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CHAPTER I

THE PLACE OF INDUSTRIAL ARTS
IN A SCHEME OF EDUCATION

Aims of Education.--Alms of Industrisl Arts :éducation._-ammnary of
Industrial Arts Objectives in the Junior High School.--
Place of Aims and Objectives in this 5Study.
The Jjustification of Imdustrial Arts education in a scheme
of education may seem on the surface unnecessary. However, the mere
fact4that a subject has found its way into the curriculum is not con-
clusive proof of its value. A subject may be introduced to dring about
some specific aim or objective, but zs the curriculum groﬁs and develovps,
and as socizl conditions @nd needs become modified, that specific aim
or objective may entirely disappear, or be better realized through some
other instructional material. Such subjects as Greek and Latin may be
used to illustrzte this point. They ﬁere introduced first as practical
subjects, later justified on the basis of formel discipline, and today

are an inheritance of traditiom.

AIMS CF EZDUCATICH.

Curricular material can no longer be justified on the basis of
tradition alone. Bducation is not merely a process of handing on to the
present generation what previous generations have produced. Dewey ZG, P.
21j*says that "education is the enrichment of life.” Bede {2, p. 172)
defines the purposé of education in that it should strive to "secure the

liveration of intelligence for the improvement of humen life." If we are

e



to accept these alims of education of two of the leading thinkers of to-

day, all phases of educstion must be justified upon the opportunities they

offer for the "enrichment of life" through the '"progressive liberation

of intelligence."

AINMS OF INDUSTRIAL ~RTS EDUCATIOR.

Troxel (20, p. 3) in conversation justified Industrial Arts
of "life-activitles™ in the elementary schecol with the folkowihg ob~
Jective; "an intelligent understanding of the industriel society in
which children of the elementary school play a part." She would pro-
vide an opportunity for the boys and girls of this group to participate
in the "life-zctivities™ which core within their experiences, and to
"study the relations of raw material to finished product, and the many
social and economic problems that are involved." This follows veryr
closely the program of industrial arts as defined by Bonser and Moss-
man (¢, p. 5) in their statement of its educationzl application in the
elementary school which follows; "A study of the changes made by man in
the forms of material to inerease thelr value and of the problems of
life relzted to these changes."”

Warner (16, p. 10) states the "Primary Controlling Pu}pose"
of industrial arts education in the Junior High School as "Develeopmental
Experienges through manipulative and other zactivities introductory to
the various accessible phases of the world's industrial work." BHe fur-
ther states specific objectives in part that refer to content and method,
such as: "Bxploratory or finding studies;” "Better choosers and users

of industrial products;" "ivocational sctivities of adolescent youth in




the pursuit of hobbies,™ and "General guldance values." The diversified
activities of the general shop are repidly being accepted as a workable
application of the philosophic concepts suggested above.

The aim of industrial arts in the Senior High Schocl seems
to be two fold. Snedden (16, p. 56) states them as follows: "Definite
trade training" and "expandihg and deepeniﬁg the amateur interests that
mayAtransform in later life into advanced forms of developmental and re=-
creative activities.” Sned&en {17, pp. 70-71) further justifies Indust-
rial Arts in & scheme of education in his statement of conditions which
it must help prepare the pupil to mest. In short, he says "man stands
in a two fold relationship to the world; he is a producer of utilities,
and also & consumer. As & producer, he writes books or constructs mach=-
ines, or produces wheat, or builds houses or heals the sick, or conveys
travelers; and for any of these activities he can be trained. As con=-
sumer, however, he is inspired by books, served by machines, nourished
by bread, sheltered by houses, healed by physicians, and carried by rail-
roads, and for the wise and profitable exercises of these activities he
can also be trained.” If Industrial irts is to function in the life of
the pupil, it rmst train in the proper selection and use of industrial
products, as well as the skills necessary to their production.

The aim of Industrial Arts in College is guite obvious by dir-
ect‘preparation for teaching. This aim is definitely set forth in the
genersl statement of the purposs of the offerings in the variocus col-
lege catalogues. A good illustration of this aim is formulated in The

Chic State University catalogue for 1929-30, pages 45 to 50, and is as



follows: "The offerings of the Department of Industrial Arts BEducation
at Thg Ohic State Universlty are desigmed to prepare men and women for
positions as teachers, supervisors, and directors in the various phases
of Industrizl Arts Bducation in Elementazry, Junior and Senior High
schools; or in the many similar positions‘now cffered in industry.”
Justifications for tescher preparstion in ImMdustrial Arts BEducation are
sighted by Warner (12, Chapter VII). He charges the colleges with "the
responsibility for pregress in Industrial Arts education through tescher

preparation.”

SURBARY OF INDUSTRIAL ARYS OBJECTIVES IN THE JUNIOR HIGH SCHOCL.

Qbjectives of industrial arts education for boys betwaen twelve
and fifteen years of z2ge, which were ststed earlier in the chapter may
be surmsrized as follows:

1. Extensive sxploratory experiences.

2. Industrizl appreciation and understanding =s an 2id to an
intelligent choice and use of industrial products.

3. Development of avocational activities in the pursuit of

hobbies.

4. Tducational and life guidance through extensive explora-

tory experiences and study.

PLACE OF AIMS AND OBJBCPIVES IN THIS BTUDY.

Aims and objectives of education, particularly of industrial
arts education, are set up iﬁ %hisachapter as a gulde for preparing in-
structional materizl, and 25 a means for developing criteria for judging

values and outcomes of instructional methods.



CHAPTER I1I

FROM VALUES AND COBJECTIVES 10
CORTEET AND KIETHOD

Methods, & Function of Values and Objectives.--Bduecational PsyéhOIOgy
" and Cbjectives.—=Industrial Arts Materials.--Method and
Material Presented in this Thesis.
KBTHCDS, A FUNCTION OF VALURS AND OBJECTIVES.

In the vpréceding chapter certain industrial arts objectives
for the junior high school were proposed. If the pupils of this group
are to realize "exploratory,™" "developmental" and "avocational" values,
methods must be adopted that will provide an opportunity for each pupil
to experience and study the various vocational activities that come
within his exﬁerience. Method is concerned alsc with content since it
utilizes the selected material as a medium through %hich it strives to
produce desirable outcomes. Rethod then . in industrizl zrts may be ex-

pected to change as objectives and content change.

ADUCATICNAL PSYCHOLOGY AND CBJECTIVES.

Educational psycholoéy is a prime factor in formulating and
gontrolling objectives., Barly objectives of education, such as neat-
ness, honésty, accuracy, and coordination of hand and e&e, were entirely
in sccord with the faculty psychology of that time. The zim of all ed-
ucation was to develop the various faculties of the mind, which when
developed would transfer their powers freely to various problems and

situstions. This type of psychology fostered such methods as were used

(W}



in part by Salomon (13) in his system of Educational Sloyd. He organ-
ized his instruction around fifty models constructed in wood. The models
were classified and arrangéd logically according to comstruction diff=-
iculty and were executed by 2ll studenps in this order. The models were
analyzed into eighty-eight formal exercises. Both written and oral in-
struction were given. The aims were (pp. 82-88) "To train the eys and
sense of form. To develop dexterity of hand, and develop touch,'clean—
liness, neatness, attention, and interest.”

Modern educationzl psych010gy has disproved faculty psychology
and the automatic transfer of training. Human behavior is not so easily
controlled. Objectives in industrial arts education have shifted from
faculty training to‘"exploratoryg" "developmental” and "avocational
values through & brozsd and verisd study and participation in occupational
activities. The learner has been freed from the monotonous execution of
logically arfanged formal exerclises or projects, and is privileged to ex~
plore a vocation-at length. Not only does modern educationzl psychology
demand & method that offers greater fresdom to the individual; but it in-
sists also that provision be made for individual differences of interest
and ability.

The Selvidge (15) method for teaching industrial arts conforms
to these demands of modern educational psychology. This method starts
with a job or vocational activity, (such as blacksmithing, plumbing, or
woodworking, ) as a teaching unit and analyzes it into units of doing
called operations. The method provides an opportunity for thé student

to make his own logical organization of the operations for the partic-



ular phase of the occupatior he is experiemcing. learning aids are also
provided in the form of individual instruction sheets. Four different
kinds of sheets may be used: Operation Sheets, Instruction Sheets, Job
Sheets, and Assignment Sheets. These sheets méy be supprlemented by oral
instruction or by demconstration. Such & method places fhe learner on
his own resources and furnishes him with instructional material whereby
he ean "explore" a trade with a minimum of lost moticn. Efective teach-
ing in large classes is also facilitated by this method, since the in-
structional material is prepared in advance and can be organized and
used by the pupil with very little help from the teacher. Troxel (20)
has carried this pupil activity still further in her "life-activity"
classes in the teaching of elementary industrial arts. Her Study of
HMaple Sugar* is an example of modern educational methods. The technigue

is a combination of pupil and teacher purposing. The project was devel-

* The following headings which were kept on a large poster displayed
on the bulletin board directed the study.
I. Guidance Suggestions.
a. Why use this particular study?
II. The Activity.
a. A brief diary of how the activity grew, beginningz, prob-
lems, guestions, interest, and accomplishments.
I1I. Outcomes.
a. Attitudes, habits, and appreciations.
b. Skills and technigues.
¢. Knowledge~-"That serves as a tool.”
d. Individual cases.
eé. Lead on interests and activities.
IV. Pormalized Subject Hatter.
a. Bnglish, geography, mathematics, history, science, nature
study, composition, and health.
V. Helps.
2. Sources of information.
b. Equipment and material.
VI. Bvaluation. .
a. Successful methods and evaluations,



oped in the third grade, and grew out of a study of foods of the
pioneers of Chio. It was maple sugar season and the project was sug-
gested by the pupils. The method was supplemented by excursions to the
sugar camp to experience the different activitles there. Inquiries
weré made at the stores as to the form aﬁd value of the sugar that was
being sold. 4nd finally, maple sugar was made on & small scale in the
class rqom. The concept of maple sugar was far richer and mesningful
than it could possibly become through study alone. The incidental
learning in formal subject matter in nature study, geography and com-
pOsifion was drawn from life situvations. Similér studies of Bread,
Shipbuilding, Brieck, Homes, or Furniturse might be msde in junior high
scﬁool groups or by individusls. This method provides a techmigue for
developing and exploring a trade. The Selvidge technique provides in-

formation and directions for experiencing the actual trade. - e

INDUSTRIAL ARTS MATERIALS.

