, and length of

screw you wish to use.

(Rule) The screw should penetrate the

second piece a distance equal to about

2/3 the thickness of the board.

2.Lay out positions desired from edge or end of

stock.

3. Bore the hole in the outside piece slightly

smaller than the diameter of the shank of the

screw. (Test for proper size by boring in a

scrap of wood).

4. It is not necessary to drill a hole in the

second piece, that is a pilot hole when work-
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ing in soft wood. It is usually not

necessary to countersink for the screw when

working in soft wood.

5. Drive the screw, by holding the screw driver

in the palm of the right hand, keeping it at

right angles with the board and straight with

the slot of the screw.	 Guide the screw and

at the same time hold the end of the screw

driver with the left hand.

6. Do not allow screw driver to slip out as it

will mar the surface of the wood.

7. Stop turning the screw when you have driven

it home, as you may strip the threads and

loosen the screw.

Fastening hard wood 

1. Use two sizes of bits or drills in boring

holes for screws in hard wood.

2. Bore hole in outside board first being sure

diameter is equal to that of the shank of the

screw.

3. Bore the anchor hole in second piece slightly

smaller than the core of the screw.	 If an

anchor hole is not bored in the seciond piece,

the screw may break or the stock may split be-

fore the screw is driven into place.
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4.Countersink for the head if you use either

a flat head or an oval head screw.

5. Put soap or wax on the threads of a screw

so it will drive easier and prevent it from

breaking.

6. On heavy work a long screw driver is more

powerful than a short one.

Unit 25. To trim with a chisel.

References:

Wood and Smith: Prevocational and Industrial

Arts, p. 14.

Stanley: How to Work with Tools and Wood, pp.

145 146.

Fryklund and LaBerge: General Shop Woodwork,

P. 36.

Procedure:

Note: Be sure your chisel is kept sharp for

best work.

Horizontal trimming 

1. Cut in the direction of the grain and a-

cross the grain; never against the grain if

it can be avoided.

2. Fasten the work securely in the vice.

3. Grasp the chisel by the handle with the

right hand and the blade of the chisel in

in the left hand.
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4. Take thin shavings.	 Move the tool from

left to right.	 If you are cutting across

the stock from edge to edge, trim half way

from each edge and at the same time trim

in an upward direction.	 Trim the center

last as this prevents the chipping of the

edges.

Vertical trimming 

1. Place the stock on the bench in order to

trim across the grain or on end grain.

2. Hold the flat side of the chisel against

the stock.

3. Grasp the handle of the chisel in the right

hand with the thumb and forefinger of the

left hand guiding the blade, as well as

steadying the stock.	 Place a bench hook

or piece of wood under the piece being cut

to protect the bench top.

4. Place the shoulder on the handle and press

downward moving the shoulder as the cut is

taken so the blade takes a slice.

Unit 26. To smooth and sandpaper.

References:

Wood and Smith: Prevocational and Industrial

Arts, p. 52.
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Stanley: How to Work with Tools and Wood,

pp. 74-79.

Fryklund and LaBerge: General Shop Woodworking,

pp. 45-47.

Douglass and Roberts: Information and Instruc-

tion Units in Hand Woodworking, pp. 93 1 94.

Procedure:

All mill marks should be removed with the

plane.	 Open grained woods recuire scraping

before they are sandpapered.	 The smooth high

portions of stock must be removed.	 Any cross

grained wood can be smoothed with a ecraper

whether a plane can do the job or not.

1. Grasp the ends of the scraper with both

hands, the thumbs pointing toward each other.

2. Tip the scraper away from you, holding it at

45 degrees with the board.

3. It may be necessary at times to draw the

scraper toward you. Grasp it as in pushing

but tip the blade toward you instead of away

from you.

Sanding 

1. Select sandpaper best suited to your work.

Number 1/2 is satisfactory for first sanding

and number 00 for the final sanding.

2. Use both hands.	 Hold the block flat on the
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surface and sand by drawing the block back

and forth on the surface with the grain of

the wood.

3. Do not sand across the grain of the wood or

in a circular motion.	 Leave the surface the

same as was planed except smoother.	 Be care-

ful not to wear down surface near the edge of

the stock.

Edges  and ends sanded 

1. In sanding edges fasten the stock in the vice,

and use both hands to hold sanding block.

2. Remember it is just as important to sand an

edge true as it is to plane it true.

3. Sanding in only one direction will result in

a glass smooth surface.

Sanding curves 

1. In sanding round corners or convex curves use

sandpaper block to back up your sandpaper.

Holding it firmly, work in only one direction.

2. In sanding oval edges hold the sandpaper in

the palm of your hand.	 This forms a cushion

which fits nicely around the stock.

3. In sanding concave surfaces place sandpaper

around a rod and sand with the grain of the

wood.

4. Be sure your work is perfectly smooth and
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free from blemishes before you finish

sanding.

Unit 27. To drive and draw nails.

References:

Stanley: The Stanley Tool Guide, p. 30.

Wood and Smith: Prevocational and Industrial

Arts, pp. 26, 27.

Stanley: How to work with Tools and Wood, pp.

170-172.

Willoughby and Chamberlain: General Shop Hand-

book, pp. 36, 37.

Fryklund and LaBerge: General Shop Woodwork,

pp. 31, 32.

Procedure:

The hammer is the most used of all of the

woodworker's tools.	 Nails are also the

most used of all fasteners used in woodwork-

ing.

1. Select the size and kind of nail most suited

for your work.

2. Hold the nail firmly between the thumb and

first finger.	 Place the point at the spot

where you wish to drive the nail.

3. Grasp the handle of the hammer near the end.

Be careful not to ' , choke? , it near the head.

4. Slightly tap the nail then draw the hand
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holding the nail from it.

5. With a full swing drive the nail as far in

as you wish it to go.

6. Keep the face of the hammer smooth and clean.

Any sticky substance on the face of the ham-

mer may cause the nail to bend.

7. Be sure you strike the nail squarely on the

head.	 Keep your eye on the nail rather than

on the hammer.

8. When driving a finishing nail leave a small

portion of the nail to be driven home with

the nail set.

9. If driving nails in hardwood apply soap or

wax to make it penetrate more rapidly. Also

the drilling of a hole slightly smaller than

the nail may be necessary.

10. Nails are often driven at an angle in order

to obtain a stronger joint.

11. Driving nails diagonally through the end of

a board into another is called toe-nailing.

To draw a nail 

1. Once the nail has been started, do not attempt

to change its direction, but pull it out and

start another.

2. When it is necessary to draw a nail, place a

piece of wood under the claws of a hammer to
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prevent marring the stock and to keep the

hammer straight.

3. In drawing a large nail a large block should

be used so that leverage on the handle will

not be so great and cause it to break.

Unit 28. Setting a nail.

References:

Stanley: The Stanley Tool Guide, p. 30.

Wood and Smith: Prevocational and Industrial

Arts, p. 26.

Stanley: How to Work with Tools and Wood, p.171.

Procedure:

1. A nail set is used to complete the driving of

finishing nails, casing nails, and brads, set-

ting them below the surface of the wood in

cabinet work.

2. Select the nail set with a head slightly

smaller than the nail.

3. Hold between thumb and first finger.

4. Rest the hand on the surface of the piece,

place the point of the nail set on the center

of the nail head.	 Hit the set squarely on

the head sinking nail about 1/8'T below the

surface of the wood. Be very careful that

the set does not slip off the nail.

Unit 29. To use the T-bevel.
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References:

Stanley: The Stanley Tool Guide, p. 9.

Wood and Smith: Prevocational and Industrial

Arts, p. 19.

Fryklund and LaBerge: General Shop Woodwork,

pp. 25, 26.

Procedure:

The T-bevel is used in working to de-

sired angles, and building up work where

various angles are desired.

1. Loosen the set screw and slide the blade

until the desired angle is obtained.

2. Set the screw firmly when it is properly

adjusted.

Setting at 45 degrees 

1. The T-bevel is set at 45 degrees by holding

the blade at equal distances on the blade and

tongue of the framing square.

2. It can also be set at 45 degrees, by using a

45 degree triangle.

Set at 30 and 60 degrees 

1. For laying out work, hold the beam of the T-

bevel against the working face of stock and

mark along side of the blade.

2. After it is set use it in the same manner
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as you would use a try-square.

3. In order to duplicate angles fit the beam

and the blade to the finished angle and

tighten the set screw.

Unit 30. To smooth curved work with a spokeshave.

References:

Stanley: Stanley Tool Guide, p. 12.

Stanley: How to Work with Tools and wood,

p. 146.

Fryklund and LaBerge: General Shop Woodwork,

p. 42.

Procedure:

The spokeshave is a very short plane

with handles on both sides.	 The blade may

be adjusted so the thickness of the shaving

can be controlled. It is effective in

smoothing curved and irregular curves and

circles.

1. Examine the spokeshave to see that it has a

keen cutting edge and that it is properly

adjusted.	 The bevel on the blade should

be turned down.

2. Grip the tool firmly and take a light cut

to check its cutting depth.

3. It will vibrate and a choppy surface, plane
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will result if the blade is set too deep.

4. When planing straight surface, plane with

the grain, and on curved surfaces on the

downward slope.

Unit 31. To lay out and cut a chamfer.

References:

Stanley: How to Work with Tools and Wood, p.

146.

Fryklund and LaBerge: General Shop Woodwork,

pp. 23-25.

Douglass and Roberts: Information and Instruc-

tion Units in Hand Woodworking: pp. 41, 42.

Procedure:

The chamfer is made at a 45 degree angle

with the edge and surface of the stock, which

means an equal amount taken off the face and

the edge. When laying out a chamfer use the

pencil gauge. Plane the edges of the chamfers

first as this prevents splintering when planing

the end grain.

1. Mark the width of chamfer on face and edge

of the stock, measuring from the edge to be

replaced by a chamfer.

