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FORWARD

a

'.To share information about hoW schools are solying
their educational problems, the Oregon Department
Of Education has involved educators throughout the
state in identifying instructional and mafiagement
techniques -Chat are innovative,,effective and trans-

portable. One of the ways these techniques are
shared is"through a catalog of Promising Practices
in'Oregon Education. Whenever promising or exeTarY
practices are developed with federal funds, the
Department is encouraging the production of adopter's
guides which will provide information for adopting
districts. ° P /,

This publication, which provides step-by-step
directions for installing a'student-managed lean-
ing program in career education and industrial arts,

/ is another addition to the adopte-r!,s ,guide series.

Your comments and suggestions wiil help us imprbve
future editions of this guide and'others to be pro-

duced. Please take a moment to fill out and return
the questionnaire which appears as the last sheet

of this guide.

Jack E. Allen
:tirector -

Exemplary-programs

a
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CAREER EXPLORATION/INDUSTRIAL ARTS

(STUDENT MANAGED,LEARNING)

This guide is based.on experiences at the Pilot
Butte Junior High School, Bend, Oregon, and the
CalapooxL,Junior High School, Albany, Oregon. The
Bend program began in 1972 and the Albany program
year later. Both projects, were supported by

Title III of the Element4ry Secondary Education
'Act.

,

Career Exploration/Industrial Arts originated with
'a program known as' "Occupational Versatility" de-
veloped'in the Highlile Public School District 401

'and the Renton School District 403 in the State o?
WaShington.

Development of the Career ExploratiOn/Industrijal
- 'Arts Program and this'Adopter's Guide has resulted
from the interest and dedication of,a' number of
people.

Credit for designing and,establishing the original
program, known as Occupational Versatility, AOes to
John Lavender and Bill .Guise. I had the opportunity
to work with, Snd learn from,.these two creative
industrial arts'instructors.wheh I was a shop
teacher at Keithley Junior High School, Franklin
Pierce School District, jn the State of Washington,
These,men haNe continued to share:their wisdom
with me as r have introduced the program in Oregon
and, as part of thdt assignment, developed this
guide.

Others in Washington State whose suggestions have
found their way into the,program and the guide are
Gene Fowler, Carl Boe and Carl Steiger, Chinook
Junior High School; and Gene Boggs and Martin
Ulery, Keithley Junior High School.

The two pilot-programs in)Oregon have been at the
Calapooya Junior High School in Albany and the
Pilot Butte Junior High School in Bend.. Calapooya,
staff rembers who have made valuable contributions
to the program are Gene Freeman, Jim Abbott, Bill,*
Schulz, Dean Robbins and Steve Kirkpatrick,(a
student teacher, 197344). Pilot Butte staff mem-
bers have been Larry Cathcart, Dennis Richardson,
Bob Foote and Jeff Tuculet. D



Another -sotirce of cOuvel and-suppor has 6een Dr.
Larry Kenneke, IndustrN Education D partment,
Oregon. State University.

Among my.closest advisors have been t e members of
the program's steering committee. Th 'committee
has ineluded two staff members of the _egon/-*rt-
ment of Edutation., John Fessant, Industrial Arts
Specialtst, and Jack Bpeh, Grants Operation .3.0
Review Specialist far Title III ESEA. Representing
the Bend School District on the committee has been
OnNille Boyle, and the Albany Union High School
District representatives have been 0ob Stalick,

,DiNctor of Instruction, and Jim Grossnicklaus,
Career E'ducation Coordinator..

of.

Lee Blattner; Consultant
Career Exploration/Industrial Arts
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HOW TO'USE THIS GUIDE'

,This guide is designed to help you:

Become familiar with the Career Exploration/
Industrial Arts Prpgram (Chapter I)

Consider adopting the program at your school
(Chapters,II and III)

Establish the facility to house theprogram
(Chapter IV) so

Operate the program.(Chapter,V)-

These first fiye chap iers giNe you the informatiomc
you need to plan, inst 1, and 'operate your program.

An additional chapter--C a --provides you with

a sqt of worksheets. These worksheets, when com-
pleted, become the plan for your own Career Explora-
-tion/IndUstrial Arts Program.

fbe guide also includes a nUmber of appended materi-'
als you will find useful.

#

4.

Wesuggest t you proceedZes follows:

Page through the entire guide to come famil'ar

with its organizati6n and content

Read ri pa. carefully the first five s,

notinq(the suggested steps for planrC g and for
furnishing'the facility, and how the orksheets

are to be used. .

Separate Chapter VI, the worksheets, froT the
rest of the guide (you may wish to put them into
a separate notebook), and beginogorking through_
the_guide with text end worksheets' e-by side.

;-'

Every effort has been made tO design the guide to
follow a logical sequence and make.its use as con-
venient as possible. If you lack information at
one point; go on and come back to that point later.

You will find yourself' working back and forth among
the various parts of the guide, directed by your own
cq'cumstances as much as by-Ihe organization Of-the1
guide., The material has been printed in a loose-
leaf form so you caveasily duplicate single,pages
and make revisions to meet_yoUr-needs'.

12 .(



IN RETROSPECT

When we 'were in seventh Oade, the girls en-milled in

.domestic science and ihe 'boys took manual Veining.
The,i4* for'manual training was in the basement
next to the furnace room and, domestic science was
-taught across the hall An a room painted pale yellow
with curtains at,..the windows. Shop benches and sewin§
machines were,rew'on kW so students would face the
instructor's desk at.the front of the room.

The mEnual training instructor was Mr. Wells.. Netwas

a small man with a voice-.big enough to drown out'an
entire chorus of thirty giggling bOys and the accoM

,oaniMent, of their hammers and saws. His badgeof
'office was a:ring.of-keys tha ung from his belt

like a ponderous sidearm: The kepened everything
that was worth anything: The school, e shopi'his.
desk, his file-cabinet, the storage roojn for lumber
and materials, tife metal bars that sect4red theeha-

tools to their,racks on.the wallsand and

The.first period of the term was devoted to orienta-

tion. Mr. Wells lectured at length on the procedures
for checking in and checking out, on safety and
cleanliness, and on the necessity of proper "deport-
ment. He conducted a tour of the shop, describing
each of the hand tools and stationary power too)s,
both amusing'and frightening his young charges with
exaggerate+demonstrations of pie improper use of

each. The tour was climaxed with a sermon'on the
horrors of the band saw that was so vivid with
premonitions of severed arteries and cut fingers
that awestruck students from that moMent on would
approach the band saw only when escOurted by Mr.

Wells.

One ()Nile first projects of the year was to make a

cutting board, Everyone made a-cutting board. Only

until the cutting board was completed to Mr. Wells'

satisfaction could one proceed to the next project.
The board,was cut with a coping saw into the shapt
of a pig.' 'A hole was drilled through the tail'of the

pig so it could be suspended, snout down, when not in'

use. Cutting out the pig was fun. But then came the

tedious hours of sanding and finishing before it could
be carried triumphantly home to an ever-appreciative
mother who already had three cutting boards but was
quick to say that she c ld always use another.

We learned a lot from M . Wells. He taught us the

difference between a r0 and a cross-cut saw and how
to set the blade of a wood plane. But I'm glad I

never had to use the band saw.
D.W.F.



THE PR4GRAM 'Career Exploration/Industrial Ails (Stud anaged

Learning) is a juniqr high or middle sch rOgram

that,ts unique in two.respects:-.The As -

student-managed; and the facility is an .open, general
shdp in which studerits'plan and develop projects in
a number.of activity areas.

The purpose is not-only to increase the scope of
industriai arts educatidp in the sixth through 'tenth

grades, Wit 6-helpstudentss learn more effectively.

r
The overall objective of theprogram is to develop
-"occupationally versatile" students who can:-

Work independently in the industrial arts
facility, usjng available esource a way

that suits their desires,an abiltries;

Be rgsponsible to themselves and to the
Ociety_ in which they work;

Be confident of their abilities, satisfied with
their accomplishments, willing to be diallenged,
and capable Df changing; and

Cons,idertheir own futdres and use available
informati.on to determine preferences about their
futures.

liNatorim-

V
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The students achieve their objectives by selecting
.the activity area in which they want to work, select
the project they waht tO produce, make the project
and evalbate the results. Each student manages his
Othdri, activities in the shop, including time utili-
fatTon, learning mode, purchase of materials, projecl ,

iplanning, fkility:maintenance and performance stand- ,f
aeA. Students instructthemselves in how to plan
and in how to-usetools, equipment, and materials. /

They investigate die career opportunities. open
them and make judgments about these bpportunities'h
light of their own interests #nd abilities.

The instuctor is'a learning'faciiitator andis-
responsible feis.coun:sefing the student and creating
the setting in which tlie'student Dan learn. The
setting,-in turn, is designe4 to give every:boy and
girl the,opportunity to move freely among the,areas
of activity and to have ready access to the tools
and materials.,

Outcomeg of the student-managed learning approach to
industrial arts are described in term's of five de-
sired characteristics: When students have completed
an experience in the shop,'' they will be:

Knowledgeable,r know about-certain materials
and processes,;

Skilled - able to accomplish a certain function
or process to his or her own satisfaction;

A

Adaptable able to ,abandon old ways and
acquire new ways of doing things;

Productive ab]e to complete tasks;

Self-sufficient - able to initiate and complete
tasks with minimum di.rection' or supervision.

The traditional industrial arts programs were concern-
ed primarily with only the first two outcomes--
acquiring knowledge and skills. Students were taught
how to do things. Success was measured by how well
they did them.

The occupational versatility, or student-managed
learning, approach to industrial arts, however, is
as concerned with how students learn with what
they learn. Students should be knowl dgeable and
skilled, but they should also be adaptable, produc-
tive and self-sufficient.

A
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To be knowledgeable and skilled relates to the
cognitive--sthe substance of what is learned.. But

substance is not enough. Students-need to "learn n'''

lAlel#r11

how to learn",and how make use of what they have

learned. They hee o aequire so-called affective

iptcomes: adapta e, productive and self-suffidient.

What are the observablecharacteristics-of a learner
who has become adaptablé', productiVe, and self.*

sufficient? The developers of the occupational
versatility appoad:h have determined that there are

seien:

1. Self-confident,

2: COmp-ellent.in performing a task,

3. Cooperativ in\the shop,
.

Responsjble to self and others,
.

5. Reourceful in solving problem,

6. Respects self and_others,

7. Has pride in his or her work.

The affective ooUomes--adaptable, productive, self-
swfficient--are not easy t by in the traditional

shop where students are si 'taught". Stu

cannot as easily develop se onfidence, re ource-

fulness and other characteristics unless they are
placed in a learning setting that is 4esigned
foster these characteristics. That is why the
setting fon student-managed learning is an open,
general shop; why the student management and self-
instruction systed§ have been established; why the
program is both ungraded and non-graded; why the
program includes eareer.exploration; and why the pr-O-

gram is team taught. Each of these features of the
program are discussed in more detail-below.

The Pilot Projects

The original ,concepts of4the career exploration/
industrial arts or occupational versatility programs
have been tested in the Highline and Renton School
Districts of Washington State since 1969. Industrial

arts teachers were frustrated because more than half
their time was spent in the paper work required to
manage their facilities, aryl less than half their

time was spent in teaching. Also, they wanted to
*

16



develop a progräm'that would motivate learning, that
would meet a .wide range of student interests, and
that would help stude4ts exploreAhe many careers
that can be introduced-to them by progeams in indus:-
trial arts. A federal validation team gave,these,

° prOgrams an extremely high rating in a 1973 visit to
Washington State. The occupational versatility pro-
gram was the onlk...industrial arts program invited

7, to the 1973 Education Fair sponsored by the U. S.
, Office of Education. 'Validation studies in Washington,
have been based on the program's potential exporta-
bility, its costteffeftiveness ratios; and its degrê
of innovatfveness. .These evaluatOonwhave led to
the recommendation that career eOloration/industrial

. arts (student managed learning) be reDlicateti.in
Oregon school districti.

The first pilot .rogram for Oregon was establOshed
in.1972 at the ilot. Butte Junior High tchool, Bend,
with funds of Title III of the Elementary Secondary
Education Act. The next year, Title In. funds were
used to establish-a program ai Calapooya Junior High
School in ATbany, As this guide is being written,
additional programs are,under way or planned for. the
Philomath Middle School (which will include art and
home economics); Albany's Memorial and North Albany.'
Junior High Schools, Parkrose Heights.Junior High
School near POrtland, Fowler Junior High' School in
Tigard, and a new junior high school under construc-
tionat Oregon City.

A teacher station at the Poynter Middle School,.
Hillsboro, is.using 'some of the student-managed
learning procedures. Other schools are considering
or are moving toward adopting the occupational
verSatility concept.

Evaluations of the-Rilot Butte Program were cOnducted
in the 1972-73 and09734,74 school years,.and the
Calapooya program waa evaluated in 1973-74. (Occupa- (
tionalNersatility,"1973-7,4,-Documentary File 8A,
Northwestern Regional Education Laboratory, 710 S.W.
Second Avenue, Portland, Oregon 97204)

1 7
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The Facility
,

Traditional'indUStrial arts facilities Of jUniOr high -
and middle schoolS liaye been-more thanadequate-in'. .

helping learners acqqire kilowledge and,skills. But

what about the otheri hoped-for outcomes of education:,.
the adaptable, productive, self-sufficient student?

Developing these learner outcomes,iS facilitated,
first orall, ty creating One la"rge, general shop
.(F.igs.,1, 2): Walls that once separated wood,
metals, and drafting areas have'been"remoyed. These .

activities-now shard a single room with a range of_ _
other activities th. CaMinclude graphics, eIc-
tricity,,:power thecha s, metals,-plastics, hOt
metals and career.plan ng.-

Each activity area is self-contained and is organized
so that.all 'tools, supplies, project Samples, and

,
instructional materials.relating to the activity
area are-readily accessible to.students.

The open facility exposes,the student to a variety
of attiv:ity areas,.thus intreasing the oppOrtunities
for career exploration. Ready.access to materials
and equipmentMelps students build self-confidence
by assuming additional respOnsibility.

18
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What changes,must be made in your industriaT rt's

facility to accomodate a career exploration program?

Mr What specifications should be considered in designing
a new facility that includes a career exploration/
industrial arts program? Facility planning is dis-
cussed in Chapter IV.

The Student Management System

T e traditional shop is managed by the instructor.
eer- Exploration Program is managed by students

ac leve self-sufficiency by assuming Tesponsi-
ity or their own learning.

Eachillt ent is assiT d a notebook. Notebooks are

stored nea the, doe and students pick them up as
they enter an ke-:. them at hand throughout the

class period. udents are responsible for keeping
records of:

1. Their attendance;

2. The materials they have purchased;

3. Their use of power equipment.

They also keep the redordsof'their performance and
ust: the notebooktostore)thesheets on-which they-

-have-planned their projects.

The student management system is-detailed in Chapter

V.
8
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The Self-Instruction System

Student managed ltarning is reinforced through self-
instruction. Any process or procedure, and any
tool or machine operation the student needs or wantS
to learn is explained'through the self-instructional
system established in the shop: The system includes
instruction sheets, charts, audio tape cassettes,
filmstrip-tape cassette combinations, and motion
picture film loops. An important resource. is other
students, particularly ol6r ones. And, of course,
an -Instructor, or two or more instructors working
in teams, are on hand as guides, coordinators and
facilitators. Central to the self-instruction sys-
tem are the "Basic 10'su. These projects are dis-
cpssed in more detail on page 52 and again on page
72.

410

It is important, however, that you chose your Basic
10's early in the planning process. The basic pro-
jects to be made by students determines the tools,
the project materials, and the instructional mate-
rials they will need to complete the projects.
Frequent references to Basic 10's will be made
throughout the guide.

1

2 4
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. Ungraded and Nongraded Learning

Boys and girls', novices and veterans work together
in 'a single class. A ninth grader and a seventh
grader,may start similar projects at the same time.
This it Tgraded learning.

Students 4-eceive course credit but no grades. This

isiiongraded learning. They maintain their-own
pe'rformance record to help them keep, track of how
theyarg doing in relation to their own expectations.
This/recard can be shown 0, parents and counseldrs
and can be used in planning the student's high school
indgtrial arts program..

. .

Both-thg ungraded and nongrad ksystemsencourage
individualized learning and coolierat-i-Velevning
.among:rstudents.. The systems also faster sklf-
Confidence since the goal is not a grade b4 a
successful 1srn4.ng experience. The learnitg
process is-presented in more detail in Chap er V,
"Operating the Program".

Career Exploration

In the early elementary grades, students develop an
awareness of occupations and careers. As they
reach junior hign or middle school,.aWarenessleads
to exploratMon of "clusters" of occupations. Sail.

dents enrolled in the Career Exploratibn/Industrial
Arts Program have opportunities to actually exper-
ience activities related to one or more occupations;
they get insigts into what it's like to work with
wood or hot 'petals, for example. These experiences 10
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serveas introductions ?to the world of work. They

help students learn somefhing about themselves, the
. range of occupations and careers, and how to make

choices among occupations and prepare to enter.a
chosen line of work.

Goals for the Career Exploration Program at the A

Albany Union High School are presented 4n Appendix,-
: A. These may be useful as you set goals for youY(
own program.

Team Teaching

A single, general shop.with a number of activities.e
provi4es 'an ideal-setting for team teaching. Even

thoggh students areEmana§ing their owc-learning,
.the need for instructors to be readily avairable
is not diminished.. A large number of students in-
volved in a variety of tasks in each of a number of
actiOty areas is too great a load for one-instructor.

hhe organization of a teaching feam and an explana-
tion of how the team can function effectivel in a

'gener'aT-shop is presented on page:-80,

2 6
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- II

RESOURCES FOR
USE IN PLANNING

13

"

Should you decide that the Career Exploration/
Industrial Arts (Student-Managed Learning) Program
can be used at'your schopl, you have at least three

major resources to help you establish and operate
the program:

1. This guide and worksheets;

2. Visits-togestabli ed programs at other
schools; and

3. Conferences withjexperienced teachers and
consultants, including the state industrial,'
arts specialist.

In addition, you will want to set,a time line for'
establishing the program.

.

The Guide and Worksheets

The purpose of this guide is to expla;in the program
and give you the information you will-ne'd to plan,
establish and operate the program. Every effort

has been made to give you the essential information
you will need in a logical sequence. Included as

part of the guide is a set of worksheets (see Chapter

VI). The purpose pf the worksheets is to help you
plan your program. Throughout the text you will

find references.to the worksheets by number. The

completed worksheets come,your plan.

How to use:the worksheets is explained on an intro-
ductory page that proceeds Worksheet'l.

S'te Visits

The iMportance of visiting anistablished program
icannot be overemphasized. Nothing beats the experi-
pence of being on the site and seeing the program
operate. If you are troubled by time away from your
own classroom and travel costs, remember that the
65ense of at least tWo site visits may be only a
fraction of the total cost of adopting the program.

We suggest that you plan two.visits:

1. .An "awareness visit" that orients you to the
program, and

4.

e"
2 7



2. A longer "planning visit"-later on to gather
detailed information.

As of July 1, 1975, Oregon's demonstrationsites are:-

1. Pilot Butte Junior High School
1500 E. Penn, Bend 97001 (3,89-1122)

,2. Calapooya.Junior High School
830 E. 24th, Albany 97321 (926-5581)

Current information on demonstration sites is avail-
able from the Industrial Arts Specialist, Oregon'
Department oT Education, 942 Lancaster Drive N. E.,
Salem 97310.

These suggestions may help you make your visits more
profitable:

Allow yourself enough time to observe at least
three full days of instruction;

Put on a lab coat and get involyed in the
instructional 'process;

Take pictures--they will help you remember space
and construction details;

,Begin thinking about the Basic 10's and the
information and instruction sheets you will use;

Carry this guide, including your shop design
(Chapter IV) and add your own notes to it.

Consultations, Conferences, Workshops

The Industrial Arts Specialist at the Oregon Depart-
ment of Education should have the latest information
on the student-managed learning program. If he

doesn't have the answers he will know where to get
them. As more and more industrial arts instructors
have experience with the program, the number of
potential sources of information will increase. In

addition, plan to take advantage of conferences,
workshops and university-level coAses that relate
tqthis approach to the .teaching of industrial arts
(Obrksheet 14.2). h

011.
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A Time Line

An important part of planning is to anticipate the 410
time it will take to accomplish each step of the
plan. Set a time line as soon as you can-'for estab-
lishing the program. The time-line helps 'fou deter-

', mine what you need to do and.When it must be done if
the facllity is to be ready for the firtt day of
class. An example of the time libe.is presented on
Worksbeet

i The. Career Exploration Program can be installed in
phases-tf funds or resources are not available to
complete the program in one year. One method of

proceeding would be:

1st year. - itemodel existing faci1it211,Put.in
management system. Develop two or

three activity areas.

2nd year, - Add two mote activity areas. Purchase\
self-instructional materials for the
areas instOrled in first and second.
years.

3rd year - Develop remaining actiyity areas. Pur-

chase needed self-iptructional
materials. .

4th year - Review the program. Purchase needed
equipment and self-instructional
materials to complete the prdgram.

2 9



III
SETTING GOALS

AND OBJECTIVES

17

(

Student Managed arnfq
Creed

The learner is responsible for the selec-
tion, direction, management and evaluation
of his or her performance.

The educator is responsible to create the
setting in which the learner can function
and to provide counsel as necessary.

As the philosophy of the Career Exploration/Indus-
trial Arts Program, this creed can guide the setting
of student goals. On completion of the Program,
students should be able to:

Plan and manage their own shop activities
independently of their instructor;

Select the instructional materials they will
use and develop their own procedures for
completing the activity;

Record their procedures and evaluate their own
performance;

Work effectively in at least three-quarters of
the Available areas (metals, woods, plastics,
etcl;

Ir-i7ehigate career opportunities and make
judgments about them in light of their own
abilities and interests.

Meeting District Goals

You may wish to compare the goals of your district
with the goals of this 'program. Are they compatible?
Would this program help the district meet its goals
in career exploration anot industrial arts? What
changes, if any, would need,to be made in this.pro-
gram to meet the district's goals?

The general goals and specific performance objectives
of the Albany Career Exploration/Industrial Arts
Program appear in Appendix A. It presents the
performance objectives for each of the areas of the
Albany .program: Basic metalworking, graphic communi-
cations, power mechanics, woods, electricity/electron-
ics, plastics, basic crafts (leather, copper, etc.)

3 0



and general in(dustries (brick laying, concrete mixing,
roofing, etc.). You may find these .goals.and,objec-
tives useful in planning your own program.

3 1 18
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IV
ESTABLISHING
THE FACILITY

19

Previous chapters have acquainte0 yot4with the pur-

pose and scope of the Career ExplOrafion/Industrial
Arts (Student-Managed.Learning) Program. You have
made at least one visit to a school that has adopted
the program. You have talked with your state
industrial arts specialist, and have compared the
goals of the program with those of your own district.

Now you are ready to establish the facility.

This thapter has three sections:

remodel-

existing space to accomodate the riew
program.

Section 2: New construction--for those whose
program will be housed in a new
facility.

Section 3: Furnishing and installation--the case-
work, equipment, hand tools, and-other
materials needed to furnish the
facility.

The objective of this chapter is to help you plan the
construction and furnishing of your facility and
estimate the costs. Operation of the program will
be discusssed in Chapter V.

. 3 2



If you are remodeling, proceed to Section 1. If you

are planning new construction, turn to Section 2,

page 38.

Section I: Remodeling-

Planning a facility that needs to be remodeled can
follow this sequence:

1. Draw the perimeter of your present facility;

2. Review th.e general considerations to keep in
mind in planning space to house a student- ,

managed learnirig program;

.3. Draw the perimeter of your proposed facility;

4. Determine the equipment and casework needed
for each proposed activity;

5. Complete the floor plan of your proposed
facility by pinning cutouts of needed equip-
ment and casework to the drawing of the
perimeter;

6. Determine the costs of remodeling.

If you complete each of the steps thatsbegin on this
page, you will have fulfi led the essential require-

ments for planning a f ility that must first be

remo-deled. The steps are printed so that the text
can be used as a checklist. References are made to

appropriate worksheets.

"DraWyOUr'PRESENT'hop-ffoor-plan:---Refer.to-fill-3--
(Phase 1), as an example. On a le scale, draw only
the perimeter of the shop as it exists today,and

-- include any walls that separate work and storage
areas. Ignore for the moment cabinetry and station-
ary equipment that occupy space. The perimeter is

_What you have to work with; it's the shell in which
you will install your new facility.

Review the general considerations. Listed beldw are
eight general considerations or principles to keep

in mind as you proceed with planning:

(a) Be sure all areas of the facility are clearly
visible to the instructor;

(b) Design a single room general shop that helps
the student to:

___ Step 2

20
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Move freely and safely throughout the
facility;

Have ready access to the tools and equip-
ment needed;

Have ready acces'S to t e planning areas-
and to the instructiona materials (media)
and stipplies needed; and

Work in areas designed fo the activity and
designed to meet the stude t's needs.

(c) Plan compatibly located ctivl ies. Students
work more efficiently when are using the
same equipment can be placed ad acent to each
other or combined. Woods and pl stits, for
example, can use the same bandsa , belt sander,

and drill press. Those areas inc ined to
raise the most noise and dust are setter off
fh their own corner of the shop. Planning
areas should be quiet places but still conven-
ient to work areas.

(d) Plan self-contained areas. In the traditional
industrial arts setting, the student runs from
work area to supply room to toorcabinet to
reference materials and back to the work area
again,. Avoid lost time and increase produc-

..

tivity by placing materials., equipment, and,
instruction materials within a step or two
of each work area.

St,

3 6



."

23

(e) Plan open storage. Taking uaterials out of
the back room and storing them on open
shelves in the shop can pay off in the long
run. Students cut materials as they ceed
them. Experience in the Albany project shows
that there is a greater recovery from the
sale of shop supplies when students manage
their own purchases froth open storage than
when tupplies are managed by tnstructors.
Open.storage relieves the instructor of time-
consuming clerical duties and takes less
sp-ace.

(f) Isolate machine areas. Some shops are planned
with work benches at one end, material storage
at the other end, and machines in the middle.
Materials are constantly being carried. past '

machines In operation. Safety becomes a

problem. Install machines out of traffic
lanes and plan to reserve them only for
machine operators.

(g) rrovide adequate ventilation, effective.dust
control, and optimum light levels at Nirk
areas.

(h) Allow adequate space for the anticipated
numbers of students. General specifications

for planning are:

Work space per student 75 square feet
if facility remodeled, 100 square feet if
new construction is planned.

3 7



Planning spades - each ation approxi-
mately 42" high for stan -up planning.

(NOTE: Chairs and stools are not needed and only
take up space. Most activities are done best.stand-
ing up.)

Draw your NEW shop floor plan. Refer to Fig. 4,
(Phase 2). Now,that you have in mind the general
considerations for planning a remodeled facility,
study the perimeter or shell of your present space.
You want to design a single room, general shop.
What non-bearing walls or sections'of walls can be
removed? What bearing walls and what other utility
conduits and installations must stay in place?

Check the feasibiltty of your plan. Now that you
can be specific about the structural changes you
need to, make, ask district maintenance officials and
others to check the feasibility of your plan. This
is an important step.

Visit a pilot program. This may be a good place in
the planning sequence to visit one of the demonstra-
tion sites. You now know what can and what cannot
be done to convert Your own industrial arts space to
accomodate student-managed learning. Refer back'to
page 13 for suggestions that may make your site visit
more profitable.

444N. .

Determine the activities to be offered. Which
activities to include in your new industrial arts
program and how many to include are questions that
relate to curriculum, budget, and available space.
Your knowledge of the community and its interests
and expectations will help resolve the questions
:from the standpoint of curriculum. But community:
interests must be reconciled to the realitiesiof
budget and space. YoUr ultimate choices, therefore,
may be determined by the specific requirements Qfj
each activity under consideration. How much space
is needed for hot metals, for example? ,What util-
ities are required?

The characteristics and requirements of twelve
activity areas are listed below.

A review of this information in light of space;
budget and curriculumpconsiderations may help you
choose those activities to be included in your
program.

y'

3 8

_Step 3

Step.4

Step-5

Step 6
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Wood:

(a) Will likely draw more students than any other

area;

(b) Requires a relatively large number of tools

and equipment;

(c) Needs safety area for powered equipment in-
cluding kickback area for taplesaw;

(d) Needs space for lumber and plywood storage;

(e) Needs space for large project storage;

(f) Tends to be noisy and dusty; requires venti-
lation and facility for collecting dust;

(g). Should be located near plastics and general
industries areas for sharing common tools and

equipment;

(h) Should be close to planning and finishing

areas;

(i) Media board (tool pa461), 24'. *

*Each activity area, except planning, will have a
media board, or tool panel. See page 51 and Work-

sheet Series 10.

A

26
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Cold Metal:

(a) Requires safety area for power hack saw;

(b) Needs relatively large area for media boards;

(c) Requires storage space for long stock and .

sheet stock;

(d) Should
ing ar as;

located near planning and finish-

,(e) Media board, 16'.

41-44,

Hot Meta):

(a) Is potential danger area; requires safety
areas for equipment;

(b) Tends.to be noisy and dusty, requiring
ventilation;,

(c) Requires hood to vent gases and heat;

(d) Requires foundry grate on floor;

(e) May have to meet local safety requirements
for shielded wall at foundry;

27
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(f) Requires natural gas or propane for forge
and foundry;'

(g) Needs water for quenching;

k
(h) Needs 220 volts and snorkels for welders.;

(1) Should be near cold metals area for sharing
of common tools and equipment;

Media board, 16'.(j )

Plastics:

, (a) May .be another populai- area;

(0 Should be well venti>ed;

(c) May have to meet local safety requirements
for hood;

(d) Needs exhaust facility for buffing machines;

(e) Requires holders for contaminates;

(f) Requires 220 volts for oven;

4 3 28
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(g) Needs more electric circuits because of high
amperage on plastics equipment;

(h) Needs water;

(i) Requires space for material storage;

(j) qould be located near finish area;

(k) Media board, 16',

Crafts:

(a) Will attract a large number of students;

(b) Includes large number-of activities;

(c) Requires storage for large amount of small

tools;

(d) Also requires storage for small components;

(e) Considerable amount of prepared media is
available;

(f) Should be located close to finish area;

(g) Media. board,- 16'

29
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9ower Mecha'niCs:

(a) Is another dirt andise area;

(b), Should be located by outside door;

(c) Needs provision for engine exhaust;

(d) Needs washing tank for parts;

(e) Needs storage for engines and testing equip-
ment; .

(f) Needs containers for flammable materials;

;clew.

(g) Media board, 12'.

0

30
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Graphics:.
.3

(a) Should be located away from dust and noise;

(b) Needs storage for paper,and storage for
drawing, drafting materi41s/.!5 equipment;'

(c) Consider combtning graphics with iirafting
and planning center, or at least locate near
drafting.and planning center;

(d) Media bbai.d, 16'.

General Industries:

(a) Water is needed for washing;

(b) Needs assembly space for mass production;

(c) Needs outside storage and large equipment
storage',

(d) Can share tools arld equipment with woods
area;

(e) Media board, 16'.

Electricity/Electronics

(a) Another "clean area" activity; .

(b) Needs little space;

4 6



Requires stora e for components and test
equipment;

(d) Needs electricpl outlets and grounding;

(e)- Area for soldering is required.;

(f Plan for antenna;

(g) Media board, 8'.

brafting:

(a) Can be combined with planning activities in
clean, quiet area;

(b) Provide for stand-up sketching cabinets;

(c) Needs,area for displays;

(d). Media board, 8'.

4 7 32
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Planning (Media):

(a) Locate for ready access to all activity areas;

(b) Requires 42" cabinet heights/Tor stand-up
planning;

(c) Needs electrical outlets for audio-visual
equipment;

Itb

(d) Provide for film, tape and book storage.

Finish:

(a) Needs to be hooded and well ventilated;

(b) Requires good ligqing;

(c) Provide storage for flammables;

(d) Needs water for cleanup;

(e) Locatillity from electrical outlets or
potential fire hazards;

(f) Needs to be close to woods, plastics, and
craft areas;

(g) Media board, 16'.

List the activities selected. Use Worksheet #1.
The characteristics and requisites for each of the_
twelve activity areas have been presented on the
preceding pages. Even though you may not have all
the information you need to make a final decision,
you can still make tentative judgments at this
point about which activities to include in your
facility.

To begin with, you will certainly need a planning
(media) center if you wish to have a student-managed
learning facility. High priority will be given to
a finish area since it will be needed by the woods,
plastics and crafts activities.

As for the other activities, you may have already
concluded that woods is essential because of its
universal appeal. This leaves metals, plastics,
crafts, power mechanics, general industries, draft-
ing, graphics, and electricity/electronics to be
given a priority.

Turn now to Worksheet #1. The twelve suggested
activity areas are listed. Space is provided for



you to indicate which ones are essential, of high

.priority, and of lesser priority. You can be posi-

tive at this time about some choices and tentative
about others. Later on, when you have more data, you
can change your tentative choices. Meanwhile, you

can proceed with your plans having some idea ibout

the activities to be housed in your facility.

Develop the floor plan--casework. U9e Worksheets

#2 and AV5.

How much are you going to need in the way of case-
work--cabinets, tables, benches? In principle, the
casework qat you need is determined by the space
that you have. In other words, it is unlikely that
you will eVer have more storage and work space than

you need. 'So., make good use of the perimeter of

your facility with casework.

Most of thd dabinets and work surfaces are suited

to every a04ity. Among the exceptions are storage
cabiripts fortubular metals, sheet metals, and wood.
Keepl/our essential and pridrity activities in mind,
but concentrate on making maximum use of available
space. Plan also to make the best use of corners,
recessed areas, hard-to-reach areas, etc.

Plan your casework needs as follows:

(a) Refer to worksheet series #2. These work-
sheets provide-Outline drawings of the casework.
These.are drawn to a V Scale for pinning to Your
new facility plan (Step b).

(b) ,Start clipping the drawings of the casework
you wip need and pin them to your facility plan.

As suggested above, concentrate on making the best
use of,space, but keep in mind your tentative
decisions regarding the activities your program

will offer. Remember, too, that you must also allow

space for stationary equipment. This will be con-

sidered in Step 9.

Develop the floor plan--stationary equipment. Use

Worksheet #3.

Your concern continues to be adequate space. Will

you have room to house all the-activities you hope

to include in your program? In Step 8, you tenta-
tively determined the casework you will need. Now,

figure your Stationary equipment. Stationary equip-

ment is important at this potnt in the planning
sequence because it, too, occupies space.

( )L___ Step 8

( )___ Step 9

34
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( Step 10

( )___ Step 11
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While casework is used for most activities, the
equipment you will need is determined by the
activities' you consider essential and of high prior-
ity at this stage of planning (Worksheet 1).

Plan your stationary equipment needs as follows:

(a) Refer to Worksheet Series 3. Presented on
this sheet are outline drawings of the equipment
listed on Worksheet 7.

(b) Clip the drawings of the stationary equip-
ment you will need and pin them to your new facility
plan (Step 3). Here you begin to actually locate
activity areas and apply the eight-general planning
principles of a single room'general shop (Step 2).
Remember to locate each activity area so it can be
as compatible as possible with its neighbors. Allow
for safe and convenient traffic patterns. Begin to
think about proper venting,-ventilation and access
to utilities.

Complete your floor plan. Refer to Fig. 5 (Phase 3).
Hopefully, you have found space to accomodate all
the activities you consider essential or of high
priority. Before moving on to the next step, you
may wish to double check two things:

(a) You will find on Worksheet 2.11 a miscellane-
ous category called "General Shop". Look through
the "General Shop" items and clip any additional
sinks, ff16 cabinets, storage cabinets-,-Waste cans,
etc. that you may also need. These take space and
should be pinned to your, floor plan.

(1) You may have developed a floor plan that is
somewhat different from the plan you originally had
in mind. Does this new information affect earlier
decisions relating to remodeling? For example,

will you need more hoods than you anticipated? Will
you nee0 to make changes in water and gas lines or
in electrical supply? It is important that these
questions are answered to your satisfaction before
computing costs.

Determine the costs of remodeling. Use Worksheet
Series 4. The next step in developing your plan for
the use of a remodeled facility is to determine the
costs of remodeling.

The costs to be determined are those that relate to
structural changes; changes in the conduits, out-
lets, and fixtures for gas, water and electricity;

5 0
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changes in the installation of hoods and other vents;
and to painting., floor covering and installation of
acoustic tile.

The costs do not include the casework and fixtures.
These costs will be tallied later.

The cost of remodeling will be affected by who does
the work: A commercial flrm? District maintenance
staff? Teaching staff? Teaching staff plus student
labor?

Complete Worksheet 4; theNomove dn to Section 3
"Finisjiing and Installation", page 48.

5 3



Section 2: New Construction

Planning a facility that will be housed in rievrcon-

struction can follow this sequence:

1: 'Review the general specifications to be con-
sidered by the architect ln designing space to
house a student-managed learning program in

the industrial arts;°

2. Review the general considerations for planning
the use of this space;

3. Once you know the dimensions of the perimeter
of your.facility, draw this perimeter on a

le scale;

Determine the activities to be offered;

5. Determine the equipment and casework needed
for each proposed activity;

6. Complete the floor plan of your proposed
facility by pinning cutouts of needed equip-, >
ment and Casework to the drawing of the perim-=

eter.

Complete each of the following nine steps. They are

printed so that the text can be uSed as a checklist.

References are made to appropriate worksheets.

Review general specifications for new con'struction..

At the time the architect is designihg the perimeter's

of the space to be occupied by the student-managed

learning program, these specifjcatiohs should be

noted:

(a) A rectangular-shaped area in which the
width is approximately 2/3 the length;

(b) Minimum ceiling height of 12';

4

,(C) Windows start from 7'6" from floor (or

eliminate windows);

(d) At least 100 square feet of floor space per

student;

(e) Large fold-up type door for deliveries;

(f) Alternate exits'for emergencies;

_Step- 1

38

51 -



\Step 2

39

(g) Non-skid floors

(h) Adequate lighting an ventilation
,

(i) Overhead dust collection adaptable to future

changes .

Eree-standing type casework to accomodate
future changes

(k) Drop cord electrical power sources and con-
tinuous strip electrical wall outlets

(1) Locking-type power control panel (for safety
and to avoid unauthorized use).

Review tHe general considerations. Listed below are
eight general considerations or principles t,o keep

in mind as you proceed with,planning:

(a) Be sure all areas of the facility,are clearly
visible to the instructor.

(b) Design a single room general shop that helps
the Student to:

( Move freely and safely throughout the
facility;

Have ready access to the tools and equip-
ment needed;

Have ready access to the planning areas
and to the instructional materials .(med.

'and suulies 'needed; and

Work in areas designed for the activ ty
and designed to mea the student's n eds.

(c) Plan compatibly,located actixities. Students

work,more efficiently when artas using the
same equipmeftt can be placed adjacent to each
other or combined. Woods and plastics, for
example, can use-the'same bandsay, belt .sander,
and drill press: Those areas inclined to,
raise the most noise and dust arejpetter off
in their own corner of the shop. ,Plannipg
areas should be quiet places but still conven-
ient to work areas.

(d) Plan self-contained areas. In the traditional
industrial arts setting, the student runs from
work-area to supply room to tool cabinet to

5 5



reference materials and back to the work areS
again. Avoid lost time and increase produc-
tivity by placing materials, equipment, and
instruction materials within a step or two of
each work area.

(e) Plan open storage. Taking materials out of
the back room and storing them on open
shelves In the shop can pay off in the long
run. Students cut materials as they need
them. -Experience in the Albany project shows
that there is a greater recovery from the
sale of shop-supplies when students manage
their own pufthases from open storage than
when supplies are managed by instructors.
Open storage relieves the instructor of time-
consUming clerical duties and takes less
space.

(f) Isolate machine areas. Some shops are planned
with work benches at one end, material storage
at the other end, and mathines in the middle.
Materials are cons,tantly being carried past
machines in operation. Safety begomes a
problem. Install machines out of traffic
lanes and plan to reserve them only for
machine operators.

(g) Provide adequate yPntilation, effective dust
control, and optimum ligh,t levels at work
areas.

(h) _Aliow adequate spa,_:e -ftr the anticipated
ni..mbers of'students. General specifications

planning are:

Wor '.. space per student-- 75 square feet
if f,3ci1ity remodeled, 160 square feet if
new cGnstruction idlanned.

Planning spaces each station approxi-
mately 42" high for stand-up planning.

(NOTE: Chairs afid. stools are not needed.and only'
take up space. Most activities are done best stand-
ing up.)

Draw the perimeter of your proposed fldor plan to
scale. Once you hove seen the blueprints of the new
construction that will house your facility, make a
copy of the plan on a 1/4" scale. This will permit
you to use.the cutout drawings of stationary equip-
ment and casewdrk needed to complete Steps 7 and 8.
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Visit a pilot erogram. Before proceeding with more
detailed planning, you may wish to have another look

at an established program. Refer back to page 13
for suggestions that may make your site visit more
profitable.

Determine the activities to be offered. Which
activities to include in your new industrial arts
program and how many Include are questions that
relate to curriculum, udget, and available space.
Your knowledge of 'the C muhjty and its interestskm
and expectations will help resolve the questions
from the standpoint of curriculum. But community
interests must be reconciled to the realities of
budget and space. -Your ultiTate choices, therefore,

0 may be determined by the specific requirements of
each activity under consideratjon. How much space
is kleeded for hot metals, for example? What util-
ities are-required? t

.

The characteristics and requirements of twelve
activity areas are listed below.

A review of this information in light of space,
budget and curriculum considerations may help you
choose those activities to be included in your
program.

Wood:

(a) Will likely draw more students than any other
ara;

(b) Requires a relatively large number of tools
and'equipment;

(c) Needs safety area for powered equipment in-
cluding kickback area for tablesaw;

(d) Needs space for-lumber and plywood storage;

(e) Needs space for large project storage;

(f) Tends to be noisy_and dusty; requires venti-
lation and facility for collecting dust;

(g) Should be located near plastics and general
industries areas for sharing common tools and
equipment.;

(h) Should be close to planning and finishing
areas;

5 7



(i) Media board (tool panel), *

Cold Metal:

(a) Require; safety area for power hack saw;

(b) Needs relatively large area for media boards;

(c) Requires storage space for long stock and
-sheet stock;

(d.) Should be located near planning and finish-
ing'areas;

(e) Media board, 16.

Hot Metal:

( ) Is potential"danger area; requires safety
areas for equipment;

(b) Tends to be noisy and dusty, requiring
ventilation;

(c) Requires hood to vent gases and heat;

(d) Requires foundry grate on floor;

(e) May have to meet local safety requirements
for shielded wall at foundry;

Requires natural gas or pMpane for forge and
foundry:,

(g) Needs water for quenching;

(h) Needs 220 volts and snorkels for welders;

(i) Should be near cold metals area for sharing
of common tools and equipment;

(j) Media board, 16'.

Plastics:

(a) May be another popular area;

(b) Should be well ventilated;

(f)

*Each activity area, except planning, will have a
media board, or tbol panel. See page 51 and Work-

sheet Series 10.
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(c) May have to meet local safety requirements
for hood;

(d)Needs exhaust facility for buffing machines;

(e) Requires holders for contaminates;

(f) Requires 220 volts for oven;

(g) Needs more electric circuits bequse of high
amperage on plastics equipment;

(h) Needs water;

eRequires space for material storage;

(j) Should be located near finish area;

(k) Media board, 16'.

Crafts:

(a) Will attract a large number of students;

(b) Includes large nuMber of activitiesk\

(c) Requires storage for large amount of small
tools;

(d) Also requires storage for small components;

(e) Considerable amount of prepared media is
available;

(f) Should be located close to finish area;

(g) Media board, 16'.

Power Mechanics:

(a) Is another dirt 'and noise area;

(b) Should be located by outside door;

(c) Needs provision for engine exhaust;

(d) Needs washing tank for parts;

(e) Needs storage for engines and testing equip-
ment;

Needs containers for flammable materials;

Media board, 12.

(f)

(g)
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Graphics:

(a) Water is needed for washing;

(b) Needs assembly space for mass production;

(c) Needs outside storage and large,equipment
storage;

(d) Can share tools and equipment with woods
area;

(e) Media board, 16'.

Electricity/Electronics

(a) Another "clean aree activity;

(b) Needs little space;

(c) Requires storage for components and test
equipment;

(d) Needs.electrical outlets and grounding;

(e) Area for soldeNig ierequire0;

(f.), Plan-for ant

Medi&baord,
C./

-prafting:. 1. 1 ...,,
s

. .-. ,,.-
'. (a). Co'te.combineAr with plrinitg-Liivitig in

. I. clean',4 Aqui;et vea;
.,. *. A.
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,..---.... \-- 't -' ..?

:A7 .
Dal N eds aqa !dr lays; >

. 1 ra
(6d)' Media boardg,sy., .

u.

.. .

Plltrngb(Media.):
., ,

.
4 .1.

,..1. .

4 (a)Locate fdr ready aocess to all actiyitytareas;
4 <

''..
b f. Re -eves 42c§binet heights'for stand-up

, gning; : ''
,

) 41
Need,,§1'electrida1 -outlets, r audio-visual'
equipme t;

A \ ,

P v i d e .. f a, r f i 1 r n , t a p e ,and°

-.,

k storage:,

.
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'Finish:

(a) Needs to be hooded and well ventilated;

(b) Requires good'lighting;

(c) Provide storage for flammables;

(d) Needs water for cleanup;

(e) Locate away from electrical outlets or
potential fire hazards;

Needs to be close to woods, plastics, and
craft areas;

(g) Media board, 16'.

List the activities selected. Use Worksheet #1.
The characteristics and requisites for each of the
twelve activity areas have been presented on the
preceding pages. Even though you may not have all
the information you need to make a final decision,
you can still make tentative judgments at this point
about which activities to include ineyour facility.

(f)

To'begin with, you will certainly need a planning
(media) center if you wjsh to have a student-managed
learning facility. High priority will be given to
a finish area since it will be -needed by the woods,
plastics and crafts activities.

As for the other activities, you may have already
concluded that woods is essential because of its
universa) appeal. This leaves metals, plastics,
crafts, power mechanics, general industries, draft-
ing, graphics, and electricity/electronics to be
given a priority.

Turn now to Worksheet #1. The twelve suggested
activity areas are listed. Space is provided for
you to indicate which ones are essential, of high
priority, and of lesser priority. You can be posi-
tive at this time about some choices and tentative
about others. Later on, when you have more data,
you can change your tentative choices. Meanwhile,
you can proceed with your plans having -some idea
about the activities to be housed ip your facility.
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Develop the floor plan--casework. Use Worksheets
#2 and #5.

How much are you going to need in the way of case-
work--cabinets, tables, benches? In principle,,the
casework that you need is determined by the space
that you have. In other words, it is unlikely that
you will ever have more storage and work space than
you need. So, make good use of the perimeter of
your facility with casework.

Most of the cabinets and work surfaces are suited
to every activity. Among the exceptions are storage
cabinets for tubular metals, sheet metals, and wood.
Keep your essential and priority activities in mind,
but concentrate on making maximum use of available
space. Plan also to make the best use of corners,
recessed areas, hard-to-reach areas, etc.

Plan you casework needs as follows:

(a) Refer to Worksheet Series #2. These work-
sheets provide outline drawings of the casework.
These are drawn to a 4" scale for pinning to your
new facility plan (Step b).

(b) Start clipping the drawings of the casework
you will need and pin them to your facility plan.
As suggested above, concentrate on making the best
use of space, but keep in mind your tentative
decisions regarding the activities your program
will offer. Remember, too, that you must also allow
space for stationary equipment. This will bscon-
sidered in Step 8.

Develoilli the floor plan--stationary equipment. Use
Worksheet #3.

Your concern continues to be adequate space. Will
you have room to house all the activities you hope
to include in your program? In Step 7, you tenta-
tively determined the casework you will need. Now,
figure your stationary equipment. Stationary equip-
ment is important at this point in the planning
sequence because it, too, occupies Tce.

While casework is used for most activities, the
equipment yok4 will need is_determined by the
activities you consider essential and of high prior-
ity at this stage of planning (Worksheet 1).

Plan your stationary equipment needs as follows:

6 '3
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(a) Refer to Worksheet Series 3. Presented on
this sheet are outline drawings of the equipment
listed on Worksheet 7.

(b) Clip the drawings of the stationary equip-
ment you wyll need and pin them to your new facility
plan (Step 3). Here you begin to actually locate
activity areas and apply the eight general planning
principles of a single room general shop (Step 2).
Remember to locate each activity area so it can be
as compatible as possible with its neighbors.. Allow
for safe and convenient traffic patterns. Begin to
think about proper venting, ventilation and access
to utilities.

omplete the fjoor plan. Hopefully, you have found
pace to accomModate all of the activities you
onsider essential or of high priority. Before

- moving on, you may wish to double-check two things:

(a) You will find on Worksheet 2.11 a miscellane-
ous category called "General Shop". Look through
the "General Shop" items and clip any additional
sinks, file cabinets, storage cabinets, waste-cans,
etc., that you may also need. These take space and
should be pinned_to your floor plan.

(b) You may have developed to this point a floor
. plan that is somewhat different from the plan you
originally had in mind. Would this new information
alter decisions made with the architect regarding
number and location of hoods, utilities, accesses,
etc.? Any such loose ends need to be tied up before
proceeding to the next section.
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This section of the guide takes you from the point
that the space is ready for occupancy to the point
that everything is in place and you are ready for
the first day of class.

Considered in this section are:

1. Casework--purchasing, constructing, estimating
costs;

2. Equipment and 4and tools--purchasing, esti-
mating costs;

3. Color coding--by activity area and for safety,
estimating costs;

4. Student management system--materials, esti-
mating costs;

5. Self-instrUctional system--instructional
materials and equipment, estimating costs.

Your task now is to furnish the facility and estimate
the costs.

The following sequence of steps can help you achieve-
these objectives.

Determine the casework needs. Refer to Worksheet 5.
You will find a list of standard-sized storage cabi-
nets, tables, and benches used,in most'industrial,
arts faAlities. Note the nuMber of each item you
may have on hanq)and the numb,er you may need to buy
or build.* Space is also provided to list odd-sized

*It has been possible to contract with a commercial
firm to design a student-managed learning facility and
construct and install the needed casework. Informa-
tion about these commercial services is available
from the Industrial Arts Specialist, Oregon Depart-
ment of Education.
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or special casework you will have to buy or build
to fit into a particular space or meet a unique
need.

Purchase and/or construct casewogi. Use Wdrksheets
5 and 6. In the course of develd15ing your floor
plan you noted on Worksheet 5 the casework you had
on hand and that which you will need to furnish ,

your facility.

Refer again to Worksheet 5. Revise this list on
the basis of any new information acquired since
you completed it. Then proceed as follows:

(a) Determine the costs of purchasing the needed
casework. Known vendors of cabinetry are
listed on the appropriate worksheets. They
will provide cost estimates on receipt of,
specifications.

'(b) Determine the costs of building the needed
casework yourself or arranging to have them
built locally. Specifications for a number'
of standard casework items can be fobnd in
Worksheet 6.

---(c) Decide which of the two approaches is the
most economical and then proceed to acquire
the casework.

(d). Note the estimated cost of each item of
casework you will procure.

(e) Camplete Worksheets 5 and 6 by,totaling all
estimated costs. This total is the cost
figure for casework.

Determine statiohary equipment needs.- Refer to
Worksheet Series 7. This worksheet presents the
lists of equipment recommended for each activity
area. Opposite each item are spaces in which you
can note the number of that item you have on hand
and the numberjou need to buy. Also included are
the accessories that will have to be purchased for
certain items of equipment. Hand tools are listed
later (Worksheet 8) since hand tools are incidental
to developing the floor plan.
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Purchase hand tools. Use Worksheet Series 8. You

have already inventoried the stationary equipment
you have on hand (Worksheet 7) and estimated that
which you ell need for your facility. You develop=
ed this information in order to complete the floor
plan. Now you need to inventory other equipment
and hand tools you may have on hand to determine
what you must purchase to completely outfit each
activity area and serve your estimated number of
students.

Refer to Worksheet 8 and proceed as -':ollows:

.(a) Inventory other equipment ant hand tools.
> The worksheet is organized by activity, so

you will want to record your inventory on
the worksheet by;activity, area to tihie extent
that you can.

(b) Note.the number of each item you will need
to purchase in order for your facility to be
properly and adequately equipped. ,

(c) Estimate the' costs of-purchasing e'quipment
and tools.

(d) Total all estimated costs. This.figure
represents-the cost of furnishing your .

facility with its needed equipment and ,

hand tools.

Siep 4
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Install color coding. Use Worksheet Series 9. Once
the casework.and equipment are in place, they will
need to be painted. Coding by color is an important
aspect of a student-managed learning facility.

Color is used aesthetically to make the shop invit-
ing and attractive. Color is also used fuhctionally
to identify the various areas of activity and parts
of the machines.

Yellow, for example, is the color code for the wood
area. Everything related to the woods activity--
tools, panels, furniture fronts, instructional
sheets, project ideas--are painted yellow, marked
with yellow tabs, or printed on yellow paper. Blue

is the color for cold metals, red for hot metals,
pink for plastics, and so on.

The functional parts of every Machine are color
coded to help students quickly identify them. Green
is the base color, orange the color for guards and
switches, and yellow the color for controls.

Color coding helps establish an orderly and business-
like shop. jt helps students develop reSpeOt for
materials and equipment and encourages them to
return the portable items to their assigned racks
and shelves.

Refer to Worksheet 9. The worksheet will help you
determine the iplors and types of paints you will
need, estimate the amounts of each color, and
figure the costs.

COnstruct media boards.- Use Worksheet 10. Work-

sheet Series 10 reviews the construction of media
boards, or tool panels, These boards are consid-
ered "media" in that they not only provide support
for tools but also offer space on which Basic 10's,
charts, illustrations, and other materials can be
displayed. Construction of the boards, support
for the boards, and suggestions for the Mounting
of tools on the boards are included in Worksheet
Series 10.

Purchase materials forstudent management system.
Use Worksheet Series 11.

The student management system was introduced.on
page 7 and is discussed in more detail in Chapter
V. Now, however, identify and procure the materials
you will need for the student management system.



Details for constructing the student notebook rack
and for the "plug-in" boxes to hold the notebooks
at the various activity areas are presented in
Worksheets 11.10 and 11.11. The notebooks themselves
need to be purchased, color-coded and numbered. The

various forms to be inserted in each notebook must
be purchased and duplicated.

Refer to Worksheet Series 11 and proceed as follows:

(a) Determine the number of notebooks you will
need;

(b) Assign a color to each class period of the
day (red, 1st period; white, 2pd peridd,
etc4;

(c) Number sequentially the notebooks you will
'need for each class period.;

(d). Determine the forms and the number'of each
form you will need. The forms are reproduced
on the worksheet;

(e) Estimate the costs of buying a d marking the
notebboks and of producing af duplicating
the forms.;

(f) Estimate costs of constructing notebook rack
and plug-in boxes.

Buy or build materials and equipment for the self-
instruction system. Use Worksheet Series 12.

Chaptei- V discusses operation of the self-instruction
system and explains the various instructional mate-
rials that comprise the system. You need to give
considerable thought to the self-instruction system
at this point in your planning, however, because you
will'want to label and display many of these instruc-
tional materials, and store others so students
have ready access to them. And you will need to ,

begin ordering audio-visual and print materials
that you do not already have on hand.

We suggest that you begin with Worksheet 12 and
complete each of the remaining worksheets in series
12. The worksheets are not in a prescribed order
so you need not follow them sequentially. Each

worksheet is self-explanatory.

As noted earlier (page 9), Basic 10's are central
to the self-instruction system. It has been

v4
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suggested that you select your Basic 10's early in
,the planning process because the projects to be made
by the students determine what you must have on hand
in the way of tools,.project materials and instruC-
tional materials (media).

The Basic 10 is usually a relatively simple project
that gives students their.first opportunity to
try their hand at a new activity (plastics.,- hot

,metals, etc.). If students are successful, they
will have pride in their accomplishment and will
feel good about working with different materials.
You should plan at least ten basic projects for
each activity area.

Once the new student has completed a Basic 10, he
or she can proceed to a more extensive project.
Even the Basic 10 can.be modified to suit the
student's needs and interests. He can make an exact
cbpy of the Basic 10, he can develop his own
version of it or he can take the fundamental idea
of a Basic 10 and create his own.project. Ideally,
a student would develop a project of his own with-
out reference to a BasiC 10.

Refer to Worksheet 12.2. This worksheet discusses
the building of Basic 10's and provides a means of
estimating costs. Worksheet 12.3 explains ,the .

Basic 10 plan sheets, and suggests ways to mount
the plan sheets for convenient student use. Speci-
fications for building holders for displaying
Basic 10 projects are presented in Worksheets 12.4
and 12.5.

Select your Basic 10's from examples included in
Appendix B.

Signs identifying each activity area are useful
and contribute to a business-like atmosphere.
Information on constructing.area signs is presented
in Worksheet 12.6.

Price lists are posted in each'activity area for
students to use in estimating costs of theii- pro-
jects. Worksheet 12.7 refers to price lists.

Notebooks are prepared for each piece of power.
equipment in the shbp. Students use these note-
books as guides to the operation and safety
requirements of each unit. Equipment operation
notebooks, the notebookosheets, and storage of the
nofebooks are conside 1,in Worksheets 12.8, 12.9
and 12.10.
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Equipment color coding and identification-can be
accomplished with instructions in Worksheets 12. 1

_and 12.12.

Film loops., film strips and audio-visual equipment
are the subject's of Worksheets 12.13 through 12.17.

s.

Ny=

Purchase books &id plan book storage. Use Wor'Asheet

Series 13.:

Books and other print materials are an important

information resource. The worksheets in this
series include lists of recommended texts and
reference materials for each activity area. A
worksheet for use in designing book storage is also

includpid.

Estimate time for odds and ends. Use Worksheet

Series 14.

There are many odds and ends relating to the plan-
ning and installation of a Career Exploration/
Industrial Art gram. Worksheet 14.1 suggests

how to estima j a plan time, for miscellaneous

activities.
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One activity worthy of consideration would be your
own participatton in a career exploration workshop.
Information about such a workshop is presented in
Worksheet 14.2.

Compute the total estimated cost of finishing and
instaliing your facility, Use Worksheet 15.

You come now to the step in which all the estimated
costs and estimated time& are summarized and a grand
total is established. Most of the worksheets, you
will recall, have sOaces in which to note cost and
time estimates. Transfer-these estimates to. Work-
sheet 15 and'compra the subtotals for remodeling
or new construction, and for furnishing and ihstall-
ing: The sum of these subtotals is the estierated
cost of planning and installing.the new program.

Develop a time line.' Use Worksheet Series 16.

A time line is a management tool that can help you
organize your work and anticipate the time it will
take you to accomplish a series of tasks. Work-
sheets 16 and 16.1 will help you establish your own
time line.

WorIgheet 16 charts a hypothetical planning sequence
,that begins in October and ends the following May.
The activities to be accomplished within this period
are represented by the worksheets of this guide.
The numbers on the time line correspond to work-
sheets to be completld by a given time.

On Worksheet 16.1, insert the months during which
you will be planning and installing your own
facility. Then you list under the appropriate
months the worksheets to be completed, using the
suggested time line in Worksheet 16 as a guide.

Completion of Steps 1 through 12 ends the planning
phase of your program. Installation follows, and
then you are ready for the students to arrive and
the program td get,under way. Operation of the
Career Exploration/Industrial Arts program is-the
subject of Chapter V.
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V
OPERATING

THE PROGRAM

A
THE FIRST DAY

SELECTING THE
ACTIVITY AREA
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Previous chapters emphasized planning and furnishr

Di

ing the facility This chapterconsiders the
actual operation ) of the program once everythIng is
in place and t students have arrived for their

I first class period. The following ndrrative pre-
\ sents an overview of the program, documenting the

steps a student takes from the moment he or she
enters the shop until the first project has :been
completed. The narration provides background-for
a discussion that follows on class orientation,
use of the inquiry method, and emphasis of career
exploration. The student management and self- 2

instruction systems are then discussed. The chapter
ends with information on the role of the instructor
and on organizingthe teaching team.

An Overview: Jennifer Makes a Candleholder

Jennifer Wilson, an eighth grader, has enrolled in
Career Exploration. The following narrative des-
cribes her experiences in the class. The narrative
shows how the student management system would work
under ideal conditions. But since no student would
he as perfect--or as lucky--as our fictional Jennifer,
you should keep in mind that the sequence of events
in a real-life situation may not always conform to
prescribed procedures.

Jennifer and her classmates spend the first two or
three class periods getting acquainted with the
program and with the shop. They see the activity
areas and examples of projects that Can be Made in
each. They learn about the notebooks and the forms
that are kept in them? They become aware of the
instructional materials and how they are used.
They gain some insight into the concepts of student-
managed learning. They become aware of the respon-
sibilities they share with their instructors to make
self-learning work.

Jennifer walks in the door the third day of the term
and goes directly to the notebook rack. The note-
books for her.period of tht day are blue and
Jennifer's number is 51. Notebook in hand, she
goes first to the wood are6. She had given some
thought to making a-pair of book ends. But the
wood area is crowded with kids who seem to have
the same idea, so she goes to the hot metals area.
One of the Basic 10's on-display in this area is
a candleholder. She had noticed it on the tour of
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the shop the first day and it appealed to her. Her
friend Linda wanders by. Linda still doesn't know
what she is going to do, so they talk over,a number
of ideas. Linda leaves and Jennifer, after thinking
about it for a few more minutes, decides she'll make
the candleholder.

Jennifer thumbs through the Basic 10 planning sheets
filed at the hot metals area and finds the one that
describes the candleholder. She,opens her notebook
to a plan sheet given her the first day and copies
on to this sheet the procedures and specifications
relating to the candle-holder: The tools and equip-
ment needed, the procedures to follow, sources of
information about the procedures, items to be
entered in the bill of materials, and their cost.

?-

Jennifer then goes to the school office (at a time
other than during the class period) and gives the
secretary $1.50. This covers the cost of the candle-
holder (90) and leaves enough in the "bank" for
other projects. The secretary gives her a receipt.

As soon as she picks up her notebook for the next
class period, Jennifer enters the $1.50 material
payment (she also enters the 90¢-cost of the candle-
holder) on her materials cost record sheet. She then
takes her notebook to one of the instructors. Mr.

Walker initials her receipt (which she will take home ),
and he initials the $1.50 entry on the cost sheet.
Mr. Walker then looks at her plan sheet and reviews
with her the procedures she will follow. He also

, looks at the cost sheet to see that she has entered
the 90(t cost of the candleholder. He notes that
Jennifer correctiy completed her plan sheet for the
zandieholder and seems td understand what she is
to'do. He 'also notes that she failed to fill out
her attendance and time utilization sheet at the
close of the previous class period. 0ennifer
quickly makes the apprppriate entries on this sheet.
Mr. Walker initials her plan sheet and she hurries
over to the hot metals area.

She first takes the material she needs from the
open storage. Following the plan sheet, Jennifer
proceeds step by step. A boy who made a candle-
holder when enrolled in the class last year and
who is now working on a more'extensive project,
volunteers some information. Eventually, she comes
to Step 8 on the plan sheet which calls for the use
of the oxy-acetylene welder. Jennifer realizes
that it is her responsibility to prepare herself

7 3

PLANNING THE
PROJECT

MAKING THE
PROJECT
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.to Use° thisr equipment.' Vie:studips the.44ipaeht
operation notebook for 1the.;:we1der dnd goes to * .

media.center twXiew'a t; 00, that shtttOstgem
.welder beinftrsed : Sh itfs :othei". students . .

,. using j Shedexeries-1 Nelder'but'doesn't turill
, .

-it.. (A.,' ..

0 1

Final a Opiferf: 1:0"gbe's rl.t.dy to ry herhand
, It wel ghe turtisrfo't4e4:pment;eperatio

heck AsfOn her notebte an--noteS in/Ake spaces
gps,Tte txpac'tylene 'fielder Ihe ffedia she referred
'owh1e'1earnir but therneIder. She'then asks
Mr.. Waller to che her oa on theLeqUipment, Mr.

-Walker asks her-questions out prodeddres and safe
operajtion of the eciuipinat, He then-obserVes'as she
pertains the-operatibAs.- %Once satisfied that
:slie*can perform them Orrpctl*, Mr. Walker signs her
equipment operation cheCk"1-Tt.

She is now,checked out on the oxy-a-cetylene welder.
Since this is one of the few pieces of equipment
in the shop she cannot use without 'an instructor's
permission, she must ask permi,ssion before each
use of the welder.

Another period is ending. Jennifer takes her note-
book from the plug-in box where she keeps it while
working in the hot metals area, and completes the
attendance and time utilization form for that dayl
For April 17 she writes, "Saw film on welder. Chedk-
ed out on welder. Used welder." She also fills
in the appropriate items on her student.performance
record form.

A few class periods later, Jennifer completes her
candleholder. She fills in the project evaluation
form in her notebook and calls on her instructor.
Mr. Walker discusses the candleholder with her,
pointing out how well she did for a first project
in welding. But Jennifer asks for suggestions as
to how she might do better next time. Mr. Walker
responds, but is careful to help Jennifer make
her own judgments. He also talks with her about
how she feels about working with metals and with
welding. At the close of the interview, M.
Walker signs Jennifer's plan sheet. Her first
project ts completed, and she begins planning her
second.

7 4
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A summary of the procedures that students and teachers
follow in the operetion'of the program is presented
in Table 1.

Orienting the Class

What takes place the first few days of a4rIew program
can help determine how well it runs and the number
of problems that may occur. -Allow enough time for
adequate planning. ,Orientation should last at least
three days if not longer. Your procedures will
change the second year because you will have con-
tinuing as well as new students mixed together. But
class orientation should be easier the second year
because of the help of your returming students.

The following topics should be covered during class
orientation:

1. Explain to students what will be expected of
them in the new program,

2. Show students the facility and explain the
different components,
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3. Go over the notebook forms and their uses;

4. Explain how to start a project and, introduce
the Basic 10's;

5. Assign alphabetized notebooks after you are
sure of your enrollment in each class;

6. Explain the method of taking role and the
system for cleaning up.

. If orientation is taking too long, let the students
begin planning their first project and then return
to the orientation later.

If procedures break down, and it appears that stu-
dents may be at fault, convene the class and call
for suggestions from the students. Remind the
students that the shop belongs to them as much as
it does to the Anstructors, and that they share the
responsibility of assuring that the facility runs
smoothly and that learning takes place.

Inquiry Method

The teacher's role is to create the setting for ,

learning and not direct the learning. If learning
is to take place, the teacher must guide students,,,:
into finding information on their own. A self- -

sufficient student doesn't always run to the teacher
for answers.

Teachers use the inquiry method to help students
find answers to problems. In simple terms, teachers
answer a question with a question. This method
does not take the problem away from the student.
It facilitates learning but does not direct it.
The inquiry method is referred to in Table 1.

76
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TABLE 1

PROCEDURES FOLLOWED BY STUDENTS AND TEACHERS

IN THE OPERATION'OF THE PROGRAM

STUDENT PROCEDURE
\
FACILITATION TEACHER PROCEDURE

Select an activity area. Activity areas in woods, metals,
plastics, power graph.ics, electricity/
electronics, drawing, general in-
dustries. etc.

Designed projects and examples in
every area. References available for
other ideas. Student is encouraged to
design his own project.

The selection is the student's problem and responsibility. An

initial time allowance must be given for the student to make
his selection independently (3-5 days). Then if the student
is still looking, the teacher should say. "Why don't you and
I walk around together and look for ideas." The teacher then
may explain some of the options. If there is further delay in
area selection (2-3 days), the teacher will discuss the stu-
dent's responsibilities with the student. Assignment at this
time may become necessary.

'Develop a plan anc procedure
for operation.

,

4.

Student management system including
time utilization, material purchases,
planning records, machine operation
records, performance records and
self-evaluation.

.

Sample prbjects re displayed and planned in every areci. If

a student selects one of these, the provided directions must
be basic. The student, in working on these projects, must he
allowed time to demonstrate adaptability in following.the

- step by step procedbres. If the teacher feels the student has
exhausted all resources, he'may assist but in an inquiry approach
and may be more directive if it is.necessary to insure a
successful experience for the student.

If the student is developing a plan of his own, the teacher
should cnunsel him in the d,ige add planning steps, but
agaio in an inquiry manner. Whenever possible, refer him
to resources. DO NOr TAKE THE PROBLEM AWAY FROM THE STUDENT.

Instruct self in the processes
and operations required.

,

.

Self instructional materials includ-
ing film, tapes, instruction sheets,
etc. for all processes and operations.

.

.,
The "mode of operation" that a student uses is his respon-
sibility. Various alternatives are'provided for him. The III
teacher again will support his process as explained previously
in regard to the developing of a plan and procedure.

Manufacture the item.

,

A well equipped, maintained and
safe general shop.

The student's 'activities are observed by the teacher at all
times. If the student is about to engage in an unsafe prac-
tice, or onethat will ruin his material, the teacher must
intercede inrediately. The method used here (direct or
inquiry) will have to he determined by the urgency of the
situation.

To assist in the continual improvement of the student's op-
erations is the teacher's responsibility. When a student is
operating a machine or doing a process, the teacher should
help improve the student's techniques. Use the inquiry method
whenever possible.

,

Explore careers.

.

,

Evaluate the results.

,

r

Std t Performs
o

s plan sheet the student will write out and complete
the car.eer activity he has selected. The student will re,-.0rd
his career activity on his career performance record. A

student, upon completion of his project, will have his career
activity checked by en instruttor.

A student'upon completion of a project, has the opportunity
. ook at his work in terms o' his satisfaction as to how well
111t2 di.. He may fill out a form titled "Siudeia Satisfaction
ndex". A teacher may complete a comparable form es to how

well he feels the student did.. This way, both student and
teacher may then have a conference in regard to the student's
feelings and accomplishments. Both student and teacher

career with 'Mr
activit es. Yf'.. : *--

. complet -. iactiv y

,

Stude t satisfaction index.

,

enter the conference vith judgments dna then an evaluative
session can take place.

110
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ExplOring Careers

As they talked about the completed candleholder,
Mr. Walker said to Jennifer, "You seem to feel
pretty good about the candleholder, and are anxious
to show it to your folks. But how did you feel
about working with the metal and the welder and all
the other materials and processes that went into
making this item?" Jennifer thought a moment.,
,"Well, it was okay, I guess. It's kind of hot and
dirty. But I suppose it's whit you have to do if
you want to make something out of metal." Mr.

Walker was asking a leading question to help
Jennifer verbalize her feelings about working with
metals. This is a technique of the inquiry method
discussed above. This particular method represents
the essence of career exploration at the jun'or high
and middle school levels. Students are encouraged
to ask themselves: "How do I feel ajvut working
with metals (woods, plastics, fabric;ftetc.)? Do

I like working with the materials'and equipment
that are used to shape metals into things I want
to-make?"

The emphasis at this stage of the student's develop-
ment is more on the activity than on the career.
The students' explorations in the shop lead them
to the deyelopment of definite feelings--positive,
neutral, negative--relating to an area of activity
and all that goes on in tha pursuit of that activity.
Later on, the student will begin to associate areas
of activities with particular job descriptions. If

he or she enjoyed working with wood, for example,
the student will be motivated to think more about
carpentry, furniture manufacturing, forest products
industries, and the full range of vocations relating,
to the production and use of wood. Or, as in
Jennifer's case, the student may decide that metal-
work isn't as much fun as other things, and will be
less likely to give any thought to metalworkers and
what they do.

The thrust of career exploration/industrial arts for
sixth to ninth graders, therefore, is to encourage
each student to experience a variety of activity
areas. Instructors look through the notebooks and
take every opportunity to talk With students about
their projects; Every effort is made to fulfill
.the "exploration" goal of the program: "To work

effectively in at least three-quarters of the
available areas."
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The Student Management System

The 'student management system is essentially the
.notebook and the various orientation and record
sheets the student keeps in the notebook to guide
his activities and record his progress (Worksheet
11).

The student management system allows the student
to experience keeping records and accounting for
expenses. It also gives students what may be their
first experience in setting goals and judging the
extent of their progress toward achieving those
goals.

From the instructor's point of view, the system saves
countless hours of record-keeping. Each notebook
provides up-to-date indicators for assessing each
student's, progress. Periodic reviews are made of
each notebook so that instructors can be alerted to
those students in need of extra help.

On the roster of students enrolled in career explora-
tion, Jennifer Wilson is student number 51. She is

enrolled -in the third class period of the day which
is assigned the color blue. So Jennifer's notebook
is blue and has the number 51 printed on its spine:

A
PURPOSE

OPERATION
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STUDENT MANAGEMENT
FORMS
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When Jennifer arrives for class, she goes first to
the notebook rack where the blue notebooks are
stored, pulls numbee 51 and goes to her work area.
Whoever keeps roll for the period notes the absentees
by recording the numbers of the notebooks that
remain in the notebook rack after .the class has
started.

At the work area, Jennifer and her classmates keep
their notebooks in plug-in boxes (Wwlsheet 11.11).
Notebooks are off the work surfaces afid out of the
way, but are still close at hand during the class
period. Entries can be made on the spot before they
are forgotten. Answers to questions of procedure
are immediately available. The notebook can be a
reference point in consultations with the instructor.

When the period ends, Jennifer returns her notebook
to the notebook rack. Students do not take thein
notebooks out of the shop.

Out of the experiences' of the pilot projects have
come a series of eight fonms to be used in the
student management system (Worksheet Series 11).
The uses Of each form are explained below. The

forms themselves arepresented in Appendix C. You

may make your own copies of the forms by duplicating
examples. Study them carefully before repro-

ducing them; you may wish to.revise them to meet



the needs of your own setting and, possibly, add -

other forms to the series. Following a presenta-
tion of all the fl5rms,'you will find a discussion
of How to assess the forms.as you review student
notebooks.

These are student management forms:

Attendance and Time Utilization Record (Worksheet 11.2).
The student uses this sheet to log his activities
during the tprm. It is made up as a calendar with
a line for-each School day. Using prescribed nota-
tions, the student notes the days he or she is
present and records briefly what he did that period.
A principle of the student-managed learning system-
is that the student is responsible to himself for
what he does in the shop. He exercises that respon-
sibility by using the attendance and time utilization
recAgd.

Student Performance Record (Worksheet 11.3). A

On this form, students record tlieir accomplishments
in the shop. The front side of the sheet lists all
the potential operations in the facility. When
students complete an operation (grinder, oil finish,
hemming, etc.) they fill in the circle preceding the
name of the operation on the sheet.

This form is-alSo used as a guidance tool to encourage
students to explore all activity areas. . A quick look
at the front of the forrii shows the activity areas
already explored by the student. ,4Little evidence of
exploration alerts the instructor to counsel the
student to try other activity areas.

On the back side of this record are a series of
questions designed t reinforce the values the
staff feels are important, which relate to program
objectives. The purpose of these guidance questions
is to have students respond in a subjective manner;
the questions are tools to be used-in guiding and
redirecting thein activities.

These jullkents are made periodically during the
year. iThrTorm bedomes a quantitative and subjective
evaluation. A qualitative evaluation takes place
on completion of each major attivity. See Student

Evaluation Sheet (Worksheet 11.7).

A copy of the pdrformance record is senthome at
the end of each quarter so parents can see the
progress of-their student's achievements. The

66
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master copy of the performance record is kept on
file and is forwarded to the high school when Ahe
.student leaves the 'jurlior high or middle schodl.
The form-gives the high school instructor a quick
overview of the student's accomplishments and
capabilities. .

Equipment Operation Checklist (Worksheet 11.4).
The stationary equipment and portable power tools
used in the shop are liste&on this sheet. 'Before
using any of this equipment, students refer to the
equipment notebook, film, tape, or other media that .

have been prepared to explain the operation of eaeh
piece of equipment. Students note on their equip-
ment operation checklist the media they referred to
in learning how-to use a particdlar stationary equip-
ment or tool. When they feel they can operate the
equipment or tool correctly and safely, students

`'` ask their instructors to check,them out on the
equipment. To this point, they have not turned on
the power to the equipment or tool.

When the student demonstrates the proper use of the
equipment, the instructor initials the student's
.equipment operation checklist.

There are two classes of power equipment and tools
in the shop: Those that can be used by the student
at any time once he or she has instructor approval,
and those that can be used by the student only with
instructor approval even though the student has
been cleared to use the equipment. This latter
class of equipment is the more dangerous and re-
quires closer instructor supervision. These more
dangerous tools are listed at the bottom of the
equipment operation checklist.

The equipment operation checklist can be used by the
students all the time they are in the program and
can be-forwarded to the higr school w-',.th other

student records.

Plan Sheet (Worksheet 11.5).
This sheet becomes a guide for the student to use
in carrying out his project. Space is provided for
a sketch and for listing tools and equipment he will
need. Then he lists each step or procedure, noting
the source of his information about the procedure.
The back side of the sheet is a bill of material.
Each item, its number, dimensions and cost are list
ed. The cost-is computed before-the student starts ,

his project. T4 plan sheet is initialed twice by
the instructor; once when the plan is approved, and
again when the project is completed.'

11,
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Material Cost Record (Worksheet 11.6).
This is a simple ledger form on which the stdOent re-
'cords his credits (money paid to the school for
materials), his debits (charges for materials he
.buys)',.and his current balance. The instrUctor

initials,both the entry in-the credit acCount,and
the receipt the student was given at the office.
When.the.balance fails below what he Will need to
finance a new project, the student makes another
payment.

Project Evaluation Form (Worksheet 11.7).
This form is used on completiOn ofeach project.
The student makes judgments on a scale of,1 to 7
about how satisfied or dits,atisfied he is regarding
the various aspects of his experience with the
project. The instructor maY also complete a copy

of the form. Student and instructor compare their
judgments and from this-conference come evaluatibils
of the student's learning and performance.

.Parent,Permit Slip-( Worksheet 11%8).
.

This.form is used to secttre the permission of parents
for-their child to use the power equipment in the

4The back side of the, fOrm lists the shop's

general safety rules.
, .

This forM can'be contained In the student's note-

.

,book or filed awa-.9\. When- the student returnOthis
formo644inedby his parent or guardian, the instruc-.
tor initials and dates the Equipment'Operation
Chealist (Worksheet 11.4) in he space Tmarked
"Shop Permit" 8efore operating any power eqpip-
ment, students MySt have the safety permit properly.

signed.

A

Welcome and Orientation Sheets (Worksheet 11.9).
This should be vreadable and informative paper that
welcomes the tudent to the shop, giveg him a feel-
ing of anticipption, and.provides -him the basic'
inforffiation he needs to function effectively as a

learner. We presume, of course, that yOu will begin
-each term with a tour of the faality and oral'
explanations of the processes and procedures. The

Welcome and Orientation-pager can serve the student

as a review and a reference Students entering the

prOgram,late in the'term 'dab:be-given the paper-tO

study. This should reduce appreciably the time the
student'nelfdts/ to learn,-hiS way around the job and

become invo 'eck.in a piiijeCt.. 68:-
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SEQUENCE OF FORMS
IN STUDENT NOTEBOOK

iJ
'='. 2

W;i'iT0#;oi-der in which-the forms'a paarin eaestudent's
nOtfOod s impOrtOtto'"ciit.,f0te theiri.evfew and

. ,

..locate m easiliy. :The 6y-air, d color is es

_ftillow

2
Form

Or Attendance & Time Utilization
(one color for each school
quarter)

'(2) Student Performance Reik

(3) Equipment Operation CO4
tist

Color

- Blue, Green,
Yellow, Pink

- White

Sheet - White

erial Cost Record . Blue

.Onsert.here plan.sheets of completed 'projects:in
eeverSe order OfCompletion so last completed plan
sheet:is on top.)

69

(6) Project Evaluation Form

(7) Parent.Permit
4

(8) Welcome & Orientation,

-toldenrod

- White,

- White

Your ability to look at student notebooks will in-*
crease as you:work with students. Blit if each

instructor.looks at notebookS in a different way
it is very difficult foe students and teachers to
operate in a-single facility. The teaching team
shduld decide the steps eequired to look:at a note-
book and follow them consistently. A large percent-
age of any breakdown in program operation can be
attributed to inconsistency, in.notebook procedure
by instructors,. Failure of students in filling
oUt attendance fOrmS, and keeping up other forms,
is often not'the fault-df students but inconsistency. ._
of instrUctors when Woeking with student notebooks,

-The following ten steps suggest a *ay to look at
student notebookS. This procedure may be modified,...
butcwhatever plan is establisheesboUld;be =follOwed-
rigorously. If the student should break the chOin
of steps, the'instructor should ask the student'to
complete the step-an4 then the-instructor should



_stand aside:until it has been done. The underlined
words aré the key points to check each time , mite-
book is reviewed.