The materials used by industrial arts education will through
necessity be restricted by: =allotted time, facilities and environment,
and the relative value of zsvailable materials. It is quite odbvious, how-
ever, that unless an opportunity is provided for an extemsive partiecipa-
tion in a great number of occupational activitiss, the "exploratory,"
"developmental,” "guidance™ and "avocational" values will not be fully
realized. Such materials as wood, metal, paper, pottery, textiles, elec-
trical appliahces, paints, and coiors are at present being used in indus-

trial srts laboratories. These materials have been organized into "course



activities" and 2re studied and experienced not only as a material, but
glso in their relations to other materials snd to industry. The compar-
ative use of these materials is illustrated by Warner {21, v. 21) in a
summary of "course activities™ reported.by 294 shop and drawing teachers
in sixty-three.junior and senior high schools in Ohio, outside of Cleve=
land. 4 total of twenty-nine different '"course activities" were listed.
Wood was used In fourteen different courses revorted with a frequency*
.of 755; paper was used in seven course activities with a fregquency of
421; and metal was reported in nine course activities with a freguency
of 313, Not only was wood used in a greate: number of course activ;ties
with a higher frequency than any other material, but it was also used in
the activity that was reported by the greatest number of teachers. The
wide use of wood in industriazl arts has no doubt resulted from its ex-
tensive use in industry. The Fourteenth Census of the United States
(Table #1, page 421, Volume X} lists 702,555 people employed in allrbranw
ches of the manufacture of lumbsr. The producticn of metal Was next in
importance, as shown by the Census (Table.#ﬁ, page 332, Volume XI and
Table #2, page 310, Volume X), which showed & total employment of 468,817
people in all branches. |

In the changing of these raw materials into usable commodities,
wood again offered employment to the greatest number of people. The com-
parative number of people engaged in changing the form of these itwo most
used materials is shown in Table #¢ (page 36, Volume IV), which lists

all persons ten years of age or over engaged in each specific occupation.

* The frequency of a material was computed by the present writer from
Warner's material by totalling the number of teachers reporting course
activities in which the material was used.



Blacksmiths, iron and steel workers, and other metal workers total 1,016,921
people, while carpentry and the lumber and furniture industry employ
1,207,991 peorle. 7This does nct infer tﬁat activities involving the pro-
duction and use of lumber should hbe experienced by the leaimer to the ex-
clusion of all other materials, but is preof that the "Change made by

man in the form of wood to increase its value"” should be studied and ex-

perienced by the pupils of the junior high school.

MATERIAL AND METHOD PRESENTED IN THIS THESIS.

The extensive uses of wood in industrial arts education as well
&s in industry warrants its selection as the material used for the app-
lication of the Selvidge technigue. This technigque was selacted beacuse
At is both & teaching method and 2 learning method. Stone {18, p. 322)
says that "it seems to be both the logical and psycholegical method of
analysis for training the skilled mechanic as well as the youth who wishes
to master an operation or the entire trade.” The Selvidge method also
conforms with modern educational psychology in that it provides for in-
dividual instruction, it utilizes large 1earning‘and teaching units, and
demends that situations simulate as closely as possible actual life prob-
lems.

The Unit Operstion Sheet of the Selvidge technique 1is presented
because it provides speciflic directions that may be used by the learner
as he is experiencing the actual doing side of the occupational activity,
and because it enables the learner to experience the trade with a minimum

of lost motion, thus enzbling him tc explcre a greater number of activities.
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CHAPIER I1I

SELECTING AND PREPARING UNITS OF INSTRUCTION.

dnalyzing an Activity.--Basis for Selecting Instructional Units.--
Unlts Selected for this Thesls.=--The Selvidge Comparative
Analysis of Woodwerking. -
The énalysis technique is not a new method of selecting and
grading Instructional material. It has been used in all phases of ad-

ucation., The technique is comparstively simple once the teaching or

learning activity is defined.

ANALYZING AN ACTIVITY.

Analysis technigque is the breaking up of the activity into
small ﬁnits. These units represent the things that must be knovm and
the things that must be done in the experiencing of the zectivity. This
list of units may be compiled through observaticn, or participation
in, the activity. |

The observer or participator, however, must be extremely fam—
iliar with all phases of the activity. Charters and Whitney (4) used the
guestionnaire method in preparing their comparative analysis of seeretar-
izl duties and traits. The most cocrmon method of reducing an zctivity
to its units, however, is the analysis by & specizlist in the course
activity that is being analyzed. This method produces an all-inclusive
list of units. These units must be evaluate& and selected or rejected

on the basis of their adeptability and use in a specific situation.



BASIS FOR SELECTING INSTRUCTICNAL UNITS.

The learner and h;s objectives must be given first consider-
ation‘in the selecting of the umits. A pupil in the trade school, whose
objective is to mester a trade or some prhase of the trade, will need %o
experience it in all of its various technical units, especially if he is
to become 2 skilled eraftsmsn. 7The 1earnéf in the Jjunior high school,
howevef, profits by experiences in the trade to the extent of orienting
himself. For this learner, the units of instruction may be larger and
less technical. - A group of units taken from the Selvidge comparative
aﬁalysis of the woodworking trade,iyhich is given later in this chapterﬂ)
may be used to iilustrate this voint. PFour units are as follows: “Ad-
just 2 plane," "Plane surface true," "Plane an edge square with face,"”
and "Plane end graip." These are all guite necessary for the young |
tradesman, but for the learner in the junior high school who Wishes'only
to explore'the trade, a larger unit such as "How ﬁo square stock to size"
is more desirable.

It may be necessary to reduce the number of units of instruct-
ion still furtﬁer for use in the junicr high school. Time zllotted fo
industrizl arts as well as facllities for experiencing the units play a
large pért in determining which units may be used. Then there is 2lso
the question of relative values, both sociasl and educational. Time may
not permit the studying of all the desirable units for which facilities
are aveilable. Some units must be omitted and should be discarded cm

the basis of the least social and educational value to the lesarner. e




UNITS SELECTED FOR THIS THESIS.

The Unit Cperations presented in the next chapter were selected

from the following list by appllication of the above mentioned criteria.

AThe Selvidge comparative analysis of instructicnal uwmits in the curriculsr

activity of woodworking is as follows:

1.

2o

9.

10,
11.
12.
13.

14.

16.
17.
18,
19,

20.

Read drawing and make bill of material.

Check material.

Design-form, proportion, finish.

Measure and divide spaces with rule. -

Use pencil for marking.

Check lay-oute.

Use try-square for laying out square
Saw to & llne.

Use tryhsquare‘fdr testing.
Square up a board.

Adjust a plane.

Plane surface true.

Plane an edge square with face.
Flzne end grain.

llake & butt joint.

Gage with a pencil.

Use a marking gage-

Lay out patterm om stock.

Lay out and plane chamfer.

Lay out duplicate parts.

cutse



2l.
22.
R23.
24,
25.
26.
27.
28.
22.
30.
31.

32

40.

41.

42.

43.

44 .

45.

Bore holes with an auger.

Trim with a chisel.

Use & brad awl.

Use dividers and compass for laying out curves.

Drive and draw nails.

Lay out a hezagon.

Lay out an octagon.

Use spoke shave.

Use a seraper.

Use sandpaper.

Apply stain.

Cil finish.

Apply shellac.

Fume.

Apply wax.

Apply enamel-paint.

Fasten with screws.

Apply varnish.

Rub varnish.

Tongue and grooveé.

Make

Kake

Hake

Make

lake

dado or gain.

a

jab)

housed jJjoint.
rabbet joint.
half-=lap joimt.

dowel Jjoint.



o
=\

46. Make a mitre Joint.

47. ¥ake g glued spring joint.

48+ Use a router.

49, Prepare glue.

50. Glue uy work.

51. Use hand serews and clamps.

52. Use a T-bevsl.

B&. Simple upholstering..

B4. Use coping saw.

Eb. Pasten with bolis.

56. Put on hinges.

57. Put on locks.

58. Put on cupboard latches.

£9. Put on drawer pulls.

60. Put on ball catches.

- 61l. Lay out and cut blind mortise and tenon joint.
62. Lay out and cut hunched mortise and tenon joint.
63. Make and it a drawer.

64. Lay out and cut a dove~-tail joint.
65. Pasten stiles between rails,

66. Cut an edge mould.

67. Lay out and cut taper.

68. Do shaping and forming.

69. lay out rails.

70. Apply decorations.

71. Make inlays.




' 72, Pasten pedimgnts.
73. Make and fit cabinet door.
74, Make duplicate parts.
75. Lay cut and make simple jisse.
76. Hake drawer slides.
7. Set mirrors.

78. Set glass in cabinet work.

Cne other check may be applied to a master list of units of
instruction in producing the best list of units for a2 given grade level
and & particular locality; namely, the freguency of the different wmits
on the spot sheet as used over a period of time by different groups
of the same grade level in the same commmmity. If the results of this
check are to be of any value in selecting instructional units, ezch
group rust use the master list of operations in the same way and be

guided by the same objectives.




CHAPTER IV

UNIT CPERATICN SHEETS IN ELEMENTARY
WOODWORKING ON THE JUNICR HIGH SCHOOL LEVEL

Plan Used in Constructing the Sheefs.—-Pupils Record Sheets.~--How tc

Use the Sheets.=--Unit Operation Sheets.

PLAN USED IN CONSTRUCTING THR SHEETS.

The Unit Operation Sheets presented in this chapter are con-
structed on the Selvidge (15) plan. ZElementary woodworking in the
junior high school is the trade used, but the technique is equally app-
licable to any vocation. The unit operaticns are not arranged in any
logical order, and should not necessarily be introduced in any sequence

of performance difficulty.

PUPILS RECORD SHEETS.