2. Place the head of the pencil gauge against

the edge of the stock and set it to its mark.

3. Gauge entirely around the surface to be
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chamfered.

4. Repeat this operation making a line around

the edges and the ends.

5. Clamp the stock edge up in the vice.

6. Plane straight until the finish cut barely

removes both marks.

7. Test with T-bevel set at 45 degrees.

8. Place end up in vice.

9. Plane end as in number 6.

10. Test with T-bevel for correct angle.

Unit 32. To use hand screws and clamps.

References:

Wood and Smith: Prevocational and Industrial

Arts, pp. 23, 24.

Stanley: How to Work with Tools and wood, pp.

135-138.

Fryklund and LaBerge: General Shop Woodwork,

pp. 60, 61.

Procedure:

When gluing hand screws serve as

temporary devices for holding the stock to-

gether until the glue sets.

1. The handscrew consists of four parts, the

shoulder jaw, and screw jaw, made of wood,

the middle and end spingles made of steel.

2. To adjust the handscrew to fit as desired
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hold the handle of the middle spindle in the

other hand.	 Revolve the clamp until the open-

ing is about as desired.

3. Adjust the jaws to the stock and screw the

middle spindle tight.

4. Adjust the end spindle next, being sure to

keep the jaws parallel so as to press even-

ly on the stock.

5. When removing handscrews release the end

spindle first and thus force the jaws apart.

To use the bar clamp 

The bar clamp is used when gluing edge

to edge stock, and for gluing other types of

work with long spans.

1. Before clamping prepare blocks or strips of

wood to put inside of clamps for protection.

2. Determine the number of clamps to be used be-

fore starting to glue your work.	 The dis-

tance for proper spacing is about one foot

apart.

3. Adjust all clamps and tighten them to nearly

the required pressure.

4. Tighten them and test joints before applying

glue.

5. To keep board from buckling you may use wood-

en cleats with hand screws on the top side.



90

6. Apply glue and tighten, beginning at the

center.	 Tighten them just tight enough to

bring the materials snugly together.

Unit 33. To sharpen edge tools.

References:

Stanley: The Stanley Tool Guide, pp. 19, 20.

Wood and Smith: Prevocational and Industrial

Arts, pp. 31-35.

Stanley: How to Work with Tools and Wood, pp.

82-93.

Fryklund and LaBerge: General Shop Woodwork,

pp. 17, 18.

Ericson: How to Sharpen Woodworking Tools,

pp. 2-25.

Procedure:

Sharp tools make it a pleasure to

work with wood.	 Dull tools lead to acci-

dents and of course to poor work.	 while

it seems to take a good deal of time to

keep tools sharp, it pays big dividends.

Grinding 

1. Examine the edge of the tool to see if it

is sharp.	 If it is dull a white surface

will show on the cutting edge.

2. Test the cutting edge with a try-square.

It should be square with the side of the
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the plane iron.

3. Remove nicks and straighten the cutting edge.

4. Hold the tool firmly between the thumb and

the index finger.

5. Lay the tool on the tool rest, permitting the

tool to come in contact with the grinder

gradually.

6. Determine the position on the tool rest which

will give the proper bevel.	 This bevel

should be about 2 1/2 times the thickness of

the plane iron.

7. Slide the tool from right to left across the

face of the grinder.

8. Dip the tool in water often to prevent it

from becoming overheated.

9. After doing this be sure to place the tool

with the same bevel on the stone.

10. Continue grinding until a wire edge appears

on the tool.

11. Round the corners slightly to prevent their

digging in when planing.

Whetting 

1. clean the surface of the oilstone with waste.

2. Scatter a few drops of oil on the stone.

3. Place the bevel flat on the stone.



4. Move the tool back and forth, being careful

to move your hand through a plane parallel

to the surface of the stone with a rocking

motion.

5. Continue until a wire edge is removed and

then test for sharpness.

Unit 34. How to prepare and use glue.

References:

Stanley: How to Work with Tools and wood, pp.

133-138.

Hjorth: Principles of woodworking, Chapter XI,

p. 119.

Procedure:

As the durability of a project depends

largely on the strength of its glue joints

a study of glue is important. This dis-

cussion deals with animal glue or hot glue

as used in the school shop.

1. Glue is a gelatinous substance obtained

from bones, trimmings of hides and other

parts of animals which contain a high per

cent of gelatin.

2. This glue comes in flakes, sticks and

sheets.

3. It must be prepared by soaking it in cold

water from six to twelve hours.
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4. Use only enough water to cover the glue

in the container.

5. Next bring the glue to a steaming pointby

heating it in a double boiler.

6. Never boil the glue as this removes its

strength.

7. Then heated it should be thin enough to

fall from the brush in a thin stream.

8. Apply it steaming hot to the wood, and

clamp up immediately.

9. Apply only a thin coat as the waste will

be forced out.

10. All waste glue on the surface should be

removed immediately with a damp cloth.

Unit 35. To sharpen a screwdriver.

References:

Stanley: How to Work with Tools and Wood, p.

83.

Stanley: The Stanley Tool Guide, p. 30.

Procedure:

1. The tip of a screwdriver should be straight

and blunt and the faces of the tip below the

blade should have a gradual slope.

2. The tip may be shaped either by grinding or

filing.

3. In grinding do not overheat the metal.
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4. The point should be square with the faces

of the screwdriver, slanted just enough to

fit into the slot of the screw.

5. Never sharpen the tip wedge shape for this

will force the driver out of the screw.

6. Use the right screwdriver to fit the size

screw you are using.

Unit 36. To apply hardware.

References:

Wood and Smith: Prevocational and Industrial

Arts, pp. 50-52.

Douglass and Roberts: Information and Instruc-

tion Units in Hand Woodworking, pp. 80-86.

Hjorth: Principles of Woodworking, Chapter XII,

p. 140.

Procedure:

This unit will consist merely of identi-

fying the different kinds of hardware as each

one has its own individual problem to solve

in the installation of it, they will be taken

up as the need arises.

They are as follows:

1. Pulls and Knobs. 7. Costumer Hooks.

2. Hinges. 8. Hasps.

3. Catches. 9. Casters.

4. Slides. 10. Angle Irons.
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5. Shelf Brackets.	 11. Locks.

6. Screw Eyes.	 12. Screw Hooks.

Unit 37. To apply finishes.

References:

Wood and Smith: Prevocational and Industrial

Arts, pp. 53-57.

Stanley: How to Work with Tools and Wood,

Chapter XI, p. 151.

Fryklund and LaBerge: General Shop Woodwork,

pp. 73-79.

Hjorth: Principles of Woodworking, Chapter

XVI, p. 212.

Procedure:

Though the finishing of an object will

not be the same in all cases. The following

will serve as a basis for the larger part of

finishing jobs:

1. Apply coat of stain.

2. Allow to dry 6 hours.

3. Apply paste filler.

4. Wipe off filler across the grain.

5. Allow to dry 12 hours.

6. Apply coat of shellac.

7. Allow to dry 8 hours.

8. Rub smooth with steel wool.

9. Apply second coat of shellac.
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10. Allow to dry 8 hours.

11. Rub smooth with 6-0 sandpaper.

12. Apply third coat of shellac.

13. Allow to dry 8 hours.

14. Rub with pumice stone and oil.

15. Apply coat of wax.

16. Polish with a soft cloth.

Varnish Finish

1. Apply coat of stain.

2. Allow to dry 6 hours.

3. Apply paste filler

4. Wipe off filler across the grain.

5. Allow to dry 12 hours.

6. Apply coat of shellac.

7. Allow to dry 8 hours.

8. Rub smooth with steel wool.

9. Apply a coat of varnish.

10. Allow to dry 12 to 24 hours.

11. Rub smooth with 6-0 sandpaper.

12. Apply second coat of varnish.

13. Allow to dry 24 hours.

14. Rub with 6-0 sandpaper.

15. Apply third coat of varnish.

16. Allow 24 hours to dry.

17. Rub with pumice stone and oil.



18. Apply coat of wax.

19. Polish with soft cloth.

To apply paint 

1. Use a flat paint for priming coat if

the wood is not pitchy.

2. Shake the paint before removing lid

from can. Remove the lid and pour off

about 2/3 of contents into another can.

3. With a stirring rod, stir the part re-

maining, until all pigment is loosened

and dissolved.

4. Pour oil back gradually while stirring.

If paint is too thick add turpentine.

5. Pour the paint back and forth from one

container to the other.

6. Apply the priming coat by brushing it

thoroughly into the wood.

7. Fill all cracks, nail holes, and cre-

vices with putty, hard wax or plastic

wood.

8. Allow priming coat to dry 24 hours

then remove all brush-marks with num-

ber 00 sandpaper.

9. Apply a second coat which should be of

the kind of paint used for the final

coat.	 The consistency of the paint



98

should be reduced by adding 1/2 pint

of turpentine to each gallon of paint.

Allow to dry 24 hours.

10. Apply the third coat with paint just as

it comes from the can. Brush out uniform-

ly smooth, being careful that brush-marks

do not show.

11. Clean your brush after using with turpen-

tine or kerosene.

The things the pupil should know

Unit 1. The standard dimensions of lumber and how it is

graded.

References:

Wood and Smith: Prevocational and Industrial

Arts, pp. 35-42.

Fryklund and LaBerge: General Shop Woodworking,

pp. 84-87.

Douglass and Roberts: Information and Instruction

Units in Hand Woodworking, pp. 10-16.

Tustison: Forests, Trees and Wood, pp. 36-48.

Hjorth: Principles of Woodworking, Chapter XVII,

p. 223.

Procedure:

The sizes into which lumber is cut for

building, or construction purposes, has been

standardized.	 The standard lengths of this
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lumber are 8-10-12-13-16-18 and 20 feet.