- 4

1. Thedstudent will Aire to you with his.plan
sheet for approval to start. The plan sheet is
form aboutwhich most conversation between teacher .Te.

and student will take 'Mace. The current plan sheet
should be_inserted between the green and the blue
sheets so you can -Pind it easily. Check the sketch,-
procedures, tools all'd equipment and bill of material:-
Is it to your satisfaction?

2. The bill of material 'section is located'on
the bdtk of the plan sheet: Look to the right
"you.will find the material cost record form. oes
the student haveenough money in his account andtc'
has'he or she 'entered the tost of the prOpoSed :
project on -his coSt sheet? If cost formjs-O.K., go
to step

3. . Turn to the first form, the attendancii.Sheet
to see.that it is up to date. Has the student made
a specific statement about his time utilization?
-"flannee,"sanded", "worked on project", are not
specific enough Statements:, "Was checked Out oni,
bandsaw", "Finished::cantileholder with Danish-oil'.
'Completed plan sheef for welded candleholder
project", are ood statements for a, utilization
form. Check attendance and time CtilizatIbn fOrm.
iCheck the fOrms td see if they are in the correct
order., '

, . , n

4., Rturn.to thellan sheet.' If the firSt three
steps are to your sati-slaction, Sign your initials
.and date giving the student permission to *art
working on the proj ct.

'5 You.w lj go from_stgaht to student.and work
with stude ts as they 0,-::iete their projects.

inished projects. and.Students,w l then bri.
filled-in evaluation fo' o

.,
e

.. Turn to.Perfor a ce Record to see if the
. ,

student bas.given himself credit for the work coo-
HAeted., A ,guick'lool5 at this record Will tell you '

. in Which activity areas thestudent has.worked. 'II;

Counsel.studentMo explore other aiTas.- 'Check
-Performance'R cord to see..if it is up to Aate.

7. Check A ndance and Tiire Otilization
(Step 3).

8 5 70



8. You have the student's project in feont of
you. CheCk the cost record for additional costs.
Does the project contain more material than the
bill of material on the plan sheet indicateS?
* .

9. Check the EVipment Operation Sheet against
th* tools and equipment section on.the plan sheet.
It is nice when studenthelp each other, but if a
student enters a piece of'equipment.on his plan
sheet, we expect the student to be checked out op
4e equipment. When another student performs an
operation on a piece of equipment, he" or she is
taking the experience away.from the student with
the original project. .-

10. Read through and discuss the Student Evaluait
. . .

tion) Form. Is theevaluation form filled put?'
Find, pOsitive things to say-about the student's
project and.counsel the student into another.project.
This:is a good time to'discuss the student's per-
formance.in solving problems encountered in con-
structing the project.

The final step ii the notebook check i-ini,tial-
_ ing the finished approval section on the Plan.

Sheet. Initial and date finished approval on Plain
Sheet.

If the team members ow a procedure of thiS
your program will wor uch more smoothl

4:4,,
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The Self-instruction System

In the traditional industrial'arts shop, the.instruc-
tor is the'major::§olarop_ofinfOrmatinn for:learning.
In a student-man*C4efirOneprogram,,the student
learns through i,nteractiohWith other,ftudents and
by using a vari6t#'02-IlfstilictionaTinaterials.

Instructibnal materials.tMedW coMprise the Self-
instruction system. This section/of the 9uide dis-
cuSses the functjon of the ,§elf-instruction system
and present$veach of the instructional materials
suggested for the.system.

One of the developers of the. occupational versatility
appPoach to teaching industrial arts has noted that
"no one person can teach and manage as many elements
or as many components as:are found in a junior high

-exploratory learning situatia. That is why there .

, are Student management and self-instructional
systems."

- Self-instruction, like student management, shifts
,:.,.depe9dence from the.teacher to the student. The

not the teacHer, becomes the primary source
.of;information. Harvesting information from the.

-7, media helps to develop self-sufficiency in the
student.

.

As.noted earlier, one rationale for the..ungraded
..nature-of a student-managed.learning program is that
experienced students can help the inexwienced: ,

The student Who wishes to make a welded%nndle-
hOlder,,fon example, will likely feel more :comforte 7
able disoOssing theoproject with a Student who has
made-a candleholder rather than.with an instructor.
A 47b9# wjll learn from the discussion. Encouraging

ati:(5' among student§ enriches the learning
of the shop:

C,

e.Basic-10's'have already been made
Ode. A description of their pur-

fa.11.1pg

ifl.StO B'of the proce4ifie,for
SelfInst)luction SystVMCWorksheet

. . ;

101

e,.is.

it*

6 110§'14. el on.of Basic 10-projects is

'..7- , 4i-
4.1

8 7

A
STUDtNTS AS
INtTRUCT018

THE BASIC 10'S

72
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OTHER MEDIA_

73

c

As noted earlier, the Basic 10'is central,to the
Self-Instruction System. A Student can choose to
make a Basic 10 project reVise a Basic 10, or.
develop a project of his own. It is hoped thatiat
ieast 75 peiliont-ofJthe experienced students in
the program 711 be creating their own projects.

It is suggested that you yourself make all Basic
10's that you selecik.so you can anticipate proillems
that students may f7c-e. .You may wish to use those

"Ancluded this guide the first yearand then'
start designing Basic 10's of your own: It-should
take you, on'the average,_seven hours to design a
project. Your design should include the basic
plan, the procedure'the student is to follow,
referenc6i-To other information about the rocedures
involved, and information about the materials and

supplies.

Aeaddition to the Basic 10's and'their.descriptive
materials, you will be.providing your students
with other materials, or medial for se0-instruction.

References.to thes# 5ther Media háve already been
made in Step 8 of the-Procedure for installing the
Self-InstruFtion System (Worksheet Series 12).

Each of theSe media are dscribect;', , more detail

below. Refxreptes,are made to':illt; '',propriate

p. worksheets....

-6Exam es.o f1 e Ointed medi .appear in AppeAdix D.

8 8

'
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s 1. 'Instruction-Sheet. A step-4step procedure

for accomplislng a process; may be illustrated;
'b,---41)aY iriclude both pre- and post-test to help students
--theck themselves on how well they read and under-

4sfarl, the instructions.
1,, ,

., 1.
41' ette'Tape. Serves the same-purpqse astW!,,- ,

iipet. The. spoken word is part40-larly ,

o students who read with difficulty: Tapes
:locally y the staff fo explain pro-
Viedures not explained elsewhere. Tapes

arl-als6 tiql4rthased -0 combination with filMstrips

;SUM

(See Worksheet-1145)%.A:
.

3. 'Sing1e-Concept'FT0Aoops. One or mbre8m0H.-

'films that illustrate, a p "tess. Useful'fqr showL':.

Ang conditiOnsor te6hn' ues. that involve motion
(tunning a bead in Welding rraminating acrylics).

A sele ed list of-film loo s listed by activity

area is iven in Worksheet 12.13.-

4

74
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_11. -Chart. A large drawing or series of 'drawings,
usually .designed formoun:ting on the-wall,,which
describes a process. ,'J4-:

5. SlidescFilm-Strips. A single picture or a
seeies of pittures.produced as_transparancies
that illustrate a condition w..;pcocess. 4hese can

J be producedlocally,'ioir dan'be puithdsed (see Work-
sheet 12:15).



4.

7

6. Model. A mock-up or replict, of a dev4e, sucgh

as a 'slide.rule or electric motor,that students can-

operate manually or assemble and disassemble in order

to learn how thVdevice functions.

ex. .

476

.1
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Co,

7. Power.Equipment Notebook. Prepared for each
piece of stationary or portable-power equipment in
the shop; includes operatfng instructions and
emphasizes safety precautions.. .

A setof equipment operatiofi-0405js indualtd in
Appendix D.

8. InformatidifSheet. Contains information
about a process (example: how to lamina* .where
instructions and/or pre- and post-testing are 'not

necessary.

9. Book. T:handbook., guide or text.publi:shed

by a manufacturer or textboo0ublisher whth1
includes instructions and other informaticik4elated
to one or more processes.

Worksheets 13.)-13.10 have se)ecteoplIO4rapfiies
of these types of print materials, arrehged by
activity area.

r 2
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Organizing the Staff
4

In the traditional shop, the instructor is number

one. He does, the teaching. The students learn his
way of doing things.

The Career Exploration/Industrial Arts Program
places learning in the hands of the student. The

student manages his learning and turns to printed
and audio-visual materials for much of his informa-
tisnlitt: The instructor becomes a coordinator and a
facilitator. He is still very much an information
resource to the student; but his role is to assure
that learning takes place, not to take charge of the
learning.

A comparison of how an average teacher is likely
td.spend his time in a traditional shop and in a
student-managed learning shop is presented in
Table 2. The-table illustrates how the student-
managed learning approdch frees th instructor from
manage-Ment chores and allows him more time 0 work
with students.

Some industrial arts teachers can be coordinators
and facilitators. . Others find it difficulty.or
.next to impossible to adopt a new i-ole in the shop.
Teaching in a Career Exploration'Program is not,for

.; ,
everyone.

Even those who can make a commitment to studenN.
managed learning-need every opportunity to-study
the basic concepts, discuss.the program with others,
10 observe a Career Exploration Program in opera,
tion. -This can-be done through preand'in-service
seminars, through discussions with consultants and
industrial arts specialists, and by visiting
established programs.

\

The trauma of plunging inexperienced instructors
into a. new.program will, be eased bY. gfirimj them

, a chance to-test the water'first,

A

A
ROLE QF THE
INSTRUCTOR

78
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TABLE 2

HOW DOES A TEACHER SPEND HIS TIME?

In A.
Traditional

Shop

10.7 Student Guidance ,(Gulde student to
solution of problem, to references,
and discuss idea.k with him.)

. .-v

5.'0 PetforMance Eva uatiOn (Discuss with
sOdenthis feelings about'his work;
talents, abilities, future.)

35.7

29.4 .

s

b'isseminationbf Information (Lecturing,
demonstrating, testing, answering
questions, giving assignments.)

Managing Materials (Punching shop
cards, selling'and dispensing materials,
keeping records, collecting fees,
ect.)

12.2- formance 'Measuring (Grading projects
a /or teSting, entering grades in
grade book.)

7.2 Checking Attendande (Calling vfl,
entering .attendance in book.)

,)

'74

c-4

-79

9 4

se-

In A
,Student-Manaqed
Learning Shop

48.3

33.3

6.7

11.7

0'

0

100.0



The success of a single, open shop depends upon a
team approach to teaching. At Calapooya Judior. High,
for example, three teachers work with 75-80 students
each geriod for six periods a day. Pilot Butte
Junior High teachers have 60-65 students in their
shopSeven periods each day. With these numbers
of stUdents and the size of ach shop, it is impera-
tive that the teachers work together as a team.

Team teaching is an art. It's an attitude, a frame
of mind: Two, three, ol.more instructors must coMmit
themselves to common goals, sharing. responsibilfties,,
consistency in program pfocedures,"and points of
view. They must put thneeds and interests of
students ahead of their own. The ability of the
teachers to work as a team is one, if not the most,
important factor in a successfur Career Exploration
Program..

AP

Team teaching is not sa-Ty; .butthere are strategies
and procedures tfiat can help-individuel1instrUctOrs
become effective team meMbers. .At Calapooya and
Pilot Butte Junior High.SchOols, for example, teach-
ers have written a-set ofby-laws to overn the ,

operation of the instructionalfteam. The by-laws
are-presented in Appendix E.

The by-laws make'cOmmonication and decision-Making
possible, .Since decisions are reached by'consensus,
each merfiqpr has an equal -part in the decision2making
,process: r-Self-evaluation of decisions can also
.takeplacte.4tecavse the team members_ set up the
eValuation cr'iteria Without fear. Weekly meetings
are held with the agenda and minutes of these
meetings distributed tO the team membfrs, building
principal and district Career EducatiN°Director.

Since the team members require time to.meet and
continUally upgrade their program, common prepara7
tion periods for team members is a good idea. This
.common preparation perioegives the teaM the
opportunity to fund-0,0.as d unit and solve prdblems
as a team.

9 5

'THE TEACHING TEAM
itt

80 'T
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liV01216HEMIS AND Anserted in this part of the guide are the work-
VENDORLW sheets referred to in previous sections.

r

..

:The.worksheets areplanning tools; when complete,
they-become your plan for a new Career Exploration/ .

Industrial Arts facility and program. The plan
will include cost and time estimates and .a time

. line for installing the facility. A

All the worksheets are Written in the same format.
Each is numbered and titled; a statement of purpose 4'

explains the nature:of the information explained by
the worksheet,

You.;4illjind that the worksheets areboth.information-

g ft and informatiOn-generdting.;' that they,pro-
ouwith information.but they also help you
radditional information-you.need to accomplish

:

ded_are color specifications that will be help-

'.
4AiTiOlanning the color to:be used in-,color coding

::,argas,- equipment and certain materials.

81

fncluded ih the.information given on the work-
Sheets are vendor code numbers. The numbers refer
to those vendors known at the tim4 thiS'gUide'is

-published to bg marketing any of the,materitls and
equipment refefred to on the worksheet. The ven-
dors are listed orm the sheet immediate-1v following,
this page.

NOtecthat the vendor list is not complete. It is .

impossible to searCh dut. and list every, firm that
is selling a particular item. The appearance of
a firm on the list.does noi imply a recommendation
over pther firm which may have.inadvertently
been left'off the list.

Finally, each worksheet includes sOace fb complete
the bill of materials, estimate the co'si-and esti-e
mated lime.- Pi some OaSesa "suggested estimated

....time4ppears in parenthesis. This suggestion may
'help make'yoUr own time estimate.

Estimated costs ,and times are carried fuwardtto
. a cost summary sheet .Norksheet 10.

96
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ALLIED ELECTRONICS
12311Industry
Gardqn Grove, CA
Pho46: (213) 598-6605

2 'AMERICAN HANDICFOFT
4300N. E. Sandy Blvd.
Portland, OR 97213
Phone: (503) 288-5701

AMERICAN STEEL & SUPPLY
4033 N. W. Yeon
Portldnd, OR 97210
Phone: (503) 226-1511

4. AUDIO VISUAL SUPPLY CO.
6420 N. E. Halsey cc

Por'tland, OR 97213

Phone: (288-6102)

5. BARBO MACHINER'Ittd.

1126 S. E. Division
Portlahd, OR 97202
Phon'e:'45.03) 23278158

6. BFA EDUCATIONAL MEDIA
909 N. E. Linden
Hillsboro, OR 97123

- 7. BRODHEAD-GARRETT
13538,Tiki Lane
Springfield, OR 97477

Phone: (503).746-0525

BROWN1 WISER, INC.
1411 N.W. Flanders
Portland, OR .97209
Phohe: (503) 226,1111'

9. BRUCE PUBLISHING CO.
8701 Wilshire
Beverly Hills, CA.
Phone: (213) 657r4800

\
, 10. BRUNFNG CO.

2136 S. W. Fifth
FortlanC, OR '97210-
Phone: (503).2Z-474120

11. ,BUTIERWORTH, INC.
1417 4e'E. 30th Avenue
P rtland.* OR 97211

hone: (503) ,288-6733

VENDOR LIST

82
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'12 CHARLES,A. BENNETT CO., FNC.
809-West Detweiller Drive'

0 Peioria, IL ''61614
Phone: (309) 6914454

13. CHOWN HARDWARE
333 N. W. 16th
Portland,,OR 97209 /
Phone: (800) 452-7634

COMARK PLASTICS DIVISION
1407 BroadWay
New York, NY 10018

Phone: (212) 564-6000

14.

15. COPE PkASTICS, INC.
4441 Industrial Drive
Godfrey, IL 62035

Phone: (618) 466-0221

16. CRAFTOOL 'COMPANY, INC.
-4421 S. 240thzSfreet
Harbor City, CA 90710
Phae: (213) 325-9696

17. DELMAR PUBLISHERS
P. O. B.ox 5087

Albany, NY 12205 -
Phone: 'f518) 459-1150

18. DELVIES PLASTIC, INC.
MO S.W. Temple
Salt Lake City, UT

.4phone: (801) 467-15

19. DIETZGEN CORPORATION
1550 Hymer Avenue
Sparks, NV 89431

Phone: (800) 648-1136

20. DISTRICT MAINTENANCE

1 10

21: EMERSON HARDWOOD CO,
2279 N. W. Front Avenue
Portland, OR 97209
Phone: (503) 227-6414

22. EVERGREEN TOOL CO.
2429 S. E. llth
PbT11-and, OR 97214

23. EYE-GATE HOUSE
i146-01 Archer eve.

Jamaica, NY 11435

Phone: (212) 291;9100



VENbOR

' 24. GENERAL TOOL & SUPPLY,CO.
/ 407 N. W. 17th

Portlahd, OR 97209
Phone:'' (800) 452-3505

"c'

, \\

. 30. KEUFFEL &ESSER CO.
t--..-13`7 O. Box 2030

Seattle,DWA 98111

Phone!' (206) 623-5535

,

25. .GOODHEART-WItt01.---''
123 West Taft Drive
South Holland, IL 60473

phone: (312) 333-7200

26. HONACAST DIVISION
400 Walnut Street
Yonkers, NY 10701

Phohe: (914) 423-2146

27. HOWARDW. SAMS & CO., INC.
4300 1/41t 62nd Street
Indianapolis, IN 46268

Phone: (317) 291-3100

28. INDUSTRIAL ARTS SUPPLY CO.
5724 West 36th Street
Minneapolis, MN 55416

Phone: (612) 920-7393

29. J. K,. GILL CO.

2725 N. W. Industrial
Portland, OR 97210
Phone: (503) 226-4611

31. LA GRAND INDUSTRIAIOUPPI.y
4 2620 S, W. First '

Portland, OR .97201
Phone:lr'(503) 224-5800

32. LEMONS MILLWORK; INC.
224 East,31st
Albany, OR 7321

Phone: (503) 926-1463

.33. LIBRARY FILM.STRIP CENTER
3033 Aloma
Wihita,. KA 67211,

34. LOAL CABINET CJPANY

35. LOCAL ELECTRICAL VENDOR

36.' LOCAL HARDWARE STORE

37. LOCAL LUMBER DEALER

38. LOCAL PAINT STORE

39. LOCAL PRINTER

LIST (Con!..t)

40. LOCAL STATIONERY STORE

,41. LOCALvVENDOR

42. LOCAL WELDING VENDOR

43. LUMBER PRODUCTS
2116 N. W. 20th Ave.
Portland, OR '97209
P one: (503) 223-817a

4. McGRAW- BOOK CO.

T 8171 Redwood_Highway
Novato,.CA '94947,

Phone: (415) 897-5294

45. McGRAW HILL FILM DIVISION'
330 West 42h-&Street
New York, NY 10036

4-6. MCKNIGcr PUBLISHING CO 7
Bloom ngton, IL 61701

Phone: (309) 663-1341

47. MOUITOR PRODUCTS
300 South Alaska
Tacoma, WA 98409
Phone: . (206) 475-5800

48. MOORE'S AUDIO VISUAL CENTER, INC.
234 S.E. 12th
Pcirtland, OR 9721.4

'111fiOne: Z503) 233-5621

\

49. NATONAL BUILDERS HARDWARE CO.
1216'S. E. 8th=
Portland, Dag/97214
Phone: (503) 233-5381

50 NORTH PACIFIC LUMBER CO.
P. O. Box 3915
Portland, OR- 97208
Phone: (503) 234-8241

51.) OREGb STATE UNIVERSITY
Irolustrial-Education Department

Corvallis, OR 47331 .

Phone: (503) 75472733

52.

3400 W. Bond
PACIF C METAL-CQ1

Portland_OR .9.7201

Phone: (503) 227-0691

53. SEARS, ROEBUCK & CO. .
. )

54. STADARD PAPER CO.
P. O. Box 2134 -

Tacoma, WA 98401

Pho.ne: (2tt) 922-8792



fr .

55< STAR MACHINERY CO.
N 3325 N. W. Yeon

Portland, OR 97210
Phone: (503) 226-3011

5 . STERLING FILMS
1110 N. W. Garfield
Corvallis, OR 97330
Phone: (503) 753-8562

'57: SUNSET - biRcAL BOOK 0RE

, 58. TANDY LEATHE O.

5132 N. E. Sandiy Blvd.

Portland, Oft 97 3

Phone: (503) 282-7T2l

59. TELEDYNE POST
1915 qh Avenue South
Seattle, WA 98134 .

Phone: (206) 622-1::8

60. THORNE FILMS, INC.
Dept. 1A-73.
1229 University Ave.
Boulder, CO 80302 .

Phone:,. (303) 443-4480

61. TOMAHAWK CORPORATION
748 East Walnut
Hillsboro, OR 97123

Phone: (503) 648-5622
\ )

'62.: TUCKER & SONS,.
P. O. Box 8008\
Tacoma, WA 98408
,Phone: (206) 474-8426

\

63. UNITED RADIO SUPRLY, INC.
123 N.E. 7th Avenue\
Portland, OR 97232

Phone: (503) 233-5346

64. WEST COAST PAPER CO:.
2203 1st Avenue Sou4
Seattle, WA
Phone: (206) 623-1850

.11

6 . WESTERN INDUSTRIAL 9UPPLY CO.
208 S.E. Hawthorne Blvd.
Portland, OR 97214

) Phone: (503) 639-5913

9
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WORKSHEET # 1

ACTIVITY AREAS LISTING BY PRIORITY.

PURPOSE: In the spaces opposite each Lggested activity Srea4cteck those you
consider essential, of high priority, and of lesser prtority. These can be
tentative judgMents, Elut may be useful as guides to planning from this_ poir11,'
on. You may wish to select activity areas other than'those listed.

,

.4> -

ACTIVITY ESSENTIAL HIGH PRIORITY LESSER PRIORITY

Woods

2. Cold Me(als

3. Hot Metals

4. Plastics

5. Crafts

6. .Power Mechanics

7. Graphics

8. General Industries

9. Electricity, .
Electronics

10. Dra'fting

11. Planning (Media)

12 Finish

13.

14.

15.

a

100-



WORKSHEET # 2

CASEWORK CUTOUTS

PURPOSE: WorkSheets 2.1, 2.2, 2.3, etc. provide you with cutouts of the
casework you will need to install for each of the activity areas you wtsh

to establis1C- The 4 and corner cabinets were construcied for the Albany

pilot program and have worked well. If you are constructing a neW facilit

you may wish to use 5:1 cabinets.

As noted earlier, the cutouts are to be pinned to the perimeter drawing of

your remodeled facility (page 34), or can be used for preliminary planning

if your program is to be housed in-new construction.

4



GLUE BENCH

24 FT. CABINET

WOODWORKING BENCH

II 1 1LUHBEIR RA:K

11 11 II

WORKSHEET # 2.1

WOODS CASEWORK CUTOUTS

' WOODWORKING BENCH

LUMBER RACK

II II II

4 FT. CABINET

8 FT. CABINET

5 FT. CABINET,

4 FT. CABINET

5 FT. CABINET

8 FT. CABINET

5 FT. tABINET 5 FT. CABINET

102

S

WOODWORKING BENCH

4 FT, CABINET

8 FT. CABINET

5 FT. CABINET



A FT. CABINET

:

WORKSHEET # 2 . 2

COLD METALS CASEWORK CUTOUTS

METAL TA6C6

4 FT.'CABINET

5 FT. CABINET

El

5 FT. CABINET

A FT. CABIIiET 4 FT. CABINET

VERT METAL
STORAGE RACK

103



FT. CABINET

TABLE

FT. CABINET

a FT. CABINET

4

, ,--- WORKSHEET # 2-.3

HOT METALS CASEWORK CUTOUT'S

5.FT. CABINET

FT. CABINET

0 ,

5 FT. CABINET



W'OOD ORWING BENCH. WOODWORKING BENCH

FT. CABINET

5 FT. CABINFe..4t..,

1:1

WORKSHEET * 2 4-

PLASTICS CASEWORK CUTOUTS

3' X 5'
METAL TABLE

A FT. CABINET

8 FT. CABINET

5 FT. CABINET

i.

F T. CABINET

1 0 5

FT. CABINET

8 FT. CABINET



WOODWORKING BENCH WOODWORKING BEIAH

T. CABLNET .

4 FT. CABINET

'sr

WORKSHEET # 2.5

CRAFTS CASEWORK CUTOUTS

El FT. CABINET

4 FT. CABINET S.FT. CABINET 5 FT. CABINET

'04

106



3. A 6'.

METAL TABLE 4

a FT, CABINET

TABINET

C.

4,

WORKSHEET # 2 . 6

POWER MECHANICS CASEWORK CUTOUTS

SMALL ENGINE STORAGE

4 FT. CABINET,

-C 8 FT. CABINET

5 FT:CABINET

107'

tP'

4 FT. CABINET



J

^

o FT. CABINET '

5 FT: CABINET

WORKSHEET * 2 . 7

GRAPHICS CASEWORK ClitOUTS

5 Ff. CABINET

108

4 GT. CABtNET

A 'FT. CABINET

',

A



0

°a

a -

;

WORKSHEET # 2.8

GENERAL INDUSTRIES CASEWORK CUTOUTS

IS 'FT. CABINET-
.

.

5tel'.. CABINET

8 FT. CABINET

5 FT. CABINET

=ael

109

4

4 FT. CABINET

5 FT. CABINET

4 FT. CABINET

5 FT. CABINET

4



WC000WCRKING BENCH ,

FT. CABINET

5 FT. CABINET

WORKSHEET # 2.9

ELECTRICITY/ELECTRONICS CASEWORK CUTOUTS

. 8 FT. CABINET

5 FT. CABINET

110

)s

1

4 FT./CABINET

4.

8 FT. CABINET



x 4,

A

DRAWING
TABLE

(
4 FT. CABINET

DRAWING
TABLE

a

a

WORKtHEET # 2.10

DRAFTING CASEWARK CUTOUTS

DRAWING
TABLE

.13 FT. CABINET .

5 FT. CABINET

1 1 1

15k:

v

FT. CABINET'

e FT. CABINET

11"

'5 FT. CABINET
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WORKSHEET #

GENERAL.SHOP CUTOUTS

Jr-

'PURPOSE: The wcutout.s.pelow are the fte to help you give your facility

design the fin-ishtyg touches. If you h ve found Oat you need other cutouts,
.simply cut out blank, sheets of paper,,to scale, and label for the needed

item. Use th%se cutouts to design your finish and planning area if you run

short of c4ewdrOcutouts from other'sections:

sFTrABINET

WOODWORKING BENCH

WOODWORKING BENCH

1

walOWDIRKING BENCH

==q

: WOODWORKING BENCH'

1

WOODORKING BENCH

s FT. CABINET

SINK

0- -0

a FT. CABINET

: WOODWORKING BENCH

s FT. CABINET

LIWOODWOR9NG BENCH

/11/:(1-WORKI BENCH

=.74

3. X 5.
METAL TABLE

3. X s'
METAL TABLE

s FT ,AINET

112

FT. CABINET

^



7

4 FT. CABINET

FT. CABINET-ic.-

F I LE ,

CABINET

9

V

-1>

a; FT. CABINE4

WORKSHEET * 2.11 (Continued)
. ,

. GENERAL SHOP CUTOUTS .

.4 FT. CABINET

FIt.E

CABINET
FILE

CABINET

0

NOTEBOOK,RACK

.5 Fi. CABINET

FILE

CABINET

NOTEBOOK RACK

.F1. CABINET

B
a FT. CABINET -

-

5 FT. CABINET

113

5 FT. CABINET
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PURPOSE: The following cutouts are 'of stationary equipment that will occupy

,floor space in your facility. The cutouts;.drawn-to a le scale,-are to be
pinned to the perimeter drawing of your facility (palge 34): As 'you Van the
locations of these Pletes of-equipment, keepthe following points in miTd:

.

1

1. Try to place isolatedinachine areas so students are hot travefing back and.

..0fiorth through the area to obtain tools, supplies, etc.

...7.Z: ,..... .

2

......,4 2. If yoil' 4tPr equipm nt, spate 111!In be saved.

7
sland machine area so t-h-t' needed wall spade is

,
c

,

WORKSHEET # 3

EQUIPMENT CUTOUTS.

3.. You may consider an
saved.

4. Equipment on_the dust ollection system may need .e clust8red for

better efficiency.

5. DeSign your machine area,so that it:.4s visible from all points of youi. .

shop.

6. Consider the space and4ickback area needed when positioning the table saw.

WOODS EQUIPMENT CUTOUTS

s A

COMB.
SANDER

jo" TILTING

TABLE SAW

UNIPLANE

ki))GAIWE

COLD METALS EQUIPMENT CUTOUTS

GRI

1=Mig=

12" WOOD LATHE 12" WOOD LATHE

1 1 1

1--1
',..,...METAL LAT,',E

Pk-5



1STRIP 4EATER1

HOT METALS-EQUIPMENT CUTOUTS 0.

ARC WELDER

e

MO 0,125,BENCH

H

fiLASTICS EQUIPMENT CUTOUTS

0
IISDR
GOP

CRAFTS'EQUIPMENT CUTOUTS

LW/LN

HEAT
TREAT
FURNACE

POWER MECHANICS EQUIPMENT CUTOUTS'

DEGE-ASE TAM

WORKSHEET * 3 (continued)

EQUIPMENT CUTOUTS

INJ.
MOtU
ER

li1J

SOLDERING BENCH Nt.

v,

1I

4

1 ANVIL )
11"11

1 0



GRAPHICS EQUIPMENT CUTOUTS

RUBBER1
STAMP

%

ENGRAVER

0

SIGN PRESS

GENERAL INDUSTRIES EQUIPMENt CUTOUTS

RAD I AL kSAW

e

MISCELLANEOUS EQUIPMENT CUTOUTS)

1 1 (3

4.

(WORKSHEET *. 3 (continued)

EQUIPMENT CUTOUTS

(



WORKSHEET #

REMODELING

PURPOSE: the worksheets that.foi'ldw may be used to determine what has to be
done to remodel your facility to meet the needs of your new student-managed
lel rning program in the indirstrial arts. As noted in the text, remodeling

doè not include installation of casework and fixtures, only structural
chartges to accinodate 4our new floor plan. (Page 35)_

e-

4

. e

117
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WORKSHEET # 4.1

WALLS (REMODELING)

PURPOS:f: TAe'remodeling of some shops calls for the removal or addition of
wall, sections, and in other cases, wall seCtions will be required. Within the

wall sections you may encounter windows, plumbing an electrical wiring that

will also need removing.

COLOR CODING: None

VENDOR\I.D. #: 20, 41,

BILL OF MATERIAL: -Use the space below to list the tasks tnvolved in adding
or removing wall sections.

# Feet of Wall Removal

# Feet 4,11 Addition

Other Tasks:

er foot

foot

Cost

Cost

Cost

Cost

'Cost

MATERIAL COST: To determine costs, the following questions should be asked:

,, 1. Will the shop staff do the remodeling?

2. ,Can the distr*ct maintenance staff complete the remodeling?

3. Can we use st dents during school time to work orOwall removal or construe-
(

tion?
.

4. Will the job of remodeling be completed by,a comMercial company?

EST. -COST

'TIME: Only figure time if youplan to work en the wall remodeling.

EST. TIME
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/ WORKSHEET #

ItK
EtECTRICAL (REMOELING)

P

PURPOSE: The electrfcal work required in remodeling a shop Can be extensive and

costly. Following is a list of consideratiops and recommendations, wi h regard
to the electrical phase, when setting up a career exploration program:

1. Note drop cord wiring when relocating and installingold and new
e'quipment.

2. /Determine umber of drop cords above work benches.

3. The el riciam will have to know the amperage requirements for-each
e of equipment to determine numbers of circuits to install.

4. Electrical work m#y be required when removing or installing wall setions.

5. Determine the number of new wall recepticals needed.. Suggest contl uous

wall strips for flexibility.
6. Install panic switch near main power panel.

7. Color code'power panel.
8. Remb-V-6-old wiring from conduit in cement flooring.

9. Relocate electrical heaters:

10. Relocate clocks and intercoms.

COLCIR CODING: Paint power anel red.

VENDOR I.D. #: 20,

BILL OF MATERIAL: In.the space provided, list the tasks-, costs and description

110
of the tasks. Check with maintenance for help in determining costs.

TASK DESCRIPTION OF TASK

.11ing equipment

p cirds and location

Wa114 epticals

Main power_s,h01/

Heaters

Clock and intercoms

equipment amperage

hood wiring welding
- finish

Dust collector

119



MATERIAL COST: Add up the cckst of the tasks or arrive at estimated cost with
help of staff members or maintenance eople.

EST:COST

TIME: This work will probably completed by district maintAance or a commercial-
company.

1;

12 0

'11
EST. TIME 4
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WORKSHEET 4.3

SHEET METAL(REMODELING)

'PURPOSE:, When considering sheet metal, we are mainly cOncerned with hoods,

snorkel for welding and dust collection systems. Heatin and cold air returns
within á facility may require some duct work. Sheet metal attachments-toc

equipm t may be needed when installing a duA'collection system.

COLOR CODING: None

VENDOR I.D. #: 70, 41

(//
B/LL OF MATERIAL:

TASK

Dust Collection Sysieth

Pencil in the tasks, description of'tasks, and costs,

DESCRIPTION OF TASK COST

Weldirp Shorkel.

-

Hoodsjt

MATERIAL COST: A sheet metal man from your community could be a good resource

person to contact.
414,

EST. COST
pi

TIME: If the sheet metal work is done by a commercial company, don't figure in

the time as it will be part of the cost.

121 EST. TIME



WORKSHEET # 4°.4

1:',LUMBING (REMODELING)

) 45"--- ..

,PURPOSE: The plumbing required when setting up a career exploration program
,

,

usually is made up of a number of small jobs: .

,,,

1. Connecting gas to forges, furnaces arid solder benches..
2:- Relocating sinks, drinking fountains-and vent pipes. ._.,

' 3. Installing new traps in sinks.. ,

..4. . Removing and adding plaiting in wall sections.
5. Possible relocation of water pipes ifyou have-hot water heating:

COLOR CODING: None
,

1

VENDOR,I.D. #: 20, 41
, _

,

BILL,Of MATERIAL: This fist,includes some.of the items you.will be concerned
with wpen.figuring your cost for plumbing remodeling. Check'with other staff
members an4dis1rict maintenInce for assistance in figuring cost.

I

QtSCRIPTION OF TASK COSTTASK

Gas Lines

Forvs

Furnace.

Soldering Bench

Sinks

Traps

Drinking Fountains

Vent Pipes

Removing Oes

Adding Pipes

MATERIAL COST:
Ve tasks.

Before you can figure costs, you should know who is to complete

EST. COST

TIME: If district maintenance staff complete the plumbing, labor time may
not have to be figured.

122 EST, TIME



WQRKSHEET # 4.5

HEATING/(REMODELING)

PURPOSE: In most remodeling situations, major changes of the,heating system

will not be required. Hot water heating may heveito be changed if it takes up

a laege amount ofmall space. Thermostats may need relocating and this usually

requires a_proflssional heating man.

COLOR CODING: None

.4k

it: 20, 41

BILL OF MATERIAL:, Pencil in the needed information to complete the section on

heating.

TASK DESCRIPTION tOF TASK

MATERIAL COST: Add up the cost column and enter total cost.

COST

EST. COST.Ni

TIME: Use district maintenance s'taff to help determine time'.

123 EST. TIME



WORKSHEET * 4.6

, FLOORS 4REMODELING)

,

PURPOSE: Here, aga?n, the repairing of floors is minor repair work in most

cases. Following is a list of considerations:

1. Painting or repainting-certain areas of the floor.

2. Applying non-skid material around danger areas.

3. Patching of floors after relocation of equipment.

4. Patching of floors aftv wall section removal,
5: Patching of floors'after removal or addition of electrical wiring.

COLOR CODING: None

VENDOR I.D, #: 20; 36

BILL.OF MATERIAL: List the tasks, descriptions of tasks, and Costs in the

space below. The district maintenance department may help you determine the

needed tasks and costs.

TASK DESCRIPTION OF TASK COST

Non-skid material

Painting or repainting

Patching floor

...

MATERIAL COST: Add up the cost column and enter total cost.
rull

EST. COST

TIME: Use district maintenance staff to help, you determine time.

EST. TIME

12 4



WOGSHEET # 4.7

CEILING (REMODELING)

PURPOSE: The repairing of ceilings in a shop is normally a minor job. The

following should pe considered:
1

1. If you add electrical drop cords, some ceiling tile Will need replacing.

2. The installation or relocating of a hood oe snorkel will require ceiling

work.
3. If you remove wall sections, ceiling work will be required.

4. Possible painting or cleaning of ceiling tile will need to be completed
before your new program begins.

o 5. Check with the Fire.Marshall to be Sure planned construction conforms
to building codes.

COLOR CODING: None

VENDOR 20, 41.

4r
BILL OF MATERIAL: With help from other staff members or district maintenance,

fill in the needed information.

TASK DESCRIPTION OF TASK COST

Painting

Replace Ceiling Tile

Roof Repair

1`.

a

MATERIAL COST: Add up the cost column and enter, total.

EST. COST

TIME: Here, again, the district maintenance staff may help you determine the

time required to complete the tasks.

125
EST. TIME



WORKSHEET # 4.8

EQUIPMENT RELOCATION (REMODELING)

Astc

PURPOSE: Some of the costs of equipment relocation are mentioned in worksheet
4.6 on floors. Additional things to consider will be the tiKe required to move
and fasten down equipment.

COLOR CODING: None

'VENDOR I.D. #: 20, 36

BILL.OF MATERIAL: Pencil

TASK

Relocating Equipment

Fastening EquipmMIF to
Floor

in the needed information.

DESCRIPTION OF TASK COST

MATERIAL COST: Hardware may be the only expense to complete the tasks.
A

EST. COST

TIME: Use other staff members and district maintenance people to help you
determine time.

126
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WORKSHEET # 4.9

GENERAL (REMODE'tNG)

PURPOSE: This'worksheet,deals with all the little odst jobs that haven't been
.mentioned before. You-could call.this the nuts & bolts worksheet. We will
mention as many things as possible but it is impossible to list everything. Read

4
through_the,following considertions.

1. Cleaning and painting before starting program.
2. Relocationvof existing cp.sework and placement of new casework ahd

furniture,
3. Repairing .or redesigning of existing casework and furniture.

'4. Removing caulk boards, bulletin boards, Window blinds, clocks, etc.
5. Ordering nuts, bolts,Crews, pop rivets, paints, contact cement and

necessary hardware req,Uired to facilitate setting up the program.

COLOR CODING: None

VENDOR I.D. #: 20, 36, 37, 38

BILL OF MATERIAL: List as many tasks as possible to think of, and fill in the
description and cost columns. Help from other staff members and district mainten-
ance people will help'you determine your costs.

TASK DESCRIPTION OF TASK COST

f

MATERIAL COST: Add up the cost column and enter totai cost.

EST. COST

TIME: Look at your list of tasks and estimate the rumber of hours you will need
to complete the tasks.

4
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WORKSHEET * 5

CASEWORK LIST

PURPOSE: This suggestsd list should help you finish the inventory of your case-
work on hand and give you an idea of what needs to be ordered. Jhe number of
workbenches listed would accomodate 75 students per period. To get a better
idea of the number of workbenches required, look at your -floor plan design. The

other items li-sed will be r ired in any size shop if you-include the activity
area they wouldkbe found in.

,*4.41`

Vf

a

,7 Ear

* 4'1" -

COLOR CODING: Workbenches pant the bases the activity area color or a base

green. Other Items - paint activit-y area color where items are loca ed.

VENDOR I.D. #: 7, 13, 32, 34, 47, 610 62

BILL OF MATERIAL: Pencil in the appropriate columns, the number to order, the

supplier's name and cost of the item.

ON NO.

HAND REQ. ITEM

TO
ORDER SUPPLIER COST

.

.

WORKBENCHES

4' Woods Area
..

2 Plastics Area

i Crafts Area
1 Power Mechanics Area
2 Cold Metals Are
2 Hot Metals ired

.

128



ON NO.

HAND Rt(:). ITEM

TO
ORDER SUPPL ER COST

1

1 .

1

1

1

1

1

Plywood Rack
Lumber Storage
Bar Clamp Rack.
Hand Clamp Rack
Sheet Metal Storage
Bar Stock Storage
Sheet Plastic Storage

.

.

.

.

,

.

1- .

.

. .

, .

.
..

A
.

(

_

1

r

Cf. 4

..

'1

' s

CASEWORK COST:

EST. COST

TIME: To order needed casework and storage units (2 hours).

EST. TIME



WORKSHEET # _6

CASEWORK CONSTRUCTION PLANS

PURPOSE: You may have determined in Step 1 of Section kFurnishing and

Installation (page 48) that you woull,prefer to build some:of the needed

casework. The following worksheets provide you with sket.Ches and bills of

material for 8' cabinets, 4' cabinets with doors, 4' cabinets with s)iding

doors, corner cabinets, and small engine storage cabinets.
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PURPOSE: The 8' cabinet is built with two sections of sliding doors. The
main function of this type of cabinet is student project storage. The one-
filch thfck top also makes the cabinet a good work station.for students. The
cabinetis free standing to allow for future design changgs'within the shop.
Color coding of the caUinet is accomplished by painting the\sliding doors the
different area colors. Enlarging or reducing an area size is accomplished by
simply repainting the cabinet fronts so that more or fewer cabinets can be
identified with one activity area or the other, A stencil and paint are used
to mark the class period number on the cabinet fronts so that each class period
has ample project storage. Similar numbered cabinets are also keyed alike so
only the cabinets that correspond to the class in session are open for student
use.

WORKSHEET # 6.1

8' CABINETS

IENDS DADOED 3."
8 X 4 n

FOR BACK

3112
2

96"

DADO BOTTOM
FOR MVMER

131

I" DURAFLAKE TOP
TOP BOOKING

.00r ,iff Airri

DOOR RAIL

BOTTOM

AT.A§

STRETCHER

BOOKING

SLIDING DOOR DETAIL

DOORS



COLOR CODING: Paint the sliding doors the activity area color -Worksheet 9).

VENDOR I.D. #: 20, 21, 34, 49

BILL OF MATERIAL:

# PCS. NAME MATERIAL

2

1

1

1

4

1

1

Ends

Divider

'Bottom

Back

Doors-

Top

Top Bk. Strip

3/4"

3/4"

3/4"

1/4"

1/4"

1"

3/4"

23 3/4"

23 1/2"

23 1/"

31 1/2"

30 1/4"

.23 1/4"

1"

31 1/2".

30 3/8"

,96"

96"

24"

951114"

963/4"

Fir Plywood

Fir Plywood ,

Fir Plywood

Masonite

Masonite

Duraflake

Alder

1 Top Bk. Strip 3/4" 1 1/2" 96 3/4" Alder
4

2 Top Bk. Strip 3/4" 1" 23 1/4" Alder

1 Front Bk. Strip 1/4" 3/4" 96 3/4" Alder

3 Front Bk. Strip 1/4" 3/4" 30" Alder

2 Stretchers
1

3/4" 5 1/2" 96" Fir

2 . F & B Base 1 1/2" 3 1/2" 93 3/4" Fir

2 'End Base 1 1/2" 3 1/2" 21" Fir

1 Center Base 1 1/2" 3 1/2" 18" Fir

1 Upper Rail 11/16" 13/16" 47 1/4" Plastic

1 Lower Rail,' 1/4" 13/16" 47 1/4" Plastic

8 Shelf Std. 3/16" 1/2", 24" Metal

Shelf 3/4" 22" 46 3/4" Fir Plywood

Shelf Bk. 1/4" 3/4" -46 3/4" Alder

MA.TERIAL COST:

Number required
41

Ce4CcAt = EST. COST

TIME: To build, finish and color code 8' cabinets (8 hours per cabinet).

Number required x 132 hour = EST. TIME



WORKSHEET 6.2

4 CABINET WITH DOORS-

PURPOSE: Two styles of cabinet can be buili, sliding door or three door. The

0-K14ng door tY'pe is used for storage of bulk material and student projects.

ToteLtrays are built into the three-door cabinets. Small item storage is best

suited for this cabi eedesign. They can be locked or left unlocked so students

can select material or their shop work.

ENDS DADOED

la FOR
8 4
BACK

COLOR CODING: This, again, is accomplished by painting the door fronts.

VENDOR I.D. #: 20, 21, 34, 39

BILL OF MATERIAL:

# PCS. NAME MATERIAL

2

2

1

Ends

Dividers

Bottom

3/4"

'3/4"

3/4"

23 1/4"

23"

23"

31 1/2"

30 3/8"

47 1/4"

Fir Plywood

Fir Plywood

Fir Plywood
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NAME MATERIAL

3

1

I

1

2_
11

,
1

Doors .

Back

Top

Top Bk. Strip

Top Bk. Strip

Top Bk. Strip

i/ '

1'

3/4"

3/4"

3/4"

15 1/4"

31 1/2"

23 1/4"

1 1/4

1"

1"

30 3/4"

47 1/4"

46 1/2"

48"

23 1/4"

48" --

Fir Plyviood

Masonite

Duraflake

Alder

Alder

Alder

2 Front Bk. Strip 3/4" 1 1/4" 31 1/2" Alder

2. Front Bk. Strip 3/4" 1" 31 1/2". Alder

6 Front Bk. Strip 3/4" 3/4" -14 1/2" Alder

2 Stretchers 3/4" 5 1/2" 47 1/4" Fir

2 F & B Base 1 1/2" 3 1/2" 48" Fir

2 End Base
.,

1 1/2" 3 1/2" 18" Fir

1 Center Base 1 1/2". 3 1/2" 18" ,_ :Fir'

12 Shelf Std. 3/16" 1/2" 24" . Metal

9 Shelf 3/4" 22" - 14 1/2" Firplywood

9 Shelf Bk. 1/4" 3/4" 14 1/2" .Alder .

MATERIAL COST:
,

Number required @ Cost ESi. .00St

TIME: To construct, finish and color code cabinets (7 hours 'per cabinet
1644,

!limber required X hour

131
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WORKSHEET # 6.3

4' CABINET WITH SLIDING DOORS

PURPOSE: Two styles chibe built, sliding door or three door. The sliding door
1791---f-used for storage of.bulk material and student projects.

II

ENDS DADOED IfiX
8 4FOR BACK

31,24 -
4

TOP BOOKING
I" DURAFLAKE TOP-

STRETCHER

DOOR RAIL

BOTTOM.

6.

BOOKING

SLIDING DOOR DETAIL

COLOR CODING: Paint the sliding doors the activity area color Worksheet 9

VENDOR I.D. #: 20, 21, 34, 49 e

BILL or MATERIAL:

MATERIAL

DOORS

..

.

2

1

Ends.

Bottom

, 3/4"

3/4"

23

23

3/4"

1/2"

31

47

.
_

1/2"

1/4"

Fir Plywood

Fir PlywOod

1 Back 1/4" 31 1/2" 47 1/4" Masoniti

2 Doors
t

1/4" 30 1/4" 24" Masonite

1 Top 1" 23 1/4" 46 1/2" DUraflake

_



# PCS. NAME MATER1
::.

.

1 Top Bk. ,Strip 3/4" 1 1/4" 48" Alder

2 Top Bk.' Strip 3/4" 1" 23 1/4" Alder

1 .Top Bk. Strip
. 3/4" 1" 48" Alder

1 Front Bk. Strip 1/4"_ 3/4" 48" Alder

2 Front Bk. Strip 1/4" 3/4" '30 Alder

2 Stretchers 3/4" .5 1/2" 47 1/4" Fir

2 F & B Base 1 1/2" 3 1/2" 4.8" Fir
.

2 End Bese 1 1/2" 3 1/2".
Nr,

18 --- Fir

1 Center Base 1 1/2" 3 1/2" 18" Fir

1 Upper Rail 11/16" 13/1S" 46 1/2" Plastic

1 Lower Rail 1/4"

.

13/16" 46 1/2". Plastic
,

4 Shelf Std. 3/16° 1/2" 24" Metal

. 1 Shelf 3/4" 22" 46" Fir Plywood

1 Shelf Bk. 1/4" 3/4" 46" Alder

MATERIAL COST:

-Number Required" @ Cost.

6

EST. COST,

TIME: To construct, finish and color Code (6 hours per cabinet).

Number Required @ Time EST.-TIM
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WORKSHEET # 6.4

CORNER CABINETS

PURPOSE: This style gives flexibiLity and saves valuable floor space when
there is a need to place casework around corners. Content area can be isolate8
and extended outward into the center of 'the facility with this type of cabinet.
Because corner cabinets are large they provide space for large bulk storage.

DOOR DADOED X

ALL SIDES

COLOR CODING: Paint the door fronts the activity area color where the cabinets
are located (Worksheet 9).

VENDOR I.D. #: 20, 21, 34, 49

BILL OF MATERIALS:

# PCS. NAME MATERIAL

1 Back 3/4" 31 1/2" 47 1/4" Fir Plywood

1. Back 3/4" 31 1/2" 46 1/2" Fir Plywood

2 Sides 3/4" 23 1 V16" 31 1/2" Fir Plywood
,

137.
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# PCS. NAME MATERIAL

1

1

1

2

1

1

Top

Top Bk. Strip

Top Bk. Strip
i.

Top Bk. Strip

Top Bk., Strip

.Front Bk. Strip

1"

3/4"

3/4"

3/4"

3/4"
l

3/4"

46 1/2"

1"

1"

1"

1 1/4"

3/4"

46 1/21:

47 1/4"

46 1/2"

25"

32 1/2"

32 1/2"

Duraflake

Alder

Alder

Alder .

_

Alder

Alder

1 Front Bk. Strip 3/4" 1 1/2" 32 1/2" Alder

2 Front Bk. Strip 3/4" 1 1/2" 31 1/2" Alder

2 Doors 3/4" 16 5/8" 30 3/4° Fir Plywood

1 Bottom 3/4" 46 1/2" 46 1/2° Fir Plywood

1 Shelf 3/4" 46 1/2.. 46 1/2" Fir Plywood

1 Shelf Cleat 3/4" 1 1/2" 46 1/2" Fir

1 Shelf Cleat 3/4" 1 1/2" 45 3/4" Fir

2 Shelf Cleats 3/4" 1 1/2" 21" Fir

2 Stretchers 3/4" 5 1/2" 45 1/2" Fir

1 Base 1.1/2" 3 1/2" 46 1/2" Fir

i Base 1 1/2" 3_1/2" 45" Fir.

1 Base
4,

1 1/2" 3 1/2" 40 1/2" Fir

2 , Base 1 1/2" 3 1/2" 33" Fir



/
WORKSHEET * 6.4 (continued)

CORNER CABINETS

MATERIAL COST:

Number Required

\

FRONT BOOWNG

DETAIL "A"

SIDE WALL

1---
_

45°
I 2

@ Cost EST. COST

TIME: 'To build, finish and color code corner cabinets (9 hours per cabinet).

- Number Required @ Time EST. TIME
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WORKSHEET # 6.5

SMALL ENGINE STORAGE CABINET

PURPOSE: To provide sPace for storage of 18 small engines that students can

bring from home to work on in the shop. Space is provided for 18 small engines.

Students can bring their own loCk,from home to insure the safe-keeping of their

engine. When they have completed work on their engine, they must remove the
.

lock and take their engine home. It is the student's responsibility to care for

storage of th'r engines,

44

r

c

COLOR COOING: Paint Power Mechanics Area Color

VENDOR I.D. #: 20, 21, 34, 49
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BILL OF MATERIAL:

# PCS. NAME MATERIAL

-2

2

5

12

1

Top and Bottom

Sides

Verticals
,

Shelves

Back

3/4"

3/4"

3/4"

3/4"

1/4"

23 3/4"

23 3/4"

23 1/2"

23 1/2"

47 1/4"

96"

47 1/4"

47 1 4"

15 5/8"

95 1/4"

Fir Plywood
.

Fir Plywood

Fi, Plywood

Fl.. Plywood

Masonite

18 Doors 314" 15 1/4" 15 1/2" Fir'Plywood

24 Hort. Booking 3/4" 3/4" 14 5/8" Alder

5 Vert.,Booking 3/4". 1 1/4" 48" Alder .

2 End Booking 3/4" 1" 48" Alder

18 Hasps 1/8" 3/8" 6 1/4" Flat Irdn

36 Hinges

. ,

MATERIAL COST:

Number Required @ Cott EST. COST

TIME: To construct and color code engine storage cabinet (8 hours).

EST. TIME



WORKSHEET # 7

EQUIPMENT LISTS

PURPOSE: Suggested equipment li.sts for each of the activity areas are presented
on the fellowing pages. The sheets may be used to note:the equipment for.each
area you may already have on hand, the number required (or eonictered desirable),
the number you will need to order to meet your needs, the s ler of that
particular piece of equipment, and its estimated cost.
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WORKSHEET # 7.1

WOODS EQUI.PMENT LIST

PURPOSE: This is a 'tiggested equipment list for the woods area. The first
thing to do is check the (qn hand) column. If you have a piece of equipment
that is not on the list, add it in the (description) column. If you need to
order equipment, put a check in the (to order) column. This worksheet may serve
as an ihventory list to be filed away.

COLOR CODING: See Worksheet 12.11.

VENDOR I.D. #: 3, 5, 7, 13, 22, 24, 49, 55, 62

44.

,

BILL OF MATERIAL: Us,ing the latest catalogs, go through the list and fill in
supplier and cost.

'ON NO.

HAND ,REQ. .DESCRIPTION
_ TO

ORDER SUPPLIER COST

1 Band Saw 14" Fence/Miter Gauge

Drill Press 15" -2 3/4"
Columntilting'table & Hold-
down clamp

1 Uniplane 6" miter gauge
.

2 Lathe standard 12" variable
speed

1 A 9



ON NO.

HAND REQ. DESCRIPTION

TO
ORDER SUPPLIER COST

, 1 Saw-scroll 24" (No
varirspeed)

. ..,
i

1 6" belt & 12" disc 'sander
with mit4r gauge

le

1 Saw-table 10" tilting arbor

1

Miter gauge & Brett Guard

.Tool Grinder

,

1 Saw-Saber
,,..

1 Sander-Vibrator

2 Sander -,Belt 3" x 21"

2 Router 1 hp with guide

1 Drill Electric 3/8"

1 Miter Box with Saw

t

EQUIPMENT COST:

r)

TIME: To order wOods equipment (3 hours).
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EST. COST

c' EST. TIME
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WORKSHEET # 7.2

COLD METALS EQUIPMENT LIST

PURPOSE: Read through-this suggested,equipment list and note the equipment on
hand and list what needs to be ordered.

77'

COLOR CODING: Order your equipment base color green (see Worksheet 12.11).

VENDOR #: 3, 5, 7, 13,_22, 55, 61, 62

BILL 0F MATERIAL: Pencil in the supplier and cost of the itMs you will need
to order..

ON NO.

HAND REQ. DESCRIPTION ORDER SUPPLIER COST

,

1 Sander/Grjnder with guards
.

1 Bench Grjnder 6" with shields

1 Buffer 6", h.p. eye shields .

(bench mounted)

1 Saw, horizontal power hack
,

1 Drill press 15" tilting table
& holddown clamp

1 Lathe, metal
.

1 Bender with stand
.
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NO.

HAND REQ. DESCRIPTION
TO

ORDER SUPPLIER COST

1

1

Box & Pan Brake with stand

ilip Roll with stand

1 Beverly Shear

1 Vise 5"

1 Shear, Foot squaring

,

,

,

EQUIPMENT COST:

TIME: To order equipment (2 hours).
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EST. COST

EST. TIME



WORKSHEET # 7.3

HOT METALS EQUIPMENT LIST

PURPOSE: This is just a suggested equipment list for a Hot Metals area. Read

through the list and note the equipment you have on hand and what you will.need

to order. You may need to add additional equipment in the (Description) column.

r

rfil 7

COLOR CODING: Order your equipment with a base color green rather than the
traditional gray color (See Worksheet,12.11).,

VENDOR I.D. #: 7, 13, 22, 31, 42, 55, 62, 65

BILL OF MATERIAL: Fi,11 in the supplier of your choice and the cost of the item.
Keep in mind that you are ordering'equipment for students and not instructors.
Use the list on the back page to check off your equipment when it is,delivered.

ON NO.

HAND REQ. DESCRIPTfON
TO

ORDER 'SUPPLIER COST

1 Arc Welder 180 AMP .

' 2 Oxy-acetylene set up

2 Truck cylinder

1 Spot welder, portable w/tongs

1 Heat treating furnace with
pedestal support, with

\safety system

147



ON NO

HAND REQ. DESCRIPTION

TO

ORDER SUPPLIER COST

.

1

1

1 ,-

Crucible Furnace with safety
s34t6M

,

Soldering 'furnace-

"oOndryr-1Toofs,114j -'*

Moulding Bench "
.

-Welding booth.-'cOmbination
&arc gat j*

v "i 'IA'.

1

/

...

,

.

.

o

EQUIPMENT COST:

EST. COST

TIME: To select equipment and make out purchase order (2 hours)
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WORKSHEET # 7.4

PLASTICS EQUIPMENT LIST

4

PURPOSE: If your Plastic\s area has all of the suggested.equipment listed on
this page, you will have-a very good activity area for students. Xerox a couple

sheets of the list, and use them for your ordering form and inventory list.

Vnt r11N1 111RII It
DAC

COLOR CODING: Specify on your order that you wish a base color green on all
equipment, if possible (see Worksheet 12.11).

VENDOR I.D. #: 7, 15, 18, 26, 28, 61, 62

BILL OF MATERIALS: Fill in the supplier of your choice and the cost of the item.

ON NO.

HAND RE(T. DESCRIPTION
. TO

ORDER SUPPLIER COST

1 6" Buffer, 12 h.p, eye shield

,

(bench mounted)
.

1 Heat Gun-

1 Sander/Grinder with guards

1 Range, 4 burner w/30" oven

1 'Vacuum fdtmer w/assorted
molds

1 Injection molder w/assorted
molds ,. 0

1 SA



_ ON NO.

HAND REQ. DESCRIPTION

TO
ORDER SUPPLIER - -COST

..-

1 Heater, Strip 30" .

1 Air Compressor, 1 h.p. with 1

25' of air hose

1 Fiberglass chopper, hand

held
.

.

.

_

1

1

Fiberglass spray coating gun
assorted nozzles

Plastisol molding kit

,

.

,

Plastic welding torch

Saw - scroll 24" (no vari-

,
speed)

I Saw - saber

1 Drill Electric 3/8"

Moto Tool (Dremel)

EQUIPMENT COST:

TIME: To ord.A. equipment (2 hours).-

EST. COST

EST. TIME

a



WORKSHEET # 7.5

EQUIPMENT LrsTi

PURPOSE: Only one piece of equipment has been listed because most of the work
in crafts is accompli§hed with hand tools. Add to ihis list if you have or
need additional equipment.

COLOR000DING: See worksheet 12.11.

VENDOR I.D. #: 4 7, 16, 58, 62

,

BILL OP MATERIAL: Pencil in the, supplier and item cost.\

ON NO.

HAND REQ. DESCRIPTION
TO

ORDER SUPPLIER COST

1

EQU.IPMENT tOST:

Kiln.

EST. COST

TIME: To order craft equipment (II hour)

EST. TIME
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WORKSHEET # 7.6

POWER MECHANICS EQUIPMENT LIST

PURPOSE: This suggeSted equipment list will help you set up a good Power
,Mechanics area. If you need more equipment, add to this list the name of the
item.

COLOR CODING: ee Worksheet 12.11

VENbOR I.D. #: 1, 53, 62,

BILL OF MATERIAL:

ON NO.

HAND REQ. DESCRIPTION
TO

ORDER 'SUPPLIER COST

,%-1

1

1

1

Small motor tool panel with
cylibder hone

Safety parts washer #434913
Model #2R .,

, .

Small engine test stand

Engine Briggs & Stratton
4 cycle, 2 HP with manual

Engine, Honda (4 cycle)
..,

Engine, Motorcycle (2 cycle)

,

.

.

.

, 15



TO NO.

HAND REQ. DESCRIPTION
TO

ORDER SUPPLIER COST

1

1

1

Valve seat grinding set

Valve refacing lathe

Magneto ignition analyzer

\

,

os

..

,

,

EQUIPMENT COSTS:

TIME: To order equipment (1 hour)

A
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EST. COST

EST. TIME

v



WORKSHEET #.2_,7

GRAPHICS EQUIPMENT LIST

PURPOSE: Read 'through this suggested equipment list and note the equipment on

hand. Check what needs to be ordered.

COLOR CODING: See Worksheet 12.11.

VENDOR I.D. #: 7, 61

BILL OF MATERIAL: Pencil in the supplier and cbst of the items you will need to

order.

ON NO.

HAND REQ. DESCRIPTION
TO

-ORDER SUPPLIER COST

1 Rubber Stamp Press w/supply
kit .

1 Engraving machine
,

1 Sign machine(proof press
w/fonts & supplies)

,

.

.

2 Silk screen printing kits

1 Block printing kit

EQUIPMENT COST

TIME: To order graphics equipment (1 hour) 154

EST. COST

EST. TIME



WORKSHEET# 7.8
A

GENERAL INDUSTRIES EQUIPMENT LIST

PURPOSE: This is a suggested equipment list for the General Industries area.
If you do not have a Woods area planned for your facility, you will.need to add

-more equipment to this list.

COLOR CODING: Order your equipment with a base color green rather than the
traditional gray color (See Worksheet 12.11).

VENDOR I.D. #: 7, 53, 62

BILL OF MATERIAL: Fill in the supplier of your choice and the cost of the item.

ON NO.

HAND REQ. DESCRIPTION
TO

ORDER SUPPLIER COST

1

,

Saw - 10'radia1 w/leaf
guards

1 Drill - electric 1/2v .

1 Saw - Circular 6 3/4"

1 Saw - Sabre .

1 Sander - Belt 4" x 21"
with dust collector

.

EQUIPMENT COST:

TIME: To order equipment (1 hour)
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EST. COST

EST. TIME



WORKSHEET # 7 9

ELECTRICITY/ELECTRONICS EQUIPMENT LIST

PURPOSE: This is a suggested Electricity/Electronics equipment list. Add to this

list if yoU have more equipment on hand than what is listed.

COLOR CODING: See Worsheet 12.11.

VENDOR I.D. #: 7, 35, 61

BILL OF MATERIAL: Using the latest catalogs, read through this lisf and fill in

the supplier and costs.

ON NO

HAND REQ DESCRIPTION
TO

ORDER SUPPLIER. COST

,
.

1

1

2 .

1

_
1

.

VOM - FET 10 MEG OHM/V

Power supply - DC, regU-
lated 0-24V

Solderin4-pencil 40-watt

Soldentrril00/140W'atis.
' ,..

Solde-Wgun 240/325 wattg
.

Drill r el-B-cthIC 3/8P r
. V.

. .

,-

,

, .N

v

-

.

.'

,

c"

Q U I PMOIT

m.4:1,

',S=4;
TIMn T

it

' ,-`,, ,

s, ,

, .x.

EST. COST:'
4.

<*

,
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WORKSHEET # 8

HAND TOOL LIST

PURPOSE- This worksheet Oovides you with lists of hand tools and small equip-
ment you will-need io furnish each activity area. The lists are set up so you
can easily inventory what you have on hand and what you will need to order.
SpAce is provided to note suppliers of tools you will need to purchase and ésti-
mated costs. These sheets can serve as permanent inventory records.



WORKSHEET # 8 1

WOOD HAND TOOL LIST

PURPOSE: This is a suggested tool list for the Woods area. Check the appro-
priate columns to S'ee what needs to be ordered. -If you xerox'the list, you
can use it as an order form.

COLOR CODING: See Worksheet 10.3. 0

VENDOR #: 3, 7, 13, 24, 62

BILL.OF MATERIAL: Fill in the supplier and costs.

ON NO.

HAND RE . DESCRIPTION
TO

ORDER SUPPLIER COST

2

1

1

1

1

Awl, Scratch 6"
Bevel-T, 8" sliding
Gauge, Marking
Set, Auwr.Bits

#4 through #16
Bit, Expansion #2

_

.

2 ,Braces 8"

4 Brushes - Utility 8"
1 Router Bit Set

.

(Carbide when possible) .

Straight 1/4" & 1/2" .

V Groove .

Bead
,

- .

Corner Round
Core Box 1/4"

Cove 1 5Veining .

8



ON NO. TO

HAND REO. DESCRIPTION ORDER

1

1

3

1

2

1

1

2

2

3

1

2

2

2

2

4

4

2

2

2

1

1

2

1

1

2

1

2

1

1 ea.

Chisel le
Chisel 3/8"
Chisel 1/2"

Chisel 5/16" r-
hisel 3/4"

Chisel 1"
Chisel 11/4"

Cord Estension 25 feet
Knife - Putty
Knife - Utility 6"
; adjustable
Level - 24' Steel
Mallet Wood 21/4" Dia.

Planes - Block'6"
Planes - Smooth 9"
Planes Jack 14"
Rules 24" Steel
ROles 12" Steel
Stivares.- Tri 8"
Squares - Combination

(no level 12")
Squares - Framing 12"

steel
Framing - Squares 24"

steel
Screw Driver Set 7 pc.
min. inc. Phillips

Scrapers - Hand 21/2"

Gun, Staple
Cutter, 7" Diagonal
Pliers, Slip Joint 6"
Countersink,
Stones, Silicone carbide

combination 6 x 2 x 1

Stone Slip
Drill - Multi Spur

1/2"

9/16"
5/8"
11/16"
3/4"

13/16"
7/8"

15/16"
1"

1 1/8"

1 1/4"

1 3/8"

1 1/2"

1 5/8"

1 3/4"
1 7/8"

2"
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III ON NO.

HAND REQ. DESCRIPTION

WORKSHEET * 8.1 (Continued)

WOODS HAND TOOL LIST

TO
ORDER SUPPLIER CST

1 Drill 'Set - Twist 1/16"
through 1/2" by 64th

1 Dowel Jig Model A
1 Dowel Center Kit #888
1 Cutter - Plug #1523 3/8"

(Stanley)
1 Cutter - Plug #1523 1/2"

(Stanley)
. # 1 Cutter - Plug #1523 5/8"

(Stanley)
1 Cutter - Circle

Clamp - Corner
2 , Clamp - Pony Band
6 Clamp - 1 Bar #7024

Jorgensen
.

6 Clamp - 1 Bar #7030
Jorgensen

6 Clamp -,1 Bar #7036
Jorgesen

6 Clamps, Spring .

6 Hand Screws -141/2"

6 Hand Screws - 6"
6 Hand Screws - 81/4"

3 Files - Surform 10"
.

2 Files - 5urform 10" Round
2 Files, Rasp 10" lialf Round

.

2 Files, Rasp 10" Round
2 Files, Half-Round 10"
2 Files, Round 2nd Cut 10"

12 File handles #3
2 File Cards 4"
1 Hammer - Upholsterers'

51/2" 7 oz.
.

2 Hammers Claw 13 oz.
1 Set - Nail
1 Saw - Hack Adjustable
2 Saw - Rip 26", 51/2" point
2 Saw - Crosscut 26" 10 pt.. ,

2 0 Saw - Back 14"
2 Saw - Coping.6- 344"
1 Saw - Dovetail 1/0" ..

.

1 Saw - Compass 12"
12 Stops-Bench 1" x 21/4", 2"

long
1 Screw-Mate Set
1 Wrench - Adjustable 12"
1 Wrench - Adjustable 10"
1 Wrench - Adjustable 8"
1 Wrench - Pipe 10" Aluminum
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ON 'NO.

HAND REQ DESCRIPTION

TO

ORDER SUPPLIER COST

,

WOOD TURNING TOOLS

3 Calpiers-6"-outside
3 Calipers 6" inside

.

3 Dividers 6" ,

2 Sets Wood Turning Tools
8 Face Plate_6"

.

'8 Face Plate 3"

2 Knockout Bar"
2

1

Screw Center (Small Work)
Wood Turning Duplicator

2 Hand Wheel 5" DiametAr

2 Rest, Tool 12" at 90'
,

.

.

,

.

..

/

9

d

.

TOOL COST:. Add up the cost of the tools and enter on Estimated Cbst Blank.

EST. COST

TIME: To order hand tools for Woods Area (3 hours).

EST. TIME
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WORKSHEET # 8 . 2

COLD METALS HAND TOOL LIST

PURPOSE: This suggested hand tool list will give you a good start on setting

up a Metals Area. Xerox this list and use it as an order form and also check

off the hand tools as they are delivered.

COLOR CODING: See Worksheet 10.3.

VENDOR I.D. #: 3, 7, 13, 22, 24, 53, 55, 61, 62

BILL OF MATERIAL: Fill in the suppli - and ccst of each item.

t

SUPPLIER
ON NO.

HAND REQ. DESCRIPTION

:10

-ORDER COST

I

2

2

2

Set Needle Files
File Cards 6"
File Mill Smooth 10"
File -: Mill 2nd CUt 10"

. .

,

.f.

2 File,- Mill Bastard 10" -

2 File Half Round Smooth 10"
2 File Half Round 2nd Cut .

2

10"

File Round 2nd Cut 10" ,

12 File Handles #3
2 Awl Scratch 6" .

2 Brush - Wire 6".

1 Bevel - Sliding'T 6",

2 Rule - Metal 12" -

2 Rule Metal 24" .
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4*

ON NO.

HAND REQ.

TO

DESCRIPTION ORDER SUPPLIER

1

2

2

1

4'

4

8

Square - Steel 24"
Square - Tri 6"
Square - combination 1 "

Set-Screwdriver 7 pc.
including Phillips

Clamps - "C" 11/4"

Clamps - "C" 2"
Clamps "C" 4"

2 Clamps - Vice Grip C
Type 61'

2 Clamps - Welding Vise Grip
1 Wrencil,= Adjustable 8"
1 Wrench - Adjustable 10"
1 Wrench - Adjustable 12"
1 Wrench - Pipe 12" Aluminum
1 Vise - Pipe 24"
1 ' Tap and Die Set
1 Drill set - Twist 1/16"

through 1/2" by 64th
2 Counter Sink
1 Knife - Putty
2 - Saw - Hack 12"
1 Nippers, - End cutting 8"
2 Pliers - Combination 6"
2 Pliers - Side Cutting 6"
2, Dividers 6"

1 Tap and Drill Gauge
1 U. S. Standard Gauge

.1 American Standard Wire Gauge
1 Center Gauge
1 Screw Pitch Gauge
1 Protractor
1 Set Center Punches

'1 Set Drive Punches
4 Brush Utility 8"
2 Hammer - Ball Rgin 12 oz.

idammer -.Riveting 12 oz.

2 Hammer - Tinners Setting
12 oz:

2 Mallet Plastic 10 oz.
2 Mallet - Rawhide 2"
1 Groover, Hand #0
1 Groover,, Hand #2

1
Groover, Hand #4

1 Rivet Set #.5

1 Rivet Set #6
.1 Rivet Set #7
1 Metal Punch #5
2 Handy seamer
2 Snips - Tin 3"'Cut

Snips Circular 7"
1 Snips Avi4tion (M1 WISS)
1 Snips - Aviafion (M2 WISS)
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WORKSHEET 8.2 (continued)

COLD METALS HAND TOOL LIST

TOOL COST: Add up cost column.

EST. COST

TIME: To check hand tools on hand and list tools to be ordered (2 hours).

EST. TIME
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WORKSHEE1I#----Fr..3

HOT METALS TOOL LIST

PURPOSE: The following is a suggested basic Hot.Metals fool list. You will need
to read through thelist and add certain ithings that you may. need. Xerox the
list and use it for inventory.

c..

. .

COLOR CODING:- See Worksheet 10.3.

44.4'

VENDOR I.D. #: 7, 13, 22, 31, 61; 62, 65

BILL OF MATERIALS: Fill 'in the supplier and cost. If possible, ord,er from a
local.vendor so you can replace hand tools if needed..

ON NO.

HAND RE. . DESCRIPTION
TO

ORDER SUPPLIER

.2

1

I
1

1

2

2

4

3

1

3 pr.

1

1

BeRch Rammer
Bellows 10"

fbundry Riddle 8" Mesh
Bulb Sponge 8 oz.

-Shovel square point
Brass Sprue Cutter
Spoon and ,Gate Cutter
Aluminum Foundry Flasks
8" x 10".1

WIMolders AsbestoS, Aprons,
Leggings and Slceves

Melting Ladle ,

Asbestos Gloves
6 Ingot Mold

Anvil
1 k c;

.4

--,1

P:

.

,

,

-

-A.v.,

8*

,

-



ON NO.

HAND REp. DESCRIPTION

TO

ORDER SUPPLIER. COST

.

,

.

1

2

2

2

4

4

4

2

4

2

2

2

4

1

'AnviiStand
Blacksmith Handhammer

40 oz.
I Pick up Tongs 24"

Flip Front Fiberglas
Welding Helmets

Welding Vise Grips-
Morsite Goggles .z.

Sparklighters .

Tip Gleaners .

Pair Welders GloveS
Wire Brush-
Chipping Hammers
Brush -.Utility 8"
Face, Shields 8" x 10"-

P4-i4.5oldering Coppers!
Ciucibi es - #10 Graphite

..,

.

, ..
.

.

.

,

.

.

,

.

.

TOOL COST: Total up the cost column,

TIME: To order cibt Metals hand tools (2 hours).
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WORKSHEET.* 8.4

PLASTICS HAND TOOL LIST

PURPOSE: Check the appropriate columns to see what items you have on hand and

. what items need ordering. This suggested Plastics Hand Tool List will give you

a good.start on developing a Plastics area.

COLOR CODING: See Worksheet 10.3.

VENDOR I.D. #: 7, 1E, 18, 28, 61

BILL OF MATERIALS: Fill in the name -of the supplier and the item cost. If you

order from a local vendor you may receive quicker and better service.

ON NO.

HAND REa. DESCRIPTION

TO
ORDER SUPPLIER COST

1

2

2

-Screwdriv'er Set, 7 pcS.
including Phillips

Pliers - Combination 6"
Brayer 4"

...

4 .Spring Clamps ,.

2 Trian9le 30u, - 60u

2 Triangle 45u .

2 Awl Scratch 6"

_ 1 ' Bevel, Sliding T
2 Dividers SNing 6"

2 : ' File.Flat 10"
2 .File Round 10"

2 File Card 4"
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ON NO.

HAND REQ. DESCRIPTION
TO

ORDER SUPPLIER COST

1

2

1

1 ,

Hammer - Claw 1002, 13 oz.
Knives - Putty
Mallet - Rawhide 3" dia.
PTiers - Vise Grip 6"
C Clamp

, -- 1 Punch - Revolving with
replaceable punch tubes

.

2 Rule - Steel 24" -

'2 Rule - Steel 12"
1 Saw - Dovetail 10:

.....

1 Saw - Back 12"
1 Saw - Coping .

2 Scissors 6" .

1 Snips, Tin, 12"
1 Square - Steel 24"
2 Square Tryi 6"

1 Wrench, Adjustable 10"

..,; 1 Wrench, Adjustable 8"
.

.

TOOL COST:

TIME: To make out plastic tool order (1 hour).

EST. COST

EST. TIME



WORKSHEET #_ 8,5_

CRAFTS HAND TOOL LIST

PURPOSE: The suggested Craft Tool List has the largest amount of tools of any

hand tool list. Because of the size of this list, read through it carefully and

check the correct columns. You may need to add to this (list.

COLOR CODING: See Worksheet 10.3.

VENDOR I.D. 2, 16, 58, 61, 62

BILL OF MATERIALS: After you have determined the items you will need to order,

pencil in the supplier's name and item cost.

ON NO.

HAND REQ. DESCRIPTION

TO

ORDER SUPPLIER COST
_

4 Straight Gouges 1/4"

,2 Straight Gouges 3/8"

3 V Parting idols 1/4"

2 Brush Utility 8"

4 Carving Knives 7" Long

1
Hard Arkansas Bench Stone

1 India Bench Stone Combina-

tion .

,
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ON
HANp REQ.,

. Nt.

TO N

ORDER.'DESCRIPTION

,,...1t

.

4 ,,
,

1,et
4

.

.1

.2

:2

2

,L ,v .-...
-iotior iAt'"kans*.is S1 ip Stonep

, India, Garving .TooT Slips

Hold Dctiwp Clamps, ,.4x.-
,.

. , \ '',
J

,
f., -- i -,..,

, .. .

. , "-.
e e

/ .

,

_

--;.

f
Amerto, Standard A01:44 *eV'
Awl.r S ratch'6"

-
Divide 6"

,,
,,,RUle bee p..,,R.,N....,.# ,. ..;

Combination iSti4Pg'74

a ,iiiicket Circular:Snips 7"

..2 Mani shing°' HaMmer

2

2

-An'v,i1, Base 4" High 4..

Raising- er *.
.

.
,,,,

.

.....

. ,

ForMing Hmmr
2 Mallets', 0 ..

2 Mallets, Rawhide .

1 Square Anvil Head
N

1 Tablespoon Anvil Head.
1 Dome Anvil Head
1

.

Valley Anvil Head 1

1 Slope Anvil Head
.

/
/

/.__

1

COPPER ENAMELING

.
Set Swiss Needle Files

1 File Card .,..,

4 Tweezers ,

2 Fork, Enameling 16 1/2"
2 Spatula
2 Rack, Enameling Screen

3/4"

2 Shear, Jewelers -

2 Saw, Jewelers Frame

. LEATHER
,

2 Shears - All purpose .

2 Knives - Utility, Adjustable
I Draw Gauge .

1 Snap - All Tool Set
2 Slicker, Circle Edge
2 Divider - Wing 6"
2 Brush, Utility 8" .

4 Mallet Rawhide 6 oz.

1 Stamps, Alphabet 1"
1 Stamps, Alphabet 1/2"

4 Rules, WoOd 12" '

2 Rules, Wood 24"
4 SwiVel Cutters

.1 Snap Setter
1 Rotary Punch
2 Bag Punch 1/2"°& 1"

1 Spacer
1 Cement Container

170



ON NO
HAND REQ. DESCRIPTION

WORKSHEET # 8.5 (Continued)

CRAFTS HAND TOOL LIST

TO

ORDER SUPPLIER COST,

THONGING CRISELS .

1 1/8" 1 slit
..

1 1/8" 3 slit
1 3/32" 1 slit
1 3/32" 3 slitA
2 Lacing Fid '

.1 Lacing Pliers
1 Creaser, Size 1
1 Creaser, Size 5
1 Beveler, Size 2

.

1 Beveler, Size 4

MODELING TOOLS

2 Deer Foot'
2 Modeler.

._.

2 Tracing \

BEVELERS

2 B935
2 B200

CAMOUFLAGE .

2 C428
2 C709

PEAR SHADERS

2 P972
2 P208

STAMPING TOOLS
.

1 3787
1 3786
1 'S866

1 D617.
.

1 F990
1 C431

1 L515
1 L516
1 W532 .

1 W531

1 Y659
.

1 Y658
1 Y659
1 Y648
1 S347



ON NO.

HAND REQ. DE CRJPTION
TO

ORDER SUPPLIER COST

STAMPING TOOLS (Cont)

1 W965
1 Y654
1 Y653

1 P368
1 V707
1 Z785

.

SEEDERS
,

. .

2 S706 .

MULEFOOT

U858

VIENERS ,

`V406,
,

FLOWERS . .

2 W531

J
'LEAVES

.

.

,

L953
L954

.-.K.:.,

j

0

TOOL COST:.

EST.,COST

TIME: To order Craft tools (3 hours).

EST. TIME
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WORKSHEET # 8.6

POWER MECHANICS HAND TOOL LIST

PURPOSE: The following suggested Hand Tool List will aid you in setting up a
Power Mechanics activity area. Check the appropriate columns to see what items
need to be ordered and what you have on hand.

s.

rev

r

I lennowi

111141.1~':-""Il1101,,711

t-t-

atr--

COLOR CODING: See Worksheet 10.3.

VENDOR I.D. #: 7, 8, 13, 53, 61, 62

BILL OF MATERIAL: Pencil in the supplier's name and item cost.

ON NO.

HAND REQ.. DESC N

TO

_RDER_. SUPPLIER COST
__ ,

-=-------

Wrench c - .1
v.