The Analysis Sheet conforms in the main with the Selvidge
techniqué, but the provision made for classifying operations which are
to be used as new or repeated was suggested by the Salomon (13, p. 82)
technique. It provides a record form wherebn each pupil keeps an accum=-
unlative record of operations experienced, both intensive and extensive.
It is helpful in guiding the pupil in his selection of new projects that

will cary him into new operatioms.

HO¥ 70 USE THE UNIT OPERATICH SHEETS.
The Unit Operztion Sheets are desigmned to be used as construct=-

ion helps or references by the pupil as a need or desire demands. They

&



are not presented in any séquence and should not be organized or taught
in a logical order. The learner's contact with the materizl comes after
he hes selected his project. He first uses the analysis sheet to organ-~
ize his procedure, after which he familigrizes himself with the direct=-
ions for performing any new opérations. The instructor's help is sol-

icited only after all other sources have been exploited. After carrying
the project throuszh to completion, the pupil records om the spot sheet

each operation which he performed.

UNIT OPERATION SHEETS.
Twenty-six unit operation sheets in elementary woodworking,
i1lustrating the Selvidge technique on the Junior High School level

follow.




Elementary Woodworking
_ANATLYSIS SHEET

&0

r

Name . » . Grade
Date . Estimated Time Actual Time
Job

Instructions: PFirst -~ Check at the left each unit operation involved in the
Job. Place the check in the new column if you are per-
forming the operation for the first time and in the re-
peated column if you have previously verformed the
operation,

Second - Place in column at the right the numbers of each unit
operation checked $ashe order in which you will perform
them, .

Third - Read carefully the directions for performing each new
operation and any repeated operation if you are not
entirely familiar witk the procedurg.

New Rerpea.ted Order to be
Operations: Operations UNIT OPERATIONS Performed

!

1. How to Make a Shop Drawing
2. How to Select Material and Make Qut a
Stock Bill
3. How to Lay Out Work .
4, How to Sharpen Edge Tools
5. How to Sharpen a Saw
6. How to Cut Out Msterial
7. HEow toSquare Stock to Size
8. Bow to Shape and Form an Irregular
Member
9. How to Bore Holes
10, How to Join With Glue
11, Bow to Join With Nalls and Screws
- 12. Bow to Lay Out, Cut, and Assemble Butt
Joints :
13. How to Lay Out, Cut, and Assemble
. Halved Joints
14. How %0 Lay Out, Cut, and Assemble
Mitered Joints
15, How to Lay Out, Cut, and Assemble
Grooved Joints
16. Bow to Lay Out, Cut, and Assemble
Mortise and Tenon Joints
17, How to Prepare Wood for Finish
18, How to Fit Hardware ~
19. BEow to Glaze a Sash
20. How to Apply Stain
21. How to Apply Wood Filler
22, How to Apply Varnish
23. How to Apply Paint and Enamel
24, How to Cane en Opening.
125. How to Weave Fiber and Splints
26. Hew to Do Upholstering.

Checked by




&b

Blementary Woodworking
SPO®T SEEET

— mp—
——

Name Grade

Instructions: List each job completed in vertical column marked jobs com=
pleted, Check under each job the unit operations involved
as indicated by the Analysis SSheet.

e —————— e
e e

Uniit Operations

1. How to Maks o 3Srop Drawing
2, How to Selsct daterial and Make Out
. a Stock BIIL '

3+ How t0 Lay Out Work

4, How to Sharnen kdze Tools

5, How to Sharpen a Saw

6, How to Cut Out Material

7. How to Sequare sStock to Size

8., How to Shepe anc #orm an Irregudar
Member

9. How to Bore Koles

10, How to Join With Flue

11. How to Join With Jails and Screws

12, How to Lay Out, Cut, and Assemble
Butt Joints

13. How to Lay Out. Cut, and .Assemble
Halved Joints

14, How to Lay Out, Cut, and Assemble
Mitered Joints

15, How to Lay Out, Cut, and Assemble
Grooved Joints

16, How to Lay Out, Cut, and Assemble
Mortise and Tenon Joints

17, How to Prepare Wood for Finish

18, How to Fit Hardware

19, How to Glaze a Sash

20, How to Apply Stain

21, How to Apply Wood Filler

22, How to Apply Varnish

23, How to Apply Paint and Enamel

24, How to C ane an Opening

25, Bow to Weave Fiber and Splints

26, How to do Upholstering.-




Operation. No, 1 . Elementary Woodworking
HOW TO MAXE A SHOP DRAWING

Directions:

1, Make severazl small end and front view sketches of your idea or mental
picture. Vary the design and proportions until a pleasing combina~
tion is affected. (Pig. I).

2« If the project is small and simple of construction the rough sketch,
?ith a few dimensions added, will answer for a working drawing I
Fig. II),

Jtocis;
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3. If the project is complex a more complete drawing is necessary. The
mechanical orthosra~hic drawing, to scale, is best adapted to shop
construction, Detail all joints and irregular modelings that are not

. Clearly shown on the elevations.

4, List both detail and over all‘dimensions. also any explenatory notes,
that will aid in construction,

5. Check the éd&rawin:.
a, Is the shape completely described by the assembly, and detail views?
b, Are all views drawn to proper scale?
Cs Is the size of each member accurately described by the dimensions
and notes?
d, Are the joints and the method of construction in accord with good
shop practices?

Referencessy

Wood, and Smith "Prevocational and Inddstrial Arts", pp 72-75.
Crawshaw and Phillips, ®Mechanical Drawing for Secondary Schools",
pp 3 66-79 'Y

Questionss B
1, Why is it necessary to make a shop drawing?
2¢ Why is orthographic drawing best adapted to shop usel
3« Why detail a shop drawing?
4, Woy list both detail and over all dimentions?
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Elementary Woodworking
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Operation No, 2

HOW TO SELECT MATERIAL AND MAKE OUT‘A STOCK BILL.

Dircctions:

A. How to Sclect Material for Your Projcct.
1. Sclect the kind of wood that will best meet the utility and construct-
ionel reguircments.

2. Outside projects such as--dog-house, rosc trellis, window box, etc.,
rcquire a duraole wood that Wlll take paint (white pinc, poplar,
cypross, etc. /

3. Inside projects such as,--end table, rending lamp, radio cabinct,
¢acst, etc. require a wood with an attractive grain and'a texture
that will take a good finish (walnut, oak, birch, mohogany, ctc).

4.'Selcc+ a kind of wood that will match or hormonize with the fur—

ishings where the prject will be used. : v

]B; How to Moke Out a Bill of Material. :
o 1. List the dimensions of each piece used as. deslgnated on the blank
-bill, "If o bill is nct provided, list in.the f0110W1ng order;
_ thickness (in *1caos), width (in inches), and length (ih feet or
. inches). Exarple 3" (thickmess) x 6". (width) = 2' (length). Pre-
:icgud ihe. dlmcnslgng‘py the, number f Dlace ”of_the same size, y g
o *;SdeScrlptlon of the pieces

'E*agﬂle°“ ‘4 pc.- zﬁjx 2% x 30", Add ar
' tgﬁt is‘called .for or deqlred ,
2 Compute ‘the amount uoed in some standmrd unlt of meaSure. Squere
fnot, ‘board " fovu, runrlng foot, or bundle. Boards 2" $hick or less
. are fl?ured by the sq.. ft. Baords over l" thick.are figured in Bd.
‘i s Stock having small cross section such as, lattice strips and.
: » are fizured in running ft. Shingles and plastering 1ath™
re: flgured Ty the bundle. Use t he following fornulae in flﬂurlng
board measure. . :
(1) Bd. ft. = (th¥ ckness)" x (wwdtn)" x (length)" 2 144,
(2) Bd. ft. = (thicknessy" x (width)" z (Rength)? + 12.
(3) FPigure thiclmess: (2) from 3" to 1" as 1Y,
(b) from 1" to lﬂ as 13",
(c) from 11" to 2" as 2“
) (4) over 2" figurc exact thickmess.
3, List =211 hardware and finishes in space provided on stock bill., If
no order is sugzested list as follows: 8 = 11“ wire brads. :
6 - 1in, 48 R. H. B. wood scre:
1 coat walnut water stajn.
2 coats, flat varnish.

lug

References: ‘ :
Wood and Smith. "Prevocational and Industrial Arts", pp, 39.
Griffith. "Essentials of Woodworking%, pp. 158-160.

Noyes, "Handworlz in Wood", pp. 41.

Questions:
1. What kind of wood is best suited for & row boat?
2..Why list lumber dimensions in this order: thickness, widthy and length
3. Pind cost of 2 pc. of ocak 2" z 9" x 30" at 204 per Bd. ft.



Operation Noy 3

Elementary Joodworking
HOW TO LAY OUT WORK
Directionst

A, Measuring: :
1. Lay off all short distonces with the rule, Hold rule on edge and
mark the distance with a lkmife or sharp pencil, Use any other
divigsions on the rule rather than those at the end.

2e Loy off a series of short distances

_ without moving the rule. (Fig. I.)
3¢ Lay off distances of any extent with

the framing square, tape line or awy
. special measuring stick,

4, Measurc alwé,ys along on edge or on g, _ \\j
center line, A straight line is the Fgl 7

shortest distonce between two points.
B, .To Lay Out ILines at Right Angles to a Working Face of sEdge.

1, Use the try snquare on amall pieces, Mark a working face and a
. working edge and square always from one of these marked surfaces,

2. Hold the beam of the square firmly against the marked edge or face
and scribe along the top of the blade using a knife, scribing awl

_or slkla.rp pencil, (Pig.III) Use knife or seribing awl for fine
work,

34 Use the framing square for large work, Hold
blade against marked surface and scribe along
top of tongue.

4, Then squaring a line around the board scribe
lines first on working face and working edge.

l Fig T

C. To Lay Out Lines Parallel to an Bdge,

1, Use marking gavge for accuratc work, Adjust the head on the beam
to the required distance from the spur. Check with rule, Hold
. work firmly using vise if necessary.