It ranges in widths of 2-4-6-8-10 to 12

inches.	 The most common thicknesses are

1, 2, and 4 inches.

Since most lumber purchased is surfaced,

its dimensions will be somewhat less than

mentioned above, about 3/8 inch is allowed

for surfacing.

Hard woods 

Hard woods are not cut to standard widths

or lengths.	 This is due to the fact that they

are so expensive that they are sawed to the

sizes which will produce the least waste.

As most of the work will be done by using

soft wood, only the grading of that type will

be taken into consideration.

The most common defects considered in the

grading are knots, splits, and checks, rot,

pitch, and sap wood.

Most of the manufacturers of lumber have

their own grading system, however, the follow-

ing is somewhat common. 	 The letters A, B, C I

and D and the numbers 1, 2, 3, 4, and 5 are

usually used to divide the soft wood into two

groups, the better and the poorer grades.

Following is the method of grading in Arizona:
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C-select denotes the best grade.	 D-select

denotes the next grade, and numbers 1 1 2, 3, 4,

and 5-common the next grades; 5 being the poor-

est grade.

In grading all the defects are taken into

consideration.

(Example).

Number 1-common must yield 75 per cent

in clear cutting.

Number 2-common must yield 50 per cent

in clear cutting.

Number 3-common must yield 25 per cent

in clear cutting.

Unit 2. The kinds of glue.

References:

Wood and Smith: Prevocational and Industrial

Arts, p. 47.

Stanley: How to Work with Tools and Tood,pp.

132-134.

Fryklund and LaBerge: General Shop Woodworking,

p. 92.

Hjorth: Principles of Woodworking, p. 119.

Procedure:

Glue is one of the oldest of the materials

used for fastening wood. It is interesting to

know that the Egyptian and Roman furniture found
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in museums is still in good condition.

This furniture was assembled hundreds of

years ago.	 Good glue will cement joints

and parts together so that the glued part

is stronger than the wood itself.	 Wood is

more or lell porous and when glue is appli-

ed it seeps into the pores.	 There are

several kinds of glues and each has its

peculiar characteristics and properties which

determine how and when it should be used.

Animal Glue 

Animal glue has proved reliable through

long years of use.	 Much of the old furniture

was put together with this kind of glue, and

is still in use today.	 It is made from hides,

bones, and other parts of animals.	 This glue

may be purchased in powder, flake, or the

shape of sticks.	 It should be made fresh

every twenty four hours for best results.

Fish glue

This glue has become popular for all-

around use, because it can be used cold and

just as it comes from the can.	 It is made

mostly from the tissues and scales of fish

and occasionally from animal parts.	 The

acetic acid in the glue keeps it ready for
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use at all times if the lid is kept tight

on the can. It would be best to buy this

type if only a small amount were going to

be used.

Casein glue 

This type is becoming widely used, espe-

cially on work requiring waterproof joints.

It is especially good for boat work.	 Milk

and certain chemicals are used in making this

glue.	 It is soldin powdered form.	 The glue

can be prepared in large or small quantities.

Always follow the directions put on the can by

the manufacturer.	 Only the proper mixture

will give the greatest possible strength. This

glue must be used soon after mixing and cannot

be carrieolover from one day to the next.

Unit 3. Know the sizes and kinds of nails.

References:

Wood and Smith: Prevocational and Industrial Arts,

pp. 42-44.

American Steel and Wire Company: Manual of Carpen-

try, pp. 1-19.

Fryklund and LaBerge: General Shop Woodworking,

pp. 88, 89.

Procedure:
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During colonial times nails were made by

hand and most of them at home.	 The next era

brought on the making of nails by machines.

Early nails were made of steel.	 They were

square and tapered and cut from plates. In

many buildings in this country today the old

square nails are still giving service.

Modern nails are made from harder steel

than were those of the early days.	 They are

superior in size, shape, and uniformity, with

the point of nail drawn out to a point.	 They

are made from steel wire and are manufactured

entirely by machinery.

There are many kinds of nails and each

has its particular use.	 They are common, box,

casing, and finishing nails. 	 Size of the nails

is specified by the term ”du which stands for

TYpenny”, which in turn is an abbreviation for

pennyweight.	 The larger ones are called

spikes.

Common nails are larger in diameter and

they have wider heads than do other nails. They

are used almost entirely in rough carpentry.

Box nails are not as large in diameter as

common nails but they have wide heads. 	 They are

used in box construction and types of carpentry
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where common nails are too large.

Casing nails are used when large heads

are undesirable as in blind nailing of floor-

ing and ceiling.	 Casing nails are smaller

in diameter than box nails.

Finishing nails or wire brads are the

most slender of all nails and have the small-

est heads.	 They are used in fine woodwork-

ing such as in the inside finish of the home

and blind nailing in furniture.

Nails are sold by the pound.

Unit 4. How screws are made and sold.

References:

Wood and Smith: Prevocational and Industrial

Arts, pp. 44-46.

Fryklund and LaBerge: General Shop Woodworking,

pp. 90, 91.

Procedure:

Screws at one time were made by hand.	 A

blank screw was forged on an anvil and threads

were then cut with a file.	 Later the lathe

was used in cutting these threads. It was

difficult to get screws in the early days. The

machine made screw was more uniform and accurate

in size than those made by hand.



105

There are many types of screws available

for various purposes, but the flat head, round

head, and oval head are the most common.	 There

are other kinds of screws, but they are regarded

as special.

Steel and brass screws are the most common

although we have them also made from bronze and

copper. Steel screws are cheapest and are used

for all common purposes.

Everyone should know how screws are specifi-

ed and sold.	 The flathead screws are usually

sold in ttbright” finish and the roundhead in

”bluedn finish.	When buying screws be sure to

specify them according to the length, gauge,

shape, head, and finish.

Example: A 1 1/2” number 8, F. H. B. screw,

means that the screw is 1 1/2 inches long, that

the gauge is 8 1 the head is flat and the finish

is bright steel.

The selection of the screw depends upon your

job. About two thirds of the screw should •enter

the board to which you are fastening it.	 In

thin stock you should use a narrower screw than

in thick stock. Each screw may be secured in a

number of different gauges, so the higher the

gauge indicated the stronger the screw.
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Screws, except large ones, are packed in

boxes containing one gross.	 Large ones are

packed in boxes containing one half gross.	 It

is possible to purchase screws in any quantity,

small or large, but the smaller quantities of

less than a full box will cost more in propor-

tion than does larger amounts.

Unit 5. How sandpaper is made and sold.

References:

Wood and Smith: Prevocational and Industrial

Arts, pp. 52 1 53.

Fryklund and LaBerge: General Shop woodworking,

pp. 90, 91.

Procedure:

Sandpaper consists of heavy tough paper

covered on one side with crushed flint, quartz,

or garnet.	 This sand-like material is held se-

curely to the paper with a good quality of glue.

Good sandpaper must be very tough, therefore it

is usually made from old manila rope which pro-

duces paper of the greatest strength.	 The sand

on the sandpaper is passed through screens,each

screen being numbered according to the degree of

coarseness or fineness of the paper desired. Glue

is then applied to one side of the paper and sand

is sprinkled over it.	 After this is dry, a thin
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layer of glue is spread over the outside to

insure all particles of staying in place.

Sandpaper is usually sold in sheets .Tr X 11' 1

in size.	 It comes in various grades of coarse-

ness number 8-0, the finest, to number 3 1/2, the

coarsest.	 The size is indicated on the back of

each sheet.	 For most purposes number 4-0, num-

ber 00, and number 1/2 are satisfactory. The

sandpaper should always be kept in a dry place

and always handled carefully.

Unit 6. The types of joints and their uses.

References:

Stanley: Stanley Tool Guide, pp. 15, 16.

Stanley: How to Work with Tools and wood,

Chapter IX, p. 101.

Townsend: Carpentry, Chapter II, p. 73.

Atkins: The ”How To Do It” Book, pp. 9-18.

Fryklund and LaBerge: General Shop woodworking,

pp. 48-59.

Dada joint 

When a groove is cut across the grain of a

piece of wood and another piece fitted into it,

it is called a dado.

Dado joints are used in many kinds of con-

struction, such as in window frames, book cases,
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drawers, and step ladders.

Procedure:

1. Square the pieces to be fitted.

2. Locate one side of the groove and square a

line across the working face of one member,

and continue the line across both edges.

3. Place the other member so that one edge falls

along this line, and then mark the width of

the dado, by drawing a line along the opposite

side.

4. Set the marking gauge to the desired depth

of the dado and score lines on both edges.

5. Fasten the piece firmly in a vice.

6. Carefully saw the sides of the dado, being

sure to cut along the lines of the waste

stock.

7. With a sharp chisel carefully remove the

waste material as in cutting the groove for

cross lap.	 Do not go below the gauge line.

8. Gauge the bottom of the dado for depth. Con-

tinue to trim and test the dado until you

obtain the right depth.

9. If you have worked accurately, the parts

should fit snugly.

Rabbet joint 
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The rabbet joint is used frequently in

woodworking in articles such as cedar chests,

table drawers, and window and door frames.

Making a rabbet across the grain

1. Make sure the stock is square and true be-

fore attempting to lay out the rabbet, and

make sure that you are working from a work-

ing face and a working edge.

2. Mark the width of the rabbet by placing one

member on the other, or by measuring the

exact thickness of the piece which is to fit

in the rabbet.

3. After removing the piece, place the pencil on

the mark and with a try-square, mark the line

across the face.	 Square lines down the

edges.

4. Mark the depth of the rabbet with a marking

gauge, working from the working face.

5. Place the stock in the vice and cut the cheek

with a back saw or a fine tooth crosscut saw.

Cut the waste stock next to the gauge line.

6. Place the stock in the vice and with the back

saw cut close to the line in the waste stock.