.0-200.1

1 Wrench - oruue r #0-50 ,

,

Feeler Gauge Size .111-.035 ,

1 Feeler Gauge Metric
.

1 Compression Gauge
1 File - 8" Three Square
1 File 10" Half Round

1 File 10" Flat

/r !6

File Card -'
File Handles #3

1 Cylinder Hone - 31/2"

1 set Easy Outs
1 Hand valve grinder

.

1

.

Hand Seat Attachment-Grinder



ON NO.

HAND REQ. DESCRIPTION
TO

ORDER SUPPLIER COST

1

1

1-

1

1

1

1

Ring Expander ,

Ring Compressor
Tap & Die - Metric
Valve Cup
Punch - Pin 8/32"
Mallet - Plastic 10 oz.
Mallet - Rubber

,

.

/ 1 Mallet - Tinners, Wood
3" x 6"

1 Pliers - 71in Locking Wrench
El

.

1 Nippers - 7" End Cuttint
2 Clamp - C 4" .,

2 Oil Cans
1 Gas Can - 2 gal.
1 10 Gallon oily rag waste can
1 Flywheel Holder - Briggs
1 Flywheel Puller - Briggs
2 Brush - Utility 8"
2 Brush - Wire
-1 Screwdriver. Set 7,pcs.

including Phillips
2 Putty Knives
1 ' Pliers - 7" Chahnel Lock

.

1 Pliers - 6" Needle nose
1 Pliers - 6" combination
2 Wrench set - Allen
1 -Wrench set - open/box end

combination 1/8" through 11/4"

\
.

1 Wrench - Adjustable 8"
1 Wrench - Adjustable 10"
1 Wrench - Clutch
1 Wrench set Metric combina-

tion 10 pc 6 MM - 19 MM
1 Socket Set - Metric 3/8" Drive
1 Socket Set - 3/8" Drive

1/4" through 1"

1 Nut Driver set 7 pcs.
1 Punch - Hand le
1 Punch - Hand 1/8"
1 Punch - Pin 4/32"

.

TOOL COST:

TIME: To order tools (2 hours).

174

EST. COST

EST. TIME



WORKSHEET # 8.7

'GRAPHICS HAND TOOL LIST

PURPOSE: The following suggested hand tool list will aid you in setting up
a Graphics area. Check the appropriate columns to see what tools need to be
ordered.

COLOR CODING: See Worksheet 10.3.

VENDOR L.D. #: 7, 19, 30, 61

BILL OF MATERIAL: Fill in the supplier and item cost.

ON NO.

HAND REQ. DESCRIPTION
TO

ORDER SUPPLIER COST

1 Paper Cutter 24"

2 Shears - Trimming 7"

2 Rules - 24" Steel

2 Rules - 12" Steel

1 Rule - 48" Ste41

1 Brayer 21/2"

. 1 Brayer'. 7 3V

2 Benzine Cans - Quart Size

TOOL COST:

EST. COST

TIME: To make out tool order (1/2 hour).

EST. TIME

ft
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WORKSHEET! 8.8

GENtRAL INDUSTRIES HAND TOdL LIST

PURPOSE: Check the suggested hand tool lisi to see what yoy have on hand and-

what needs to be ordered. If your facility_ has a Woods area, you will noe*have

to order many of the tools listed for General Industries. 'Check the Woods tool

list carefully before ordering any General Industries items.

COLOR CODING: See' Worksheet 10.3.

VENDOR I.D. #: 7, 13', 47, 62

BILL OF MATERIAL: 1Fill in the'supplier and cost.

ON NO-
HAND REQ. DESCRIPTION

TO

ORDER SUPPLIER CQST

,

2

2

2

2-

Trowel Finishing 4" x 14"
Aluminum

Floats -*Rubber 4" x 91/2"

Trowel, Cement 41/2". x 10"

Trowel, Patching 1 3/4" x 51/2"

.

.

.

.

2 Glass CutterS ,

1 Glass Cutter , Cirele
2 Hammer -,Bricklaying 16 oz.

"
,

'7 long '

.2 .,Chisel Bricklaying; 4"
long 5/8" single bevel

,

2

2

..-Trowel Painting 2 3/4" x

51/2"

Trtwel Birck,'. 5-" x'101/2"

,

,

.

2 Rubbing Brick, '6" x 3"

2 Knife Taping, 31/2" x.11"

2 Corner,Taping Tool

2 Mud Pan Stainless 14" .

1 Chisel Set 4.through 14"
Brace 8"

1 Bits -.Auger Set #4 thru #16

fe

1

2

Bit 7 Expansion #2
,Saw Rip 26"

2 Saw Cross Cut 26" . .

1 Saw - (7,nmpass 12"

1 Saw - Hack 12"

2 Squares Combination

1 Belve - T, 8" sliding ,
1- Steel tape - 50'

2 Squares Framing.24" .

1 Wrench - Adjustable 8" .

1 Wrench Adjustable 12" .

1 Wrench Pipe 10" aluminum

1 Set Nail 1132", 2/32, 3/32'
2

1

Hammers - Cjetw.

Screwdriver Set 7 pcs. .

,

2 Knife - Putty 6"-

2 Knife Utility 6" Adjustable
.

1 7 6



ON NO. ,

HAND REQ. DESCRIPTION
TO

ORDER SUPPLIER COST

.

1

1

2 .

1

I

i

1 _

2

1

1

1
,

e

I

I

4

p,
1
1

2

2

2

Plane Black 6"
Plane - Jack 14"
Pliers - Combination 6"
Pliers - Side Cutter 7"
Level, Aluminum 24" *,
Chalk Line %

Plumb Bob
Brush,'Wire
Mallet, Rubber 20 oz.
Hose 50' soft, w/nozzle
Hoe - two-hole 51/2' handle

10" blade
Shovel, Round point' .

Shovel, Square
Saw Horse Bracket (Pair)
Rake Steel
Wheelbarrow
Scraper - Wall 4" '

Edger - Curved 3" x 6"
Float Redwood 12" x 5"
Grover - 3" x 6"

...

.

.

,

.

TOOL COST:

TIME: To order new tools f2 hours!). .

EST.
o
COST

EST. TIME



WORKSHEET # 8, 9

ELECTRICITY/ELECTRONICS HAND TOOL LIST

PURPOSE: This suggested hand tool list will give you 'a good start on s'etting up

an Electricity/Electronics area. Read through the lists end check the appropriate

columns

COLOR CODIING: See Worksheet 10.3.

VENDOR I.D. #: 1, 7, 13, 61z 63

BILL OF MATERIAL: Fill in the iupplier and cost of each item.

ON NO.

HAND REQ. DESCRIPTION

TO

ORDER :SUPPLIER COST

2

2

2

2

2

2

1

Brush, Utility 8"
Awl, Scratch 6"
Pliers, Needle Nose
Pliers:Combination 6"
Pliers, Side cutting
Pliers, Standard Diagonal
Plier, Vise Grip 6"

. 2 Screwdriver, Rubber Grip 6" '

\ Screwdriver Set, 7 pc.
including Phillips

1 Nut Driver Set
2 Rules, Steel 12"
2 Punch, Center .

1 Saw, Hack 12"
2 Square, Combination 12
2 Clamps, Spring 2 3/4"
1

1

Rivetool Kit Pop

#5 Metal Punch Set
2 Heat Sinks, heavy duty
2 Crimping tools
2 Wire Stripper
1 Low Voltage Tester
1 Ne-O-Lite Tester ,

1 File Card .

2 Files, Half-Round Smooth 8"
2 Files, Half-Round 2nd Cut 8"

6 File Handles #2

TOOL COST

TIME: To make out tool order (1/2 hour).\

094

EST. COST

EST.,TIME



"
WORKSHEET * 8.1 6

DRAFTING HAND TOOL LIST

PURPOSE: Since most junior high schools have a drafting program, you may have
all these suggested hand tools on-hand. Check the columns td see what needs

to be'ordered.

COLOR CODING: See-Worksheet 10.3.

,VENDOR I.D. #: 7, 10, 19, 30, 59, 61.

BILL OF MATERIAL:, Write in the name of the suppl,ier,and itOm cost.

ON NO.

HAND REQ. pESCRIPTION.

TO
'ORDER SUPP IER COST''

,

.

...

.

6

6.

6

2
.

2

2

2 .:

6'

1

6

-*

Drafting Machine, Standard.

T'SqUare, 24"

. Triang1e's30° - 600
,

Triangles, 45
o

. ,

Scales,p Ardhitect412"._..,.-

Scales, Eng,ineen 12"

Pencil 5harpener, Draftsmom
,

Protractors'i6" plastic

letter;ing Triangles

IrreUlar; CurVes

-Erasing Shields

LeIter,ingSet

DraWing Sets, Big Bow ,

.

,

,o

I

.

.

_.

.

1

4(

.

_

,

_

TOOL COST:

EST: COST -

A
TIME: To check tOols on hand and order neW tools (i hour).

. _

,

j. 7 9

EST. TIME

4. '



, WORKSHEET

'COLOR CODING
,

A. ik
At

, N
-..

PURPOSE:, Each are-a in ,tbe.facil is colpr coded. ,
5tudents find 'those

tools they need, an0-ta pridvidea ystem flor their'r,47 to the proper place.

Equipment is color cod0 to .national standaiods as des4,d in Worksheet 12.11.
Books,-lOop film6 and otther resources are also coded4W. ease of organization.

,

, ,. , .

.:;;.-

.
.

.

,i The activity area& of the..sh. op can be identified by the color.coded wood signs

that hang'from the -eilingand -the color coded.media boards (toolApnels). The

Nariops Self-contain 0 'areaS:'are color coded, and the tcpl,,to6T4filhouettes,
cabinetfronts, inst'uctiOn,sheets, books, films and ot:' i'rious aids are coded

,
_bythe .color for eath apea,,

:,... ,

Zrhe following is #i color code for each area of the shOti'l.
t,

'.

'.°AREA-

WoO4s

Co Oetals

otMeta.ls

P.USOt

Draft

1Ppwpr, chanics,

Graphic & Drafting

eperalJndustOes

-41EjearfcitY/Electronics

-Rfanning (Media)

.CO-LOR, CODINeverdl methods of color coding haye been

Exploratior0Aramhe best of the several methods it

1. Pur0a:Sea colored roll of contact paper for

ypUr-program.
2. ...Take a sOnple piece of each color of contact

store. Have the paint dealer mix a quart of

color of the contact paper.
3. 'Keep the mixing identificatiop number of.each quart of paint on' hand so

it will be easy to obtain more paint as needed.

4. Use either contact paper or paint (the same color), to color code yotir

,vario_ustivity _

5. Worksheets in this guide itaie the color to use to code each.item

COLOR

Yellow

Blue

Red

Pink

Purple

Orange

Green-

Grey

White

Wood Grain (Sta{n

used in the Career
the following:

each activity area in

paper to the local paint)
paint to match each different

.lisfed:

VENDOR I.D. : 14, 36, 38, 46

180



BILL OF-MATERIAL:
activity'area.

1._ACTIVITY AKA

Youwill need to order a differejlt coiorelpaint for each

COLQR # QTS.,

#:Rolls of contact paper @

.s

-

. MATERIAL ,COST. Add, up. thee paint and tontact paper casts.

IOENT. # COST

TIME:

L..

EST. COSIw

detemine'color,,- .4Cantact paper and paint (1 hour),

a

EST. TIME



WORKSHEET # 10

MEDIA BOARDS

PURPOSE: Worksheet wies 10 relates to the media boards, or tool panels, that
are an important featuregdf your shop. Worksheet 10.1 descObes construction
of the holder for mounting the boards at eye revel or above for easy viewing by
students: Worksheet 10.2 xelates to that portion of the boards on which tools

are mounted.: The rest. of the worksheets in Series 10 refer to other items that,
are mounted on media boards.

32



WORKSHEET # 10.1

ADIA BOXID' (TOOL PANEL) HOLDER

' PURPOSE: The media Loard nolder is used to mount media boards (tool panel s)- in

-each of the areas bf.7your silop. The media board can be slipped in and out bf the, 4

A holder with ea;e- Thiral,lows -flexibility withi,n the shop., Instructions for

building the holder are.onrthe next page.
1

4

a HOLE HANGER Xq X 4X 3-1
ANGLE IRON

CLIP i"xlwxlib

activ

#.
,

Or,

BILL. 0

fbot 'wa 1 s Y
.prticul 1 r shop':

HANGER

RAIL

RAIL ii3:X 14X.1

ANGLE IRON

POWOOD FILLER
rx8,

)

Paint the front surface of the top and bottom rail the co)or of

rea,

S.

.6Amf

,

-Q1/1.owing, Bill pf '.Materials..k just figured- for a twenty-

mill:Ape to ffgure Out how many you will need for your

4,1 MATERIAL

'

21

8 -

Top and Bottom Rai,

Hafters

1/8"

. 1/8"

1

1

1/2"

1/2"

20'
,

3"

Angle Iron

Angle Iron

183 b.



NAME MATi IAL

A':.

Fillers
_4[

1/8"

3/4"

1"

1"

1 1/4"

96" -

.

.

. ,

irbFlat ri

:

:.'0Od

04411!--
- , MATERIAL COST:

EST. COST

TIME: To cuts weld and .construct media board holders (one 20' section, top
and bottom, per hour).

Omber, 20' SectionS x hour = EST. TIME
ie

BUJOING THE ITEM: 'The .critical part,ofoonstruating the holder is the-position.
ing and mounting of the'hangers. To use tpis method of construction requires a'

portable welder.

1. Strike,a chalk line 36 3/8" and 86 5/8" from the floor on the wall. The

reason for the 36 3/8" measurement is so a 314" high cabinet will slip urider

.T. therails. . 4,

,)2. Drill le hore_in ceritI*. of each hanger.

3. Mark every Oh bottOm chalk line.

4. Mark:eVery 10' on tbp chalk line.

J340r.bottom line, place hangers to line (see sketch ) and mark fastener location.

6. Repeat on top line, moveliangers down toline.
-

'7: Drill, place fasteners and 06lt hangers to wall. If_mediabard holder As
to continue along the wall, the last hanger must be poSitioned tO catch ,

next 20' rail.

8. Lay top.and bottom raU on floor. r
9. Mark every 4" alOnWrosth rails forclip position.

10. For correct space', place a narrow p4ce of plywood('3/4"),between rail and,

clip. 4

ft .Flace clips next tO plywood spacer-and Ipld every.4' along xis.

12. With,chelp, position theobottom ratl.on:hangers and weld. Keep the rail the

same diStance Obm the wall at,ekTPWd. .

.

.' -. .A.
'

,

Clamp the top rail under the 'hanger and weld. RememVetrthe d4tance between
rail and All ShOuld be theS'arae on the top and bottdrfi.:' If they can't obtain

a portabie'welder, you witlehave to ,pre-fab the holdershat,the maintendhte

sLiop or near your stationarY qelder. This is more',difficult -but this method

will work.
14-



WORKSHiET 10.2

MEDIA BOARO (TOOL PANEL)

'PURPOSE: Media Boards are used to hold tools, equipment, sample projects and

media required by.stOents to. complete their-shop activities. The lower half

of the Board is :reserved for mounting hand tools and electric portable tools: ,

The upper half is reServed for the placeMent of Basic 10's, charts, illustrations,,

books, models and other varied media which reinforce the learning program. The

Boards are mounted in .holders around the perimeter of the facility (Worksheet 10.1).

-The Boards can be lifted out with- a minimum of trouble and replaced with other

boards to provide .variety6and flexibility in the shop,..

4

A

,Alp color
e"' Work s.he 'C';)W

I/NDOR I.D. #: , .43; 47, 50

coding is 'required if you code

BILL OF MATERIALS:

'4/4", x-.48"-x 96" fir Plywo40 (heets).

Hardwa* --sanding sealer or wood stpin and roller

MATERIAL COST:

Number required

t e.Medfa Board holders

@ Cost EST. COST

*!,

110

TIME: To- cut and finish Media Boards (4 -panels per hour). .

Number .requi red per hour, = ,ESTo. TIME

41

1 '



"WORKSHEET

HAND TOOL COLOR CODING

PURPOSE: So that students can easily .locate, replace and care for tools, ach

tool is color coded. The best method has been painting of a part of each . ool

the color of the activity area where the tool is mounted.

le,

COLOR CoDINt: See Worksheet 9.

WENDOR":I.D #:. 36, 38

'

BILL OF MAITRIAL; None

MATERIA ,None
4.

.

TIME: 90 inask and:Wntjian.dtools

IOUiber tool s

111111=M101.1

(1.0 toolis pe-ihour

EST. TIME



WORKSHEET 10.4

HAND TOOL OUTLINE (SILHOUETTES)

PURPOSE: So that students can easily locate and care for tools, each tool is
outlined on the media board with colored paint or colored contact paper. The

quickest and best method has been the use of cRntact paper. Contact paper is
easily removed arjd has the advantage of facMtating future changes in tool
arrangement. (

fa-

S.

-COLOR CODING: A different color of gpritact paper miust be selected for each

activity, rea in the shop..

4,
VENDOR I.D. #: 14, 36,38, 47

BILL OF MATERIAL: Suggest that'you order .a roll of contact paper for eath.

activity area. (See Worksheet 9)

MATERIAL COST: Aone. See worksheet -9.

TIME: To outline.and cut out silhouettes for allstools to be mounted on.Media
Boards (15 tools per'hour)..

Number tools per hour = EST. TIME

187



WORKSHEET # 10.5

MOUNTING AND LAYOUT OF HAND TOOLS

15URPOSE: In the 'area considerations starting on page 24, we listed the average
ap amount of media board (tool panel) space required to house the necessary hand

tools for e'ach area. Keebing the footage in mind, you should be ready to lay
out 'and mount the- hand tools in each area.

Following is a list of the tasks you should have completed before starting this
step:

1. Media board (tool panel) holders mounted and in place (Worksheet 10.1).
2. Media Boards (tool panel) finished with wood stain or two cciats of

sanding sealer (Worksheet 10.2).
3. Hand tools color coded by activity area's (Worksheet 10.3).
4. Hand tool silhouettes cut ont of colored contact paper (Worksheet 10.4).

If the four steps are completed, you are ready to lay out and mount yotk hand
-6ols on the media boards. The most satisfactory method of laying oUt and mount-:
ing hand tools is to lay the media boards flat on workbenches, and position the
'hand tools on the boards as desired. RemeMber that the top 18";of the board is
reserved for reference material, notMand tools. Once the toolstre positioned;
design and construct the tool holdlt*: 'Keepin mind that the same tool may be
used in other activity areas, so cdOtruct two or more identical tool holders

'at the same efille. This will save planning time, material and constroctilOmtime.
t

t

.10



COLOR CODING: Paint your tool holders the activity area color.

VENDOR I.D. #: 36, 37, 38

BILL OF MATERIAL: We have used 1" and 2" pine, angle iron, sheetmetal and
other materials for constructing tool holders. Fasten the tool holders to the
media boards in such a way so they can be removed and relocated in the future.

,MATERIAL COST: To figure the cost of material for tool holders, just put down
an educated guess for material cost.

EST. COST

TIME: To build, color code and mount tool holders (4 holders per hour).

Number holders per hour= EST. TIME

-

: .

1 09



WORKSHEET # 10.6

HAND TOOL IDENTIFICATION

-
PURPOSE: Each tool in the shop i s marked wi th i ts Proper name. Thi s i s how

students learn the vocabulary of the tools they use. This method of 'incidental"
learning has been found to be very effective.

method of tool Attntification has been- to use a labeling machine. The names
of the tools are placed on the media boards (tool panels) just, aboVe or below'
the tool holders. Another method of label ing is using' a ISIastic engraving' machine.

The pla'stic.tags are nailed or glued kc theJnedia 4oards°:

t.,42toe

Aa6:01:Kr.pthsppagmsiii
.4"4"ftW.0-741114*0409014101/444110

74.

41;.444.

ODING: Two methods of color coding have been.ued. One is to. buy a

color of label i"ng tape and use it for every tool mounted ph the media
(tool panels). ,The other method is to use labeling tape"of different

colors, one 6flor for e8ch area of the shop. _.!

:;;\/ENDOR #: - 40

BILL OF MATERIAL: You will have to choose a method of color.coding ant then
'determinè the amfont of ,material needed.

MATERIAL .COST:

# ROLLS @ 'COST (4 EST. 00ST

TIME:":.To mak labelsand mgifnt on media boards (l 5. tools per hour)..
12,

s,Nuitber 7ietoois 19 0 Faer ,hour EST. TIME.
. . .

0.,



q.

.
WORKSHEET # 10.7

SMALL TOOL CABINET

a

PURPOSE: This cabinet can be used to store small items or valuable tools that

you wish to lock up at the end of the day. It can be used in a crafts, power

mechanic or electronicsArea.

COLOR CODING: We sugge'st that you paint the box the color of the area yn Which

4-it'will be used.

VENDOR I.D. #: 36, 37

BILL OF MATERIALS

# PCS. "NAME *MATERIAL

Sides 3/4" 3 7/8" , 30" Fir

:Fop and Bottom 3/4" 3 7/8" 15" Fir

2 Fronts
4 ,

1/4" 14 1/4" 30" Peg Board

1 .Back 1/4" 29 1/4" 30" . Peg Board

4 1-finges

1 :Hasp & Padloir .
,

191



MAt6IIAL COST:

Number tool cabinets @ Cost EST. COST

To,r101.st6ct and color code cabinet (2 hours per cabinet).

NumW. 1 c..abinets X hour = EST., T'IME

192

r





WORKSHEET .#._10.3
I

PeoRTABLE TOOL HOLDER

!.

PIJRPOSE: "A place for everything and everything in its place" is the motto we
try to ?ollow im the Career Exploration program. This applies to tools, materials,
equipment and portable power tools. Portable tool holders openly display'd in
activity areas where the tools are to be used is the method suggested. Label

the holders with the name of the tool so that students can easily,locate it.
/

riNt

41

",

COLOR CODING: Paint the holder the activity area color where it is.to be'

mounted.

VENDOR I.D. #: 36, 37

BILL OF MATERIAL: To determine the size of the holder, you will need to identgY,.
the number of portable tools you wish to locate in each area.

MATERIAL, COST: Desigm your tool holder and figure material cost.
\ .

sEST. COST

JO'

TIME: To.build and coior code 2 hours per holder,1--

Number-tiOlders hour 7 EST.-TIME

193



WORKSHEET* 11

STUDENT MANAGEMENT SYSTEM

PURPOSE: The student manageftent system As desi9ned specifically to help learners.'
manage their affairs in a_self-instructIonal, student-directed program. The
management system STsv-Ii-rves.the 9uidance needs of the Staff by giving them
current information on each student's activities and performance, .

the ttudedt management system is essentially a notebOok that is provided each
student for his or her ute in recording his activities,in the shop. Worksheet
11.1 can be.used for figuring\the number of nptebooks needed, in arranging for
their purchase, and ifl,coloOkcoding them befo e they are put to use. Worksheets

, 11.2 through 11.9 identify each of the notebo k inserts that ca-n help you plan
for their.quplication. You will-also need a ack.to store-the notebooks. Speci-

, fications for suth a rack are presented in-Worksheet 11.10. "Plug-in boxes" are
also needed at each activity area. Students put their notebooks in "plug-in
boxes" so they can be close by, but still out of the way, white they are working
on their projects'. Worksheet 11.11 provides specifications for'building a "plug-

. in box".
$

6

191



WORkSHEET 11,

STUDENT NOTEBDOKS

PURPOSE: Each student is issued numbered, colored notebook. The number on
he notebook designates the student and_the color designates the period. The

notebooks are housed -16 a rack right inside the shOp door. When:the students .'

enter the shop, 'they draw their notebook and take it tg, the area in:Which they

are Working.

t.

rg7,Ar

'4.

rr:2-

COLOR'CODING: Each.period has its own colored notebook. I you have1sVperiods4*
per day with the s!tudents, six different colored notebooks will be required.

VENDOR I.D. #: 29, 40
4

BILL.OF MATERIAL:

PERIOD NO. NO: REQUIRED

110

/ATRIAL COST:.

Numi:eraof colored notediooks @'Opst EST. COST

TIME: To order and number notebooks (50 notebooks per hour).

Number of notebooka 15-per hour = EST. TIME



4 WORKSHEET # 11.2

.ATTENDANCE &'TIME UTILIZATION RECORD

PURPOSE: When the student enters.the shod-he pick's his notebookotrt of the

notebook.rack. The notebook fs nUmbered and co1or-coded to;the.periOd.in which
he is enrolle& At the Ogeginning.of each period, the student marks in his
attendance form opposite the date. After darkening in the rectangle.opposite
the date,:the student begins work.,_ This form will alsd.be the last_form of the
period the 'student will make an entry-in. Since. we expect students to be
accountable for their time spent in shop, we expect them to briefly note on the '
form ho'w they spent their time-in shop.

ATTENDANCE AND TIME UTILIZATION

NAME PERIOD GRADE NOTEBOOK

EXAMPLE' 7

PRESENT,
ABSENT °

SCHOOL VACATION

ADE PLANS FOR MAKING OWL

SCHOOL ACTIVITY

JANUARY
27

28

24

30

FEBRUARY

3

5

6

7

10

I I

12

r

1 7

20

21

CHRISTMAS VACATION
CUT OWL OUT oN BANO SAW
AWARDS A55EMB6Y

a

COLOR COOING: Each attendance:form is used for only nin ,Weeks. We suggest yoial

use.four different colors of paper, one color' for each,q arter. ,

VENDOR I.D. #: 39', 54, 64

196



BILL OF MATERIAL:

Number of students X 4 Number of Sheets

PAPER COST:
-

Number of sheets -of 20 pound tolored pape^

EST. COST

TIME: To order Paper, type and print form.(500 sheets per hour).

, Number of sheets , per hour = EST. TIME
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WORKSHEET /,* 11 .3

STUDENT PERFORMANCE RECORD

PURPOSE: The performance record is a liSting of major areas in the shop, and
it is a summary of all the potential activities offered in the facility. It

serves as a quantitative assessment of what the student does rather than how
well he accomplishes it. The qualitative evaluation takes place at the comple-

tion of each major activity.

The performance record is the student's way of recording his accomplishments in
the shop. It can also be used as a report to the parents.
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COLOR 'CODING: The student performance record is printed on white paper.--This
form'may have to be Printed by a commercial printer if you haye a large.number
of major areas in your shop. i

VENDOR F.D. #: 3, 54, 64

198



A

BILL OF MATERIAL: Since this form Is sent to the.parents at.the end of the guar-
ter,.you need to print five for each student. Keep a master copy.,

Number of. stUderit X 5 Number of sheet-s

PAPER COST:

Number;of sheets of 24 pound white Oper.

EST. COST

TIME: To order.paper, type,and print form (500 per hour)1.

Number of sheets +. per'hour = EST. TIME

. 199 (
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WORKSHEET# 11.4-

\ EQUIPMENT OPERATION CHECK LIST

A e 0

a

PURPOSE: BefOre students can use power equipment:they must prepare themselves
by referring to the equipment operation notebooks and check lists. -.When he fjtels
he knows the safety as'pects, operating .procedures and other techniques, the
student then asks the teacher to check him out on the equipment. Due to the
complexity of many pieces of equtipment, the staff does not automatically initial
the student's equipment operation check list until the student has been checked

out.
EQUIPMEN't OPERATION CHECK LIST

.1 C. C C ( C r

NAME PERIOD ND GRADE LEVEL NOTEBOOK ND,

I. YOU ARE' .RESPONSIBLE TO PRERARE YOURSELF we USING THE MEDIA, BOOKS, FILMS.
CHARTS. ETC.

2. CHECK (V) APPROPRIATE COLUMNS BELOW.
0. ASK. INSTRUCTOR TO CHECK YOU OUT ON THAT EOUIPMENT.
N. YOU ARE RESPONSIBLE TO HAVE INSTRUCTOR INITIAL THAT YOU HAVE DEMONSTRATED

pROPER AND SAFE OPERATION.,
-

SHOP PERMIT

"MEDIA USED fQ 41N0 INFORMATION
EQUIPMENT
OPERATION
NoTEBOOK

BOOKS &
CHARTS

/FILMS TAPES
TAUGHT
BY

OTHERS
'STATIONARY EQUIPMENT -TEACHER

INITIALS
DATE

BAND SAW .

BELT & DIZSANDER
BENCH FURNACE

. .. BEVERLY SHEAR
BRAKE (BOX I PAN)
BUFFER .

DRILL PRESS
HORIZONTW BAND 5'Alegrie44
INJECTION MOLDER
METAL BENDER
OVEN

.4 ROTATIONAL MOLDER
SANDER GRINDER . .

SCROLL SAW
SIGN PRESS
SLIP ROLL FORMER
SQUARING SHEAR
STRIP HEATER

U
VACUUM FORMER

...
WIRE WHEEL
WOOD LATHE // .

PORTABLE TOOLS
BELT SANOER
ELECTRIC DRILL
HEAT GUN 4 :

.i
* MOTO-TOOL

PROPANE TORCH
ROUTER
SABER SAW
SPOT WELDER

N A., VIBRATOR SANDER s /
I/IBRO Toot. ENGRAVER

YOU.,MUST HAVE INSTRUCTOR PERMISSION EACH TIME YOU USE THE FOLLOWING MACHINES.
-.., ARC WELDER

FORGE FURNACE .,

FOUNDRY FURNACE
.... GRINDER ,

JOINTER
METAL LATHE 0

, e OXY-ACETYLENE WELDER
. PANTOGRAPH

, RADIAL ARm SAW
- TABLE SAW *-

i

UNIPLANE

-COLOR CODING: The equipment operation Check list is printed on green paper.

VENDOR I.D. #:.c.39, 54, 64

BILL OF. ATERIAL:

N mber of Students . X 1 = Number of Sheets

p/..\1).APER COST:

Number of sheets of 24 pound green per
EST. COST

TIVE: To order paper, to,and print,fOrm (250,per hour)

Number of sheeis 200 per hour = EST..TIME
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WORKSHEET # 11.5

PLAN SHEET

'PURPOSE: The plan shebt used by student's is Aesigried,to be'the instrumegt of
communieation between teacher, and student. Mechanical drawing is not emphasized
at this level, but drawing and sketching plafs an important part. By..capitalizing

. on:the student's elementary art background, the staff reinfOrces.'sketching-on plan.
.;slieets-is communication skiM.

.

14;

PLAN SHEET

STUDENT NAME ---"*""'":". PERIOD WITUT NOTEBOOK

PROJECT NAAm. "'STARTING.APPROVAL FINISHING APPROVAL
.-

[SKETCH

TOOLS t EQUIPMENT

4

kTEP BY STEP PROCEDURESI REFERENCESI'MEDIA1

COLOR CODING: The plan sheets ai-e printed on white paper.

VENDOR 39, 54, 64

. 201



BILL OF MATERIAL:. The number of plan sheets will be determibed by the number.
of projects that students construct. Be prepared to print plan sheets as you

need them.

Number-of students

PAPER COST:

X 10. will give you a.good starting supply.

Number of Slieets

Number-of sheets of 24 pound white paper. EST. -COST

TaME: LIo order, type and p,.int plan sheets (500-per hour).

umber of sheets per hour = EST. TIME

srEP BY SEEP PROCEDURES, EFERENCES, MEDIA

>

RILL OF MATERIAL,

ND. OF
PARIS

NAME or
PARTESE DIA. TH. L.

AMOUNT OF MATERIAL

UNIT OF TYPE OF ITEM

QUANTITY MEASURE MATERIAL COST

/

NCTE, !F YOU MAKE A MISTAKE AND. RUIN NOTE, ENTER TOTAL COST ON yOUR
A PART. YOU MUST PAY FOR ANy MATERIALS COST RECORD BEFORE YOU
NEW MATERIAL YOU GET. HAVE YOUR PLAN SHEET APPROVED.

202
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WORKSHEET # 11,6

MATERIAL <COST -kECORD

PURPOSE: A material cost recprd is important for several reatons. The student
should learn the importance of conservationof material.. He should (know how
much materials cost. When a student lists Ills costs, the instructorhas a quick
check on what,a student is doing. Most importantly, the material cost record
teaches the:ltudent to be.responsible for his own purchases. 1.rough the use of
a material cost record, a student uses simp.ft bookkeeping methods to keep records-
of his purchases.

I

MATERIAL COST RECORD

NAME FFRIOO__I_GRADE LEVEL NOTEBOOK

2TE MATERIAL OR PROJECT OMIT
(MONEY SmENTI

CREDIT
IMONEY PA10)1MONEY

BOLANCE
LEE,

E./J.4j.
T

4-75,5
9-24-T5

MATERIAL PA.MENT 1.50 1.50

V7-61,11.00 PROJECT U .60 .00

4-21 /5 ABOA5IVE CLOT.* 05

,

m

4

q
t L.,

4 .

4-.

NAME

()ATE'

PERIOD___GRAOE LEVEL___NOTEBOOK

MATERIAL 04NOJECT BALANCEDEBIT, CREDIT
Imokm, AmeNT.MomAT PA10,1MOMMY 1TEATI

METAL
BASIC to
PROJECT :

PROJECT

PLASTIC CRAFT GRAPH POKER ELECT. WELD DRAW WOOD

a

COLOR CODING: The material cost-record is printed on blue paper:-,x

VENDOR IA #: 39, 54, 64

BILL OF MATERIAL:

Number of students X 1 =. Number 'of Sheets

PAPER COST:

Number of sheets of 20 pound blue paper EST. COST
0

TIME: To order, type and print material cost record (250 per hour)

'Number of sheet's per hour = EST. TIME

20'3



WbRKSHEET 1 1 . 7

PROJECT EVALUATION FORM

PURPOSE: Formal grading has been replaced by an evaluation instrument which is
completed by the studerlt. ,The tvacher and Student come together where assess-
ment of accomplishment and learning growth is made:,.

ANAATE.

GRAGE. 7

SE, MA,E

NOTEEICGR s

owTE

RERVID

. .1957

REMALE

PRE::7A SHJP ExPERIENCE

RIDDLE INITIAL

0 !(ARS
1 !VAR I .e

:TSTED OFLOw E Slx QuESTIONS ...ICH ARE CONCERNED ITH ,CIGR SATIEFACTIO4

YOu SHOUL
ANSIFER E.
oHICH REPL

RARING CIRCL;Eou,D5T70 E

S 40o U PEEL APO, T.. . oN. BELOw ARE To0 EAR...,
DuESTIONSI

'I '1

VER/
SAMPLE QUEST] Si

GNS/ 1 EHOo DO YOu EL ATIOOT;

E. EHE AAT RGAA R:oTowL.L2 f 2

B. -T.E v0. SING] I 2

V AE"
GATISFIED

(7)

HOw DO Y3u ,Eti ancur,

L, TNE .AT .ou PLANNEO
PROJECT/

2. ,oyw CNoICE 2, RATERIAA IN
MAKING AOuR

F. THE /FA/ TOO., AND

5 7

A. NOw NAPO wORKLO IN RAKING
/OUR PROJE/TA

5. I., AvALIT/ Pr /Noy pRo./oT
Now ToAT You oA,E ,INI,NED 11/

HOW DO YOU THINK/

P. YOUR TECHER, FEE. MG, Tot
GOAL!, oE /ouG ou,Ji0y?..

5 7

#

ON OBEGTIONG 7 THROUGH .2, WRITE YOUR ANSWER ON THE LINES PROVIDED,

4
Wm7 PROJECT DID YOU JU:T ColopLE76.

6
O. WHICH AREA OP PRE SHOP 1.1A,7 THIS:RIF,JECT PROM,

. O. HAVE YOu RADE OTHER PROJECTS IN 715 A.tA OP THE SHOO?

441.

10. W.A D YOU PEEL THIS PROJECTP

II. WHAT DO YOU PEEL :OU DID NOT-DO WELL ON.THIS PROJECT,

12. WHAT wOULD YOU DO DIrrERENEty /r YOu *FRE lip DC THIS EAME,PROJECT

AGAIN]

PuT A Tv/ IN 'HE BLANK BY yOUR ANSwFR ON QUESTIONS 13 AND IA.

,2. BID !nu uEE .EIESIC IR" OR DID YOU DRAW UP you. OWN PLAN.",

AY, 10 RLAN °IeN PLAN

IA. yOU INTEREGTEO iN STARTING ON ANOTHER PROJECT yEA. ,00N7

a

COLOR CODING: -The evaluation sheets are printed on goldenrod colored paper.

VENDOR I.D. #: 3, 54, 64-

IINDEFTOEO

-BILL OF MATERIALS:- As the plan sheet, a student fills out an evyPtion sheet

for each project completed.

Number of students X 10 will be a goof! supply to start with.

'Number of Sheets

PAPER COSV: -

Number of sheets of 20 pound goldenrod paper

)
EST. COST

TITAE: To order paper, type and reproduce,forms (500 r hour)

Number of sheets cper_hpur = EST. TIM

dr. )611,



\WORKSHEET #

PARENT PEIT. SLIP

k k-
,

.PURPOSE: A,parert:permit slip is sent'hohie.with.every.student enrolred in the
,

Career ExplOr4fion Proge61:. .11w Vip is sent home for the folloWing reasons:
, IP c

' .

......c,

4

\ 1
T.- jo inform parents-of'the program.'.
2, iro inform`parents that safety.isfressed ill the.program.,

. To inform parents-of-theistudeRts'activities fn the program.
.....

,

4. To.have thejparentS anOtudent, read:overthe shop safety rules;
whichare.On'the baek page.-- ,-- t . ..'-

5: Jo haveythe parents.sign the permitoliolgiving-their so) or
daug4ter permisSion to use power'equipment.

-you cap use.thisform,by,siMply changing the-sehoOl name,or *making other
-rev:fsions as you wisft....The form should be filed in.th tudent's.notebook or

in a=.file.in.the office.
P

9

COLOR CODIM: The Parent permit srp is printed on white paper.

VENDOR I.E #: 39, 541/ 64

BILL 'OF MATERIAL:

Number Of students x I = Number of shWs

PAPER COST:

Number of sheets of 20 pound white paper EST. COST

TIME: Tq order, tyPe.and print forMs(500.0er hour)

Number of sheets per hour EST. TIME

205

DEAR PARER,

rek'

CAER017nAtA 'JUNIOR NIGOINOOL

AESAW'UNI.ON HIGN SCHOOL.DISTOICT EJ

r

An PA4C or TpE PROGRAM IN OuR sHop AI CALAPOOYA, You. CHILD WILL
PvE I ,E gpUqTu.II To OPERA yt v OUS TP(5 OF pnER MACHINERY.
KC. I GP VU EMPH, ZE IH BEFORE A CNILO LLOED, TO OPE. TE
ROER TOOLS. RE I L L PREpRE HIMSELF TAPICIUGH TPE USE OP SINGLE

fnt FILEIS. COOKS.' CH.,. AND CPERATIEIG PROCEDURE LISTS. HIS
OPERATING aeOCEDuRES WILL OE CHECKED OY AN INSTRuCTICA ANn HE WILL
HAAE THE DEsT Pu,s1OLE suPERvISION wHILE pPERAIING ImE EQuIPmENI.

SA,CI, 1, SCRE,SE0 IN EACH cc TNE AREAS 14 THE INDUSTRIAL ARTS
OIRERTN[NT. A, AELL .A5 THROUGNour nua sCHCOL. SEE 1mE GENERAL
SAP E r KVA ES ON WE EEL TPT Etio HAVE A VERY 4000 RECORD

nErPIN c,ILDREN rcaom DEING INJURED HI LE IN SAIOP Ce GS .

IN cRcEN u, tc AAE AN ARARENESS THAT YOU DO NAAE ANOwLEOGE
cr INNc, c"ILC., AcTlyITIE,. AE Mu, HAvE vOua CONSENT OEFORE ALL.,
INs Nut, ra u:A ANc PoAER EQUIPMENT.

tir NO, T, I AL Rfs GT Y C POO OULO LIKE TO INVITE you To
nu. FAcILITILs. You AMC KELCUME TO vISIC THE spc. A,

rAJProAT=AIATi4g.4271'g.":'aCIT'L'e:.MOr'COm'XI'E27":0
"Av. v:-.1ToNs 714,. IT A; DEEM IN THE PAST rEA.S.

YOURS TRULY.

CHE INWITRIAL ARTS DEPARTMENT
CALAP0n,A JuNIUR NIG. SEN.:IL

I CI., my RI-Amt,s,c, TO USE Po.,
ISTUOENT.s NAPE.

CD,'Irmt NT IN 71, A, ART, 5.005 I CLFOOY JUNI OP PIG,
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WORKSHiET # 11.9

WELCOME AND ORIENTATIbN SHEETS

. *

PURPOSE: The purpose of an .orientation for the students is two-fold. One is

to give allnstudents the same basic information: This establishes a6pnsistency

in the directions given to studentS". Each item considered to be impaRant in
assisting the students working toward.their goal-is included in this orientatton.
Th0-second purpose is'to he1R. new students get-a luick start towar heir goals

'-leth a Minimum of prientation.- Staff can also use this forM as a effective

means Of a-ssessing reading skills.

0.

Nj WELCOME!

'As INDUSTRIAL ARTS 5TWENTS AT THIS.SCHOOL.,. YOU WILL HAKE R6UNIOUE OPPOR
TUNITY TO PLAN, EMPERIEMENT, ANO BUILD IN A SHOP FACILIfY WC. HAS BEEN
ORGANIZED IN A MANNER WHICH I;ERMITS ACTI4171ES INtMANY DIWFERENT AREAS. '

got, WILL HAVE 714E OPPORTUNrEY TO WORK WITH METALS, WOOD AND PLASTIZES, FE-
BUILD TWO AND POUR CYCLE ENGINES. CONSTRUCT ELECTRONG-C GEAR. AND DES,(GN IN
THE,GRAPHICS AREA OF THE FACILITY.

TO ACCOMPLIgH ALL THEE THINGS, YOU WILL BE USING MANY VARIOUS SYSTEMS wHICH
wILL BE OF ASSISTANCE. THE COLOR CODEO NOTEBOOKS, BASIC TEN SAMPLEIPROJECTZ.
AREA ORIENTATION SIGNS, COLOR CODED TOOL pANELS, AND FACILITY LAyOUT WILL
kID IN ALLOWIN MORE ACTIVITIES To Be OPERATING AT ONE TIME.

t

WE ARE VERY OROU0 OF OUR FXCILITY AND HOPE YOU WILL ALSO BECOME PART OF THAT
PRIDE BY HELPING YOUR FELLOW STUDENT'S ANO,TEACHERS KEEP THE SHOP SAFE By

IqURNING TooLs TO PANELS. ANO BY PLACING MATERIALS AND RESOURCES BACK IN
IR RESISECTIVE POSITIONS.

STUDENT NOTEBOOKS

YOU WILL BE ASSIGNE0 YOUR OWN PERSONAL NOTEBOOK FOR USE,IN THE SHOP, WHICH
COLOR CODEO ACCORDING TO YOUR PERI00. FOR EXAMP6E.THE FIRST PERIOD COLOR
MAY BE REO, AND HAS A NUMBER CORRESPONOING TO YOUR NAME. A5 YOU ENTER. PICK
UP YOUR NOTEBDOK ANO TAKE IT.TO THE PLUG-IN Box IN THE AREA IN WHICH YOU
WILL BE wORKING.

YDuR NOTEBOOK TELLS OTHER STUDENTS WHICH AREA YOU wtLL.as WORKING OUT OF
THAT DAY.

AS YOu PURCHASE YOUR MATERIALS. OEVELOP PROJECTS AND ACTIVITIES.'yOuR NOTE-
BOOK WILL BE WITHIN REACH TO ASSIST YOU IN PLANNING AND RECORDING INFORMATION.'

COLOR CODE

THE BASIC AREAS OF THE SHOP CAN BE IDENTIFIED BY THE WOOD SIGNs THAT HANG
FROM THE CEILING ANO THE COLOR COOED WALL PANELS. THE VARIOUS 5ELF-CONTAINED
AREAS ARE COLOR CODEO, ANO THE TOOLS, MATERIALS, BOOKS, FILMS AND OTHER
VARIOUS AIDS ARE MARKED WITH THE BOARD CAOR IN EACH AREA.

THE FOLLOwING 15 THE COLOR CODE FOR EACH AREA OF THE SHOP,

AREA COLOR

WOODS YELLOW
COLD METALS ALUE
MOT METALS RED /
PLASTICS PINK '

CRAFTS PuRPLE
POWER MECHANICS ORANGE
GRAPHICS G ORAFTING GREEN
GENERAL INDUSTRIES GRAY
ELECT/ELECTRONICS WHITE
PLANNING IMEDLAI WOOD GRAIN ISTAINI

To HELP you IDENTIF'y 1,0wER TOOLS. GURROS. AND,OTHER HAZARDS. THE FOLLOWING
COLOR CODE Is USED,

' , .

POWER TOOLS
GREEN THE PRIMARY JOB OF COLOR CODE TS APPLIED TO MACHINERY AND ROWER

TOOLS 15 TO SEPARATE THE CRITICAL FROM THE NON-CRITICAL PARTS.
THI5 I5 DONE By, PAINTING THE CRITICAL OPERATING PART5,ANO FOCAL
wORK AREAS IN A COLOR' THAT STANDS OuT IN CONTRAST wITH NON-CRITICAL
GREEN BODY OF THC MACHINE.

COLOR CODING: The sheets are printed on white paper.

VENDOR I.D. #: 39, 54, 64-

BILL OF MATERIAL: The sheets consist of threepages with printing.on both'sides

.of $he first thrlee pages. You mayllish to revise these Sheets to suit yoUr

partiTular needs.- If you collect tWese sheets at the end of the year you will.
:)e able to use them for two 'or three years.

Number of students' x (3 sheets) = Number of Sheets

PAPER COST:

Number of sheets of 20.pound white paper EST. COST

TIME: Type 3 sheets (b6th sides) and reproduce (1,000 copies per hour)

Number of sheets per hour.= EST. TIME
206
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WORKSHEET 11.10.

NOTEBOOK RACK

PURPOSE': Each facility as a storage Tack-for the care.o'f the studeRtpanagement
notebooks. This is normally situated near the main entrance. Each student in
the-or-Aram has his or her own notebook which contains an attendance sheet,'per-
formance'record, equipment checkout sheet, cost sheet, pliin sheets and Orientation
shee-4-. The rack itself is'destgned for ease of accessibility and convenience-
in taking class roll. The notebook rack is de'signed twaccomodate one.notebook
for each student enrolled in class. Each period has a'different color. For (.

example, if you'have a 7 lieriod student dayand you Ove a staff of three teachers
worki4 with 75 Aq-CiDentS per period, then you would,,Oeej a nOtebook rick with a
infaimum-of 75 slots, each contal,aing 7 different cOlOrea notebeoks.

( (

110

COLOR CODING: None required. .The notebook rack is usually finished with a
wood stain. C
VENDOR J.D: #: 34, 36, 37

207



BILL OF MATERIALS: Listed below are .the materials required to bbild the notebook
rack shown by this sketch. This rack has,30 slots and each slot contains 7 note-
books, or space for 210 notebooks.

# PCS. qAME, T W MATERIAL

2 ,

1

3
f

Sides

Top

Shelves

%

3/4"

3/411

3/4"

9 1/4"

.9-1/4" ,.26

?.p.

-42 1/8".

3/4"

'86"

Fir Plywood

Fir Plywood

Fir Plywood

24 Dividers a 1/4" 9" : 12 1/2" Masonite

4

1 - Back 1/4" ' 38 5/8" 86" Masonite

2 F & Bickbb-!ard 1 5/84 -3 5/6" 85 1/4", Fir' .

. t
.

2.
, 2 Side'Kickboards 1. 5/8" & 5/8" 61" Fir

. .

6 Hort. Booking 1/4" 31/4" 86 3/4" Alder
.

6 Vert. Booking 114" 3/4" .12" Alder

2 Vert: Booking 1/4" 3/4" -,3 5/8" Alder

.

'
---...

.

MATERIAL COSTS: Use this space to figure material cos

EST. COST

TIME: To construct and finish notebook rack for your facility (8 hours for
notebook rack to house 450 notebooks).

208
EST. TIME



WORKSHEET 11 .1

PLUG-IN B0)(

PURPOSE: Upor removing their managemeheobtebook from the rack, the student;ii.
-take it to,one of the different SctivityeareaS in the shop. Each:of the§e

areas- has its own plug-in boXes where students' can store their notpbooks while

working in that particular' area. Since the boxes are located in an area, it is
convenier,t..for the students and teachers to refer to'the notebobk.. :Having the

rplug-in boxes keeps'the notebook§ off -Ole ben&ies and saveSmear and tear ori the.
notebooks. The planproyfded will house 10-12 stbdent notebooks.

J

COLOR-CODING: We have 'used two methods of color coding the plug-in oxes. One
is to paint just the facing strip the area color. The second method is to paint
the comp)ete box on the outsizle.

VENDOR I.D. #: 34, 37

BILL OF MATERIALS:- 0

# PCS. NAME 4 MATERIAL
,

T9p and Bottom 3/4" 9 1/4" 15 1/2" Fir Plywood

Sides. 3/4" 9 1/4" 12 3/4" Fir Plywood

1 Divider 1/4" 9" 12 3/4" Masonite

Back 1/4" 12 3/4" 14 3/4" Masonite

1 Facing 1/4" 3/4" 56" Artier

MATERIAL COST:.

Number ,Requi red @ Cost EST. COST

TIME:

'Jo, Construct one or more plug-.in boxes for. each attivity area (1 per hour)

Number boxes 2 0 9 per hour = EST. TIME



WORKSHEET * 1 2

SELF-KISTRUCTION SYSTEM

PURPOSE: All of the instructional materi4iTs that are houed in the shop to

help the student acquire the informatiOn needed to achieve his or her learning

goals are considered parf.of the self-instruction system. .The worksheets in

Series' 12 are concerned with the wide range of materiat and OquipmentAhat

.relate to'..self-instruction. The exception to,this is the boolcs-.. Since the

lists of books are. So extensive, it was decided to place books Snd booli storage.

in ww"kkheet Series 13.

4
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WORKSHEET 12.1

BASIC 10 SHEETS

ti°
PURPOSE: The purpose of Basic 10 Projects . is one of t4 most important teps in

setting up a Career Expgoration program. Once you know, what your Basic 10
projects are going to be, you will make decisions about project-materials, h'and

C tools and reference materials that you will need. Wou will' find some suggested
` Basic 10:sheets at the end of this publication., You may also obtain other Basic
10 ideasign youle visits to the model sites.

,

7

TITLE: 11/FIDF77 CANINE HDIIWR

SKETCH:

COST

RATERIAu

t2 GA. BLACK IRON
3 PCS 6" x 16"

1 PC. 3/4" PIPE L-5114..S

TOOLS & EQUIPV4T: METAL 5444. FORMING ROLL. OXY-ACETYLENE WELDING 5E7.

WELDING SET. WELDING VICE GRIPS. HICK SA

EUURESI REFERENCES:

CUT OUT STOCK METAL SHEAR.

2. TRACE PATTERN ON ALL THREE PIECES. IT% SOAP STONE

3. SHAPE.SIOES IN FORMIN ROLL.

4. USING 00 CUTTING TIP, OXY-ACETYLENE. CUT THE THREE
PIECES TO SH,41E. PrECE OF CENTER CUIvOUT
FOR LATER USE. ,

5. ASSEMBLE TWO SIDES TOGETHER. HOLDING WITH WELDING
VICE GRIPS:OISE THREE vICE GRIPS.

6. USING 0 DR 1 WELDING TIP, OKY-ACETYLENE FUS
WELD. (WELD WITHOUT ROD). 11 SPOTS ALONG THE
EQUALLY SPACED.

7. RELEASE THE THREE CLAMPS.
'

8. WELD WITHOUT ROD ALONG THE ENTIRE EDGE, COMBINING
ALL SPOTI5 THAT HELD THE SIDES TOGETHER.

g. CLAM,. THE THIRD SIDE IN PLACE AND SPOT IT I,O. ONE

OTHER SIDE.

10. WELD wITHOUT ROD ALONG THIS EDGE. .

II. COMPLETE THE THIRD EDGE IN THE SAME MANNER DB-S-
CRIBED.

12. CuT OUT P ECE WHICH FITS INTO BOTTOM AND HOLDS
CONOLUT. CENTER CUT-OUTy,

13. CuT I.. LO PIECE OF 3/4.. CONDUIT AND BRAZE IT TO
1SMALL SHAPED PIECE OF METAL.

14. FIT THIS ASSEMBLY INTO BOTTOM OF CANDLE HOLDER AND
BRAZE ROD INTO PLACE.

15. To COMPLETE DECORATION OF CANDLE HOLDER, MELT
9RAZING ROD AROUND ALL EDGES OF ASSEMBLY AT APPROX
IMATELY I.. INTERVALS.

4

COLOR CODING: The Basic 10 sheets arworinted on colored paper to matchothe

activity area color:

VENDOR I.D. #: 39, 54, 64



*BILL OF MAARIAL: You may need to contact a printer in your area to find out_

where order the different colors of paper you wi ifequire. ,

Activi Area , Color Paper Amount Cost

o

PAPER-COST:i_ t 1-4...4=L________

:TIME: To select Basic 10 pr.ojects and order paper kl hourf430pactivity area)
.

i'
..., e

V.

X , per hour= EST. TIMENumber of Activity. Areas

.;y
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WORK 1 ET # 12.2-4\i

BUILDING BASIC 10 PROJECTS

PURPOSE: YAO shOuld have already selected the Basic 10 project ideas you will
include in ydur program. It,is-strgagly suggested that you use the Basic 10's
that haye already been developed because it would take at least seven hours of
your own time to develop an o iginal Basic 10 that is satisfactory. Once your
prog am grows,, you will have t e time to develop your own Basic 10's if you wish.
You, he instruceor, will learn a lot by building the Basic 10 projects to be
disp. yed in the shop. ffemember, if you havg a difficult time completing one of
ale steps required in making the project, (the student will have even more diffi-
culty. This experience will also help you suggest reference materials. You may
find out you will have to build a special jig or develop an instruction sheet
so students canNbe assured of uccess in buildivg the project.

c:

1111111111111111111

COLOR C DING: None

VENDOR, I.D. #: 21, 28, 36, 37, 52

BILL OF MATERIAL: Look at the material 'section -of each Basic 10 sheet tO determine
the matehal you will need to build the Basic 10 project. ,

MATERIAL LIST .

4
SUPPLIER COST



MATERIAL COST:

TIME: To build Basic 10 projectS (2 projects per hour).

Cr+

`Number of projects +

11

EST. COST

our = EST TIME



WORKSHEET # 14
tv' \.MOUNTING BASIC 10 SHEETS

P

PURPOSE: Since each activity area of the- shop.has at least 10 s6ple projecls
on display for students to select and build, we must have.the instructions for'
construction of each project atihand for studeints o copy. These instrk-Oons
are the Basic 10 Plan Sheets. If yoU4attach these Basic 10 sheets to masbnite, -
they don't become,lost, damagedor folded. This will also provide a method of
displaying the.Basic 10 Sheets (Worksheee 102.4). -

-.\

COLOR COD
dolor as the

The p- der the
-CIO/ y area.

VENDOR I.D. #: 21, 37, 49

BILL OF MATERIAL:

Basic 10 sheets are printed on should be the same

1 holder 1/8" x 9" x 12", Masonite tempered, both sides

At least 10 holders for each activity area.

Hardware - Rubber cement and Brayer

MATERIAL COST:

Number of holders @ Cost = EST. COST

111 You-W91T.have, to figure theenumber of 4' x 8' sheets of masonite you will peed
to determine the cost.

TIME: To cut masonite and glue on Basic 10 sheets (10 holders per hour).

Number of holders per hour=EST. TIME



WCAMEET # 1 2 . 4

BA'IC 10 HOLDER 111P.

.ark

PURPO5E: his holder was designed'to distla'y,the mounted,Basic 10 plan sheets.
As you r call, -the Batic 10'sheets. are the instructions for Making the 10 sample
projects ihich are di.splayed in each activity irea of ttie. shop. This design was

: selected or the followirig reasons:
%

1. .It doesn't take-0 too ch.space. .

2. Students.can see the-s etches on the Barc 10 sheets without removing
. them-from the holder.-

3. You can add more Bas c 10 'sheets'easily by removim 4 wood screws in
the front of th der.

4. Students can lgmove the Basic lp sheets from the-holder if they wish
to copy theinstruttions 'onto their plan sheets.

5. ,It is conyenient for students because they know where 'to look lc)
project ideas and where to store them when they are finished u§ ng
them.

You may wish to design your own holder, but try to provide for the flexibility
suggested above.

4

®
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COLOR CODING: Paint the holderss the color of the activity area in'Which theY
will be Oaced.

ENDOR 1.0. #: 36, 37!

BILL OF MATERIAL: .

# PCS. N ME * MATERIAL

2 Sides )
.

3/4" 1 1/2" 181/4"
r
%

Fir or Pine
, k . .

2 '7 Ends 3/4" - 1 1/2" 11" ,Fir'or Rine

2 Rods ; 1/4"dia. 1110/4". Metal Rod'

10 Clips 22 Ga. 2 1/2" 9" Galv. Sheet Metal,

1 tm s1/4" , 10 1/4" 13 1/4 Masdnite

,

dware - 8 wood sc.rews, finishkelails, glue and paint

lipTERIAL,COST:

Number of h 1 ers @ Cost = EST. COST

(Activity Areas)

N\

TIME: To construct holder for elch area (one holder per hour)

Number of/holders per hour'= EST. TIME

(
(Activity Areas)

(s-



'WORKSHEET # 12.5

BASIC 10 PROJECTPHOLDER

1, . A

PURPOSE: TofdisplaY sample projects in .each area of the shop is the purpose of
the03asic 10 project holder. The:holder can also be usvd.to disp1ay media Dr .

'other instructional Werials. The holder is attached by chain to the ceiling.
Area signs..(Worksheet'12.6) are.attached to the.bottom of the,holders. Anather-
method of'diSplaying projects is to mount them on the.top half of the media,6Oards. ---

-,

TOP VIEW

CENTER I END PIECES

SPA CEPS

COLOR CODING: Two methods of color coding.have be&ri used.1' One is to paint the
sides the area color and stain the ends-a common color. Another is to paint the
sides a base llor white and then paint tqp end pieces the area color..

.VENDOR I.D. #: 36, 37, 47

BILL OF MATERIAL:

# PCS. NAME MATERIAL

a

.

Ends and Center

SideS .

Spacers

.

3/4"-

-1/4"

3/4"

16"

21"

6"

20 1/2"

72"

8"

.

Fir Plywood

. Peg Board

Fir

,

.Hartiware - chain, 8 screw hooks and screw eyes for mounting area signs: 218



MATERIAL COST:

Number of holders (areas) @ Cott = EST. COST

TIME: To build, finish, color code, mount Basic 10iprojects and mount (2 hours
per holder).

Number of holders

. . "

hours = EST. TIME

4

t.



WORKSHEET

AREA SIGNS

(

PUR-POSE: To identify the different activity areas of the shop ls the purpose

of area signs. Another purpose is to improve.safety in ar4as Where machines
are located by displaying signs that say "Wear Your Goggles" or "Machine Area".

COLOR CODING: Cut.letters from area-colored contact paper or route-out letters
and paint with area colored paint.

?VENDOR Lb. #: 37, 47

'BILL OF 'MATERIAL:

# PCS. NAME T MATERIAL
1-.

Sign 3/4" 7" 36"
.

Pine

2 Screw Hooks
.

MATERIAL COST:

Number of Signs.(Areas) @ Cost EST. COST

TIME: To build, color code and mount (one sign per hour).

Number of Signs 220 per hour = EST. TIME

MIL



1ApRKSHEET 12.7,

PRICE ISTS

PURPOSE: So that students can figure the costs of the ,many 'items needed to.. 4'

complete their projects, a price list is displayed in eVery'activjty'area,
Students not only can figure their costs, but can learn peponsibility by manag-
ing materials.

"k

En' METAL
Elahenized

24 Oa.
22 G a
20 Ga.

Mack Iron
2211*.
Wm.
isoa."

COPPER Pot
12 oz.
24 oz,

ALualiNuM ,
tR2 4

.ORAZING ROD
i'lOUt
342 Pt 07
/41 It .10

COST MILD STEEL
Per.20.FT, Ave

-4'5.

FLAT

txi
klX

ROUND

&Finch

MURK

Per Foot

M/S WELDING ROO
1/4 IN.

3016 IN. . /0

TOOL FEEL
v2 HEX

..t0 MACHINE SCREWS
.1 2 " Under 41nch
/ Over, inch

Nuts
47

120 ItOLTS EACH BON N111but
b°44boll.:"Iut

Ze .16 bott-nut4. boft-ran

PERK s*-TCAt.. SCREWS
2 602

'ft% . 03
71i 1:2

71A

PERrmar

to

'A-

CM 'Ex

03
az

COLD ROLLSTEEL PER.FT
mourn)

14 -
ARC WELDING ROD EACH If- 2..5 %

ROD 4' .#
E60I3 Pie 03

Per 1.3I CAST AWFANUM 90 ok
2.8

3
9

0 EMERY CLOTh Per inch %1
5"

COLOR CODING: The price list is displayed.in the activity -areas and neeCi not be

color coded. If the price rists are just typed on paper, the paper dould be the
same color as the activity area.

VENDOR I.D. #: 39, 54, 64

BILL OF MATERIAL: With today's ch,ajging price of material, try to design a price

list that can be changed easily. No'priéJ are listed on the main sheet but a
place for the.price is provided. A price list can be provided which contains
everylpossible item that could be sold in an activity area. The price list is
covered with a piece of plastic on which.the prices are marked with a grease
pencil. Space for the price will be left blank if the item is not in stock. ,

Design pricelists and fill in the material needed.

# PRICE LISTS MATERIAL SUPPLICIr COST

,;

4
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MATERIAL COST:

*

EST. COST

a

TIME: Cut material; label, identify cost and finish.(3 hours per list).

Number of lists hours = EST-. TIME

3.
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C.

WORKSHEET #12.8

EQUIPkNT ..pPERATION NOTEBOOKS

PURPOSE: The operating procedures,recommehded by the staff are con-tained in the
Power notebooks,for use by the students. It is o these,books.that most students
come to prepare themselves_in the operation of the equip4ent. An integral part,
of'the notebook is.the media referenFe list,.which contains all the loop, book and
other media available to assist the stu'dent in.gtining knowledge in the oper'ation
of equipment.

It

a

COLOR.CODING: In most shops, notebooks used to house the procedures for equip-
ment use are colored orange, and an effort is made to use a color other than
that used for student notebooks.

VENDOR I.D. #: 29, 40

BILL OF MATERIAL: A notebook should be ordered for every piece of equipment in
your-shop. This includes portable power tools as well as stationary equipment.-
It is a good idea to order a few extra notebooks.

Number of pieces of equipment X 1 = Number of Notebooks

MATERIAL COST:

Number of notebooks @ Cost .-. EST. COST \

110
TIME: To order and label (6 notebooks,per.hour),

Number of notebooks 'per.hour. =EST. TIME
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WORKSHEET # 12.9

EQUIPMEtt OPERATION 'SHEETS

0
PURPOSE: Students in the Career Exploratiop program are provided a wide selec-.
tion of media so they can learn the safe operating procedures of power equipment
operation. One such source of information is the equipment operation sheets.
These sheets are contaihed in a notebook prepared for each specific piece of

ri

'power equipment (Worksheet 12.8 ).These sheets, which are contained in the appen-
Aix (page 0-3)iw

w
ive the use safety procedure for each piece of power equip-

ment.in the sho . To begin th, use the forms as provided. Then when you are
working with the'forms and find that certain step'S, don't suit you, simply cross
out and write the new steps in ink above the old step. The following summer, go
over the sheets and retype them to suitjyour.program.

A reference sheet (page 0-2) is also included in each equipment operations note-
book. Other sources of information about'the particular piece of equipment are
listed on the reference sheet including film loops, filmstrips, books and charts.

411

Angle Guard

.o

Heat
Elemen

A

4 Pilot Light

-)

1140; Switch

STRIP HEATER

USES: To sENO UP TO 1/4" PLASTIC.

SAFETY pROCEDURE:

I. Do NOT LEAVE MACHINE WHEN POWER IS ON.

2. WEAR SAFETY GLASSES OR GOGGLES.

3. TURN OFF-S-W1TCH AND REPLACE GUARD BEFORE LEAVING MACHINE.

4. WHEN HANDLING PLASTIC THAT HAS BEEN HEATED, ALWAYS WEAR GLOVES.

OPERATING PROCEDURE:

1. RAOVE MASKING PAPER ALONG THE LINE TO BE HEATED.

2: PLACE THE PLASTIC WITH THE BENDING LINE DIRECTLY OVER HEATING
ELEMENT.

3. PROPERLY HEAT PLASTIC. THE PLASTIC WILL SOFTEN AND SAG AS IT
NEARS THE PROPER TEMPERATURE. WITH PLASTIC OVER 1/16" THICK IT
MAY BE NECESSARY TO TURN AND WARM OTHER SIDE.

4. REMOVE PLASTIC AND BEND BY HAND ALONG HEATED LINE.

S. HOLD IN PROPER POSITION UNTIL COOL. IT MAY TAKE SEVERAL MINUTES.

. 2 2 I



COLOR CODING: The equipment operation Sheets are printed on gol enrod paper,

44 VENDOR I.D. #: 39, 40, 54, 64

BILL OF MATERIAL: In most programs, these sheets are placed in plastic fdlders

to protect them from heavy student use.

I ream goldenrod paper.@

plastic folders @

MATERIAL COST1' Add up the paper and plastic folder cost.

EST. COST.

TINif. To list references, type and make copies of each sheet and label each

notebook (2 per hour).

Number of Equipment Notebooks

225

per hr..EST. TIME



WORKSHEET* 12 10

OUIPMENT OPERATION NOTEBOOK STORAGE

PURPOSE: The equipment Operation Notebooks Were discussed_in Work'sheet 12.8.
A place ta house the equipment notebooks should be constrticted. These storage
units can be placed in the planning arpas or close to the machine areas.

'A

OP-

COOP CODING: None

VENDOR #: 36, 37

BILL OF MATERIAL:_ You will need to figure out the
housed. Count the number of pieces of stationary e
tools to determine the size of storage rack.

MATERIAL COST:

Numper of Ra.'cks @ Cost = EST. COST

mber of notebooks to be -

ipment and electric portable

TE: To design, build and finish equipment notebook storage cabinet (2 hours

Number of Racks X per hour, = EST. TIME

226



WORKSHEEt # 12.11

EQUIPMENT.COLOR CODING

,41

PURPOSE: To help you identify stationary equipment, power tools, guards, switches
and other hazards, the following color code is used.

STATIONARY EQUIPMENT & POWER TOOLS .

GREEN The prjpiary joblof color code as applied to machin-eil and power tools

ts to eparate the critical from the non-critical parts. Thi,s is done

by pa nting the critical operating parts and focal work areas in a color

tha stands out in contrast with non-critical green body color of the
machine.

GUARDS & SWITCHES

'ORANGE Moving parts On machines can be a safety hazard. To minimize this
hazard, any moving parts such as guards and switches dre painted a
bright orange for instant recognition..

CONTROLS

YELLOW The controls of a machine are painted a bright yellow to command atten-

tion to making adjustments. The controls that are not painted-yellow
inform the students that they are not allowed to make adjustments.

WATCH OUT

YELLOW Around each stationary machine ond any area that special consi eration
should be given to safety, a wide-yellow line of tape Dr painthshould

0 be marked on the floor.- All .students should stay out of this area unless
they are.o0erating the equipment or learning how the equipment is uSed.
All students in this area should wear goggles or other eye protection

at all times.

V-E-NDOR I.D. #: 36,

BILL OF MATERIAL:

Paint Color. No. Gallons Cost

6reen'

Yellow

Orange'

_

,
.

_
.

Other supplies needed: Paint brushes, thinner, spray gun, containers, etc.

MATERIAL COST:

EST. COST

TIME: To color code all stationary equipment (2 hours for each piecelof equipment).

Number of pieces of equipment X hours:= EST. TIME
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WORKSHEET # 12.12

EQUIPMENT IDENTIFICATION

PURPOSE: So that beginning students can tell the name of one piece of equipment

from another, each piece of equipment has a name tag fastened to it. Another

reason fa' equipment identification is so students can associate name with

equipment and more readily find reference material about its use'. Engraved name

tags fastened with pop rivets or labeled tape have been the two methods used to

identify equipm9t.

to. -,1.4.=11.--.

Ai-* 7.' IL;

COLOR CODING: Orange label tape or engraving material is used.

VENDOR I.D. #:- .7, .13,- 40

BILL OF MATERIAL:

1
Nu er of pieces of Equipment

MATERIAL COST:

Amount of Material EST. COST

'TIME: Construct apd 'mount equipment name tags (4 per hour).

Number of Pieces of Equipmerit +______per hour = EST. TIrIE



WORKSHEET #. 1 1 3

SINGLE-CONCEPT FILM LOOP LISTS

PURPOSE: To help students develop their own mode of operation, a vdriety of

audio-yisual material is suggested. You may'purchase 8 MM film loops, sound or

silent,with tape cassettes. Students are more likely to view film loops of

machine operation than film loops about hand tools. Before you make your selec-

tion, you must preview the material. If the vendor will not send you the material

to preview, look elsewhere to buy your film loops. Another important factor is,

the servicing of film loops. Before you purchase, find out where you can have

the loops'repaired, the average cost and how long it will take.

COLOR CODING: A gocid way to color ude the.film 1.00ps is to mark them with

small rectangles of colored contact'paper. If a film loop is about an operation

inithe Hot Metals area, for example, a rectangle of red contact paper for Hot

Metals is placed on the film loop. Before the film loops are placed in use, put

the film loop number on the cartridge With a hand engraver.

VENDOR I.D. #: 4, 6, 23, 56-, 58, 60, 61

-BILL OF MATERIAL: The following is a suggested list of film'loops by activity.

area. The title of the film loop js listed but not the vendor or film number.

FILM LOOP

SUPPLIER NUMBERON HAND TITLE COST

WOODS .

Band Saw.-tension Guide and

AssembTles
_

Band Saw Operation

Drill Press Bits

Drill Press Operation ,

Scroll Saw Parts

Scroll Saw Tables Hold Down
. .

Scroll Saw Operation

Wood Lathe Mounting the Face ,

Plate

Wood Lathe Mounting Work Piece

Setting Up Wood Lathe

Centering Stock Wood Lathe

Mounting the Work on Wood Lathe

229



ON HAND 'TITLE

WOODS (con't.)

Rough Turning

Cutting Curves, Grooves and
Shoulders

PLASTICS

Forming

Shaping

Finishing

A Project in Plastics

Preparing for Laminating

PreParing the Mold

Lay Up Laminating

Removing the Mold

DRAFTING.

Planning the Project

Drawing the Project

Planning Accessories and Finishes

COLD METALS

Measuring and Marking Tools

Introduction and Parts

Mounting Chucks an0 Types

Setting Up Work Between Centers

Turning Between CenterS

Chucking Work

HOT METALS

Forge, Tongs and Anvil

FILM LOOP
SUPPLIER NUMBER COST

Annealing and Hardening

Tempering

Twisting, Ball Peening and
Finishing

=



ON HAND TITLE

WORKSHEET * 12.13 (continued)

SINGLE-CONCEPT FILM LOOP LIST

SUPPLIER
FILM LOOP
NUMBER COST

,

HOT METALS(continued)

.Welding Equipment

Settiiii.Up, Lightin , Shutting
Down

Make'a Puddle, Running a Bead,
Adding Filler

,

Cutting
.

Brazing

CRAFTS

,

'.. The Swivel Knife

'Simple Lacing Techniques

,.

,

.

Designing with Nature Forms .

Designing with Tools

Double Cordovan Stitch

Basic Leather Carving

-FILM LOOP,COST: Add up the cost column and place total on Estimated Cost blank.

EST. COST

TIME: To previewoorder, color code and label film loops (4 per hour).

Number of film loops per hour = EST. TIME
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WORKSHEET # '12.14

FiLMLOOP RACK

PURPOSE: The rack sketched below was designed to hold 20 Sterling Sound Film-
loops. You should measure yourfilmloop boxes before beginning construction.
You must also count the numberof filmloops you have,on hand so you can determine
the number of filmloop racks you will.need. The racks are placed in the planning
areas of the shop.

AM X'w
h\N

A

COLOR CODING: Paint the rack the color of the activity area in which it will be

. housed.

VENDOR I.D. #: 36,.37,

BILL OF MATERIALS:

T MATERIAL

2 Top and BOttom 3/4" 5 1/4" 29 3/8" Fir Plywood

2 Sides 3/4" 5 114," 10" Fir Plywood

4 Hort. Shelves 3/4" 51' 28 5/8" Fir Plywood

-20 Dividers 1/4" T 3/4" 5" Masonite

'1 Back 1/4" 10" 28 5/8" Masonite

. ,

23,2



MATERIAL COST:

Number of racks = EST. COST

TIME: To design, build and finish Filmloop racks 3 hours per rack).

Number.of Racks X hours = EST. TIME

k

233
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WORKSHEET #_12j 5

FILM STRIP LIST

PURPOSE: Film loops, either sound or silent, have been used in most cases '

while film strips have been purchased to provide information not available on
film loops. Whether to use film loops or film strips is up to you, but be
sure that you preview before purchasing.

COLOR CODING: Cut a small rectangle of colored contact paper and place on each
film strip (Worksheet 12.13). f\

VENDOR I.D. #: 4, 6, 11, 33, 45, 58

BILL OF MATERIAL: The following suggested film strips are listed by activity
areas. The film strips listed can be purchased with cassette tapes.

ON HAND TITLE SUPPLIER
FILM STRIP
NUMBER COST ,

HOT METALS

,

Striking an Arc

Running a Bead .

Stopping and Rest -ting a Bead

Running a Bead with a 5/32 Inch .

Electrode

Bead Test Weaving
.

. .

Welding Square Butt JoiRts .

Welding Titles Tee°Joints

Welding Lap Joints

Welding Horizontal Tee Joints

Welding Horizontal Lap Joints

Welding Horizontal Vee-Grooye .

Butt Joints .

)..

Cutting, Burning and Grinding

WOODS

Straight Sawing

Curved Sawing and Drilling

Smoothing and Shaping

Sanding
.
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ON HAND TITLE SUPPLIER
FILM STRIP

NUMBER COST

,

WOODS (can't.)

,

.

,

.

.

,

..,-------

.

.

,

.-

The Latile-,Spindle Turning

The Lathe-Face Plate Turning
.

Care and Use of the Jig Saw

Care and Use of the Circular Saw
?

,

Care and Use of the Band Saw

Care and Use.of the Drill Pebss

Design in Wood

COLD METALS

Sheet Metal-Laying Out and Cutting

Sheet Metal-Forming and Seaming

Bench Metal Filing

Bench Metal Cutting

Bench Metal Drilling --,

CRAFTS

Art Metal-Making Trays and Bowls

FILMSTRIP COST: Add up the Cost column and place.figure ir the Estimated cos
Column.

L

EST. COST

TIME: To preview, -order', color code and label film strips (4 per hour).

Number of Filmstrips per hour = EST. TIME



.8

WORKSHEET # 12.16

FILMSTRIP RACK

PURPOSE: This rack is mounted in a media or planning area of the shops ta

display and store filmstrips. It should be located close to your filmstr'ip

projectors for convenience:

0, I DEEP

-

COLOR CODING: Ifrack is mounted in an activity area, paint with the area color.

VENDOR It.D. #: 36, 37

BILL OF MATERIAL: You will have to determine the size you require.
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MATERIAL COST:

Number of racks @ Cost = EST. COST'
%

TIME: To design, build end finish filmstrip racks (2 hours per rack).

Number of racks X hours = EST. IIME
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WORKSHEET # T2.17

AUDIO VISUAL tQUIPMENT & MATERIALS

PURPOSE: The type of equipment you will need will be determined by the audio-
.visual materials you select for your program. If you select 8 MM filmloops
(silent or-sound), filmstrips, slide/tapes, or cassette tOpes, this will deter-

, mine the types of projection equipment needed. There are'two-1-9pQrtant factors
to remember in purchasing audio-visual equipment. First, studdfitare going to
use this equipment, so try to buy equipment that is as "kid proof" as possible.
Second,.consider the availability of servicing if you need repairs. And remember,
always previewLall audio visual equipment and materials.

10.

1

COLOR CODING: Color coding is not required but engrave the serial numbers on
the equipment as soon as possible.

VENDOR I.D. 4, 6, 11, 48, 56, 61
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BILL OF MATERIALS: Pencil in the needed information to or'der equipment.

Type of Equipment Supplier Cost

k

EQUIPMENT AND MATERIAL COST

EST. COST

TIME: To preview, order and label AV equipment 2 houhs for each type of equip-
ment).

Number of types of equipment X hours = EST. TIME



WORKSHEET # 13

BOOK LISTS AND BOOK STORAGE

PURPOSE: This worksheet provides you with lists of books, by-activity areas,
that have been used in Career Exploration (Occupaticinal Vert'atility) shops.
This list, of kourse, cannot be considered complete because it is impossible to tY)

know all texts and OPierprinted materials that may be available and could be
recommended for eacil activity. The lists, however do represent a place to start
in making collections of useful material. mYou are encouraged to be on the look-
out for new and promising books and publications that are announced by publishersP
and in professional journals.
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WORKSHEET # 13.1

WOODS BOOK LIST

PURPOSE: This suggested book list covers a wide variety of different books
related to woodworking. Check the columns to determine what books you will
need.

COLOR CODING: Cut a strip of 1" colored contact paper and place over the back
of each book. Use yellow for wood.'

VENDOR I.D. #: 9, 12, 13, .25, 44, 46

BILL OF MATIALS: Penci1 in the information necessary to prepare for your
book order.

ON NO.

HAND . REQ. TITLE, AUTHOR, PUBLISHER
TO

ORDER 5UPPLIER COST

1

lit

2

2

.

2

1

1

1

,

2

1

1

,

a-

'Bench Woodwork, Feirer, Hutchings

.

_

.

.

.

.

,

Char,les A. Bennett, Inc.

Cdhtemporary Lamps, Holbrook
MOnight & McKnight Co.

Exploring Woodworking, Zimmerman
Goodheart & Willcox

General Woodworking, Groneman
Mc6raw-Hill Bpok Co.

Getting the Most out of Your . .

Circular Saw

Drill Press

Lathe

Scroll Saw/Jointer
Deltacraft Publications

Practical Finishing Methods,
Delta Publishing

Industrial Arts Woodworking,
Feirer, Chas. A. Bennett, Inc.

Modern Carpentry, Wagner
Goodheart & Willcox

-Make Your Own Sports Gear,
Spielman, Bruce Publishing

Projects in Wodd Furniture,
DouglaS.-Roberts, McKnight &
McKnight

Woodworking, Wagner
Goodheart-Willcdx

Basic Woodworking Projects,
McGinnus-Ruley, McKnight &
McKnight-

9 A i



ON NO.

HAND REQ. TITLE, AUTHOR, PUBLISHER
TO

ORDER SUPPLIER COST

1 Woodworking Technology2 1972
Hammond, Donnelly, Harrod,
Ryner, McKnight & McKnight

.1 Cabinetmaking, Feirer.
Charles. A. Bennett, Inc.

1 Woodturning, E. Rebhorn 1970
McKnight & McKnight

1 Carpentry, Wagner
Goodheart & Willcox

_

1 Art of Woodturning, Klenke
Charles A. 'Bennett, Inc.

1 Woodturning Visualized, R. C.
. .Cramlet, Bruce Publishing

1 Woodworking for Industry, .

Feirer, Chas. A. Bennett, Inc.
.,

1 Operations of Modern Woodwork-
ing Machines, Hyorth-Hotrop
Bruce Publishing Co.

_

BOOK COST: Add up cost column and enter on Estimated Cost blank.

EST. COST

TIME: To order and color code wood books (2 hours).

EST. TIME



WORKSHEET* 13.2

METALS BOOK LIST

PURPOSE: This suggested list covers a wide variety of different books about
metalworking. Check the columns to determine what books you will need.

COLOR CODING: Place a piece of 1" colored contact paper over the back of each
book.

VENDOR I.D. #: 12, 17, 26, 44, 46

BILL OF,MATERIAL: Pencil in the necesary information you need to prepare your
book order.

ON NO.

HAND RE . TITLE, AUTHOR PUBLISHER
TO

ORDER SUPPLIER

6

2

1

..

Exploring Metal Working,
....