2. Press head of marking gauge fimly egainst working edge. Roll tool
pathkwared unti} spur scribes lightly and push gauge steadily from
you. (Fig Iii)
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Operation No. 3

3. For less accurate laying out the wencil gaute may be used., . When
lines are to be near edgc use pencil and finzer (¥ ig. V). ¥Whan
lines are to be gouged 2t a grecter distance from the edge use
pencil and rule., (Fig.1V).

D, To Lay Out Oblique Lines.
1. On small work use the sliding T-level, Set movable blade to ro~
quired angle and scribe line with k-ife or sharp pencil, Use pro-
. tractor or framing square in setting the T-level,

2, Use framing squézre for laying out cuts on such work as rafters and
stair stringers. (Fige VI).

E, To Lay Out Irrezular Shopes,
Y., Use the dividers or compass for small \ x\

arcs or circles. Adjust the points. ~ l\ A ! \

Place one point at the & signated cen— Q\V\Q\\/, N

ter and hold too' lightly at top. ILean - &\ é\\Y /~

compass slightly forward while drawing J })Q*/

CUI'VEe (Figa VI.L)a Z §]
Fia ¥

2. Symmetrical shopes are best laid out from
a center line. Scribe lines at regular intervals
across surface at right angloes to this center

line, Loy off on each line the width of the
pattern at this particular point and trace out—
~ line through these pcints.

3e Irregular shapes can also be laid out full size
on paper or cardboard and transferred to the
work,

II. Refercnces:

Smith and Wood, "Prevocational and Industrial
Arts" pp. 17-19, ,
Griffith, "Essentials of Woodworking®, pp. 9-20.
Noyes, "Handwork in Woodf, pp. 105~117.

I1I. Questions?

1, Why hold the rule on edge while
measuring?
2o Why not re-set the rule for each short
, measurement when laying out a series of | — 7T
distances?
3¢ In scriding a line, why push rather
" than pull the gauge?

4, How would you adjust the T~level to an
" angle of 45° ysing the framing square? o
5. How would you lay out an angle of 30°t of 60°7



Operation No, 4

« 6o If cutting edge is broad, turn tool at angle until entire edge
rosts on surface of stone. When whetting such tools as draw
knife, hold tool statlonary and rub Gel stone over cutting edge.

7. Rock the outside bevel gauge while '»vhetti"fxg.‘ Remove Wire edge
~ with slip stone.

.Be Whet inside bevel gauge with slip stomne,

Ce .How to eSharpen Scraper Blade,

1. Clamp blade in vise, edgc to be sharpeded
. upward,

24 Draw tile edge straight and squa.re. Round
. blade Slightly at the corners (F:g. V.

34 Remove blade from vise and rub filed edge
over 0il stone until smooth. Hold blade

perpendlcular to surface of stone while

whetting. Lay blade flat on o0il stone and —
dress each side until wire edge is removed P — {
_ {Prig. VI).
4, Reclamp blade in vise, and turn edge with oo '1 j
a polished hard steel rod or burnisher, /,' \
0il the burnisher slightly and place it Fig Y7

q%a.rely across blade, ILower one and about
157 and rud with a firm even stroke three

or four times across edge of blade (Fig. VII)
Lower opposite end of burnisher and repeat
the operation. A small bur should be formed
along the entire edge,

—

Referencey

-Smith and ‘Mood, "Prevocatlo*aa.l and Industrial M[\‘
Arts® |, pp. 28-34.

Griffith, "Essentials of Woodworking", pp., 58-
62, :

Noyes, "Handwork in Wood", pp. 92-93.

Questions:
1. W hy use water or oil on the surface of a grinding wheel?
24 Why should the grinding surface revolve toward the edge being
ground?
3. Why moisten the surface of the vhetting stone?
4, Why raise the tool clear of the stone on the return stroke when
. vhetting?
5, Why remove the wire edge on any tool?
6e Why round the scraper blade slightly at the corners?



&%

3s File only thosc teoth that arc scttwasd you. Push file across
tooth with straight oven stroke, File should touch lightly the
adjacent tooth, Lift file from saw on return stroke, Filc every
alternnte tooth until they are well shaped, uniform, and sharp,

_ Reverse saw and file remaining teeth,

4, When filing rip sav held file perpendicular to plé.ne of aaw,
_thn filing cragss—cut saw lower haondle of filc about 15G and
swing to right or keft abcut 20%as you filc the front of the: .
toodh, (fig. 3)

D, To Side Dress Teeth,
1, Bemove saw from vise, lay flat on edge of bench and rub oil

stone lightly cver sides of tceth,

Refercnces? |
Smith & Wood "Prevocational and Industrial Arts" pp, 4-6
Griffith, "Bssentinls of Troducrking®™ pp. 22-23
Noyes, "Handucrk in Wood" pp. 68
Questions:
1, Why reduce all teeih o the same level?
2q¢ Why bend the points 51 the tecth?
3. Why nnt hnld the file perpondiculnar to the plnne of the saw while
filing a cross~cut sav?

s 44 Why side dress the tecth?



Operation No. 6

Elementary Woodworking.

HOW TO CUT OUT MATIZRIAL.

Directions:

A,

Ts
l'

cut Stock to Width.

Alwoys cut stock to width before cuttins te length. Select a rip
saw of ‘a size and grade suitable for the work,

Place board on saw horse or clamp in vise.
When using saw horse hold board with left
hand and ¥mee (Fiz. I).
Lay out work allowing 1/8" for planing.
(See operation No. 3).
Grasp the saw handle firmly extending the
index finger (Fig. II). Start saw with
a short slow dragging or pulling stroke,
The second stroke is a light pushing one.
Gradually increase lenzth of stroke until
a full even movement is obtained. Guide
saw on starting strokes by holding thund
of left hand asainst dlade (Fiz. I). When
kerf is storted guide saw by twistipg han-
dle or bendin; “lade. The plane of the

saw siould oo perpendicular to the surface -

and thz cutting edge should nake a 45°
angle wita it. Do not force saw. Saw
kert is alvays on waste side of line.
Clarip small pieces in vise, If work is
narrow, clamm with broad side parallel to
vise screw and at an angle (Fig. IV). If
work is wide, clamp with broad side par-
allel o front of bench, waste stock out-
side of vise (Fiz. V). Saw as directed
above. Usc "handy" saw for thin work,

cut Stock to Length.

Select a cross-cut saw of a size and grade
suitable for the work.

Make necessary layouts, Hold board on saw
horse, bench hook, or clamp in vise. Saw
as directed above (4 - 4).

If work is held on bench hook or clamped
in vise, the broad surface should be par-

- allel with top of bench, Use a back saw

of "handy" saw. Start saw near toe and
when cutting edge has entered the wood
sufficiently to hold saw gradually lower
handle until blade is horizontal (Fig. III)

Saw Curves and Scrolls.

Seledt a turning, compass, Or coping saw as

the nature of the work demands, Glamp weod in yisg 0T ap.verical

supnort.’ Bore a hole in waste wood for starting saw on inside scrolle

Start saw with light stroke tension saws cut on the pull ‘stroke, com-
° pression’ saws cut on the push stroke. Turn saw by twisting handle F

frame. If a sharp turn is necessary, slowly turn the saw with

vancing itu

out ad-
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Operation No. 2

D. To Saw Angles.

1. For small stock use the miterbox. Set saw at required angle, hold
work in box and saw as directed above for back saw (B - 3),

2. Placc large work on saw horsc., Use a cross-cut saw as directed
above (A - 4).

Refercences

Smith and Wood, "Prevocational and Industrial Arts" pp. 4-8.
Griffith, "BEssentials of Woodworking® pp. 20-27.
Noyes, "Handwork in Wood"™ pp. 62-67.

Questions

1, Why start the saw with a slow dragging stroke?

2. Vhen would you twixt the handle and when would you bend the saw
“in guiding?

3. In sawing to width, why not clamp thc waste wood in the vise?



Opcration No. 7.

HOW TO SQUARE STOCK TO SIZE,

Directions:

A, Plane working face true.

1,

2.

Blementnry Woodworking.

Place wood on top of bench, hold with bench
stop or clamp with tail vise.(Fiq.3)

Plane surface with jack or smooth plane. Test.
for high spots with edge of plane or blade of
try square. Continue to plane and test until
the surface is true. In beginning a stroke,
pressure should be applied to kmob of plane,
but as plane is pushed along beard an equal
amount of pressure is applied to both kmob and

Worknns Face*)

V=

-

wor knﬂg Edqe
Fig 1

handle and os the plane nears the end, greater
pressure is applied to the handle, Mark this

face "F* (fig. ))

B. Plane working edge.

1. Clamp wood in vise working face out.
2. Plane edge with jack or jointer plane. (figJl)

Edge myst be straight with working face,
Mark this face WEY,

Ce Plane one end,

1, Clamp stock in vise or hold on shootmg 'board.,

use block plane., If stock is held @

.. tn- vise phne from either edge toward the
center (fig.4). If shooting board is used
place stock on board working face up. Turn
plene on edge and plane entirely across the
end, (fig. &). Continue to plane and test un-
til the end i¢ square with the working face
and working edge,

D. C ut and plane to length,

1.

Saw to approximat® length, (6-B)
Plane as directed under #C" above,




e

E, Dress to width,

1, Bip to approximcte width (6-4)

a, Plont as directed under "B" sbove
F. Plane to thickmess,

1, Gauge the desired thickness entirely around the stock, gauging from
the working face, Plaone as directed under BA"

above.
Referencess
Wood and “Smith "Prevocational and Industrial ﬁéé::zz%bl_
Arts" pp. O-1li. T
— ‘ Stop |~
Griffith "Essential of Woodworking" . 1 Fig¥
PPs 35"“951:

Noyes, "Handiwork in Wood" pp. 69~79.
Questionst
1, How test a surface for wind of high spots?