7. Finish the rabbet with a chisel.

Cross lap joint 
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Cross lap joints are used in the construc-

tion of many kinds of furniture and in the con-

struction of frames and house screens.

1. Square two pieces of stock to the dimensions

desired being careful to get them the same

length, width, and thickness.

2. Place pieces on a bench, putting them edge

to edge with the ends exactly even.	 Have

the working face turned up on one piece and

down on the other.

3. Measure one half the length of the stock and

square a line across this point.

4. Measure and mark one half the width of the

stock on each side of this line and square

lines through these points.

5. Extend the lines about one half the distance

across both edges of the stock.

6. Set the marking gauge to one half the thick-

ness of the stock and mark the line on the

edges between the lines that have been ex-

tended.

7. Place the pieces together to test for accu-

racy.

8. With a back saw, saw just inside the lines

marked on surfaces down to the gauge lines.
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9. Make a few extra cuts as these will aid in

removing the surplus stock.

10. Use a chisel to remove this waste section

of stock, paring from the edges toward the

center until the depth line is reached.

Mortise and Tenon joint 

This is an exceptionally strong joint

and is used in all of the better types of fur-

niture, which can use this joint.

Laying out the mortise 

1. Square pieces in which mortises are to be cut.

Mark the outside face of all these pieces.

2. Determine the thickness and width of the

mortise from your drawing.

3. Lay out the ends of the mortises with the

try-square and a sharp pencil, measuring from

the bottom of the legs.

4. Set the marking gauge to the required distance

and score from the working face between the

two end marks for each mortise.

5. Add the thickness of the tenon to this setting

and mark as before for all mortises.

Cutting the mortise

1. After laying out the mortises, score a center

line at the location of each mortise.	 The

line will serve as a guide for boring holes.
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2. With an auger bit the same width as that of

the desired mortise, and on the center line,

bore holes close together to the full length

and to the full depth of the mortise.

3. Use a depth gauge when boring.

4. Make sure the holes are straight and perpen-

dicular.

5. Clean and straighten up the mortise with a

sharp wide chisel.

6. Use a mortising chisel to square the ends of

the mortise.

Laying out and cutting the tenon

1. Cut the stock for the rails to the length re-

quired including the tenon.

2. Measure the length of the tenon from the ends

of the stock, and with a try-square the line

completely around the stock through this point.

3. Check the distance between shoulder lines to

see that they are correct.

4. Set the marking gauge by deducting the thick-

ness of the tenon from the thickness of the

stock and then take one half of that.

5. Mark a line with the marking gauge on the end

and down both edges of the shoulder line.

6. From the top edge of the rail measure down

the required distance usually about 3/4 of an
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7. Set the marking gauge the required distance

and scratch these lines from the edge.

8. From this line measure the required width of

the tenon and scratch another line.

9. clamp stock in a vice.

10. With the back saw, saw just outside the gauge

11. Saw entirely around the stock, on the should-

er line, holding the stock in a vice.

12. Try the tenon in the mortise and if it is too

large, pare the cheeks of the tenon with a

sharp chisel.

Electrical Units 

Unit 1. To be able to read and make a wiring diagram.

References:

Burling: Preparatory Electricity, p. 2.

Tustison: Job Sheets for the Practical Electric

Shop, p. 1.

Procedure:

Study the above references on wiring sym-

bols until you are familiar with them and can

read and reproduce them on a drawing.

Unit 2. To make common splices.

References:

Tustison: Job Sheets for the Practical Electric
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Shop, p. 5.

Jones: General Electricity, pp. 24 1 25.

Willoughby: General Electric work, pp. 55 1 56.

Burling: Preparatory Electricity, pp. 3-9.

Dragoo and Dragoo: General Shop Electricity,

pp. 16-19.

Procedure:

Western union splice 

1. Skin the insulation.	 It is well to have

plenty of bare wire for the joint.	 Four

inches will not be too much. 	 The surplus

can be cut off when the job is finished.

In skinning do not cut at right angles to

the wire, but cut in the same manner as you

would sharpen a pencil.	 Take care not to

nick the wire.

2. Scrape the wire clean with a knife.	 Clean-

ing is a most important operation because

dirty wire cannot be soldered.

3. Make the joint.	 Cross the wires, and with

one wire, wrap several neck turns and end with

at least four end turns.	 Do likewise with

the other wire and solder.

Tap splice 

Procedure:

1. Remove about two inches of covering from the
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wire at a point where the tap is to be made.

2. Remove about three inches of the covering

from the end of the branch wire.

3. Twist branch wire around main wire to form

a "neck" for good soldering connections be-

tween the wires.	 About five turns will

give a good connection.

Unit 3. To solder and tape a splice.

References:

Tustison: Job Sheets for the Practical Electric

Shop, pp. 9, 10.

Jones: General Electricity, pp. 81, 82.

Willoughby: General Electrical Work, pp. 15-18.

Burling: Preparatory Electricity, pp. 59, 60.

Dragoo and Dragoo: General Shop Electricity,

pp. 70-72.

Soldering 

Procedure:

1. Joints and connections which are to be per-

manent should be soldered to make good elec-

trical contact which will not break down

after exposure.

2. When soldering is done a flux is necessary

to bring a close union of the parts to be

joined.	 For this we use either a paste or
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a resin core solder. (Acid core should never

be used as it corrodes the wire).

3. The chief requirement when soldering is to

have the wires sufficiently hot to melt the

solder, so it will not pile up.	 Very little

solder will be used under these circumstances.

4. A soldering copper may be used to best ad-

vantage although a flame may be used.

5. Procure a soldering copper, resin core solder

and soldering paste.

6. Apply paste to the parts to be joined.

7. Heat the joint by holding the copper in con-

tact with it.

8. Rub a little solder on the wire until it

melts and completely joins them.

Taping 

Procedure:

The coverings on wire are insulation

to protect against accidental contact with

bare wires by rubbing against each other.

If insulation is removed it should be re-

placed with equivalent insulation. In

small wire this is tape.	 On heavy wire

both rubber tape and friction tape should

be applied over bare spots.

1. Procure the required tape equivalent to the
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original covering on the wire.

2. Fasten the tape firmly on the covering of

the wire and pull it tightly around the

wire overlapping the tape about one hald

its width.

3. Press the tape firmly into place and cover

with additional layers wound in opposite

directions, if they are required.

Unit 4. To attach wire to a binding post.

References:

Willoughby: General Electrical Work, p. 14.

Dragoo and Dragoo: General Shop Electricity,

P. 21.

Procedure:

If bare wire is simply slipped around

the binding post, the tightening of the nut

will force it out of place.	 Forming a loop

in the direction in which the screw turns

will eliminate this difficulty.

1. Remove about half an inch of covering from

wire by untwisting or skinning witha knife.

2. Put the wire in place on the left side of the

screw with the covering near it.

3. Bend the wire around the screw with a screw-

driver in the direction the screw will be

turned to tighten it.
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4. Cut off or break off excessive wire by

nicking it.

5. Tighten screw or nut firmly.

Unit 5. To wire up a doorbell.

References:

Tustison: Job Sheets for the Practical Electric

Shop, pp. 15, 16.

Jones: General Electricity, p. 5.

Willoughby: General Electric Work, p. 21.

Dragoo and Dragoo: General Shop Electricity,

pp. 12, 13.

Procedure:

1. Mark place where bell is to be located.

2. Determine and mark location of push button.

3. Determine and mark point at which power is

to be located.

4. Take two wires one long enough to reach from

the push button to the bell, and one long

enough to run from the push button to the

point of connection on the battery.

5. Attach these to push button.

6. Run the wire to the bell and attach.

7. Run the wire to the battery and attach.

8. Procure a piece of wire to run from the

battery to the bell.

9. Make connections on binding posts of bell
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and battery.

10. Test the job and have it inspected and

approved.

Unit 6. How to wire a single lamp.

References:

Tustison: Job Sheets for the Practical Electric

Shop, pp. 35, 36.

Willoughby: General Electrical Work, pp. 43, 44.

Procedure:

Lamp standards, wood or metal, should

be equipped with a short piece of pipe readi-

ly available on which a standard brass socket

will fit.

1. Pull the cord through the base of the lamp

using a piece of small iron wire as a guide

if necessary.

2. Take the socket apart, loosen the small screw

in the cap, slip the cap over the cord, and

screw into place on the pipe.	 Tighten the

small screw to hold the socket in place.

3. Split the cord, tie and adjust an under-

writer's knot, tape the knot if necessary, to

keep it from pulling through the cap, then

connect the wires to the socket.

4. Attach the plug to the cord.
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Unit 7. To install a uFeed Trough Switchtt.

References:

Tustison: Job Sheets for the Practical Electric

Shop, pp. 34, 35.

Willoughby: General Electric Work, p. 44.

Procedure:

A typical feed trough switch and its use,

is one which may control an electrical

appliance without pulling the plug from the

wall. The switch may be placed in the cord

at any convenient point near the appliance to

be controlled.	 Switches of this kind are

installed in cords to provide convenience.

1. Dismantle the switch with a screwdriver, hold-

ing the switch in the hand as the screws are

removed.

2. Split the cord at the point of connection

just enough to provide for fitting into a

switch connection and casing.

3. Cut one wire for connecting to switch

terminals.

4. Make the connections and press both wires

into place then if the cord ravels wint it

with thread.

5. Assemble the switch.
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Unit 8. How to dismantle and reassemble a brass shell

socket.

References:

Tustison: Job Sheets for the Practical Electric

Shop, pp. 29, 30.

Dragoo and Dragoo: General Shop Electricity,

pp. 36, 37.

Jones: General Electricity, p. 38.

Willoughby: General Electrical Work, p. 46.

Procedure:

1. Remove the cap from the socket body and

shell by applying pressure with the thumb

of the right hand at the portion marked

ITPressu.