Walker; Goodheart-Willcox

General Metals, Feirer
McGraw-Hill; 1967

,

.

Metal Work, Feirer, Lindbeck
Chas. A. Bennett Co.

1 Modern Metal Working, J. Walker
.

,

Goodheart & Willcox .,.

,

1 Metal Working 2, Boyd
Goodheart 14 Willcox

.

1

.

Practical Metal Projects 2,
Ruley, McKnight & McKnight

.;

1 Projects in General Metal
Working 2, Ruley, McKnight &
McKnight

1 Technical Metals, Johnson
fChas. A. Bennett, Inc. 1973

2 Sheet Metal R. Smith -

McKnight & McKnight

,1

,

Modern General Shop, Borwn
Wagner, Boyd, Gerrish
Goodheart & Willcox

1 Metalwork-Technology & Practice,
Ludwig, McCarthey'

1 Turning Technology, Krar, ,

Oswald, Delmar Publishing

Machine Tool Technology,
McCarthy-Smith
McKnight & McKnight Co. 2 4



BOOK COST:

TIME: To ordrVirykWor

ti

2 4 1

EST. COST

EST. TIME



WORKSHEET # 13.3

HOT METALS BOOK LIST

PROCEDURE: 'Check through tfiis suggested book-list and ,see if you will need

to order more books to begin your flot Metals program.,.

COLOR CODING: So that students can locate reference material, a'kall strip
of colored contact paper is placed over the back of each bo0k,,

VENDOR I.D. #: 17, 25, 46

Using a current catalog, pencil in the publisher and cost,

TO
ORDER

BILL OF MATERIAL:

ON NO
HAND REQ TITLE, AUTHOR, PUBLISHER SUPPLIER COST

.

,

2 Forging & Welding, Smith
McKnight & McKnight

2 : Heat Treatment of Metals _

.

.

.

Litton Ed., Delmar Pub.
, -

1 Modern Welding, BoWditch

.

.

.

>

Althouse & Tuinquist,
Goodheart - Willcox

Welding Processes, Griffin-
Roden, Delmar Pub. .

1-

,

Basic Arc Welding, Griffin-
1

-,

Roden, Delmar Pub.

1 Baic Oxy-acetylene Welding,
.Griffin & Roden, Delmar Pub.

1 Arc Welding, Walker
Goodheart-Willcox

4 Welding, Cutting & Heating
,

Guide, Victor Cutting &
Welding Division

BOOKS COST

EST. COST

TIME: To order and color code (1 hour).

EST. TIME
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WORKSHEET # 13.4

PLASTICS BOOK LIST

PURPOSE: Instead of ordering a complete set of SOoks, we suggest that you order::

a wide'variety of different books. Check through the list and add to it if

necessary.

COLOR CODING: A strip of colored contact paper is placed on the back Of each.

book so students can find referenA material. A different color of contact

paper is used for each activity area. .

:VENDOR I.D. #: 12, 25, 44, 46

BILL .OF MATERIAL: Pencil in the cost of each book using a current catalog.

ON NO:'

HAND' REQ. TITLE, AUTHOR, PUBLISHER
TO

ORDER .SUPPLIER COST

'

Industrial'Arts Plastics, 1964

.

.

0

Edwards,,Chas. A. Bennett Co.

Industrial Plastics 3, 1971
Bpird, Goodheart &.Willcox

Plastics, Cope & Conway 1966
Goodbeart.& Willcox

Plastic Projects and Techniques,
Lappin McKnight & McKnight Co.

_Plastics Technology,.Swanson
McKnight & McKnight Co,-T965

General Plastics, Cherry
McKnight & McKnight 1967

Modem Plastics, McGraw-Hill
Encyclopedia 1970-71

Fiber Glass, Projects & Proce-
dures, Steele McKnight &
McKnight Co.

4

BOOK COST:

TIME: Toorder and color code (1 hour)
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EST. TIME
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WORKSHEET # 13.5

CRAFT BOOK LIST

111
PURPOSE: Since the Craft area covers a wide variety of different activities,
just a'few books have been suggested. Consider the actjvities you will include
in your Craft area and add books to this list if necessary.

COLOR CODING: From colored*contact paper, cut 1" strips and place over the back
of each book.

VENDOR I. #: 9, 12, 25,46, 58

BILL OF MATERIAL: Fill in the necessary information for your crafts book order. .

ON NO.

HAND REQ TITLE, AUTHOR, PUBL SHER
TO

ORDER SUPPLIER COST
.
,.._ 1

2 'Artistic Metalwork, Bick
.

Bruce Publishing .

2 Basic Crafts. Lindbeck-Hansen
Charle A. Bennett Co. 1969

Leathercraft (2), Groneman
.Charles,A.:Bennett Co.

.
.

2 Genei'al Leathercrift, Cherry

q,.. .

McKnight & McKnight,Co,
-... 7 .

Idea s for leather Belts You
Can Make, A. Stohlman, Tandy
'Leather Co'. ... -''

1

,

Leather Work, Stohlman,

.

Patton, Wilson, tatidy Leather ,

.

-2 Art Metals, Seigner

1

Goodheart-Wil,lcox
,

Essentials of Modern Uphol-

..

A,
stery, asc, Bruce Publishing

1 Handwrought 'jewelry, Franke
McKnigiA & McKnigItt Co.a.

BOOK COST:

TIME: To order and color code (1 hour).
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EST. COST

EST. TIME



WORKSHEET # 13.6

POWER MECHANICS BOOK LIST

PURPOSE:. This.suggested book list will help you start your Power Mechanics
activity area. You will need to add to this list as you expand the number of
activities in your Power Mechanics area.

COLOR CODING: A 1" strikof colored contact paper is placed over the back of
each book so that students can locate reference material easily.%

. VENDOR I.D. #: 8, 25, 27

BILL OF MATERIAL: Check appropriate columns and pencil in the necessary infoema-
tion.

ON NO.

HAND REQ. TITLE,'AUTHOR, PUBLISHER
TO

ORDER SUPPLIER COST

_

2

1

1

1

.

2

1

2

2

All About Small Gas Engines

.

_

.,

.

4'

,

.

.

.

.

.

J Purvis, Goodheart-Will-cox
.

Auto Mechalics Fundamental
Stockel, Goodheart-Willcox

AutoMdtive Encyclopedia
Toboldt, Johnson
Goodheart-Willcox

Power MeuhaniC5-

.Atteberry, Goodh(f.art-Willcox

Small Gas Engines
T. )ipe, Howard W. Sams & Co.

Auto Body RePairing & Repainting,
3. Tobodbt, Goodhear: & Willcox

Gereral Theories of Operation
Briggs & Stratton

-Alec-

Repair Instructions II
Briggs & Stratton

Small,Engines Service'Manual
Intertec Pub. Corp. 1969

BOOK COST: '4.

JIME: To order and.color code (1 hour)
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WORKSHEET # 11,7

°GRAPHICS BOOK LIST

PURPOSE: This is a. suggested list to help you develop a graphics actiVity area.
Check the appropriate columns to see what books you will need to'order.

COLOR CODING: A 1" strip of colored contact paper is cut and placed over the
back of each book.

VENDOR I.D. #: 12, 25, 46

BILL OF MATERIAL: Pencil in the necessary information.

ON NO.

HAND REQ. TITLE, AUTHOR, PUBLSIHER
.TO,
ORDER SUPPLIER COST

, 2 Graphic Arts, Carlsen

,

,

,
,

Charles A. Bennett Co.

Silk Screen-Printing, .

Eisenberg &'Kafka
.McKnightl McKnight Co:

Genral Printing,
Pitkin - CornWell

.

.McKnight & McKnightCb 1963
.

.:..)..'

1 Practical Photography., :
McCoy, 1972 . .

.

McKnight & McKnight.Co.
,

, 2

.

Graphic Arts, 'Kagy ..,- .

.',Goodhpart Willcox 1965

,

,

.

.

BOOK COST:.

TIME: To order and color code graphic books (1 hour)
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EST. COST

EST. TIME



WORKSHEET # 13,8

GENERAL INDUSTRIES BOOK LIST

PURPOSE: Since the General Industries area covers a wide variety of different

activities, just a few'books have been suggested. Consider the activities you
will include in ydur General Industry area and add to this list if necessary.

COLOR CODING: From colored contact paper, cut 1" strips and place over the back

of each book.

VENDOR I.D. #: 12, 17, 25, 46, 57

BILL OF MATERIAL: Check the appropriate columns and pencil in the necessary

information. 4

ON NO.

"HAND REQ. TITLE, AUTHOR, PUBLISHER
TO

ORDER SUPPLIER- COST

°

Modern Carpentry, Wagner
Goodheart & Willcox

Woodworking for Industry, Feirer,
Charles A. Bennett, Inc.

1 House Wiring Simplified, Mix,
.Goodheart & Willcox

Home and Building. Maintenance,
Woodin, Hayes-McKnight & McKnight

1 Walks, Walls & Patio Floors,
Sunset Lane Books

1 Bricklaying 1, Delmar.

1 Bricklaying 112 Delmar

1 Concrete Technology, De ar

,

Q

6
.

BOOK COST:

TIME: To order and color code (1 hour).
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WORKSHEET # 13.9

ELECTRICITY/ELECTRONICS BOOK LIST

PURPOSE: So that you will know about some of the books useful in this activity
area, we are furnishing this suggested book list.

COLOR CODING: Cut a 1" strip of colored contact paper and place over the back
of each book.

VENDOR I.D. #: 9, 25, 27, 46, 53

BILL OF MATERIAL: Refer to the p.ublishers' catalogs and pencil in the supplier
and cost in the spaces provided.

ON NO.

RAND REQ. .; TITLE, AUTHOR, PUKISHER
. TO
ORDER SUPPLIER COST

1 All About Home Wiring, F. Mix .

Goodheart & Wilcox .

-1 Home Mechanics, Schaefer, Smith
Bruce Publishers

.

2 Electronics 4, Gerrish
Goodheart & Willcox

.

1 How to Repair Small Appliances,
.

J. Darr, Howard W. Sams, Inc.

1 Projects in Electricity
Collings, McKnight & McKnight

1 House Wiring Simplified, F. Mix
Goodheart-Willcox

1 Simplified Electrical Wiring
Sears,Roebuck & Co.

2 Exploratory Electricity
Arnold, Shank
McKnight & McKnight

1 Exploring Electronics ,,-

Gerrish, Goodheart-Willcox

BOOK COST:

TIME: To order and color code (1 hour).
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EST. TIME



WORKSHEET # 13.10

DRAFTING BOOK LIST

PURPOSE: To give you an idea of the type and amount of books to start a
drafting area, this suggested list is furnished.

COLOR CODING: Cut a strtp of 1" colored contact paper and place over the
back of each book.

VENDOR I.D. #: 12, 17, 25, 46

BILL OF MATERIAL: Pencil in the necessary information to prepare for ordering
the books you will require.

ON NO.

HAND REQ. TITLE, AUTHOR, PUBLISHER
TO

ORDER. :.SUPPLIER
.

COST

1

1

,

.
, .

.,..

1

,

)1

''',1
-4

yylri

/

.1,
,...

44.

. .

Drawing & Planning for Industrial
.

c

.,

.

.

.

..-),

,,

.

. ,

. .

-

a

,

.

.

_

'1:

....

?

..

.

.

.

.

,

_

.

-

4

.

,

4

4

.

.,:
,

,

. 0/

,

,k.

Arts, Feirer Chas. A. Bennett In.c-.

,

,

.::

-

.Z-.,

1963 .

. .

_'.The World of,Draftingi-Ross
McKnight 841t1E0ght Co,.1911

,. Explorinratafting,, Walker,
Goodheart &Willpopc; 1972 (r

1 : ,. _0 .,r;

..,, y ,.

Genera1Archit1ectUral Drawing,
:Wyatt,..q#4,5, A. Bennett,:inc:

' D4ftili,g, L Brown, 'Good.heaat
11 Willeax

n.. ...yr

Drkq'frig 4,., u tria1 Arts,:' ,
Walker-Plev Gpodnd.art°&

Drifting:Ttdinology, Hiarton,_
_

Rotnaus, 'Defmar, Publ istiing ,.:,.

'

:

414V. 4 ,

r Ald'olor:Lcodp drfrt -tooks (1 htlOr).

.24

^17
,

,1

, se r

.'EST. COST 4: -

EST. TIME



WORKSHEET # .13.11

BOOK STORAGE

PURPOSE:. So that students can easily locate and replace reference material, it
is suggested that book racks be constructed and located in the planning areas or
in each of the activity areas.

COLOR CODING: If you place the books in the activity areas, color code by paint-
ing the book storage rack the activity area color. If they are placed in the
planning area, apply a wood stain finish.

VENDOR I.D. #: 36, 37

BILL OF MATERIAL: Design a book storage rack for each activity. Use the sp'ace
below to figure material cost.

MATERIAL COST:,

Number of Racks @ Cost EST. C6ST,

411 TIME: To design, construct, finish and color code (2 holders per hour).

Number of Racks per hour EST. TIME
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WORKSHEET * 14

ODDS & ENDS

PURPOSE: The fact that the worksheets in this category are labeled "Odds and
Ends".means that they.do not fit logically in any of the other categories. It

does not mean; however, that they are less important.

Worksheet 14.1 is for estimating time for miscellaneous activities. Worksheet
14.2 contains information about a career exploration workshop conducted by
Oregon State University each summer for instructors.

ik!
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WORKSHEET# 14,1

ESTIMATE TIME FOR MISCELLANEOUS ACTIVITIES

PURPOSE: There are many loose ends to be brought together before you can complete
the planning of your new facility for Career Exploration in the Industrial Arts.
Among those miscellaneous items could be:

Ordering supplies

Completing the finish area

Developing additional self-instructional materials

Remodeling, color-coding and otherwise completing
one or more activity areas that, for some reason or
other, had not been complfted along with the other
areas

planning the student orientation sessions

7:; Organizing the team-teaching by-laws and procedures

Making another visit to a pilot program

Developing additional reference material

ESTIMATED TIME: To allow yourself time to accomplish these yet-to-be determined
miscellaneous activities, total the estimated times entered on Worksheet 15 and
figure a percentage, based upon your own estimate,-of this total time for complet-
ing these miscellaneous activities. (Experience in the pilot projects suggests
that this might be about 5%.)

TOTAL ESTIMATED TIME:

From Worksheet 15 V 0/% =

Enter Miscellaneous Time on Worksheet 15.

EST. TIME



WORKSHEET # 1 4 . 2

CAREER EXPLORATION WORKSHOP

PURPOSE: So that you can gain some added information.and understand your new
teaching role, a workshop is scheduled to be taught each summer at Oregon State
University. This graduate-level workshop is conducted under actual class condi-
tions in a Career Exploration shop. Information and material developed by you
in the workshop can be used in your own facility. For information about credits,
cost, time, location and dates of class, contact:

OREGON STATE UNIVERSITY
INDUSTRIAL EDUCATION DEPARTMENT
CORVALLIS, OREGON 97331

WORKSHOP COST:

Cost of Graduate Class

Travel Expenses

Meals & Lodging

2 6

EST. COST



WORKSHEET # 15

COST SUMMARY SHEET

PURPOSE: Post in the appropriate column the estimated cost and time
of the previous worksheets,which you used to figure cost and time of
ing of each column can give you estimated costs of each of the Rojor
volved in planning and establishing your facility.

computed on each
any kind. Total-
activities in-

FACILITY.REMODELING': HAND TOOL ORDER:

Worksheet # 4 Est. Cost Est. Time. Worksheet # 8 Est. Cost Est. Time

4.1 Walls 8.1 Woods
4.2 Electrical 8.2 Metals
4.3 Sheet Metal 8.3 Hot Metals"
4.4 Plumbing 8.4 Plastics
4.5 Heating 8.5 Crafts
4.6 Floors 8.6 Power Mechanics
4.7 Ceiling 8.7 Graphics
4.8 Equipment 8.8 Gen. IndustrieS
4,9 General 8.9 Elect/Electron.

CASEWORK ORDER:

Worksheet # 5

COST TIME(HOURS)

Est. Cost Est. Time

CASEWORK CONSTRUCTION:

Worksheet # 6
6.1 8' Cabinet
6.2 4' Cabinet w/

doors
6.3 4' Cabinet w/

sliding door
6.4 Corner Cab;
6.5 Sm. Engine

Storage

COST TIME(HOURS)

Est. Cost Est. Time

COST TIME(HOURS)

r- EQUIPMENT ORDER:

Worksheet # 7 Est. COst Est. Time
7.1 Woods
7.2 Metals
7.3 Hot Metals
7.4 Plastics

411 7'5

Crafts
7.6 Power
7.7 Graphics
7.8 Gen. Industries
7.9 Elect/Electron.

COST TIME(HOURS)

8.10 Drafting

COLOR CODING

WorksheetJ 9

MEDIA BOARDS:
Worksheet # 10
10.1 Media Boards

(Tool Panel)
, Holder

10A2 Media Boards
(Tool Panel)

10.3 Hand Tool
Color Coding

10.4 Hand Tool Outline
(Silhouettes)

rtr5 Mounting & layout
of hand tools

40.6 Hand Tool I.D.
10.7 Small ToOl Cab.
10.8 Portable Tool

Holder
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COST TIME(HOURS)

Est. tost Est. Time

COST .TIME(HOURS)

Est. Cost Est. Time

COST TIME(HOURS)



STUDENT MANAGEMENT SYSTEM: BOOK ORDER & STORAGE

Worksheet # 11 Est. Cost Est. Time Worksheet # 13
11.1 Student 13.1 Woods

Notebooks 13.2 Cold Metals
11,12 Attendance 13.3 Hot Metals

Record 13.4 Plastics
11.3 Student Per- 13.5 Crafts

formance Rec. 13.6 Power Mechanics
11.4 Equip. Op. 13.7 Graphics

Check List 13.8 Gen. Industries
11.5 Plan Sheet 13.9 Elect/Electron.
11.6 Material Cost 13.10 Drafting

11.7
Record , 13.11 Book Storage
Student Eval.
Sheets

11.8 Parent Permit
Slip

11.9 Student Orien-
tation 'Sheets ODDS & ENDS

11.10 Notebook Rack
11.11 Plug-In Box

COST TIME(HOURS)

SELF-INSTRUCTIONAL SYSTEM:

Worksheet # 12 Est. Cost Esi. Time
12.1 Basic 10 Sel.
12.2 Building Basic

10 Projects
12.3 Mounting Basic

Sheets 4

12.4 Basic 10 Holder
12.5 Basic 10

Project Holder
12.6 Area Signs
12.7 Price Lists
12.8 Equip..0p.

Notebooks
12.9 Equip. Op.

Sheets
12.10 Equip. Op.

Notebook Stor.
12.11 Equip. Color

Coding
12.12 Equip. I.D.
12.13 Single Concept

Film Loop List
12.14 Film Loop Rack
12.15 Film Strip List
12.16 Film Strip Rack
12.17 A.V. Equipment

COST TIME(HOURS)
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Worksheet # 14
14.1 Misc. Items
14.2 Career Explora-

tion Workshop

ITEM

Remodeling
Casework
Casework Construction
Equipment Order
Hand Tool Order
Color Codiny
Media Board-.

Student Management
Self-,nstructonal
Book Order
Odds & Ends --

7

Est. Cost Est. Time

COST TIME(HOURS)

Est. Cost Est. Time

COST TIME(HOURS)

411
WORKSHEET COST- TIME(HRS)

4

5

6

7

8

9

10

11

.12

13

14

Total Hours.X Hr. Wage

Material Total

Cost Hours

Labor Cost

Material Cost + LaSor Cost = Program Cost



A

'WORKSHEET # 1.6

DEVELOP A TIME LINE

PURPOSE: This worksheet charts a hypothetical planning sequence that begins in
October and ends the following August. The chart is on the reverse of this

sheet. The activities to be accomplished are represented by the worksheets
of this gui* The numbers appearing on the time-line are,those of the work-
sheets.

Worksheet 16.1 is a form that you may use to se.t up your own time line. Begin
by inserting the months during which you anticipate accomplishing the,planning
and installation of your facility. Then enter the worksheets, by number,.that
need to be coTplet0q: Use Worksheet 16 for suggestions as to the sequence in
which the worksheets are to be completed and the time to be alloted for completing
them.

ati
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,

OCT NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JUI.Y AUG.

ORDER EQUIPME TOOLS,

CASEWORK

ORDER MATERIAL,

ORDER NOTEBOOKS & PAPER

SELECT BASIC

PREVIEW AND ORDER A.V.

MATERIAL

.1300K ORDER

COLOR .CODING OibER

REMODELING

CASEWORK CONSTRUCTION

2 6f1

IN$TALL MEDIA BOARDS

MANAGEMENT SYSTEM

SELF-INSTRUCTIONAL SYSTEM,

SUMMER'WORKSHOP.& MISC.

#4.1-4.9 6.1-6.5 10-10.8

#5, 84 10, 71-7 9

11.10, 1 ,11, 12 2-12.7, 12

#11.1- 1.9 12;8

#12.1

12.9

#12.13, 12.15, 12.17

13 1 13.1

#9

10, 12.12, 12.14

12:11

4.1-4.9

'#10 10.8

6.1-6.5

#11'1-11.11

4.
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OCT. NOV, DEC. JAN. ,FEB. MAR, APR, MAY, JUNE AUG,

ORDER EQUIPMENT. TOOLS,

CASEWORK

ORDER MATERIAL

,

ORDER NOTEBOOKS & PAPER

,. SELECT BASIC 10'S

...

PREVIEW AND ORDER A

MATERIAL .ti

BOOK ORDER

COLOR CODING ORDER

REMODELING

.

CASEWORK CONSTRUCTION

INSTALL MEDIA BOARDS

.,

MANAGEMENT SYSTEM

ELF INSTRUCTIONAL SYSTEM

SUMMER WORKSHOP, & MISC.
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APPENDIX A

A-1

CAREER EXPLORATION/INDUSTRIAL ARTS PROGRAM
(STUDENT MANAGED LEARNING)

GOALS FOR CAREER EXPLOkATION

STUDENTS WiLL:

GOAL No.

1 MANAGE THEIR OWN SHOP ACTIVITIES.

2 SELECT AN INSTRUCTIONAL DEVICE AND/
OR DEVELOP HIS OWN PROCEDURE FOR
EACH PROJECT.

3 RECORD ACTIVITIES AND EVALUATE THEIR
OWN PERFORMANCE FOR PROJECTS.

4 WORK IN AT LEAST 75% OF AVAILABLE
AREAS (I.E., METALS, WOODS, PLASTICS,
ETC.) DURING THE COURSE OF THE YEAR.*

5

6

7

RECOGNIZE THE NECESSITY OF PLANNING
THEIR ACTIVITIES.

DEMONSTRATE A POSITIVE ATTITUDE
TOWARD PLANNI G THE4R ACTIVITIES.

DEMONSTRAT
TOWARD S

DEMONST ATE ENCE ON THE
IN5TRUCTOR.

'

*IMPLEMENTATION.OF\ALBANY CAREER EXPLORATION/
INDUSTRIAL.ARTS-(S
PROGRAM NEED NOTJ3
CONTENT (ATREAS LIST
TENT AREAS SHOULD
STUDENT AND FACILI
ING SCHOOL.

UDENT MANAGED LEARNING)
-CONFINED TO THE TECHNICAL
D HEREIN. TECHNICAL CON-
E SELECTED TO FIT THE
Y NEEDS OF THE IMPLEMENT-
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4

THE SytTAVE4v1r. WrL

7.GIV,ENrAPP.OPRIA
SUPPL'Y .tiORHASES ' -

1.

OBJECTDA

.14-IVEV APP OPRI4TE qIIRMS, RE

E FORM'S', .cti

1.3 GIVEN APPROPRI tE GUrDELI
AND CLEANLINES P9,F6R1AN

...,, .

2.1 'GIVEN APPROPRIATE INSTAUCTI.ONAL RE ICES, S*0-1-- T'FIPSg WHICH
BES,T ENABLE MASTEWe OF SELECTED- SKICI..S AND KNOW:EDGES.

2.2 LIST THE STEPS NEOESSARY FOR COMPLETIN,SELECTED PROCESS.

2.3 GIVEN APPROPRIATE TOOLS AND EQUIPMENT, DEMOJSTRATE THEIR
SAFE USE..

2.4 GIVEN APPROPRIATE TOOLS AND EQUIPMENT, DEMONSTRATE THEIR
PROPER USE.

2.5 DEVELOP A PROJECT PLAN CONTAINING A LISTING OF PROCEDURES.

2.45- COMPLETE A SELECTED PROJECT ACCORDING TO PLAN.

3.1 GIVEN A STUDENT PERFORMANCE FORM, RECORD ACTIVITIES COMPLETED:"
0

3.2 GIVEN EVALUATIVE CRITERIA, COMPLETE A SELFEVALUATION OF
SELECTED PROJECTS.

4.1 GIVEN A SUFFICIENT NUMBER OF AREAS, PERFORM SELECTED ACTIV
TIES.IN AT LEAST 75% OF THE,AREAS DURING THE COURSE OF.THE
YEAR.

4.2 PERFORM.BASIC METALWORKING OPERATIONS.

4.2.1 DEMONSTRATE UNDERSTANDING OF AND THE ABILITY TO
COMPLETE HOT METALWORKING OPERATIONS.

4.2.1.1 DEMONSTRATE THE CORRECT PROCEDURES WHEN
WORKING WITH:

-ARC WELDING
BRAZING
CUTTING
GAS WELDING
SOLDERING

'SPOT WELDING



4.2.1.2 DEMONSTRATE PROPER FOUNDRY PROCEDURES FOR:

POURING
PATTERN MAKING
MOLDING
CORE MAKING
STYROFOAM CASTING
INVESTMENT CASTING

4.2.1.3 DEMONSTRATE PROPER PROCEDURES WHEN WORKING
WITH: i
FOUNDRY FURNACE
FORGE i

SOLDERING FURNACE
c

4.2.2 DEMONSTRATE UNDERSTANDING OF ANDNE ABILITY TO PERFORM
COLD METALWORKING PROCESSES.

4.2.1.1 DEMONSTRATE CORRECT PROCEDURES WHEN PERFORMING
BASIC SHEET METAL PROCESSES:

FORMING
BENDING
CUTTING
ETCHING
PATTERN LAYOUT
RIVETING
'PEENING
ROLLING
SEAMING
SOLDERING
SPINNING

4.2.2.2 DEMONSTRATE THE CORRECT PROCEDURES WHEN
PERFORMING tHE PROCESSES OF:

COLD BENDING
CUTTING
DRILLING

, FILING
HOT BENDING
RIVETING
TAP AND DIE THREADING
TWISTING

4.2.2.3 DEMONSTRATE COR1REaTPROCEDURES WHEN OPERAT
ING COLD METAL STATIONARY EQUIPMENT:

BENDER
DRILL PRESS
FORMING ROLLER
GRINDER
METAL LATHE
PAN BRAKE
POWER HACK SAW
SHEAR
WIRE WHEEL
SANDER/GRINDER
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4.2.2.4 GIVEN APPROPRIATE INSTRUCTION AND RESOURCES,
FO.ISH PROJECTS USING APPROPRIATE PROCEDURES.

4.3 DEMONSTRATE UNDERSTANDING OF AND ABILITY TO,PERFORM BASIC
OPERATIONS AND PROCESSES COMMON TO THE GRAPHIC COMMUNI*CATIONS
FIELD.

4.3.1 DEMONSTRATE PROPER USE AND CARE OF BAS.IC TOOLS,
INSTRUMENTS AND EQUIPMENT.

4.3.2 SELECT AN IDEA AND DESIGN A TRADEMARK, FAMILY CREST,
ETC. TO REPRESENT IT.

4.3.3 ANALYZE PROOF SHEETS OF PHOTOS AND CROP TO IMPROVE
QUALITY.

4.3.4 DEVELOP DESIGNS AND PASTE-UPS.

4.3.5 ILLUSTRATE PROPER USE OF DIMENSIONS AND TOLERANCING.

4.3.6 COMMUNICATE AN IDEA BY MAKING A THUMBNAIL, ROUGH AND
FINISHED SKETCHES.

4.-3.7 USING SYMBOLS, PREPARE A WORKING DRAWING WHICH CON-
FORMS TO ACCEPTED URAWING STANDARDS.

4.3.8 DEMONSTRATE UNDERSTANDING OF DESIGN METHODOLOGY BY
APPLYING 18SIC PRINCIPLES TO THE SOLUTION OF SELECTED
PROBLEMS.

4.3.9 DEMONSTRATE COMPE,TENCE IN PHOTOGRAPHY BY PROP'ERLY
' COMPLETING SELECTED ASSIGNMENTS.

4.3.100PASELECT AND USE A REPRODUCTION SYSTEM THAT BEST MEETS
THE REQUIREMENTS OF A GIVEN JOB.

4.3.11 ASSEMBLE VISUAL MATERIALS, USING AT LEAST TWO1DIFFERENT
REPRODUCTION METHODS.

4.3.12 OPERATE AT LEAST TWO DIFFERENT PIECES OF REPRODUCTION
EQUIPMENT IN A SAFE AND PROPER MANNER.

4.3.13 OPERATE A PRESS IN A SAFE AND PROPER MANNER.

4.3.14 APPLY SKETCHING AND MECHANICAL AIDS TO RENDER TECHNICAL
ILLUSTRATIONS.

4.3.15 SKETCH AND IDENTIFY ISOMETRIC, OBLIQUE, ORTHOGRAPHIC
AND GEOMETRIC CONSTRUCTIONS.

4.3.16 DEMONSTRATE KNOWLEDGE OF THE PRINCIPLES OF ORTHOGRAPHIC
PROJECTION, SKETCHING, SECTIONING, AND WORKING DRAWINGS.

4.4 DEMONSTRATE UNDERSTANDING OF AND PERFORM BASIC OPERATIONS AND
PROCEDURES COMMON TO THE FIELD OF INDUSTRIAL MECHANICS.
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4.4.1 DEMONSTRATE THE PROPER CARE AND USE OF BASIC HAND
AND POWER TOOLS.

4.4.2 IDENTIFY EACH OF THE THREE TYPES OF LEVERS.

4.4.3 DEMONSTRATE HOW EACH OF THE THREE LEVERS IS USEO TO
GAIN MECHANICAL AOVANTAGE.

4.4'.4 IDENTIFY THE WHEEL, AXLE, PULLEY, INCLINED PLANE,
SCREW, AND THE WEDGE AS FOUND IN SIMPLE MACHINES.

4.4.5 DEMONSTRATE HOW MECHANICAL ADVANTAGE IS GAINED IN
EACH TYPE OF SIMPLE MACHINE.

4.4.6 DEMONSTRATE AN UNDERSTANDING OF AND THE ABILITY TO
APPLY THESE'SIMPLE MACHINES TO THE MORE COMPLEX
MACHINES OF TODAY.

4.4.7 DEMONSTRATE THE ABILITY TO PERFORM BASIC SERVICE
OPERATIONS ON BOTH TWO- AND FOUR-STROKE ENGINES.

4.4.8 DEMONSTRATE THE ABILITY TO INCREASE SPEED AND DECREASE
TORQUE (OR DECREASE SPEED AND INCREASE TORQUE) BY
EITHER CHANGING THE SIZE OF PULLEYS OR CHAIN SPROCKETS.

4.4.9 GIVEN FOUR BASIC TYPE OF GEARS, IDENTIFY THE SPUR,
HELICAL, WORM, AND BEVEL.

4.4.10 DEMONSTRATE THE ABILITY TO INCREASE SPEED AND DECREASE
POWER OR DECREASE SPEED AND INCREASE POWER BY CHANGING
THE SIZES OF THE GEARS ON AN INPUT OR OUTPUT SHAFT.

4.4.11 RECOGNIZE THE BASIC COMPONENTS OF MECHANICAL SYSTEMS
AS THEY RELATE TO THIS COURSE.

4.4.12 DEMONSTRATE THE ABILITY TO CONNECT BASIC COMPONENTS
INTO A MECHANICAL SYSTEM.

4.4.13 RECOGNIZE THE BASIC COMPONENTS OF,THE HYDRAULIC SYSTEM.

4.4.14 DEMONSTRATE THE ABILITY TO CONNECT BASIC COMPONENTS
INTO A HYDRAULIC SYSTEM.

,

4.4.15 RECOGNIZE T

4.4.16 CONNECT BAI
SYSTEM.

COMPi 1T5 ar-A FLUID POWER'SYSTEM.

ONENTS INTO A GIVEN FLUID POWER

4.4.17 CONNECT BASIC COMPONE S INTO A FLUID-MECHANICAL
SYSTEM THAT WILL AUTOMAT. Y CONTROL THE MOTION
IN A SYSTEM.

4.4.18 ASSEMBLE AN'ELECTRIC MOTOR DRIVEN SYSTEM THAT CAN BE
SHIFTED IN AND OUT OF OPERATION THROUGH THE USE OF
FLUID CONTROLS.

4.4.19 DEMONSTRATE THE ABILITY TO PERFORM BASIC MAINTENANCE
PROCEDURES ON SELECTED MACHINES.
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4.5 DEMONSTRATE THE ABILITY TO PERFORM BASIC OPERATIONS COMMON
TO THE WOOD/FOREST PRODUCTS INDUSTRY,

4.5.1 DEMONSTRATE THE ABILITY TO PERFORM BASIC HAND WOOD-
WORKING PROCEDURES IN A SAFE AND PROPER MANNER.

4.5.1.1 DEMONSIRATE CORRECT HAND SANDING PROCEDURE'S.

4.5.1.2 DEMONSTRATE PROPER USE OF HAND SCRAPING TOOLS.

4.5.1.3. DEMONSTRATE PROPER USE OF WOOD FILES.

R
4.5.1.4 DEMONSTRATE CORRECT HAND PLANE PROCEDURES

WHEN SURFACING WOODS.

4.5.1.5 CUT WOOD TO SPECIFICATIONS USING HAND SAWS.

4.5.1.6 SHAPE AND REMOVE MATERIAL TO SPECIFICATION
USING CARVING TOOLS.

4.5.1.7 DRILL HOLES TO SPECIFICATION USING HAND
DRILLS.

4.5.1.8 JOIN MATERIALS TOGETHER USING PRORER JOINTS
AND PROCESSES.

4.5.2 DEMONSTRATE THE ABILITY TO PERFORM BASIC MACHINE WOOD-
WORKING PROCEDURES IN A SAFE AND PROPER'MANNER.

4.5.2.1 CUT MATERIAL TO SPECIFIED SIZE USING THE
BAND SAW.

4.5.2.2 DEMONSTRATE ABILITY TO DRILL HOLES TO SPECI-
FICATION USING A POWER DRILL.

4.5.2.3 DEMONSTRATE ABILITY TO DRILL HOLES TO SIZE
USING A DRILL PRESS.

4.5.2.4 CUT MATERIAL TO DIMENSION USING THE TABLE,
CIRCULAR, RADIAL ARM, SCROLL, AND SABER SAWS.

-4.5.2.5 DEMONSTRATE THE ABILITY TO OPERATE THE JOI4TER.

4.5.2.6 TURN MATERIAL TO TOLERENCES USING THE WOOD '-

LATHE.

4.5.2.7 DEMONSTRATE THE ABILITY TO REMOVE. MATERIAL
USING THE BELT, DISC, AND VIBRATTNG SANDER.

4.5.2..8 DEMONSTRATE THE ABILITY TO REMOVE MATERIAL
USING'THE UNMLANE.

4.5.2.9 REMOVE MATERIAL USING THE SANDER/GRINDER.

4.5.2.10 APPLY APPROPRIATE FINISHES TO'SELECTED PROJECTS.
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4.6 DEMONSTRATE THE ABILITY TO PERFORM BASIC OPERATIONS AND
PROCEDURES COMMON TO THE FIELD OF ELECTRICITY/ELECTRONICS.

4.6.! DEMONSTRATE bNDERSTANDING OF THE BASIC FUNDAMENTALS
\

OF ELECTRICITY.

4.6.1.1 DEMONSTRATE CORRECT SAFETY PROCEDURES.

4.6.1.2 DISTINGUIS BETWEEN VARIOUS WIRE GAUGES.

4.6.1.3 IDENTIFY COMMON ELECTRICAL COMPONENTS.

4.6.1.4 COMPUTE RESISTANCE GIVEN CURRENT AND VOLTAGE.

4.6.1.5 COMPUTE CURRENT, GIVEN RESISTANCF AND VOLTAGE.

4.6.1.6 COMPUTE VOLTAGE, GIVEN RESISTANCE AND CURRENT.

4.6.1.7 DEFINE VOLTAGE, CURRENT, AND RESISTANCE AND
STATE THEIR RELATIONSHIPS.

4.6.1.8 DESCRIBE THE DIFFERENCE BETWEEN AN AC AND
DC VOLTAGE AND STATE A SOURCE FOR EACH.

4.6.1.9 SOLVE FOR VOLTAGE DROPS AROUND A CLOSED
CIRCUIT WITH A GIVEN SOURCE VOLTAGE.

4.6.1.10 SOLVE FOR POWER CONSUMED IN A SERIES CIRCUIT.

4.6.1.11' IDENTIFY AND DESCRIBE BASIC ELECTRIC'AL
SYMBOLS.

4.6.2 DEMONSTRATE THE ABILITY TO APPLY BASIC ELECTRICAL
FUNDAMENTALS TO PRACTICAL PROBLEMS.

4.6.2.1 DEMONSTRATE THE ABILITY TO USE,BASIC ELEC-
TRICAL HAND TOOLS IN A SAFE AND EFFECTIVE
MANNER.

4.6.2.2 GIVEN ELECTRICAL COMPONENTS, SOLDER THEM IN
AN ACCEPTABLE MANNER USING A SOLDERING GUN.

4.6.2.3 GIVEN ELECTRICAL SCHEMATICS, CONSTRUCT BASIC
CIRCUITS AS DIRECTED.

4.6.2.4 CONNECT A VTVM AND/OR VOM INTO A CIRCUIT AND
RECORD THE MEASUREMENTS.

4.6.2.5 GIVEN A POWER SUPPLY, APPLY VARYING OUTPUTS
TO SELECTED LABORATORY PROBLeMS.

4.6.2.6 GIVEN DIFFERENT TRANSISTORS, DETERMINE THE
TYPES WITH AN OHM METER.

4.6.2.7 GIVEN A SCHEMATIC, ASSEMBLE,A FORWARD BIASED
TRANSISTOR CIRCUIT.
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4.6.2.8 GIVEN APPROPRIATE COMPONENTS, RECTIFY AN \,

AC VOLTAGE.

4..6.2.9' GIVEN APPROPRIATE COMPONENTS, REMOVE RIPPLE
_FROM A RECTIFIED AC VOLTAGE,

4.7 DEMONSTRATE THE ABILITY TO PERFORM BASIC PLASTICS FORMING,
ASSEMBLY, AND. FINISHING OPERATIONS.

4.7.1 DEMONSTRATE THE ABILITY TO PERFORM BASIC PLASTIC
PROCESSES.

4.7.1.1 PERFORM INJECTION MOLDING OPERATIONS.

4.7.1.2 PERFORM BLOW MOLDING OPERATIONS.

4.7.1.3 PERFORM EXPANDABLE'POLYSTYRENE,OPERATIONS.

4.7.1.4 PERFORM COMPRESSION MOLDING OPERATIONS.

4.7.1.5 PERFORM VACUUM FORMING OPERATIONS.

4.7.1.6 PERFORM PLASTISOL MOLDING OPERATIONS.

4.7.1.7 PERFORM POWDER MOLDING OPERATIONS.

4.7.1.8 PERFORM FOAM MOLDING OPERATIONS;

4.7.1:9 DEMONSTRATE PROPER PLASTICS CASTIN9 PROCE-
DURES.

4.7.4.10 PERFORM PLASTICS CEMENTING OPERATIONS%

4.7.1.11 WELD PLASTJC MATERIALS TOGETHER USING

4.7.1.12

4.7.1.13

PROPER OPEkATIONS.

CUT AND MACHINE PLASTICS MATERIALS TO SPECI-
FICATIONS.

DEMONSTRATE UNDERSTANDING OF THE METAL COAT-
ING PROCESS.

-

4.7.1.14 DECORATE PLASTICS THROUGH THE HOT STAMPING
PROCESS.

4.7.1.15 DECORATE PLASTICS THROUGH THE SCREEN PRINTING
PROCESS.

4.7.1.16 PERFORM,ENGRAVING OPERATIONS ON PLASTIC
MATERIALS.

4.71.17 POLISH PLASTICS MATERIALS TO SPECIFICATIONS.

4.7.1.18 LAMINAT, FIBERGLASS TO SPECIFICATIONS.

4.7.1.19 LAUP LAMINATED FIBERGLASS TO SPECIFICATIONS.
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4.72 DEMONSTRATE THE ABILITY TO OPERATE PLA5TICS EQUIPMENT.

4.7.2.1 OPERATE A HEAT GUN SAFELY AND PROPERLY.
4

4.7.2.2 OPERATE A CHOPPER SAFELY AND EFFICIENTLY.

4.7.2.3 OPERATE A GEL COAT SPRAY GUN.

4.8 DEMONSTRATE THE ABILUY TO PERFORM BASIC CRAFT OPERATIONS.

4.8.1 DEMONSTRATE THE ABILITY TO CORREtTLY PERFORM BASIC
PROCESSES WHEN WORKING WITH:

LEATHER STAMPING
LEATHER TOOLING
COPPER ENAMELING.
FOIL TOOLING
WOOD CARING
DYING
'ROCK CUTTING
ROCK POLISHING
ROCK GRINDING-7'
FLY TYING
MARQUETRY'
DECOPAGUE

4.9 DEMONSTRATE AN UNDERSTANDING OF AND THE ABILITY TO APPLY
BASIC GENERAL INDUSTRIAL PRACJICES AND PROCECURES.

4.9.1. GIVEN APPROPRIATE RESOURCES, CAST MATERIALS TO
SPECIFIC4TIONS.

4.9.2 GIVEN TOOLS AND MATERIALS, CUT AND PLACE TILE AS
SPECIFIED. 0

4.9.3 GIVEN PLANS, CUT RAFTERS TO,SPECIFICATIONS.

4.9.4 GIVEN BLUEPRINTS, FRAME A WALL TO' SPECIFICATIONS.

4.9.5 GIVEN A PROBLEM, LAY BRICK AND STONE TO,SPECIFICATIONS.

4,9.6 GIVEN INSTRUCTIONS, MIX CONCRETE TO SPECIFICATIONS.

4.9.7 GIVEN INSTRUCTIONS, MIX MORTAR AS DIRECTED.

4.9.81kIVEN A PROBLEM, PERFORM BASIC PLUMBING OPERATIONS
S DIRECTED.' .11,`

4.9.9 GIVEN INSTRUCTTONS, APPLY ROOFING MATERIALS AS
DIRECTED.

4.9.10 GIVEN PLANS, CUT AND SET GLASS 4S DIRECTED.

4.9.11 GIVEN PLANS, APPLY DRYWALL IN THE PRESCRIBED MANNER.

4.9.12 GIVEN,A SET OF HOUSEPLANS, ASSEMBLE A MODEL TO SCALE.

A-9
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4.9.13 GIVEN A PROBLEM, ENGAGE IN A

4.9.14 GIJEN BLUEPRINTS,
CONSTRUCTION. .

CONSTRUCT A

4.9.15 GIVEN BLUEP14NTS,
CONSTRUCTION?

CONSTRUCT A

4.9.16 GIVEN BLUEPRINTS,
TIONS.

CONSTRUCT A

MASS PRODUTION EFF0

HALFSCALE CORNER

FULLSCALE CORNER

STRUCTURE TO SPECIF#CA

5.1 GIVEN APPROPRIATE GUIDELINES; DEVELOP A PLAN,FOR THEIR
ACTIVITIES.

6.1 GIVEN AW"ATTITUDE TOWARD PLANNING INSTRUMENT", EXHIBIT A
SIGNIFICANT INCREASE IN POSITIVE ATTITUDE TOWARD PLANNING
ACTIVITIES.

7.1 GIVEN AN "ATTITUDE TOWARD SELFINSTRUCTION INSTRUMENT",
EXHIBIT A SIGNIFICANTLY MORE POSITIVE ATTITUDE TOWARD SELF
INSTRUCTION.

8.1 GIVEN,AN "INSTRUCTOWDEPENDENCE ASSESSMENT INSTRUMENT",
EXHIBIT A SIGNIFICANT DECREASE IN DEPENDENCE ON THE INSTRUCTOR., ,
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APPENDIX B

B-1

THE BAS 6' s

INCLUDED IN YHIS APPENDIX TO THE GUIDt ARE
COLLECTIONS OF PLAN SHEETS. FOR BASIC 10'S
IN EACH OF THE ACTIVITY'AREAS. THE BASIC
fO'S.ARE DISCUSSED ON PAGE 52 OF THE GUME,
AND SUGGESTIONSFOR BUILDING AND.DISPLAYING
BASIC 10'S ARE, ORESENT IN WORKSHEET SEFIES.
12. 1-0 COMPLETE THE BASIC 10 PLAN SHEETS:, t

FILL IN THE REFERENCE-SECTION WITH THE, MEDI,A
,FROM YOUR PACILITY. "XEROX THE. BASIC 10
SHEETS FROM THIS 'SECTION pN. A DBFFERENT

:COLORED PAPER FOR:EACH ACTIVITY2AREA AS
FOLLOWS:

PAGES

B-2' B-16
B-17 B-28
t;)-- B-40
B-41'--B-52
)07.53

1:3:67. :1- B-83
4:184 7 8-95'
a-96 B-414
B-115- B-126

AREA PAPER COLOR

WOODS
COLD META14
ROT METALS"'
PLASTICS.
CRAFTS
POWER
GRAPHICS .

'GENERAL IND.
'ELECTRICITY/

.

ELECTRONICS

e "

1.
A
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YELLOW
BLUE

. RED
PINK
PURPLE

.1 ORANGE
"I7 GREEN

GRAY,
WRITE.
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TITLE. .LIGHT ORGAN' CABINET.

SKETCH:
MTErOt:

4110
4 PZ:*'.. X 1" X 12"
MAHOG24

4 PCZft44'4 " X

PIOig;1'
1 PC. 1/8" X 11 1/4" X
11 1/4" ACRILSC

1 PC. 1/8" X 01/4" X
11 1/6' -11MP. ARp BOARD-

6" X 12"

Tr

TOOLS & E-QU I.PMENT: TARLF SAM. DRIL4 &WASS. RULE. 6M8INAT ION -SQUARE , ORBI TAL

SANDER

PROCEDURE. : REFE7.2ENCE,S :

--

1. CUT 4PIECES-OF crOE WITH A 45 DEGREE MITRE.ON
'EAC END. THESE4P;ECE's ARE THE CABINET SIDES.

2 .

A

MAKE A kABBETCUt DEEP X 3/8" WIDE.
11-1E:A.N$IDE EDGE5.0FALL FOUR SIDES-4

N

Ll

43t. GLUE*ND CLAMT,'ALL FOUR MITRE JpiNTS TOGETHER.
4

4. AFTER GLUE IS DRY, REMOVE-CLAMpS'AND SAND CABINET
SMOOTA-I.

4
4

5. CUT A 45 DEGREE MITRE ON THE EN1 OF EACH PIECE OF
MAHOGANY. .THESE PIECES WILL FO-IM A 4AME TO HOLD
THE ACRYLIC PANEL IN PLACE.'

6. APPL'Y STAIN FfNISH TO.WOOD PARTS.

7. IIISTALL ACRYLIC PANEL IN FRONT RABBET. SECURE IN
"\PLACE-BY FASTENING SMALrL" FR,AME 70 SIGES WITH'

-
INSTALLHARD BOARD IN BACK GF'CABINET TEMPORARILY.
THIS BOARD.WILL,HOLD THE LrGHTS AND ELECTRONIC
COMPONENU..WHEN NEXT PHASE OF-PROJECT IS COMPLETED.

?).

5 0 2 7 5: 131- 2.
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JITLE: PLASTIC AND.y,OOD CHESS/CHECKER SET

SKETCH:

COST:

,:MATERIAL:

'40AYLIC PLASTIC, 1/8", X
12"

'HARDWOOD, 4 PIECES
-'"1" X 2" X 1-2"

,TOOLS 8, EQUIPMENT: TABLE SAW. UTILITY KNIFE. FRAMING SQUARE

A

PROCEDURES: REFERENCES:

1: 'FROM f2" 02" x:1(8" ACRYLIC PLASpC, CUTAI-0

10' 1/2" X 10 1/2" SQUARE.'

,2: IF PLASTIC HAS PAPER ALREADY ON IT, DO NOT REMOVE.
'ANDTPROCEED TO STEP #5. IF PLASTIC DOES NOT HAVE
PAPER ON IT, CUTNouT SOME BUTCHER.PAPER'A..LITTLE
'LARGER tHAN PLASTIC AND APPLY RUBBER TO BOTH ONE
SIDE OF PAPER AND ONE SIDE OF.PLASTIC.

3. WHEN 'CEMENT IS'DRY, PRESS THE...TWO PIECES TOGETHER.
-

4. TRIM EXCES$ PAPER.

5. MARK OFF A 1/4" BORDER. '

4v 4
6. DIVIDE THE REMAINTNG AREA. INTO 1 1/4" SQUARES'..

.7.- p.JT. THE BACKING PAPEON THE CINESWITH UTILITY
w KNIFE AND 'STEEL AND::THEN PEEL OFF ALTER=.

-NATIKG,SQUARES.,

8- PAINT.PLASTIC WH
.

APER WAS PEELES OFF WITH BLA9<
/ op RED SPRAY AND L T'DRY., ,

..
.

,

9. REMCVE..T4E Rr4AINI(4-G BACKING PApER.

1 1,.

12.

PROCESS WOODTO GIVE DIMENS'IONS.

,CUT 1/8"-G 00VE, 1/A" DEEP LENGTHWISE ON INSIDE
F HARDWOQ 4/4";FROM TOP.
_

.

M TRE THE ENDS OF HARDWOOD PIECES At £5.
- ,

13. FIT HARDWOOD TOGETHER WITH. ACRYLIC F tTED INTO
GROOVE. (PAINTED SIDE VOWN.)

-4.
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PLASTIC AND WOOD CHESS/CHECKER aOARD (CON'T)

r

14. GLUE HARDWOOD TOGETHER (WHITE GLUE) WITH 'ACRY'LIC
FITTED INTO THE GROOVE (PAINTED SIDE cipww..

'HARDWOOD MAY BE OILED AT THiS



TITLE:. LAMINATED tANDLE HOLDER

SKETCH:

COST:

MATEMAL:
14,A-728" THICK VENEER 31/ 6/

L NOSY CREATION CANDLE CUP ',A

2 PCS. GARNET PAPER

WHITEGLUE.

I 3/4" LONG 6 32
MACHINE SCREW-E. NUT

/

t

TOOLS & EQUWMENT: LAM INAT I NG JIG'''PORM, METAL TEMPLATES , SARAN'; WRA1F646R'

SIMILAR PLASTIC), BANDSAW, GLUE CLAMPS, DRILL PRESS,:1/8" DRILL Bit; D11011

SANDER., SCREWDRIVER

PROCEDURES: REFERENCES: Afir

1. OBTAIN 7,PIECES OF VENEER (SIZE STATED).

2. .SM.E.,,p. GLUE ON ALL BUT OUTER FACES.

, ,

PROTECT OUTER FACES WLTH SARAN WRAP:

:Pl.:ACE:IN JIG .FORM ROR GLUING:

. 5." CLAMP TIGHTLY .WITH:GLUE CLAMPS. CAUTION: MAKE
-

SURE VENEERS SLIP EVENLY FROM CENTER OF CURVE.

, LET'AIR DRY IN CLAMPED(FORM FOR HOURS.

RtMOVE,FRON tLAMPED FORM. 4D.N.

. .SMOOTH.ONE EDGE OF S/ENEER LAMLNATION 14GAINST DISC
' SANDqR_. Pg.

4 GalADEDGE'PARALLEL.ON BANDSAW 2 1/2" WIDE.

.17.9 WITH REMAINING EVEN PIECES.
:t1

L4TE PATTERN ON I LAMINATION'.

TEMPLATE eATTERN ON4WER LAMINATION.
ittP.

0,NVE./-CURVE WITHtDISC SANDER.

TONCAVE CURVE WITH DRUM.

13( ,

.

''0,v14.-'PORM BO
.

- .

PREP LAMINATI00.54/WITH ABRASIVE PARER.
.

MARK10ENTA OF EACH -LAMINATION FOR.1/8" HdLE.-
A ye

,11;5 278
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--:- LAMINATED CANDLE HOLDER (coN'T)

DR;t1. 'ECH LAMINATION &ND 1E3SE OF KOSY CUP.

&LAP18. 1..AMINATIONS: SPRAY. PAINT KOSY CUP.

19: -F LAMINATIONS,AND KOSY COP TOGETHER WITH .

..k NE 'SCREW AND NUT.
.1)

g'

1

100

404 ,

279
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A

, BOWL COST

MATER I AL

2" HARDWOOD STOCK

8" SQUARE 3/4" X 8" X 814
PLYWOOD

8 1 1/4" NO.' 10 W000tcREw

-

-",TOOLS,& EQUIPMENT. IATHP, RANDSAW, G1UF CI AMPS, SCRFWDRIVER. COMPASS
a

a

PROCEDURES : RERENCES

1. SELECT KIND oF WOOD YOU DESIRE.

2. CUT TO APPROXIMATE SIZE WITH HANDSAW.

3.. IF G.Ly.1,Nd IS NECESSARY TO GET
.MAKIOG S.UREIEDGES ARE SQUARE.

4.Vt(COT-3%" F:IR PLYWOOD

,
.

;
pi,

... ,... -

4 -I

IDTH, DO'SO AFTER

_

8" X8". USE BANDSAW OR HAND

" PjgCE OF BUTCHER PAPER.

'TlBOTTOM SIDE OF BOWL BLAIN* IS '

1 4

IA4011NYL GLUE, GLUE BUTCHER PAPER TO THE
BOTTOM SIDE,- b0 BOWL BLANK. PUT GLUE.ON EVEN. P(.6.

'GLUE ON TOP OFAIT:UACNER PAPER AND-.2-ON oNg SIDE OF
3/4" PLYWOOD. PUUED SIDES TOCETHEP AND CLAMP
ALL PARTS FIRMLY WITH 4 HANDSCREW CLAMPS.

. .#.

c .

.; 8. .PEMOVE CLAMPS AFTER,G4LUVDRiES AND MARK CENTER OF
e

SQ6ARE PLYWOOD.
, 46
9. DRAW 5,,IRCLE_ON BLANK AND CUT OUT ON BANDSAW.

. ç 10.

.v14,;04

-

CENTER AND MOUNT FAtE PLATE WITH 8 1'1/4" NO.
'.WOODSCREWS.

.iioop 11. ,FUT. ON LATHE.

12. USE ROUND NOSE CHI5EL AND'SHAPE To- DE5IRE5 SHAPE.,
KEEP LATHE SPtED.SLOW'AT' FORS* AND NEVER OVER 1000
RPM WHEN BOWL6 IS.ROUND.

280

. , h.
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4101144
0.4110/11k1* L s( CON T

.,1447aair#

13. FINISH WITH DANISH-OIL.
-

REMOVE FACEPLATE. REMOVE PLYWOOD WITH' WOOD CHISEL.

15. FELT MAY eE CUT ND GLUED TO BOTTOM.

1, '`P

#

44;

B-8
7



TITLE; UESSER CADDY,

SKETCH

1.11
le

COST)

MATER! AL : MAHOGANY OR WALNUT

3/4" * 5 1/411 X 14"
HARDWOOD

2 Pc's. 1/8" X 8" BRAZING
ROD

2 Pc.. CORK 'OR FELT,
4-" X 5 3/8"

Pc. ' CORK OR FEL T 5 " X 12 "

T-oaq a../EQ.0 I Pt1ENT : *ND SAW-. RULER. ROUtER. SANDEROODRILL PRESS, SIDECUTTERS,

MALLET CORE BIT/i85116 OR IJSE 'STANLEY 71'2'CUTTER AND GRIND OFF RUNNER.

-JIGS ARt DESIGNED FOR ROUTERS 'WITH 5. 1/4" ,OR. 6" DIA. GUIDES. .

REFERENCESPROCEDUFCS:

-;.,'TRikiCE.PATTERN ON' SUITABLE MATERIAL.

2. COT AND'SAND TO PATTERN LINE. BANDSAW - SANDER.
0'

3. PREPARE FACE SURFACE BY SANDING.

4. SELECT PROPER JIG FOR YOUR ROUTER':

rNSTALL IN RIGHT OR LEFT JIG AND ROUTE,.MATERIAL.

6. ,SET ROUTER BIT TO CUT 3/8" DEEP., P

74 ROUTE OUT MATERIAL.
4

8. INSTALL IN OTHER JIG AND ROUTE(MATERI40.

9. REMOVE FROM JIG AND PARE'BOTTOMS WITH CHISEL.

10. MARK EDGES AT APPROXIMATELY 1/8" AROUND PROJECT.,4

CUT EDGES TO,30 DEGREES ANGLE TO FORM CHAMBER
LEAVING ABOWT 1/8P SQUARE AT TOP TO PREVENT SHARP
EDGE. BANDSAW SANDER.

1(2. FINISH SAND PROJECT.

CUT.FELT OR CORK TO FIT BOTTOM OF ROWTED AREA AND
BOTTOM OF PROJELT. USE PATTERNS.

014., MEASURt AND DRILLi1/8" HOLES 1/2" DEEP
OF PROJECT, LOCATE FROM PATTERN.

IN CENTER

15. CUT 1/8" BRAZING ROD TO 8" LONG AND BEND TO
PROPER SIZE.

232
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DRESSERCADDY (coN'T)

16. PUT 2 3/4" IN VISE AND BEND AT RIGHT ANGLE. DO
-TEACH END.

17. APPLY GIL FINISH.

18.. QOMENT FELT IN PLACE. CONTACT CEMENT OR WHITE
GLUE.

19. INSTALL BRASS ROD.

1

e 4

41.

I.

4

*



TITLE: CUTTING BOARD LAMINATION

SKETCH:

COST:

MATERIAL:

1" THICK SHORT STOCK HARD
WOOD, APPROX. 10" LONG

LEATHER STRAP

WATER REPELLANT GLUE

VEGETABLE OIL

ABRASIVE PAPER

TOOLS & EQUIPMENT: C,TRCin AR SAW. SANDFR, DRILL PRESS. SCROLL SAW OR BAND

sAA.,_BAR_si_AmasaLuz_scRA'&a.,QABILLE_TssaAaER

PROCEDURES: REFV2ENCE :

1. SELECT MATERIAL. LAY PIECES OF WOOD SIDE BY SIDET1
AND ARRANGE PIECES TOSUIT YOURSELF.

2. CUT PIECES TO WIDTH ON CIRCULAR SAW. ANY WIDTHS
AND COMBINATIONS OF SIZES MAY BE USED. CUT ENOUGH
SO A PIECE OF WOOD PROXIMATELY 8" WIDE WILL RE°
SULT WHEN PIECES A E GLUED TOGETHER.

3. EDGE GLUE PIECES TOGE/ItiER IN DESIRED PATTERN. LET

DRY OVERNIGHT. -

4. 'SCRAPE OFF EXCESS GLUE WITH GLUE SCRAPER.

'S. USE HAND PLANE, CABINET SCRAPE.W,_AND SANDER TO
ROUGHLY FINISH BOTH SIDES.

Are,.

6. "DRAW SHAPE OF CUTTING BOARD ON YOUR P/ECE.OF

CUT.TO LIN ON BANDS/WOR SCROLL SAW.

8. DRILL 1/2"HOLE,IN HANpLE ON DR:ILL PRESS.

9. DO ALL FINISH SANDIN.CI.ROUNDING EDGES AS DESIREQ..'
.

e.;#0

10. APPLY VEGETABLE OIL 4 FINISH .

11. ATTACHPIECE OF LEA-THER AS DESIRED TQ HANDLE.

234
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TITLE: DUCK SET

SKETCH;

COST:

r1ATER I AL:

PC. WESTERN RED.CFDAR
1/2" X 6" x18"

3/4" NAILS

1 PC. .013 6" X 6" BRASS

TOOLS 8, EQUIPMENT: HAt4b.SAW. TINSNIPS. BANDSAW. WOOD RASPS; SURFORM FILE.

u" : lum HAND bRILL SCREWDRIVER 1r 11 IRON

SANDER.:OXY-ACETYNE TOReH
, PROCE DU RE S':

1 ;

REFERENCES ;

1. SELECT LUMBER AND CU,T,TO STATED,SIZE HANDSAW.
,v

2.; POSITION TEMPLATES, MARK OUTLINE, AND CUT OUT ON
BANDSAW.'

3. FILE TO DESIRED
BELT SANDER MAY

4. SAND TO REMOA

SHAPE. ROUND EDGES AS DESIRED.
BE USEO.

FILETMARd$,ANO FINISH WITH_DANISH -

OIL. SURFACE MAY BE BU, ED wrTH TORCH IF YOU
DESIRE THIS EFFECT.

5. - SELECT BRASS OR COPPER ANO CUT TO STATED SIZE -"US
TINSHIPS.

6. ' POSITION .WING TEMPLATES AND MARK OUTLINE-.

CUT,OUT WINGS WITH TIN SNIPS OR TORCHr_

PEEN SON TOP SURFACE IF DESIREO.

SOLDE
, 7

,BRADS ON BACK.OFHNINGS.
,o

16. POLISH W.ITH STEEL WOOL ANOFINiSH .WITH GLOSS CLEAR
ACRYLIC:-

. a
' Ai

11. NAIL WINGS:TO WOOD AND ATTACH HANGER TO:BACK. MAKE
,HANGER-OUT OF TIN PLATE-

c40

2-3 5
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410 SKETCH:

COST:

MATER I AL:

1 - 1' X 12" X 16" WESTERN
RED CEDAR OR PINE--

1 .013" 8" X 8 1/2" BRASS

13 *18 3/4"'WIRE NAILS

2 - #5 1/2" R.H. SCR WS

1 24 GA. 12" COPPE WIRE

°

TOOLS & EQU I PMENT : 24 " SCAI E. HANDSAW. BANDSAW QR S_CROJ J SAW . ROUTER . BIT #5096

RASP DANISH - G N OLDER dtEDLE NOSE

LACQUER, OIL, OXY-4CETYL TORCH, WIRE WHEEL, SCREWDRIVER, SIDECUTTER,
PLIERS, TIN SNIPS, SOAP STONE

PROCEDURES : REFERENCES :

1. CUT ONE PIECE OF WESTERORED CEDAR 12" X 16 WITH
'HANDSAW.

tRACE OWL PATTERN ON, BOARD.

3. -t-CUT OUTLINE ON BANDSAW OR SCROLL SAW.
4

4. CUT 'FEATHER LINES WIttl ROUTER.

5. _HAPE CONTOUR OF-OWL WITH WOOD RASP.

6. BURN WOOD SURFACE WITH OXY-ACETYLENE OUTft,TIT.

7. BRUSH CHARRED WOOD WI,TH FOXTAIL, 'WIRE BRUSH OR
WIRE WHEEL.-

-FINISH WOOD WITH DANISH OIL. INSTRUCTION IN
FINISH

9: ATTACH 2-1/2" X 5 R.H. WOC645CREWS ON BACK OF OWL.

10. CONNECT A WIRE TO BOTH SCREWS, TIGHTEN AND TIE
SECURELY.

11. CUT A 9" X 9" PIECE OF .013" BRASS WITH TIN ..SNiPS:

12. WITH SOAP STONE, DRAW THESE PIECES ON THE BRASS:
2 EYES, 2 WINGS, 2 FEET, 1 NOSE.,

13. WITH #0 WELDING Tffr OM OXY-ACETYLENE TORCH, CUT'
OUT METAL PARTS.

14. SOLDER,ONE OR TWO 3/4" WIRE BRADS ON BACK SIDE OF
EACH CRASS' PART,

1 5. .gLEIV:FINISHED SIDE OF BRASS WITH STEEL WOOL.

016. SPRAY FINISHED SIDE WITH CLEAR LACQUER.

17- _LOCATE BRA$S PARTS IN PRORER POSITION AND ATTACH
B.Y PUSHING NAILS INTO THE WOOD..

..

2'86
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TITLE: WOOD SCULPTURE

SKETCH:

COST:

"IATERIAL: MAHOGANY WOOD

CAT: 1" X 4" X 12"

PEN HOLDER: 1" X 4".X 6"

TOOLS & BANDSAW. JIG SAW, HALPHROUNDSUREPORM RASP, HALF ROUND

AND ROUND BAST RD FILE COARSE' A D MEDIUM SAND PAPER, DANISH OIL, 400 WET

OR DRYABRASIVE PAPER, CRoSSCiii,5AW,

PROCEDURES:

1. CHOOSE SCULPTURE SHAPE

2. TAKE SHEET METAL PATT.ER M DISPLAY TO LUMBER
STORAGE:

3. SELECT woop WHICH WIUrFrtTPATTERN,AND LEAVE.VERY
LITTLE WAL...

4. TRACE PATTERN ON WO

5.1 CUT OFF SIZE OF 51-Q,ZIONEEDED. BEYOND THIS STEP
YOU MUST BE CHECKEOMUT ON EACH POWER MACHINE

9/64 DRILL:

REFERENCES :

BEFORE YOU NEED TO,USE.

6. CUT OUT S'HAPE,USING JIGSAW OR BANDSAW..

7.d SHAPE SCULPTURE WI'TH SUREFORM TOOL AND BASTARD
FILES.

B., -SAND OUT FILE MARKS, START WITH COARSE T..0

9. SAND ON OIL FINISH.

JO. WIPE WITH.,CLOTH TO POLISH:

ATTACHING PEN HbLDER

1, DRILL HOLE FOR .PEN MOUNT-WITtH 9/64,DRILL.

2. COUNTERBORE SO THAT 1./3" OF ScREW EX7ENDS THROUGH
FREE FORM §IVOCK.

3. litCREW.ON PEN HOLDER.

-
2,8
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TITLLt BARREL OF SKILL ,

SKETCH

COST:

'IATERIAL:. YOUR CHOICE

1. 1 PC. 2" X 2" X 3 1%2"

. 2. 1 PC. 1'! X 1" X 8"

1 PC. HEAyY4STRING 12".

I SCREW EYE

TOOLS & BACK CAW, IATHF, DPTil PRFss.,, -i/8" FnRSTOrR DRILL BIt.

''ANDPAPPR,'1ATHF Tnol

PROCLOURES: REFERENCES:

1. DRESS PROPERLY, CHECK REFERENCES. .--MOUNT 2"
PIECE IN LATHE.

2. TURN TO SIZE AND S'HAPE. DECORATE SIMILAR TO
MODEL. (MAXIMUM LENGTHt2 3/4" , MAXIMUM DIAMETER
2". ). (BARREL'SHAPED).

/4

3., SAND ON LATHE. a

4. REMOVE FROM LAME, TRIM WASTE FROM TOP' END WIJH
9fAW, AND SAND.

CLAMP'I'N .HAND SCREW AND DRILLWITH 3#/8" FORSTNER
DRILL AND DRILL PRESS TO A DEPTH OF '1 1/4" , AS

ON.MODEL.

6. DRILL PILOT HOLE WITH HAND DRILL, AND INSTALL
SCREW EYE, AS ON MODEL.

7. MOUNT PIECE.NO. 2 IN LATHE AND TURN TO DIMENSIONS
AS GIVEN IN FIG. #2.

8. SANb, THEN REMOVE FROM LATHE AND TRIM.

9. FI.NISH WITH OIL FINISH (OTHER FINISH IF DESIRED).

1021.k 71;4 STRING'AS ON MODEL.

288
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TATL6 HANGLNa FLOWER BXSKET

SKETCH:

COST:

MATER! AL :

2 PCS. RED CEDAR,
1" X 6" X 8"

20 PC5. RED CEDAR
1/4" X 1" X 18"

GALVANIZED SHINGLE NAILS

WIRE

TOOLS & EQUIPMENT: RULE. SQUARE. COMPASS, TABLE SAW, JOINTER OR UNIPLANE,

BAr5AW. DISC ?ANDER, HAMMER, PLIEF4S

PROCIDURES

01,

1. OBTAIN THE RED CEDAR AND ROUGH cuT.

2. MEASURE, MARK AND SAW END PIECES WITH THE BANDSAW.

3. SAND 14 LANE WITH THE DISC SANDER.
2

JOINT ONE EDGE OF LUMBER AND RESAW THE 1/4" X 1"

18" STRIPS wITH THE BAND50.

5.

6. OIL WITH DNISH OIL. ,

/. CuT ANb FIT HANGING WIRE.

'AS5%BW PARTS WITH GALVANIZED

\NEL-16

Si-LINGLE

.

2 8 9

REFERENCES :



.) TITLE: BENCH METAL FIREPLACE S T (SHOVEL)

SKETCH:

COST:

MATER I AL: .

1 PC. 1/8" X 1/2" X 52"
FLATBAR

1 PC. 5 1/2" X 6 1/4" 20 GA.

SELF TAPPING SCREWS

.5 1/8 X 3/8 IRON RIVET

4 - No. 6 3/4" PAN HEAD
SCREWS

TOOLS & EQUIPMENT HACKSAW. RULE. DRILL. BENDING 49_: BALL PEEN HAMMER.

N R P R VE r-1L:E T N SNIPS PA BRAKE DRILL PRE

BAND SAW.

PROCEDURES:

i1. CUT 52" PIECE OF 1/8 X 1/2 FLATBAR.,

2. MARK,'CENTER PUNCH, AND DRILL AS SHOWN IN FIG. 1 .

DRILL TWO END HOLES 1/8" , THE REST 5/32.
,I.

0

43 ni---14.1"
8

0
I I I 3

5
2

n

2 8

3. REMOVE BURR.EDGES WITH FILE. \

A. .FIND CENTER AND BEVD OVEP 1 1./2" PIPE.

REFERENCES:

5. °LAYOUT ENDS AS SHOWN 1,1\1 FIG. 3. PLACE IN VISE AND
BtND AS ON SHOP MODEL.

FIG.

'47/81'6
BEND /o

6.' DRILL AND RIVET TWO ENDS TOGETHER AS ON SHOP MODEL.

7. LAYOUT BLACK IRON FOR SHOVEL AS SHOWN IN FIG. 4.

CUT OUT WITH TW SNIPS.

- .,91.
BENip ON PAN BOKE AS ON SHOP MODEL.

z

10. DRILL 'AND RIVET BAIOOF SHOVEL AS ON SHOP MODEL.

11. DRILL AND RIVET HANDLE TO BACK OF SHOVEL AS
SHOP MODEL-.

C_

12. SELECT., LAYOUT WITH TEMPLATE, AND CUT WOOD F R
HANDLE..; B-17 290
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i{ 4

BENCH METAL FiREPLACE SET (SHOVEL)

-SAND smoqm AND FINISH WITH OIL.

PLACE WOOD INSERT ON HANDLE, MARK DRILL.3/32 PILOT
HOLES, AND FASTEN- WITH FOUR PAN H AD SCREWS AS ON-
MODEL,.

291
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TITLE: BENCH METAL FIREPLACE SET (POKER)

SKETCH:
MATERIAL:

COST:

1 PC. 1/8 X 1/2 X 60" FLATBAR

1 PC. 1 X 1 1/02 X 11"
HARDWOOD

4 NO. 623/4" PAN HEAO
SCREWS

1 . 1/8 X 3/8 IRON. RIVET

FOOLS 4 EQUIPMENT: HACKSAW, RULE. RILL PRESS, RENOING JIG, BALL PEEN HAMMER,

CENTE,R,PUNCH,_FI E ADJUSTABLE WRENVH SCREWORIAR 5/ DRILLS.

PROCEDURES: REFERE1',14ES :

1 . CUT 60" PIECE OF 1/8 X 1/2 FLATBAR.-

2. LAYOUT; CENTER PUNCH, ANO ORILL 5/32" HOLES AS
SHOWN IN FIG. 1 USING ORI-LL PRESS.

0 0
If 3 1 _ill u1

2 ° 2
7 -4-

3. LAYOUT AND TAPER ENDS AS-SHOWN IN FIG. 1:WITH,
CKSAW OR RILE REMOVE DRILLING URR WITH FILE.

4. FIND CENTER AND BENO OVER 1 1/2" PIPE.

5. PLACE IN VISE AT POINT A SHOWN IN FIG. 2. PLACE
12" ADJUSTABLE WRENCH AT POINT B, LEAVING 2 1/2"
BETWEEN VISE ANO FACE OF WRENCH. TURN WRENCH 3/4 ,
REVOLUTIONS. SEE SHOP MOOEL.

FIG. ,2

VISE JAW

Jr

ADJUSTABLE
WRENCH 40N

ROTATE- -TURN
4

6. MOVE UP IN VISE, CENTER PlioNCH AT POINT C, FIG 3,

AND DRILL WITH 1/8 1)1:RILL. INSTALL 1/8" SOFT IRON
RIVET-AS SHOWN ON SHOP MODEL.

'

7. PLACE IN VIE ANO REND POINT OROKFF A,S IN SHOP
MODEL.

B"7.19 292
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BENCH METAL FIREPLACE SET (P.OKER)

8. SPRAY WITH BL/ACK PAINT.

9. SELECT, LAYOUT WITH TEMPLATE AND CUT W000 FOR
HANDLE INSERT.

1.0. SAND SMOOTH AND FINISH WITH OIL.

1,1 WHEN FINISHES ARE DRY, PLACE W000 INSERT IN HANDLE
DRILL 1/8" PILOT HOLES. ANO FASTEN IN PLACE WITH 4
PAN HEAD SHEET METAL SCREWS, AS SHOWN ON SHOP MODEL.

293
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rITLE: BENCH METAL FIREPLACE SET (BRUSH)

411
SKETCH:

6

TOOLS & Ei PMENT

_5.

DRILL PRESS, VISE.

PROCEDURES :

COST:

MTER I AL: 1 BRUSH BLANK

1 PC. 1/8" )4 1/2" X 52"
FLATBAR

V

1 PC. 1" X 1 1/2" X 11"
HARDWOOD

6 NO. 6 3/4" PAN HEAD
SCREWS

SHEET METAL SCREWS

1 1/8" X.3/8" IRON RIVET

REFERENCES:

i. CUT/FLATBAR WITH HACKSAW.

2. MARK, CENTER PUNCH, AND DRILL,AS SHOWN IN FIG.*
DRILL ALL HOLES 5/32".

0 '0
i 1 lui lu

414 44
n

8 -Z 5 88

3. REMOVE BURR EDGES WITH FILE.

4. FIND CENTR AND'S-END OVER 1 1/2 PIPE.

5.MARK AND BEND OUT TO RIGHT ANGLES 1. 1/2" FOM EAC
END AS ON SHOP MODEL.

0

14 E3='s 1-83-14_

Si

6. MARK WITH CENTER'FPUNCH 1" FROM BRUSH END, CLAMP IN
DRILL PRESS yIsE AND DRILL 1/8" HOLE THROUGH BOTH
SIDES ,OIR I/8".RIVET ON DRILL PRESS

2 a
7. RIVET TWO SIDES TOGETHER._AS ON SHOP MODEL.

0

8. CENTE4:HANDLE ON BRUSH, MARK, THEN DRILL 3/32".,
PILOT HOLE 1/2" DEEP.

_ 0.,
. /

9. FASTEN BRUSH TO HANDLE WITH TWO N0. 6 PAN HEAD
, SHEET RETAL SCREWS.

...1

SPRAY ALL BUT BRISTLE PART OF BRUSH WITH FLAT
18LACK PAINT.

11. SELECT, LAYOUT WITH TEMPLATE, AND CUT W6OD ON BAND
5AW F.,OR HANDLE INSERTS.

III . 12. SAND SMOOTH AND FINIS WITH OIL FINISH.
t( /3

13. WHEN FINISHES ARE bRY, PLACE W004 INSERT IN HANDLE,
DRILL 3/32" PILOT-HOLES AND FASTEN IN PLACE WITH
UR PAN HEAD SHEET METAL CREWS AS SHOWN ON SHOP/ 7

B-21 -294



TITLE: FIREPLACE TOOL HANGER

,SKETCH:

COST:

'INTER I AL:

1 PC. 16 OR 18 GA. SHEET
STEEL 4 1/2" X 12"

1 PC. WALNUT 1 1/2/"X 5".X
3/4"

6 1/2 X 6 PAA HEAO SHtET
METAL S,CREWS

TOLS & E : RAND FiAW, nRII j PRFSS. sc SANDFR.- METAL SHEAR

BRAKF, F1 FCTRIC HAND ORM! . 1/ 4 '' 1/8" & 3/32" TWIST DRILLS,_ELLE....-

5CREILDR I VER, SANDI_:',911ER

F5ROCEDURES: REFERENCES :

USING THE HANGER PART OF THE HANOLES OF YOUR PRE-
VIOUSLY CONSTRUCTED FIREPLAccE TOOL4tAS A TEOLATE,
ORAW HANGER BLOCK-OESIGNS ON WAJ_NUT.

2. CUT OUT ON BANO SAW.
Aro

3. SANO CONVEX SURFACE ON OLSC SANDER.

4. SANO CONCAVE SURFACE USIG 11/16" ORUM SANOER ON
ORILL PR-ESS. -

5. SANO 'UNTIL SMOOTH. CHAMFER FACE SURFACE 1/1'6"

6. ARR:Ey DANISH UIL FINISH.

7. CUT 1 P.C. OF 18 GA. SHeET STEEL 4 1/a" X 12"
USING MTAL SHEAR.

8. REMOVE SHARP EDGES WITH FILE.'

9. USING THE-TEMPLATE,MARK ANO CENTER PUNCH HOLE
POSITIONS

10. DRILL HOLES USING ORILLoPRESS ANO PROPER DRILL
SIZES.

11. LAY OUT BENO LINES 1" FROM EOGE ON THE LONG SIaE
OF SHEET

12. BENO TO 900 ON BOX & PAN BRAKE.

295
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TITLE: WIND CHIMES

111 ,

1

A

3111

2

311 41
311'

COST

MATERIAL:

1 PC. 1/8 X 1/2 iX 6"

B -,1 PC. 20 GA'..1/2 X 1'2!'
BRASS

C 1 PC. 20.GA. 1/2 X 10"
COPPER

NYLON 'FISH LINE 8 LBS OR MORE

BLACK PAINT SPRAY CAN'

TOOLS & EQUIPMENT: STEEL SCALE . HACKSAW F ILE. CENTER PUNCH, DRILL 'PRESS,

.aAL.L_e_EEth_HA.m..kiEB`,I1/8ff-rWIs-ii_-EELWOOLTINsNnDsAN''VIL

SCRATCH AWL, DRILL PRESS WISE

Pf2OCEDURES: REFERE'WES

1. CUT MILD STEEL TO LENGTH WITH HACKSAW.'

MARK COPPER AND, BRASS WITH AWL AND CUT TO EACH
LENGTH WITH A TIN SNIP.

3. MARK, CENTER PUNCH AND DRILL HOLES. USE DRILL
PRESS AND DRILL PRESS VISE.

4. PEEN FACES OF COPPER AND,BRASS TO 'MAKE HARDER.

5. FILE EDGES SMOOTH.

6. POLISH ALL EDGES USING ONLY STEEL WOOL.

7. SRAY PAINT MILD STEEL ONLY.

8. TIE TOGETHER AS IN SAMPLE

PIECES OF LINE 4" LONG

1 PIECE OF LINE 7" LONG

296
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TITLE: 'EXTENSION CORD HOLDER

SKETCH:

COST:

'1ATERIn:

1 PC. SHEET METAL 2" X 6"

1 PC. FLAT BAR 1/8" X 1/2" X
6"

2 RIVETS R.H.S. 1/8" X 3/8"

;RILL PRESS, GRINDER, STEEL SCALE, VISE, BALLEI)UIP"L'ir: HACKSAW,

PEEN HAMMER, SQUARING SHEAR, TIN SNIPS, FORMING ROLL, ELECTRIC DRILL, FILE,

RIVET SET, 1/16" , TWIST DRILL, ABRASIVE' CLOTH

PfiOCLDURES:

1, Cut 1 PIECE OF 1/8" FLAT SCROLL BAR 6" LONG. USING
HACKSAW.

REFERENCES:

2. RpUND OFF ENDS ON GRINDER. OR WITH A FILE.

3. CENTER pUNCH 2 RIVET HOLES 4ND 2 MOUNTING HOLES.

(4. DRILL -OUR 1/8" HOLES, DR'ILL PRESS OR ELECTRIC'
DRILL.

a. SHAPE FLAT BAR AS SHOWN IN SKETCH.