2. Why not plane entirely across the end of the
board when holding the stock in the vise?




Operation No. 8 Elementary Woodworkingz.
HOW TO SEAPE AND FORM AN IRREGULAR MEMZIER,

Directions:
A, Irresular on One Surface or two Opposite Surfaces.
1. Plone board to thickness ~2nd joint one edge straisht and squore
with working face, ,
2. Cut piece accurately to length.
3. Lay out shape of member on working face. (Fiz. I).
4., Sow ~11 inside openwork first. Bore

a small hole in which to start the
sow. (Piz. 1I). R ————

5. Saw roughly to shape using scroll t . \“'r~}
saw, (See operation No, 6 - ¢). , Fig. T j

6. Work members to shape with spoke shave
or any other cutting or smoothing tool that will function.

B. Irregular on iwo adjacgent surfaces,
1. Surface working face and working edgre.
2. Cut piece accurately to length. Plane to
width and thickness.
3. Lay out the shaps on two adjacent faces,

(Fig. III).Cabriole leg. ‘ !
4. Saw rou_nly to shape the two largest sur- "‘E;ﬁl I

feces withdrawing saw each titte before cut

is quite finished, The clinging picces Figl
will preserve the layout for the other side
or sides and help hold the stock level for 7
sawing. o
5, Som other surfaces to shope end finish as directed < T, l
o ‘4’-/‘]‘/

under A - 6 above,

References: ’ 1 N
Smith and Wood, "Prevocafional and Industrial Arts", \ .

- pages 15-16,: 28-29,
Griffith, "Essentials of WoodworB", pn, 76-80.

Questions?

i
1. Why cut stociz to length before modeling? {
2. Why cut out the open work tefore modeling?
3« Why mnke all measurements from the working ‘i&\\
g edge wien not using 2 pattern? _ Fig I




Opcration No,‘9

et

HOW B0 DORE HOLES

Directions:

&lermentary Woodworking

1. Locate the center of each hole and punch or drill a small guide hole

2.
3.

for the spur of the bit.
Select the proper kind and size of bit.

Fit bit in brace.

Determine the anZle of bit in relatisn to the surface of the board
and clamp board so that the brace may be held either vertically or

horizontally. Hold stock rigid, using

.vise if sizc and nature of the work will

pernit.

Place the spur of the bit on indicated cen-
ter and .adjust brace and bit to desired
ancle (Fig. I). Steady head of brace by
resting your body against the hand that
grips the knob. ‘Sight bit from two direc-
ticns at right angles to each other (Fig II
It is sometimes necessary on very accurate
work for one person to operate the brace an
bit and another sight the angle. Use a try
cal borinz (Pig. III).

To withdraw bit from hole, give the brace
a full turn backward, then pull straight

out. Use care not to tear wood at mouth
of hole.
In throush horing, withdraw tit as soon as

the spur begians to break through; reverse
the work and finish boring from other side.
A piece of waste wood clamped on back of
board will also prevent splitting when bit
comes through (Fig. IV).

Use a bit zouge for accurate @epth-boring.
If a gauge is not convenient turn brace
until lips of bit are just ready to cut.
Measure distance from surface of board to
bottom of chuck. The brace may then be
turned until this distance is dimished the
desired depth of the hole. A short Block
may be cut to this length and used as a
measuring stick (Fig. II).

References: .
Smith and Wood, "Prevocational and Industrial Arts", pp. 20-23.
Griffith, "Essentials of Woodworking", pp. 46-52.

Noyes, "Handwork in Wood" pp. 85-86.

Questions: »/
1, Why punch a small hole as a center for boring?

2. Why give the brace a full turn backward when withdrawing tthe bit?
3. Why not bore entirely throuzh the stock from one direction?

>
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raticn ¥o. 10

HOW TO JOIN WITE GLUE

A,Edge to Edge Gluing.
Directions:

1.

2.

Plane one surface of each piece true and out of wind. Indicate
by arrow the direction in which each piece must be planed.

Joint edges that are to be joined straight and square with working
face.

Clamp one piece in vise working face out and Jointed edge up. Place

» Arrange pieces in order on glue table. OCut

other board upright on this edge workingjface cut and arrow pointing
in same direction. Inspect the joint by sighting through. If nec-
essary plane the high spots on each board until joint is tight and
the marked surfaces are in the same plane. Mark the joint as indi-
cated in PFiz. I.
Joint 211 edges that are to be jodned as
directed under #3 above. ’ D
Y

several small pisces of waste wood to use
between clamp of Jjaws and work. Set clamp —

and assemble dry. Remove clamps and arrange AR
them so they moy be quickly appslied. Spread \‘""’{ﬁ;j'j&mw
hot glue hurriedly over edges to be joined (
and clamp immediately. Work fast, use
clamps on both sides tightening alternately.| —-{}— - ~— 19_1__-4:.&—}1' i
Never attempt more than two goints in one Beam Ciomp

set of clamps. If work is in wind clamp a2 . Fia. T
cleat at each end using hand screw cleomps. ’
Work should remein in clamps for at least five hours.

If dowels are to be used proceed as directed above until the pieces
are ready to glue. Clamp two adjacent pieces back to back in vise,
arrows pointing same direction 2nd edges that are to form the joint
up. Locate position of dowles (8 to 10 inches apart). Square lines
across and gouge center line (Fig. II). Bore holes to receive dow-
els at thesc points, The depth of the hole should be about three
times the diameter of the dowel. The diambter of the dowel should
be at least ome half the thickness of
the board, Counter sink the hole
slightly. Prepare all edges that

are to be joined, in this mammer. .
Cut dowels about one eighth of an + vad
inch shorter than combined depth of —
the two holes. Point both ends sli- 1
ghtly and saw a kerfgjon§one edge of N
dowel (Fig. II). Pripa.re the joint

for gluing as directed under #5 =zbove ~
and insert dowels just before clarmp- Fig.I
ing.

B. Erd to End Gluing.

1.
2.

3.

Plane the ends that are to be joined until they fit tight and true.
Size the joint with thin glue and permit to harden. Scrape off siz-
ing down to the wood fiber. Glue again and clamp.

If any type of fastening is to De used with the glue it should be
applied before the glue sets.




Operation 10

€. Building Up Work

1.
2.

3a
4.

5

D. Gluing Franc Structure.

l.

2-

3.

Refercnces
Wood and 8nfth "Prevocational ~nd Industirial Artsh,

Griffith, "Ess&ntials of Woodworkingz"h, pp. 80-83.
Noyes, "Handworikt in Wood", pp. 128-131.

Planc surfoces 10 be clued true and out of wind.
Arranse the pieces with the annmal rings curving in opposite direce

tions (Pig III).

Adjust several hard wood screw clarps to the proper- width.

Rub glvue hurriedly over 2ll surfaces to be joined and clemp. Usc a
clamp ~bout every four or six inches. The jaws of each clamp should
be parallel when clamped. (Fig. I),

Remwove clamp after six or eight hours.

Divide work into small units. Adjust bean
clorms ond clamp coch unit dry. Joints
rust be snug ond tmae. Refit if neccssory.
Rerwve clorm and arrange them near ot hond.
Assenble sanllest wnit first., Sprend zlue
nurriedly over all joints ~nd reclanp. : !
Test work, sadjust clommps until it is Square{, FigW
endout of wind. Use dipgonsl broce or clarm if necessary to pull
vork sguare, rernit the work to dry ot least six: hours.
Asserible the units, following directions ond precautions listed
avove.

. 95-86,

Questiong: |
1. Thy use clarms olternately on opposite sides when gluing edge to

ed;e?

Way countersini the holes for the dowels whan they are used in o
glued joini?

Why size an end -Srain?

Thy should the ~nnyal rings curve in the somedirection in built

up stock?

Woy divide assesBHling into snell units?
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‘Usc wrist mation for 1liiht
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T
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Grip nommcr Lindlu ne~r end. Hold an
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filled.
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\o”

Foastening with screws.
1. Tocate woeitin~ ~Ff scres o2 ziece ~gainst which
herd 2

Refercnces: - §.<§

niece the size of tiec screw Crunter sinx
this hnle if flat he-d screw is to be used. i
(Fiz. IV) If screw he~d is to be hidden 37 ¢ v- '

-

f screvw will bear. 3Bare bole throwh tnis ; 1
t
t
t

\

ered crunter bore to desired deth before driil- | <>
iny anle for shenls = screw. ; AT §
Place tiiis riece »m wiece to wiich it is ic be | o <4

J-ined n~nd mnrk position of screw. Bore hole ! FigTl !
in sec nd iece the sige nT the r:it dirmeter

2f the thrends on °crew, and ~lmiyst s deev ns screw will be driven.

Assenble prieces and start screw with *‘“rers. Seiect - screw lriver
toet fits smasly ints slot sn screw ke~d (F1.. V) »nd $uran screw watil
wieces are drawn tiztly togetler,
If screw is turnins etremely hard, remove §§7
t ond drill the hole in sectud piece decoer ar |
arger, S-~r oonlied t0 thresds will mnke screw | ¢
€

T

.i

lar

turn ersier, If secu“& member is soft woid ond % e

screw enters cnd rrain, dip threeds of screw in //g//,_ﬁf/’/j

glue befsre dpivin, or insert Zord wo-d dowel LT

at risht an-les to screws. (Fio. VI). A 2} f //41‘"
gl P N S g

Wnnd =nd Smith - "Trevoceeotisnsl oand Indus
26-27 ond 42-47.

Arts®,
Griffith - “Issentinls =f %o
Nryes - WHandwerk in Wocdh,

“;’J’.‘\.




qiestions:

1. Why not attempt to change the
directicn of a nail after it has entered
the vood by pounding it sidewisc?

2. Why not cownter sink the hole
for 2 round head screw?

3. Will the small acle in second
-iece need ve as deep in soft wocod as in
hard?

4, Wny will screws not hold
atrongly in end groin?

o e =




ELEMENTARY WOODWORKING

Operation No. 12

Dircecticns:
(=) Loying out and Cutting Joint.
1. Cut, shape, ~nd farm both nembers.

menter until it is squore or true with

screvs, dnwels, and bolts ore the

2,

the xoles as directed in Ns. 11,

3.
Joi
or

J
f

If drow bolt is to be used, clemp both
ned and bore hole in both merbers (Fig.
nat in cbutting piece.

4, 1If dowel is to be used, and the eand is
show >n cne bore holes as for draw

is to be nhiidden locate positiczn of
sne piecc, ond by superposition tro
fer them to the otaer piece. (Flg. II) Bo
holes from narked fnce of enc ~ plece

meTier,

{b) Asserbling the Butt joint.