2. Slip the body from the shell to make connect-

ions to it.

3. Always slip the cap on to the cord before

connections are made to the body.

Unit 9. How to tie an underwriter's knot.

References:

Willoughby: General Electrical work, DD. 49, 50.

Dragoo and Dragoo: General Electricity, p. 35.

Procedure:

1. Untwist or split the cord and hold it in the

left hand with the thumb and first finger.

2. Bring one wire around in back of the other



122

and then in front to form a loop.

3. Hold the loop in place by slipping it under

the thumb.

4. Bring the second wire over the crossed por-

tion of the first and up through the loop

from the back.

5. Pull on the ends of the wire to complete the

knot.

Auto mechanics 

Unit 1. Plan the procedure for doing the job.

Unit 2. To test and clean spark plugs.

References:

The General Petroleum Company: Trouble Shooting,

p. 7.

Smith and Kern: Automotive Repair, pp. 9, 10.

Selvidge and Kelsey: Principles of Auto Mechan-

ics, p. 175.

Procedure:

1. Carefully remove the high tension wires.

2. Remove spark plugs with care.

3. Use a knife to remove carbon from the inside

of bushing and around the porcelain.

1. Wash the plugs in gasoline and adjust the

electrodes to .025 inch gaps.

5. Insert the plugs, being sure that the gaskets

are in good condition.	 Do not draw the plugs



123

too tight as this will flatten the gasket

so that it cannot be used again.

6. If the porcelain is broken the plug is use-

less and must be replaced.

7. Connect the high tension wires in their proper

order, the order in which they were found.

Unit 3. To file, adjust, or replace contact points.

References:

The General Petroleum Company: Trouble Shooting,

pp. 8-10.

Smith and Kern: Automotive Repair, pp. 79, 80.

Selvidge and Kelsey: Principles of Auto Mechanics

pp. 164, 165.

Procedure:

Faulty ignition can often be traced to

defective or improperly adjusted contact points.

1. Remove the distributor head and the rotor arm.

2. Insert a file between the contact points, work-

ing it up and down to remove pits and cones

from both points at the same time.	 File until

both points show up brightly and come together

perfectly flat.

3. Be sure to blow all filings and particles of

emery and sand away from the system.

4. Contact points are made of steel and are capped

with tungsten or platinum.	 When the points
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are worn away they should be replaced.

5. To adjust the points, turn the engine so that

the breaker cam lifts the contact arm open to

its farthest point. Loosen the lock nut on

the contact adjusting screw.	 Place a thick-

ness gauge between the two contacts and tigh-

ten the lock nut, then gap to see that the

opening is correct.	 On most systems this

gap should be about .020.

Unit 4. To grease a car.

References:

Smith and Kern: Automotive Repair, pp. 102, 103.

Selvidge and Kelsey: Principles of Auto Mechanics

p. 135.

Procedure:

The life and service of an automobile

depend upon its lubrication.

1. Change the engine oil as often as the makers

of the oil you use recommend for your car.

Remove the drain plug at the bottom of the

crankcase.

2. After the oil has been drained, turn the

engine with the starter for about ten seconds

with the ignition off.	 This will drain the

pump and oil leads.
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3. Replace the drain plug and fill the crank

case with a good grade oil.	 Use medium oil

on a car that has run between forty and fifty

thousand miles.	 Cars with greater mileage

should use a heavy oil.	 A light oil should

be used in winter months, but not if you are

making long drives.	 If the motor has been

overhauled, including regrinding, with the

fitting of new pistons and rings, it should

be treated as a new car, for the purpose of

lubrication.

4. About every 500 miles go over the general lub-

rication, using the type of oil recommended by

the company manufacturing it.

The following need lubrication:

a. Two front spring anchor bolts.

b. Four front spring shackle bolts.

c. Four king bolt bushings.

d. Two drag lines.

e. Two tie rod ends.

f. The fan hub.

g. The distributor shaft.

h. The clutch release bearing.

i. Two clutch and brake pedal hubs.

j. Four brake cross shafts.

k. Four rear spring shackle bolts.
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1. Two in front of rear spring.

m. The spark and throttle control levers.

n. The front engine support.

o. The brake lever pins.

p. The starting motor and generator.

q. The horn and magneto.

5. About every 1000 miles, or at least twice a

year cover the following:

a. The transmission. (Fill to plug on the

side of the case).

b. The rear axle housing or differential.

(Fill to level of plug). The speedometer

cable, the distributor head and the

rotor cam.

Unit 5. To wash and polish a car.

References:

Smith and Kern: Automotive Repair, pp. 106, 107.

Procedure:

1. The car should be washed carefully to remove

dust and mud spots.	 Washing preserves the

finish and adds to the car's appearance. 	 A

new care should be washed frequently with

cold water to harden the finish.

2. Avoid hot water as it tends to soften the

finish.	 Remove the hose nozzle and flow

the water without pressure.	 Removal of dust
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with a cloth or feather duster is apt to

scratch the finish.

3. Use plenty of water on cakes of mud, allowing

them to soak so that the finish will not be

scratched.	 Remove mud as soon as possible

to avoid spotting.

4. Go over the car with a sponge, using plenty

of cold water.	 Use a second sponge for

washing gear.

5. Dry the surface with a clean, damp chamois

skin.

6. Rub and dry all nickeled parts with an oily

rag to clean them and to prevent rust.

Unit 6. To clean gasoline lines.

References:

The General Petroleum Company: Trouble Shooting,

p. 9.

Smith and Kern: Automotive Repair, pp. 64, 65.

Selvidge and Delsey: Principles of Auto Mechanics,

p. 113.

Procedure:

1. Pipe lines must be kept so that gasoline may

flow through them without interruption.

2. Remove the pipe connections which lead from

the vacuum tank or the gasoline pump.
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3. Place the air hose at the vacuum tank end

and blow all substances out of the pipe line.

4. Connect the pipe line to the tank and again

hook the air hose on the vacuum tank end.

Place your ear to the supply tank and if air

bubbles can be heard agitating the gasoline

there is assurance that the pipe line is

clean.

5. Disconnect the pipe line from the vacuum tank

to the carbureator and connect it to the air

hose.

6. Blow air through pipe to clean it.

7. Assemble all pipes and test motor for fuel

feed.

Unit 7. To clean and remove sediment from the radiator.

References:

The General Petrolenm Company: Trouble Shooting /

p. 42.

Smith and Kern: Automotive Repair, D. 66.

Procedure:

1. Sediment should be removed from the cooling

system in order that the engine may retain a

normal running temperature at all times.

2. Drain the cooling system.

3. Refill the cooling system with a solution of

one pound of sal soca or other prepared pro-
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duct for that purpose. Strain through a

cloth when pouring into the radiator.

4. Run the engine a little faster than an idl-

ing speed for about fifteen minutes, with

the radiator covered so that the solution

boils, then drain the solution thoroughly.

5. Refill the system with clear, warm water and

run the engine again for about the same

length of time.

6. Drain the system and refill with clear water.

Unit 8. To test and care for a battery.

References:

The General Petroleum Company: Trouble Shooting,

pp. 1 1 2 1 95 1 96 1 97.

Smith and Kern: Automotive Repair, pp. 76 1 77.

Procedure:

1. The battery should be tested once a month.

2. Have your station attendant make a reading

for you that often.

3. It should test between 1.290 and 1.3000.

4. If lower than this the battery should be

charged from outside source.

5. Every two weeks in winter and each week in

summer distilled water should be added to the

battery cells.	 This is done by removing the

cell caps and filling each cell to 1/2 inch
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above the plates.

6. All dirt and moisture should be removed from

the battery by forcing water on it from the

hose.	 Then wipe off with a rag soaked with

ammonia.

7. If the battery is replaced see that the hold

down screws are securely tightened.

Unit 9. To adjust the tension on the fan and generator belt.

References:

The General Petroleum Company: Trouble Shooting,

p. 44.

Smith and Kern: Automotive Repair, p. 9.

Procedure:

1. When the engine Itruns hott , it may be necessary

to adjust the belt so that proper ventilation

of the radiator may be restored.

2. Loosen the lock nut on the generator bracket.

3. Pull out on the generator to reduce the slack

and hold it in position until the lock nut

has been tightened.

4. Examine the fan blade pitch.	 See that the

blades are firm and that they do not strike

or even come close to any stationary parts.

If they are out of adjustment align them to-

gether.

5. Be sure that the pulley on the generator and
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the fan are lined up straight.

Unit 10. To remove and replace a wheel on the car.

Reference:

Smith and Kern: Automotive Repair, pp. 74,

75.

Procedure:

1. Unless the wheel be evenly secured to the

spindle the tire will wobble.

2. When it becomes necessary to change a tire,

see that all bolts and nuts are drawn up

evenly on the wheels.

3. Place a little oil on each bolt so that the

nut may be removed easily.

4. Be sure that your car is jacked up so there

is no danger of it rolling off the jack.

Unit 11. To repair a puncture with a cold patch.

Reference:

Smith and Kern: Automotive Repair, p. 74.

Procedure:

1. Remove the tube from the casing and roughen

the portion to be repaired with the emery

cloth.

2. Apply vulcanizer or patching material accord-

ing to directions given with your repair out-

fit.

3. Inflate the tube nicely full and insert in



132

the casing with care so that it will not

be pinched.

4. Hold the valve stem and place it through

the opening in the rim.

5. With tire irons force the tire a little

at a time over the wheel.

6. Pump to normal pressure and place on the

wheel.

Unit 12. To adjust the charging rate of a generator.

References:

The General Petroleum Company: Trouble Shooting,

p. 97.

Smith and Kern: Automotive Repair, p. 91.

Selvidge and Delsey: Principles of Auto Mechanics,

p. 194.

Unit 13. To clean the commutator.

References:

Same as those for Unit 12.