6.* CUT 1 PIECE OF SHEET METAL 2"'X 6" .

7_ *CUT 1%4" DIAGONALLY ACROSS EACH CORNER.

8; FILE EDGES TO REMOVE BURR.

9. ',ROLL TO DEIRED SHAPE IN FORMING ROLL.

10. CLAMP SHEET METAL TO FLAT BAR AND DRILL RIVET HOLE
,THROUGH SHEET METAL%

11. RIVET SHEET METAL TO FLAT BAR.

12. SAND ALL EDGES TO RELIEVE SHARPNESS.

13,= PAINT WITH DESIRED COLOR. /
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'T)TLE: SHEET METAL BOe

SKETCH;

V.

TOOLS & EQUIPMENT FOOT SQUARINGSHEAR. STRAIGHT SNIPS, STAKE,&.MALLET,'BAR

FRLDER., BOX & PAN BRAKE, SOLDERING IRON &. FURNACE, OR SPOT WELDER
W

COST :

\

t:1ATER I AL

1 PCa 26 GA. STEEL, 5 1/2" X
8 "

SOF-T SOLDER

PROCEDURES : REFEREC

MEASUR4NTS CAN at ALTERED. SEAM 1/4 TO SOLDER. 3/8
TO SPOT WELD.

1. SELECT SHEET OR TIN PLATE (GAUGES 31 ON U.S.
STANDARd GAUGE) OR 26 GAUGE STEEL.

2. MEASURE & MARK RECTANGtt 5 1/2 X 8. USE SCRIBE
AND COMBINATION SQUARE.

3. CUT USING FOOT SQUARING SHEAR (MAKE ECONOMICAL upE
OF MATERIALt).

4. USING SCRIBE AND COMBINATION SQUARE MARK LINES FOR
BOTTOM, HEW AND TABS SEAMS OF BOk ON METAL, OR
MAKE CARDBOARD PATTERN AS IN FILM LOOP.

5. REMOVE UNUSED OR WASTE PORTIONS.W1TH THE STRAIGHT
SNIPS;

6. SET THE BAR FOLDER.:ON. 1/4" AND FOLD o$,ER THE HEMS.
(FUT.LINES DOWN SO ALL HEMS ARE ON THE OUTSIDE).

7. SET BAR FOLDER ON 1" AND FOLD SIDESTO 90 DEGREES
(SQUARE).

8. FLACE:3" FINGER ON BOX AND PAN BRAKE.
1

9. FOLD ENDS. SQUARE. .

10. IF FOLDS HAVE SPRUNG BACK TAP ON.STAKE WITH MALLET.

11. TAP TABS (SEAMS) OVER.SIDES WITH STAKE & MALLET.

- 12. SOLDER WITH 60/40 SOFT SOLDER IN HOT METAL AREA,
OR'SPOT WELD WITH SPOT WELDER SET ON 3 1/2 FOR TIN
PLATE, BETWEEN 5 AND)1,0'FOR 26 GA. IF YOU MADE
3/8" TABS (SEAMS). 0

13. HANDLES OR LIDS OF YOUR OWN DESIGN1MAY BE ADDED.
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TITLE: ENGRAVED WRI-ST BAND
-

SKETCH:
flATER I AL:

COST:

.040 THFCK X 1" WIDE X 6".
LONG ALUMINUM.BAND T6 HARD

(

TOOLS i7EQUrPNIENT: VIt'RO ENGRAVER. :SINGLE CUT F LE. BUFFING MACHINE,,SOUARING

SHEAR. TSL1PS. FOOT RULE. TAPE. 1 1/4" ROU PE-CRIBAR

PROCEDURES: REFERENCES;

1. CUT MATERIAL 1 INCH X 6 INCHES WITH TIN SNIPS OR
SQUARING 'SHEARS.

2. COT AND FILE BAND TO DESIRED SHAPE.

3. LAYOUT DEnGN OR NAME ON A 1 INCE6 6. INCH PIECE OF
PAPER.

4. POLISH ALL SURFACES OF ALUMINUM WRIST BAND BLANK
ON BUFFER.

5. PLACE PAPER PATTERN OVER METAL LANK 'AND TAPE IN
PLACE.

6. ENGRAVE NAME AND DESIGa' ON METAL WITH VIBRO
'ENGRAVER.

7. BEND TO FIT WRIST BY HAND AND BY LAYING IT OVER A
ROUND PIPE OR Ei'AR AND TAPPING WITH RAWHIDE MALLET.

)-

2.9 9
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'a

T I TLE: CTERPUNCH
t.

TO* &EQUIPMENT: META! IATHE4 plOCK WRENCH. TOOL

ARO

COST:

x.
MATERIAL:

5-/I6" X e" HEXAGONAL TO00;,
STEEL

.

D HOLDER. RULE,

.r

PROCEDURES: RERENICES
'

OBT6.IN 5/167 TOOL STEEL.

2. TIGHTEN IN LATHE CHUCK.

3. FACE END.
"art,

4. STRAIGHT TURN HEAD END FOR 1/4".

5. FILE SMOOTH, CAMFER EDGE...4*1D POLISH.

6. REVERIE STOCK ,IN HUCK.

7. SET COMPOUND REST AT 50 AND HANDFEED TO CUT THE
TAPER. (DEPTH OF CUT IS SET WITH CROSS FEED)...

'

8. FILE SMnOTH AND POLISH.

9. SET CDMPOUND REST0)AT 1200 AND CUT POINT.

10. HARDEN AND TEMPER TO A PURPLE COLOR.

11.) WIPOLISH.
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TITLE,NAIL SET

SKETCH:

I.

,

- ifs
ft

m.

\-7

COST:"

1 6

..44*

MATERIAL:
111V

5/16" X 4" HEXAGONAL TOOL
STEEL 6

5

v'

:TOOLS & EQULPMENT:
METAL yAtHE, foot_ BIT AND HOLDER, RUI1E, FIILES, EMERY

CLOTH, BENCH FURNACE, FILE CARD

' PROCEDURES:
REFERENCES:

1. OBTAIN'S/16" TOOL STEEL.

2. TIGHTEN IN LATHE CHUCK.

3. FACE END.

4. STR44GHT TURN END FOR 1/4"..

5. FILE..SMOOTH, CAMFER EbGE AND POL.,,ISH.

6., REVERSE STOCK IN CHUCK.

7. FACE END.

8. CONCAVE END. USE ROUND NOSE TOOL OR A/DRILL:-

9: SET COMPOUND REST AT 5° AND TURN THE TAP-ER.

10. FILE SMOOTH, CAMFER THE EDGE AND POLISH.

11. HARbEN.AND TEMPER.

12. RE-POLISH.

-0

NOTE: NAIL SETS MAY BE MADE IN A VARIEW OF-SIZES.
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NF
fITLE: WF1DED CANQLE HOLDER

SKETCH :

A

r

(

COST

MATER I 41::

22 GA. BUACK IRON
'3 PCS 6!' X 14"

\ 7

° 1.43C. 3/4 " PIPE ,1 " LONG

.t"

14

I.

TOO LS & EQU I PMENT MeTAL SHEAR,"FORMING ROLL, OXY7ACETYLENE NELDING.SET,'

WELDING VISE15RIPS, ,HACKSAW-

d PROCEDURES :

-

1. °CUT 00-11'STOCK METAL SHEAR.

2. TRACE PATTERWON ALL.THREE PIECES, WITH SOAP STONE.

3. SHAPE SIDES IN FORMING ROLL.
4

4. USING #0 CUTTING TIP, OXY-ACETYLENE, CUT THE THREE

411 PIECES TO SHAPE. SAV 1 PIECE OF CENTER CUT-OUT
FOR LATER USE1-

/7-- 5. ASSEMBLE TWO SIDESTOGETHER. HOLDING WITH WELDING
VICE GRIPS. USE THREE VICE GRIPS.

6.- USING #0 ON #1 WELDING TIP, OXY-ACETYLENE FUSION
,WELD, (WELD WITHOUT ROD), 11 SPOTS ALONG THE EDGE,
EQUALLY SPACED.

7. RELEASE THE THREE CLAMPS.

8. WELD WITHOUT RO[7.)---0NG THE ENTIRE EDGE, COMBINING
ALL SPOTS THAT HELD THE SIDES TOGETHER.

9. CLAMP THE_ THIRD.SIDE IN PLACE AND SPOT IT TO ONEG;k
,OTHER. SIDE.

10. WELD WITHOUT ROD ALONG THIS EDGE.

11. COMPLETE THE THIRD EDGE IN THE SAME MANNER DES-
CRIBED.

12. CUT OUT PIECE WHICH FITS INTO BOTTOM AND HOLDS
CONDUIT. (CENTER CUT-OUT).

13. CUT 1" LONG PIECE OF 3/4" CONDjJIT AND BRAZE IT TO
SMALL SHAPED PIECE OF METAL.

14. FIT THIS ASSEMBLY INTO BOTTOM OF CANDLE HOLDER AND
pR4ZE ROD IT,TO PLACE.

15. TO COMPLETE DECORATION OF CANDLE HOLDER, MELT
BRAZING ROD AROUND ALL EDGES OF ASSEMBLY AT APPROX-
IMATELY 1" INTERVALS.

302 f
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TITLE: COLD CHISEL

SKETCH: 30°

COST :

MATER I AL: 69 t

L2
',-1/2" X 7"-OCTAGON TOOL STEEL

RY

T EL WOOL

7"

60°
1)-

W

.f

6-
TOOLS & EQLVMENT- FORGE, ANV,IL, BLACKSW-H.HAMMER, TONGS, FILES, GRINDER,.

41.

. \

BUFFING WHEEL k

PROCEDURES : REFEPENCES

1. USE A HALF ROUN\SQUUBLE-CUT BASTARD FILE TO CUT
OFF A PIECE OF 1/2" DIAMETER OCTAGON TOOL STEEL
7" Lfthla..._x

2. HEAT OCTAGON TOO,L STEEL IN FORGE TO BRIGHt RED AND
FORGE TO A TAPER. SEE DRAWING

3. CONTINUE TO HEAT OCtAGON TOOL STEEL TO A HT

RED AND FORGE TAPER UNTIL COMPLETED. CA
WHEN'oMETAL IS NO LONGER BRIGHT RED IN COLO , STOP

FORGING AND REHEAT.

4. ANNEAL THE PIECE OF OCTAGON TOOL STEEL BY HEATING
TO A BRIGHT RED AND PUTTING IN SAND TO COOL OVER-.

NIGHT.

5. NEXT DAY, USE A DOUBLE CUT BASTARD FILE TO REMOVE
FORGING MARKS.

6. DRAW FILE THE CHISEL WITH A SINGLE CUT MILL FILE.

7. POLISH A CHISEL' WITH A PIECE OF COARSE ABRASIVE
CLOTH, THEN A PIECE OF FINE ABRASIVE CLOTH.

8. HARDEN AND TEMPER THE CUTTING END.1.
9. ,GRIND THE HEAD AND CUTTING EDGE TO SHAF45 AS IN THE

DRAWING. 144,

10. TEST FOR HARDNESS BY CUTTING ON A SCRAP PIECE OF

METAL.
I

11. POLISH WITH A FINE PIECE OF ABRASIVE CLOTH.

12. POLISH ON BUFFING WHEEL.
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f TITLE: DFURAYIVF MHP, TRFE

SKETCH:

COST:

MATER! AL:
.*"

2 1/8" X 1/2"'X 11" FLAT
BAR

1 1/4"X 15" RDUND STpCK

2 1/8" X 3/8" X 7" FLAT
BAR

2 1/8' 3/8" X 14' FLAT
'bAR

1 1/4 20 HEX NUT

AK
TOOLS & EQU I PMENT e ACK SAW. FILE. DIACRO FetTAL FORMER DRILL. TAP AND, DIE,

0.
SILV%R SOLDER. TORCH. FORGE. HAMMER, ABRASIVE PAPER, PAINT.

PROCEDURES: REFERENCES :

1. OBTAIN STOCK AND CUT ALL PIECES TO LENGTH USING
HACK,SAW.

2. FORGE RECESS IN BOTTOM 5UPPORT.

3. LAYDUT AND DRILL HOLE THROUGH BOTH SUPPORTS (USE
CORRECT DRILL SIDE).

4. TAP HOLE IN TIP CROSS SUPPDRT.

5. TOREAD ROUND STOCK APPROXIMATELY 1/2 INCH.

6. USING DIACRO BENDER, FORM LOOPS Olt?. SUPPORT ENDS.

7. FORM CUP HANGERS ON DIAtRO. MAKE EACH BEND THE
SAME. FORM TOP LOOP.

-8. FILE AND SMOOTH ALLRAW EDGES.
0

' 9. ASSEMBLE BOTTOM SUPPORTS WITH UPRIGHT ROD.

10. SILVER SOLDE'R CUP HANGERS AND TOP LOOP TO ROD AND
TOP SUPPORT MEMBER.

11. FINISH SURFACES AND PREPARE FOR PAINT.

12. SPRAY PAINT WITH, PRIMER NND FINISH COAT. INSTRUC
TIONS IN FINISH AREA.
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TITLEI\ STYROFOAM CASTING BELT BUCKLE

SKETCH:
0

COST

MATER I AL:

SIYROFt3AM

ALUMINUM OR BRASS

,BRASS OR gTES.., WIRE

TOOLS & 1QU I PMENT SHAOP KN FE. WOOD-BURNING TOOLS,

OOLS

ALL'POLNT PEN, SAND

,

PROCDURES; .- REFERENCES :

1. SELECt PROJECT IDEA: EXAMPLE -- BELT BUCKLE.

2. CHOOSE PIECES,OF STYROlUAM LARGE ENOUGH FOR PROJECT

3. CARVE STYROFOAM INTO SHAPE.

4. SAND WITH #100 SAND PAPER.

5. LAXOUT (DRAW) DESIGN ON STYROFOAM WITH BALL POINT'
PEN. YOU MAY ALSO USE A WOOD-BURNING TOOL.

6. CARVE RELIEF, WITH,SHARP KNIFE.

7. BEW1/8" WIRE ROD TO CORRECT SIZE FOR
BELY" TO BUCKLE.

8. PUSH WIRE INTO STYROFOAM',

9. PUSH SHORT PIECE OF WIRE FOR BELT HOLE.

10. POSITION STYROFOAM PATTERN' IN FLASKS ND RAM
ACCORDING TO REGULAR RAMMING PROCE ABOVE
FOUNDRY AREA. OMIT PRO6EDURE #17 A #18, IMPOR-

TANT: DO ,NOT REMOVE STyROFOAM PATTER ROM SAND.

HOLDING'

30)
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TITLE: FIREPLACE POKER ANQ SHOVEL COST

MATERIAL:

1 PC.. 1/4" X

.

IP
SKETCH : 1/2" X 36 1/8"

FLAT STEEL

1 PC. 1/4" X 1/2" X 3 1/2"
FLAT'STEEL

1 PC. 1/4" X, 1/2" X 2 3/4"
FLAT STEEL C

)
v °

N, 1 PC. 16 GA. 6 7/16" X 6 7/8"

7

TOOLS & EQU I PMENT : METAL CUTTING BAND SAW, HACKSAW, OXX.7.ACETYLENE WELDER,

BALL PEEN; HAM'mER, stgEL pAVETS, METAL VICE, GRINDER', DRILL PRESS

4

PROCEDURES: REFERENCES

1. SELECT 1/4 X 1/2 FLAT STEEL.

2. CUT ONE PIECE4(36 1/8" LONG ON METAL CUTTING BAND
SAW OR ACKSAW (POKER).

3. CUT ONE PIECE 32 1/2" LQNG USING THE SAME PROCEDURE

(SHOVEL).

CUT ONE PIECE 2 374"LONG USING THE SAME PROCEDURE.

BEND HANDL* PORTION ON BOTH LONG OIECEIFIN THE

METAL V.ICE TO THE DIMENSIONS SHOWN IN SKT,CH ABOVE.
THE OXY-ACETYLENE WELDER MAY BE USED TO HEAT 'THE

STEEL FOR EASIER BENDING. 0

6. IF A TWIST IS DESIRED, MARK OFF A SECTION AND' HEAT

IT WITH THE TDRCH. AN ADJUSTABLE'WRENCli IS USED
TO TWIST THE STEEL. t

7. GRIND DESIRED ANGLE pN ONE END OF SHORTEST PIECE,

P

AND WELD THIS PIECE TO THE POKER SHAFT.

8. YOU ARE NOW READY TO START WORK ON i-HE SHOVEL. USE
U.S. STANDARD SHEEf,METAL GAUGE TO SELECT A-PIECE

OF 16 GAUGE H.R. STEEL.

'9 9. USING SCRIBE AND COMBINATION SQUARE LAYMUT A
6 7/16 X 6 7/8 RECTANGLE OR USE TEMPLATE.

10. CUT WITH FOOT SQUARING SHEAR.

11. PLACE TEMPLATE ON 17 GAUGE METAL MARK FOR CUT OUT
AREAS AND MKRK TWO HOLES. 1ERIBE ON LINES TO
FOLD. CUT OUT ON BEVERLY SHEAR. TAP FLAT WITH

MALLET.

12. PLACE ONE 6" FINGER ON BAR FOLDER SO THERE IS EMPTY

SWACE ON BOTH ENDS. ADJUST EdtENT'RIC SO FINGER IS

BACK 1 1/2 TO 2 TI S THE M TAL THICKNESS FROM THE
FORMING BAR.

G.
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.FIREPLACE PaKER iVEL .(coN't) (

13. FdLD THE TWO SIDES TO APPROXIMATEL
BEND TIPS ON BACK).

1.4.

550 (THIS WILL

PLACE'EACK EDGE IN VISE AND STRAIdhit?EN. [ANS FOLD
LINE WITH VISE TOP AND BEND UNTTL EDGES MEET., TAP
WITH,MALLET TO FORM A GOOD BUTT JOIAT.

15. WELD CORNERS STARTING AT OUTER EDG
TIP AND 1/16" MOLD STEEL ROD.

4SE NU BER-'0

16. DRILL fwo 1/8" HOLES 1" APART AT BOT s E D AND
CENTER OF SHOVEL HANDLE.

45
17.', DRILL 0 1/8 wiLE IN SHOVEL`BACK CENTE INSERT

RIVET TH OUGH HANDLE AND SHOVEL HOLES AND PEEN-
UNTIL FLekT.- Now DRI,LL THE OTHER HOLE AND PEEN
THE FiffVET.

18. 'CLEAN .ENTkRE SET WITH SILICON CARBIDE (320).

*19. APPLY BLACK FINISH.

I.

4.
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TITLE: STYROFOAN CASTING

SKETCH:

4

ETCH OF NUR CHOICE'

a

COST:.

MATERIAL':
t

1 PC. 1 3/8" X g 1/2" X 3"
STYROFOAM

CASTING ALUMINUM

TOOLS S. EQUIPMENT: COPLN SliW. FILE. SADPAPER. si-IN CAN, SMALC(PIECE OF WOOD,

ffACK SAW. VISE. WIRE BRUSH, SOAP, WATER. /SAFETY EQUIPMENT: FACE SHIELD.

ASAESTOS GLOVES, PENCIL

PROCEDURE-S: if REFERENCES:

1.. RRAW A DESIGN ON PAPER NO LARGER THAN A RECTANGLE
2 1/2 X 3 AND_ CU IT 00T.

2. OBTAIN STYROFOAM AND-TRACE DESIGN q6-4-- TO STYROFOAM
\ WITH A PENCIL.

)

3. CUT OUT DES N WITH A COPING SAW. BE CAN,E4r6L.:-

STYROFOAM BREAKS EASILY" C"?

1

4. SHAPE YOUR DESIGN WITH k FILE.

5. SAND SMOOTH WITH SANDPAPER OR TEXTURE AS YOU
DESIRE.

6. 1361" Y-OUR ST ROFOAM DEIOGWIN LOCKER FOR STYROFOAM.

7. GO TO THE CA TING AREA.) DO NOT TAKE STYROFOAM.
ST PS 8 TO 18 FOR PRACTICE ONLY.

8. SE A TIN CAN AND A'SMALL PIECE OF WOOD. RAVE WOOD
ABOUT THE6SIZE OF Y-OUR gTYROFOAM DESIGN.

9. WATCH THE LOOP FILM ON' STYROFOAM_CASTING.

10. RI1iDLE SAND ON A BOARD.

11. P T RIDDLED SAND IN THE BOTTOM OF THE TIN CAN.

12. FL CE THE PIECE OF WpOD IN THE TIN CAN ON THE
RIDDLED SAND AND PACK TIGHT WITH FINGERS.

13. MAKE SURE THE WOOD DOES NOT TOUCH THE SIDES AND
BtITTOM OF THE TIN CAN.

14. FILL THE TIN CAN UP WITH SAND. KEEP IN MIND WHERE
THE PIECE OF WOOD IS.

411 15. TAKE A SLICK AND SPOON AND CUT A HOLE THROUGH THE
SAND TO THE PIECE OF WOOD. MAKE THE HOLE NEAT AND
SMALL.

3 P8
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STYROFOAM' CASTING (coN'T)

16. PACK DOWN SAND AROUND,THE HOLE YOU JUST CUT.

17. IF YOU NEED MORE PRACTICE THAN DO STEPS 8 TO 16
AGAIN. *./

18. CLEAN UP AND PUT THINGS AWAY.

19. CHECK WITH INSTRUCTOR FOR THE DAY THAT YOU RE TO
CAST. STEPS 20 TO 26 ARE DONE THE DAY YOU ASTI

20. USE YOUR STYROFOAM-IN PLACE OF THE WOOD BL CK ANO
FOLLOW STEPS 8 TO 18.

21. MAKE SURE THE STYROFOAM CAN BE SEEN AT THE BOTTOM
OF THE SPRUE HOLE.

22., MAKE .URE THERE IS'NO LOOSE SAND IN THr SPRUE HOLE.

23. PUT THE TIN CAN IN THE POURING AREA, ç EAN UP THE
SPILLED SAND ARP RIDDLE, USING SMALL SH, BACK
INTO THE SAND BIN.

24. THE ALUN4NUM TAKES ABOUT 1 1/2 HOURS TU MELT. IT

MELTS AT 1280° F., SO THE INSTRUCT-OR WILL HAVE "THE
FURNACE\ON AND TAKE CARE OF THE MELTING A POUR-
ING OF tkm METAL.

.25. BLOW OFF TOP OF CAN ITH BELLO S.

26. HAVE LIQUID METAL (ALUMINUM)' POYRED INTO TH TIN
CAN- INSTRUCTOR MELTS METAL.

27. LET COOL NO LESS THA1N 5 MINUTES. DO NOT TOUCH.

28.° DUMP OUT TE-F SAND AND CASTING INTO SAND BIN. USE
ASBESTOS GIOVES. PUT CASTING IN clipLING AREA TO
COOL. DO NOT TOUCH. USE TONGS TO PICK UP CASTING
rROM BIN.

29.--NEXT DAY, 'CUT OFF 'THE SPRUE WITH A HACK SAW AND
.PUT THE SPRUE IN MARKED TIN CAN BY THE FURNACE. .

1

30. TAKE A. CURVED-TOOTH FILE AND FILE THE CUTTING MARKS.
KEEP FILE CLEA WITH A FILE CARD. DO NOT FILE THE
REST OF THE C STING.

31. CLEAN CASTING WITH A WIRE BRUSH, SOAP AND.WATER AT
THE-S4tNK.
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TITLE: TIN CAN LAMP'

SKETCH :

.TOOLS & EQUIPMEW: OXY-ACETYLENE TORCH. PLIERS

2\
COST

MATER I AL:

TIN CAN

-OXYGEN AND ACETYLENE
mg, \

-

PROCEDURES : REFERENCES :

1. OBTAIN DESIRED SIZE CAN. -

2. MARK DESIGN ONT-191E7171-WITH A PENCIL OR FELT TIP
MARKER.

3. USE A "00" TIP SIZE ON THE OXY-ACETYLENE WELDER
WHEN BURNING OUT YOUR DESIGN.

4. LIG,k-IT TORCH, ADJUST FLAME, AND FOLLOW YOUR DESIGN.

AFTER YOU ARE THROUGH BURNING YOUR DESIGN, TAKE
LIERS AND PLACE YOUR CAN IN THE SINK AND COOL WITH

TER.

EXPAND THE SIDES PRESS DOWN ON THE TOP TO PUSH
H SIDES OUT.

7. USE CAND HOLDER, LAMP OR ANYTHING YOUR IMAG-
INATIO LE PS YOU TO.



TITLE: ONE PIECE CASTING

SKETCWAL\ 44

SKETCH PAT ERN OF,YOACHOICE

COST
lb

MATERIAL:

ALUMI,NUM

4r;
%

TOOLS & EQU I PMENT PNTTE4, FURNACE. FLASK, SAND, SHOVEL,

SPOONS AND SLICK, SPRUE AND RISER PINS, 'BELLOWS, STRIKE

COMPOUND, MOLDING BOARD1 BOTTOM BOARD

PROCEDURES :

R I DDLE , MMER,

OFF BAR, PARTING

-------).-----/-REFERENCES :

1. SELECT PATTERN.

2. FOLLDW PROCEDURE FOR MOLDING ONE PIECE PATTERN.

3. TAKE CASTING OUT OF SAND.

4. rj.T OFF RISER, SPRUE AND GATES.

5. FILE SMOOTH, WHEFiE GATE WAS CUT OFF.

6. CLEAN CASTING.
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INFORMATION SHEET

PROCtDURE FORMOLDING ONE cECUPATTERN

1. WORK yiz SAND WITH SHOVEL.

2 SELLECT FLASK AND SET IN POiITION ON SAND BOX..

E PATTERN FACE UP ON MOLDING BOARD, INSIDE DRAG SECTFON OF
SK (SPRINKLE PATTERN WITH PARTI'f4t COMP).

3. PLA
FL

4. RIDOLE.SAND OVER PEaTERN, UNTIL PATTERN IS COVERED BY 1/4" OF §AND.
4 A

d

5. PACK SAND AROUND MOLD%ND AROU460SIDES OF FLASK WITH FINGERS.', 1
.

O
6. ADD ONE SHOVEL FULL OF SAND TO FLASK. USING A RAMMER RAM ED THEN

THE MIDDLE'OF FLASK. REPEAT ABOVE PRO SS UNTIL FLASK IS FULL.

/ USING A STRIKE OFF BAR LEVEL TOP OF ELAc EVEN WITH.SIDES.'

TH THE HELP OF A RIENNE),. PLACE BOTTOM BOARD ON TOP OF FLASK, AND
TURN FLASK OVER 'IHOLDING BOTH BOARDS. (BE CAREFUL''NOT TO-DROP FLASK).

9". REMOVE MOLDING BOAOD FROM TOP.

/CI. SPRINKLE PARTING COMPOUND OVER ENTIRE MOLD.

11. PUT TOP HALF (COPE) OF FCASK ON, MAKINdeSURE IT SEATS'PROPERLY ON
BOTTOM HALF.

12. PjiSH SPRUE ANkRISER PINS,IN PLACE .(1" INTO SAND).

13.

14.

RUP COPE SIDE FOLLOWING STEPS 4 THROUGH 7.

REMOVE COPE HAL"d1 OF FLASK. BY LIFTING STRAItHT UP, SET FLASK ON
ITS SIDE, NOT ON ITS BOTTOM. REMOVE SPRUE AND RISER PINS. N

15. CUT GATES AND RUNNERS FROM SPRUE AND RISER HOLE TO PAJTERN.
4,2

16. CLEAN UR BOTTOM.OF'SPRUE.AND RISER HOLE BY PRESSING LOOSE SAND L.4.,680L'.)fi

'/FIRMLY WITH FINGE S.

17. TO REMOVE PATTERN OM SAND,(SCREW DRAW SPIKE INTO THE PATTERN, TAP
1-1E SPIKE GENTLY FRORNSIDE2.0,.SIDE, LIFT THE PATTERN STRAIGHT UP (BE

CAREFUL),.

18.- SET COPE GENTLY BACK ON DRAG. \

19. MOLD I NCW READY To POUR. SEE ),INSTRUCTOR FOR USE OF FURNACE.

20. PUT ALL TOOLS AWAr AND CLEAN UP AREA AROUND SAND BOX.



INFORMATION4tHEET

PROCEDURE FOR. MOLDING A SPLIT. PATTERN,

1. WORK SAND"-wITH
#,

2. PLACE ONE-HALF'OF PATTERN FLAT SIDE DOWN IN MIDDLE OF MOLDING BOARD.

3. PLACE DRAG, PINS DOWN OVER MOLDING BOARD, A

4. SPRINKLE PARTING POWDER ON PATTERN AND MOLDING BOARD. -

5, RIDDLE SAND OVER PATTERN, UNTIL PATTERN IS COVERED BY 1/411 OF SAND.

6. .PACK-SAND.AROUND PATTERN WITH FfNGERS. ,

.

7. FINISH PILLING DRAG WITA.SAND.AND RAM SAND DOWN'.

8. WHEN DRAG I .RAMMED FULL, USE STRIKE OF'F.BAR TO LEVEL TOP.

9. PLACE BOTTOM BOARD ON TOP-OF DRAG A4D:WIT-H THE.HELP OF A FRIEND:A'
-TURN DRA'G OVER:. PINS UP.

10. REMOVE,1MOLDING.BOARD:

11. PLACE COPE ON t4RX-2G AND PUT SECOND AALF, OF PATTERN IN;PLACE.

12., SPRINKLE PAfTINç POWDER OWPATTERN.

13. PUSH SPRUE AND RISER INS IN SAND 1" DEEP, .ARpROXIMATELY 1" AWAY
FROM MOLD

44. REIZEATSTEPS 5 THROUGH 8.

15 CAREFLLY REMOVE THE COPE FROM THE DRAG AND PLACE-IT'ON ITS IDE'. AND

OUT OF ,THE WAY.

1 . REMOVE THE SPRUE AND RISER PINS.
0

17.. CUT A GATE FROM YHE SPRUE AND' RISER HOLE TO TOE PAT ERN, SMOOTH
THE SURFACE WITH YOUR FINGER:

18. INSERT A DRAW SPIKE INTO THE PATTERN. IAP THE SCREW LIGHTLY TO
LOdS-EN THE PATTERN.

19. CAREFULLY LIFT THE PATTERN FROM THE BOARD,

20. REMOVE ANY LOOSE SAND FROM THE MOLD WITH THE BELLOWS.
4

21. REPLACE COPE ON DRAG, GENTLY.

22. PLACE FLASKIN POURING AREA. SEE INSTRUCTOR.

a.
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TITLE: PRESS MOLD A DISH

SKETCH: bIE BLOCK

1

PLASTIC

MOLD

COST ________3'

MATERIAL:

ACRYLIC PLASfIC 1/8" X 5"
x 5"

.

TOOLS 8. EQUIPMENT: Srpni i SAW RAND SAW, FILIFFFR, WFT & DRY $ANDPAPER. CIRCLE

. - 1 Mal: 1LD

PROCEDURES: REFE I 7,ES:

1. 'SELECT COLOR,OF'ACRYLIC PLASTIC SHEET (DO NOT
aREMOVE PAPER).

2; CUT 5" X 5" SQUARE FROM SHEET THAT CONSERvES oN
MATERIAL ON SCROLL. OR BAND SAW (DO NOT REMOVE
PARER).

3. DRAW DIAGONAL LINES CORNER TO CORNER TO LOCATE
CENTER.

4. DRAW 5INCH CIRCLE WITH COMPASS.

5. CUT OUT DISH BLANK WITH EITHER SCROLL SAW OR BAND
SAW. CUT A LITTLE OUTSIDE OF LINE.

6. SAND EDGE ON BELT SANDER TO THE LINE.

7. SAND EDGE WITH WET AND DRY EMERY PAPER, USING
WATER.

8. BUFF EDGE ON BUFFER. i
9. -REMOVE ADHESIVE PAPER AND PLACE'IN OVEN AT 325°,.

LET HEAT FOR ABOUT 7 TO 10 MINUTES. 4

10. READY THE MOLD AND DIE BLOCK.

11. PUT ON ASBESTOS GLOVES AND REMOVE PLASTIC.

12. CENTER PLASTIC OVES MOLD AND PRESS DIE BLOCK
AGAINST PLASTIC INTO THE MOLD.

13. LET COOL FOR 5 MINUTES BEFORE TRYING T& REMOVE.
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TITLE: MEMORY CUBE (ACRYLIC) COST :

MATERIAL:

2" X 2" PLASTIC CUBE, OR
A

1" X 1" PLASTIC CUBE

TOOLS & EQU I PMENT : OVEN. DRILL PRESS. TWI T DRILL 1/16, SANDPAPEW (WET & DRY)

240-400, 1/16 WE'LDING ROD, COLORED, LAMI A'TING CEMENT, PLIERS, BENCH BLOC

PROCEDURES : REFERENCES :

1. CUT CUBE TO SIZE.

2. HEAT IN OVEN- SEE NOTE.
6

3. FLATTEN IN A VISE (SMOOTH SURFACE) Pç3 ABOUT 1/3

THICKNESS. LET COOL IN VISE. PICK JP ACRYLIC
WITH PLIERS. 1

4. LAY OUT AND DRILL 1/16 HOLES IN BOTTOM SIDE. Do

NOT DRILL THROUGH.

S. USING 1/16 WELDING ROD, DIP AND PUSH COLORED
LAMINATING CEMENT INTO HOLES.

6. HEAT IN OVEN4(SEE NOTE). WATCH AND TAKE FROM OVEN
WHEN IT REACHES DESIRED SHAPE. A SMALL CUBE WILL
RESHAPE FASTER THAN A LARGE CUBE.

7. SAND, WET SAND, AND BUFF.

NOTE: 2" X 2" CUBES 325° FOR.30 MeNUTES

i" X 1" CUBES 325° FOR 15 MINUTES



TITLE: VINYL DISPERSION

k

SKETCH:.

0

TOOLS,*EQUIPMENT: OVEN. COIN PURSE MOLD

eor,

COST:

MATERIAL:

VINYLDISPERSI$N MATERIAL

4.

kk_

PROCEDURES: REFERENC4:

1 . TJRN OVEN ON TO 4000 AND ALLOW 5 MIWUTES TO.WARM
UP.

2. SET TIMER FOR 15 MINUTES, THEN PRE-HEAT THE COIN
PURSE MOLD AT 400°,

3. REMOVE AFTER 15 MINUTES USING GLOVES AND PLIERS
AND DIP IMMEDIATELY IN THE VINYL PLASTiSOL.

4v BE CAREFUL NOT TO TOUCH THE BOTTOM OR SIDES OF THE
CAN AS THIS WOULD MAR THE SURFACE.

5. THE LENGTH OF TIME YOUR HOT M'OLD IS LEFT IN.THE
PLASTISOL WILL DETERMINE YOUR WALL THICKNESS. A
DIPPING OF 90 SECONDS WILL GIVE YOU A WALL THICK-
NESS OF 1/8" .

6. REPLACE MOLD IN OVEN AFTER DIPPING FOR 15 MINUTES
AT 4000 . BE CAREFUL N T TO MAR THE'SURFACE.

7. REMOVE FROM CURING AND COOL IN WATER FROM
2 5 MINUTES. 4

8. CUT THE COIN CASE AND SLIP tFF THE FORM. TRIM OFF
EXCESS PLASTIC, THEN PUNCH A HOLE IN THE END
OPPOSITE THE WIRE WITH A LEATHER PUNCH. PUNCH 2
HOLES FOR THE KEY CHAIN.

9. RETURN MOLDS, MATERIAL AND SUPPLIES TO THEIR
PROPER PLACE. DON'T FORGET TO.UPDATE YOUR PER-
FORMAVCE AND EXPENSE SHEET.
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iTITLE:* HOW TO MAi<E A CASTING COST:

S KETCH :

SKETCH YOUR MOLD

4s,

MATER I :

MOLD

CASTING RESIN

CATALYST

DYES

TOOLS & EQU I PMENT :

PROCEDURES : REFERENCES :

1\. SELECT OR MAKE"A MoLp.
' .

2\ IF YOU MAKE A MOLD, YOU CAN SHAPE IT OVER A WOODEN
SHAPE, PLASTER SHAPE, OR SOME CASTING BY VACUUM
FORMING OVER IT WITH POLYETH-Y.LENE SHEET. REFER TO
VACUUM FORMING INSTRUCTION SHEET.

3. CLEAN MOLD.

4 FILL MOLD WITH WATtR AND POUR INTO CUP TO SEE HOW
MUCH RESIN IS NEEDED. DRY THE MOLD.

5. SELECT DYE COLORS.

6. POUR AMOUNT OF CASTING RESIN NEEDED INTO CUP OR
CUPS. POUR WITH SPOUT OF GALLON CONTAINER UP,
CLEAN SPOUT BEFORE REPLACING LID.

7. ADD DYE COLOR.

41"S.8. ADD 4 DROPS OF CATALYST TO EACH OUNCE OF RESIN. No

MORE IF TOO MUCH IS ADDED, IT WILL BURN UP MOLD.

9. STIR THOROUGHLY.

10. POUR INTO MOLD.

11. LET SET OVERNIGHT BEFORE REMOVING.

12. BREAK OUT OE MOLD AND CLEAN MOLD FOR THE NEXT GUY.

13. EVERY CASTING MADE MUST BE MOUNTED OR FIXED IN
SOME WAY FOR DIiPLAY OR USE.
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TITLE: NAPKIN HOLDER

SKETCH:
MATERIAL: o

1/8" ACRYLIC PLASTIC 4" WIDE,
8" LONG

TOOLS & EQUIPMENT: SCRIBE, TRY SQUARE, STRIP HEATER, SCROLL SAW, COPING SAW

PROCEDURES: REFERENCES:

1. 'CUT OUT A PIECE OF 1/8" ACRYLIC PLASTIC 4" WIDE
AND. 8" LONG, USING A COPiNG SAW OR BACK SAW, OR
SCROLL, SAW.

0 2. SAND EDGES SMOOTH BY USING A 240, 400 GRIT ABRASIVE
PAPER.

3., POLISH EACH EDGE ON THE BUFFING MACHINE BEING
CAREFUL NOT TO BURN THE EDGE.

4. ALONG EACH 8" SIDE SCRIBE A LIGHT MARK 3" IN FROM
EACH OUTSIDE EDGE. THIS WILL BE YOUR FOLD MARK.

5 You ARE NOW READY TO REMOVE THE PROTECTIVE PAPER
FROM THE ACRYLI,C PLASTIC. LAY THE FLAT 4 X 8
PIECE ACROSS'THE STRIP HEATER ELEMENTS MAKLNG SURE
IT IS-SQUARE .AND.MATCHES-THE-SCRIBE-MARKS-YOU- ---
PLACED ALONG THE 8."'EDGE.

6 ALLOW THE STRIP HEATER TO WARM UP, THEN PLACE YOUR
PLASTIC ON THE STRIP HEATEq.

7 OESERVE THE PLASTIC. You WILL NOTICE THAT THE
-HEAT FROM THE ELEMENT SOFTENS THE'MATERIA6m6ND YOU
WILL SEE TWO LINES TOWARDS THE OUTSIDE EDSON OF
THE HEATED AREA. THE MATERIAL IS NOW READY TO
BEND.

8 REMOVE FROM HEATER AND USING A. TRY,SQUARE AS A
GUIDE, BEND EDGE TO A 900 ANGLE. BE CAREFUL NOT
TO TOUCH THE HOT SURFACE, AS THIS WILL MARK THE
SURFACE. REPEAT THIS PROCEDURE TO MAKE OTHER
ANGLE. TURN OFF STRIP HEATER.

9. CONGRATULATIONS! You HAVE NOW COMPLETED A HANDY
NAPKIN HOLDER.
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TITLE: HOT,PAD HOLDER (PLASTIC)

SKETCH:

COST:

MATERIAL:

PLEXIGLASS 1/16 TO 1/8

CUP HOOKS

PLASTIC GLuE

LAMINATING CEMENT

TOOLS 8. EQUIPMENT: SCROIL SAW_IFINE TOOTH FOR SMOOTHER EDGES), DRILL & BIT

FILE FINE TOOTH) SANDPAPER MEDI M &;

, BUFFER & PLASTIC BUFFING COMPOUND

PROCEDURES: a
REFERENCES:

1. DRAW PATTERN (OR YOUR OWN DESIGN) ON BACKING PAPER
OF PLASTIC.

2. CUT oUT LEAF (OR OTHER DESIGN) WITH SCROLL SAW.

3. CUT oUT FI,LASTIC BASE FOR CUP HOOKS (APPRoX. 5/8"
X 3" ).

4, FILE AND/OR SAND EDGE OF CUP HOOK BASE (NOT
NECESSARY TO POLISH EDGE OF LEAF).

5. BUFF EDGE OF BASE.

6. LOCATE AND GLUE BASE TO LEAF.

7. DRILL HOLE FOR HANGING LEAF (ABoUT 5/32" ) AND cUP
HoOKS. ETHELENE DICHOLRIDE CAN SoFTEN PLASTIC TO
SCREW IN CUP HOOKS EASIER.
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TITLE: COLOR LAMINATING

SKETCH :

1

/MATER I AL :

COST:

1/4, 1./8 OR 1/2" CI4AR
ACRYLIC PLASTIC

COLORED LAMINATING CEMENT

FINDINGS

TOOLS & EQU I PMENT : SCROLL SAW, 24,09 400 ABRASIVE PAPER, BUFFER, DRILL PRESS,

FLEXIBLE SHAFT

". PROCEDURES : REFERENCES :

1. CUT DESIRED NUMBER OF ACRYLIC PIECES FROM EDGE OF
SCRAP ACRYLIC.

2. CEMENT PIECES TOGETHER USING COLORED LAMINATING
CEMENT.

3. SHAPE USING BELT SANDER, FILES, AND FLEXIBLE SHAFT
(INSTRUCTOR HAS BURR'FOR FLE)t/EILE SHAFT).

, 4. SAND SMOOTH BY USING A 240, 400 GRIT ABRASIVE
PAPER.

5. POLISH ON BUFFER..

6. DRILL HOLE FOR HARDWARE ON DRILL.PRESS.
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TITLE: SCR.EWDRIVER

SKETCH:

COST

MATER I AL:

4" X 1/8" DRILL ROD

P-490 POLYSTYRENE

TOOLS & EQUIPMENT: MILL FILE. BALL PEEN HAMMER, SCREWDRIVER HANDLE DIE,

INJECTION MOLDER, EMERY CLOTH, BENCH FURNACE

PROCEDURES : REFERENCES

1. OBTAIN A 4" PIECE OF -1/8" DRILL ROD.

2 HAMMER ONE END TO THE TAPER OF A SCREWDRIVER BLADE
WITH A MEDIUM WEIGHT BALL PEEN HAMMER. THIS SHOULD
BE ABOUT A 1" TAPER.

3. FfLE THE SIDES OF THIS TAPER TO THE BLADE SHAPE OF
A SCREWDRIVER.

4. FI E TAPER TO RIGHT THICKNESS USING A MILL-FILE.

5. NtITCH AND FLATTEN HANDLE END FOR ABOUT AN INCH,
SO THAT BLADE WILL GRIP INTO PLASTIC HANDLE.

6. HARDEN AND TEMPER TO A PALE BLUE (590°) USING
BENCH FURNACE.

7. POLISH WITH FINE EMERY CLOTH.

8. PLACE BLADE IN GROOVE OF MOLD.

9. CLOSE MOLD AND PLACE IN MACHINE WITH CENTER SPRUE
HOLE UNDER NOZZLE AND CLAMP HAND TIGHT..

10. INJECT PLASTIC.

RART MOLD.

12. HOLDING BLADE, LIFT SCREWDRIVER OUT OF CAVITY.

REMEMBER, HANDLE ALL PARTS CAREFULLY. THIS IS A FINE
PRECISION MOLD. Do NOT SCRATCH, NICK OR DROP. Do NOT
FORGET TO UPDATE YOUR PERFORMANCE RECORD SHEET.,-



TITLE: ,VACUUM ARMING

MATERIAL:-

COST.

SKETCH;
4 11; X 12" SHEET PLASTIC
4SEE EXAMPLES IN PLASTICS AREA

-1. NAME PLATE OR SIGN

2'. FORMING FROM PATTERNS 4

3. SKIN PACKIGING

4. BLISTER PACKAGING

5i- MAKING PATTERNS FROM PATTERNS

A. AQUA ZAP MOLDS

B. MOLDS FOR FOUNDRY WORK IN HOT METALS

TOOLS & EQUIPMENT: VACUUM FORMER, BUFFER, FILES, ABRASIVE PAPER, OBJECT

TO BE DUPLICATED

PROCEDURES: REFERENCES:

1. SELECT A PATTERN OR OBJECT YOU WISH TO VACUUM
FORM. SEE INSTRUCTION SHEET.

2. OET CHECKED OUT ON VACUUM FORMER.

3. SELECT THE RIGHT PLASTIC SHEET FOR YOUR PROJECT.

4. VACUUM FORM YOUR ITEM.

5. CUT, SHAPE AND PAINT AND FINISH AS DESIRED.

6. MOUNT OR DISPLAY'YOUR ITEM AS DESIRED. 6

7. tEVALUATE YOUR WORK.



TITLE: PROCEDURE FnR MAKING DUCK DECOY

WITH EXPANDABLE STYRENE

SKETCH:

COST:

MATERIAL:-
-EXPANDABLE STYRENE 0.EADS

TOOLS & EQU,IPMENT* OVEN. PREPARED DUCK MOLD . LENGTH OF 1/2 " DOWEL 5" LONG

PROCEDURES : REFERENCES:

1. TURN OVEN ON TO 4000 .

2. BOIL 4" OF WATER IN A PAN AND PRE-EXPAND THE'
VIRGIN BEADS.

3. PLACE 10 SERVING SPOONS OF BEADS IN BOILING WATER
AND SKIM OFF AS THEY RISE TO THE TOP.

4. PACK THE MOLD FULL OF PRE-EXPANDED BEADS.

5. SET TIMER ON STOVE FOR 20 MINUTES, THEN PLACE DUCK
BODY IN OVEN.

6. REMOVE BODY AFTER 20 MINUTES USING THE GLOVES
PROVIDED ABOVE THE STOVE AND COOL MOLD BY ALLOWING
WATER TO RUN OVER THE MOLD. REMEMBER THE DUCK
BODY IS THICK IN THE MIDDLE AND SHOULD BE COOLED
FOR 2 5 MINUTES.

7. FILE THE PARTING LINE OF DECOY IF NECESSARY.

8. DRILL 1/2" HOLE FOR HEAD PIN THROUGH BODY IN THE
CENTER OF IMPRESSION MADE BY FILLER PLUG.

9 THE BODY 4s NOW READY FOR PAINT. REMEMBER LACQUER
BASED PAINTS CANNOT BE USED.

PREPARING THE HEAD

1. BOLT THE TWO HrALVES OF THE CASTING TOGETHER AND
FILL WITH UN-EXPANDED BEADS THROUGH THE HOLE IN
THE NECK.

2. INSERT THE 1/2" DOWEL Ir1 THE HOLE WITH NOTCHES
FIRST UNTIL IT HITS THE TOP OF THE CASTING AND
THEN PULL IT BACK 1/2".

3. PLACE IN OVEN WITH DUCK BODY FOR 20 MINUTES.
,A

4. REMOVE FROM OVEN AND COOL COMPLETELY.

5. REMOVE BOLTS. HEAD NOW READY TO INSTALL ON BODY.

6. CLEAN4UP THE AREA, RETURN MOLDS, MATERIALS AND
SUPPLIES TO THEIR PROPER PLACE.
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TITLE: LAMINATE A PICTURE

41, SKETICH;

COST.

MYLAR PLASTIC FILM
MATERIAL:

POLYESTER LAMINATING RESIN

GLASS PICTURE
CLOTH 2 FIBEGLASS CLOTHS

PICTURE CATALYST

LASS
CLOTH

SHEET OF GLASS

TOOLS 8. EQUIPMENT: WAX. P.V.A. RELEASE, SHEET OF GLASS LARGER THAN PICTURE,,

6: RAY R PAINT BRUSH MYLAR FILM CUP STIR STICK ACETONE

PROCEDURES: REFERENCES :

1. SELECT PICTURE WHICH IS FREE OF PRINT ON BACK
SIOE, SHOULD NOT BE MORE THAN 12" SQUARE.

2. CUT TWO PIECES OF FIBERGLASS CLOTH, WITH SCISSORS,
1" LARGER AND WIDER THAN PICTURE.

3. CUT SHEET OF GLASS 2!' LONGER AND 2" WIDER THAN
PICTURE.

4. CUT MYLA%LARGER THAN GLASS.

5. OBSERVE FALM LOOPS.

6. LAY UP PICTURE WEAR EYE PROTECTION.

A. 'WAX GLASS AND POLISH.

B. COAT OVER WAX WITH FIBER RELEASE P.V.A. USE
BRUSH AND COAT THIN, LET DRY 30 MINUTES. CLEAN
BRUSH IN WATER.

. .

C. POUR 3 OZ. LAMINATING RESIN INTO PAPER CUP.
USE MEASURE, ABOUT 1/2-cuP.

D. ADD 18 DROPS OF CATALYST AND MIX THOROUGHLY.

E. LAY 'GLASS ON SEVERAL SHEETS OF NEWSPAPER.

F. BRUSH THIN COAT OF MIXED RESIN ON GLASS.

G. LAY FIBERGLASS CLOTH INTO RESIN AND SATURATE
WITH RESIN. DAB WITH END OF BRUSH.

H. LAY PICTURE FACE UP INTO RESIN AND COAT WITH
RESIN.

I. LAY PIBERGLASS CLOTH INTO RESIN AND SATURATE
WITH REST OF CATALYZED RESIN. DAB WITH END
OF BRUSH TO GET OUT BUBBLES.

J. $COVER WITH MYLAR PLASTIC FILM.

B-S1
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A

LAMINATE A PICTURE (CON'T)

K. ROLL OUT AIR BUBBLES USING BRAYBR.

L. PUT SOME WEIGHT ON MYLAR TO HOLD IT DOWN IF
NECESSARY.

M. SET IN STORAGE TO SET UP. GVERN.IGHT NECESSARY.

7. CLEAN BRUSH. GIVE BRUSH TO INSTRUCTOR.

8. PEEL OF MYLAR THE NEXT DAY.

9. PEEL FROM GLASS.

10. CLEAN GLASS FOR REUSE.

11. TRIM TO SIZE ON SQUARING SHEAR.

12. FRAME WITH WOOD IF DESIRED.



TITLE: IFATHFR WAllyT

SKETCH:

we

COST

MATERI AL:

4-5 OZ. LEATHER

LACE

WALLET INSIDE

NEEDLE

TOOLS & EQUIPMENT: SWIVEL ,KNIFE. STAMPING TOQLS, THONGING PW*ICH, MALLET,

DIVIDERS, AVIATION SNIPS

PROWDURES REFERENCES :

ORPW 1 RECTANGLE 3 3/8" X 9" ON A PIECE OF PAPER
AND HAVE A 1/4" BORDER LINCON BOTH SIDES. AN

2. DRAW 1 FLOWER DESIGN INSIDE OF THE BQRDER LINES.
LET THE DESIGN TOUCH ALL FOUR BORDER LINES.

3. DAMPEN LEATHER ON BOTH SIDES. CENTER AND TRACE
PATTERN ON THE GRAIN SIDE.

4. CARVE DESIGN WITH SWIVEL KNIFE, HOLD SWIVEL KNIFE
, AT 450 ANGLE, FRONT AND BACK AND PERPENDICULAR
SIDEWAYS TO THE LEATHE.R. CUT ALL LINES, DESIGN
AND BORDER (USE MARBLVLAB FOR STAMPING).

5. STAMP THE DESIGN USING THE 5TAMPING TOOLS IN THE,
FOLLOWING ORDER: 1. BEVEL 2. CAMOUFLAGE
3. VEINER OP SHELL 4. SHADER 5. SEEDER
6. BACKGROUND 7. DRESS CUTS.

6. SET DIVIDERS AT 1/8" AND SCRIBE A LINE AROUND
THE EDGE OF THE WALLET.

.7. USE EITHER A THONGINCH.ISEL OR THONGING PUNCH TO
PUNCH THE LACING HQLES, ALONG THE 1/8" SCRIBE

I LINES.

8. LINE UP THE WALLET INSIDE WITH THE OUTSIDE AND
PUNCH LACING 4HOLES TO MATCH.

9. CLEAN WITH LEATHER pLEACH. LET DRY OVERNIGHT.

10. APPLY ONE COAT OF NEAT-LAC.

11. LACE THE WALLET.

3 2.6
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TITLE: CHOKER (LEAMER)

SKETCH :

COST:

MATER I AL :

LEATHER

TAN KOTE

LACE (FOR TIES)

LEATHER BLEACH

LACE (FOR EDGES)

-TOOLS 8. EQUIPMENT: SCISSORS, TIN SNIPS, SQUARING SHEARS, LEATHER STAMPING

TOOLS, MALLET; BRUSH, SWIVEL KNIFE, REVOLVING PUNCH, PENCIL., WOOD (TO CUT

ON)

PROCEDURES : REFERENCES:

1. CUT A PIECE OF PAPER THE EXACT SIZE OF YOUR
FINISHED LEATHER CHOKER. DRAW A BORDER AND/OR
DESIGN ON THE PAPER: MARK THE HOLES REQUIRED.

2. FIGURE YOUR 67ST AND RECORD IN l'OUR NOTEBOOK ON
THE EXPENSE.

3. CUT LEATHER FROM EDGE OF LARGE PIECE. USE DRAW
GAUGE FOR LONG STRAIGHT CUTS.

4. DAMtgEN LEATHER, LAY DESIGN ON LEATHER AND TRACE
OVE IT WITH A PENCIL, SO AS TO LEAVE AN IMPRES-

ON. MARK ANY HOLES REQUIRED.

.CUT LINES ON LEATHER WITH 'SWIVEL KNIFE.

. BEVEI. ON THE OUtSIDE DGE WITH SWIVEL KNIFE CUTS.

7. USING STAMPING TOOLS FINISH STAMPING DESIGN.
-FOLLOW DIRECTIONS ON RAGES 35.TO 45 IN GENERAL
LEATHERCRAFT BY CHERRY. FOLLOW THESE DIRECTIONS
AND YOU WILL HAVE A DESIGN YOU CAN BE VERY PROUD
OF.

8. PUNCH HOLES FOR LACE AND TIES USINGAA K OF
WOOD TO WORK ON.

9.. LACE EDGES IF DESIRED.

10. CLEAN WITH LEATHER BLEACH, WHICH. IS LOCATED IN
THE FINISH AREA. RUB:ON WITH:A PAD OF PAPER
TOWEL. LET-DRY OVERNIGHT. WASH HANDS THOROUGHLY
WHEN FINISHED, AS LEATHER BLEACH IS TYPE OF
POISON.

11. IF YOU DO NOT LACE EDGES, DRESS EDGES WITH TAN
KOTE.

12. RUB TAN KOTE ON IN FINISH AREA.
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T I TLEI IFATHFR VTSOR

SKETCH :

0

0 (

COST

MATERIAL:

6-8 OZ. 'TOOLING LEATHER

5 RIVETS, SIZE MEDIUM

LACE

LEATHER DYES.

ANTIO6ING

TAN K0TE

TOOLS 8. EQUIPMENT: LEATHER SHEAR, LEATHER PUNCH, SADDLE tTAMPS, SWIVEL KNIFE

(OPTIONAL), EDGE BEVELER, EDGE SLICKER

*PROCEDURES : REFERENCES :

1. LAY DUT TEMPLATE ON LEATHER (DO NOT WASTE). DRAW
PATTERN. (NO BALL POINT.)

2. CUT OUT WITH LEATHER SHEAR.

3. BEVEL EDGES.

4. SLACK EDGES.

5. PUNCH RIVET HOLES.

6. CASE LEATHER. U,SE CITEAN SPONGE,'CLOTH OR PAPER.

7. CARVE DESIGN WITH SWIVEL KNIFE. THIS IS AN
OPTIONAL STEP.

8. USE APPRDPRIATE SADDLE TAMPS.

9. DYE LEATHER (IT MAY BE A TIQUED AFTER DYEING).

10. APPLY TAN KOTE OR OTHER LEATHER PRESERVATIVE.

11. FIVET VISOR TO EAND.

12. ,T,UT BAND IN BACK TO EXACT HEAD SIZE.

13. PUNCH 4 HOLES IN THE ENDS OF EACH HEAD BAND STRAP.

14. LACE ENDS AND ADJUST TD YOUR-SIZE.
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TITLE: NATURE TAN BELT

SKETCH:

COST:

MATERIAL:

NATURE TAN LEATHER

BELT BLANK 7-8 OZ.

DYES

BEES WAX

NEAT LAC

BELT SNAPS,

TOOLS 4 EQU,I PMENT STAMP TNIC; Tr)(11 S, MAI I FT, RRUSH, WIN)F1_ KNIFE. 'MARBLE SLAB

OCEDURES: REFERENCES :

1. DAMPEN LEATHER.

2. STAMP DESIRED DESIGNS WItH STAMPING TOOLS. CUT
STEMS WHERE DESIRED WITH SWIVEL KNIFE.

3. PUNCH HOLES FOR SNAPS WITH DRIVE PUNCH. PUNCH
SLOT FOR BUCKLE WI1H DRIVE PUNCH., INSTRUCTOR HAS
THE BAG PUNCH.

4. FINISH WITH OMEGA DYE. DYES ARE IN FINISH AREA.

5. FINISH WITH CDVA DYE ONLY IF DESIRED.
o-

6. BEVEL EDGES WITH EDGE 'BEVELER.

7. DYE EDGES WITH DARK4'BROWN OR BLACK OMEGA DYE.

S. DRESS EDGES WITH BEES WAX. 5.17.ICKER BRISKLY OVER
BEES WAX. ASK INSTRUCTOR FOR DEMONSTRATION.

9. BRUSH ON NEAT LAC IN'FINISH AREA, WAIT UNTIL
OYE ORIES OR WIPE ON CARNUBA CREAM. USE SDF
CLOTH.

10. SET SNAPS.
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TITLE. LEATKER BARRETTE

SKETCH:

A

CCIST

MATERIAL:

6 8 OZ. LEATHER

DOWEL (BIRCH)

TAN KOTE

DANISH OIL

TOOLS & EQUIPMENT'. SCISSORS. AVIATION SNIPS. LEATHER STAMPING TOOLS, MALLET,

TO T ON SH REVOLVING PUNCH SAW SANDPAPER SWIVEL

PENCIL, MARBLE BLOCK (TO STAMP ON)

PROCEDURES: -REFERENCES:

1. CUT A PIECE OF PAPER TO EXACT SIZE OF THE TEMPLATE
FOR A LEATHER BARRETTE. MARK HOLES. TEMPLATE IS
IN CRAFTS AREA.

2. FIGURE COST AND RECORD IN YOUR NOTEBOOK ON YOUR
EXPENSE RECORD FORM.

3. CUT LEATHER FROM EDGE OF LARGER PIECE. USE
AVIATION SNIPS. .

4. DAMPEN LEATHER, LAY PAPER PATTERN ON LEATHER AND
TRACE AROUND iT WITH LEATHER STYLUS. MARK HOLES.

5. STAMP DESIRED DESIGNS WITH STAMPING TOOLS. CUT
STEMS WHERE DESIRED WITH SWIVEL KNIFE.

6. PUNCH HOLES WITH REVOLVING PUNCH.

7. FINISH. WITH OMEGA DYE (DYES ARE IN FINISH AREA).

c_8. FINISH WITH COVA qyE ONLY IF DESIRED.

9. BEYEL,EDGES WITH EDGE BEVELER.

10. DRESS EDGES WITH TAN KOTE AND SMOOTH WITH EDGE
SLICKER, ,

RUB TAN.KOTE IN FINISH AREA. WAIT UNTIL DYE
DRIES.

12. CUT DOWEL TO LENGTH, FINISH ENDS AND SAND. (TO
POINT USE PENCIL SHARPENER.)
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TITLE: WESTERN CARVED BELT COST:

SKETCH:
MATER I AL :

1 LEATHER BELT BLANK,
7 8 OZ.

NEAT LAC

BUCKLE

BEES WAX

TOOLS & EQUIPMENT: STAMPLNL TOOLS. MALLET. SNAP SET. ROTARY PUNCH. EDGE

TOOLS._ BAG PUNCH. SWIVEL KNIFE. MARBLE SLAB (TO STAMP ON)

PROCEDURES REFERENCES :

1. DRAW 1 RECTANGLE ON TRACING PAPER THE WIDTH OF THE
BELT BLANK (MAKE DESIGN).

2. MOI,STEN LEATHER, CENTER AND TRACE DESIGN ON THE
GRAIN SIDE

3. -CARVE DESIGN WITH SWIVEL KNIFE AND STAMP WITH
STAMPING TOOLS. USE MARBLE SLAB TO STAMP ON.-

4. BEVEL EDGES WITH EDGE BEVELER.

5. CLEAN WITH LEATHER BLEACH IN FINISH AREA.

6. OPTIONAL: PI,NISH WITH ANTIQUE.

7. ONE HALF FINISH EDGES WITH EDGE SLICKER.

8. APPLY ONE COAT OF NEAT LAC FOUND IN FINISH AREA.

9, PUNCH HOLES FOR SNAPS. USE DRIVE PUNCH.
S.

10. PUNCH OBLONG SLOT FOR BUCKLE (USE BAG PUNCH).

11. SET SNAPS.
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TITLE: 'WATCH BAND

SKETCH:

SNAPS

z
0 0)

COST:

0 MATER I AL: C

0
LEATHER, 8-9 OZ., 1 3/4"
WIDE

LEATHER, 3-4 OZ., 5/8" X
5 et

WIDTH OF WATCH -
APART

* Alb

S2,

2 SNAPS

, RIVETS

&JL
TOOLS 8. EQUIPMENT. SCISSORS. EDGE BEVELER. EDaE CREASING TOOL, DRIVE PUNCHES,

SNAP BUTTON SET. EDGE SLICKER

PROCEDURES: REFERENCES :

1. CUT A STRIP OF BELT LEATHER (8-9 OZ.) LONG ENOUGH
TO WRAP AROUND YOUR WRIST COMFORTABLY (ALLOW 3/4"
OVERLAP FOR SNAPS).

2. CLIP CORNERS ON EACH END OR ROUND AS DESIRED.

3. BEVEL ALL EDGES WITH THE EDGE BEVELER.

4. CASE.LEATHER (MOISTEN THE EDGES) OF THE LEATHER
WITH A DAMP PAPER TOWEL.

5. CREASE AROUND ALL EDGES WITH EDGE CREASING TOOL.

6. PUNCH HOLES ON ONE END. BE SURE THEY ARE PROPER-
LY PLACED. WRAP TpE BAND AROUND YOUR WRIST, FIT
IT SNUGLY, THEN GET A FRIEND TO MARK THE POSITION
FOR THE TWO HOLES ON THE OPPOSITE END AND PUNCH.

7. FIND THE CENTER LINE ACROSS THE WATCH BAND AND
MARK LIGHTLY. THEN MARK 5/8" ON EITHER SIDE OF
THE CENTER LINE TO PLACE THE WATCH STRAPS.

8. MARK 1 1/8" ON EITHER SIDE OF THE CENTER LINE,
MARK AND PUNCH FOR Pl4CEMENT OF THE FIRST RIVETS.

9. MARK 3/4" FROM EACH OF THE RIVET HOLES, THEN
PUNCH FOR THE SECOND RIVET.

10. CUT AND TRIM HOLD DOWN STRAPS. PUNCH THEM TO FIT
WATCH BAND.

11. AT THIS TIME DYE AND FINISH AS DESIRED.

12. SLICK EDGES USING CARNUBA CREAM AND SLICKER DISC.

13. AFTER DYING IS COMPLETE, RIVET HOLD-DOWN STRAPS
TO BAND AND FASTEN SNAPS IN THE PROPER PLACES.

14. APPLY CARNUBA CREAM TO WATCH BANk AND BUFF.

15. FILL OUT AN EVALUATION FORM AND PRESENT TO YOUR
INSTRUCTOR FOR FINISHING APPROVAL.
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TITLE: GOPPER TOOLING

SKETCH:

COST:

MATERIAL: *

1 - 6" X 8'1 COPPER FOIL

DOWELS FOR M6DELING

TRACInPAPER
FLAT SLA'6( PAINT

TOOLS S. EQU I PMENT AVIATION SNIPS, PFNCII SHARPENER (TO $1:1ARPEN 1/4" WOOD

nnWFI )

PROCEDURES: REFERENCES :

1. CUT ONE 6" X 8",PIECE OF 40 GAUGE KOPPER FOIL.
USE AVIATION SNIPS.

2. CUT A 1/4" WOOD DOWEL 6" LONG.

3. SHARPEN WOOD DOWEL IN THE PENCIL SHARPENER ON ONE
END. BEVEL THE OPPOSITE END.

4. FOLLOW COPPER TOOLING CHART STEPS 1 THROWIGH 12.
(STEP 7 USE MARBLE SLAB FOR BACKGROUND).

5. USE A MAGAZINE OR PAPER TOWEL TO MAKE A SOFT
BACKGROUND TO WORK ON.

6. MOUNT PICTURE ON PLYWOOD BOARD OR FRAME.

t
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TITLE: ART METAL 6EATING DOWN A TRAY COST:

SKETCH

FORM

MATER I AL :

3/4" X 12" X 12" PLYWOOD

20 - 24 GA. 12" X 12"
ALUMINUM

4 NAILS

STEEL WOOL FINE

ABRASIVE CLOTH FINE

TOOLS & EQU I PMENT . FORM I NG HAMMER , TINNER SNIPS, SINGLE CUT FILE, BALL PEEN

HAMMER, BAND SAW_,_ JIG SAW, DRILL PRESS, SABER SAW, BUFFER

PROCEDURES : REFERENCES :

1. DRAW THE SHAPE THAT YOU WANT YOUR. RAY, E.G.,
ROUND, OVAL, IRREGULAR.

2. DRAW THE SHAPE ON THE CENTER OF THE 12" X 12"
PIECE OF PLYWOOD. ,

3. CUT THE TRAY SHAPE OUT OF THE CENTER-Or A 3/4"
PIECE Or PLYWOOD.

4. ,CUT A,PIECE OF 24 GAUGE ALUMINUM 12" X 12" AND
DRAW THE LAYOUT LINE SHOWINd THE SECTION TO BE
H3EATEN DOWN- -

..}5. NAIL THE METAL AT THE CORNERS TO THE FORM, TO
HOLD IN PLACE OVER THE FORM.

.6. USE THE METAL OR AIOD FACE FORMING HAMMER. STRIKE
THE METAL WITH GLANCING BLOWS 'INSIDE THE LAYOUT
LINE AREA TO,BE SUNK.

7. AS THE METAL TAKES SHAPE, WORK TOWARDS THE CENTER
IN ROWS UNTIL THE METAL IS STRETCHED TO THE
BOTTOM OF THE FORM.

8. AS YOU WORK THE METAL IT WILL 4-COME HARD. THE
. METAL WILL REQUIRE ANNEALING.

9. PLANISHING SMOOT,HES AWAY HAMMER MARKS AND WILL
GIVE A FINE FINISH TO THE METAL SURFACE.

10. FINISH THE PROJECT BY CUTTING, FILING, AND EN-
RICHING THE EDGE AS DESIRED.

11. CLEAN WITH FINE STEEL WOOL.

12. BUFF TO THE DESIRED LUSTER.
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TITLE: CARVED woon PLAQUE COST:___

SKETCH:

'1AT ER I AL :

BASSWOOD OR PINE

TOOLS 8. EQU I PMENT CARVING TOOLS, STEEL SCALE, SCREW DRIVER, HAND SA%-q, STAIN,

DANISH OIL

PROCEDURES : REFERENCES :

1. DRAW OR TRACE DESIGN ON WOOD.

2. CUT A.LL LINES ON THE CARVING WITH A V TOOL.

3. STOP CUT ALL LINES. A STOP CUT IS MADE BY CUTTING
EACH LINE 1/16" TO 1/8" DEEP.

4. CARVE OUT AGAINST THE STOP CUTS IN THE AREAS YOU
DESIRE.

5. THE DESIGN SHOULD BE CARVED ABOUT 1/2 THE THICK-
NESS OF THE WOOD.

6. AFTE THE STOP CUTS AND OTHER CUTS ARE AT THE
DESIRED DEPTH, ROUND THE PLAQUE TO SHAPE WITH
CARVING TOOLS.

7. MOST CARVED PROJECTS SHOULD NOT BE SANDED., THIS
REM6VES THE "CARVED LOOK" .

8. FINISH AS DESIRED. STAIN OR OIL LOOK NICE.

9. MOUNT SCREWS AND WIRE ON BACK IN ORDER TO HANG
YOUR PLAQUE.

3 35
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TITLE :MAKING A RING

411
. SKETCH

SEAM

COST

MATER I AL :

1/4" X 3" STRIP NICKEL
SILVER

TOOLS & EQ4:IPMENT: PAPER,ISCISSORS, WOODEN BLOCK FORM, RING MANDREL, MALLET,

FLAT METAL FILE (OPTION). OXIDIZED WIRE,-NATURAL GAS TORCH, SILICON

CARBIDE 'ABRASIVE, BUFFER

PROCEDURES.; REFLRENCES :

4
1. 4CU1 O,PAPER PATTERN 1/4" WIDE AND 3" LONG. FIT TO

FINGER AND TAPE. MAKE SURE IT WILL SLIDE ON AND
OFF FINGER. MARK FOR LENGTH.

2. CUT 1/4" STRIP OF NICKEL SILVER ON FOOT SQUARING
SHEAR. TRIM TO LENGTH ON SHEAR.

3. LAY STRIP OVER WOODEN FORM BLOCK. PLACE RING
MANDREL IN MIDDLE OF STRIP AND TAP WITH MALLET TO
BEGIN FORMING ROUND SHAPE.

REMOVE MANDREL AND.TAP ENDS OF STRIP TOWARD EACk
O'THER UNTIL ENDS ARE APPROXIMATELY 1/8" APART.

5. PLACE RING, WITH PADDED PROTECTION, IN VISE. USE
FLAT METAL FILE AND FILE EDGES OF ENDS STRAIGHT
AND,FLAT. WHEN ENDS ARE BUTTED TOGETHER THERE
5"HOU'LD BE NO GAPS OR LIGHT SHOULD NOT SHOW
THROUGH.

6: TIE RING TOGETHER WITH OXIDIZED WIRE TO BRING
ENDS OF RING TOGETHER, OR

7. TAP ENDS OF RING SO-THAT THEY OVERLAP EACH OTHER
BY 1/8" . THIS CREATES A SPRINGINESS IN STRIP SO
THAT WHEN PULLED APART AND BUTTED TOGETHER, THEY
WILL REMAIN IN THAT POSITION.

8. ON SOLDERING BENCH, PROP RING BETWEEN BRICKS WITH
SEAM IN UP POSITION, OR ON TOP.

9. PLACE SILVER SOLDER FLUX ON TOP AND BOTTOM OF
JOINT.

10: LAY SMALL PIECE OF SILVER SOLDER ON JOINT.

11. ADJUST TORCH TO A SMALL FLAME. APPLY HEAT FROM
BOTTOM, FLOW SOLDER ALONG ENTIRE JOINT.
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MAKING A RING (coN'T)

12. AFTER RING HAS COOLED, PLACE'RING ON MANDREL AND
ROUND RING WITH MALLET.

-

13. FILE SMOOTH WITH MILL SMOOTH HAND FILE. KEEP
METAL PARTICLES CLEANED OUT#OF FILE WITH CARD
FILE.

14. SAND SMOOTH WITH SILICON CARBIDE ABRASIVE START-
ING WITH 220 GRIT AND FINISHING WITH 600 GRIT.

15. POLISH WITH BUFFER ON A MANDREL.

16. RINGS MAY BE PEENED ON A MANDREL HELD IN A VISE
WITH A POLISHED PEENING HAMMER.



TITLE: "FEELEY" COST:

-MATERIAL:
SKETCH:

'WALNUT OR MAPL..g, APPROX.
2" X 2" X 4"

TOOLS & EQUIPMENT: HANDSAW , STATIONARY SANDER, RASP . FILE . SANDPApER.

flAN SH n T I

PROCEDURES: REFERENCES:

1 SELECT DESIRED WOOD ANDm..4.10T WITH HANDSAW (SHORT
STORAGE).

2 - RECORD COST.

3 SHAPE ON STATIONARY SANDER.

4 SHAPE NEXT WITH *aaa RASP AND 'WOOD FLLE.

5. SAND OUT ALL FILI-MARKS WITH #40'GRIT SANDPAPER.

6. SAND OUT ALL #40 MARKS WITH #80 GRIT SANDpAPER.
_

7. SAND OUT ALL #80 MARKS WITH #120 GRIT SANDPAPER.

8. SAND OUT ALL #120 MARKS WITH #220 GRIT SANDPAPER.

,9. APPLY OIL FINISH AND SAND OIL IN WITH #400 PAPER.
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INFORMATION SHEET

COpPER ENAMELING PROCEDURE

1. GET '517A4VCCIPPER PIEC4:09 4AKE YOUR OWN.

2. SAND E*FRONr SURFACE",TAOROUGHLY.
'

3. APK%X'COPPER CLEANER:1,0 THE BACK AND DRY OVER LID OF KILN.

4. Alq1AROUND COPO'ER)*SHAPE ON PIECE OF PAPER,
ENAMEL YOU INTEND TO:USE.

,

LUMPS OE
COLOR

STRINGS

AN,OUT.COLORS

BASE COLOR

. TEAR OFF SMALL PIECES OF BUTCHER PAPER FOR LAYING COPPER PIECE ON
WHEN APPLYING ENAMELS.

6. BRUSH ON GUM SOLUTION TO FRONT SIDE.

7. PLACE ON CLEAN PAPER AND APPLY BASE COLOR.

8. PLACE ON ANOTHER PIECE OF CLEAN PAPER.

_9...:PDWIRE)M3, ENAMEL FROM BASE COLOR BACK INTO BOTTLE.

10. APPLY LUMPS OF COLOR AND STRINGS.

11. PLACE COPPER ENAMEL PROJECT IN KILN AND HEAT UNTIL SURFACE ENAMEL
HAS MELTED.

12. SWIRL AT THIS TIME IF YOU DESIRE.

13. WHEN REMOVING SWIRL STICKS, BE CAREFUL NOT TO FLIP PROJECT OVER.

14. IF THE SWIRL STICK BONDS TO THE COPPER, REMOVE THE PROJECT FROM
THE KILN AND LET COOL. THE SWIRL STICK WILL COME OFF.

x74t.-

339

B-66

.410



POWER MECHANICS LABORATORY EXPERIENCE #1

REFERENCE:

TUNE UP FOR SMALL ENGINES

SMALL GASOLINE ENGINES BY STEPHENSON PGS. 119-131
SMALL GAS ENGINES BY PURVIS PGS. 115-126
POWER MECHANICS BY ATTEBERRY PGS. 77-85
BRIGGS & STRATTON MANUAL

INTRODUCTION:

ENGINE TUNE-UP DOES NOT INVOLVE MAJOR ENGINE REPAIR WORK; RATHER, IT
IS A PROCESS OF CLEANING AND ADJUSTING THE ENGINE SO THAT IT WILL GIVE
TOP PERFORMANCE. TUNE-UP CAN BE DONE BY AN EXPERIENCED ENGINE OWNER
OR IT CAN BE DONE BY A MECHANIC. TUNE-UP IS TYFICALLY DONE BY THE
MECHANIC WHEN AN OWNER BRINGS A LAWNMOWER IN FOR A SPRING CHECKUP
PRIOR TO SUMMER USE.

PROCEDURE:

1. INSPECT AIR CLEANER, CLEAN AND REASSEMBLE AIR CLEANER.

2. CLEAN THE GAS TANK, FUEL LINES, AND ANY FUEL FILTERS O.R SCREENS.

3. CHECK COMPRESSION.

4. CHECK SPARK PLUG: CLEAN, REGAP OR REPLACE.

5. CHECK OPERATION OF THE GOVERNOR.

6, CHECK MAGNETO.

. FILL CRANKCASE WITH CLEAN OIL OF THE CORRECT TYPE.

FILL GASOLINE TANK WITH REGULAR GASOLINE, BE SURE TO MIX OIL
WITH THE GASOLINE IF IT IS A TWO-STROKE CYCLE ENGINE.

9. START ENGINE.

10. ADJUST CARBURETOR FOR PEAK PERFORMANCE.
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POWER MECHANICS,LABORATORY EXPiPIENCE #2

DRAIN OIL REFILL CRANKCASE

REFERENCE\: SMALL GASOLINE ENGINES BY STEPHENSON PGS. 58-64

INTRODUCTION:
11,

THE CRANKCASE OIL SHOULD BE CHANGED PERIODICALLY. THE EXACT NUMBER
OF OPERATING HOURS BETWEEN OIL CHANGES VARIES FROM MANUFACTURER TO
MANUFACTURER. IT MAY BE AS SHORT A TIME AS EVERY 20 HOUR8 OR AS LONG
A TIME AS EVERY 100 HOURS. (EVERY 25 HOURS IS MOST COMMON). TRUE,
THE MANUFACTURER'S SUGGESTED OIL CHANGE INTERVAL CAN BE STRETCHED,
BUT TO INSURE MINIMUM ENGINE WEAR AND MAXIMUM'ENGINE LIFE, FOLLOW THE
MANUFACTURER'S LUBRICATION 'SUGGESTIONS.

MANUFACTURERS GENERALLY RECOMMEND MS (SEVERE DUTY) QUALITY ENGINE
OIL; HOWEVER, SOME MANUFACTURERS PERMIT THE USE OF MM (MEDIUM DUTY)

OIL. AVOID ML (LIGHT DUTY) OIL. THE VISCOSITY RECOMMENDED IS OFTEN
SAE'30 FOR SUMMER AND SAE 20 FOR WINTER. OF COURSE HERE, TOO, THERE
ARE VARIATIONS.

IT IS A GOOD IDEA TO DRAIN THE OIL WHEN THE ENGINE.IS,HOT SINCE,, MORE

DIRT AND SLIGHTLY-MORE.OIL CAN BE REMOVED. REMEMBER, DIRTY OIL SHOULD
BE REPLACED BECAUSE: IT WILL NOT GIyE PROPER, HIGH QUALITY LUBRICATION.

PROCEDURE:

THE FOLLOWING PROCEDURE IS A GENEAL -Gy_114g, AND SPECIFIC STEPS OF THE

PROCEDURE MAY BE REVISED SINCE THERE ARENANY MAKES OF ENGINES.

I. REMOVE THE ADD-OIL PLUG.

2. LOOSEN AND CAREFULLY REMOVE THE DRAIN PLUG. Do NOT-DROP THE PLUG
WHEN IT COMES OUT OF THE ENGINE. BE SURE TO HAVE A CONTAINER
RIGHT UNDER THE DRAIN HOLE.

3. ALLOW OIL TO DRAIN, THEN TIP THE ENGINE SLIGHTLY TO GET THE LAST

BIT OF OfL FROM THE ENGINE.

4. REPLACE THE DRAIN PLUG. Do NOT "OVERTIGHTEN".

5. REFILL THE CRANKCASE WITH CLEAN OIL OF THE CORRECT QUALITY AND
VISCOSITY.

6. CHECK THE. OIL LEVEL WITH THE DIP STICK IF THE ENGINE HAS ONE. ON

ENGINES NOT HAVING A DIP STICK, FILL THE CRANKCASE UNTIL OIL CAN

BE SEEN AT THE HOLE IN THE FILL PIPE.

,Y
7. REPLACE THE ADD-OIL PLUG.
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POWER MECHANICS LABORATORY EXPERLENCE #3

REFERENCE:

INTROOUCTION:

CLEAN AND REGAP SPARK PLUGS

SMALL GASOLINE ENGINES
SMALL GAS ENGINES
POWER MECHANICS

B STEPHENSON
B PURVIS
BY ATTEBERRY

PGS. 100-106
PGS.205
pGS. 79

SPARK PLUG PERFORMANCE CAN OFTEN BE IMPROVED BY PERIODIC... CLEANING.
ALSO, SPARK PLUG LIFE CAN BE LENGTHENED.r MOST MANUFACTURE1RS OF
ENOINES RECOMMEND THAT SPARK PLUGS BE CLEANED EVERY 100 HOURS OF
ENGINE OPERATION. OF COURSE, IF 'A PLUG IS DAMAGED, INSULATOR CRACKED,
ELECTRODES WORN AWAY, ETC., CLEANING CANNOT REPAIR THE DAMAGE.