1. If nails
in No. 11.

arc used assemble ns directed

2. If dowels, screws, or bolts are used,

assenble first without zlue arnd check for
squareness, If not square, refit joints

urtil they are true.

3. If rigid Joints are desired use glue
and clamp os directed in Fo. 10,

References:

%ood and Smith - "Prevocatic
Griffith
Noves -

nrl and Industri
- "Essenticls of Wondworki
"Handwork in Woodd,

ng"

nm. 162-15

oo

L e
o.
Questisns:

1. Eow do you know when your joint is truef
. Waat is superpositinn?

[¥- AN

How to Lay Qut, Cut, and Ass

I7 screws are used, mark position of the obutt

cble Butt Joints.

Saw ar pleme end of abutting
sther netder.,
2f mechrnical fasteners are used either with or withsut glue.
most common.

V-rious types
Nails,

ing member and bore

menbers s they are to be

1.

Bore or rortise cavity

ns
re

19

L
55~

7

Arts," pp.

20-25.

50.

How w~uld you check an ossembled project for squorencss?



LIDMENTARY TOITORTIR
™eration N 13, E~v %2 Toy wub, Cut, ond Asgenble Halvaed Joiavs,

Lirections:
(L) Trying ort ond Cuftirg *the Cross-lon Joint

(=

2

Y. Plame stnck o vidih .nd thickness in one piece. Cui both meabtors
*o Tentth.  Soooue owdy, Mark vorking face of each mermber.

2. Loy off froa sar znd of ercn nerber the nearer edze of each groove,
scunre thais Lline ascosr ooaking {azc 27 nre member and oppositn face of
otzer memoer.

o ossesua nosver at Line drom, working
27e on 1osor mesder (Fig. 1). “hrovgh to’s

L

3. Flwwe virst wemier nciose
facss ap.  Mark widv: of gre

&
Te

Doint -neare line ~cross cé Txoond thrse lines down the zdjacent
\JC ue,
4, Set marking gego 2bovus one nelf the ; ) 4
thickness of the stuck, and with head of R ’f,T’:n
zaze agaiast working face, zage beiwesn the I R gy
extended lires on both edges for dentn of L fﬁf./’kL/(

o~

sroove (Fig. II).

///‘ oY
\-\‘t s PR
¥

- . F:c“.
5. Place this member in vise or on beunch -
hook and saw inside of line down to6 soge
lire.

6. Remove materizl betweern scow kerfs and obove

;e line with chisel or route” plane., Pare ! o
ccross groin, f AN
! .

/. Tit the second neber intc this groove \\\j}\:x< >

. - - . 3 . . < ¢ 270
(Pir. II1). One edge coinciding with line Fig. 0 INFT
drawn and mark width of gronve on second - ~i i
: = :

menber. Contimue to lay sut arnd cat groove
in this member as directed under 3, 4, 5,
and 6 above,

o & Q.a(_

y\-s down. |

(B} TlLaying out and cutting the end-lap jointd

1. Prepare stock as directed under A - 1
above.,

2., On the face opposite working face of one

memnver neasure back from one end the width of
stock., Square = line through this point and

extend it across the two edges. (F - IV)

3. Set morking gage to one half the thieck-
ness of stock and sege depth of zroove., Hold

hecxd of zaze against working face.
Fig IV

4. Place member vertically in vise and re-
nove waste stock, using the back or"ahndg -
saw, end keeping just .inside of limes. (Fig.

\./



-

2edti ﬂn an worltiat foce ¢f stacr memter onl
cve (Pis. VI). Extend these liacs dovn the edjos
U : ane line hetween extended lines using sane se+v1“‘
2f oo as fir first member, r~nd holding he~d T aze szoliast workiae
face.

5, Pl:r,cc

6. A1l mzdificiius of erd 1ap Joiats are T
1nid out ~nd cuth i tais orier. { -
(C) Assx¥liv: the Ealvirs Joi ' F\\\~ 2.

o

1. If itaa

1
. . |
Y sints ore to be uced Ia roush Pog
ceonstriction, o |

13 without Jine and Iosvon
Wltu n.ils o . Jneratior Ne.o 11)

If the airts arce e e ased in cahinnst eon-—
structicn {hiey should be fasteancd it clue

éx
G
ho

"~

Refeorences: :
Woodl and onith, "Prevocctional and Industrinl |
ATts f

if nls of Tonlworking pr. 101-

Yoyes, "Fondwork in Wosd", .. 155-160. i

Questions:
1. TWay 1oy out the Jjoint on the workin: face of one menber ~nd the
side opposite this free on the other merber?

cooe the depth of the srosve from workinz face of ench picce.
frcel

Ly

when onc is laid out on side opmosite the workti




EIFMANTATY OO IRKIH
Operation F¥r. & Tow Lo Lay cuL, Jut, aud Assenmble Mitered Joints.

Directiouns:
() Teying ovt ond cutting Jjoint.

1. Plane stock o widitn anl taicimess in one piece, if practicnble

2. aAdjust slidin T bLevel we desired ancle and loy off the ends of
one memler usias o kaife or sharn pencil., Founre line down edses.

3. Place st ¢ oa beiea Hatk, or clmiys in vise, Sow very carefully to

the lire wesin~ tench caw. If niter box is used, sct saw t9 proser argle

and 1nld wicce Tivily azadinst orekx o8 9ix. To nd- !

Just =it r 30w, dress thud claom ot front of Mox i _ﬁgﬂfff;a

and swin; frone carryln; aw thrsvsh desired nmwocer Fﬁ;“” \ f

of decrecs irdicnied by pretr ctar attnched to bed ]i‘ﬂ ¥ ,

cf Doz, P i
. i‘g Fig. T !

4, Planc or nore wita chiisgl abuitting ends until - =

=iter is true. ‘

(v) Asscbling the nmiter joint. o R

1. Many meccunnnieal fasteoners ~re used in asscmblingi |
~itered jsints--nails, dwwels, slip-feather, corrug-| | 0
ated fasteners, ete. Glue is usunlly uscd on intor- ! i
isr work but never on sutside, wnrninted work. L\lf

P
\ ¥
- \
;, \
e
[eN

T Egm
2, Usc miter cloym, osr onssenble around a ferm. I joint is to De
nniled, bore holes thar-usky one piece slishtly small-
er thon the nail, Drive nail until it projects
slizhtly. Plecce this member slishtly above position
on second menber. (Fig. I)
Finiskh driving nail drawing members into exact po-
sition. If dowels zre to ve used, gauge center lines
n nitered faces. Ploce working faces of neribers to-
getner with miters coinciding, and square ancross
nitered faces, locating holes (Fiz. IL). Bore holes
ot rizht angles to nitered foces (Fig. ITI) Cut dowel .
slightly shorter thion depth of holes. Apply lue,
insert dswels, oand claxp. If end of dowel is not
objectionrble, bore hsle perpendicular to ome mecbery
(Fiz. III) Insert the dowel. The slip-feather may
alsc Be inserted ofter joint has been lued.

et e e b e o B, v e 0

4 Smith, "Prevocationel and Industrial Arts® page 90.
ith, "BEssentinls of Woodwdr‘ ag"  poze 116,
s, "Handwork in Wood! pp. 167-151.

Questions:

1. Wny zet out stock in one pic ce7 )
2. Wry con't b2th cuts on o picce 3f molding De used?
3. Why not zlue outside work?



ey
&d4L
EStS

Elementary Woodwerking.

Oper~tion nec. 15
BErw tn lay ont, cut, and assonble ~roosved joints.

Directiz-ns:

A) Loying sut and cutting grosved j ints which extend n~long the groin.
+t (=]

28 &r
1. Plone stock t5 dimensizas and shope.

2. G width of grozve on working free or working edge as desired ond

T
deth on erd. Geuge widih of rablet on working foce cnd de th on working
edge. (Tig. I).

3, If grocve is continuois throughout piece, remove woste wood with com-
binatisn or rabbet plane. If not continuous, use chisel. '

- (B) Laying out ord custing greooved joints which
extend acrsss ths grain,

1. Plone stcock *to dimcnsions and shape.

K
/
!

£

\CN._... e

Loy out dds coinw rising try square or slid-
i fe. Geuge denta of

3, If yroove is entircly across niece, remnve woste wood with combinetion
wlnne, o7 sew alany line to re-uired de:th and remnve wood with chisel or
»2uter wlane. If groove extends inly -art woy scross niece, sow along

side lines until saw xerf reaches de 'th ~nd length lines. (Fiz. II). Remove
weod with chisel and router plane, finishing
side cuts with chisel or by stom sowing.

(C) Asserdlins sroaved joints., 7 “:%gii> N

1. Pre.are each member for finish by scrag;/ )7 A —— (.
ing ond sanding. : / e '
.. . i‘"‘; R T o
"2. Assemble With glue,” If = mechanical S
P . P g
fastener is needed, use nails or screws. e

Clom and test work for sguareness, Permit
to remain in clompn until zlue sets.

References:

Yoo2d 2nd Smith, "Prevocational and Industrial Arts®, og. 90.
Griffith, "Bssentials of Woodworking", pp. 101; 128.
Noyes, "Handwork in Wood%, pp. 157-158.

Questions:
1. Why not use a combination plane for a grosove that is not continuous throuvgh
sut the niece?
2, When would you use a sliding T-Ysvel to laoy out a deado?
3. Why zrenare the wood for finish before assombling?



Elementary Foodworking

Operation nc. 16
Ho7 t25 Loy >ut, Cut, rnd Assemble Mortise and Tenon Jints

1. ¥Work motericl §2 size and shope. Mark working face ond working edge.

Z. Measure back from end of viece the length -f tenmosn. Seribe a knife
line throush this print and extend it sround piece, hnlding
berr: of square always a ainst working face or wrrking i
edze.

. 7rreing face the widik of tenin urd on work-
ing edge, its th:d s. Adjusi nerkinz goge tc ercch
distonce ond goge Linus across erd, boack ede »nd face 1o
skovlder line. (Fiz. [). Hold ‘head of gage, -~lwoys,
~grinst workirg frece or worzing edge.