Procedure:

1. Often the commutator becomes oily and dirty

and needs cleaning to make the generator func-

tion properly.	 Take a strip of sandpaper and

place it on the end of a screwdriver.

2. Bring this in contact with the commutator,

lightly doing this until the commutator is

clean and will give good contact.
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General metal work 

Unit 1. To make out a bill of material.

Procedure:

1. Follow the same outline as given under wood-

work.

Unit 2. To check material.

Procedure:

1. Examine the material to be sure that it is

the material required for the work and also

as to how to use it to the best advantage

in cutting out your work.

Unit 3. To tin a soldering copper.

References:

Selvidge and Christy: Instruction Manual for

Sheet Metal Workers, pp. 69, 70.

Selvidge and Allton: Blacksmithing, p. 73.

Jones: Metal Work, pp. 68, 69.

Smith: Units in Sheet Metal Work, p. 36.

Procedure:

1. File the point bright.

2. Heat to a moderate heat, not red hot.

3. File again, if necessary, to keep the point

bright.

4. Rub the tip of iron with acid core solder.

This should cling to the point forming a

bright silver coating.
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5. It should now be possible for the iron to

hold a drop of solder on its point.

6. If this does not work, rubbing the point of

the iron with sal-ammoniac will help.

Unit 4. To solder a hole.

References:

Selvidge and Christy: Instruction Manual for

Sheet Metal Workers,pp. 71, 72.

Welch: Elements of Sheet Metal Work, pp. 21-

23.

Jones: Metal Work, pp. 68, 69.

Smith: Units in Sheet Metal Work, p. 33.

Selvidge and Allton: Blacksmithing, p. 74.

Procedure:

Often a bucket or utensil can still give

service if it were repaired sothat it would

not leak.

1. Locate all of the holes in the pan or pail

on which you are to work.

2. File off the projecting edges of these holes.

3. Clean them with a twist drill rotated by

hand, or by sandpaper.

4. Apply flux to the hole being careful not to

spread it to the surrounding areas.

5. With a supply of solder on the soldering iron,

stick the point into the hole and rotate the
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copper.

6. Lift the copper.	 The solder should form a

rivet in the hole sealing it perfectly.

7. If the repair is on enamel ware it is neces-

sary to remove the enamel covering the iron

first.

Unit 5. To sweat on a patch.

References:

Smith: Units for Sheet Metal Work, pp. 71, 72.

Welch: Elements of Sheet Metal Work, pp.21-23.

Jones: Metal Work, pp. 68, 69.

Selvidge and Allton: Blacksmithing, p. 75.

Procedure:

1. Pound out all the ragged edges of the hole,

or trim them off.

2. Tin an area of one fourth inch around the

edge of the hole.

3. Cut a patch.	 Make it one fourth inch larg-

er than the largest diameter of the hole to

be patched and tin one surface of it.

4. Place the patch over the hole.

5. Sweat it on solidly by moving the copper

about over the surface and edges at intervals.

6. Care must be taken not to loosen the patch by

leaving the copper too long in one place.
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7. A patch may also be sweated on by heating

with blow torch flame by moving the torch

over the patch. When it settles in place

remove the flame.

Unit 6. To use tinner's snips for cutting sheet metal.

Procedure:

I. Light sheet metal is cut with a pair of

tinnerts snips.

2. The most common types are straight and

curved blade.

3. The straight blade snips are used for cutt-

ing along a straight line, and may be used

also for cutting out curves and arcs.

4. Snips with curved blades are made for cutt-

ing out circular disks.

Unit 7. To rivet joints.

References:

Smith: Units in Bench Metal, pp. 30, 31.

Selvidge and Allton: Blacksmithing, pp. 6-10.

Giachino: Bench Metal work, pp. 29, 30.

Bollinger: Elementary Wrought Iron, p. 38.

Procedure:

1. Take two pieces of galvanized iron, 3 inches

wide and 12 inches long.

2. Draw a line 3/8 71 from the edge.

3. Mark the points with a prick punch for the
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rivets 2 inches apart.

4. Place the iron on an oak board and with a

solid punch make a hole slightly larger than

the stem of the rivet.

5. Use the drill to make the balance of the holes.

6. Insert the rivet with the use of a hammer.

7. Flatten the rivets with a hammer.

Unit 8. To use a hack saw.

References:

Smith: Units in Bench Metal Work, p. 15.

Bollinger: Elementary Wrought Iron, pp. 14, 15.

Giachino: Bench Metal Work, pp. 11, 15.

Procedure:

1. The hack saw does for the metal worker what

the back saw does for the woodworker.

2. Place the blade in the frame so that the

teeth point toward the forward end of the

frame, away from the handle.

3. The cut is made on the forward stroke with

but little pressure applied.

4. Do not rock or twist as this will break the

saw blade.

5. Never try to hurry but make the saw cut at

its own speed.

Unit 9. To use a cold or cape chisel.
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References:

Smith: Units in Bench Metal Work, p. 15.

Giachino: Bench Metal Work, pp. 22, 23.

Procedure:

These chisels are used to cut metal

while cold. They are made of hardened steel.

Metal that is too heavy to cut with the tin-

nerts snips may be rough cut with the chisel.

1. The line along which the metal is to be cut

is placed even with the jaws of the vice.

2. The chisel is held at an angle with the work

and struck sharp blows with the hammer.

3. After each cut the chisel should progress a-

long the cutting line and leave a smooth cut.

4. This is known as a shearing cut.

5. Heavy flat metal may be cut with the chisel

held in a vertical position.

6. When irregular forms are cut a narrow chisel

is used.

7. In chiseling be sure to allow room for fin-

ishing and smoothing the metal.

Unit 10. To use a file.

References:

Selvidge and Allton: Blacksmithing, pp. 80, 81.

Smith: Units in Bench Metal Work, pp. 18, 19.

Giachino: Bench Metal Work, pp. 10, 11.
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Procedure:

The file is one of the most common tools

used by the metal worker.	 It is a piece of

very hard steel, across the surface of which

has been cut a series of small grooves.	 These

teeth cut into the metal as the tool is passed

over the surface to be finished, removing the

high spots or excess metal.

Rough filing 

1. Grip the work firmly in a vice, with the sur-

face to be filled slightly above the jaws and

parallel with them.

2. Select a file of suitable size and coarseness.

3. Grasp the handle in the right hand, the

opposite end between the thumb and fingers of

the left.

4. Place the file flat on the work, throwing the

weight of the upper part of the body on the

file, moving it straight forward under uniform

pressure.

5. Do not change the angle at which the arms are

held, except when necessary to keep the file in

contact with the work, nor let the file deviate

from a straight line on either the forward or

backward stroke, unless you are trying to pro-

duce a curved surface.
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6. When you are through with a file always

clean it and hang it up so that the teeth

are well protected.

Smooth filing 

1. Select a file suitable for making a smooth

cut.

2. Proceed as in rough filing.

Draw  filing_

Procedure:

1. To produce a smooth cut, Work is sometimes

draw filed.	 When draw filing, the file is

moved sidewise, lengthwise of the piece.

2. Firmly grip the work in the vice.

3. Grasp the file firmly in both hands and place

it flat on the work.

4. Turn the file slightly so the teeth will cut

the metal as it is pushed forward.

5. Hold the file ready on the work, then throw-

ing the weight of the body on the file, move

it forward sidewise.

0. At the end of the stroke, release the pressure

on the file, then continue to draw it back to

the starting point.

7. Continue until the surface is as smooth as

desired.
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Unit 11. To use taps and dies.

References:

Boellinger: Elementary Wrought Iron, pp. 39-41.

Selvidge and Allton: Blacksmithing, pp. 60-64.

Smith: Units in Bench Metal Work, pp. 37, 38.

Procedure:

When a mechanic speaks of cutting thread,

he is referring to the practice of cutting a

spiral groove around the surface of a piece

of metal rod pipe, or on the end of a bolt.

1. Cut a piece of stock to the length desired.

Grip the piece in a vice in a vertical posi-

tion.

3. With a file, remove the burr on the end to

be threaded.

4. Select a right hand die of the size desired

and mount it in the stock.

5. Place the die over the stock to be threaded.

6. Holding the die in a horizontal position,

press down and at the same time turn it to-

ward the right.

7. When the die catches, pour a few drops of

lard oil on the end of the work and give the

die one half a turn to the left.	 Give the

die one quarter turn to the left and one half

turn to the right until you have finished
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Tapping 

1. Locate and drill a hole of the size desired,

which should be a little smaller than the

tapped hole.

2. Select a taper tap of the size desired and

fasten it to a tap wrench.

3. Grip the piece to be tapped in a vice with

the top of the piece parallel with the top

of the jaws of the vice.

4. Grasp the wrench in the center and place

the point of the tap in the hole.

5. Hold the tap in a vertical position and

press it downward.

6. Pour a little oil on the tap, then grasp

the wrench with both hands and turn it

slowly and steadily toward the right through

half a revolution.

Unit 12. To draw out hot metal.

References:

Bollinger: Elementary Wrought Iron, pp. 17-19.

Schwarzkope: Plain and Ornamental Forging,

pp. 35, 36.

Harcourt: Elementary Forge Practice, pp. 31, 32.

Procedure:

In making tools and articles from iron
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it is often necessary to draw the metal out

so that the proper shape of the article may

be obtained.

1. Heat the stock to a bright red and place it

on the anvil, so the blows of the hammer will

fall near the center of the anvil face.

2. Deliver the blows so the face of the hammer

will fall parallelto the face of the anvil.

3. Between blows turn the stock so that the

blows fall alternately on the sides and the

top, keeping the work square in section.

4. If the stock is to be drawn to a point,

raise the handles of the tongs and draw the

stock to a blunt point, keeping the point

of the stock even with the far edge of the

anvil.