'SPARK PLUGS ARE OFTEN FOULED IN ANY OF FIVE WAYS: OIL FOULING IS
INDICATED BY WET, OIL DEPOSITS. THIS 'CONDITION IS CAUSED WHEN OIL
IS P1114MPED (BY THE PISTON FINGS) TO THE COMBUSTION CHAMBER. A HOTTER
SPARKUG MAY HELP BUT THE CONDITION MAY HAVE TO BE REMEDIED BY
ENGINE OVERHAUL.

GAS FOULING OR FUEL FOULING IS INDICATED BY A SOOTy, BLACK DEPO"SIT ON
THE INSULATOP TIPS, THE ELECTRODES AND SHELL SURFACES. THE CkUSE MA/k
BE EXCESSIVELY RICH FUEL MIXTURE, LIGHT LOADS, OR LONG PERIODS AT
IDLE SPEED.

CARBON FOULIN LS INDICATED IF THE PLUG HAS DRY, FLUFFY BLACK DEPOSITS.
THIS CONDITJON MAY BE (CAUSED BY EXCESSIVELY RICH FUEL MIXTURE; IMPROPER
CARBURETOR ADJUSTMENT, CHOKE PARTLY CLOSED, CLOGGED AIR CLEANER. ALsa
SLOW SPEEOS, LIGHT LOADS., LONG PERIGOS OF IDLING AND THE, RESULTING
"COOL" OPERATING TEMPERAA-URE MAY CAUSE DEPOSITS NOT TO BE BURNED AWAY.
A HOTTER SPARK PLUG MAY CORRECT CARBON FOULING.

A

LEAD FOULING IS INDICATED BY A.SOFT, TAN, POWDERY DEPOSIT ON THE PLU
TIjESE DEPDc.ITS OF LEAD'SALTS-BUILD UP DURING LOW SPEEDS AND LIGHT
LOADS. THEY CAUSE-N0pROBLEM Aj LOW SPEED BUT AT HIGH SPEEDS, WAEN
THE PLUG HEATS UP,.THE FOULING WILL OFTEN CAUSE THE,PLUG TO MISFIRE,
THUS LIMITING THE ENGI.NE'S TOP PERFORMANCE.

BURNED ELECTRODES ARE INDICATED BY THINNED OUT, WORN AWAY ELECTRODES.
THIS CONDITION IS CAUSED BY THE LEANFUEL MIXTURe.,:LOW OCTANE FUEL,
COOLING SYSTEWFAILURE, OR LONG PERAS OF HIGHVPEED-HEAVY LOAD. A

COLDER PLUG MAY CORRECT THI'S TROUBLE.

.CORRECT-SPARK PLUG TYp,,E AND CORRECT SPARK PLUG GAR-SETTING ARE FOUND
IN THE ENGINE OPERATOPieS MANUAL.

PROCEDURE

1. REMOVE THE SPARK PLUG EXAMINE ,CONDITION OF PLUG.

2. CHECK SPARK GAP PIRIOR TO CLEANING AND RESETTING.

3. WIRE BRUSH SHELL AND THREADS.

4. CLEAN INSULATOR WITH A RAG SOAKED IN SOLVENT.

5: CLEAN ELECTRODES AND SPARKING SURFACES.

6. REGAP THE PLUG TO THE CORRECT SETTING.

7. REINSTALL PLUG (DON'T FORGET THE SPARK PLUG GASKET).
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POWER, MECHANICS LABORATORY EXPERIENCE #4

CLEAN AND ADJUST THE BREAKER POINTS

REFERENCE: SMALL GASOLINE ENGINES BY STEPHENSON PAGES 119-131
SMALL GAS ENGINES BY PURVIS PAGE 190
POWER MECHANICS BY ATTEBERRY PAGES 36-46
BRIGGS & STRATTON MANUAL

INTRODUCTION:

THE CORRECT SETTING OF THE BREAKER POINTS IS ESSENTIAL TO THE OPERATION
OF THE MAGNETO. THE MAXIMUM OPENING TO THE POINTS IS MOST OFTEN .020".
HbWEVER, SOME MAG'NETOS SPECIFY .018", .023", OR OTHER SETTIN'GS. CHECK
THE MANUFACTURER'S RECOMMENOATIONS.

THE BREAKER POINTS'SHOULO FULLY LINE UP WITH EACH-OTHER, ANO THEY SHOULO
CONTACT FLAT AGAINST EACH OTHER. THE BREAKER POINTS HAVE A CHROME OR
SILVERY APPEARANCE WHEN THEY ARE NEW ANO AS THEY ARE USED THEY BECOME,
GRAY. IF THEW HAVE BEEN PITTED THEY SHOULD BE REPLACEO.

PROCEDURE:

1. REMOVE THE SPARK PLUG LEAO.

REMOVE THE AIR SHROUO, GRASS SCREENS; ETC., IN THE AREA OF THE
MAGNETO.

3. REMOVE THE FLYWHEEL. THIS IS NOT NECESSARY IF THE POINTS ARE NOT
, LOCATED UNDER MIL II ,-/PIIEEL. SOME FLYWHEEL NUTS HAVE LEFT HANO

THREAOS:
a

4.. REMOVE BREAKER R.71INT

5. ROTATE THE'CRANKSHAFT UNTIL MAXIMUM POINT OPENING IS ATTAINED.

6. CHEcK THE 5REAKER POINT GAP, USING 'A FLAT REEUER GAUGE, PPIOR TO
CLEANING AN RESETTING.

7. CLEAN THE POI:TB WITH ALCHOL ON A LINT-FREE CLOTH.

s. LOOSEN THE BREAKE POINT ASSEMBLY LOCK SCREW.

9. WITH POINTS AT MAXIMUM OPENING, TURN THE BREAKER POINT AOJUSTING
SCREW TO ATTAIN THE CORRECT SETTIT\IG. CHECK THE SETTING WITH A
FLAT FEELER GAUGE.

10. TIGHTEN BREAKER POINT ASSEMBLY LOCK SCREW.

11. ROTATE THE CRANKSHAFT SEVERAL TIMES.

12. RECHECK BREAKER POINT SETTING WITH A TLAT FEELER GAUGE.
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POWER MECHANICS LABORATORY EXPERIENCE #5

. BASIC FLYWHEEL MAGNETO PARTS

REFERENCE: SMALL GASOLINE ENGINES
POWER.MECHANICS
SMALL GAS ENGINES

INTRODUCTION:

BY STEPHENSON
BY ATTEBERRY
BY PURVIS

PAGES 84-95
-UNIT 4

PAGE 193'

THE MAGNETO IGNITION SYSTEM IS A VERY RELIA5LE AND RUJBLE-FRFE SYSTEM.
OF COURSE, ONE BIG ADVANTAGE OF THE MAGNETO IS THAT IT DOES NOT REQUIRE
A STORAGE BATTERY FOR.A POWER SOURCE. 1171E MAGNETO PROVIDES THE SPARK
FOR IGNITION, VOLTAGES OF A FEW HUNDRED VOLTS ARE.STEPPED UP TO ABOUT
20,000 VOLTS, ENOUGH TO. JUMP THE SPARK GAP IN THE SPARK PLUG.

THERE ARE SEVEN BASIC PARTS WHICH WORK TOGETHER TO PRODUCE THE IGNITION
SPARK:,

1. HIGH TENSION COIL
2. LAMINATED IRON
3. CONDENSER
4. BREAKER POINTS

5. PgRMANENT MAGNETS
6. SPAM< PLUG LEAD
7. SPARK PLUG-

.

A BRIEF REVIEW OF THE COMPLETE MAGNETO CYCLE MIGHT BE HELPFUL IN THE
STUDY OF THE PAR1S. WHEN1THE PERMANENT MAGNET IS FAR AWAY FROM THE
HIGH-TENSION COIL, IT HAS NO EFFECT ON THE COIL. BUT AS THE PER'MANENT
MAGNET COMES CLOSER AND CLOSER, THE PRIMARY COIL "FEELS" THE INCREASING
MA6NETIC FIELD. THE COIL IS BING CUT BY MAGNETIC LINES OF FORCE, AND
THEREFORE, THERE IS CURRENT IWTHE'PRIMARY COIL. THIS CURRENT TRAVELS
THROUGH TqE BREAKER POINTS,AND' INTO GROUND. WHEN THE PERMANENT,MAGNET
IS JUST A4OUT OPPOSITE THE HIGH-TENSION COIL, THE MAGNETIC FIELD AROUND
BOTH COILS IS'REACHING ITS PEAK. ALSO, THE PISTON IS REACHING THE TOP
OF ITS STROKE, COMPRESSIN,G THE FUEL, MIXTURE.

THE BREAKER CAM CAUSES THE BREAKER POINTS TO OPEN QUICKLY. WITH THE
PRIMARY CIRCUIT BROKEN, THE ELECTRON FLOW IMMEDIATELY STOPS. WHEN THE
FLOW OF ELECTRONS STOPS, THE MAGNETIC FIELD THAT WAS BUILT UP AROUND
THE PRIMARY AND SECO'NDARY COILS COLLAPSES VERY QUICKLY. MAGNETIC
LINES OF FORCE ARE, THEREFORE, CUTTING THE COILS VERY RAPIDLY AND HIGH
VOLTAGES ARE INDUCED IN THE COILS. IN THE SECONDARY COIL THE VOLTAGE
MP. REACH 18,000 TO 20,000 VOLTS, ENOUGH TO JUMP ACROSS THE SPARK GAP

THE SPARK PLUG. THIS SPARK IGNITES THE FUEL MIXTURE,AND THE PISTON
1.5 FORCED DOWN THE CYLINDER.

YOU ARE TO DISASSEMBLE THE ENGINE TO EXPOSE FLYWHEEL MAGNETO PARTS.
STUDY THE ARRANGEMENT OF THE PARTS. TURN THE ENGINE OVER AND OBSERVE
HOW THE BREAKER POINTS ARE OPENED AND CLOSED. REMOVE THE BASIC PARTS
OF THE IGNITION SYSTEM FOR CLOSER INSPECTION. THE FOLLOWING PROCEDURE
IS A GENERAL GUIDE AND SPECIFIC STEPS OF THE PROCEDURE MAY BE REVISED
SINCE THERE ARE MANY MAKES OF ENGINES.

PROCEDURE:

1. REMOVE SPARK PLUG LEAD FROM SPARK PLUG.

2. REMOVE ANY AIR SHROUDING, GRASS SCREENS, RECOIL STARTERS,'ETC.
FRONI,,,,THE FLYWHEEL AREA.
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BASIC FLYWHEEL MAGNETO PARTS (CONTINUED)

3. REMOVE THE FLYWHEEL ANO FLYWHEEL NUT. USE A FLYWHEEL PULCER IF
ONE IS AVAILABLE. ' IF A FLYWHEEL PULLER IS NOT-AT HAND, OELIVER
A SHARP BLOW T THE ENO OF THE CRANKSHAFT WITH A PLASTIC OR SOFT
HAMMER. NUT SHOULO BE ON ENO OF SHAFT WHEN YOU STRIKE THE SHARP
BLOW.

4. REMOVE BREAKER POINT COVER (ON SOME ENGINES).

5. TURN THE CRANKSHAFT OVER ANO OBSERVE THE OPENING ANO CLOSING OF
THE POINTS.

. 'REMOVE THE1HIGH-TENSION COIL ANO LAMINATED IRON CORE.,

7. REMOVE THE CONOENSER.

8. REMOVE THE BREAKER POINT ASSEMBLY.

9. REMOVE THE BREAKER CAM (ON SOME ENGINES).

a
R-EASSEMBLY PROCEDURE

REVERSE THE OISASSEMBLY PROCEOURE. IF THE ENGINE IS TO BE OPERATED
UPON REASSEMBLY, SEVERAL POINTS ARE VERY IMPORTANT:

I. REINSTALL THE BREAKER CAM IN THE SAME WAY AS IT CAME OFF.

2. USE CARE WITH THE KEY ANO THE KEYWAYS. DON'T FORCE.

3. BREAKER POINTS WILL NEEb TO BE RESET TO MANUFACTURER'S SPECIF,ICA-.
TIONS.

4. LAMINATED IRON CORE MUST BE POSITIONED FOR THE PROPER AIR GAP
BETWEEN IT AND THE FLYWHEEL MAGNETO.

5. 44ALL CONNECTIONS SHOULD BE CHECKED FOR TIGHTNESS.
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POWER MECHANICS LABORATORY EXPERIENCE #6

a

CHECK ENGINE COMPRESSION

REFERENCE: SMALL GASOLINE ENGINES BY STEPHENSON
SMALL GAS ENGINES BY PURVIS
POWER MECHANICS BY ATTEBERRY

INTRODUCTION:

PAGES 119-131
PAGES 21-23
PAGE 84

GOOD COMPRESSION IS ESSENTIAL FOR OPTIMUM ENGINE PERFORMANCE. FUEL
MIXTURE MUST BE TIGHTLY COMPRESSED TO INSURE PROPER IGNITION AND
MAXIMUM POWER. POOR COMPRESSION CAN BE CAUSED BY WORN PISTON RINGS,
BAD VALVES, WORN.OR WARPED CYLINDERS, LEAKAGE THROUGH THE HEAD GASKET,
OR LEAKAGE AROUND THE SPARK'PLUG. POOR COMPRESSION IS A COMMON TROUBLE
ESPECIAL,LY WITH OLDER ENGINES THAT ARE IN NEED OF AN OVERHAUL.-

IF AN ENGINE STARTS WITH DIFFICULTY OR LACKS P0WgR AND IS SLUGGISH, A
TROUBLESHOOTER MIGHT SUSPECT POOR COMPRESSION AS THE POSSIBLE CAUSE
FOR THESE TROUBLES. CHECKING THE ENGINE'S COMPRESSION IS A PART OF
MOST TUNEUP PROCEDURES. 'GENERALLY, EACH ENGINE MANUFACTURER SPECIFIES
HIS OWN RECOMMENDED METHOD FOR CHECKING ENGINE COMPRESSION.

PROCEDURE:

1. CHECKING COMPRESSION WITHOUT A COMPRESSION GAUGE.

A.- REMOVE THE SPARK PLUG HIGHTENSION LEAD FROM THE SPARK PLUG.

B. TURN THE ENGINE OVER SLOWLY BY HAND. AS THE PISTON REACHES
TOPDEADCENTER, CONSIDERABLE RESISTANCE SHOULD BE FELT. AS
TpPDEADCENTER IS PASSED, THE PISTON SHOULD "SNAP" BACK
DOWN THE CYLINDER, INDICATING GOOD COMPRESSION.

2. CHECKING COMPRESSION WITH A COMPRESSION GAUGE.

A. REMOVE THE SPARK PLUG LEAD FROM THE SPARK PLUG.

B. REMOVE THE SPARK PLUG.

C. CAREFULLY CLEAN ANY DIRT OR FOREIGN MATTER FROM AROUND THE
SPARK PLUG HOLE.

D. HOLD THE COMPRESSION GAUGE TIGHTLY AGAINST THE SPARK PLUG HOLE.
(SOME GAUGES SCREW INTO THE HOLE).

E. TURN THE ENGINE OVER AS IF YOU WERE STARTING IT.

F. READ THE COMPRESSION GAUGE. READINGS OF 60 TO 80 POUNDS PER
SQUARE INCH (PSI) GENERALLY INDICATE GOOD COMPRESSION. HOW
EVER, SOME ENGINES MAY HAVE A COMPRESSION RANGE OF 110 TO 120
'(PSI). THE EXACT DATA FOR THE ENGINE YOU ARE WORKING ON SHOULD
BE AT HAND.
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POWER MECHANICS LABORATORY EXPERIENCE #7

REFERENCE:

ENGINE DISASSEMBLY (FOUR-STROKE CYCLE)

SMALL GASOLINE ENGINES
SMALL GAS ENGINES
POWER MECHANICS

BY STEPHENSON
BY PURVIS
BY ATTEBERRY

GENERAL GUIDE.FOR DISASSEMBLY PROCEDURE

1. DRAIN OIL FROM CRANKCASE.

PAGES 9-21

2. DISCONNECT SPARK PLUG CABLE AND REMOVE SPARk PLUG.

3. DRAIN GAS TANK, DISCONNECT FUEL LINE, REMOVE GAS TANK.

4. REMOVE AIR.CLEANER (USE CARE IF IT CONTAINS OIL).

5. DRAIN CARBURETOR, REMOVE THROTTLE AND GOVERNOR CONNECTIONS,
REMOVE CARBURETOR FROM ENGINE.

.

6. REMOVE METAL AIR SHROUDING. TRY TO KEEP PART'S IN SEOARATE
CONTAINERS.

7. REMOVE CRANKSHAFT NUT, ALSO GRASS SCREENS, STARTER PULL_EY5,

8. REMOVE FLYWHEEL. =

1

'4,, , "°' ' .

9; REMOVE,THE MAGNETQ ?LATE ASSEMBLY. THE
FLYWHEEL SIDE OF T 1,S 'PLATE.)

. r
.:-.

10. REMOVE CYLINDER HEAD. '.

°

MAIN BEARrNG,IS ON 14*--

ETC.

r . 0,,

11. F1EMOVE THE C'RAICJK610AGE FROM THE elvqfNAstp, (THIjor niccr bE'
'J\JECESSAR`Ot. 1-HE ENG/INE HAS 'AN PN'SOECTIqR7PLATE-.)

, , . ,,: ....4 ,i..._,.i "

12. UNBOLTJ.VECONNeGI'141G 'RRD ,CAP ANIe% PUSH'.-THE ,PISTA ANa ROD UP. ANb
peuT;R . t* 'til..;INpEFil

.,
, : ,,,,.

o _ 4.

la. 'REN144 TH\ CRA4KSHA Y-PULLING I '-OUT. 19-HEIO*IN, BEARINGPLATE:,
MARAVETar'BE'LLIOSE Td DO THI .)

1

.t, , \ 4

,

,
-

-)

t.A9 ;

ch R'EASEMBLY:PROCEDURE

;

' 4- .
,./...,

,.
136vERsi i E OISAtSEMBLY PROUDUE. LISTED 81EG,OW ARE SOME POINTS'70

.. N.,REMEMBER.I,N-0EA-SSEMBLY:-

..Al. TJG TEN L MACHiNt sCREWS AND BOLTS SECURErl'.'

4k% BE ,CERTAIN OAE PISTON IS REI, ALLED EXACTLY AS IT CAME CTT:
: .--e. sq :--,

,

1
, '_ Y 0,,P

-. LINE UP TINIVI\MARKS. cm C T4KSAFT'WITH TINING-'MARK ONAAMSHAF,T.
4- .140

. . LINE "V
'GONNE

.4
MA CH MARK 1i4 CON,kECTI*.ROD CAP WITH MATCH MARK.ON .

k.-gt,

°



ElEASAM LY PROCEDURE (CONTINUED)
,,-

TORQUE HEAD BOLTS TO MANUFACTURER'S SPECIFICATIONS.

6. BE CERTAIN FLYWHEEL KEYWAY SLIPS INTO THE KEY ON THE CRANKSHAFT.

7. CHECK ALL GASKETS. REPLACEMENT MAY BE NECESSARY, ESPECIALLY IF
THE ENGINE IS TO BE OPERATED.

8. REFILL CRANKCASE WITH OIL IF ENGINE IS TO BE OPERATED.

9. REFILL GAS TANK IF ENGINE IS TO 'BE OPERATtD.
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POWER MECHANICS LABORATORY EXPERIENCE #8

VALVE TRAIN AND CAMSHAFT (FOUR-STROKE CYCLE)

REFERENCE: SM'ALL GASOLINE ENGINES
SMALL GAS ENGINES
POWER MECHANICS

INTRODUCTION:

BY STEPHENSON
BY PURVIS
BY ATTEBERRY

PAGES 9-21'
PAGES 80-96
PAGES 16-23

THE ENGINE'S VALVES, EXHAUST AND INTAKE, PROVIDE A ROUTE FOR EXHAUST
'GASES TO ESCAPE AND A ROUTE FOR NEW FUEL MIXTURE TO ENTER. THE VALVES
ARE OF THE POPPET TYPE, BEING RAISED OFF THEIR SEA1IS WHEN THEY ARE OPEN-
ED. THEY ARE SUBJECTED TO SEVERE PUNISHMENT IN THE COMBUSTION CHAMBER
BUT STILL MUST FUNCTION PERFECTLY, OPENING AT )(ACTLY THE RIGHT INSTANT
AND CLOSING TO MAKE AN AIRTIGHT SEAL. THE PARTS THAT WORK WITH THE
VALVES ARE REFERRED TO AS THE VALVE TRAIN AND CAMSHAFT.

DISASSEMBLY PROCEDURE:

1. REMOVE THE VALVE PLATE EXPOSING THE VALVE SPRINGS, VALVE LIFTERS,
AND VALVE STEMS.

2. COMPRESS THE VALVE SPRING WITH A VALVE SPRING COMPRESSOR.

3. REMOVE THE VALVE SPRING RETAINERS BY SLIPPING OR FLIPPING THEM
OUT.

4. PULL THE VALVE OUT OF THE ENGINE.

5. REMOVE THE VALVE SPRING, STILL COMPRESSED:

6. REMOVE THE CAMSHAFT IF THE CAMSHAFT IS HELD IN THE CRANKCASE WITH
A CAMSHAFT SUPPORT IN, IT MUST BE DRIVEN OUT WITH A BLUNT PUNCH.
IN MOST CASES, DRIV THE PUNCH FROM TH5 TAKEOFF SIDE TOWARD THE
FLYWHEEL SIDE. OBSERVE TIMING MARKS.

7. PULL OUT THE CAMSHAFT.

8. REMOVE THE VALVE LIFTERS. THEY WILL PROBABLY FALL OUT WHEN.THE CAM-
SHAFT IS REMOVED.

REASSEMBLY PROCEDURE

REVERSE THE DISASSEMBLY PROCEDURE. HERE ARE SOME POINTS TO REMEMBER:

1. REINSTALL THE INTAKE AND EXHAUS\T VALVES IN THEIR CORRECT PLACES.

2. A SPECIAL 'POOL IS NEEDED TO AID IN THE INSTALCATION OF VALVE SPRING
RETAINERS ON SOME ENGINES.

3. REINSTALL THE CAMSHAFT SUPPORT PIN CORRECTLY: FROM FLYWHEEL SIDE TO
THE POWER TAKEOFF SIDE, IN MOST CASES.

4. LINE UP TIMING MARKS.
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POWER MECHANICS LABORATORY EXPERIENG5 W9

LAP VALVES.

REFERENCE: SMALL GASOLINE ENGINES BY STEPHENSON PAGES 119-131
SMALL GAS ENGINES BY PURVIS PAGE 84
POWER MECHANICS BY ATTEBERRY: PAGE 21

INTRODUCTION:

THE VALVE MUST MAKE A GAS TIGHT SEAL IN THE CYLINDER UNDER THE EXPLO-
SION PRESSURE OF SEVERAL HUNDRED POUNDS. VALVES OPERATE UNDER VERY
ADVERSE CONDITIONS. IF THE ENGINE IS RUNNING AT 4,000 RPMS, EACH
VALVE WILL SEAL AND UNSEAL 2,000 TIMES PER MINUTE OR ABOUT 33 TIMES
PER SECOND. THEY ARE EXPOSED TO HEAT WHICH APPROACHES 5,000 DEGREES
F., FAR ABOVE THE MELTING POINT OF IRON. IF THE VALVES OR VALVE SEATS
BECOME WORN, CRACKED OR WARPED, SLUGGISH ENGINE OPERATION AS WELL AS
OTHER PROBLEMS WILL RESULT. WION OVERHAULING AN ENGINE, THE VALVE AND
VALVE SEAT CONDITION ARE CHECKED. SOMETIMES EITHER OR BOTH THE VALVE
SEATS AND VALVES ARE REGROUND. IF VALVES OR VALVE SEATS HAVE BEEN RE-
GROUND OR REPLACED, THEY SHOULD BE LAPPED. LAPPING FORMS THE NECESSARY
PERFECT SEAL BETWEEN THE SEAT AND THE VALVE. VALVES SHOULD BE LAPPED
EACH TIME THE ENGINE IS REBUILT.

DISASSEMBLY PROCEDURE:

1. REMOVE THE VALVE SPRING COVER EXPOSING THE VALVE SPRINGS.

2. REMOVE THE CYLINDER HEAD.

3. COMPRESS THE VALVE SPRING WITH A VALVE SPRING COMPRESSOR.

4. REMOVE'THE VALVE SPRING RETAINERS BY SLIPPING OR FLIPPING THEM OUT.

5. REMOVE THE VALVE SPRING, STILL COMPRESSED.

6. PULL THE VALVE OUT OF THE ENGINE.

7 . INSPECT THE VALVE AND VALVE SEAT.

B. REPLACE THE VALVE AND VALVE SEAT OR REGRIND THE VALVE AND VALVE
SEAT ONLY ON INSTRUCTIONS FROM THE INSTRUCTOR.

9. LAP THE VALVES. PLACE A SMALL AMOUNT OF LAPPING COMPOUND ON T.HE
VALVE FACE AND ROTATE THE VALVE AGAINST ITS SEAT A FEW TIMES. LAP
THE VALVES UNTIL THERE IS A THIN, DULL RING AROUND THE ENTIRE VALVE
FACE. THE RING INDICATES THAT THE VALVE WILL SEAT WELL. DO NOT
LAP THE VALVES EXCESSIVELY.

10. CLEAN THE VALVE AND OIL THE VALVE STEM.

REASSEMBLY PROCEDURE

REVERSE THE DISASSEMBLY PROCEDURE. REMEMBER TO PUT THE EXHAUST VALVE
IN THE EXHAUST SIDE AND THE INTAKE VALVE IN THE INTAKE SIDE. ON SOME
ENGINES A MAGNETIC VALVE RETAINER INSERTER IS A GREAT HELP. THE
RETAINERS OFTEN COME OUT EASILY BUT ARE-DIFFICULT TO REINSTALL.
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POWER MECHANICS.LABORATDRY EXPERIENCE #10.

REPLACE PISTON RINGS

REFERENCE: SMALL GASOLINE ENGINES BY STEPHENSON
SMALL GAS'ENGINES BY PURVIS
POWER MECHANICS BY ATTEBERRY

INTRODUCTION:

PAGES 119-131
PAGES 68-69
PAGES 18-20

THE/PISTON RINGS FIT INTO THE SLOTTED GROOVES AROUND THE PISTON AND
THEY PROVIDE THE SEAL BETWEEN THE MOVING PISTON AND THE CYLINDER WALL.
THE RINGS ACTUALLY EXERT A PRESSURE ON THE CYLINDER WALL. AN OIL FILM
BETWEEN THE RINGS AND THE CYLINDER WALL PREVENTS EXCESSIVE FRICTION AND
PROVIDES A POWER SEAL. THE TWO TYPES OF PISTON RINGS ARE (1) COMPRES-
SION RINGS, AND (2) OIL CONTROL RINGS.

44

THE PISTON RINGS ARE EXPOSED TO EXTREMELY HARD USAGE AND OVER A LONG
PERIOD OF TIME IT IS QUITE POSSIBLE THAT REPLACEMENT WITH NEW RINGS
MAY BE NEEDED. WORN PISTON RINGS CAN RESULT IN LOSS OF POWER, EXCES-
SIVE OIL CONSUMPTION, CRANKCASE DILUTION, HARD STARTING, TO LIST A FEW
OF_THE PROBLEMS. tHE\REPLACEMENT OF PISTON RINGS IS A COMMON REPAIR
JOB AND IS GENERALLYc-DIONE WHEN THE ENGINE IS OVERHAULED. IT MIGHT BE
NOTED THAT THE CONDITION OF THE CYLINDER WALL ALSO HAS A BEARING ON
PISTON RING EFFICIENCY. WORN OR WARPED CYLINDER WALLS CANNOT BE
CORRECTED WITH NEW RINI'S; HONING OR REBORING OF THE CYLINDER WOULD BE
NECESSARY.

DISASSEMBLY PROCEDURE_ 4

THE FOLLOWING PROCEDURE IS YOUR GENERAL GUIDE FOR FOUR-STROKE CYCLE
' ENGINES.

1. 'REMOVE THE NECESSARY PARTS TO EXPOSE THE CRANKSHAFT.

2. REMOVc THE CYLINDER HEAD.

3. REMOVE THE CONNECTING ROD CAP (NOTE MARKINGS ON THE CAP SO IT CAN
BE REASSEMBLED IN THE SAME MANNER).

4. PUSH THE PISTON ASSEMBLY UP AND OUT OF THE ENGINE (MARICTHE PISTON
SO THAT IT CAN BE.REINSTALLED THE SAME WAY IT CAME OUT).

5. INSPECT THE CONDITION OF THE PISTON.

6. CHECK THV EDGE GAP WITH A F.EELER GAUGE (RINGS ARE STILL ON THE
PISTON).

0
7. REMOVE THE PISTON RINGS WITH A PISTON RING EXPANDER.

*
8. CAREFULLY PUT THE RING IN THECYLINDER AND CHECK THE END GAP WITH

A FEELER GAUGE.

9. CLEAN THE PISTON RING GROOVES, REMOVING ANY CARBON ACCUMULATION.

10. INSTALL NEW RINGS OR REINSTALL OLD RINGS USING A PISTON RING
EXPANDER.
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DISASSEMBLY PROCEDURE (CONTINUED)

11. PUSH THE PISTON ASSEMBLY BACK INTO THE CYLINDER WITH THE AID OF

410 A.PISTON RING COMPRESSOR.

12. REASSEMBLE PISTON ASSEMBLY TO CRANKSHAFT.

9
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ALL MOTOR DRIVEN VEHIC WHICH YOU WANT TO BRING TO THE SHOP MUST
BE CLEARED BY AN INST CTOR (MOTOR BIKE, MOTORCYCLE, MINI BIKE, GO
CART)

INSTRUCTION SHEET FOR BRINGING VEHICLE TO 40100L

I. FILL OUT PLAN SHEET, SPECIFICALLY., LISTING ALL WORK TO BE DONE
ON VEHICLE.

2. SECURE INSTRUCTOR APPROVAL'ON YOUR PLAN SHEET.

3. IF THE PART TO BE REPAIRED CAN BE REMOVED'FROM THE VEHICLE, IT
SHOULD BE BROUGHT IN SEPARATELY. BRING CONTAINER.

4. NON-LICENSED VEHICLES MUST BE BROUGHT TO SCHOOL BY A TRUCK OR
CAR. THEY ARE NOT TO BE RIDDEN OR PUSHED TO AND FROM SCHOOL.

5. No MOTOR DRIVEN VEHICLE TO REMAIN AT SCHOOL OVERNIGHT, W'ITHOUT
SPECIFIC PERMISSION FROM AN INSTRUCTOR.

6. :SECURE YOUR PARENTS' SIGNATURE ON YOUR.PLAN SHEET TO SHOW THAT
THEY APPROVE OF YOUR PROJECT.

7. 'CONSULT INSTRUCTOR-TO,ARRIVE AT A DATE FORSYOU TO DO YOUR WORK;

8. WHEN YOU FINISH YOUR WORK, HAVE THE-INSTRUCTOR INITIAL A RELEASE
ON THE PLAN SHEET..
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POWER MECHANICS LABORATORY EXPERIENCE

PROCEDURE_FOR DISASSEMBLY OF FOUR STROKE CYCLE ENGINE

NOTE: THIS PROCEDURE TO BE USED ON THE MOUNTED SHOP MODEL ENGINE.

1. ,54OVE AIR CLEANER, 1 NUT, 1 BOLT.

2. REMOVE GAS TANK, 2 BOLTS.

3. REMOVE CARBURETOR, 2 BOLTS.

4. REMOVE MUFFLER

5. REMOVE'NUT ON FLyWHEEL ,(LEFT HANDED THREADS).

6. REMOVEIROPE PULLEY AND SCREEN.

7. REPLACE NUT SO IT IS FLUSH WITH END OF SHAFT. PULL ON BACK OF
FLYWHEEL WITH FINGERS AND TAP END OF SHAFT WITH A BALLPEEN
HAMMER. Do NOT MASH END OF SHAFT WITH HAMMER.

8. REMOVE FLYWHEEL.

9. REMOVE KEY FROM KEY WAY.

10. REMOVE BREAKER PLATE COVER, 2 BOLTS.

11. REMOVE BREAKER PLATE, 4 BOLTS.

12. REMOVE SPARK PLUG.

13. REMOVE CYLINDER HEAD, 6 BOLTS, 6 WASHERS.

14. 'REMOVE VALVE COVER, 1 NUT.

15. REMOVE OIL SPRAY SHIELD.

16. REMOVE BREATHER ASSEMBLY.0 NOTE ASSEMBLY OF THIS UNIT FOR PROPER
REASSEMBLY. HOLD SPRING WHEN TAKEN OUT..

17. WITH VAL47E SPRING COMPRESSOR, COMPRESS VALVE SPRINGS AND REMOVO
LOCK PINS. LARGE SPRING IS FOR THE EXHAUST VALVE. LEAVE VALVE
SPRINGS IN BLOCK. NOTE MARKINGS ON VALVES FOR PROPER ASSEMBLY.

00,

18. REMOVE CYLINDER ASSEMBLY, 2 BOLTS.

1 . TURN OVER CYLINDER ASSEMBLY.

eu REVOLVE PISTON TO B.D.C. (BOTTOM DEAD CENTER).

21. NOTICE FILE MARKS ON ROD AND CAP ON CAMSHAFT SIDE FOR PRORER
ASSEMBLY.

22. REMOVE CONNECTING ROD CAP, LOCK AND OIL DIPPER, 2 BOLTS.

23. PUSH PISTON AND ROD OUT THROUGH TOP OF CYLINDER.

24. REMOVE PISTON PIN RETAINER SPRINGS. REMOVE SPRING ON END WHERE
PISTON' PIN IS RECESSED FIRST.

25. PUSH OUT PISTON PIN.

26. REMOVE CONNECTING ROD.

111 27. REMOVE cRANK,HAFT FROM BLOCK. NOTE TIMING MARKS, NICK ON CRANK
SHAFT AND LINE ON CAM GEAR, FOR PROPER ASSEMBLY.
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DISASSEMBLY OF FOUR STROKE CYCLE ENGINE (CONTINUED)

28. REMOVE OIL FILLER PLUG.

29. REMOVE OIL DRAIN.PLUG.

IGNITION PRO'CEDURE

1. REMOVE CONDENSOR, 1 BQCT. .

) LAY ON BREAKER'PLATE.
. REMOVE BREAKER POINTS, 1 SCREW. )



POWER,MECHAN1CS LABORATORY EXPERIENCE

PROC=DURE FOR OISASSEMBLY OF TWO STROKE CYCLE ENGINE

NOTE: THIS PROCEDURE TO BE USED ON MOUNTED SHOP MODEL ENGINE.
PUT ALL PARTS ON CORRECT PLACE.ON BOARD.

1. REMOVE FLYWHEEL CAP NUT FROM SHAFT.

2. REMOVE FLYWHEEL.

3. REMOVE 3 BOLTS FROM BREAKER PLATE COVER.

4. REMOVE BREAKER PLATE COVER.

5. PUSH LOCKING PIN.TOWARD LARGE END OF PIN RETAINER. -DO NOT'
REMOVE SPRING KEEPER OR SPRING. WHEN PIN IS CLEAR OF_SMALL:
END OF PIN RETAINER, DROP SMALL END OF PIN RET/ONER DOWN AND
PULL OUT PIN KEEPING SPRING AND-KEEPER ON PIN. NOTE HOW PARTS
FIT TOGETHER FOR PROPER ASSEMBLY.

6'. REMOVE PIN RETAINER AND CAM.

7. REMOVE 3 BOLTS -FROM BREAKER PLATE.

8. REMOVE BREAKER PLATE.

9. UNSNAP4AND REMOVE AIR CLEANER COVER.,

10. REMOVE FILTER FROWAIR CLEANER.

11. REMOVE 2 BOLTS INSIDE AIR CLEANER HOUSING. AIR CLEANER WILL
THcN COKE OFF.

12. REMOVE 4 BOLTS FROM REED PLATE.

13. REMOVE ROD PLATE .AND CARBURETOR.

14. REMOVB REED PLATE FROM CARBURETOR, 2 BOLTS.

15. REMOVE SPARK PLUG.

16. REMOVE-4.BOLTS FROM CYLINDER HEAD.

17. REMOVE CYLINDER HEAD (NOTE WHICH SIDE IS,UP FOR-PROPER ASSEMBLY).

18. REMOVE'CQNNECTING ROD CAP (NOTE: FILE MARKS ON ROD CAP ON
CONNECTTNG ROD FOR PROPER ASSEMBLY).

19. REMOVE PISTON AND ROD.

20. ,REMOVE 4wo PISTON PIN RETAINING SPRINGS.

'21. PUSH PISTON PIN OUT AND REMOVE ROD.
P ?

22. LIFT OUT'CRANKSHAFT. NOTE WHICH END,IS UP FORPROPER.ASSEM

Of
IGNITION PROCEDURE

1. REMOVE CONDENSER AND POINTS IN ON UNIT. LAY ON BREAKER PLATE.
DO NOT .REMOVE COIL.



TITLE: DRY POINT ENGRAVING COST.

SKETCH :

WIER I AL:

1 PC. 3 X 3 VINYLITE .015"

INK, WATER BASE

WATER

MATT PAPER

TOOLS & EQUIPMENT: PIN VICE,. PHONOGRAPH NEEDLE OR ANY SHARP POINTED TOOL,

PAPER TpwEL, NEWSPAPERL TAPE, WATER, SHEET METAL SLIP ROLL, PAPERCUTTER

PROCEDURES : REFERENCE :

1. CHOOSE AND DRAW A DESIGN ON PAPER THAT WILL LEND
ITSELF TO LINE REPRODUCTION. A INE DRAWING IS ONE
THAT IS MADE UP OF LINES, NOT SHADED AREAS.

2. CUT VINYLITE, MAXIMUM SIZE 3 X 3, ABOUT 1" LARGER
THAN DESIGN, TAPE VINYLITE TO DESIoGN.

S. ENGRAVE THE DESIGN INTO THE PLATE VINYLITE USING A
PHIRNOGRAPH NEEDLE IN A PIN VICE OR ANY TOOL WITH A
SHARP POINT.

4. CHECK TO MAKE SURE YOU H1WE ENGRAVED ALL LINES.
-

DAMPEN MATT PAPER TO BE PRINTED, ABOUT 20 MINUTES
BEFORE USING..

. INK THE PLATE USI-NG WATER BASE PRINTERS INK REDUCED
WITH WATER, NOT OIL. REPLACE INK LID IMMEDIATELY.

6. PRINT -"THE PLATE: USING MATT PAPER ABOUT 1", LARGER-
THAN PLATE AND ABOUT 1/4" THICK NEWSPAPER PADDING
ON EACH SIDE, RUN THIS THROUGWTHE SHEET METAL SLIP
ROLL. MAKE 3 GOOD PRINTS, ONE FOR NOTEBOOK, ONE TO
TAKE HOME AND ONE FOR THE SCHOOL. CLEAN PLATE AFTER
EACH PRINT WITH WATER.

7. CLEAN AND PUT AW L MATERIALS.
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TITLE: NAME AND ADDRESS STAMP COST

MATER I AL:

1/2" DOWEL 3 1/2" LONG

WOOD SCRAP

CORK

ELMERS GLUE

RUBBER CEMENT

STAMP RUBBER

TOOLS 8, EQU I PMENT DOVETAIL SAW, 'SCISSORS, PRINTERS TY.PE, CHASE, SPACERS,

1/2" TWIST'DRILL, DRILL PRESS

PROCEDURES: REFERENCES :

1. PRINT THE NAME AND ADDRESS THAT YOU WANT ON A
PIECE OF PAPER.

2. LOCK TYPE UP IN CENTER OF CHASE.

3. SLIDE THE CHASE IN1-.0 THE RUBBE'R STAMP PRESS, AND
'PREHEAT THE TYPE FORM TO 30_0/ F. FOR TWO MINUTES.

4. PULL TYPE OUT OF PRESS, PUT BAKELITE OVER TYPE
AND A PIECE OF PAPER OVER BAKELITE.

Si INSERT TYPE INTO OVEN TO MAKE MOLD.

6, RAISE BID UNTIL FIRST RESISTANCE. IS FELT. LET SIT
FOR ONE MINUTE.

7... RAISE PRESS TO THE STOPS ON THE CHASE AND LET BAKE
FOR.TEN" MINUTES.

8. LOWER THE BID OF THE PRESS, REMOVE CHASE AND MOLD
AND CAREFULLY PRY MATRIX FROM TYPE.

9. USE CAUTION BECAUSE THE,CHASE, TYPE AND FORM ARE
-,EXTREMELY HOT AND COULD CAUSE SEVERE BURNS.

10. CUT A PIECE OF STAMP RUBBER THAT IS 1/8" LARGER
'ON ALL-SIDES.

11. DUST MATRIX AND STAMP RUBBER WITH SOAPSTONE AND.
REMOVE ALL EXCESS SOAPSTONE POWDER FROM THE
MATRIX CAVITIES. 0

12. PLACE MATRIX FACE UP ON VULCANIZING TRAY, PLACE
STAMP RUBBEi OVER MATRIX AND COVBACK OF STAMP
RUBBER WITH A PIECE OF PAPER.

13. PLACE TRAY IN OVEN, RAISE BED OF THE PRESS AND.
BAKE FOR SIX MINUTEI.0 VULCANIZE GUM.

14. REMOVE TRAY FROM OVEN AND LET COOL. BE CAREFUL-
- NOT TO BURN YOURSELF. 358
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NAME AND ADDAESS STAMP (CONTINUED).

15. STRIP OFF VULCANIZED RUBBER AND CUT OFF EXCESS
RUBBER BY TAPERING AWAY FROM THE RAISED PRINTING
SURFACE.

16. CUT DOWEL 3 1/2" LONG AND WOOD SCRAP THE SIZE
OF STAMP.

17. CUT CORK,THE SAME SIZE AS THE STAMP.

18. p4ILL 1/2" HOLE IN WOOD SCRAP 1;2" DEEP ON DRILL
PRESS.

19. GLUE IN DOWEL AND GLUE ON CORK WITH ELMERS GLUE.

20. GLUE ON STAMP WITH RUBBER CEMENT.

7,0



TITLE: STENCIL PR'INTING

SKETCH:

,

COST:

MATER I AL :

THIN SHOEpD CARDBOARD
FROM HOPIt'

PAINT - SPRAY CAN

MATERIAL TO PRINT ON - WOOD,
METAL-, PAPER

TOOLSA, EQUIPMENT: TAPE.. SCISSORS. PAPER TOWELS. X-ACTO KNIFE, NEWSPAPER,

PROCEDURES : REFERENCES :

I. PREPARE DESIGN IN FULL SIZE ON PAPER.

2. CUT OUT INSIDE OF DESIGN, CENTER PAPER WITH CUT OUT
DESIGN ON THE CARDBOARD AND TRACE AROUND THE INSIDE
OF DESIGN ONTO CARDBOARD..

.3. REMOVE PAPER AND CAREFULLY CUT OUT INSIDE OF DESIGN
THAT IS ON THE CARDBOARD. USE AN X-ACTO KNIFE,
UTILITY KNIFE, OR SCISSORS. YOU WANT TO HAVE A GOOD
SHARP EDGE. DO NOT PUT A BEND IN THE CARDBOARD.
CUT oN A CUTTING BOARD, NOT-TABLE TOP.

4. PRINT DESIGN ON DESIRED MATERIAL. TAPE CARDBOARD
StENCIL TO TABLE TOP'OR TO MATERIAL TO BE PRINTED.
SPREAD 'A LARGE NEWSPAPER MASK-AROUND AND UNDER
CARDBOARD STENCIL TO PROTECT MATERIAL TO BE PRINTED
AND WORK AREA. WEIGHT STENCIL WITH PIECE OF WOOD
IF IT WILL NOT LAY FLAT. SPRAY PAINT STENCIL
DESIGN. FOLLOW DIRECTIONS ON SPRAY CAN. SELECT
coLoR FROM STOCK IN FINISH ROOM.

S. CHECK LIST FOR CLEAN UP:

A. WIPE NOZZEL CLEAN WITH A PAPER TOWEL. READ
DiRECTIONS ON CAN AND MAKE SURE YOU INVERT CAN
AND SPRAY UNTIL NOZZEL IS CLEAR.

B. LIFT NEWSPAPER MASK AND STENCIL FROM PRINTED
MATERIAL AND THROW AWAY. SAVE STENCIL IF
DESIRED.

C. PUT ALL OTHER MATERIALS AND TOOLS AWAY.

360
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-;, :.P1AiER'4ALt.'
- -

Al'IlEE OFW):GMiNG PLASTIC
_ . .

. _
. 411

0.,:. X. 3".
. . . .

PIN BACK-
'. i! 11-C, .

--.4i. 4 k '''., ,
e

, e O.,
%il, l P

.r '

-:C2ST:

,

TOOLS & EQU I PMENT: PANTOGRAPH,' 7;1/64 " 6I T , SCk L 1 SAW;,10,ISd SANDER , EPDXY
,

. .

CEMENT, 400 GRIT-ABRA5fViPAP4;

PROCEDURES : REFERENCES:

1. SELECT A PIECE OF ENGRAVING PLAS.TIC 1" X 3" . REVEL
THE EDGES AND SAND.

2. MOUNT THE 1/64" BIT IN THE PANTOGRAPH.

3. SELECT THE LETTERS NEEDED TO SPELL YOUR NAME FROM
THE JOB CASE AND SET THEM IN THE COPY PLATE.

4. CENTER THE ENGRAVING STOCK USING THE CENTERING
SCALE AND BY MOVING THE WOIRK HOLDER PLATE.

5. START THE MOTOR AND TRACE THE LETTERS WITH THE
STYLUS.

6. REMOVE THE ENGRAVED STOCK AND PEEL OFF THE PROTEC-
TIVE COVERING.

7. MOUNT THE PIN BACK.ON THE BACK SIDE OF THE ENGRAVED
PLASTIC WITH EPDXY CEMENT. LET IT DRY OVERNIGHT.

361
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TITLE: ENGRAVED PIN

0 SKETCH,:

COST

MATERIL: 1 P IN BACK

1 PC. ENGRAVING PLASTIC,
APPROX. 1 1/2" SQUARE

TOOLS 8. EQUIPMENT: PANTOGRAPH. .060 BIT. etANDSAW. STATIONARY SANDER, DUCO
CEMENT. UTILITY KNIFE.

PROCEDURES: REFERENCES:

1., SELECT OR CUT A PIECE OF ENGRAVING PLASTIC APPROX.
1 1/2" SQUARE.

2. SELECT .060 BIT FOR PANTOGRAPH AND MOUNT IN CUTTER.

111 3. SELECT LARGE "0" FROM LARGE ALPHABET AND SET IN CUPY
TYPE HOLDER.

4. SELECT A "PERIOD" OR "DOT" TO BE USED FOR EYES AND
SET IN COPY TYPE HOLDER.

5. SET PLASTIC IN VICE MATERIAL HOLDER.

6. LINE UP MATERIAL SO SMILE CAN BE CUT FROM 1/2 THE
"0". CUT WITH PANTOGRAPH.

EXAMPLE

7. NOW CUT ONE EYE.

EXAMPLE

8. CUT OTHER EYE. E3 CAREFUL YOU4HAVE THE SAME SPACING
AS THE FIRST EYE.

EXAMPLE

9. TRACE CIRCLE OVER FACE.

EXAMPLE C:

10. SAND TO CIRCLE LINE ON STATIONARY SANDER.

11. MOUNT PIN ON BACK WTIH DUCO CEMENT. BE SURE TO
SCRAPE AREA TO BE CEMENTED. MUST DRY 24 HOURS.
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TITLE: CALLING CARD

SKETCH :

PLASTICS UNLIMITED
22815 PACIFIC HIGHWAY SOUTH

MATER I AL:

COST :

BLANK CARD (CUT YOUR OWN'
TO SIZE)

INK

TOOLS & EQUIPMENT: PLATFN_ PRESS AND ACCESSORIES. TYPE AND ACCESSORIES. INK

T I N VENT PAP

SPATULA.

PROCEDURES : REFERENCES':

1. PLAN LAYOUT AND SPACING.

2. STUDY LAYOUT OF CALIFORNJA JOB CASE.

3. SELECT TYRE TO BE USED.

4. SET TYPE FOR CARD.

5, TIE UP TYPE AND TAKE PROOF.

6. PROOF RE".

7, LOCK TYPE UP IN A CHASE. BEFORE YOU'Gd FURTHER,
READ AND STUDY CH. 3, PAGE 29, GRAPHIC ARTS RY
CARLSEN AND PRINTERS GUIDE BOOK, PAGE 10, 13, 16,

18.

8. READY PRESS. Do THIS AT THE START OF A PERIOD, SO
YOU WILL HAVE TIME TO PRINT AND CLEAN THE PRESS.

9. PRINT COPY.

10. CLEAN PRESS AND TYPE. WHEN YOU FINISH, HAVE
INSTRUCTOR CHECK PRESS.

11. UNLOCK AND DISTRIBUTE TYPE.

12. CLEAN UP AND PUT THINGS AWAY.

.363
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TITLE: BUSINESS CARD

SKETCH:

SIDEWALKS a DRIVEWAYS

SHOVELED

ODD JOBS

John Smith phone 483-6412

COST:

MATER I AL : CARDS

INK

TOOLS 8. EQUIPMEW.: PILOT LETTER PRESS, COMPOS-ING STICK, CHASE, TYPE, GAUGE

PINSSOLVENT, PAPER TOWELS, RAGS, LACQUER THINNER, BRUSH

PROCEDURES REFERENCES ;

1. PLAN LAYOUT AND SPACING.

2. CHOOSE TYPE FACE TO BE USED.

3. SET TYPE SEE MACHINE OPERATION NOTEBOOK.

4. LOCK IN CHASE AND PROOF.

5. MAKE READY THE PRESS. THIS MUST BE DONE AT THE
BEGINN'ING OF THE PERIOD. CHECK INSTRUCTION SHEET.

6. PRINT SEE MACHINE OPERATION NOTEBOOK.

7. CLEAN UP AS LISTED ON INSTRUCTION SHEET.



TITLE: POSTER CARD OR SIGN COST:

SKETCH:

DO NOT
ENTER

TOOLS 8. EQUIPMENT: STGNPRFSS- TYPF. RRAYFR, INK

MATERIAL:

CARDBOARD/7" X " OR
11" X 14"

PROCEDURES: REFERENCES:

1. READ AND KNOW THE "4" BASI UNCTIONS OF OPERATING
AND CLEANING THE SIGNPREtS.

2. SET UP TYPE ON BED OF SIGNPRESS..

3. ROLL OUT INK 'ON INKBOARD AND APPLY TO FACE OF TYPE.

4. INSERT PAPER OR CARDBOARD UNDER GRIPPERS AT ANCHOR
CORNER.

5. BRING PRESSURE ROLLER TO GRIPPER END OF MACHINE
' WITH PRESSURE HANDLE UP. NOW MOVE PRESSURE ROLLER
ABOUT 1" TOWARD TYPE AND LOWER PRESSURE HANDLE TO
PRINTING POSITION. NOW ROLL PRESSURE' ROLLER OVER
TYPE TO OTHER END OF MACHINE AND RAISE PRESSURE
HANDLE UP.

6. LIFT PAPER OR CARDBOARD WITH RIGHT HAND OFF TYPE
SLOWLY AND REMOVE FROM GRIPPERS WITH LEFT HAND.

7. CLEAN UP.

3 ti 5
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TITLE: BLOCK PRINTING

SKETCH:

COST:

MATERIAL: WOOD BLOCK

LINOLEUM BLOCK

SANDPAPER'

INK

PAPER

TOOLS & EQU I PMENT 1/64" VEINING TOOL. 1/8" GOUGE. 3/16" GOUGE, 1/4"" GOUGE,

CARBON PAPER, UTILITY KNIFE. X-ACTO KNIFE, BENCH HOOK, WOOD CARVING TOOLS,J
WOOD CLAMP, CONTACT CEMENT, BRAYER, Irsit PLATE.

PROEIDURES: REFERENCES :

1. DRAW YOUR DESIGN ON TRANSPARENT PAPER SUCH AS
TRACING PAPER.

fir LINOLEUM IS USUALLY WAXED. REMOVE THIS WAX BY
SCRAPING, OR EXTREMELY FINE SANDPAPER. CONTACT
CEMENT THE LINOLEUM TO A BLOCK OF WOOD.

3. PLACE A PIECE OF CARBON PAPER OVER THE LINOLEUM
BLOCK, THEN THE DESIGN FACE DOWN ON THE CARBONPAPER.

4. TAPE THIS ASSEMBLY TO THE BLOCK SO IT WILL NOT MOVE.

5. TRACE THE DESIGN ONTO THE BLOCK.

6. EXAMINE THE TRANSFER CAREFULLY AND TOUCH UP ANY
AREA WHICH IS NOT CLEAR.

7. A BENCH HOOK IS USED TO HOLD THE BLOCK WHILE CUTTING.

8. FIRST, OUTLINE THE DESIGN WITH A V-SHAPED VEINING
TOOL.

USE A GOUGE TO REMOVE THE LARGE PORTIONS THAT ARE TO
BE CUT AWAY.

10. .USE EXTREME CARE IN CUTTING THE BLOCK, IT IS NOT
PRACTICAL TO-FILL.

410.
ALWAYS CUT AWAY FROM YOUR BODY AND HANDS.

12. THE BLOCK IS CUT IN A MANNER THAT WILL PROVIDE A
BEVEL FROM THE PRINTING SURFACE OUTWARD.

13. USE A BRAYER AND INK PLATE FOR INKING THE BLOCK,
THEN APPLY PRESSURE OF LINOLEUM BLOCK TO PAPER TO
MAKE A PRINT. B-93 366

ismaim111.4111JII
LWRV &\
V 40192V JR

12. CaMMITIMM2010""IMMU''-
MIPP"'w-J-JM:7a111111



BLOCK PRINTING (CON'T)-

14 . CLEAN INK PLATE AND BRAYER

u,
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IhFORMATION SHEET THERMOGRAPHY

THERMOGRAPHY, SOMETIMES REFERRED TO AS " FRIED" PRINTING, IS EMPLOYED
TO SIMULATE ENGRAVING. IT IS, THEREFORE, KNOWN AS IMiTATION ENGRAVING.
THIS PROCESS RAISES THE PRINTED SURFACE BY HEATING A SPECIAL POWDER
DUSTED ONTO'WET INK.

PROCEDURE:

PROCESS STEPS NUMBERED BELOW SHOULD BE WRITTEN ON PLAN SHEET AND COST
ENTERED ON PROPER PAGE. COSTS WILL VARY IN MULTIPLES OF 5e. YOU ARE
TO USE YOUR OWN JUDGMENT ABOUT THE COST AND THEN.CALL THIS TO THE
INSTRUCTOR'S ATTENTION WHEN YOU -GET YOUR PLAN SHEET APPROVED.

PRESENi PLAN SHEET TO INSTRUCTOR FOR APPROVAL. BE'SURE.THE WORDS
FOR YOUR SIGN ARE SPELLED CORRECTLY.

1. AFTER A17,PROVAL, PRINT YOUR SIGN.
e

2. PLACE NEWLY PRINTED SIGN OVER A _CLEAN SHEET ow PAPER, LARGER THAN YOUR
SIGN.

3.ELECT THE PROPER COLOR POWDER (SILVER OR GOLD).

cat

4. CAREFULLY SPRINKLE POWDER 'ON LETTERS THAT YOU DESIRE TO RAISE. COVER '.
THEM THOROUGHLY. POWDER WILL STICK TO ANY WET INK AND MISTAKES CANNOT
BE CORRECTED.

0 5. LIFT SIGN AND DUMP ALL EXCESS POWDER ONTO CLEAN SHEET UNDER SIGN. BRUS
OFF ANY POWDER THAT IS NOT DESIRED WITH SMALL BRUSH.

05. DUMP THIS POWDER BACK INTO PROPER CONTAINER. ALWAYS HAVE A CLEAN SHEET
ãF PAPER UNDER CONTAINER. THIS POWDER IS EXPENSIVE. BE VERY CAREFUL
THAT NO DIRT IS MIXED WITH THE POWDER. BE VERY CAREFUL THAT ALL THE,
EXCESS POWDER GETS 18AeK MqT0 THE CONTAINER.

7. COVER EYES WITH COLORED GOGGLES OR WELDING GOGGLES, OR SUN GLASSES.

8. TURN ON HEAT LAMP.

9. HOLD SIGN APPROXIMATELY 3. INCHES FROM HEAT LAMP AND MOVE SIGN BACK AND
FORTH. YOU WILL SEE THE POWDER CHANGE TO A LIQUID AND FLOW TOGETHER DUE
TO THE HEAT FROM THE LAMP. (APPROXIMATELY 3 OR 4 MINUTES).

10. REMOVE SIGN FROM HEAT SOURCE AND ALLOW LIQUID TO HARDEN. THREE OR FOUR
MINUTW, USUALLY.

11. TURN OFF HEAT LAMP.

12.'REPLACE GOGGLES AND OTHER EQUIPMENT TO ITS PROPER PLACE.

13. CLEAN SIGN PRESS AREA.

014. SHOW PROJECT TO APPROVING INSTRUCTOR..

368 a
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TITLE: MIXING ULTRACAL 30 AND HYDROCAL 811

SKETCH:

SKETCH DF PRDJECT

TOOLS & EQU I PMENT KT X TN TUR Mnt p_s

COST

MATER I AL: ULTRACAL GREEN 410

HYDROCAL

PROCEDURES: REFERENCES :

1 FILL MOLD YOU WANT TO CAST WITH WATER, THEN DUMP
WATER INTO THE MrXING TUB. THIS WILL TELL YOU HOW
MUCH WATER YOU NEED FOR YOUR CASTING PROJECT.

2 ADD TH_E_IllyDROCAL MATERIAL TO THE WATER SLOWLY, MIX
WELL AND CONTINUE TO ADD MATERIAL UNTIL IT BECOMES
CREAMY. THE- DRYER THE MIX, THE-STRONGER IT WILL
BE

3 WHEN THE BATCH IS FRADY, PUT INTO THE LOWEST CORNE
OF THE MOLD OR FLASK. ALLOW THE MATERIAL TO FLOW
DOWN INTO THE CAVITY. THIS WILL KEEP OUT AIR VOID
WHICH COULD SPOIL YOUR WORK.

4. SHAKE OR VIBRATE THE MOLD. THIS WILL REMOVE
TRAPPED AIR BUBBLES WITHIN THE MATERIAL.

5. As THE MATERIAL IS DRYING OR SETTING, IT WILL GIVE
OFF SOME HEAT. THE SETTING TIME VARIES ACCORDING
TO MIX, TEMPERATURE, HUMI ITY, ETC. UNDER AVERAGE
CONDITIONS, IT TAKES 20- MINUTES FOR HYRC:AL AND
25-35 MINUTES FOR ULTRAC

6. BE SURE TO CLEAN THE MIXING POT AND STIRRING STICK
AND RETURN EVERYTHING TO ITS PROPER LOCATION.

NOTE: THESE TWO PATTERN MAKING MATERIALS ARE HIGH'
STRENGTH PLASTERS USED IN TOOL DESIGN, PATTERN
SHOP WORK AND PLASTIC MOLD DEVELOPMENT. THE
PLASTER GETS ITS STRENGTH BY THE DEVELOPMENT OF
NEEDLE-L1KE CRYSTALS WHICH BECOME TIGHTLY..INTER-
LACED. As MORE WATER IS ADDED TO THE MIX, THE
CRYSTALS ARE DRIVEN FARTHER APART, PRODUCING A
WEAKER CASTING. FOR EXAMPLE, IF k90 POUNDS OF
WATER IS ADDED TO 100 POUNDS OF DRY PLASTER, THE
CASTING WOULD HAVE A COMPRESSIVE STRENGTH OF 1500
POUNDS PER SQUARE INCH. IF 30 POUNDS OF WATER
WERE-ADDED TO IT, IT WOULD HAVE A COMPRESSIVE
STRENGTH OF 12,000 POUNDS PER SQUARE INCH.

B-96 363
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TITLE: '1-10T 'DISH TRIVET

SKETCH :

MATER I AL:

GROUT

CERAMIC TILE ADHE§IVE

4i8" MASONITE

COST:

.

CERAMIC TILE

I 4,

TOOLS &EQUIPMENT: SAW (TABLE,.HAND OR BAND), BELT SANDER, PUTTY:KNIFE

AP.

, PROCEDURES :

1. DETERMINE stihpE, SIZE AND DESIGN OF TRIVET.

2. CUT PIECE' OF,48" MASONITE TO ,SHAPE AND SAMOD EDGES.

3. SELECT AND,LAY Out PIECES OF TILE 70 THE DESIGN YOU
WANT ON PIECE OF MASONITE.,.(GUT PIECES OF_TILE JF(
YO0 NEED TO,, WITH TILE CUTT .)

4. -APPLY CERAMIC TICg ADHESIVE TO OUGH SIDE OF
NASONITE, MAKE ABOUT AS THIpC AS k HEAVY COAT OF
PAINT.

5. PLWEE TILE 1N PREDETERMINED DESIGN AND PUSH FIRMI-

LY INTO PLACE.

6. LET DRY OVERNIGHT. '

. MIX ABOUT.I>3 CUP OF GROUT' AS DIRECTED4N DR44ET
GROUT BOX..

0. RUB' GROUT OVER ENTIRE DESIGN-AND PRESSFIRMLY INTO
-

CRACKS. (1-4E HAND IS THE BEST TOOL.)

9. REMOVE EXCESS GROUT AND WIPE' CLEAN WITH A PAPER
TOWEL.

ROLISH WITHrA RAG.

SAND EDGES AND BACK:6F41ASONITE.

APPLY TWO COATS OF SANDING SEALER TO BACK OF
FINISHED TRIVET (ON MASONITE.BACKING)..:

REFERGNICEP

a
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l'ITLE: CONCRETE STEPPINZ'. T

SKETCH:
MAtER.IAL:

S Ar
. r,'R Yml_

..01,

-i-,1

4t4t

TOOLS2,& EQUIPMENT: MEtAL STEPPING STONE FORM, MIXING BOX, SHO*f, WOODEN

FLOAT-AND FINISHING?tROWEL.,-_41,..afti6HOE
-.0 -

"

PROCEDURES:

.

REFERMES-1

1. MAKE SURE FOAM I-S 'BOLTED TOGETHER PROPERLY AND
PLACE ON A FLeAT",=OILED PLYWOOD BOARD.

2. 40EASURE 3 PART5 S,416, 3 PARTS GRAVEL AND 1 PART
CEMENT IN MIXINWBOOND THOROUGHLY MIX. GRADUALLY
ADD SMA'LL AMOI*Ts-,6WATER; MrXING THOROUGHLY UNTIL

te MEDIUM -COMSI-STENCY 'IS REACHED (LIKE A THICK
I1ILKSHAKEL4

. (DOUR MIX'INTO:MOLO: AND STRIKE OFF LEVEL WITH STRIK
BOAR'D,'WORK tOTH WOODENi FLOAT.

7?
A,!,1iHE CONCRETE 'BEGINS TO HARDEN (APPROXIMATELY 30
TO'4b MINUTES-) CCIMPLETE FINAL TROWELING WITH STEEL
TROWEL. '

0

AFTER THE GON ETff HAS CURED OVERNIGHT, REMOVE THE
'FORM AND HAAOLE'WITH CARE UNTIL COMPLETELY CURED
(7 TO 10 bAYS',)-

.. ClUTION: bo NOT WORK CONCRETE WITH HANDS, AS.THIS
WILL-CAUSE THE SKIN TO CHAP AND DRY OUT,

,

1
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MASS PRODUCTION

i

THE MASS PRODUCTION METHOD OF.,PRO UCING.PROJECTS CANBE A LOT OF
FUN. IT CAN ALSO BE A MORE EFFE. IVE WAY OF MAKIN:: A QUANTITY OF'
THE SAME IttM. .

T

THIS ,PROCESS CAN SE USED IN ANY. AREA OF THE SHOP ANO ON ANY
PROJECTS THAT HAVE TWO OR moRq PARTS. ,

- _

THE NOMBER.OF YOU WHO WISH, TO TEAMJOGE-eHER IS ALSO OPEN. WITH
TWO OR MOgE PEOPLE, YOU CAN:ORGANIZE INTO A PRODUCflON TEAM.

410

7XAMPLES OF PROJECT IDEAS CAN COME FROM MANY SOURCES. A FEW OF
THESE ARE:

0

%I. 'THE PROJECTS DrSPLAYED IN EACH AREA.
2.THE REFERENCE BOOKS.

%3'", CHRISTMAS TOYS FOR NEEDY CHiLDREN.
4. TEACHER'S SUGGESTIONS.

4 S.: YOUR:OWN IDEAS.

IF YOU'ARE INTERESTED, FOLLOW THE GENERAL STEPS OUTLINED BELOW:

GENERAL OROCZDURES

. 'ELECT A PROJECT IDEA. i
k

2. FORM A TEAM OF THOS,E PEOPLE WHO ARE TNTERESTED.
, w ,

j. DETERMINE HOW MANY IT.EkMS: Y00--!WISH TO.MAKE. .

4..= MAKkoA COSTBREAKDO'WN ON THE BAcK.OF A PLAN SHEET, SO YOU'ARE
SURE ii..F.,THE EXPENSES,INVGLVED:',1PERHAP SOME MATERIALS CAN BE
OBTAINED THROUGH SOURCES OTHER 'THAN THE SHOP. .r

-
5:, AT THIS POINT, DETERMINE IFALL TEA.M MEMEtR's CAN AFFORD-TO

,

PROCEED. CHECK.WITH _TEACHER.

LOOK AT THE.EXAWLE OF THE "FERRY BOAT" IN THIS NOTEBOOK. THIS
IS x;SUGGESpe,7.wAy FOR Y000 ORGANIZATION.'

s

7. 'USE THE FO PROVIDED FOR YOU IN THE CABINET UNDER THE, "TEAM
BOARD" AND,E3N YOUR SYSTEM.

8. CHEcl< YOU SIGN-WITH AN INSTRUCTOR,

9. PROCEED AS PLANNED.

<>
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STEP

MASS PRODUCTION PROC,EDURE

OPERATION
COMPLETION *

CHECK

,

1 .

(3,

MAKE A SKETCH OF YCUR ASSEMBLY ON "AS,SEMBLY PLAN"
FORM.

..
.

0

.

. .

0 t

NUMBER THE PARTS.

.

0

.

3.

_

.

1-)

ASIGN PART MANUFACTURERS AND ENTFR ON THE
'PERSONNEL ASSIGNMENr' FORM.' . '''

,

.

,

4%

.;

.

.

MAKE A PLAN FOR EACH PART ON THE " PART PLAN,"
FORM.

.

5.

. .
,

. . .

DETERMINE THE NUMBER OF SUB-ASS44BLIES, -ASSIGN
ASSEMBLERS, AND ENTER ON THE "PEPSONNEL ASSIGNMENr'
FORM.

-

§'

,

1,

'i
,....

6. _MAKE A PLAN FOR EACH ON "SUB-ASSEMBLY FLAN" FORM.
-..

.

:
4'

0

.

7. COMPLETE FINAL ASSEMBLY PROCEDURES ON'THE
" ASSEMBLY PLAN" FORM.

..

, .-f,9 .
r p . 1

' F)4.; 41

8.

A.ASSIGNMENT"
ASSIGN FINAL ASSEMBLERS AND ENTER ON "P ERSONNEL

FORMS.
2

.
.

, 1
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ASSEMBLY PLAN

ASSEMBLY 'NAME 1-"EQ1,:), loOr

MANUFACTURERS ILL. JNEc._

Es%u

NUA OF SUB ASSEMBLfES,

2.4

SKETCH

QUIVI,TY

1\4 dovi 1P1151 GEO.Q.Ge JCiy\lStt kt)
OA:

NUMBER OF PARTS, ':TBTAC COST

'os

r
0

,FINAL AgSEMBLY PROcEDURE

STEP

NO,

,

OPERQTIOR.

0

,JIG TO LOWE E, HoLLO TOP

AS5E4 ON THE ta.EN-ItR... OP THE

MA(LiNG- FR.6N 114 -Z6170tA,,* r

LuE. Si 6C AND t190EQ. EOcnc

AssEm%Lc. QT

'14h_ wiTh APIL.cs

FILL NAIL HOLES

AQ: AS R.C-Qb (Z!' EO

1DNT \NH de. (Z., QOATh)

UJ.171.-1 :BA-0J) ON 0.A11.
4

ST1*Ie

..)ET

..
375
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,

NAME FEQ0 UT
PERSONNEL SSIGNMENTS

4°ERS IL dOkE.G, 0,AQL SMITH, SaAV GeokbG j6.-11Sot

QUANTITY

c---

NUMBER OF PARTS NUMBER OF SUB-ASSEMBLIES 24, TOTAL COST 45Z5.6C)

'PART DETAIL PARTS ASSY,

NO

SUB-ASSEMBLIES FINAL ASSEMBLY

NO PART ,NAME MATFACTURER ASSY. NAME ASSEMBLER OPERATION ASSEMBLER

I k\ ULL .lbtES
I iP Asss(. {)Am ,\kA.o&A I Assacbk..c.

a otoE S4 ll'H Z 00E0, (%%/, 4NE$ ,Si,i1T4 hu.11io ii-op 6,t2E'L\i

Z.011110(L °AVIS 4,F1LLNaiLkuz JO1J-

4 ':)-Abl. JoHksot,)
i a itrl,)c, SkITH

61'4 I TH 4 PAla ALL Lj

(D &JoKs-ma Q-GE° 5, TRAH ALL

..

P

.

.

,

'(...
.

T ' ,

,4.
. .

..
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co

1.4

D,

PART PLAN

ot

PART NO.. 1 PART NAME HULL QUANTITY I

MATERIAL SIZE 34" X. 8'

MANUFACTURER LL 30PES

ft

PLAN PROCEDURE

378

STEP

NO. OPERATION

OF 641 11,11\b"

c1106 (EVER. OF F\()Ios ot\ OIR.E

4

AQII, 0,IQQ.LG Q.UTS

UL,Ek.16S OF HULL.

.Usa Pkrrea\ Ryi -THL: otHEQ. 2,4

SAK,6 CoNFeR. (SEG Gel-kil)

379



PART NO: PART NAME. SinES

MATERIAL
3IME

MANUFACTURER J\la Oi ierH

PART PLAN

SIZE z"

QUANTITY

x yrill

PLAN PROCEDURE

STEP

NO,
'OPERATION

0.0T 5o ks, FOIL 61DeS FROM IL 011,1

Z)( rl" (CCOVIATE Al I'M

'a, riliSH ALL

3.

I

1.)64Liklii Hotz-s ,

.HPoive,' Jib m (.0e.A.E. li,oLc-s

,

.

,

,

,

itil 7:

,

.
?

.

,

. ,



co

0

PART NO. 3
4

PART NAME
3itiGEL

I

j, MATERIAL PIIE

MANUFACTURER \JIM bk\)IS

PART PLAN

QUANTITY

SIZE

PLAN

II

382

PROCEDURE

'STEP

NO. OPERATION

euT tLs Pos. 1/2.. i)wE 'edf!

@conopsTE \r,) I 1-1-1 PAV

I- ALL E ObE

II

;*

281

4'



PART 'PLAN

PART NO, PART NAVE AiS1) QUANTITY

/ SIZE '112-," Y 112-11.

(MATERIAL

MANUFACTU6 GE.SGE JOHF-)C.I\
,

7-1

PLAN

38

t.

I.

mmga

2

PROCEDURE

'S'`FEP

NO,
,DPERATION

CUT 50 s 6F

AO" TENPLATE FQ ..P.VE

O-UT5 1C3 Dja,IVk

0,1.7 0E Ojas

6AIJO

tOrig

41*

,



PART N PART NAME

PAT .PLAN

QUANTITY',

MATERIAL IE SIZE

MANUFACTURER eikl. SM ITH

PLAN

386,

PROCEDU'R^E

NO.

OpERATION

e.UT 25 OICO'e OF liZ" iIiE 5"cr
FusH au.. e Gs

Itr-

.0

387



PAR'

'PART NO, PART NAME' &:10i1-C:75.1-AV-,

MAT'ERIAL /Li

MANUFACTURER

PLAN'

qUANirfTY

SIZE 3' ,L,KR,

,

4maympIMNI

PROCEDURE

STEP

NO.
OPERATIpN

I, OUT zs PiRGS OF 3/41I vJELN(5-

3 Lew& 1(sGr SToP LD CiJ

"Ze,Aibspsw)

Z., 5P0.1.D.t

suke_ A 1Qoiç PktEcOLLK

Folb QU:n0b, QCVPZ SToUN
9



SUB ASSEMBLY NAMES' ToP ksc.NABLI

'13
ASSEMBLER ,DAVIS JO k

SUB ASSEMBLY ,PLAN

QUANTITY 2,c

PART NO'5.0) pCOA '(Irt (3

SKETCH

, DECK

ASSEMBLY

0

390

ASSEMBLY PROCEDURE

PART

NO.
OPERATION

OEsIGN JIG To .LOCAT PRIM FoR

NAlt_it\k",

GLua E-06ES of 'SioEs IDIvIDEP..

As5EN6Lc: ;AR:Is

N,A I L ,FPLH DEC.Ic AssY, VI a I-I

FINISH NAILS

.; SET NAla

itS.13E11T

1..

4

391



A

ISUB ASSEM'BLY NAME IDEe

ASSEMBLER ,\JO5

SUB ASSOBLY PLAN

PART NO'S,
4'5 (09 t'4 ()

QUANTITY )5

SKETCH

6

PART

NO.

ASSEMBLY PROCiDURE

OPE:RATION

6C5/6'N J/G. ECe! i.MAT/N& 441gs

FOE, Al Arolkle, h2t0H ZOTTOM

Gale 20770,-/s*,oF eAsivs

5/1/0x6"

Ase.H.E, A/275

6,4 Wm:, GIG( rhul6HIAJ6 laS

ik3Peol 0.1-E4A1

39-3



PERSONNEL ASSIGNMENTS

'

ASSEMBLY NAME
QUANTIPO

MANUFACTURERS

NUMBER OF PART NUMBER OF SUB-ASSEMBLIES TOTAL easj

PART

NO.

DETA;IL PARTS ASSY.

NO.

SUB ASSEMBLIES ,, FINAL ASSEMBLY

PART NAME MANUFACTURR ASSY, NAME ASSEMBLER OPERATO--- ASSEMBLER'

.
N

,

r

4 t4 ,

N

,

,
,

'
IL,

,
...

i

,

ilf 7-..."'. .

,

,t

e-

,

.

,

,

.

1

,

,

. ;
,

,

' (1'4
4

1".

i'

'

..

,

,.

/

"\.

,

. r

,

A

s

a

, 391
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I

,4
PA'Rt:1\10.

MAIRIAL,

MAiiuFACTURrR

PART NAME

PART PLAV,

. ,,
QUANTITY0

SIZE $A

°el:,
, r

r ) ,

--1 .

1

a

.;

,
39 )

s

".

A PLAN, .

1

,

No`

PROCEDURE

STEP

NO.
[iPERATION

397



INF

SUB ASSEMBLYiNAME

AsSSEMBLE

1

398

, SUB4SSEMBLY PLAN ,

-
SKETCH

.] \*".14

PART NOS.

QUANTITY

ASSEMBLY PRi EOURE

iST P

N

.

. , , .

(4
, .

.

4,

N
OPERATIOis)

,

. ,

,

I
.

.

i

,

.

4

t.

. 4

,

,

_

. )
,

,

0

.
?

A
.

i
,

. .

.
f ,

,
1

:c

,

,

,

,

.. ;,

.
,

,

t

,

,
I

a .

i

1 ,/
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ASSEMBLY PLAN

AISEMBI,Y NAME

MANUFACTURERS
y

QUANTITY,
A

,NUMB OF,SUB-ASSEMBLIES

4

,

NUMBER OF PARTS TOTAL COST

X'0()

SKETCH

I.

/

4

FINAL ASSTY PROCEDURE

NO,
0 RATION

J)

4 01



T I TLE : CONTINU ITY TESTER

SKETCH:

COST:

MATER I AL :'

1 RUBBER PLUG

1 NE-2 NEON. BULB

A2 100K 1/2 W RESISTORS

1 3/16'.SLICE OF 1/21/
DIA ACRYLIC ROD (LENSE)

2-1/16" X 2" BRASS ROD c

2 S4RANDED WIRE LEADS 18"
LONG

2 1/4" DIA X 2" CRYLIC
TUBING

TOOLS & EilIPMENT: NEEDLE NOSE PLIERS. SMALL SIDE CUTTERS, SOLDERING IRON,

DRILL PRESS

PROCEDURES :

1. DRIL 1/16" HOLES ON OPPOSITE SIDES OF PLUG.

2. PUSH LEAD WIRES THROUGH HOLES.

3. SOLDER ONE RESISTOR TO EACH LEAD.

40
4. SOLDER ONE BULB WIRE TO ONE RESISTOR.

5. SLIP SHORT PIECE OF IINSULApION OVER REMAINING
BULB WIRE.

6. PLACE BU,LBAND ONE RESISTOR IN PLUG ASIFHOWN IN

CROSS SECTION VIEW.
'f

7. ATTACH ONE BULB WIR TO PLUG SCREW. °

.8. ATiACH SECOND RESISTOR TO OTHER PLUGSCREW.

9. SOLDER LEADS TO PROBES AND INSERT PROBES INTO HOLE
OF 1/4" ACRYLIC TUBING. SECURE WITH PLAOTIC
CEMENT.

10. INSERT ACRYLIC LENSE.DISK IN END OF PLUG AND

FASTEN WITH PLASTIC CEMENT.

1 15

, VA C

a,

PROBES

REFERENCES



TITLE: VOLTAGE CHECKER

330 K

k0 2 .--, BRAZING ROD , 3/32" X *
II 7 1 5/8 " LONG

-=-' BRAZIN ------ & -

32 i PLAST I TUBING TENITE\ RO
I I J, 7,11., O.D. 1/32 " WALL ,

MATERIAL:

. COST:

41 Lii G

NEON(I:BULB, NE-2

1 RESISTOR 3 OK 1/2
CARBON COMPOSI ION

1 1/21 WIRE TEST PROD, 5 KU
INSULAT ION

.

1 OZ . P. STER RESIN E.___,,c..-s,

4°. TOOLS & EQU I PMENT ; WIIR.-E CUTTFR . PILE . S6LDER GUN CATAL ST

ROCEDURES:. \
4 1. ,...r. . /,r. CUP 2 3/32" ,BRAZ INA ROD TO 1 5/8" LENGTH. WX1-,rile., !4/2,',/,/,.,

WIRE .t:UPTER ON METALS 'TOOL PANEL .
. 14

11 '' ' 4

2 . 1APER: END WITH, FILE L IKE SAMPL '. il,3 , , r: A, 4;
' 3. CUT PLASTIC TUBING TO 4 " LENGT S CUT 2 SMDD:TO:

ENDS. 41

4. CUT PLAST IC COVERED TEST WIRE 18' LONG,.

5. OBTA IN NEON BULB AND RESISTOR 'FROM INSTRU-CT.*

6. FASTEN ALL PARTS TOGETHER BY TWISTING OR WRAP ING .

7. SOLDEO )CONNECT IONS USING ROSIN COE SOLDER
N

8. PREPARE VOLTAGE! TES+ JIG BY WAXING THE HOL
THOROUGHLY .

9. 'PINSERT BRAZ/11ROD INTO SMALL'I HOLD'S INt JIG .
Av

1O. WAX OU,TS I DE ,EDGES OF TUBING AND INSERT INTO LARGER
HOLES.

11. 'TAPE TEST LEAD WIRE TO CENTER ROD .