P O

4, Clam: menber ve~tically in vise, and with 2o fine rip
sev cut 2ll foces, soing just ocuiside gage lines and to
e de th indicated by the shsulder lines, Place member
vench hoolz, or clampy horizontrlly in vise and cut the
shovlders (Fig. II). Tse hack saw ond cut sccurately to
the line, sowing on wrste side.

O o »
=

)

5. Ley-ut and cut 211 tenwns regnrdless of size or shepe,
28 directed above,

(B) Loving sut ond cutbing mortise.

1. If ~irtisc nmember is t- be tnonered or msdeled, wiurk
stack to size in the square ond lay out and cut rosriise
vefare shoning nerber.

%,

2. Locate mosition of mortise and merk its length. Tarough
tiese ointg, scribe jencil lines acrass the oieceQ Mark
width of mortise. Adjust morking or mortise goge and

souze lines through these points between cross llaes. 1
(Fig.;III). neck layout by superposing uscn it the ten- i {
on ju$+ cut. If layins out a throush —mortise, scribe the X ‘
114es deseribing its length, across three frces and age ”‘—~——~;7*e~$
W:dt”} 5T msrtise on opoosite faces. Fig I¥

i e . \
/;: NERIZ I

3. Clop: aenber onm tod of bench or in vise, 3Bore verticel holes inside the
aortise lines to required depth of mortise. Use an ouger bit slightly small-
er thon width »f vortise nnd bores hrles ns closely together os possible.
(Fiz. IV). Pare cut remairning woad with chaisel. The gides of nortise should
be wermendicunlar to the free. If eutting o through rortise work from both
gides witl ooth nuger o~nd chisel.

te j~int. It should fit smuzly but should not be drivean., Ealarge



5. If mortises arc cut on ndjacent faces they should join and the ends of
the tenons should be mitered. (Fig. 7).
(G} Assembling joint.

1. The through moriise and tencn is sometimes keyed. This wedge-sitoped
ey fits intc o mortise cut necr the tenon., (Pig. VI) Glue is not used,

2, The slip tencn (Fig. VII) is ossembled from the end., Use glue.
3. The blind mortise cond tenon may cither be wedzed, i
pinned 5r nailed, »r nssembled conly with the use ~f zZlue. -
. Tr—ermoptmting
) -
L L A
References: /'
|
Wo2d ~nd Smith, "Prevocnidionzol and Industrisl Aros". _ ? ]
n. 90. g ¥ ;NI
Griffith, "Bssentinls -f Woodworking". pp. 108-116. .

Noyes, "Hrndwark in Tood", oHp. 160-164,

Questinns:

1. Why k2ld berm ~f try square nnd head of marking
goge: wlways asainst working foer or wirking edge?

2. Wy riv cheelzs ~f tenn befsre sawins shrulders?

3. Yoy should the walls or sides of tihe rnortise be
ver-endicular to the facel

4, Why work from bath sides when cuttinz a throuzh more .
tise?

5. Why secribe length ~-f mcrtise with pencil?




~3

Operation Fo. 17 Elementary Woodworking

HOW TC PREPARE WCOD FOR FINISH

Directions:

1. Checx the surface to maike swre all tool marks were removed,
before assembling. Scrape any unsatisfactory surface.

£. BS8crape surplus glue from around joints, using chisel or scrap-
er. Remove glue from surfaces that are to be finished, before
it sets. Use cloth wrung from hot water.

3. Restore the grain bruised by dents by covering with dsmp cloth
and epplying a hot pressing iron or piece of metal. Fill cracks

or holes with plastic wood, or by inlaying & small piece of
o)

wood that matches the grain. 4 paste made by mixing Tine saw-
dust with glue may be used. 8Smzll holes are filled after the
wood 1s stained, with putty colored to mateh.

4, Remove grease spots by rubbing with cloth moistened with ben-
zine. Remove pencil marks with sand paper or rubber eraser.

5. Smooth with I 1l sand paper. Use a sand paper block zné sand
in the dircc ion ot the grain. Rub out bad spots first, and fin-

ish with long uniform strokes. GO over surfauce the last tinme
with No. 00 or To. OOO sand paper. Care muct be taiten not fo
round off ftoo distinctly re a rises However, sharp corners
should be removed with fine sand paper backed with the Tingers.

6. Brush dust from worik, and inspect carefully to nmeke surs the sur-
face is smooth and uniform. Repesat four and five until fthe sur-
face is sufficiently smooth for the type of finisk to be used.

References:
Wood and Smith, "Prevocatiocral and Industrisl Arts," »pp. 28-29.
Griffith, "Woodwozrlk for Secondary Schools,” pp. 82-87.
Jeffrey, "Wood Finishing,"™ pp. 9-13.
tuestions:
. Why remove surplus glue from surface before it sets?

1
2. Vhat are the advantages of removing tool marits before assembling
3. When would you use sawdust and glue as a crack filler?




Elerentary ®odwoiriking.
Operaticn no. 18
Esw to Fit Hordrare.

Note: No nttemnt is made in this oceration sheet 1o give svecific directirns
for % fitting aay of the varisus kinds of lock, latches, ete. The follow-
ing directions are given cnly as o procedure to be followed wherever hard-
vare is used.

Directions:

1. Assenmble prcject and prepare surface for finish., Allcvwrnce rust be mode
arsund doors and drawers for thickness of finish,

2. Loy out and cut 211 <ains and moriises for hinzes, locks, casters, etec.

3. Fit nll decorative plates and handles., Drill heles for their fastening.

Use screws whenever massible.

. Rericve n nardware at wi interfere with aining and polishing.
4, Reno 11 hardware that will inte with stoining and palish

5. Stain and finish project throush to final p¢lishing. Attre:z all hard-
ware ~nd trimesing, and apply final polish.

Referendes:

024 and Smith; "Previcaticnal and Industrial Arts", pp. 49-57.
Griffith, ®Essentials of Woodworking®, »p. 130-134.
Noyes, "Hondwerk in Wood. " pp. 131-134.

Questicns:

1. Wy oti-ch any hardware before finishing?

2, %hy 27t attreh all hardware befsre finishing?

3. Ty lscate herdware and dril holes for attaching it before fiaishing?



Directions:

Elementary Woodworking

Operation No. 19 How to hlaze a Sash

1.

un.. Rabbet should be clean 2nd true.

2. Prime rabhet with thin ocutside naint or lin-
seed oil.

3, ?Place window zlass on ¢ true surface. Score
on 2lnss the exaet size znd shane of Dpane, using
2 llTS cutter, squere ond straight edze. The
secorcd lire should be continuous ~nd reack frox
cdze to efge (Fig. 1). Do not re-scorc @ lime.

Slide zlass to ed,c of surface cnd breaik ~long

~nTaS

Place sash flat on top of bench or saw horses, rabbeted side

sc line by nushing don on
(riz. 2). 1Li
balor ser

a

Lol

nro jecting picco

ibun line =with zloss cutier t6 nid in

tly tem undor sidc of glass dircetly

brorkinn, (Usurlly giess oorn bo sccurcd the "
nroBer ~nd sizo.) & —— e —
4. Tt ¢ in sash ond soccurc with glazicr ’
noints, v poiat flat om sish 2and drive well
into vosd Tith » heavy chiscl or ony fiat tool.
Tsc deints sis inchcs opoart, (Fig. 3). 1
H
B, Tacrd sorx 5 thc consistency of
douzh, ~dding o fe dr03s of boiled oil if
NOCOSSNTY .
6. Slicc off sm~1ll quentitics of tho | P
watty Uith o cutty kmife ond vork it into i
the robbet, covering the glozier points. //;f;,//
rrossurc should boe ooulicd to knife ~s it / =7 P \
is droom olong, forciny the nutty inte 211 — (’ ﬁé S
cracks 1o ving o smooth surfrcc. (Fiz. 3) 42555 , : 773:}/5?/
1 f¢7‘,_-w,_ ;%aAifém.
7. Allow to dry for ~dout tuenty-four VA 'f;;’/
hours, thcn cover putty ~nd sosh with // s i
priming coat of paint. /AR
A
— o / / 4 i——{"z:.ﬂ‘—:"—‘—'-l’/ F.‘.ﬂ\ m
Reiercnecs: -
Toséds ond Smith, "Provocotionnl ond -

%
ndustri~l Arts®, pp. 80-61.

-

-~

Ericsown, "Gloss rnd Giczing", »p, 44-64.

cstions:

"E:J

1., Foy orize S“sb before glozing?
2. Way should ihe robbet b cleon ~nd truct
3. War not rc—scrlbe ~ linc with o glass cuttor?
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Cperation No. 20

guestions:

:se on pine, poplar,
rap wood?

How would you make o0il stain lighter? -

Why begin at top snd stain down?

Why wipe off surplus stain?

[z}
}—!
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Cperation No. 21 Elementary Wocdworking

HOW TQ 4PPLY WCOD FILLER

Directions:

Faste Filler.

1.

1.

&

~.:.araed lightly with Ho. 000 sand

Brush and wipe all surfsces free of dust.

Piace enough prepared filler for work in a container and
reduce to proper consistency by adding thinner (benzine or
naghtha). If color is desired, add oil siain.

Select a medium stiff bristled brush of proper size. Apply
freely and brush well into pores of wcod. Brush with the
grein. Cover entire surface of smell work, allow to whiten
or dull, snd rut off across grain. Use burlap or sea moss
to rub off filler. Use a stiff dusting brush, or stretch
burlap over the end of & peinted stick to remeve filler

from inside cormers. Clear surface immedistely with a sof
cotton cloth, wiping with the grain. Large projects must be
divided into units; such &s. top, end, or side for filling.

Permit filler to harden at least twenty-four hours before
covering 1t with another coat cf finish. BSurface should be

paper before applying shel-
lac or varnish over paste filler.

Clean brush in naphtha or benzine, squeeze out several times,
and wash thorouchly in soap and water. Return any unused
filler to filler can.

If filler bveccmes too hard to rub off, remove with cloth
moistened with naphtha or benzine.