5. To finish the taper, lower the tong handles

and deliver blows so the desired angle will

be parallel to the face of the anvil.

Unit 13. To temper small tools.

References:

Schwarzkope: Plain and Ornamental Forging, p.

135.

Harcourt: Elementary Forge Practice, pp. 103,

104.

Bollinger: Elementary Wrought Iron, p. 46.
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Procedure:

In making small tools it is often

necessary to harden them so that they may be

used for the purpose for which they were in-

tended.

1. To harden and temper, heat the metal to a

full red heat about one and one half inches

up on the chisel.

2. Harden the end by dipping it vertically in-

to water to a point about one inch from the

end.

3. Move the tool up and down with a slight back

and forth motion to prevent water cracks.

4. The part remaining hot will reheat the bottom

again and the temper colors will move toward

the end of the chisel.	 when the dark blue

colors reach the point again dip it in water,

thus completing the tempering.

Cement work 

Unit 1. Forms.

References:

Giese: A Practical Course in Concrete, Chapter V,

p. 116.

Willoughby: General Shop Handbook, p. 69.

Boy Scouts of America: Cement Work, p. 5.
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Procedure:

1. They must be the correct size and shape.

2. Finished concrete will be no smoother than

the surface of the forms.

3. Forms must be strong enough to retain their

correct shape when filled with concrete.

4. The forms must be tight to prevent the es-

cape of water.

5. Forms should be placed so they are easily

filled.

S. Double headed nails will assist in remov-

ing the forms.

7. Forms must permit spading to improve the

character of the concrete.

8. Forms should be reasonable in cost.

9. Any good sound lumber, free from knots or

decay, is suitable for form work.

10. Where smooth work is required, dressed lum-

ber is the best to use.

11. Tongue and groove stock or ship lap are best

to use for tight joints.

12. To prevent waste, standard lengths of lumber

should be used if possible.

13. Forms may be built in panels and used more

than once.

14. Other types of forms such as metal, plaster,
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and earth may be used.

15.To prevent adhesion of concrete to forms and

make them remove easily, it is customary to

oil form faces which come in contact with

cement.

16. Forms, if they are going to be used again,

should be oiled before putting them away.

Unit 2. Proportioning materials for strength.

References:

Giese: A Practical Course in Concrete, Chapter

III, p. 61.

Willoughby: General Shop Handbook, D. 69.

Portland Cement Association: Manual Training

Course in Concrete, p. 40.

Boy Scouts of America: Cement work, P. 5.

Procedure:

1. The amount of Portland cement, aggregate,

and water should be carefully proportioned

for best results.

2. There must be enough cement in the mix to

fill all cavities between the particles of

sand and gravel and enough water to make

the powdered cement into a paste to flow

around all these particles.

3. Too much water will form weak paste, too
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little will form a paste too dry and stiff

to flow readily into the spaces between the

aggregate.

4. For the proper mixes for the work you are

doing refer to the chart on mixes.

5. In reading the chart the cement is given

first, then the sand and last the gravel.

A 1-2-3 mix, would mean 1 part of cement,

to two parts of sand to three parts of

gravel.

Unit 3. To mix concrete by the hand method.

References:

Giese: A Practical Course in Concrete, pp. 28,

29.

Willoughby: General Shop Handbook, pp. 71-74.

Portland Cement Association: Manual Training

Course in Concrete, p. 44.

Procedure:

1. Spread the measured quantity of aggregate

on a water tight mixing surface.	 Use a

measuring box or count the shovelfuls.

2. Add the required amount of Portland cement.

Distribute it evenly over the surface of the

sand and gravel.

3. Mix thoroughly, shifting the entire mass to

one side of the box with a square-pointed
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shovel.

4. Pile in a cone shape allowing each shovel-

ful to run down the sides.

5. Hollow the center of the pile and add water.

Mix and add water until the proper consis-

tency is reached.

S. Place the cement in the form within thirty

minutes after mixing.

7. Pack will into form using a tamper.

Unit 4. Placing concrete in forms.

Reference:

Giese: A Practical Course in Concrete, pp.

29, 30.

Procedure:

1. The method of placing concrete is important.

2. For strength concrete must be placed in its

ultimate location quickly and left undis-

turbed if the maximum strength is to be

attained.

3. Do not throw the concrete for any consider-

able distance because this will tend to

separate the large particles from the mix-

ture.

4. To get concrete firmly in the forms it

must either be pressed or tamped.
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Unit 5. To smooth and finish concrete.

References:

Boy Scouts of America: Hand Cement Work, pp.

11, 12.

Giese: A Practical Course in Concrete, p. 31.

Willoughby: General Shop Handbook, D. 72.

Portland Cement Association: Manual Training

Course in Concrete, pp. 48, 49.

Procedure:

1. Strike off the surplus concrete with a

strike-board.

2. Move the board forward, broadside, with

short, endwise movements to level and dis-

tribute the surface concrete.

3. Add the concrete to any hollows and pro-

ceed as before.

4. Allow the concrete to set, then proceed to

smooth it.

5. Smooth with a trowel or wooden float, using

a circular motion.

S. Keep the forward edge of the trowel slightly

raised and use light pressure.

7. Use a float where a rough or side walk

finish is desired.

Unit 6. To cure surface and protect work.

References:



150

Giese: Practical Course in Concrete, p. 31.

Willoughby: General Shop Handbook, p. 72.

Portland Cement Association: Manual Training

Course in Concrete, p. 50.

Procedure:

1. Heat hastens the hardening of concrete, cold

retards it.

2. Forty-eight hours is sufficient for harden-

ing.

3. Moist curing greatly increases the strength

of concrete.

4. Keeping moist for seven days will increase

the strength about 50 per cent.

5. Moist curing also produces a water tight

concrete.

6. Wet burlap, canvas, sand, or straw cover-

ings are used over newly placed cement.

7. Ponding on large surfaces is a good method

and is done by building small dikes around

the cement and flooding them with water.

Unit 7. To test sand, the silt test.

References:

Giese: A Practical Course in Concrete, pp. 13,

14.

Willoughby: General Shop Handbook, p. 73.

Portland Cement Association: Manual Training
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Course in Concrete, p. 41.

Procedure:

1. Fill a 32-ounce bottle with sand to the 14-

ounce mark.

2. Add water to the 28-ounce mark.

3. Shake vigorously for one minute and allow to

settle for one hour.

4. If more than one ounce of sediment appears

above the sand the material represented by

the sample should be rejected, or else be

washed and retested.

Unit 8. To sift materials.

Reference:

Willoughby: General Shop Handbook, p. 73.

Procedure:

1. To sift materials different sizes of mesh

in the wire must be used.

2. For fine troweling and finishing a very fine

sand aggregate must be used.

3. In using a shovel throw the sand to the top

of the screen spreading it out as you do

allowing it to sift through as the sand goes

from top to bottom.

Home mechanics 

Unit 1. To sharpen knives.

References:
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Schultz and Schultz: School and Home Shop work,

pp. 186, 187.

Willoughby: General Shop Handbook, p. 84.

Procedure:

1. Grind the wedge to the desired thickness.

2. Hold the blade against the grinding wheel

with the sharp edge up, in such a manner that

the action of the grinder starts well back

of the cutting edge and slide the blade even-

ly back and forth lengthwise.

3. Continue grinding until the point of contact

of the grinder advances to the cutting edge.

4. Repeat the operation on the other side.

5. It is unnecessary to grind the tool each time

it looses its edge.

6. Whet or hone the cutting edge.

7. Secure the whet stone to the bench, by means

of a clamp or vice, and place a drop or two

of oil on it.

8. continue grinding until a wire edge or burr

is formed on the opposite side.	 Turn the

blade and repeat the operation.

9. To test the cutting edge touch to the thumb

nail.	 If it is sharp it will take hold, if

it is dull, it will slide over the nail.
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Unit 2. To sharpen shears or scissors.

Reference:

Willoughby: General Shop Handbook, p. 86.

Procedure:

1. Clean and polish the inside of the blades

with fine sandpaper.

2. Re-edge the blades.

3. Hold the file so a bevel of from 25 to 30

degrees is formed on the cutting edge.

4. Start at the heel, file a uniform stroke the

full length of the blade.

5. Use care to maintain a slight curve in the

cutting edge from heel to point.

6. Remove the burr left by the files.

7. Lay the polished side of the blade flat on

an oilstone and draw it lightly across the

stone a few times.

8. Extreme care must be taken not to rom-id this

edge.

9. Adjust the tension of the blades, tight or

loose, as desired by turning the screw.

10. Test the shears by cutting a piece of soft

tissue paper which has been soaked with water.

11. The blade should cut cleanly from heel to ex-

treme point without pushing or catching the
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material.

Unit 3. To sharpen a garden hoe, or shovel.

Procedure:

1. The emery wheel should always run toward or

against the cutting edge of the tool.

2. The cutting edge is reinforced by the body

of the tool, to make it stronger, which

makes grinding easier.

3. If the wheel is totated the other way there

will be a tendency to tear small particles,

away, and give you a ragged edge.

4. Be very careful to remove the tool from the

emery before it becomes too hot.

5. Dip in water often if grinding a great deal.

6. Finish smoothing with a file.

7. Filing can also sharpen the tool if it is

not in too bad a condition.

Unit 4. To repair a hole in a plaster wall.

Reference:

Tustisons: Home Mechanics, p. 10.

Procedure:

1. Remove all loose material before any patching

is attempted. With a knife or sharp instru-

ment scrape out the loose plaster, until a

solid foundation is obtained. 	 Out the small

cracks a little deeper to provide ample
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opportunity for the plaster to stick to

the old material.	 If the edges are recess-

ed the plaster will hold better.

2. Wet the hole and the plaster surrounding the

hole with a small brush or sponge.	 This will

keep the plaster from setting too rapidly.