12. MIX 1 OZ . CAST ING- RESIN WI TH 6 DROPS CATALYST .

13. POUR INTO TUB AND. LET SET 6VERNIGHT

asa,

403



(//
1 TITLE: NIGHT LIGHT

411
SKETCH:

COST

MATER I AL :

1 NE-2 NEON I 1/2
WATT, 100 K

RESISTOR

4 OZ. CLEAR CASTING RESIN
tO

I FLAT PLUG CAP

11

TOOLS & EQUIPMENT: SMALL SOLDERING IRON, HEAT SINK, NEEDLE NOSErLIERS,
A

S;DE CUTTERS, MOLD & JIG FiDIR CASTING RESIN

PROCEDURES REFERENCES :

I. 'SOLDER RESISTOR TP ONE LEAD OF NEON BULB.

10611.

2, REMOVE AND DISCARD THE RUBBER E).CTERIOR OF P UG CAR

,i

3. FASTEN'LEAD "A" FROM BULB TO ONE.SCREW TERMINAL OF
PLUG AND FASTEN LEAD "B" FROM RESISTOR TO 0;HER
SC12EW TERMI ,dtkL OF PLUG. ,

4. CAI:TULLY SH PE THIS AlikEMBLY OF BULB AND RESISTOR
. SO HEY,ARE PARALLEL ANDINO SHORT CIRCUITS ARE

_

1,75,,tENT.
, . I

5. SPRAY INSIPE OF PLASTIC MOLD WITH MOLD RELEASE.

6. SU END THE ENTIRE PLUG ASSEMBLY DOWN INTO THE
LA P MOLD BY SLIDING THE SMALL ROO THROUGH THE
H LES IN THE PLUS PRONGS.

4

404
B-117'
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^ NIGHT LIGHT (coN'T)

7. MIX THOROUGHLY 4.0Z. OF'CASTING RES1J WITH 60
DROPS.OF HARDENER IN A SMALL CAN.

I (

8. CAREFULY POUR THIS MIXTURE INTO MOLD AND CE TER
MOLD AROUND PLUG ASSEMBLY.

,9. AFTER RESIN HARDENS (USUALLY IN.30 TO 45 MIN ES).,

REMOVE PLUG FROM MOLD AND,POLISH IN PLASTICS AREA
USTNG WET OR DRY ABRASIVE PAPER AND BUFFERS.

.4 0
B-118



6 VO,LT.COLOR ORGAN CIRCUIT
/

- SCR

.1 mfd- CAPACITOr

I r-
411kKETCH:i

AUDIO IMPUT

FILAMENT 5000 DHM

(STEP-DOWN)
POTENT OMEYERTRANSFORMER

I- AMR DIODE')

01,

2\\ COST

MATERIAL: 5,SHEET METAL SCREW?

SCREW, 1-1 AMP DIODE

1 FICAMENT TRANSFORMER

1 AUDIO OUTPUT TRANSFORMER

6 VOLT LAMPS
1 5000 OHN (SK-1?0TENTIOMETER

(6 to 12) .
1' .1 MFD 'CAPACITOR

TOOLS & EQUIPMENT: cm nERTNG G6N, SAW . DIAGONAL

CUTTERS- SCREW DRIVER,

1 LAMP CORD & 'PLUG

6 TO 12 6VOLT LAMPS &'
SOCKETS

1 -3/4" X 3" X 6" WOO

1 FAANSTOCK CLIP, Ho K-UPWIRF

PROCEDURES: RErERENCES:'

1 SELECT AND CUT TO SIZ 3/4" X 3" X '.6"IN PIECE OF
WOOD SUITABLE FOR MOU T NG COMPONENTS.

2 USING No. 6 SHEET 4SEWS, MOUNT OUTPUT TRANS-
, FORMER 3/4" FROM END OF BOARD WITH WIRE LEADS OF

THE SECONDARV WINDING TOWARD THE END. (THESE WIRES
ARE USUALLY SMALLER THAN THE PRIMARY AND ARE
VARNISH INSULATED). 0

3 WITH No. 6 SHEET METAL SCREWS, MOUNT T.HE FILAMgNT
T ANSFORMER ON THE OTHER END OF THE BOARD WITH

RIMARY LEADS TOIARD THE END. (PRIMARY LEADS,
RMALLY BLACK ON THIS KIND OF TRANSFORMER.)

4. SELVT THE .1 MFD APACITOR AND SOLDER ONE LEAD TO
THEObL E LEAD OF E OUTPUT TRANSFORMER.

5. SOLDER TH OTH LEAD OF THE CAPACITOR TO THE GATE
OF°THE SCR

6. SOLDER THE RED LEAD OF THE OUTioUT TRANSFORMER TO
THE CENTER LUG OF THE POTENTIOMETER.

7. SOLDER A 4 1/2" PIECE OFHOOD-UP WIRE TO ONE OF
THE OUTSIDE LUGS OF THE POTENTIOMETER. CONNECT
_THIS WIRE TO THE CATHODE OF THE SCREW. Do NOT
SOLDER AT THIS TIME. SEE REFERENCE 5:

8.. CONNECT ONE SECONDARY (GREEN) LEAD OF THE FILAMENT
TRANSFORMER TO THE CATHODE OF THE SCREW. SOLDER
THIS LEAD AND THE ONE PREVIOUSLY CONNECTED THERE.

SOLDER THE OTHER SECONDARY LEAD OF THE FILAMENT
TRANSFORMER TO THE NEGATIVE LEAD OF THE 1 AMP

DIODE.

406.
B-119

4



11, 71

6 VOLT COLOR ORGAN,CIRCUI<NO. 4, ( '112)p

10. W4N 6 TO 12, 6, VaLT LIGHT SOy<ETS IN PARALLEL.

11. CONNEq<ONE OF THE'LEADS FROM THE L'1,GHT STRING TO
THE P SITIVE END,OF THE'DIODE'AND THE'OTHER LEAD
TO THE ANODE OF'THE SCREW (SEE REFERENCES 5 AND 9).

12. CONNECT EACH CONDUCTOOR OF THE LAMP CORD TO ONE OF
'-THE PRIMARY LEADS. OF THE F AMENT TRANSFORMER.

13. CONNECT THE TWO SECONDARY<LEADS OF THE dUTPUT
TRANSFORMER TO THE SPEA R LEADS OF A RADIO, RECCIRD
PLAYER, AMPLIFIER OR HER AUDIO SOURCE.

14. NEATLY ARRAN/GE ALL LEADS AND. FASTN WITH SCREW-S'OR
STAPLES AS ON 11!-E SHOP MODEL.

15. WHEN THE CIRCUiT IS PLUGGED* IN AND THE RADIO IS
TURNED ON, THE LIGHTS SHOULD FLASH IN TIME WITH
THE MUSIC.

16. THY'S COMPLiTES THE EL CTRICAL PART OF THE COLOR
ORGAN. FOR THE CABIN T PART, USE THE PLAN FOUND
IN THE WOOD AREA.

4 7
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.,
.STROBE LIGIOT (coWT);

.
.

.
.

.,

i2. .SOLDER
.

REMAINING RED' WIRE TO OTHE TERMINI4L/OF
LIGHT HOLDER.-

13. CONNECT "THE RED WIRE TO THE POSITIVE TERMINAL" OF
THE BA4ERY AND THE BLACK WIRE TO THE NEGATIVE.
.PLUG IN THE LIGHT, THE STROBE LIGHT IS READY To
TEST. P

14. DESIGN A-BOX TO HOLD STROBE LIGHT IF DESIRED.

-s

'

A

4

409
B-122
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AhTITLE: SIREN

11.
COST..

MATERiAL: 1 'BATTERY-

1 BATTERlftLIP

2, CAPACITORS (-25UF 7.04 UF) °

2 TRANSISTORS (NPN-Q1.PNP-02)

3 RESISTORS 24K, 39K, 47K

1 SPSI SWITCH

1 PHM SPEAKER

91 1 PRINTED CrRCUIT BOARD

WIRE AND SOLDER
.

TOOLS & EQUIPMENT: Sni nPRTNn TRnN. NEED! E NpsE PLIERS. DIAGONAL CLIPPERS.

% HFAT SINK

PROCEDURES: REFERENCES :

411, LEADS.

2. MOUNT THE 24,000 OHM RESISTOR (R1) IN HOLES 3
SOLDER.

3. MOUNT THE 39,000 OHM RESISTOR (R2) IN HOLES 5
SOLDER.

4.. MOUNT THE 47,000 OHM RESISTOR (R3) IN HOLES 7
SOLDER 8 ,pUT NOT 7.

1. BENT THE LEADS OF THE ELECTROLYTIC CAPACITOR'USING
NEEDLE NOSE PLIERS TO FIT HOLES 1 & 2. PLACE THE
POSITIVE (+) END IN HOLE 1. SOLDER AND CLIP EXCESS

& 4

& 6

& 8

5. MOUNT THE DISC CAPACITOR (C2) -IN HOLES 7 & 9,
SOLDER.

6. MOUNT THE (Q1) TRANSISTOR IN HOLES 10, 11 AND 12,
MAKE SURE THE BASE (B) GOES IN HOLE 13, THE
COLLECTOR (C) IN HOLE 12, AND THE EMITTR (E) IN
HOLE 10. SOLDER USING HEAT SINK. 4

7. MOUNT THE (Q2) TRANSI)§TOR IN HOLES 13,'14, 15. MAKE
SURE THE BASE (B) GOES IN HOLE 13, THE COLLECTOR
(C) IN HOLE 14, AND THE EMITTER (Ei IN'HOLE 15.
SOLDER USING HEAT SINK.

8. CUT 4 PIECES OF WIRE 4" LONG. STRIP 1/4" OFF ENDS
SOLDER 2 WIRES TO HOLES 16 AND 17: '

9. SOLDER WIRES TO HOLES 16 & 17 AND TO TERMINALS OF
SWITCH.

41,10. SOLDER WIRES TO HOLES 18 & 19 AND TO TERMINALS OF
SPEAKER.

11. SOLDER RED LEAD OF BATTERY CLIP TO POSITIVE (+)
MARKED HOLE, BLACK LEAD TO NEGAXIVE (-) MARKED
HOLE.

B-123 410
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SIREN (coN'T)

12. CONNECT BATTERY TO CLIP AND TEST.

13. ON ANOTHER PLAN SHEET; DESIGN A HOLDER FOR SIREN

1

l
i

a

411

B-124
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TITLE: MAGIC LfGHT

SKETCH: SOLDER

SOLDER

EPDXY
'GLUE

SOLDER

MATER I AL:

COST:

1 BURNED OUT BULB (6
75 OR 10Q WATT SIZE)

1 PC. SHIM BRASS 3/16" X
15/16", '.003 THICK

tt,

A 'FLASHLIGHT-CELL

PENCIL

1 FLASHLIGHT.BULB, 1.5 VOLTS

TOOLS & EQUIPMENT: SOIDERING GUI4._ SOLDER. KNIFEt SCREWDRIVER; HAND DRILL,
"P

1/16" TWISt;.DRILL BIT, EPDXY GLUE

PROCEDURES : REFERENCES :

1 .
SOLDEPVA PItCE.OF MAGNET.WIRE TO THE BASE OF THE
FLASHIAGHT BULB AS IN DRAWING.

4-
2. REMOVE THE CENTER TERMINAL OF THE LAMP BULB AND

CEMENT SURROUNDfNG IT WITH A KNIFE BLADE.

03. BREAK OFF THE GLASS STEM WHICH EXTENDS INTO THE
NECK OF THE LAMP BULB WITH THE BLADE OF THE SCREWt*

i DRIVER. (SEE INSTRUCTOR).

4. DRILL A 1/16" HOLE.THROUGH THE FLAr.PART OF THE
LAMP BASE FOR THE LEAD FROM'THE FLASHLIGHT.

S. SOLDER THE CENTER TERMINAL OF THE FLASHLIGHT BULB
TO THE BOTTOM (NEGATIVE SIDE) OF THE BATTERY.
(CLAMP THE BATTERY FIRMLY IN A VISE BETWEEN TWO ,

PIECES OF WOOD WITH THE CLEANED END UPWARD.) PLACE
A DROP.'OF SOLDER ON THIS END AND WHILE THE SOLDER
IS STILL. .LIQUID, QU.ICKL.PRES THE TERMINAL OF. THE
FLASHLIGHT BULB" INTO THE MOL EN SOLDER, HOLDING IN
PLACE UNTIL THE SOLDER HARD S.

TEST CONNECTION BY TOUCHIN .LOO VIRE TO POSITIVE
TERMINAL. LIGHT SHOULD LIGHT.

7. LOOP WIRE THROUGH HOLE IN LAMP BASE FROM UNDERSIDE,
THEN INSERT CELL AND BULB ASSEMBLY IN THE BASE
OPENING UNTIL IT PROTRUDES ABOUT 1/16" .

?, SECURE THE END OF THE CELL TO THE METAL BASE WITH
EPDXY GLUE.

9 REMOVE INULATION FROM END OF .WIRE AND SOLDER TO
BASE.

10. BEND STRIP OF METAL SO THAT IT WILL BE ABOUT 1/32"
FROM POSITIVE TERMINAL OF PENLIGHT CELL. SOLDER
TO BASE.

412
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TITLE: CODE OSCILLATOR

SKETCH:

COST
I.

MATERIAL:

GRAYMARK KRT #503 FOR
CODE-OICILLATOR

0

TOOLS & EQUIPMENT: PEmcs: goLnEpsNa TflN, NFPflIF NrISF.PIIPPS, STOF CUTTFR.

$01DFR, HFAT SINK, srpFw nRIVFR

PROCEDURES: REFERENCES:

12 OPEN YQ,UR KIT AN$WHECK FOR.COMPLETENEtS AGAINST
PARTS-LIST. .

FAMILIARIZE YOURSELF.WiTH THE OSCILLATOR'S CIRCUIT
ON PAGE 2 ANDIIDENTITY OF THE COMPONENTS USED IN
THE PROJECT.

3. PREPARE YOUR "BREAD BOARD" CIRCUIT IN ACCORDANCE
WITH INSTRUCTIONS OIN PAGES 5 AND 15.

4. PERFORM EXPERIMENTS IN STEPS D, E, F, G & H.

5. PREPARE YOUR FINAL P. C. (30-AZi\AND MOUNT IN
CABINET AS DESCRIBED IN STEPil.

...

tqN.

413
B-126



APPANDIX C

C-1

STliOENT MANAGEMENT SYSTEM FORMS

INCLUDED IN THIS APPENDIX TO THE GUIDE IS A
"COMPLETE SET OF.FORMS USED IN THE STUDENT
MANAGEMENT SYSTEM. *THEY APPEAR IN THE SAME
OROER RECOMMENDED FOR STUDENT USE. TO
DET-ERMINE THE NUMBER OF FORMS TO PRINT AND
THE PAPER COLOR CODING, REFER TO WORkSHEET
SERIES 14. XEROX OR TYPE THE FORMS AS THEY
APPEAR IN THIS SECTION, OR REVISE FOR YOUR
NEEOS.

(,
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ATTENDANCE AND TIME UTILIZATIVN

41INAME PERIOD GRADE NOTEBOOK #

EXAMPLE

PRESENT
ABSENT
,CHOOL VACATION

SCHOOL ACTIVITY-N)
1

JANUARY
27

28

29

30

FEBRUARY

MADE PLANS FOR MAKING OWL

CHRISTMAS VACATION
CUT 0/iL OUT ON BAND SAW
AWAP5165 ASSEMBLY

10

11

12

13

14

17

18

19

20

21

C-3 415



FEBRUARY
24

25

26

27

28

MARCH
.3

4

5

6

7

17

18

19

20

21

24

25

26

27

28

31

APRIL 1

2,

3

4

'43

416



STUDENT PERFO,RMAN,CE RE.CORM

NAME NOTEBOOK

SCHOOL 05ADE PERIOD

FILL IN THE 0IRCLE0AFTERAX00 COMPLETE THE OPERATION

EXAMPLEI 0 STEP BY STEP,PROCEDURE

PLANNING HAND TOOL OPEOTIONS
O 0

0 ARCHITECTURAL DRAWING 0 BORING
O BILL OF MATERIAL 0 CHISEL
O DIMENSIONING, 0 MEASURING
0 DRAWING INSTRUMENTS 0 PLANING
0. 'ISOMETRIC DRAWING 0 SANDING
0 JJG DESIGNING & BUILDING 0 SAWING
O LAYOUT DRAWING 0 SQUARING
0 OBLIQUE DRAWING 0 SURFORM SHAPING
O ORTHOGRAPHIC (2 VIEW) 0 WOOD FILING
O PERSPECTIVE DRAWING
0 SKETCHING
O STEP BY STEP PROCEDURE
0 IEMPLATE MAKING

STATIONARY EQUIPMENT
9 o
0
0 ARC WELDER
O BAND SAW
O eilLT - DISC SANDER
0 BENDER
0 BEVERLY SHEAR
0 BRAKE.(BOX & PAN)
0 BUFFER
0 DRILL PRESS
0 FORGE
O FOUNDRY FURNACE
O GRINDER
O HORIZONTAL BANDSAW

1111

'0 INJECTION MOLDER
0 JOINTER
O. METAL LATHE
O MITER BOX SAW
0 OXYACETYLENE WELDER
0 OVEN
0 PANTCMPA0H

'

0 PLATEN RESS
O RADIA LieARM SAW

0 ROTATIONAL MOLDER
O SANDER - GRINDER
O SCROLL SAW
O SIGN PRESS
O SLIP ROLL FORMER
O SOLDERING FURNACE
0 SQUARING SHEAR
O STRIP HEATER
0 TABLE SAW
O UNIPLANE
O VACUUM FORMER
O WIRE WHEEL
O WOOD LATHE

PORTABLE POWER TOOLS
0

O BELT SANDER
O ELECtRIC DRILL
O HEAT GUN
O MOTO-TOOL
0 PROPANE TORCH
O ROUTER
0 SABER SAW
O SPOT WELDER
0 VIBRATOR SANDER
0 VIBRO TOOL ENGRAVER

FASTENERS
0
O CORRUGATED FASTE'NERS
O BELT SNAPS
0 poLTs
O NAILS.
O POP RIVETS
O RAPID RIVETS
O'qINNERS RIVETS
O SOFT STEEL RIVETS
0 SHEET METAL SCREWS
0 WOOD SCREWS

GLUES
GLUING PROCESS
AND JOINTS
0
O CLEAR HOUSEHOLD CEMENT
O CONTACT CEMENT
O EPDXY GLUE
O PVA - WHITE GLUE
O RUBBER CEMENT

- WATER RESISTANr
O.-GLUE
O EDGE GLUING
0 FACE GLUING
O LAMINATING VENEER
O BUTT JOINT
O DADO JOINT

'0 DOWEL JOING
O LAP JOINT
O MITER JOINT
O RABBET JOINT

FINISHING
0

O BRUSHING
O BURNING
O FRENCH POLISH
O OIL FINISH
O POLISHING
O SEALING
O SPRAYING
O SPECIAL EFFECTS
O STAINING
O WOOD FILLER

POWER MECHANICS TOOLS
0

.4"
0 COMPRESSION GAUGE
0 FEELER GAUGE
O MICROMETER
O RIDGE REAMER
O RING COMPRESSOR
0 TORQUE WRENCH
0 VALVE SPRING COMPRESSOR 0 FIBERGLASS LAMINATING
0 WHEEL PULLER 0 FIBERGLASS MOLD

'PREPARATION
O FIBERGLASS PART REPAIW
O INJECTION MOLDING
*0 PLASTISOL DIP MOLDING
O ROTATIONAL MOLDING
O VACUUM FORMING
0 ULTRACAL CASTING

PLASTICS
0

O ACRYLIC LAMINATING

'4\
0 tlii;LIC THERMOFORMING
o ING RESIN
O EXPANDABLE POLYSTYRENE
HIGH PRESSURE LAMINATING

'0 FIBERGLASS GELL COATING

SHEET METAL
0

O BENDING
O CHASING
O CUTTING
O DRILLING HOLES
O ETCHING
0 FILING
O FORMING
0 HEMING
O PATTERN LAYOUT
O PEENING
0 PUNCHING HOLES
O ROLLING
O SEAMING
O SOLDERING
O SPINNING

POWER MECHANICS
0

0 ASSEMBLE 2 STROKE
O ASSEMBLE 4 STROKE
O CHECK COMPRESSION
O CLEAN & ADJUST BRAKER
POINTS

O CLEAN AND GAP PLUG
O DISASSEMBLE 2 STROKE
O DRAIN & REFILL CRANKCASE
O LAP VALVES
O REPLACE RINGS
O TUNE UP SMALL ENGINE

BENCH METALS
0

O COLD BENDING
O CUTTING
O DRILLING W/CUTTING OIL
O FILING
O POLISHING
O TAP & DIE THREADING
O TWISTING

FORGING
0
O ANNEALING
O BENDING
O EYE OR RING FORGING
O FLARING \

O HARDENING
0.SOUARE TO RNIND
O TAPER FORGING

TEMPERING
O JWISTING

FOUNORY EXPERIENCES

GRAPHICS
0
O CARVE PRINT LINOLEUM

BLOCk
0 CUT STENCIL
O ENGRAVE & PRINT DRY POINT
0 MARBLING
O OFFSET PRINTING
O PANTOGRAPH ENGRAVING
O STENCIL PRINT
O SET TYPE FOR NAME STAMP
O SIGN PRESS PRINTING
O SILK SCREEN PRINTING
O THERMOGRAPHY
O VIBRO TOOL ENGRAVING

ELECTRICITY

O BUILD A RUNNING MOTOR
O COIL CONSTRUCTION
0 .HOUSE WIRING
O KIT CONSTRUCTION
O LAB VOLT EXPERIENCES-
O MCKNIGHT EXPERIMENTER
O PARALLEL WIRING
O PRINTED CIRCUIT
O RAOIO CIRCUITRY
O SERIES WIRING
O SOLDERED CONNECTIONS
O VOLT OHM. METER

CRAFTS
0
O ART METAL
O CARVING LEATHER
O COPPER ENAMEL
O CUTTING LEATHER
O DYING
O LACING

O MATCH PLATE 0 STAMPING
O POURING ASSISTANT 0:TOOLING FOIL
O PATTERN MAKING 0 TOOLING LEATHER
O RAMMING . 0 'WOOD CARVING
O SINGLE PATTERN CASTING
O SPLIT PATTERN CASTING
O STYROFOAM CASTING

WELOING
0

O ARC
O BRAZING
O CUTTING
0. GAS-FUSION ROD
O SILVER SOLDERING
0 SPOT WELDING

417
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GENERAL INDUSTRY
0
O CASTING
0 DRYWALL
O FULL SCALE CORNER
CONSTRUCTION

O 1/2 SCALE CORNER
CONSTRUCTION

O LAY BRICK & STONE
O MASS PRODUCTION
O MIX CONCRETE
O MIX MORTAR
O MODEL ASSEMBLY
O PLUMBING
O ROOFING
O SHED CONSTRUCTION
O TILE

3.



MONTH

NONE or
THE TIME

tiALF OF
THE TIME

ALL OF
THE_TIME

1 2 3 4 5 6 7

1. I ONLY OPERATEA MACHINE 0 0 0 0 0

WkEN I'M POSITIVE I KNOW 0 0 0

.0

-0 0 0 0

HOW.. 0 0 0 0 0 0

0 0 0.\Q 0 0 0

2. I USE THE PLANNING, SHEET 0 0 0 0 0 0 0

IN THINONG THROUGH MY 0 0 0 0 0 0 0

ACTIVITIES. 0 .0 0 0 0 0 0

0 0 0 -0 0 0 0

I USE THE MEDIA PROVIDED 0 0 0 0 0 0 0

IN THE SHOP. 0 0 0 ,0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

4. I COMPLETE'PROJECTS THAT 0 0 0 -0 0 0 0

I START. 0 0 0 0 0 0 0

0 0 0

0 0 0

0 0 0 4 0

0 0 0 0

5. MATERIALS COST MONEY, SO 0 0 0 0 0 0 0

I AM CAREFUL IN SELECTINC 0 0 0 0 0 0 0

PIECES THAT .WILL ELIMIN- 0 O00000
ATE,WASTE. 0000 ooq

- /
6. MY T1E IS VALUABLE, SO 0000-6000

I USE" EVERY MINUTE. 000000000000000000000
7. I AM PROUD OFMY'ACCOM- 0 0 0 0 0 0 0

PLISHMENTS IN' THE SHOP: 0 0 0 0 0 0 0

0 0 11 0 0- 0 0

0 0 0 0 0 0 0

8. I KNOW THE SAFETY RULES 0 0 0 0 0 0 0

OF ANY MACHINES BEFORE, 0 0 0 0 0 0 0

TURNING THEM ON. 0 0 0 0 0 0 0

0 0 0 .0 0 0 0

9. I CLEAN .UP AND LEAVE MY
WORK AREA IN GOOD SHAPE

0 0 oo'oo
0 0 a000

FOR THE NEXT PERSON. 0 0

oco
0 0

0 0

418
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EQUIPMENT OPERATION CHECK LIST
V.

NAME PERIOD NO GRADE LEVEL NOTEBOOK NO.

0 1. You ARE RESPONSIBLE TO PREPARE YOURSELF BY USING THE MEDIA, BOOKS, FIL
CHARTS, ETC.

2. CHECK (frl APPROPRIATE COLUMNS BELOW.
3. ASK INSTRUCTOR TO CHECK YOU'OUT ON THAT EQUIPMENT.
4. You ARE RESPONSIBLE TO HAVE INSTRUCTOR INITIAL T,HAT YOU HAVE DEMONSTRATED

PROPER AND SAFE OPERATION.
A'

SHOP PERMIT

*MEDIA USEDJO FIND INFORMATION
EQUIPMENT
OPERATION
NOTEBOOK

BOOKS &
CHARTS

FILMS TAPES
TAUGHT

BY
OTHERS

'

*STATIONARY EQUIPMENT TEACHER
INITIALS

,

DATE

. BAND SAW .

BELT & DISC SANDER
BENCH FURNACE

. BEVERLY-SHEAR .

:=R(1BOX & PAN)
I

DRILL PRESS
. HORIZONTAL BAND SAW

_ INJECTION MOLDER .

METAL BENDER
OVEN
ROTATIONAL MOLDER

10
SANDER GRIND1R di

StROLL SAW
SIGN PRESS

.

r SLIP ROLL FORMER
, SQUARING SHEAR

STRIP HEATER -

VACUUM FORMER
.

WIRE WHEtL
_ WOOD LATHE

*PORTABLE TOOLS
BELT SANDER
ELECTRIC'DRILL

_

HEAT GUN I

MOTOTOOL
4t PROPANE TORCH

,

ROUTEW
SABER SAW
SPOT MELDER

' k VIBRATOR SANDER
-

. VIBRO TOOL ENGRAVER
* YOU MUST HAVE INSTRUCTOR PERMISSION EACH TIME YOU USE THE FOLLOWING AC-HINES.

ARC WELDER
FORGE FURNACE

I FOUNDRY FURNACE
. GRINDER .

IP
JOINTER .

4 A METAL LATHE /

OXYACETYLENE WELDER
PANTOGRAPH

A, 0 RADIAL ARM SAW
Li." TABLE SAW

UNIPLANE
C-7.



PLAN SHEET'

STUDENT NAME PERIOD GRAOE NOTEBQOK

PROJECT NAME

ISKETCHn.

STARTING APPROVAL FINISHING APPROVAL

"'TOOLS & EQUIPMENT

STEP BY STEP PROCEDURES: REFERENCES: MEDIA

C-9
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STEP BY STEP PROCEDURES:

44699N

REFERENCES: MEDIA
"

BILL OF MATERIAL:

NO. OF NAME OF
PARTS PART(S)

'AMOUNT OF MATERIAL

UNIT OF, TYPE OF ITEM
DIA. TH. W. L. QUANTITY REASURE MATERIAL COST

NOTE: IF YOU MAKE A MISTAKE AND RUIN
A PART,'YOU MUST PAY FOR ANY
NEW MATERIAL YOU GET.

TOTAL tOSTLA,
ENTN....TOTAL COST ON YOUR
MATERIALS.tOST RECORD BEFORE YOU
AVE YOUR PLAN SHEET APPROVED.



MATERIAL CO$T RECORD

NAME PERIO0 GRADE gyE.L, NOTEBOOK k

DATE MATERIAL 'OR PROJECT OEBIT
(MONEY SPENT)

CREDIT
(MONEY PAID)(MONEY

4e-

BALANCE
LEFT)

EXAMPLE:
_

9,-25-75 MATERIAL PAYMENT 1.50 1.50

9-26-75 CARVING PROJEtT .15d .90

9-27-75 ABRASIVE CLOTH '.05 .85

....
,

. .

. .t..
°

-

W
A.

illit

,

._
,

,

4-1

,

,

-

..i,; .. .

1

0

,

. ,

4 ,

_

_

C-11 422



NAME PERIOD GRAOE LEVEL NOTEBOOK #

DATE MATERIAL OR PROJECT DEBIT CREOIT BALANCE
(MONEY SPENT)(MONEY PAID)(MONEY LEFT)

>

METAL PLASTIC CRAFT GRAPH POWER ELECT. GUID. WELD DRAW WOOD

BASIC 10
PROJECT

. ...,

OWN
PROJECT

.

.,

423
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PROJECT EVALUATION

NOTEBOOK #

DATE

PERIOD

NAME:
-LAST- FIRST MIDDLE INITIAL

GRADE: 7 8 9

SEX: MALE FEMALE

PREVIOUS SHOP EXPERIENCE: 0 YEARS 1 YEAR 2 'EARS

LISTEO° BELOW ARE SIX QUESTIONS WHICH ARE CONCERNED WITH YOUR SATISFACTION
IN MAKING A PROJECT. THERE ARE NO RIGHT OR WRONG ANSWERS FOR ANY QUESTIONS.
YOU SHOULD SELECT THE ANSWER WI;IICH SHOWS WHAT YOU FEEL ABOUT THE QUESTION.
ANSWER EACH QUESTION BY MAKING A CIRCLE AROUND THE NUMBER TO THE RIGHT
WHICH 5gFLECTS HOW YOU FEEL ABOUT THAT QUESTION. BELOW ARE TWO SAMPLE
QUESTIONS:

SAMPLE QUESTIONS:
HOW DO YOU FEEL ABOUT:

A. THE WAY YOU PLAY FOOTBALL?

ame. THE WAY YOU SING?

v IF* * * * * *

HOW DO YOU FEEL ABOUT:

1. THE WAY YOU-,PLANNED YOUR
PROJECT?

2. YOUR CHOICE OF MATERIALS IN
MAKING YOUR PROJECT?

THE WAY YQU USED TOOLS AND
EQUIPMENT WHEN YOU WERE MAKING
YOUR PROJECT?

4: HOW HARD YOU WORKED IN MAKING
YOUR PROJECT?

5. THE QUALITY OF YOUR PROJECT
NOW THAT YOU HAVE FINISHED.IT?

HOW DO YOU THINK:

6..YOUR TEACHERS FEEL ABOUT THg
QUALITY OF YOUR PROJECT?

VERY
UNSATISFIED

1 2

1 2

* *

1 2

1 1 2

1 2

1 2

1 2

1 2

3

3

*

3

3

3

3

3

3

4

*

4

4

4

4

4

4

5

5

-*

5

5.

5

5

5

5

6

6

6

6

6

6

6

.

VERY
SATISFIED

0
7

* *

7

7

7

424



ON QUESTIONS 7 THROUGH 12, WRITE YOUR ANSWER ON THE LINES PROVIDED.

7. WHAT,PROJECT DID YOU JUST COMPLETE?

8. WHICH 'ARE4k OF THE SHOf WAS THIS PROJECT FROM?

9. HAVE YOU MADE OTHER PROJECTS IN THIS(1REA OF THE SHOP?

10. WHAT DO YOU FEEL YOU DID WELL ON THIS PROJECT?

11. WHAT DO YOU FEEL YOU DID NOT DO WELL ON THIS PROJECT?

12. AT WOULD YOU DO DIFFERENTLY IF YOU WERE TO DO THIS SAME PROJECT

AGAIN?

PU'T A (V) IN THE BLANK BY YOUR ANSWER.ON QUESTIONS 13 AND 14.

13. DID YOU USE A "BASIC 10" OR DID YOU DRA UP YOUR OWN PLAN?
.o

BASIC 10 PLAN OWN PLAN

14. ARE YOU INTERESTED IN STARTING ON ANOTHER PROJECT VERY SOON?

YES UNDECIDED

425
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DEAR PARENT:

CALAPOOYA JUNIOR HIGH SCHOOL

ALBANY UNION HIGH SCHOOL DISTRICT EIJ

As PART OF tHE PROGRAMrIN OUR SHOP AT CALAPOOYA, YOUR CHILD WILL
HAVE THE OPPORTUNITY TO OPERATE VARIOUS TYPES OF POWER MACHINERY.
WE WISH TO EMPHASIZE THAT BEFORE,A CHILD IS ALLOWED TO OPERATE
POWER TOOLS, HE WILL PREPARE HIMSELF THROUGH THE USE OF SINGLE
CONCEPT FILMS, BOOKS, CHARTS AND 'OPERATIN'G PROCEDURE LISTS. HI
OPERATING PROCEDURES WILL BE CHECKED BY AN INSTRUCTOR AND HE 1LL
HAVE THE BEST POSSIBLE SUPERVISION WHILE OPERATING THE EQUI, ENT.

7

SAFETY IS STRESSED IN EAC F THE AREAS IN THE INDUSTRIAL ARTS ,

DEPARTMENT, AS WELL AS T OUGHOUT OUR SCHOOL. SEE THE GENERAL
SAFETY RULES ON BACK. WE FEEL THAT WE DO HAVE A VERY GOOD RECORD
IN KEEPING CHILDREN FROM BEING INJURED WHILE IN SHOP CLASS.

IN ORDER FOR US TO HAVE AN AWARENESS THAT YOU DO HAVE A KNOWLEDGE
OF YOUR CHILD'S ACTIVITIES, WE MUST HAVE YOUR CONSENT BEFORE ALLOW-
ING YOUR CHILD TO USE ANY POWER EQUIPMENT.

THE INDUSTRIAL ARTS STAFF AT CALAPOOYA WOULD LIKE TO INVITE!rOU TO
VISIT OUR SHOP FACILITIES. You ARE WELCOME TO VISIT THE SHOP AT
ANY TIME; PLEASE CHECK THROUGH THE' MAIN OFFICE. UNDER OUR FORMAT
OF MORE INDIVIDUALIZED INSTRUCTION, IT WILL BE MORE CONVENIENT TO
HAVE VISITORS THAN IT HAS BEEN IN THE PAST YEARS.

YOURS TRULY,

THE INDUSTRIAL ARTS DEPARTMENT
CALAPOOYA JUNIOR HIGH SCHOOL

I GIVE MY PERMISSION FOR TO USE POWER
(STUDENT'S NAME)

EQUIPMENT IN_THE INDUSTRIAL ARTS SHOPS AT CALAPOOYA JUNIOR HIGH.

DATE PARENT'S SIGNATURE
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SAFETY RULES

GENERAL

1. Dg NdT ENTER THE SHOP UNLESS AN.INSTRUCTOR 4S PRESENT.

2. EYE PROTECTION IS REQUIRED WHEN USING ANY POWER TOOL OR AT ANY
OTHER TIME YOU SUSPECT THERE MAY BE EYE DANGER.

3. LONG HAIR IS DANGEROUS. SPECIAL CARE MUST BE TAKEN TO PREVENT
* ACCIDENTS.

4. PROPER CLOTHING MUST NBE WORN. NO LOOSE, RAGGED, OR SLOPPY
CLOTHING. REMOVE LOOSE JEWELRY BEFORE OPERATING MACHINES.

5. ABSOLUTELY Nd HORSEPLAY IN THE SHOP. OTHERS CAN BE INJURED BY
YOUR ACTIONS.

6. OEVdTE ALL YOUR ATTENTION TO THE MACHINE OR TOOL YOU ARE USING.

7. SAFETY LINES ARE FOR YOUR PROTECTION. STAY BEHIND THEM UNLESS
YOU ARE USING A MACHINE.WITHIN THE SAFETY-.LINE AREA.

8. TOOLS ANd MATERIALS CAN BE DANGEROUS..-IDO NOT HANDLE UNLES5 YOU
HAVE SOMETHING SPECIFIC IN MIND.

9. WHEN HELP IS NEEDED ON AN OPERATION, ASK FOR ONLY ENOUGH TO DO
THE JOB.

10. CLEAN YOUR AREA WHEN THROUGH.

11. DISCONNECT POWER BEFORE CHANGING BLADES OR BELTS.

12. DO NOT LEAVE A MACHINE UNTIL ALL MOTION HAS STOPPED.

41.7
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WELCOME!

As INDUSTRIAL ARTS STUDENTS AT THIS SCHOOL, YOU WILL HAVE A UNIQUE OPPOR
TUNITY TO PLAN, EXPERIEMENT, AND BUILD IN A SHOP FACILITY WHICH pAs BEEN
410PRGANIZED IN A MANNER WHICH PERMITS ACTIVITIES IN MANY DIFFERENT\AREAS.
YOU WILL HAVE THE OPPORTUNITY TO WORK WITH METALS, WOND AND PLASTICS, RE-
BUILD TWO AND FOUR CYCLE ENGINES, CONSTRUCT ELECTRONIC GEAR, AND DESIGN IN
THE GRAPHICS AREA OF THE FACILITY.

TO ACCOMPLISH ALL THESE THINGS, YOU WILL BE USING MANY VARIOUS SYSTEMS WHICH
WILL BE OF ASSISTANCE. THE COLOR CODED NOTEBOOKS, BASIC TEN SAMPLE PROJECTS,
AREA ORIEN_TATION SIGNS, COLOR CODED TOOL PANELS, ANo Ft.'ILITY LAYOUT WILL
AID IN ALLOWING MORE ACTIVITIES TO BE OPERATING A-I ONE T ME.

41IAS YOU PURCHASE YOUR MATERIALS, DEVELOP PROJECTS AND.ACTIVITIES_,___NIA N

WE ARE VERY PROUD OF OUR FACILITY AND HOPE YOU WILL ALSO BECOME PART OF THAT
PRIDE BY HELPING YOUR FELLOW STUDENTS AND TEACHERS KEEF THE SHOP SAFE BY
RETURNING TOOLS TO PANELS, AND BY PLACING MATERIALS AND RESOURCES BACK IN
THEIR RESPECTIVE POSITIONS.

SITUDENT NOTEBOOKS

YOU WILL BE ASSIGNED YOUR OWN PERSONAL NOTEBOOK FOR USE IN THE SHOP, WHICH IS
COLOR CODED ACCORDING TO YOUR PERIOD. FOR EXAMPLE, THE FIRST PERIOD COLOR
MAY BE RED, AND HAS A NUMBER CORRESPONDING TO YOUR NAME. AS YOU ENTER, PICK
UP.YOUR NOTEBOOK AND TAKE IT TO THE PLUG-IN BOX IN THE AREA IN WHICH YOU
WILL BE WORKING.

YOUR NOTEBOOK TELLS OTHER STUDENTS WHICH AREA YOU WILL BE WORKING OUT OF
THAT DAY.

BOOK.WILL BE WITHIN REACH TO ASSIST YOU IN PLANNING AND RECORDING INFORMAtION.

COLOR CODE

THE BASIC AREAS OF THE SHOP CAN BE IDENTIFIED BY THE WOOD SIGNS THAT HANG
FROM THE CEILING AND THE COLOR CODED WALL PANELS. THE VARIOUS SELF-CONTAINED
AREAS ARE COLOR CODED, AND THE/TOOLS, MATERIALS, BOOKS, FILMS AND OTHER
VARIOUS AIDS ARE MARKED WITH THE BOARD COLOR IN EACH AREA.

THE FOLLOWING IS THE COLOR CODE FOR EACH AREA OF THE SHOP:

AREA COLOR

WOODS YELLOW
COLD METALS BLUE

' HOT METALS RED
PLASTICS PINK
CRAFTS PURPLE
POMER MECHANICS ORANGE
GRAPHICS & DRAFTING GREEN
GENERAL INDUSTRIES GRAY
ELECT/ELECTRONICS WHITE
PLANNING (MEDIA) WOOD GRAIN (STAIN)

TO HELP YOU IDENTIFY POWER TOOLS, GUARDS, AND OTHER HAZARDS, THE FOLLOWING
OLOR CODE IS USED:

GREEN
POWER TOOLS

THE PRIMARY JOB OF COcOR CODE AS APPLIED TO MACHINERY AND POWER
TOOLS IS TO SEPARATE THE CRITICAL FROM THE NON-CRITICAL PARTS.
THIS IS DONE BY PAINTING THE CRITICAL OPERATING PARTS AND FOCAL
WORK AREAS IN A COLOR THAT STANDS OUT IN CONTRAST WITH NON-CRITICAL
GREEN BODY OF THE MACHINE. 428C-17



GUARDS & SWITCHES
ORANGE MOVING PARTS ON MACHINES CAN BE A SAFETY HAZARD. To MINIMIZE

THIS HAZARD, ANY MOVING PARTS SUCH AS GUARDS AND SWITCHES ARE
PAINTED A BRIGHT ORANGE FOR INSTANT RECOGNITION.

YELLOW_

.YELLOW

'REO

CONTROLS
THE CONTROLS OF A MACHINE ARE PAINTED A BRIGHT YELLOW TO COMMAND
ATTENTION TO MAKING ADJUSTMENT.

WATCH OUT
AROUND EACH POWER TOOL AND ANY PART THAT SPECIK1LONSIDERATION
SHOULD BE GIVEN TO YOUR SAFETY, YOU WILL FIND A'11DE YELLOW STRIPE
MARKED ON THE FLOOR. STAY OUT OF THIS AREA UNLESS YOU ARE THE
OPERATOR OF A POWER TOOL, OR YOU ARE ASKED TO HELP THE OPERATOR.
ALL PEOPLE IN THIS AREA WILL WEAR GOGGLES AT ALL TIMES.,

FIRE PROTECTION
RED, THE COLOR ASSOCIATED WITH FIRE, IS USED TO IDENTIFY THE
LOCATION OF FIRE FIGHTING EQUIPMENT.

STUDENT PERFORMANCE RECORD FORM

THIS FORM IS FOR YOUR USE IN RECORDING YOUR AtTIVITIES IN THE SHOP. As YOU
DO AN ACTIVITY, MARK IN FRONT OF THE APPROPRIATE LISTING OR IF YOU DO AN
ACTIVITY THAT IS NOT LISTED, RECORD IT IN THE APPROp,RIATE AREA BLANK.

MATERIAL COST RECORD FORM

As YOUR PROJECT REQUIRES MATERIALS AND SUPPLIES THAT ARE OWNED BY THE SHOP,
YOU WILL USE THIS FORM TO RECORD YOUR EXPENSES. IN THE EXAMPLE, THE FIRST
RECORDING IS THE-PURCHASE OF YOUR MATERIAL PXYMENT CARD. THIS IS TO BE PUR-
CHASED IN THE SCHOOL OFFICE. FILL OUT YOUR NOTEBOOK AND MATERIAL PAYMENT

. TO AN.INSTRUCTOR. THE INSTRUCTOR WILL INITIAL THE ENTRY OF YOUR PAYMENT
AMOUNT. YOUR RECEIPT IS THE INSTRUCTOR'S INITIALg IN THE CREDIT COLUMN OF
THE FORM. BE SURE YOUR NAME IS ON TH6 FORM IN INK.

BEFORE YOU START AN ACTIVITY, EXPERIMENT OR PROJECT, RECORD THE NAME AND ANY
COSTS IN THE DEBIT COLUMN, SUBTRACT THE COST FROM THE BALANCE AND RECORD
THE NEW BALANCE IN THE BALANCE COLUMN. WHEN YOUR BALANCE IS NOT SUFFICIENT
TO.COVER YOUR NEXT ACTIVITY, ANOTHER MATERIAL PAYMENT SHOULD BE MADE IN THE
OFFICE.

ATTENDANCE & TIME UTILIZATION FORM

MARK THIS SHEET FOR EACH DAY YOU ARE IN CLASS. REFER TO THE KEY AT THE TOP
OF THE SHEET TO SEE THE DIFFERENT THINGS YOU SHOULD MARK. NOTE THE EXAMPLE-
SHOWN AND MARK.

EQUIPMENT OPERATION CHECK

FOR YOUR 'SAFETY AND THE SAFETY OF OTHERS, WE HAVE AN EQUIPMENT OPERATION
CHECK SHEET. ONCE YOU START A PROJECT AND YOU NEED SOME KIND OF POWER
EQUIPMENT, YOU MUST FIRSTeECOME KNOWLEDGEABLE ON THE SAFETY RULES OF THE
EQUIPMENT AND HOW TO OPERATE IT. THIS INFORMATION CAN BE FOUND IN THE POWER
EQUIPMENT NOTEBOOK. FILM, TAPE AND TEXTBOOK REFERENCES ARE LISTED IN THE
NOTEBOOKS ALSO.

41,9 0
WHEN YOU HAVE COMPLETED YOUR STUDY, PLACE AI-CHECK IN THE MEDIA COLUMN YOU
USED TO GET YOUR INFORMATION ON THE EQUIPMENT OPERATIONS SHEET. AFTER YOU'HAVE
BEEN CHECKED OUT, PRESENT THIS SHEET TO THE TEACHER AND HE WILL INITIAL YOUR
EQUIPMENT OPERATION SHECK SHEET, IF YOU yAVE BEEN SUCCESSFUL IN ANSWERING
QUESTIONS ABOUT SAFETY AND IF YOU HAVE BtEN SUCCESSFUL IN THE OPERATION OF
THE POWER EQUIPMENT. C-18



THE TEACHER WILL NOT INITIAL THE CHECK SHEET IF YOU NEED MORE PREPARATION.

TEACHER INITIALS WILL BE REMOVED FROM THE CHECK.LIST WHEN YOU DEMONSTRATE AT
ANY TIME THAT YOU ARE CARELESS AND UNSAFE WITH ANY OF THE EQUIPMENT LISTED.

THE PLAN SHEET -

EACH ACTIVITY OR PROJECT, NO MATTER HOW LARGE OR SMALL, MUST HAVE A COMPLETED
PLAN SHEET MADE OUT TO GO WITH IT AND INITIALED BY AN INSTRUCTOR.

REGULAR PLAN SHEETS SHALL INCLUDE:
1. DRAWING OR SKETCH OF AN OBJECT.
2. DIMENSIONS OF THE PARTS.
3. MATERIALS NEEDED.
4. COST OF ALL MATERIALS.
5. TOOLS TO B USED IN MAKING IT.
6. STEP BY STEP PROCEDURE, TELLING HOW YOU INTEND TO MAKE IT.

PROPER USE OF THE PLAN SHEET ELIMINATES MANY MISTAKES AND WASTE OF MATERIALS.

PLAN SHEETS MUST BE GONE OVER BY AN INSTRUCTOR AND INITIALED, BEFORE START-
ING YOUR PROJECT.

USE OF FILMS, BOOKS AND RESOURCES

LOCATED THROUGHOUT THE SHOP, YOU WILL FIND MOY PIECES OF EQUIPMENT AND
RESOURCE MATERIALS Tb USE IN,LEARNING ABOUT E TOOLS AND MACHINES IN THE
SHOP, AND FOR HELPING YOU SOLVE THE PROBLEMS YOU MAY ENCOUNTER AS YOU WORK
ON YOUR PROJECT.

1HIS EQUIPMENT IS AVAILABLE IN THE SHOP SO THAT YOU WILL BE ABLE TOPROCEED
WITH YOUR WORK IN THE MOST'EFFICIENT MANNER. THE MATERIALS ARE DiSTRIBUTED
ABOUT THE SHOP ACCORDING TO THE OPERATIONS THAT ARE CONDUCTED IN THE AREA.

MATERIALS tHAT ARE AVAILABLE INCLUDE VARIOUS 1"?PES OF SINGLE CONCEPT FILM
.PROJECTORS, SUCH AS KODAK, TECHNICOLOR, AND A.B. DICK MACHINES. MAKE SURE
YOU ARE FAMILIAR WITH-THE OPERATING PROCEDURES OF ALL-OF THEM AND FOLLOW

e-

THESE IN4STRUCTIONS CAREFULLY TO INSURE THAT THE MACHINES AND FILMS WILL
ALWAYS BE IN USABLE OPERATING CONDITION, FOR FELLOW STUDENTS.

'THE FILMS FOR THE TECHNJCOLOR AND A.B. DICK PROJECTORS ARE IN A SEALED PLASTIC
MAGAZINE AND ARE THE CONTINUOUS LOOP TYPE. CARE SHOULD BE TAKEN WHEN PLACING
THEM IN THE PROJECTOR TO INSURE THEY ARE INSERTED COMPLETELY. CARE ALSO
SHOULD BE TAKEN TO KEEP THE FINGERS FROM TOUCHING THE FILM WHEN HANDLING THE
MAGAZINES AND TO KEEP THE MAGAZINES IN THE STORAGE PROVIDED WHEN NOT IN USE
TO PROTECT THE FILM FROM DUST AND DIRT. THE MAGAZINES ARE ALL MARKED WITH
A NUMBER. WHEN A FILM-LOOP IS REFERRED-TO IN THE WRITTEN PROJECT INSTRUCTIONS,
IT IS REF.ERRED TO BY PRODUCER AND NUMBER.

THE FILM MAGAZINES FOR THE KODAK PROJECTOR ARE NOT OF THE CONTINUOUS LOOP TYPE
AND MUST BE REWOUND BEFORE REMOVAL FROM THE MACHINE. NORMALLY THIS IS ACCOM-
PLISHED AUTOMATICALLY WHEN THE,END OF THE FILM IS REACHED. IF'YOU WATCH ONLY
A PORTION OF THE FILM, PRESS THE REVERSE END OF THE REVIEW BAR TO CAUSE THE
FILM TO, REWIND.

410ANFORMATION FOR YOUR USE IS ALSO AVAILABLE ON CASSETTE TAPES FOR USE ON THE
TAPE PLAYERS. WHEN USING THE CASETTES, CARE MUST BE TAKEN TO KEEP THEM FREE
OF DUST. CASSETTES MUST ALWAYS BE RETURNED TO PROPER STORAGE AREA WHEN NOT
IN USE.
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REFERENCE BOOKS ARE ALSO AVAXCABeLE IN EACH MEDIA AREA FOR YOUR USE. THEY
ARE THE MOST MODERN AND UPTODATE AVAILABLE. YOUR COOPERATION IN KEEPING
THEM IN A CLEAN, USABLE CONDITION, WILL INSURE THAT THEY WILL BE AVAILABLE
WHEN IT IS NECESSARY FOR YOU TO USE THEM.

CLEANUP

STUDENTS ARE EXPECTE!? TO ACCEPT RESPONSIBILITY.
Cyt

A. AFTER USING ANY TOOL OR PIECE OF EQUIPMENT, IT SHOULD BE READY FOR
ANOTHER PERSON' USE.

B. LEAVE THE WORK AREA'A LITTLE CLEANER AND NEATER THAN YOU FOUND IT.,
C. APPROXIMATELY FIVE MINUTES BEFORE fHE END OF CLASS GENERAL CLEA41

UP OF AREA AREAS YOU HAVE WORKED IN DURING THAT PERIOD.
D. IF USING FINISH ROOM, BE AWARE OF THE TIME FACTOR.

1. DON'T TRY TO START APPLYING FINISH DURING LAST 15 MINUTES OF A
PERIOD.

2. CLEAN BRUSHES PROPERLY. PROCEDURE:
A. CLEAN BURSH BY WIPING ON PAPER TOWELS. C.

B. RINSE BRUSH IN PROPER SOLVENT:
LACQUER IN LAQUER THINNER
SHELLAC IN ALCOHOL
LATEX PAINT - IN WATER
OIL BASE IN PAINT THINNER OR TURPENTINE (DRIES OVERNIGHT)
PLASTIC RESINS IN ACETONE

C. WASH BRUSH WITH SOAP AND WATER. THIS WILL TAKE SEVERAL
REPETITIONS. RINSE THOROUGHLY BETWEEN EACH STEP.

D. WHEN A GOOD SUDS IS DEVELDPED, YOUR BRUSH IS CLEAN.
E. RINSE AGAIN AND SHAKE OUT MOST MOISTURE.
F. TURN THE BRUSH IN TO ONE OF YOUR INSTRUCTORS.

E. BE SURE THAT YOUR PROJECTS OR SUPPLIES ARE STORED IN THE PROPER
PLACE BEFORE YOU LEAVE FOR YOUR NEXT CLASS.

HOW DO I GET STARTED

THE FIRST THING I WANT TO DO WHEN I WALK INTO A SHOP WHERE THERE ARE MATER
IALS, TOOLS AND EQUIPMENT IS TO BUILD SOMETHING. WE HOPE YOU HAVE THE SAME
DESIRE.

To HELP YOU GET STARTED, WE HAVE ORGANIZED THE SHOP INTO AREAS OF INTEREST:
METALS, PLASTICS, FOUNDRY, GRAPHICS, CRAFTS, WOOD, GENERAL INDUSTRIES, ELEC
TRICITY AND ELECTRONICS.

EACH AREA HAS SOME SAMPLE PROJECTS WHICH HAVE BEEN MADE FOR YOU TO LOOK AT
FOR IDEAS. THESE PROJECTS EACH HAVE PLANS TO SHDW 'YOU FROM WHAT THEY ARE
MADE AND HOW TO MAKE THEM. PLEASE TAKE SPECIAL CAREWHEN LOOKING AT THESE
PROJECTS AND KEEP THEM IN THEIR PLACE.

THIS SHOP HAS BEEN DESIGNED FOR WDRK, WITH INSTRUCTION AVAILABLE FROM MANY
SOURCES, SO THAT YOU ARE NOT HELD UP FOR NEED OF AN ANSWER. SOME OF THE
MANY RESOURCES INCLaUDE FILMS, TAPES, BOOKS, CHARTS, SAMPLE PROJECTS AND
FELLDW STUDENTS.

LET'S WALK THROUGH IT



I.

ENTER SHOP

3. HOT METALS

ELECTRICITY

P LASTI CS

5.

,EXPLORE SHOP

SELECT PROJECT
(YOUR IDEA)

(FROM SAMPLES)
C721

C.

H1111/11111
Ay MOWN

iiiiiiii
gi*.1

PICK UP NOTEBOOK

4.

6.

HOT METALS ?
PLASTICS ?
ELECTRICITY ?

ELECT
AREA

YOU WOULD LIKE
TO WORK IN

MAKE A PLAN AND
CONSULT WITH
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MAKE MATERIAL
PAYMENT

9.
,PROJECTORS a

FILMS

USE REFERENCES

I I.

BUILD

4

OOKS
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BAND SAW

USE SAFETY
GOGGLES

STUDY EQUIPMEN
LEARN SAFETY

RULES

SELECT MATERIALS

12.

RECORD & EVALUATES
PERFORMANCE IN

NOTEBOOK
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APPENDIX D

D-1

PRINTED SELF-INSTRUCTION MEDIA

THIS APPENDIX SECTION CONTAINS A COMPLETE
SET OF EQUIPMENT OPERATION SHEETS AND ONE
SAMPLE EACH OF AN INSTRUCTION AND I RMATfON
SHEET. USE WORKSHEET 12.9 TO DETER INE E

PAPER COLOR AND THE NUMBER OF.SHEETS RED.
,USE THE SHEETS AS THEY APPEAR IN THIS SECTION
TO BEGIN YOUR PROGRAM AND REVISE THE SHEETP
TO MEET YOUR NEEDS DURING THE FIRST YEAR OF
OPERATION.,

fi
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MED IA. RESOURCE L IST

LOOP F I LMS

BOOK REFERENCE LIST

CHARTS AND

MACHINE

4



UPPER WHEEL GUARD

ARM

TABLE CLAMP

LOWER'WHEEL GUARD

GUIDE POST LOCK SCREW

TOP GUIDE ASSEMBLY

BLADE GUIDE.PINS

BLADE

BAND SAW"(WOOD METAL)

USES: CUTTING CURVES, RESAW CUTS

SAFETY PROCEDURE:

BLADE SLOT

TABLE

1. ALWAYS WEAR EYE PROTECTION WHEN OPERA NG IN THE MACH;N5 AREA.-

2. WITH THE POWER OFF, ADJUST THE SAW GUI E TO WITHIN ABOUT 1/8"
OF STOCK TO BE CUT BEFORE POWER IS TU ED ON.

3. THE OPERATORIMUST NOT ALLOW HIS FINGE S TO COME CLOSER THAN 2"
'FROM THE SAW BLADE WHEN CUTTING.

4. NEVER STAND AT THE RIGHT-HAND SIDE OF BANDSAW A SERIOUS ACCIDENT
MIGHT RESULT IF SAW BLADE SHOULD BREAK.

5. IF NECESSARY TO BACK THE STOCK OUT OF A LONG SAW CUT, POWER SHOULD
BE TURNED OFF AND THE BLADE ALLOWED TO COME TO A COMPLETE STOP
BEFORE REMOVING STOCK.

6. ,A SHARP CURVE OR SMALL RADIUS SHOULD NOT BE CUT EXCEPT WITH A VERY
NARROW BANDSAW BLADE.

7. CYLINDRICAL ISTOCK LIKE DOWELS SIJOULD BE CUT ON THE BANDSAW ONLY
40EN SOME TYPE OF HOLDER, SUCH AS THE,CROSSCUTTING GAUGE, IS
USED.

8. NO ADJUSTMENTS SHOULD BE MADE WHEN BANDSAW BLADE IS IN MOTION.

9. THIN STOCK MUST NOT BE STOOD ON EDGE TO BE CUT, UNLESS IT IS FIRMN'-.

LY SUPPORTED BY THE RE-SAW FENCE, AGAINST-THE DOWNWARD THRUST OF
THE SAW BLADE.

10. IF THE BANDSAW BLADE SHOULD BREAK OR COME OFF THE WHEELS WHILE
THE MACHINE,IS IN OPERATION, IMMEDIATELY TURN OFF POWER AND KSEP
CLEAR OF THE BLADE UNTIL IT AND THE WHEELS COME TO A COMPLETE STOP-
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BAND SAW (OoN'T)

11. ALLOW THE 13ANDSAW TO REACH FULL OPERATING SPEED BEFORE FEEDING
STOek: Do NOT STOP THE MOTION OF THE BLADE WITH.STOCK AFTER THE
POWER IS SHUT OFF.

USES AND PROCEDURES ARE BASICALLY THE SAME AS ON THE WOOD BAND
SAW, EXCEPT: THE BLADE SPEED MUST BE REDUCED FOR CUTTING METAL.

OPERATING RROCEDURE:

1. VISUALLY CHECK' ADJUSTMENT OF,TOP AND BOTTOM GUIDES. THESE SHOULD
BE ACCORDING TO MANUFACTURER'S SPECIFICATIONS.

2. LOWER TOP GUIDE ASSEMBLY TO WITHIN 1/8" OF MATERIAL TO,BE CUT.
THIS SHOULD BE THE ONLY ADJUSTM'ENT YOU SHOULD HAVE TO MAKE. (SEE
DIAGRAM OF BANDSAW).

3, AFTER,OBSERVING PROPER SAFETY PROeEDURES, TURN ON 'MACHINE.

4. FEED MATERIAL INTO BLADE GENTLY.

5. HANDS SHOULD NOT BE WITHIN 2" OF THE BLADE.

6. WHEN CUTTING CURVES, TURN THE STOCK CAREFULLY2S0 THAT-/THE BLADE
MAY FOLLOW WITHOUT BEING TWISTED. KE'EP HANDS OUTSIDE CUT LINE.

7. IF 'A CURVE IS SO ABRUPT THAT IT IS NECESSARY TO REPEATEDLY BACK
UP AND CUT A NEW KERF, EITHER A NARROW BLADE IS NEEDED OR A BLADE
WITH MORE SET IS REQUIRED.

8. REMEMBER, THE SHORTER THE RADIUS TO BE CUT, THE NARROWER THE
BLADE TO BE USED.

9. WHEN RESAWING MATERIAL, SET UP A FENCE ON THE BAND SAW TABLE.

10. TIN BACKING OUT OF A CUT, THE OPERATOR MUST BE CAREFUL THAT HE
DOES NOT ACCIDENTALLY DRAW THE BLADE- OFF THE WHEELS.

11. IN CUTTING ROUND STOCK,'USE A V BLOCK OR MITER GAUGE TO GULDE
YOUR WORK.

PROCEDURE FDR CHANGING SPEED:

1. UNPLUG THE POWER CORD.

2. OPEN UPPER DOOR AT REAR OF MACHINE.

3. A. FOR SLOW SPEED (METAL CUTTING) PUSH IN AND ROTA.TE YELLOW
SHIFTER KNOB UNTIL IT ENGAGES. CLOSE THE DOOR.

B. FOR HIGH SPEED (WOOD CUTTING) PULL OUT AND ROTATE YELLOW
SHIFTER UNTIL IT ENGAGES. CLOSE. THE DOOR.

A
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''BELT GUARD

ABRAS IVE BELT

ADJUS TABLE BACKST

DUST DEFLECTOR
HOOD /

DUST SPOUT

MOTOR

T I LT I NG TABLE

LOCK KNOB

MOTOR SWITCH

SAFETY PROCEDURE:

STAND

.c BELT .& DISC SANDER.

1. Do NOT USE THIS MACHINE AS A "DO ALL" TOOL.
_

2. WITH THE POWER OF;.dHECK ADJUSTMENT OF THE TABLE AND 'GUARDS.

3. SAND ONLY PIECES -WHICH.ARE OF SAFE SIZE. IF..YOUR FINGERS ARE
WITHIN 1" OF.THE ABRASIVE, YOU ARE TOO CLOSE. USE A DIFFERENT
TOOL.

4. ALL STDCK SHOULD 5E IN CONTACT WITH THE TABLE AND THE BELT AT
THE SAME TIME. . A

5. SANDING IS DONE ON-THE DOWN STROKE ONLY.

DISC SANDEP

USES: DISC SANDERS ARE USED TO SAND STRAIGHT AND CONVEX CURVES ON
EDGE. DIAMETER OF SANDING DISCS RANGE FROM:8 1/2" TO 18" .

OPERATING PROCEDURE:

1.' PLACE THE WORK ON THE TABLE.

2. MOVE THE WORK INTO CONTACT WITH TH SANDING DISC.

3. SLOWLY MOVE THt WORK ALONG UNTIL ALL WASTE STOCK HAS BEEN REMOVED.
,KEEP IN MIND THAT SANDERS ARE MAINLY TO SMOOTH SURFACES AND EDGES
AND NOT TO REMOVE LARGE QUANTITIES OF STOCK.

. 4. SAND ON DOWNWA4D SIDE ONLY.
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STATIONARY BELT SANDER

USES: CAN BE USED FOR FINISHING PRACTICALLY ANY MATERIAL: PLASTIC,
METAL, WOOD, CORK, RUBBER PROVIDING THE PROPER= ABRASIVE
BELT IS USED.

OPERATING.PROCEDURE:

1. MAKE suRe THE SANDING YOU ARE ABOUT TO DO IS NOT FOR THE PURPOSE
OF REMOVING A LARGE AMOUNT OF MATERIAL.

2., CHECK TABLE REST TO SEE IF IT IS SQUARE-TO BELT PLATEN.

3. ALL SANDING MUST BE DONE WITH ONE SURFACE RESTING AGAINST'TABLE
REST. (EXCEPTION IS WHEN SANDING ON IDLER DRUM AT TOP OF SANDER)'

4. TURN ON MACHINE AND SAND BY USING A LIGHT BUT FIRM PRESSURE.
EXCESSIVE PRESSURE IS UNNECESSARY AND SHOULD BE AVOIDED BECAUSE
OF BELT DAMAGE IT CAUSES.

5. MOVE MATERIAL BACK AN7 FORTH OVER BELT TO KEEP BELT FROM.'WEARING
UNEVEN AND BURNING wapp.

,\

6. USE A BACK UP BLOCK BEHIND 1HIN MATERIALS BEING SANDED TO KEEP
HANDS AWAY FROM MOVING BELT. FINGERS LESS THAN ONE INCH FROM
SANDING BELT ARE TOO CLOSE.
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GAS VALVES

USES:

I. HEATING SOLDERING COPPERS.

2. MELTING SOFT METALS.

3. HEATING LIGHT METALS FOR FORGING.

4. HEATING SMALL TOOLS FOR ,ANNEALING, HARDENING AND TEMPERING.

MELT I NG POT

LID

LID HANDLE

BENCH FURNACE

SAFETY PROCEDURE:

1. DO NOT BLOW OUT THE PILOT LIGHT.

2. BE SURE THAT THE THREE VALVES ARE TURNED OFF WHEN NOT USING THE
FURNACE.

3. WEAR GLASSES OR GOGGLES.

4. WEAR ASBESTOS GLOVES WHEN WORKING WITH HOT METALS.

OPERATING PROCEDURE:

I. -CHECK ALL VALVES TO SEE THAT THEY ARE SHUT OFF.

z
9

2. REMOVF DIRT FROM INSIDE OF FURNACE. (ONLY WHEN FURNACE IS COOL.)

3. OPEN BRANCH' LINE VALVE, AT THE REAR OF THE FURNACE.

4. LIGHT A SMALL PIECE OF PAPER TOWEL AND PLACE IN THE FURNACETHEN
TURN ON THE BURNER VALVES.

5. AFTER LIGHTING, CONTROL THE FURNACE BY USING ONLY THE NUMBER OF
BURNERS NEEDED. THE SMALL PILOT LIGHTS NEAR EACH BURNER WILL
RELIGHT THE GAS WHEN THE FURNACE VALVES ART TURNED ON.

6. WHEN NOT IN USE, THE BURNER VALVES SHOULD BE TURNED OFF, LEAVING
THE PILOT ILIGHTS BURNING. AT THE END OF THE DAY THE BRANCH LINE
VALVE SHOULD BE TURNED OFF.
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BEVERLY SHEARS

SHEAR I NG BLADE

SHEARI NG L I P

(ADJUSTABLE),

USES: FOR MAKING STRAIGHT OR IRREGULA4 CUTS ON SHEET METAL.
4,4

SAFETY PRDCEDURE:

1. KEEP YOUR FINGERS AWAY FROM THE BLADES.

2. AVOID SLIDING YOUR HANDS ON THE EDGE OFTHE SHEfT METAL YOU
ARE CUTTING.

3. LEAVE HANDLE IN UPRIGHT POSITION WHEN NOT IN USE.

DPERATI,c1G PRDCEDURE:

1. INSRT METAL INTO SHEARS AS FAR AS POSSIBLE.

2. ALIGN YOUR MARK ON THE LOWER BLADE.

3. PULL ON HANDLE TO CUT.

4. WHEN CUTTING AN IRREGULAR SHAPE, CONSTANTLY MOVE THE STOCK AS
YOU CUT, FOLLOWING THE LAYOUT LINE.

5. MAXIKUM THICKNESS OF STOCK TO BE CUT IS 16 GA. MILD STEEL.

6. NEVER CUT NAILS, RIVETS, BOLTS OR WIRE4WITH THE BEVERLY SHEARS.
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F I NGERS

BED

FORMI NG BAR

1,4

FOLD I NG BAR LEVER
(HANDLE)

BRAKE (BOX AND PAN)

CLAMP BAR LEVER

'USES: THE BOX AND PAN BRAKE IS USED TO BEND AND FORM &-HEET METAL.
IT IS VERY USEFUL, BECAUSE OF THE REMOVABLE FINGERS, WHEN YOU
HAVE TO BEND ALL FOUR SIDES SUCH AS IN A BOX OR PAN.

SAFETY AND DPERATING PROCEDURE:

1. ONE PERSON AT A TIME IS TO OPERATE THIS MACHINE.

2. LIFT THE CLAMPING BAR HANDLE AND INSERT THE METAL IN THE BRAKE.

3. LIFT THE BENDING WING UNTIL THE DESIRED ANGLE IS SECURED.

4. IF IT Is, NECESSARY TO ADJUST THE FINGERS, DO THIS BEFORE THE
METAL IS INSERTED INTO THE MACHINE.
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BUFFER

USES: FOR SMOOTHLNG AND POLISHING MATERIALS.

SAFETY PROCEDURE:

I. ALWAYS USE EYE SHIELDS AND GOGGLES.

LOOSE WHEEL

' ,
2. NEVER LET THE TOP EDGE OF THE MATERIAL COME IN:cONTKT2WITH,THE

WHEEL BECAUSE IT MAY BE PULLED FIROM YOUR. HANDS,

OPERATING,PROCEDURE: ,

v

. ,..

I. APPLY A SMALL AMOUNT2OF,B6FFIN-G COtWOOND tIN 3,0E.,SEWN'WHEE!....

NOTE: USE DIFFERENisBUrEINIG COMPOUNDS ANDMAdHINES FOR BUFFING:,
PLASTIC AND METAL.AJPON'T MIX THEA. t-, /. A,.

,s

2. MOVI THE,MATERIAL ACROSS TIJE FACE (:)--THE WHEEL. .

j .0, ,r ..t
.. . J,

. I



s

SW I TCH

DEPTH -ST

QUI LL LOCK

QUI LL

*CHUCK

TABLE

BASE

la)
MOTOR

FEED HANDLE

TABLE 'LOCK I NG CL.AMP

COLUMN

DRILL PRESS

USES: THE DRILL PRESS IS USED FOR DRILLING AND BORING HOLES. IT
SUBSTITUTES AS A SANDER AND MORTISER.

SAFETY PROCEDURE:

1. BEFORE PLACING THE DRILL OR BI'T IN THE DRILL PRESS CHUCK, CHECK
THE SPEED BY LOOKING AT THE PULLEY.

2. MATERIAL OF A SIZE OR SHAPE WHICH MIGHT BE SEIZED BY THE TURNING
DRILL MUST BE CLAMPED IN PLACE TO THE DRILL PRESS TABLE. WHEN IN
DOUBT, CLAMP IT ON.

3. WHEN SETTING UP THE DRILL PRESS, MAKE CERTAIN THE BIT OR DRILL
DOES NOT STRIKE 'THE TABLE. USE A SCRAP OF WOOD TO BACK UP THE
PART TO BE DRILLED.

4. ALWAYS REMOVE THE CHUCK KEY AFTER TIGHTENING OR REMOVING A DRILL
OR BIT. THE CHUCK KEY SHOULD NEVER BE IN THE CHUCK WITHOUT YOUR
HAND ON THE KEY.

5. USE A V BLOCK WHEN DRILLINc, ROUND WOOD, METAL OR PLASTIC STOCK.

6. CENTER PUNCH ALL LOCATIONS WHEN DRILLING.

7. USE A SHARP BIT. DON'T FORCE A DULL BIT.

OPERATING PROCEDURE:

1. CHECK THE DRILL PRESS SPEED FOR THE SIZE OF THE DRILL TO BE USED.

2. INSERT THE DRILL IN THE CHUCK. NEVER LEAVE CHUCK KEY IN CHUCK.

3. CLAMP THE STOCK TO BE DRILLED TO THE DRILL PRESS TABLE. USE A
PIECE OF WOOD UNDER THE STOCK.

4. ADJUST THE DEPTH GAUGE TO THE DESIRED'DEPTH OF THE HOLE TO BE
BORED.
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DRILL PRESS (ooN'T)

METALS

1. IN GENERAL, OUR DRILLS ARE USED AT LOW SPEEDS. THE HARDNESS OF
STOCK BEING DRILLED IS ALSO A FACTOR IN SELECTING THE SPEED.

2. CHECK THE DRILL PRESS SPEED FOR THE SIZE OF THE DRILL TO BE USED.

3. Too SLOW A FEED WILL OVERHEAT THE DRILL BY FRICTION AND TOO FAST
A FEED MAY CAUSE EXCESSIVE PRESSURE WHICH MAY BREAK THE DRILL OR
TEAR THE STOCK.

SPECIAL OPERATIONS:

USING A MORTISING ATTACHMENT

1. CHECK DRILL PRESS SPEED FOR THE MORTISING ATTACHMENT. (GENERALLY
A SLOWER SPEED IS USED THAN IN REGULAR BORING.)

2. CHANGE DRILL PRESS CHUCK TO THE MORTISING SPINDLE.

3. MOUNT THE FENCE AND HOLD DOWN FINGERS ON THE DRILL PRESS TABLE.

4. ADJUST THE DEPTH GAUGE TO THE DESIRED DEPTH.

5. START CUTS AT THE END OF THE MORTISE AND MAKE cyTs NEXT TO EACH
OTHER UNTIL ALL WASTE MATERIAL HAS BEN REMOVED.

6. REMOVE MORTISER ATTACHMENT FROM DRILL PRESS.

USING A SANDING DRUM

1. CHECK THE DRILL PRESS BELT FOR LOW SPEED.

2. FASTEN THE SANDING DRUM IN THE CHUCK. NEVER LEAVE CHUCK KEY IN
CHUCK.

3. FASTEN A WOOD TABLE PLATE TO THE DRILL PRESS TABLE WITH SANDING
DRUM TO FIT INTO HOLE IN THE WOOD PLATE.

4. LOCK THE QUILL TO THE DESIRED DEPTH.

5. HOLD THE WORK FLAT ON THE TABLE AND SANDCigITH A LIGHT, STEADY
PRESSURE..

6. REMOVE SANDING DRUM FROM DRILL PRESS. NEVER LEAVE CHUCK KEY IN
CHUCK.
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LADE TENS I ON
KNOB

VISE HAND WHEEL

HORIZONTAL BAND SAW

USES: CUTTING FERROUS AND NONFERROUS METALS.

SAFETY PROCEDURE:

I. ALWAYS WEAR EYE PROTECTION WHEN OPERATINL IN THE MACHINE AREA.

2. IF THE BANDSAW BLADE SHOULD BREAK OR COME OFF THE WHEELS WHILE
THE MACHINE IS IN OPERATION, TURN OFF THE POWER AND KEEP CLEAR
OF THE BLADE UNTIL IT COMES TO A COMPLETE STOP.

3. THIN STOCK MUST BE LAID FLAT IN THE VISE.

OPERATING PROCEDURE:

I. RAISE FRAME UNTIL RATCHET DOG WILL CATCH ON THE RATCHET FRAME.

2. PLACE MATERIAL IN VISE AND LOWER THE FRAME UNTIL THE BLADE JUT
CLEARS THE TOP OF THE MATERIAL. NOW MOVE THE METAL BACK AND

L FORTH UNTIL THE CUTOFF LINE IS UNDER-THE SAW BLADE. RAISE FRAME
AGAIN.

3. TIGHTEN THE VISE WITH THE HAND WHEEL.

4. START MOTOR AND GENTLY LOWER FRAME UNTIL THE BLADE CONTACTS THE
MATERIAL.

5. THE SAW WILL SHUT OFF WHEN THE CUT IS FINISHED.(

6. RETURN UNNEEDED MATERIAL TO STORAGE.
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THERMOS TAT KNOB

INJECTION HANDLE

CY L I NDER

TEMPERATURE GAUGE

NOZZLE

BASE

VISE PRESS.VRE PLAT

INJECtION MOLDER

USES: MOLDING OF THERMOPLASTIC MATERIAL.

SAFETY PROCEDURE:

1. WEAR GLASSES,OR.GOGGLES.

2. Dd NOT TOUCH HEATIOG CYLINDER WHEN-MACHINE IS ON.

VI SE HANDLE

OPERATING PROCEDURE:

1. TURN THERMOSTAT KNOB ON TO MEDIUM HIGH TEMPERATURE 3000-4000 F.
WAIT UNTIL CORRECT TEMPERATURE BEFORE OPERATING MACHINE.

2. PLACE MOLD IN VISE, DO NOT OVERTIGHTEN, SO SPRUE HOLE IS DIRECTLY
UNDER NOZZLE.

3. FILL CYLINDER WITH PLASTIC AT FUNNEL WITH A SPOON. BE CAREFUL NOT
TO SPILL.

4. ALLOW PLASTIC MATERIAL TO BECOME FLUID.

5. PLACE HAND0ON INJECTION HANDL.E, STAND BACK AND WITH ONE MOTION
PULL HANDLE DOWN. WHEN RSISTANCE IS FELT, MOLD IS FULL. WAIT
3 SECONDS BEFORE OAISING HANbLE BACK UP.

6. LET MOLD COOL FOR ABOUT 15 SECONDS.

7. RECHARGE CYLINDER BEFORE EACH INJECTION.

8. UNLOCK AND REMOVE MOLD, CUT OFF SPRUE.

9. CLEAN AND PUT AWAY ALL MATERIALS.
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Bend Location Gauge

Forming Nose

Forming Nose Loc

Operating Arm

Radius Pin

Locking Pin

Angle Gauge

BENDER DI ARCO

USES: TO PRODUCE A VARIETY OF BENDS, AND HANDLE.DIFFERENT SHAPES
OF METAL BY INTERCHANGING THE VARIOUS RADIUS FORMI1G ACCESSORIES.

OPERATING AND SAFETY PROCEDURES:

1. DO NOT EXCEED THE BENDING LIMITATIONS OF THIS MACHINE.

ir USE THE CORRECT ACCESSORY BLOCK FOR THE PARTICULAR BENDING OPERA-
.TION YOU ARE GOING TO DO.

0 3. DO NOT TRY TO BEND SPRING 'STEEL OR EXCEPTIONALLY HARD METALS SUCH
AS TOOL STEEL.

4. TO SET UP FOR A BEND, FIRST LOOSEN THE NOSE HOLDER AND HOLDER
SUPPORT BOLTS AND SLIDE THE NOSE HOLDER IN OR OUT DEPENDING ON
THE RADIUS FORM TO BE USED.

5. NEXT, INSTALL THE RADIUS FORM.

6. PLACE THE METAL TO BE BENT AGAINST THE RADIUS FORM AND PLACE THE
LOCKING PIN IN THE APPROPRIATE HOLE. THENETAL SHOULD FIT SNUGLY
BETWEEN THE RADIUS FORM AND LOCKING PIN.

7. SLIDE THE FORMING NOSE UP TO THE METAL (CHECK THE DI ARCO BENDING
BOOKLET FOR THE PARTICULAR OPERhTION TO BE DONE.)

8. LOCK THE FORMING NOSE AND NOSE SUPPORT INTO PLACE.

9. CENTER THE BEND AND SET THE BEND LOCATING GAUGE, IF ONE IS AVAIL-
ABLE. MARK THE START OF BEND WITH CHALK.

10. LOCK THE NOSE-INTO POSITION wI4' THE NOSE LOCK.

11. CHECK THE OPERATING ARM FOR FREE MOVEMENT. IF IT MOVES STIFFLY,
.APPLY GREASE THROUGH THE GREASE FITTING.

12. WITH THE MEJAL INSTALLED, SLOWLY MOVE THE OPERATING ARM UNTIL YOU
HAVE THE APPROXIMATE BEND. REMEMBER THAT METAL TENDS TO SPRING
BACK SOMEWHAT WHEN BENDING PRESSURE IS RELEASED, SO YOU MAY HAVE
TO BEND A LITTLE BEYOND TO ALLOW FOR SPRING-BACK.

III13. USE CARE WHEN BENDING LONG OR AWKWARD OBJECTS TO PREVENT INJURY.

14. CHECK THE DI ARCD.BOOKLET FOR EACH PARTI4LAR OPERATION YOU WISH
TO DD. DETAILED STEP-BY-STEP DIRECTIONS ARE GIVEN 014 THIS BOOKLET.,
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Oven

USES:

Oven On-Off $witch

Oven Temp.

Burner Controls

OVEN

1. HEAT PLASTIC cUBES.

2. HEAT ACRYLICS FOR BENDING AND SHAPING.

3. EXPAND BEADS.

4. CURE EXPANDED PROJECTS.

5. TOOL DIP PROCESS.

CONSULT INSTRUCTOR FOR OTHER USES.

Burners

%).

OPERATING AND SAFETY PROCEDURE:

1. ASSUME THE MATERIAL IN THE OVEN TO DE HOT AND HANDLE ACCORDINGL4

2. DO NOT OVERHEAT YOUR
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air

Shaft Lock

Drive Shaft

Mold Holder

Heat Control

qhermometer
40.

Thermostat Timer

Speed Contro

ROTATIONAL MOLDER

USES: PRODUCE COMPLETELY ENCLOSED, HOLLOSEAMLESS OBJECTS.
EXAMPLES: 'PLASTIt FRUIT, SQUEEZE BULBS, TOILET FLOATS & BALLS*.

SAFETY PROCEDURE:

1. USE GLOVES WHEN REMOVING MOLDS FROM OVEN.

2. HEAT MUST BE OFF WHILE SPRAWING MOLD WITH WATER.

DPERATING PRDCEDURE:

1. MAKE THE MOLD. A COMPLETELY CLOSED TWOPIECE MOLD MADE OF CAST
ALUMINUM OR COPPER.

2. PREPARE THE MOLD. CLEAN INSIDE OF MOLD BEFORE POLISHING OR APPLY
,'

iNG MOLD RELEASE.