B. Liquid Filler.

Clean surface {as Tor paste Tiller) free of

Regulate temperature of room to about 70°F. QOpen one or two
windows slightly to facilitate ventilation, bHut aveid draughts.

Select soft bristle brush, camel hair preferred, of size suit-
gble for work. (1 in. brush for small work: B in. trush for
large surfaces). Four a small amount cf shellac into a con-
tainer. (White shellac for clear filler, orange shellac for
colored filler, or when work must thhsuund excess moisture--
as ocutside work or patterns). Thin shelluc with alcohol, wood
preferred; denstured may be used. The consistency devends upon
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Operaticn Tic. 22

to prevent ruvbing through the finish. 3Back sand paper with

fingers. If this first coat of varnish is to be the finszl coat,
rub down with No. IFF imported pumice stone. For gloss finish,

use paraffin Ull with the pumice, and for dull eggshell finish,
use pumice dry and rub lighitly. Use z rubbing felt or pad for
rubbing when using pumice. The size and shape of the pad will

-

depend upon the surface to be rubbed. (Use small flat pad 2
inches for flat surfaces, =and a pad shaped to fit for curves

x 4

or

molded edges.) Pumice should alwsys be sifted cnto the surface
of the pad through a cheesecloth bag. Rub in the direction of

the grain wherever possible. roceed cautiously; clean
LJ < 9

porticn of the surfzce occasionally with cheesecloth and 1nspect
for pelish end pits. Rub only long enough to produce the desired
luster and surface. Clean surface thoroughly with cheeseclath

or chamois skin.

6. If a second or third coat of varnish 1i:
sh and apply s directed in 2, 3 an

ired, use stock varn-
e

7. TRub dowvm final coat as directed . in 5 shove.
,
8. Polish a varnished surface ”lth wclishing lloisten =z cheese-
cloth nad in L to remove axcess cil
k circnl in this nmanner
is produ -, 1ight
of the o feee
ed in alce he taken
cl, as 1 ernish.
and : rush 1t
; 6o t it fe
t. W times
1 . is ap e raringly
of cheesscloth and permitted to partly
son the comndition of the wax, =and uron
atmospheric ¢ should be allowed for
drring.) Pol irst in a circular
moticn, and I grain.
Refsrences:
licGee and 3reown, "Instructional Units in Wood Finishing,™ pp. 29-35,
4C-47.,

Schmidt, "Problems of the Finishing Room,™ pp. 253-390, 385-398.
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Operation Ne. 22

¥ worx varnishing brush out in ‘clean turpen
Why prepare only enough vernish for one coat?

How will you know when you have rubbe
can it ve repaired?

o
Vhy sift the pumice through cheeseclot:

+1



o7

oriring

1

o
WY

A

-
Co

ibary W

nt

P

leme

2

psi)

:
s
i
g
-l
=]
2
@

H

T L UG

haforn

Frepare pri

o

rr
ot

g

releasing

graduglly

ATS oerbal
wrizontal

b
kS

put-

t with

pain

¢

o
5
il

led linseed

3

epared shellac

.
Allow two to five hours for drying, and sand:
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Fill all nail holes, cracks, or breaks in the surface with
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and alcohol).
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Uperation Ho. 23

0il and one guart of turpentine, with & gallon of undercoat of
similar shade as Tinished color.

£pply as directed under 4-4 above. Allow from two to five
days to dry and sand all rough spots.

Prepsre additional bhody costs by adding & small smount of tur-
pentine to the under coat. Apply, allow to dry, and sand as
directed above.

Flat paint should be flowed on freely, gloss paint should be
brushed out thoroughly.

Aprlying Enamel.

Temper first coat of enamel with am equal part of undercoat.
Brush out evenly. Allow from two to five days to dry. Sand
out rough spots.

Apply succeeding coat as enamel cormes from the can., Take same
precautions as directed for a varnish finish.

References:

licGee and Brown, "Industrisl Units in Wood Finishing," pp. 48-67.
Wood and Smith, "Frevocational and Industrial Axts," pp. 53-b55.

tuestions:

1.

2.
3.
4.
3.
&.

7.

What

wiould be the effect if paint were applied over grease and
dirt?

What would be the effect if paint were applied over a wet surface?

Why
Why
Why
Why
Why

size all knots with shellac?

is the priming ccat reduced with turpentine and o0il?
use raw oil in outside and boiled oil in inside paint?
not brush a flat paint as thoroughly as & gloss paint?
temper first coat of enamel with undercoat?






modern vractices in industrial arts. His anzalysis indicates a change in
emphasis from "manipulative exercises” to "activities of ohservation,
construction, recreztion, investigation, experimentatidn, and evaluatidn."
This analysis =lso skows that outcomss are judged by "habits, knowledge,
apprecintions, attitudes, skills and abilitdes," rather than in terms of
"the skillful hand and the cultured mind." The flexibility of the Sel-
vidge technicue makes it applicable to any of the above named activities,
and the naturs of the Instructional mateéial lends itself to the realiz~
ation of the many varled objectives. The material in each individual sheet
is logically arranged, yel the learner is free to make his ¢wn organiz-
ation of the units into a2 plan for attacking and sol#ing his own partic-~
ulér problam. Nodern tfends in educztion have also produced larger classes,
and the anzlysis techni-ue has enabled the industrial arts teacher to

better organize his material and to teach more effectively.

VALUERS OF UWNIT QPERATION SHEETS.

The Unit Operation Sheets presented in Chapter IV illustrate
but one ?hase of the Selvidge instructionzl material. The sheets wer
prepared as helps or reference for the learnmer and not for definite
teaching units. Through specific dirsctions they shorten the time nee-
essary to exporience the different vhases of elementary woodworking.
They contribute directly to the formation of good habits of skill and
technicue, which may develop an interest in some phase of wqodworking
that will grow into 2 vocation or an avocation. The activities incident-

2l to the use of the sheets, such as excursions to saw mills, lumber yards,




furniture factories, furniture repair shops, houses under construction,
and furniture stores, supplemented by cbservation of fiim stories of the
different lumber and furniture industries, provide an excellent oppertun-
ity for the broadening and deepening of the pupil's interest in the in-
dustry a.nd its commodities.

Finally the operation sheets place each pupil om his own initi-
ative. He can use the material independently of the other members of the
class, and may explore and experience the course activity as rapidly as
his interest and ability will permit. They provide for sach pupil an
opportunity to become an sggressive and intelligent participator in the

activity of elementary woodworking.



Cutline

An Example of the Selvidge Technique of Analysis
Applied to Elementary Woodworking on the Junior High School Level.

Part I. Introductiomn.

Chapter 1. The Place of Industrial irts in a2 Scheme of Zducation

1. Is there

a. Aim

i.

ii.

a place for Industrial Arts In education?

of education.

Dewey~-"The enrichment of 1life."

Bode--"The progressive liberztion of intelligence.”

b. Alims or objectives of industrial arts education.

i.

ii.

iii.

iv.

Elementary.

Troxel-=-"1Life zctivitlies.” An intelligent
understanding of the industrial soclety of
which the child is a part.

Junicr High School.

Warner--~"Developmental experience through man-
ipulative and other actlivities introductory to
the various sccessible phases of the world's
industrial work."

Senior High School.

Snedden--1st, "Expanding and deepening amsteur
interests;" 2nd, "Definite trade training.”

College.

The Chio State University catalogue, 1929-30:
"Po prepare men and women for positions as
teachers, supervisors, and directors, in the
various vhases of Industrial Arts REducation

in Elementary, or Junior or Senior, High School;

or in the many similar positions now offered
in industry.”




1. OCriteria for selecting the units.
a. On basis of comparative analysis.

i. TUsed Selvidge's Analysis of the woodworking
trade as a basic list.

b. On basis of relation to seventy-elght different
operations.

i. ObJectives of learnmers who will use the material.

ii. Age and general schooling of the group for whom
the unit operation sheets are prepared.

2. Prepared Unit Operation Sheets in Elementary Woodworking
on. Junior High School Level.

a. Number of units.

i. Selected from master list used above.
(Selvidge's 78 operations.)

b. Record sheets used with unit operation sheets.

i. Analysis sheet.
An organization sheet whereby the pupil will
learn to select unit operations necessary
for the working out of his individual pro-

Jject, and to arrange them into a working
plan.,

3. Spot Sheet
The pupil's accurmlative record of his participation in
the various unit operations of the ocecupational activity
which he is experiencing.

Part IIl. Values

Chapter V. A Critical BEvaluation of the Selvidge Technicue and of the
Unit Operation Sheets.

1. Desirable traits of the Selvidge techniqus.

a., It is & teaching method.



2. Summary of Industrial Arts objectives and their place in
this study. ’

Chapter Il1. From Values and Objectives to Content and Method.
1. PFactors influencing method.
a. Objectives

Hethods are judged by their outcomes in terms of
objectives.

" b. Educational psychologye.
Pgychology shapes and molds objectives.
2. Organization of curricular experiences.
a. Instructional technigques and methods.
i. Salomon
ii. Selvidge
iii. Troxel
2. OCriteria for selecting subject materials.
a. Basis of use
i. 1In school
ii. In industry
b. In Pelation to environment.
i. Allotted time
ii. Pacilities
iii. Relative values
Social

Economical

Part II. The Presentation of the Unit Operation Sheets.

Chapter III. Selecting and Preparing Units of Instruction.
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b. It conforms to modern theories and tendencies in
industrial arts education.

c. "It is one method for selecting industrizl zrts material
for educational purposes.

2. Desirable Outcomes of the Unit Operation shsets &s shown by

their use.

a. They
high

i.

ii.

iii.

iv.

gontribute directly to the realization of junior
school objectives.

Make possible the exploration of a greater number
of activities. Specific directions save time.
Organization reduces lost motion.

Place the learner on his own initiative. JMakes
him an aggressive learner.

Are conducive to the formation of good habits
of technigue.

Provide an opportunity for trade foundation.
Add meaning and appreciations to industry because

cf contact through observation and participation
in the various activities in which wood is used.

Part IV. Appendices.

4. Glossary of terms.

B. Selected Bibliography.