3. Determine the mixture you will use.	 Use

patching plaster for best results.	 It can

be obtained in two-pound and five-pound pack-

ages at the hardware store.

4. Mix the plaster in a . dish or a flat pallet of

some kind.	 Add water slowly and mix with a

large spoon or trowel until a stiff mix is

obtained.

5. Patch the hole with a small trowel, until it

Is flush with the surface.	 Hold the re-

ciptacle below the hole to catch any mater-

ial which may drop off.

6. For a smooth surface dip the trowel in water

and trowel to an even surface.

7. For a rough finish use a block covered with a

piece of old carpet.	 Dip it in water, and

rub with a rotary motion.

Unit 5. Cut and set a pane of glass.

References:
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Ericson: Glass and Glazing, pp. 75-78.

Bedell: Household Mechanics, p. 15.

Procedure

1. Cut the glass to size.	 Your hardware man

can furnish you glass in the correct size,

but today we want to learn to cut glass.

2. Mark two points on the glass.

3. with a straight edge cut the pane at least

1/16:t smaller than the recess.

4. Bear down on your cutter only hard enough

to cut.

5. Hold the glass cutter vertically.

6. Do not try to recut as this will ruin the

wheel.

7. With the glass cutter tap directly under the

scored line until the glass begins to crack.

8. Holding the pane firmly on the table, break

the waste off with a quick jerk.

9. Put putty on the recess at the back of the

pane so that the glass will lie all in the

same plane.

10. Set the pane with glazier points points,

driving them in with a chisel at an angle.

sure to drive them deep enough so that they

will not show from the front of the glass.
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11. Use a putty knife and apply well worked

putty into the groove so that the outside

edge of the putty corresponds to the in-

side edge of the frame.

12. Feed putty with one hand smooth with the

other.

13. When the right amount of putty is in the

groove it can be gone over several times and

smoothed up.

Unit 6. To repair a lock.

Reference:

Bedell: Household Mechanics, p. 14.

Procedure:

Door locks in the house often need oil-

ing, tightening, fastening loose knobs, fit-

ting a new key, etc.

1. Try to determine what is the matter by

operating the door.

2. Loose knobs or jamb plates out of line can

be fixed without removing the lock from the

door.

3. If the trouble is in the lock box, remove the

lock.

4. Open lock and study how Parts operate.

5. Repair the broken part and oil.

6. Assemble and test.
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Unit 7. To put a new wire on a screen frame.

Procedure:

1. Buy you screen so that it will allow you

laps large enough to nail to, without the

wire pulling out.

2. Nail one edge stretching it tightly along

that edge.

3. Use two pointed brads to hold the wire.

4. Nail one end being sure to keep it pulled

tight and not allowing it to be loose when

it comes to nailing the other end.

5. Pull the opposite side tight and tack keep-

ing the screen tight.

S. Do not pull so tight that you will pull

the frame out of shape.

7. Pull opposite end tight and finish tacking.

8. Put moulding around outside of wire.

9. If any wire protrudes from under moulding,

cut it off with the point of your knife.

Unit 8. To Set a butt hinge.

References:

Bedell: Household Mechanics, p. 13.

Fryklund and LaBerge: General Shop Woodworking,

pp. 71, 72.

Procedure:
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1. In attaching a butt hinge it is essential

to cut gains to sink the leaves of the hinge

into the wood to a depth equal to the knuckle.

Should the knuckle be 1/8 71 diameter each leaf

should be set in 1/16 11 into the wood.

2. The gains may be cut into one or both pieces

to be hinged together. 	 In hanging a door

the gains are usually cut in both the frames

and the door.

3. Determine the position of the hinge.	 Lay

out the position of each gain by holding the

hinge in place while marking along each end

with a sharp pencil or a knife.

4. Set the marking gauge to mark the width of

one of the hinges.

5. If the gains are to be cut in both members,

mark the depth by setting the marking gauge

to half the thickness of the knuckle. Make

this mark on the side into which the gains

open. This will be the side on which the

knuckles of the hinge appear.

Cutting the gains 

1. Place chisel in a vertical position on the

pencil line which locates the end of one

hinge; and with a mallet, drive the chisel

down to the gauge line which marks the depth
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the leaves of all hinges.

2. Make a serries of cuts along the gain with

the chisel.

3. Pare the bottom of the gain to the gauge

line, keeping the depth uniform Be careful

not to go below the gauge line or to cut

through the back of the gain.

4. Trim the walls of the gain and test by putting

the hinge in place.	 Do not force the hinge

into the gain.

Attaching the hinge 

1. In attaching hinges to hard woods, drill a

hole in the wood through one hole in each

hinge leaf. The holes in the wood should

be slightly smaller than the screws.

2. Drive the screws with a screwdriver until

the hinges are pulled into place.

3. Test the door to see if it fits properly. If

it does not fit properly remove the screws in

each leaf.	 It may be necessary to trim the

gain deeper or put paper shims under the leaf.

4. When you are sure the hinge fits properly,

drive all the screws.

Unit 9. To tighten a loose joint on fruniture.

Reference:
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Bedell: Household Mechanics, p. 5.

Procedure

1. Remove pieces if possible, and clean off

old glue.

2. If pieces cannot be removed, screws or

angle irons must be used to strengthen joints.

3. If tenons are too small to make a tight

joint, saw kerfs in ends and glue small

wedges.

4. Put glue on ends of tenons or rungs and

clamp up tight. Use guards to protect finish.

5. Wipe off surplus glue.

Unit 10. To refinish a piece of furniture.

Reference:

Bedell: Household Mechanics, p. 19.

Procedure:

1. Wash furniture with warm water and strong

soap.

2. Use varnish remover to remove the varnish,

being careful not to scratch wood when scrap-

ing it off.

3. Sandpaper the rough spots.

4. Restain wood if necessary.

5. Apply thinned varnish or shellac. Dry 48 hours.

6. Sand lightly.
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7. Apply final coat, carefully preventing

drips, laps or brush marks.

8. Dry three or four days in a dust proof room.

Unit 11. To repair a leaky faucet.

Reference:

Bedell: Household Mechanics, p. 22.

Procedure:

1. Determine where the faucet leaks.

2. Shut off the water.

3. Remove the valve stem.

4. Replace gaskets, packing etc.

5. Assemble.

6. Test, if handle operates with difficulty

loosen packing nut.

Unit 12. To repair a flush tank.

Reference:

Bedell: Household Mechanics, p. 24.

Procedure

1. Locate the trouble.	 It will be in the

supply valve or the flush valve.

2. If it is in the flush valve, remove the

old stopper.	 Clean it or replace with a

new one.

3. See that the guide and trip levers operate

freely.	 Test several times.

4. If it is in the supply valve, remove the
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valve gate, clean it.	 If the leather

gasket is worn replace it with a new one.

5. Assemble adjusting float to regulate quan-

tity of water in tank.

6. Test several times.

Unit 13. To clean a trap in the sink.

Reference:

Bedell: Household Mechanics, p. 25.

Procedure:

1. Locate clean out plug.

2. Place a pan to catch water from the trap.

3. Unscrew the clean out.	 Use a pipe wrench

or monkey wrench.

4. Clean out trap with a wire or sharp instru-

ment.

5. Powders such as drano, lye, and the like if

poured into the traps and allowed to remain

will remove grease from the same.



CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

This study deals with the need for and recommendations

for teaching units in Industrial Arts for Mexican boys in

the city of Tempe, Arizona.	 It was shown by the study,

that if the needs of the boys were to be met, units which

could be used in doing a number of activities, were more de-

sirable than projects. Our schools in each locality must

prepare our students to take advantage of their opportuni-

ties.	 It is impossible to set up a course of scholastic

requirements and physical requirements, that will fit into

all communities.	 Since no two communities present situa-

tions which are identical, they cannot be treated alike.

Each community is confronted with the responsibility of

studying this vital problem of adopting the training to

the child.

In Taking the survey it was found that most occupations

at which Mexican men were employed were of the unskilled

types of work.	 However, enough activities were found deal-

ing with the pursuits of these people to create favorable

situations, which could be taught in the Industrial Arts

Department.

A long list of conclusions is unnecessary.	 It has
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been shown that a good foundation in the manipulative activ-

ities relating to the vocations and avocations of these

people could be carried out effectively.	 The study of re-

lated information and the care and uses of tools will defi-

nitely meet the needs as found in making the study.

It is definitely established that the work should be

placed during the seventh and eighth grades, as after these

periods the drop in enrollment is so great that such a pro-

gram would not reach enough of them.

It Was shown that the present practices as carried out

in the school shops were not meeting these needs.	 A re-

organization as to course content is necessary if this sit-

uation is to be remedied.	 The work must provide methods

and materials which will present natural life activities in

a specific way, if the goal set up, is to be reached.	 Every

line of study and activity given these boys should be funda-

mentally valuable and usable in their experiences.

Specific Conclusions 

1. The present work being offered is not meeting the

needs of Mexican youth.

2. Something should be done to give these boys education

that will be of definite benefit to them by the

Industrial Arts department.

3. The present time allotted to the work in the shops is

too short to accomplish what can be taught to get the

most benefit from such a course.
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4. The men interviewed were unanimous in their

opinion that more shop work was desirable.

5. The present equipment is sufficient to carry on

the work in an effective manner.

6. The program could be put on as cheaply as the

present one without adding any burden on the boys

or the school district.

Recommendations 

1. The course of units found in this thesis should be

substituted for the present course being offered

Mexican boys in the schools of Tempe, Arizona.

2. The present allotted time should be increased from

two sixty-minute periods a week to five such

periods.

3. These boys should be given experiences of leader-

ship among their equals.

4. These boys should be given goals within their reach

and encouragement to try to accomplish useful work.

With the acceptance of these recommendations

the writer feels that these boys will have a better

chance to become good citizens, independent of de-

linquency and future charity.
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