3 FILL .THE MOLD WITH A PREMEA AMOUNT OF PLASTISOL--1/4. BY
VOLUME WITH LIQUID PLASTISOL.

4. PLACE THE CLOSED MOLD IN THE DUAL7MOLD HOLDER, AND PLACE ASSEMBLED
HOLDER ON THE MOTOR SHAFT AND LOCK IN PLACE. CLOSE DOOR.

.-

5. HEAT THE MOLD AS IT IS ROTATED. THE HEAT IS TURNED ON BY SETTING
THE TIMER AT 25 MINUTES AND THE THERMOSTAT DIAL AT 400° F. MOTOR
SWITCH IS THEN TURNED ON SO THAT THE MOLDS ARE SIMULTANEOUSLY
ROTATED- AROUND TWO AXES IN PLANES AT RIGHT ANGLES TO,EACH OTHER.
APPROXIMATELY 15 RPM.

6. CURE THE PLASTISOL. IN MANY CASES IT WILL BE COMPLETELY CURED IN
THE ROTATION PROCESS.

7. WHEN THE TIME2 SHUTS OFF, OPEN THE DOOR AND SPRAY THE MOLD WITti A

FINE MIST WATER SPRAY. SPRAY UNTIL DROPLEJS D6'NOT BOIL OFF.
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ROTATIONAL MOLDER (CON'T)

8. STOP ROTATION. WITH GLOVES, REMOVE MOLO HOLDER SY'TURNING BLACK
POU1TER HANDLE OUT (180 DEGREES), AND SLIOE MOLO HOLOER OFF MOTOR
ORIVEN SHAFT. DIP ,HOLDER IN PAIL OF COOL WATER.

9. REMOVE MOLDS. FROM HOLDER.'

10. OPEN TWO PIECE MOLD AND RtMOVE.PROJECT.

NOTES:

IF HOLDING (PROJECT) STICKS TO MOLD, USE TWO (2) 1/4-20 THUMB SCREWS
TO PART MOLDS.

IF MOLDtO PROJECT IS POROUS, IT MAY BE CAUSED BY MOISTURE IN THE MOLD
PORES, DRY MOLD COMPLETELY AND REPEAT CYCLE.

;AI
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ENS I ON PULLEY

TENS I ON ARM

T I LT I NG TABLE

TABLE
ADJUSTMENTS

DRI VE PULLEY

SANDER-GRINDER

'USES: THE\SANDeN-GRINDER CAN BE USED FOR SANDING,..SHARFENING, CONTOUR-
ING, DEBURRING, GRINDING, FINISHING'AND POLISHING WOOD,:METAIFS,
PLASTICS Nep OTHER MATERIALS PROVIDING THE PROPER ABRASIVE BELT
IS USED.

-SAFETY PRIkEDURE:

1. DO NOT,&SE THIS MACHINE AS A "DO ALL" TOOL.

2: MAKE ALL ADJUSTMENTS WITH THE POWER TURNED OFF.

3. ALWAYS WEAR SAFETY GOGGLES.

4. ROLL UP LONG SLEEVES AND REMOVE GLOVES BEFORE OPERATING MACHINE.

5. NElER HOLD YOUR WORK WITH A RAG WHEN SANDINQ.

6. KEEP YOUR HADS AWAY FROM MOVING °PARTS OF THE MACHINE.

OPER AT I N-G- PROUD-LURE

1. MAKE SURE THE SANDING YOU ARE ABOUT TO DO IS NOT FI)R THE PURPOSE
OF REMOVING A LARGE AMOUNT OF MATER I AL .

2. CHECK ADJUSTMENT OF TABLE REST FOR YOUR PARTICULAR SANDING OPERA-
TI ON .

T. MOST SANDING IS DONE WITH ONE SURFACE RESTING AGAINST THE TABLE0
REST.

4. SELECT AND INSTALL PROPER ABRASIVE B t4,FOR YOUR PARTICULAR SANDING
OPERATION.

5. CHECK Tr SEE THAT THE ABRASLVE BELT IS TRACKING PROPERLY
PULLEY,.

452
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SANDER-GRINDER (coN'T)

6. TURN ON MACHINE AND SAND BY USING A LfGHT B I FIRM PRESSURE.
EXCESSIVE PRESSURE SHOULD BE AVOIDED BECAUSE OF POSSIBLE ABRASIVE
BELT.DAMAGE.-

7. A LUBRICANT'SHOULD BE USED WHEN GRINDING ALUMINUM TO AVOID CLOGGING
THE ABRASIVE BELT.

.9

(-9

,
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GUARD

TENSION SLEEVE

1 I - GUIDE POST ADJUSTMENT

1/4re)
It UPPER CHUCK

4:

SCROLL SAW

,P
USES: INSIDE CUTS, IRREGULAR THIN MATERIAL.

SAFETY PROCEDURE:

VARIABLE SPEED
CONTROL HANDLE

I. CHECK THE ADJUSTMENTT OF BLADB SUPPORT,"BLADE GUIDE, AND HOLD
DOWN,USING GUIDE POST LOCKING THUMB SCREW.

2. 0IURN MACHINE THROUGH ONE CYCLE BY HAND TO'BE.SiRE OF CHUCK
NZLEARANCE: a

3. OPERATE AT-THE PROPER SPEED FOR YOUR WORK.

4. KEEP THE MACHINE CLEAROF TOOLS AND STOCK.

S. DO NOT FORCE THE STOCK INTO THE BLADE.

6. KEEP FINGERS AWAY FROM BLADE AND PULLEY WHEN MACHINE IS IN
OpERATION.

7. THIS MACHINE IS NOT TO BE USED FOR CUTTING STOCK OVER I".

8.° THE DANGER AREA IS IN THE'SAW LiNE. KEEP FINGERS OUTS-IDE THIS
LINE.

OPERATING PROCEDURE:

I. JIG SAW BLADES VARY IN LENGTH, THICKNESS, AND NUMBER OF TEETH
./PER 'INCH. BE SURE THE TEETH OF T1,ALADE ARE PO'INTING TOWARD
iTHE,TABLE.

2. LOWER THE HOLD DOWN (SEE DRAWING) SO THE SPRING TENSION OF THE
HOLD DOWN HOLDS THE WORK ON THE TNBLE. THIS SHOULD BE THE ONLY
ADJUSTMENT YOU SHOULD HAVE TO MAKE.

3. TURN THE MOTOR bRIVE SHAFT (DUE REVOLUTION BY HAND TO CHECK ALL
ADJUSTMENTS. ,

D-21 451



SCROLL SAW (CON'T)

4. AFTER ADJUSTMENTS ARE COMPLETE, START THE MACHINE AND FEED THE
WORK FORWARD EVENLY ON THE WASTE SIDE OF THE CUTTING LINE.

CUTTING INSIDE WORK:

1. WHfN YOU MAKE INSIDE CUTS, DRILL A OLE IN THE WASTE AREA OW
THE DESIGN.

2. DISCONNECT THE BLADE FROM TOP CHUCK, TURN DRIVESHAFT UNTIL BLADE
IS AT ITS LOWEST POINT, RAISE HOLD DOWN TO ITS HIGHEST POINT_AND
PLACE MATERIAL OVER-BLADE. LOWER HOLD DOWN ON TO THE MATERIAL,
RECONNECT BLADE, THEN READJUST HOLD DOWN AND- TURN THE DRIVE SHAFT
ONE REVOLUTION TO CHECK THE ADJUSTMENT.

4.15

D-22



4

Magnet

110
Gripper Fin-

gers

Type Bar

Type

Pressure Control Handle

Open-Close Lever
for Gripper Ass'y.

Anchor Corner

USES: RELIEF pRINTING

SIGN PRESS

OPERATING AND SAFETY PROCEDURE:

Machine Bed

Adjustable Pressure
Dial

Carriage Wheel Assembly

1. PLACE THE TYPE ON THE MACHINE BED. SPELL THE WORDS F-r:uM R;GHT
TO LEFT.

2. PLACE THE BARS OF FURNITURE BETWEEN ROWS OF TYPE. PLACE AT LEAST
ONE PADDED SIDE TOWARDS EACH ROW OF TYPE.

3. IF DIFFERENT SIZED LETTERS ARE USED,IN THE SAME ROW, ADDITIONAL
SPACES MAY BE ADDED.

4. _CENTER THE TYPE USING THE GRID ON THE MACHINE BED.

5. 'PILL TI--(E MACHINE BED WITH FURNITURE AND TIGHTEN THE QUION (AN
EXPANDABLE BAR) UNTIL THE TYPE IS HELD SNUGLY.

6. PLACE A SMALL AMOUNT OF INK ON THE GLASS PLATEN.

7. SPREAD A THIN COAT OF INK OVER THE GLASS USING A COMPOSITION
ROLLER. IF TWO COLORS ARE DESI.RED, TWO ROWS OF INK WILL BE
REQUIRED.

8. ROLL A THIN COAT OF INK ON THE TYPE USING THE ROLLER.

9. CuT THE CARD STOCK TO THE PROPER SIZE.

10. PLACE THE CARD STOCK UNDER THE GRIPPERS AGAINST THE ANCHOR CORNER.

11. ADJUST THE PRESSURE DIAL TO THE RIGHT PRESSURE.

12. SLIDE THE ROLLER OVER THE.ENTIRE CARD FOR EACH COPY WANTED.

0 13) CLEAN THE TYPE WHILE THEY ARE STILL IN THE MACHINE. -CLEAN UP
YOUR MESS.

456
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Rear Adjusting, Scre
UpP'erloll Lift Handle

'Crank Handle

Lifting Lever

Adjusting Screw for Lower Roll

FORMING MACHINE (SLIPROLL)

\USES: THE FORMING MACHINE IS USED TO FORM CYLINDERS AND CONES, SUCH
AS STOVE PIPES, CANS, ETC. v.

SAFETY PROCEDURE: ,

1. ONE PERSON AT A TIME IS TO OPERATE THIS MACHINE.

2. MAXIMUM THICKNESS, 22 GAUGE STEEL.

OPERATING PROCEDURE:

1. LOCK THE TOP FRONT ROLL IN POSITION, AND ADJUST THE LOWER ROLL
SO YOU CAN SLIP THE METAL BETWEEN THE TWO ROLLS.

2. WHILE TURNING THE HANDLE, RAISE METAL SLIGHTLY AND THEN LOWER IT
TO CATCH THE REAR RDLL.

3. ADJUST BACK ROLL TO OBTAIN CORRECT DIAMETER OF WORK.

4. UNLOCK TOP ROLL TO TAKE OUT MATERIAL.

5. IF YOU HAVE A WIRE EDGE, PUT WIRE EDGE INTD GROOVES' AT EDGE OF
ROLLS.
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SIDE GAGE

HOLD-DOWN & GUARD

EXTENSION ARMS

FOOT PEDAL

SQUARING TAR

USES: CUTTING SHEET METAL.

OPERATING AND SAFETY PROCEDURE:

1. CUT ONLY "SHEET METAL" ON THIS MACHINE.

BACK GAGE

2. , CUT ONLY 16 GAUGE OR THINNER SHEET METAL.

3. NOTICE WHERE ORANGE BLADE GUARD IS AND KEEP FINGERS CLEAR OF
THIS AREA.

4. BACK GAUGE CAN BE SET FOR A SERIES OF UNIFORM CUTS.

5. LINE UP CUT MARKS BY LOOKING DIRECTLY DOWNWARD AT CUTTING EDGE,
BETWEEN BLADE AND GUARD.

6. THE BLADE WILL CUT FIRST ON THE RIGHT HAND SIDE OF YOUR MATERIAL.

7. DO NOT REACH BEHIND "MACHINE TO CATCH MATERIAL AS YOU CUT IT.

8. BE EXTREMELY CAREFUL IF SOMEONE IS ASSISTING YOU. BEFORE TREADLE
IS PUSHED, YOU MUST KNOW .THAT THE BLADE IS CLEAR OF FINGERS.

9. OPERATE TREADLE WITH FOOT. BE SURE OTHER FOOT IS NOT DIRECTLY
UNDER TREADLE.

. -.4

10. REPLACE SAFETY CHAIN WHEN THROUGH WITH OPERATION.

458
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Angle Guard

Heat
Elemen

Pilot Light

STRIP HEATER.

USES: To BEND UP TO 1/4" PLASTIC.

SAFETY PROCEDURE:

1. DO NOT LEAVE MACHINE WHEN POWER IS ON.

2. WEAR SAFETY GLASSES OR GOGGLES.

3. TURN OFe4SWITCN AND REPLACE GUARD BEFORE LEAVING MACHINE.

4. WHEN HANDLING PLASTIC THAT HAS BEEN HEATED, ALWAYS WEAR GLOVES.

OPERATING PROCEDURE:

1. REMOVE MASKING PAPER ALONG THE LINE TO BE HEATED.

2. PLACE THE PLASTIC WITH THE BENDING LINF7MIRECTLY OVER HEATING
ELEMENT.

3. PROPERLY HEAT PLASTIC. THE PLASTIC WILL SOFTEN AND SAG AS IT
NEARS THE PROPER TEMPERATURE. WITH PLASTIC OVER 1/16" THICK IT
MAY BE NECESSARY TO TURN AND WARM OTHER SIDE.

4. REMOVE PLASTIC AND BEND BY HAND ALONG HEATED LINE.

5. HOLD IN PROPER POSITION UNTIL COOL. IT MAY TAKE SEVERAL MINUTES.

UfJ
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PLATEN

HEAT & VACUW
SW I TCH

PLATEN CONTROL
HANDLE

VACUUM FORMER

USES: HEATING,OF SHEETS OF PLASTIC TO CONFORM TO THE CONTOURS OF
A MOLD

SAFETY PROCEDURE:

1. DO NOT TOUCH THE HEATER ELEMENT.

2. WEAR SAFETY GLASSES, GOGGLES OR FACESHIELD.

3. OBSERVE SAFETY RULES IN YOUR NOTEBOOK.

OPERATING PROCEDURE:

1. SELECT PLASTIC MATERIAL TO BE FORMED. EITHER STYRENE OR ACETATE
THE PIECE MUST BE 10" WIDE BY 1211LONG.

2. SELECT AN OBJECT Tb BE VACUUM FORMED.

3. PLACE OBJECT IN THE CENTER OF THE PERFORATED PLATEN. THIS IS THE
9" X 11" TABLE WITH HOLES EVERY 1 INCH. THE TABLE SHOULD BE ALL ,

THE WAY DOWN.

4. PLACE PLASTIC M THE FRAME AND CLAMP IT INTO PLACE.

'SLIDE HEATER ELEMENT OVER THE PLASTIC.

6. A THREE-WAY SWITCH (ON, OFF, ON) IS LOCATED ON THE FRONT OF THE
MACHINE. TO TURN HEAT ON, FL THE SWITCH TOWARD THE RED LIGHT.
THE RED LIGHT SHOULD COME ON.

7. FOR STYRENE THE WHITE MAIERIAL. HEAT UNTIL MATERIAL SAGS AND IS
( RUBBERY, ABOUT 1 aR 2 MINUTES.

1 FOR ACETATE SHINEY, DIFFERENT COLORS, CLEAR. BECOMES TIGHT LIKE
A DRUM, AND LEVELS OFF.
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VACUUM FORMER (CON'T)

8. WHEN THE PLASTIC MATERIAL IS AT THE PROPER TEMPERATURE, CRANK
THE FRONT HANDLE CLOCKWISE TO RAISE THE OBJECT ON THE TABLE TO
THE EXTREME UPPER POSITION. HOLD THE HANDLE IN THAT POSITION.

9. IMMEDIATELY FLIP THE SWITCH TO YOUR RIGHT OR VACUUM POSITION.
VACUUM WILL BE DRAWN.

THE YELLOW LIGHT WILL COME ON AND THE HEAT WILL GO.OFF.

NOTE: THE VACUUM REGULATOR ON.THE FRONT OF THE MACHINE SHOULD NOT
NEED TO BE ADJUSTED. FOR SPECIAL PROJECTS, SEE AN INSTRUCTOR.

10. SLIDE HEATER ELEMENT TO REAR:

11. LEAVE VACUUM ON UNTIL THE PLASTIC IS COOL ENOUGH TO TOUCH.

12. TURN VACUUM SWITCH TO MIDDLE (A "OFF" POSITION. DO NOT TURN TO
HEAT POSITION.

13. LOWER TABLE CRANK, REMOVE FLASTIC FROM.FRAME, PUT OBJECT AWAY AND
STRAIGHTEN UP YOUR WORK AREA.

4 6 1
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Wire Wheel

WIRE WHEEL

Switch

USES: TO'GIVE METAL A BRUSHED FINISH. TO CLEAN RUST, SCALE AND
PAINT FROM METAL.

SAFETY PROCEDURE:

1. EYE SHIELDS MUST BE IN PROPER POSITION AND GOGGLES MUST-A3E WORN.

-2. WEAR LEATHER GLOVES.

3. METAL BEING BRUSHED SHOULD BE HELD FIRMLY.

4. ALWAYS USE THE FACE OF THE WHEEL.4

5. STAY AT THE, WIRE,WHEEL UNT/L IT-HAS STOPPED.

OPERATIG PROCEDURES:

1. HOLD THE,./WORK FIRMLY AND MOVE IT ACROSS THE FACE-OF THE WHEEL TO
.BRUSH OR CLEAN.

2. NEVER CET THE TOP EDGE OF THE METAL COME INTO CONTACT WITH THE
WIRE W4EEL, BECAUSE THE METAL MAY BE PULLED FROM YOUR HANDS.

.v
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I NDEX NG P I

HE..AD STOCK-0.-

TAI L STOCK

LAME BED

TOOL REST

TOOL REST

TAI L S TOCK
SP I NDLE CL,P

SET OVER SCREW

LATHE

USES: THE LATHE IS USED TO ROTATE STOCK FOR SHAPING, SANDING OR
POLISHING. IT IS ALSO USED AS A HOLDING JIG FOR FLUTING,
REEDING AND DRILLING HOLES.

SAFETY PROCEDURES:

1 . WHEN SELECTING STOCK FDR TURNINt, AVOID LOSE KNOTS, CHECKS,
CROSS-GRAIN SPLINTERY,STOCK, OR STOCK IMPROPERLY GLUED.

2. CHECK THE, SPEED OF LATHE BEFDRE MOUNTING STOCK.

3. AVOID DROPPING LI\41E CENTER WHEN REMOVING FROM HEAD STOCK:

4. CHECK TO 'SEE THAT STOCK IS PROPERLY CENTERED.

5. CHECK TAIL STOCK TO SEE THAT IT IS LOCKED IN POSITION, SECURING
WORK FIRMLY BETWEEN CENTERS.,

6. ROTATE STOL. BY HAND TO DETERMINE CLEARANCE OF TOOL REST.

7. AVOID LOOSE CLOTHING AND DANGLING TIES.

8. IT IS REQUIRED THAT A FACE SHIELD BE WORN WHEN OPERATING A LATHE.

9. MAINTAIN TOOL REST AT PROPER HEIGHT AND DISTANCE FROM WORK.

10. ROUGH 7URNING SHOULD BE DONE ,AT A SLOW SPEED.

11. AVOID HEAVY CUTS.

12. KEEP HANDS OFF OF STOCK WHICH IS REVOLVING'.

13. ALWAYS HOLD TURNING CHISEL AT PROPER ANGLE WITH A FIRM GRIP.

14. PERIODICALLY CHECK THE DEAD CENTER FOR HEATING, LUBRICATION, AND
AbJUSTMENT.

15. TOOLS ARE NOT TO BE LEFT ON BED OF LATHE.

16. TOOLS SHOULD BE KEPT SHARP AT ALL TIMES.
4

17. TOOL REST SHOULD BE REMOVED BEFORE.SANDING.
,
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LATHE (CON'T),

OPERATING PROCEDURE:

SPINDLE TURNING:

1. CUT STOCK TO SIZE WITH AN ALLOWANCE OF ONE INCH FOR WASTE IN
LENGTH ANO 1/4" FOR WASTE IN OIAMETER. SQUARE THE ENOS ANO FINO
THE CENTER OF EACH END BY USING INTERSECTING OIAGONAL LINES.

2. USING A BACKSAW, CUT ONE ENO ON LINES TO A OEPTH.OF 1/8" . CENTER
PUNCH OTHER ENO AT CENTER.

3. REMOVE THE LIVE SPUIR CENTER FROM THE LATHE WITH A ORIVE-OUT ROO.
USING A WOOOEN MALLET, ORIVE THE LIVE SPUR CENTER INTO THE WOOD,
SO THAT THE SPURS ENTER THE KERF MADE BY THE SAW.

4. REPLACE, THE STOCK ANO LIVE CENTER INTO THE SPINOLE OF THE HEAD
STOCK.-

5 SET ANO TIGHTEN TAILSTOCK ABpUT 1/2" FROM PIECE TO BE TURNEO. HOLD-
ING THE W000 BETWEEN THE CENTERS, TURN THE BALL-CRANK HANDLE ON

TAILSTOCK TDINOLE SO THAT THE POINT OF THE CENTER ENTERS THE
W000. IF USING A CUP CENTER, LUBRICATE WITH A OROP OF OIL.

6. TURN THE LATHE BY HANO ANO SEE THAT THE W000 TURNS EASILY. THEN
IGHTEN THE TAILSTOCK SLEEVE CLAMP TO HOLO THE SPINOLE IN THIS

. PbSIT ION.

7. CAUTION: NEVER MAKE TOOLREST AOJUSTMENTS WHIliE THE MACHINE IS
RUNNING. AOJUST TOOLREST SO THE TOOL IS CUTTING 1/8" ABOVE CENTER.'

8. PIECES OF STOCK 2" SQUARE SHOULO HAVE THE CORNERS REMOVED BEFORE *
INSERTING PIECE IN THE LATHE:

411 9. ASSUME A NATURAL POSITION WITH FEET SLIGHTLY SPREAD ANO ONE FOOT
A LITTLE BEHIND THE OTHER, ANO WITH THE WEIGHT EVENLY OISTRIBUTED.

10. HOLO CUTTING TOOL FIRMLY. LOOK AT LOOP FILMS FOR PROPER USE OF
CUTTING TOOLS.

11. GRASP THE HANOLE WELL OUT TOWARO THE ENO, KEEP THE ELBOW CLOSE TO
YOUR SIOE, WITH THE,OTHER HAND HOLD THE BLADE AND REST YOUR FINGERS
ON THE BACK SIOE OF THE TOOL REST.

FACE-PLATE TURNING:

1. IN FACE PLATE TURNING, THE STOCK IS MOUNTE0 ON A FLAT METAL PLATE
WHICH IS ATTACHEO TO THE SPINOLE OF THE HEAD STOCK.A

2. PANO SAW A OISK 1/8" LARGER IN OIAMETER THAN THE FINISHED DIMEN-
SIONS.

3. SELECT A FACE-PLATE SMALLER THAN THE OISK TO BE TURNED.

4. IF SWEW HOLES ARE OBJECTIONABLE IN THE BOTTOM OF THE FINISHEO
TURNING OR IF THERE IS A POSSIBILITY OF THE TURNING TOOLS STRIKING
THE SCREWS, A BLOCK OF W000 ABOUT THE SIZE OF FACE PLATE SHOULO
BE GLUED TO THE BASE OF THE WORK. IN GLUING, A.,PIECE OF BUTCHER
PAPER SHOULD BE PLACED BETWEEN THE GLUED SURFACES IN OROER TO
SIMPLIFY SEPARATION. PAPER DRYING TOWEL IS NOT SUITABLE.

5. SCREW THE FACE PLATE FIRMLY TO THE BASE OF THE STOCK TO BE TURN r-)

6. REMOVE THE LIVE CENTER FROM THE LATHE, ANO SCREW THE FACE PLATE TO
THE SPINOLE.
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LATHE (CON'T)

7. ADJUST THE TOOL REST SO THE TOOL IS ABOVE CUTTING CENTER AND -

1/8" AW,Y FRgM THE STOCK.

8. USE SLOW S'PEED UNTIL THE STOCK IS ROUND.

. 9. REFER TO FILM FOR PROPER USE OF CUTTING TOOLS.

10. AS WASTE STOCK IS REMOVED FROM THE TURNING, THE TOOL REST SHOULD
BB ADVANCED.

SANDING

1. REMOVE THE TdOL REST FOR SANDING.

2. ON SPINDLE SANDING, HOLD SMALL PAD OF SANDPAPER ON UNbERSIDE OF
STOCK.

'8

3. FACE-PLATE SANDING, HOLD SANDPAPER IN ONE HAND AND SAND RN DOWN-
WARD MOTION. EXTERNAL FACE-PLATE SANDING., SAND AS IN STEP _22

4. DO NOT EXCEED 1000 RPM WITHOUT SPECIAL PERMISSION.

D-32



Trigger Switch

ilt
A

Belt Tensioning Lever

BELT SANDER

'OPERATING_AND SAFETY rROCEDURE:

.

. Lt4Y THE MACHI*ON JTS SIDE WHEN CONNECTING ELECTRIC COR/D

BE SURE BELT ISHOROPERLY CEtITERE'b ON RoLLEFisif

3. LET- THE WEIGHT-OF THE SANDER 'So THE WORK. NO.EXCESSIVE.PRESSURE.

Handle

ON'TWE MACHINE.

4. MOVE THE MACHINEA.ACROSS THE W.OpiCAT.ALL TIMES WHILE SANDING.

5. BE CAREFUL THAT YOU_00 NOT sAy THE ELECTRIC CORD.

.START THE MACkNE WHILE OFF THE SURO),CE. /

7. LFT TH8 MACHINE OFF THE SURCE BEFORE SP FA TOPPING.
SANDING SHOULD 43E DONE AT AN ANGLE ACROSS THE WORK. FINISH UP
BY GETTING ALL MARKS PARALLE,L TO,THE1GRAIN.

of

4 66
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OPEROING .AND SAFETY!' PROtEDUR.E:

1.. . TIGHTEN C-HUCK sgeppELY 4tici
,

2 . DO NPT USE 0VERS tZED BITS
By THE SI ZE-

.

VELECTRIC DRILLS

3:. DO NOT USE AN.' A GEO. ( SCREW

VE- CHUCK KEY .

CAPACITY OF THE DRItL IS DESIGNATED
f.NSTRUCTOR FOR OTHER--I ZE

T )

4. Do NoT OVERLOAD 60101 SO THAT IT SLOWS -DOWN TO ',THE POINT OF OVER-
HEATING AND,. SiT:44:IiIG.

OPE ION 'OF VARIABLESP,EED:

1. THE SLVAIER USED 'FOR' STARTING HOLES WI THOUT CENTER PUNCH-
VNG, OR MIxNG PTNTS ANC?: DRILLING CERAMICS.

. THE MEDIUM SPEB4-.,4k-fiE:- USED .FOR INCREASED POWER IN DS1LLING FERROUS
META,LS, PLAS-q-CS -XNE) LAMINATES. .

i; _

MAXIMUM SPEED .ANF'OWER IS USED IN DRILLING WOOD AND DRIVING
Aqt..fE0ORIES:'1 ,.T.F.11p SPEED SHOULD ALSO BE USED ,FpR DR1\LLING NON-
F.diROUS METAL °,/

4.
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Adjustable:Air Intake

Heater Housing

Nozzle

4,*

HEAT OUN

USES:

1. ' SOFTEN OR SET PLASTICS.

2. iriRY PAINT OR GLUE.

3. PREI-fgAtitMETALS:

4. HEAT SEAL HEAT MOLD. 7
0-

5. SHRINK OR EXPAND MATERIALS.

6. THAW FORZEN PIpES, RADIATORS.

7. REMOVE MOISTURE AND CONDEN5'ATIONI

'DPERATING ND SAFETY PROCEDURES:

di THIS GUN IS FRAGILE. Do NOT BUMPIOR USE. RECKUESSLY-.,

;.

_
. .

KNOW WHAirT YOU,A;RE POINTINGE GUN AT BEFORE YOU START HEATING
,THE9BJEeT.. :,: ,0 ..

...

3. 5000 IS THE MAX4MUM TEMPERATURE AND WILL CHAR PAPER. BE CAREFUt
OF FIRE. . A. 4 C 44

r
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MOTO-TOOLS_

OPERATING AND SAFETY,PROCEDURE:,

1. PUSH BUTTON AND ROTATE SHAFT UNTIL BUTTON-GOES DOWN.

2. 'REMOVE NUT AND COLLET.

3. INSERT CARVING BIT INTO COLLET CHUCK.

4. ."TIGHTEN NUT AND COLLET ON.MACHINE.

S. PLUG MACHINE IN AND TURN ON SWITCH.

6. HOLD CLOSE TO THE CARVING BIT END FOR BETTER CONTROL.

7. ALWAYS UNPLUG MACHINE WHEN CHANGING CARVING BITS.

8., HOLD-WORKPIECE FIRMLY..

9. DO NOT POINT CUTTING TOOL AT OTHER PEOPLE. IT OPERATES AT 12oo(17.

18000 RPM AND CUTS RAPIDLY INTO PLASTI.0 OR HUMAN FLESH. -

10. 00 NOT ,PUSH BUTTON WHILE MACHINE IS RUNN

0,

4 ti
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CONTROL K.,d.a

-PROPANE TORCH

OPERATING & SAFETY PROCEDURE:
, .

I,. CAREFULLY READ OTHER INSTRUCTIONS AND CAUTIONS PRINTED 'ON50,JEL
TANK LABEL.'

2: BE SURE VALVE IS FULLY CLOSED BY TURNING "ON OFF" CONTROL KNOB,
CLOCKWISE.

3. SCREW BURNER AND VALVE ONTO TANK CLOCKWISE FINGERTIGHT.

4.. 'MAKE' SURE BURNER VALVE UNIT IS SCREWED TIGHT ON TO TANK..

PLXCE-CUP OF SPARK LIGHTER AGAINST END OF BURNER:
3.10 DEGREES.

OPEN,VALVE ONE TURN AND MAKE SPARKS WITH STRIKER.

7. IF THERE IB A FLAME.FROM ANY PLACE OTHER THAN FROM THE NOZZLE,
TURN OFF IMMEDIATELY.

ADJOST TO DESIRED FLAME.
?:00

01: -ALLOW TORCH TO THOROUGHLY WARMIOR BEFORE, USING IN UPSIDE DOMN
,POSITION.

10. DO NOrr-POINT FloON.ME.AT ANYONE.

(iT5SE.RVE ALL GENERAL.SAFETY RULES IN YOUR NOTEBOOK.
' '

INCLINE ABOUT

,

4 7 0
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Recessed,Switch

Safety Look Lever

to,11

ROUTER

OPERATING AND SAFETY PROCEDURE:

Dual-Knob Handle

Base

9

1. DISCONNECT ELECTRICITY WHEN CHANGING BITS OR MAKING ADJUSTMENT.

2. WEAR SAFETY GLASSES OR GOGGLES.

a3. INSERT BIT INTO CHUCK AT LEAST 1A0 141044 AND TIGHTEN.

DETERMINE'DEPTH OF CUT YOU WANT. /
5. TU5NING DEPTH ADJUSTMENT ON MOTOR, ADJUST SO BOTTOM OF BIT JUST

TOUCHESJSURFACE OF PROJECT.

'LOCK *BASE TO MOTOR USING LOCKINi. HANDLE.
P

iR14\I7.,? MOVE DEPTH ADJUSTMEN G UP TO .D,ESIRED DEPTH.

8. LOOSEN LOCKINGHANDLE AND MOVE SUB-BASE UP TO DEPTH ADJUSTMENT
RING AND LOCK BASE:'

9. MAIS,E CERTAIN THAT PROJECT IS CLAMPED TO BENCH.

10.,:MAI5E, TRIAL CUT ON SCRAP PIECE OF LUMBER.

1. I<EEP PRESSURE EVEN AND MOr LEFT TO RIGHT.
4

12. MAKE SURE BIT IS CLOSE TO WOOD, BUT NOT TOUCHING WHEN POWER IS
t>.0 TURNED OFF.

13. WHEN FINISHED, LIFT aIT ABOVE WORK 1/2!'",ND TURN POWER OFF. WAIT ;

UNTIL ROUTER ST66S.

14. DISCONNECT POWER F'ROM POWER SOURCE AND REMOVE BIT.

Jit

4-
t5.7
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SABER SAW

USES: STRAIGHT, CURVED, BEVEL AND INTERNAL CUTS ON WOOD, METAL,
PLA-STIC ANDtFIBERGLASS.

,SAFETY PROCEARE:
OISCONNEC'T THE PLUG BEFORE.YOU MAKE ADJUSTMENTS OR CHANGE THE
_BLADE.

liaL6.61R CLAMP THE NATERIAL TpBE CUT ..$0THAT IT WILL NOT VIBRATE.

S 410tD,THE TOOL FIRMLY.-
441.

'tat' BLADE tO COME TO FULL SFEED'EEFORE STARTING TO CUT.'

T'yOUR CLOTHING.

ON WHAT YOU ARE DOING:.,

7 WEAR GOGG-11 4OR A FACE Si-IIELD.
_

.

OPERATION- PROCEDURE:,: -

oe

SEE THAT THE PI:R(3P 13LADE FOR YOUR WORK IS INSTALLED.

2.,-.SECURE THE MATERIALiO EE CUT.4

3. STAIAT MOTOR AND ALLOW IT TO COME TO FULL SPEED.

4. HOLD THE SAM FIRMLY ON THE WORK AND MOVE IT ALONG SLOWLY.
NOT FORCE IT.

5. FOR INSIDE CUTS, Di4ILL A HOLE FOR STARTING.

6. WHEN THROUGH CUTTING, TURN OFF SWITCH. Do NOT SET SAW DOWN UNTIL
MOTOR STOPS.

7. THE'BOSCH SABER S'fW HAS A BLADE SWING ADJUSTMENT. SETTINGS ARE:

0 OW 1 EOR METALS OR SMOOTH cuTs OF vim

11\oR.11.1 FOR 7AST CUTTING ON WOOD OR PLASTIC
D-39
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"4WD&
*-7741.1,MFi

00;000004
Tong Lever

Tongs

SPOT WELDER

LJES: ClkASTENfKIG PIECES OF METAL >TOGETHER.

SAFETY PROCEDURE:

Swi tch

ar,,
1. DO NOT TOUCH THE TIPS, TONGS, OR WELDED MATERIAL, AS THEY BECOME

VERY HO'T.

2. WHEN SPOT WELD NG GALVANIZE't STEEL, You, sHOuto WEAR A LONG
SLEEVED SHIRT,ND A FACE 'S11IELD.

3. Do NOT WELD WITH WE7HANDS'OR IN

4. WEAfR SAFtTY Gio_ASSES OR GOGGL.ES.
,

4PERATING PROCEDURES:.

BE Si3PE'THE.PIEGES OF METAL ARE CLEAN,

PL'OG IN THE' SPOT'WELDER.

PLACE METAL TO BE WELDED BETWEEN'THE TIps AND'-PUSH TONG LEVER
DOWN.

1
/

4. PUSH SWITCH O ON TO MAKE WELD. RELEASE SWTT-CH BEPORE RELIEVING

A bAMP AREA.-

,-TONG PRESSURE.
w

,41Ib

. D-4-0



Handle

,410

)

Abrasive Clamp

Grip Handle

*. _

frigger Switch

Abrasive Clamp

VIBRATOR. SANDER

:v6FERATINGNsu'SAFETY PR.QC-EDUREe .

I. LET THE WEI,GHT OF'THE SANDER DO THE WORK. No EXCESSIVE PRESSURE,
ON THE.MACHINE.

2. SANDING ON NARROW EDGES WILL TEAR THE' ABRASIVE PAPER.

. KEEP SANDE'IN FLAT POSI,TION. Do NOT TILT ON ONE END\OR THE
OTHER.

START SANDER WHILE QFF THE WORK, THEN PROCEED TO,SAND.
0

5. LIFT SANDER OFF THE WbRK BEFORE STOPPING MOTOR.

6. CLEAN MAGHINE BEFORE STORING

7".
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Engraving Tip

Oepth Adjuster

VIBRO TOOL ENGRAVER

USES: ENGRAVINGON METAL, PLASTIC, CERAMICS, WOOD.

OPERATING ANO SAFETY PROCEOURE:

On-Off Switch

1. CHECK ELECTRIC CORD FOR EXPOSED OR BROKEN WIRE. MAKE SURE YOUR L....-

HANDS ARE4DRY AND THAT YOU ARE NOT STANDING IN WATER.

2. PLUG IN TO 110 V OUTLET.

3. T&PN_ON SWITCH.

4. WHEN MARKING ON METAL OR PLASTIC, THE' kNGRAVER IS HELD,f,AT A.
SLIGHT ANGLE, JUST AS YOU.WOULD HOLD A PENCIL._

5. WHEN MARKING ON CERAMICOR THEsENGRAVERAS HELD SO THAT
THE POINT IS °PERPENDICULAR TO;., MATERIAL ON WHICH,YOU ARE
WORKING. r,

6. ROTATE STROKE ADJUSTER UNTIL THE DESIRED DEPTH OF CUT HASrIdEN
REACHED. NOTE: USE A SMALL-PIECE OF MATERIAL TO DEVELOP A "FEEL"
FOR THE ENGRAVER AND TO SET THE DESIRED DEPTH OF CUT FOR THE
MATERIAL TO BE USED.

.."

7. PRESS DOWN SLIGt-ITLY AND MOVE THE,HAND SLOWL,' ALLOWINd THE TOOL
TO PRODUCE A SMOOTH, EVEN LINE. SUPPRI2RT YOUR'ARM ON THE

TABLE ON WHICH YOU ARE WORtZING.

fr.

0-42
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Electrode Holder 'AMP-Selector Switeh

On - Off Switch

Ground Clamp

ARC WELDER

USES: TO FUSE METAL TOGETHER BY HEATING WITH AN ELECTRIC ARC.

SAFETY PROCEDURE:

1. BEFORE ATTEMPTING TO MAKE PRIMARY OR SECONDARY CONNECTIONS, CHANGE
PARTS OR MAKE REPARS, BE SURE THE WELpING MACHINE IS COMPLETELY
DISCONNECTED FROM THE MAIN POWER LINE.

2. WEAR PROPER CLOTHING TO PROTECT FROM SPLATTER AS WELL AS RADIATION.

3... WEAR WELDING GLOVES WHEN OPERATING ELECTRODE HOLDER.

4. EYE PROTECTION:

.°'(A) FILTER GLASS FOR ARC WELDING SHOULD BE #10 TO 412 SHADE.
-

(B) DON'T, UNDER ANY CIRCUMSTANCES, LOOK AT AN ELECTRIC ARC WITH
THE UNPROTECTED EYE.

(C) DON'T USE CRACKED, ILL FITTING OR DEFECTIVE FILTER PLATES.

(D) DON'T USE FILTER PLATES' WITHOUY /N,PROTECTING COVER GLASS,:

RAYS WILL BURN THE EYES OR SKIN IN MUCH THE SAME MANNER AS A
k

SUNBURN:, --Wf"

5. WELD ONLY IN AREAWW.ITH.ADE0CaTE VENTILATION:4

6. WEPR-GOGGLES WHEWCHIPPING OR GRINDING.

7. 'KEEP ,HANDS.4CLOTHING AND WORK AREA DRY AT ALL TIMES.

. BE SURE POWER SWITCH IS,OFFIFORE LAYING ELECTRODE HOLDER dN
TABLE TO WHICH GROUND CLAMP\4,5-ATTACHED. 44

-9: PROTECTIVE CURTAIN SHOUL BE CLOSED WHEN WELDING IN BOOTH.

10., BE SURE THAT OBSERVERS K VE PROPER EYE PROTECTION..

D-43 476



ARC +WELDER (CON'T)

OPERATING PROCEDURE:

1. SELECT PROPER -AMPERAGE ON MACHINE FOR THE THICKNESS OF MATERIAL
TO BE WELDED. USE VERNIER CURRENT'ADJUSTMENT CONTROL.

2. CONNECT WORK CLAMP TO METAL WORK TABLE OR TO MATERIAL TO BE
WELDED.

3. SELECT PROPER ELECjbJDE AND INSERT IT IN ELECTRODE HOLDER.:

4.. PLACE THE PROPER SWITCH IN THE "ON" POSITION. _

5. POSITION HELMET AND.PROPER PROTE1TIVE CLOTHI-NG.

6. STRIKE THE".ARC. AS DESCRIBEVIN-REFERENCE'MATERIAL GENERAL METALS
PAGES 26726k: del

;
-

7., AFTER Tfit,44yE00iNG.0a-ASdbMPLETED, BREAK THE ARC AND PLACE THE
PbWER SWIlti4PIN;-.THE wpr,. POSITION.

0.

4 r;414 .
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FORGE
it

I.JSES: A PORGE-IS USED To mgAT THt. METAL TPBE SHAPED, AND FOR
HEAT TREATMENT OF METALS.

SAFETY PROCEDURE:

1: Do NOT LOOK 1,N.To JHEOPENING.OF THE FURNACE WHEN LIGHTING.

2.- WEAR GOGGLES WHEN.HAMMER1NG HOT METAL.

3. WEAR GLOVES 'WHEN NECESSA
#P".-

4. USE TONGS WHEN HANDLING HOT METAL TOO 'SHORT TO HOLD BY HAND.

5. WHEN4WORKING WJ_TH HOT M TAL, BE'CARFUL NOT TO BURN YO1JRSELF
OR iNgTmtR PERSON.

--6., M4RK a1/4441oT METAt:

OPERATING PROCEDURE:
Af 4

1. To LIGHT A GAS FURNACE, PLACE A LIGHTED PIECE OF PAPER IN
FIRE BOX CLOSE TO A BORNER.

2. TURN ON A SMALL AMOUNT OF AIR AND THEN TURN ON THE FUEL UNTIL
.THE FURNACE LIGHTS UP.

3. As THE FURNACE HEAS UP, TURN ON MORE FUEL AND AIR UNTIL THE
FLAME IS BLUE."" SAMMY SAFETY SAYS: "Do NOLLOOK INTO THE OPEN-
ING OF THE FURNACE AS THE FUEL IS TURNED ON."

4. TOO MUCH AIR CAUSES THE FORMATION OF A HEAVY SCALE ON THE METAL
BEING FORGED, CALLED OXIDIZING.

5. IgSERT THE METAL IN THE FORGE, AND HEAT THE METAL UNTIL BRIGHT
RED HEAT.

6. HOLD-THE METAL FIRMLY WITH THE TONGS TO DO THE VARIOUS FORGING
OPERATIONS AND ALWAYS KEEP THE METAL AT FORGING TEMPERATURE.

0-

AltD-45
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FORGE (CON'T)

7. .TO DO TAIDERING SUCH AS IN MAKING A COLD CHISEL, HOLD THE HEATED

'END AT A SLIGHT ANGLE ON THE FACE OF THE ANVIII AND STRIKE IT

WITH A BLACKSMITH'S HAMMER. ALWAYS WORK THE METAL ON BOTH.SIDES.

.
DRAWING OUT IS DONE TO LENGTHEN A PIECE OF STOCK OR TO REDUCE

ITS CROSS-SECTIONAL AREA, BY CHANGING ITS SHAPE, FOR EXAMPLE,

FROM SQUARE_TO ROUND AND THEN BACK TO SQUARE, AS THE DRAWING OUT

IS DONE,.,1

9. BENDIN T METAL OVER AN ANVIL, CLAMP IN A BENCH VISE AND STRIKE

THE ME'T.,6 EAR THE BEND LINE WITH A HAMMER. USE-GA BENDING JIG.

10. TWISTING METAL HELD IN A VERTICAL POSITION, USE A VISE.AND A

WRENCH.

A11
FLARING-- SPREADING OUT THE END OF A PIECE OF METAL ON THE ANVIL

WITH A BLACKSMITH'S HAMMER.

12. WHEN YOU ARE THROUGH USING THE GAS,FURNACE, TURN OFF THE GAS,

WAIT TWO OR THREE MINUTES, AND THEN,TURN OFF THE AIR.

SPECIAL OPEIRATIONS:

(A) HEAT TREATMENT OF ST

1. .HARDEN'ING
TEM

pip

TEMPERING -

-HEATING STEEL TO A CERTAIN
E AND,THEN QUENCHING (COOLING) IT IN

E MEDIUM SUCH AS WATER, OIL', OR BRINE,

G UPON THE TYPE OF STEEL'BEING HARDENED.

i5i-Fipcgss WHICH IS USEDTb:REMOVE A CERTAIN
DE:G,RE* DF HARDNESS AND BRITTLENESS OF STEEL AND

PSE-17S TOUGHNESS. THE TEMPER IS 'GAUGED,
E.COLORS FORMED bN THE SURFAC-,R. AS THE HEAT

REASES.

. DEGREES FAHRENHEIT

440
4-60

4/0
500
520
540.
570

COLORS'FOR TEMPERING.

YELLOW
STRAW-YI4LLOW
STRAW
BROWN
BROWN-PURPLE
PURPLE.
BLUE

.

3. ANNEALING IS-THE AROCESS OF SGFTENING STEEL TO RELIEVE
STRESSES AND HARDNESS.BY HEATING THE'METAL.SLOWLY
AND COOLING TME METAL SLOWLY IN HOT gAND OR THE

OURNAT'

-

4 r'
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FURNACE L I D
HANDLE

GAS- CONTROL

-A IR CONTROL

SWITCH

-FOUNDRY

USES: A FOUNDRY IS'A SHOP IN to./HICH CASTItS ARE
.MOLTEN METAL INTO SAND MOLDS.

SAFETY PROCEDURE: -

1. -DO NOT GET SAND -TOO ,WET.'

1

AP-e(BY POURING
las

Arc

2. DRESS PROPERLY. WEAR A PAIR OF CLEAR GOGGLES, ANti, -FACE SHIELD,
LEGGINGS, AND ASBESTOS GLOVES. ,4

-

NEVER STAND OR LOOK OVER THE MOLD DURING POURING.

'USE' TONGS TO PICK UP HOT METAC.CASTIaGS.

USE TONGS TO ADD 'COLD METAL TO FURNACE.

6. Do NOT LOOK.OVER MOLD AS THE MOLTEN METAL COOLS.

7. MARK HOT METALS.

OPERATING PROCEDURE:

1. PLACE-THE PATTERN, WITH YHE DRAFT OR TAPERED SIDE UP, ON At:

MOLDING BOARD.

2. PLACE THE DRAG OVER THE BOARD.

3. RIDDLE SAND OVER PATTERN.

.4. PACK THE SAND AROUND THE PATTERN WITH YOUR FINGERS.

5. SHOVEL SAND OVER PATTERN-AND PACK FIRMLY WITH A RAMMEFi.

6. STRIKE OFF EXCESS 'SAND AN.D TURN OVER DRAG.

7. PL,ACE THE.COP IN POSITION, INS.ERT SPR-Ur7AND RISER PIN, THEN
"NSPRIN,LKLE THE SURFACE WITH PARTING SAND.

a

410 8. REPEAT STEPS 1 6.

9. REMOVE SPRUE AND VISER piNs. *

480
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FOUNDRY (coN'T)

10. :LIFT OFF,THE COPE AND CUT GATES'ORAGROOVES FROM SPRUE /IAD RISER
'PINS TO THE PATTERN IMPRESSION.

11. BLOW OUT ANY LoosE S ND AND;.'REPLACE THE COPE ON THE DRAG.

12:' HEAT METAL AND'SLOWLYJ6'DUR THE,HOT METAL I,NTO.THE SPRUE,HOLE
TuNTIL/IT IS FULL. CHECk:WITH TEACHER.

, .

FOUNDRY GUIDE
Alk

1. ,FILL OUT PLAN SHEET COMPLETELY.

2. ALL FOUNDRY PLAQUES ARE TO BE MOUNTED.'

IEW THE FOUNDRY FILM. LOOK,UP REFERENCES IN BOOKS.

4.. CUT SUFFICtlENT ALUMINUM TO PbUR THE PROJECT.

5.\_BE SURE FURNACE IS STARTED AND CRUCIBLE IS STOCKED.

e. DO-NOT bVERFILL THE KEEP MELTED ALUMINWA AT LEAST 2"
FROM THE,TOP.

7. REPLACE PARTING COMPOUND ON SHELF WHEN THROUGH DUSTING PROJECT,

8. 'KEEP FOUNDRY SAND IN THE BOX, NOT ON THE FLOOR.
. .

9. BE SURE SAND IS MIXED THOROUGHLY oo DRY spots.

10. tHE PATTERN SHOULD BE AT LEAST 1/2" FROWTHE ED.GE OF THE FLASK:

11. 'H COPE AND DRAG MUST FIT TOGETHER PROPERLY.

12, S T TH RAMMED_ UP FLASK ON THE.POURING RACK WITH THE Sp.RUE T WARD,
NACE.

-
.

13. REPLACE TDOLS AS YOU FINISH USI,NG THEM.
P

14.A PREPARE TO POUR 15 MINUTES BEFORE THE END OF-THE PERIQD.

15.: AT THE END OF THE DAY, COVER fHE 'SAND AND SPKLE-1,NI.Tg WATE

16.' CLEAN SAND FROM CASTING BEFORE QUENCHING IN WATER. eRrTS
..

.

REQUIRING STRENGTH SHOULD ADT pE QUE4CHED.
, 4 ,

17. 'DO NOT QUENCH CASTINGSGIN THE SINO'

43i 1
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WATEf CONTA tNEk

.. . ... _ . .

GUAIRD

, TOOL REST

WHEEL

GRINDER

USES: GRINDERS ARE USED FOR SHAPING THE CUTTING EDGES OF TOOLS.

SAFETY PRCICE-DURE:

1. EYE SHIELDS MUST BE IN PROPER POSITION AND GOGGLES SHOULD BE WORN.

2. GUARDS AND TABLES SHOU
L

D'BE NO MORE THAN 1/8" AWAY FROM THE'WHEEL.
i

3. TOOL BEING GROUOD_SHOULD BE HELD FIRMLY.

4. CLOGGED AND OUT-OF-TRUE WHEELS SHOULD BE DRESSE

5. BADLYWORN WHEELS SHOULD BE REPLAt'ED.

6. AVOfD JAMMING TOOL.

7. -ALWAYS USE THE FACE OF THEJWHEEL.

8. REPLACEMENT6WHEELS SHOULD.BE THOSE RECOMMENDED FOR USEIATI1HE
SPEED OE'THE.MACHINE.

9. .STAY AT THE GRINER UNAL THE GRINDER ,HAS STOPPED.

10. MOVE THE WORK BACK AND FORTH, so THE WHEEL WILL WEAREVENLYI.

DPERATING OROCEDURE:

tZ2.-

1. ADJUST THE TOOL REST, SLIGHTLY BELOW THE CENTER OF THE WHEEL FOR
STRAIGHT-ON GRINDING ANDvABOVE CENTER FOR BEVEL GRNDING.

41 .

2. DRESS THE TOOL CUTTING(DGE SQUARE WITH THE SIDES OF THE TOOL-TO

. 'REMOVE'NTCKS.

3. WORK THE TOOL ACRO'S THE FACE OF THE WHEEL WITH A LIG.HT PRESSURE
WHICH RESULTS IN A' FINE CUT. ;

.,,i4

4. FREQUENTLY DIP fHE TIP OF THE TOOL IN WATER TO COOL IT.

5. TURN OFF MACHINE AND DO NOT LEAVE UNTIL GRINDER HAS STOPWED.

6. DO NOT GRIND NON-FEAOUS METALS, FOR EXAMPLE, ALUMINUM, BRASS,
COPP.ER, ON ANY GRINDER IN THIS 'SHOP.

7

1
a

0
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(f-
OUT-FEED 'OR REAR

TABLE

A

FENCE ADJUS T I NG.

ENCE
CONTROL GUARD

. , I N- ED OR FRONT
TABLE

-;eivv>
" (9,

REAR TABI....E-

ADJUST I NGP-HANII? WHEEL .

BASE

JOINTER

FRONT TABLE
ADJUS T I NG HAND WHEEL

USES: PLANING FACE4AND EDGES STRAIGHT AND .SMOOTH, CUfTIN RABBETS,
CHAMFERS AND BEVELS.

SAFETY PROCEDURE:

1. BEFORE TURNING POWER ON, CHECK.DEPTH OF CUT AND POSIT/ON OF FENCE.
ALL ADjUSTMENTS OF THE FEI10E MUST BE MADE WtIEN CUTTERHEAD IS NOT
ROTATING.

2. STAND TO THE LEFT SIDE WHILE OPERATING MACHINE.

3. MAXIMUM CUT FOR FACING A SIDE IS 1/16". MAXIMUM CUT FOR JOINTING
AN EDGE IS 1(96":

.

4. STO,CK MOST BE AT'LEAST 12" LONG AND 2" WIbE TO BE FA E ON THE
JOINTER. PUSH STICK OR BLOCK MUST BE USED WHEN WORKING NARROW
-OR THIN STOCK WHERE HANDS WOULD BE BELOW THE TOP OF THE =ENCE.

5. FEED STOCK IN PROPER DIRECTION OF GRAPN.

6. SE STOCK THAT IS FREE FRO'm KNOfS, SPLITS 'AND CHECKS.

7. IçEP HANDS AWA7 FROM CUTTER HEAD AilD NEVER PAS5 THEMOVER IT WHEN
FA ING STOCK OR JOINTING NARROW PIECES.

8. WHEN ARK IS COMPLETE, TURN OF5P MACHINE. REMAIN AT MACHINE UNTIL
44

,IT STOPS.

OPERATING PRDCEDURE:

1. CHECK SQUARENESS OF FENCE TO REAR TABLE.

2. SET pEPTH OFCUT FROM 1/16" TO 1/8", DEPENDING ON CONDITION OF
EDGE.TO BE JOI,N-ED. WHEN ADJUSTING FOR DEPTH, ALWAYS ADJUS,TO A
DEPTH GREATER THAN REQUIRED, THEN BACK TO THE DESIRED DEPTH. BE

7. LOCK BOLT IS LOOSE BEFORE ADJUSTING AND BE SURE IT IS TIGHT
JRE OPERATION.

a
3. NOTIFY INSTRUCTOR BEFORE PROCEEDING BEYOND THIS S EP.

4. STAND TO LEFT SIDE AND TURN ON MOTOR.

4 3 3
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5. VISUALLY CHECK FOR DIRECTION OF GRAIN.

6. HOLD THE FACED SIDE OF BOARDtAGAINST THE FENCE WITH GRAIN POINT-
ING DOWN AND TO THE REAR.

7. PASS STOCK OVER CUTTER HEAD AT A UNIFORM AND MODERATE RATE OF
SPEED,-<EEPING.IT SECURE AGAINST-FENCE AND NEAR TABLE.

8. REPEAT OPERATION UNTLL EDGE IS STRAIGHT AND SMOOTH.'

9. TURN OFF MOTOR'AND WAIT AT MACHINE UNTIIL IT STOPS.
*

10. NEVER ADJUST FROW? TABLE WITHOUT INSTRUCTOR'S PERMISSION.

11. DO NOT PASS YOUR HAND DIRECTLY OVER THE CUTTING HEAD UNLESS BOARD
IS ABOVE THE FENCE.

6

48.1 ,



TallstocK
Com0ound Slide

Handwheel

Lead Screw

Clutch Lever

Carriage.

Quick Change Gear Box

USES: To SHAPE METAL BY'REVOLVING THE WORK AGAINST THE 'CUTTING EDGE
OF A TOOL..

SAFETY PROCEDURE:

1. 'HAVE ALL NEW "SET UP.S" CHECKED BEFORE STARTING.

2. WEAR SAFETY GLASSES OR G9GGLES AT ALL TIMES.

3. MAKE SURE STOCK IS SECURED IN ELTHER A cllucK OR DOG AND FACE PLATE.



6

,

METAL LATHE .(CON'T)

4. ALL CHUCI TURNING IN THIS SHOP WILL REQOIRE JHE STOCK TO BE-FACED,
CENTER AILLED, ANO SOPI=ORTE0 BY THE. TAILSTOCK. CENTER,.UNLESS
OTHERWISE OIRECTED43Y THE INSTRUCTOR.',.

5. MAKE74Att'AOJUSTMENTS BEFORE'POWER IS TURNED ON.

6. .CHECK *FOR ADEQUATE CLEARANCE -FOR THE CARRIAGE AND CUTTING TOOL
BY 'MOVING THE CARRIAGE THE DISTANCE BETWEEN THE AREA.TO BE CUT
BEFORE THE POWER IS TURNED ON.

7. THE CUTTING TOOL SHOULD EXTEND FROM THE TOOL HOLDER ABOUT 1/2".
.THE TOOL.HOLDER SHOULO BE FA%STENED IN.THE TOOL POST AS PAR BACK
AS tOSSIBLE. _THE TOOL HOLDER AND TOOL posr, RING AND WEDGE SHOULD
ALW YS,BELACROSS THE. SLOT IN THE TOOL'POST, NEVER TIGHTENED PARALLEL
WItH THE SLO/T.

.

8. MAKE SURE THE TAILSTOCK ALIGNMENT MARKS'ARE CENTERED AND THAT THE
TAPER ATTACHMENT IS OISENGAGEb FOR STRAIGHT TURNING.

9. NeVER ENGAGE,T E BACKGEAR, SLIDING GEAR, ,OR ADJUSTMENT LEVERS WITH
-THE MACHINE RU NG.

,10. KEEP THE COMPOUND REST EXTENDEO BACK TOWARDS YOU AS FAR AS POSSIBLE.

11. 'HANOSSHOULD NEVER-6E USED TO WIPE CHIPS FROM JHE WORK.

12. NEVER MAKE A CUT.TO THE END WITH POWER FEED. ALWAYS HAND FEED
THF LAST.1/2".

13. REMOVE THE KEY FROM TkE CHUCK WHENEVER STOCK IS--TIGHTENED OR
.REMOVE0 FROM THE LATHE. \ .

14. AllWAYS ROTATE THE SPINDLE BY HAND TO MAKE SURE EVERYTHING IS CLEAR
'BEFORE TURNING POWER ON.-

%

,Do NoT TALK TO ANYONE WHILE THE MACHINE IS RUNNING.

16. ONLY ONE RERSON SHOULD BE IN THE WORK AREA HILE T
RUNN ING .

17% NEVER.USE AIR PRIS.5,11RE TO CLEAN THE LATHES.

v-
*MACHINE IS

18. ALWAYS PLACE A BOARD UNDER THE CHUCK BEFORE EMOVING IT FROM THE
SPINOLE.

19. NEVER OPERATE THE LATHE WITH CLOTHING LOOSE OR UNSECURED.

20. ALWAYS USE.A SHARP CUTT/hG TOOL OF THE CORRECT TYPE FOR THE PAR- \,
TICULAR 'JOB TO BE DONE.

0 ,

21. BRUSH' 011.-F CHIPS AN,D WIPE THE LATHE WITHt)CLOTH AFTER EVERV USE.

22. COT STOCK 1" LONGER ,THAN THE-PLANNED FINISH SITE.

OPERATING'PROCED6RE:.
. .

TURNING BETyBEN CENTER6

-17 PREPARE THE STOCK FOR TURNING BETWEEN CENTERS BY FIRST CENTER
LLING BOTH ENOS. .

2.

. ,

CHE K CENTER ALIGNMENT BY BRINGING fHE HEADSTOCK ANO TAILSTOCK ......./

CEN E4S TOGETHER. OUT OF LINE CENTERS WILL RESULT IN A WORK7PIECE
lk \ THA IS ECCENTRIC OR r5'UNTRUE IN ITS DIAMETER FROM PNE Er:JD TO

AWL ,HER.
o #

3.: PLACE STOCK IN LATHE 00G OF PROPER SIZE AND, TIGHTEN. THE DOG
ULO BE CLAMPEO NEAR THE OF THE WORK PIECE..

D-53
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METAL LATHE '(CoN'T)

4. INSTALL'A FACE PLATE/AND INSERT THE BENT TAIL OF THE LATHE DOG
THROUGH ONE OF,THE S'LOTS IN THE FACE PLATE.

5. TIGHTEN THE TAILSTOCK SO THAT THE D00O3.DOES NOT CLAZTER AGAINST.
THE'FACE PLATE WHEN OPERATING.

6. CHECkJ0 DETERMINE Hdi'W TAR THE CARRIAGE t4N-pg MOVED TO THE LEFT
WITHOUT DANGER OF THE DOG' STRIkING THE COMPOUND REST.

USE A LEFT HAND TOOL HOLDER TO SUPPORT THE CUTTER BIT. POSITIuN
THE TdOL POST AS FAR TO THE LEFT IN'THE COMPOUND REST T.-:SLOT AS

'ROSSIBLE.

8. WHEN MOUNTING THE TOOL HOLDER, DO NOT PERMIMTOO MUCH OVERHANG.
1

9. KEER THE CUTTING TOOL WELL BACK IN THE TOOL HOLDER AND, MAKE SURE
IT IS SHARP. '

.

,

10. THE IUTTIN.G TOOL1SHOULD BE ADJUSTED ON CENTER'5Y LINING_IT.UP WITH
THE FOINT OF'THE LINE CENTER IN :THE HEADSTOCK.

11. BE SURE TO ADJUST THE.TOOL H LDER SO THAT IT IS-ANGLED SLIGHTLY
AWAY FROM THE DIOECTION OF T E dUT.TO BE MADE. THIS WILL PREVENT
THE CUTTI,NG BIT FROM DIGGINd' INTO THE WORK PIECE.

12. FOR ROUGH.GENTER TURNING, THE MACHINE SHOULD BE SET SO THAT YOU
CAN:SAFELY TAKE OFF A-MAXIMUM OF STOCK IN A SHIRT TIME.

13. REDUCE ,THE DIAMETER TO WITHIN 1/32" OF THE REQU/RED SIZE.

14.,; THE COMPOUND REST SHOULD BE'SET AT 30 DEGREES TO THE'WORK.

15. -FOR FINISH TURNING, USE A LEFT, RIGHT, OR STRAIGHT ROUND NOgE
FINISHING TOOL. .

li ,

16. .BE SURE:TO COMPLETELy STOP THE MACHINE-BEFORE REVERSING24HE,FEED
DIRECTION OR MAKING ANY OTHER ADJUSTMENTS.

/

17. IF,THE WORK PIECE MUST BE REVERSED TO MACHINE ITS ENTIRE :LENGTH,,

PROtECT THE SECTION UN R.THE LATHE DOG SETSCREW BY INSERTING A
RdECE OF ALUMINUM OR,COPPER.'

\ 4
)

18. 'WEAR SAFETY GLASSES. OR GOGGLES.

FACING OPERATION ,
_ . ,

1. USE A SHARP FIACING TOOL INSTALLED'IN A STRAIGHT dh OFFSET TOOL
HOLDER.

4 '

2. SET THE SPEED AND FEED ADJUSTMENTS 'FOR THE TYPE OF MATERIAL TO
-FACED.

3. REMOVE ENOUGH MATERIAL SO THAT THE FACE'OR END 0,r THE STOCK IS
FLAT AND SMOOtH. MAKE THE FINAL OR FINISH CUT ROM THE CENTER OUT.,

.CHUCK TURNING
r-

1. THE P CE TO 5E T ONED IN THE\CHUCK°MUST FIRST BE FACED AND CENTER
DRIL ED. PIECES OF STOCK WITH LARGER DIAMETERS NEED NOT BE CENTER
yRILLED AND SUPPORTED BY-THE TAILSTOCK CENTER. CHECk WITH THE

/r\eSTRUCTOR ABOUT THIS.AS IT CONCERNS YOUR PART dULAR JOB.

2. SELECT A ROUND NOSE'OR ROUGH(ING TOOL THAT I SIARP AND INSTALL
r IT IN A STRAIGHT OR OFFSETLTOOL HOLDER.

). TIGHTEN STOCK IN THE CHUCk -AND.\\StPFORT END 'WITH TAILSTOCK CENTER.
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METAL LATHE (coN'T)

4. ADJUST THE MACHINE SPED AND FEED FOR tHE TYPE METAL TO BE
MACHINED. GENERALLY tHE HARDER THE METAL, THE-SLOWER THE SPEED
AND FEED. 'FOR ROUGHLNG OPERATION'S, THE FEED,AND DEPTH OF CUT ARE
ACcORDING TO.WHAT THE MACHINE WILL TAKE,.. .CHECK WITH THEI'INSTRUC-
1105 ON THIS BEFORE STARTING.

..FIpIsH CUTS SHOULD BE MADE AT H.IGHER'SPEEDS AND SLOWER.FEED,. USING
0

r SHALLOWER DEPTH OF CUT. -

. BE" SURE THE CARRIAGE HAS FREEDOM TO MOVE THE FULL LENGTH OF THE
INTENDED ir WITHOUT HITTING THE CHUCK OR TAILSTOCK.

7. NAKE ALL CUTS UP TO A SHDULDER BY HAND, NEVER UNDER POWER.

8. CUT STOCK APPROXIMATELY 1" LONGER THAN THE-FINISH SIZE TO ALLOW
FOR REMOVAL OF CENTER HOLES.

WHEN INSfALLING THE,CHUCK, ALWAYS'PLACE A BOARD ACROSS'THE WAYS
OF tHE BED.

10.. WEAR SAFETY GLASSES OR GOGGLES AT ALL TIMES WHEN TURNING.

11. ALWAYS REMOVE THE CHUCK KEY.

dENTER DRILLING

1. THE WORK PIECE MUST BE PROPERLY FACED'BEFORE STARTING THIS OPERA-
TION'. .

(411

NouNT THE WORK TO BE.CENTER DRILLED CLOSE Tp THE JAWS OF THE CHUCK.

SELECT A MEDIUM HIGH sOEEp":,

4. REMOVE THE TOOL HOLDER FROM THE TOOLPOST AND EXTEND THE CROSSFEED
BACK TOWARD YOU.

5. BE SURE THAT THE TAILSTOCK " WITNESS MARKS" ARE ALIGNED-.

6. SELECTOgHE PROPER SIZE CENTER'DRI.LL FOR YOUR SIZE WORK (CHECK WITH,
YOUR IrNTRUCTOR) AND INSTALL IT INTO A JACOBS CHUCK. CHECK -11-1e

CHUCK FOR THE PROPER MORSIE.TAPER FOR THE LATHE YOU ARE USING.

7, BqING THE TAILSTOCK UP,CLOSE_TO THE END OF YOUR WORK-WkTH THE
SPINDLE EXTENDED ONLY SLIGHTLY. LOCK THE TAILSTOCK I POSIT4ON.

e. TURN ON POWER AND DRILL INTO END OF STOCK SLOWLY,

9. DRILL THE CENTE H.E ONLY .DEEP ENOUGH SO THAT THE TALLSTOCK CENTER"
FITS PROPERLY INTa HE TAPERED fIDES OF THE HOLE.

10. WEAR SAFETY GLASSES R GOGGLES.

/)

°

TAPUING

1. TAPERS CA -BE TURNED BY FOUR METHODS ON THE LATHE. THESE ARE THE
TAPER ATTACHMENT, COMPOUND REST, TAILSTOCK OFFSET, AND BY USING
A SPECIALLY GROUND TOOL.

.

IF THE TAPER IS TO BE MADE WIT,H THE TAILSTOCK SET-OVER, T WORK.
MUST BE, HELD BETWEEN)CENTERS. ONLY,EXTERNAL TAPERS CAN B MADE
WITH THIS METHOD.

3. DETERMIN THE TAPER ANGLE IN DEGREES OR INCHES PER FOOT. IF THE
TAPER IS NOT GIVEN ON THE PLANS, IT CAN BE EAILY FIGURED BY USING
GINS OF THE METHODS...IN YOUR TEXTBOOK (MODEFEffTALWORKING, PP. 36--26
AND 35.,27.) e

D-55

488



METAL LATHEHCON'T)

4. USE THE TAPER ATTA9IMENT IF THE MACHINE IS EQUIPPED:WITH ONE.

5. IF THE OFFSET TAI STOCK METHOD IS USED, FIRST PREPARE YOUR STOCK
BY FACING AND CENTER DRILLING IN A CHUCK.

6: THEN LOOSEN THETAILSTOCK CLAMP AND TURN THE SETSCREW IN THE JAIL
STOCK ON THE OPERATOR'S SIDE OUT. THE AMOUNT OF TAILSTOCK OFFSET
,CAN,BE 'MEASURED BETWEEN THE 'CENTERS OR TAKEN FRQM THE "WITNESS,
MARKS" ON THE 'END OF THE TAILSTOCK. WHEN THIS IS COMPLETED, ADJUST
THE OTHER. SETSCREW ON THE OPPOSITE SIDE OF THE TAILSTOCK IN.AS. FAR
AS IT WILL GO. RECHECK THE OFFSET,AGAIN BEFORE THE FIRST CUT IS
TAKEN.

;

7; SET THE SPEED AND FEED ADJUSTMENTS AS FOR OTHER ROUGHING OPERATIONS.
. ,

8. CHECK FOR ADEQUATE EARANCE BETWEEN THE ENTIRE SECTION tO BE
.TAPERED. THE CARRIAGE SHOULD HAVE FREEDOM OF TRAVEL, AND THE
CUTTING TOOL SHOULD BE POSITIONED TO CUT IN THE PROPER DIRECTION.

/

9. THE SECTION TO BE TAPERED_SHOULD BE MAR1FD OFF SO THAT IT CAN
1

EASILY BE SEEN.

10. USE A ROUGHING TOOL FOR THE ROUGH CUTS AND A 6UND NOSE FINISH
BIT FOR !THE FINAL CUT.

11. WEAR SAFETY GLASSES OR GOGGLES.

FILING AND POLISHING

1. MOST WORK WILL NOT REQUIRE FILING AND POLIAIING IF THE FINISHING
CUT HAS BEEN PROPERLY MADE WITH A VERY SHARP FINISHING TOOL.

_

2. FILING AND POLISHING ARE NEVER DONE WHEN ACCURAGE DIMENSIONS MUST
BE MAINTAINED.

.

FILING SHOULD BE DONE ON,THE LATHE, WITH.A 10-12 INCH MILL FILE
W LONG LATHE FILE.

Tb FI , FIRST ADJUST THE MACHINE TO RELATIVELY HIGH SPEED AND

MAKAillk

RE THE WORK IS WELL SECURED EITHER BETWEEN CENTERS OR IN

.

A C CK. 1

5. REMOVE THE TOOL POST AND MOVE THE CARRIAGE OUT OF YOUR WAY.'
,

6. IF YOU ARE USING A LATHE DOG TO DRIVE THE WORK, BE VERY CAREFUL
THAT YOU po NOT GET HIT WHEN FILING OR POLISHINGe

r
7.. THE SAFEST METHOD OF FILING ON THE' LATHE (BETWEEN CENTERS OR WITH

A CHUCK) IS THE LEFT HAND METHOD.

. 8. START AT THE HEADSTOCK END OF THE SURFACE TO BE FILED, AND USE
LONG, EVEN STROKES.

,

,9. MOVE THE OVER ABOUT HALF ITS AFTER EACH STROKE .

10. DO NOT U E HEAVYPRESSURE BECAUSE._T WILL CAUSE THE FILE TEETH
TO CLOG

11. CLEAN HE FILE AFTER EVERY '2-3 STOKES. CHALK MAY, BE RUBBED INTO
THE TEETH TO.HELP KEEP THEM CLEA

'O11111
.T POLISHION 'THE LATHE, USE TH HIGHEST SPEED. START THE POLISH

.
ING'OPERATION BYUSING A COAR NESS GRADE'OF PDLISHING PAPER
EQUIVALENT TO THE COARSENESS rF YOUR WORK SURFACE. WORK DOWN TO
.THE FINEST GRID, AND IF DESIR , FINISH ON ti-i-E BUFFER.

t
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METAL LATHE' (coN'T)

13. NEVER WRAF THE ABRASIVE CLOTH AROUND YOUR WORK, BUT HOLD IT LOOSELN
IN BOTH HANDS LOOPED AROUND THE WORK.

14% A FILE O. A BLOCK OF WOOD MAY ALSO 5E,USED TO GIVE ADDED SUPORT
TO THE ABRASIVE CLOTH WHILE POLISHING.

15. WEAR SAFETY GLASSES OR GOGGLES...

16. CLEAN rmE MACHINE.THOROUGHLY,AFTER."POLISHING OPERATI6NS.. THE
ABRASIVE GRIT CAUSES EXTREME WEAR TO LATHE PARTS IF NOT REMOV D.

KNURLING (

. THE WORK PIECE SHOULD BE TURNED TO A UNIFORM SMOOTHNESS BEF RE THE

KINJURLING OPERATION IS STARTED.

2. ADJVST THE MACHINE SO THAT IT IS ENGAGED14N BACK GEAR. THIS ADJUST- .

MENT IS DIFFERENT ON SOME MACHINES'THAN 01P4ERS, SO'KNOW YOUR
MACHINE, 0

3. KNURLIN7G CAN BE ACCOMPLISHED BETWEEN CENTERS OR IN A CHUCK WITH
THE TAILSTOCK CENTER SUPPORTING THE END.

4. LAY OFF, THE ENDS OF STOCK TO BE KNURLED.

5. MOUNT THE KNURLING--tOOL IN THE TOOL POST Ai4D DJUST IT UP OR DOWN
SO THE LINE OF THRUST WILL PASS THROUGH THE 'ENTER OF THE WORK
AND BETWEEN THE TWO WHEELS WHEN THE TOOL IS FoRCED INTO THE WORK.
TURN THE TOOL VERY SLIGHTLY TOWARD THE HEADST

6. ADJUST THE LONGITUDINAL FEED FRR A SLOW, TO MEDIU RAV

7. MOVE THE CARRIAGE TO,LINE UP THE RIGHT HAND EDGE OF ,4KNURLS
t

WITH THE RIGHT HAND EDGE OF THE SECTION TO BE KNURLED.

8. START Ta LATHE AND TURN THE CROSSFEED UNTIL THE WHEELS BITE INTO

THE METAL. APPLY 4 CUTTING FLUID.

9. IF THE WORK PIECE IS HEAVY, THE WHEELS CAN BE PUSHED IN TO FORM
THE FULL DEPTH OF THE KNURL. FOR SMALLER DIAMETER WORK, ONLY A
SHALLOW IMPRESSION SHOULD BE MADE.

10. ENGAGE THE LONGITUDINAL FEED AND CONTINUE1TO APPLY FLUID.

11. KEEP THE WHEELS CLEAN WITH A BRUSH, BE,ING CAREFUL NOT TO GET IT
CAUGHT IN THE WHiELS.

12. AT THE END OF THE KNURLED SECTION, STOP THE LATHE BUT DO NOT

/* DISENGAGE THE POWER F'EU1 OR RELEASE THE PRESSURE.

13. INSPECT THE KNURL. IF IT ISN'T DEEP ENOUGH, REVERSE THE POWEI4 -

FEED AND' TURN ON.THE POWER. IMMEDIATEp TURN THE CROSS-FEED IN.
TO OBTAIN A DEEPER IMPRESSION. IF ANHADDITIONAL'PASS IS NECESSARY,
REVERSE THE POWER AGAIN AND USE THE SAME PROCEDURE.

*14. KEEP FINGERS"AWAY FROM THE KNURLING WHEELS.

15. R"OVE THE KNURLED PIECE AND LIGHTLY WIRE WHEEL IF THE KNURL FEELS
SHARP TO THE TOUCH.'
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Oxygen Regulator

-Workin0"ftssure GaUge

C linder Pressure,Gauge
Oxygen Cylinder Valve

'Acetylene Regulator

Working Pressure Gauge

Cylinder.Pressure Gauge

Torch Tip

Oxy Acetylene

Welding Torch4i7

Acetylene kfalve:-Wrench

Acetylen4 Valve

.*---Oxygen Valve

Oxygen Hose (Green)

ACETYLENE WELDING
e

USES: 'PUT, FUSE AND BRAZE METAL. ,

SAFETY PROCEDURE:

GAS WELDING, AND CUTTING

Acetylene Cylinder'

Acetylene Hose (Red)

.1. NEVER USE OILOR GREASE AROUND OR IN ANY PART OF WELDING OR
CUTTING APPARATUS.' EVEN A TRACE *OF OIL oR GREASE CAN CUSE A
SERIOUS FIRE OR EXPLOSION. 5-

2. ALWAYS STAND TO THE'SIDE OF THE REGULATOR WHEN,YOU AR URN1NG
ON THE-CYLINDER VALVE.'

A

3. BE SURE THE REGULATOR ADJUSTING SCREW HA'S BEEN RELEASED Y TURN-
ING:CYLINDER VALVE COUNTERCLOCK ISE', BEFORE TURNING ON. TH
OXYGEN OR ACEYYLENE. .

A. TURN TH OXYGEN, CYLINDER VALVE OIN(VERY SLOWLY UNTIL THE MAXIMOM'
CYLr-NDER PRE"SSURE *REGISTERS ON'THE REGULATOR GAUGE. THEN OPEN
THE VALVE COMPLO-ELY. :

,

5.* DO NOT.OPEN THE ACETYLENE VAL,VE MORE THAN. 1---/4 TURN.

6. WHEN TESTING FOR GAS LEAKS, USE SOAP AND W41- R.

7. DO NOT USE-UNDUE FORCE LN TRY-ING TO.OPEN OR ÔLOSE A YLINDER VALVE,
. .

8. OBSERVE'FIRE'PREVENTON PRDCEDURE-g AND KNOW WHERE THE FIRE. EXTIN--
GUISHER IS LOCATED.

4 9 1
aft

1D*1-58:



c

:47 ACETYLENE WELDING qco'N'T)
r

'7 :- %
-

9. NEVER".HEAT A GilkS CYLINDER BY PLAYING A FLA'AE'-.ON THE CYLLNDER
,

WALL:S.' IT COULD:-CAUSE THE CYLINDERTO EXPLODE,. -' t

.. ,

----,

..
410. ALWrS-OSEPROPER GOGGLES WHEN. WELDING2OR CUTTING.

. .......

11. KEEP gPARKS AWAY.FR47HOSES OR CYLINDERS. IF UNSURE OF A PRO
IR : CEDURE; GET THE CORBECANSWER%PROM A QUA FIED PERS6N.

42.°...CAWASHOUCDABE USED WHEN,HANDLIKTHE 'WELDING, AND CUTTING 'APPAR'
J -

Alri/SA THEY ARE FIRECISION,,TOOLS-/AND'WILLSERVE YOU A LONG TI,ME
PROPERY USED.

,...
. < .

'V.., MAE SURE,THAT.THE ACETYLENE dYLINDER S
i,AW,L.IRRIGHT,POSITION..--

/

14. ALWAYS LEAVE THE WRENCH IN PLACE ON THE ACETYLENE CYLINDER SO IT

ALWAYS KEPT CHAINED IN
-a,

MAY SE SHUT OFF QUICKLY 'IN AN EMERGENCY.

ALWAYS MAKE SURE THE TORCH IS POINTING

'-16. ALWAYS KEEP ACETYLENE PRESSURE BELOW'15

ORERATING P'ROCEDURk'

CfGHTING PROCEDURE WELDING

CiAECK''Arid MAKE SURE THE REGULATOR ADJUETING 'SCREWS ARE LOOSE AND
_TORCH VALVES COSED.'

2. OPEN OXYGEN CYLINDER VALVE VERY.SLOWLY TO PREVENT DAMAGE TO THE
REGULATOR DIAPHRAM. WHEN THE HIGH PRESSURE GAUGE REACHES ITS
-MAXP/MUM READING, TURN THE CYLINDER VALVE ABOUT ONE TURN.

3. OPEN THEACETYLENE CYLINDER VALVE SLOWLY TO 1/4:TURN.

4. 'TURN THE OXYGEN REGULATOR ADJUSTING SCREWS IN UNTIL THE LINE
PRESSURE OXYGEN GAUGE INDICATES THE DESIRED PRESSURE (SEE TIP
CHART).

SAFE DIRECTION WHEN

LBS./SQ.

S ADJUST THE ACETYLENE TO DESIRED PRESSURE IN THE.'SAME MANNER AS
THE OXYGEN. NEVER EXCEED).5 LBX./SCI.IN.

its
. A .

6. OPEN THE ACETYLENE TORCH VALVE SLIGHTLY, NO MORE THAN .1/16 OFA
TURN AND USING A FLINT LIGHTER, IGNITE THE AC5TYLENE GAS.COMING
FROM THE TIP.

7: NEXT TURN THE ACETYLENE TORCH VALVE UNTIL THE FLAME STOPS SMOKING.

8. NEX1 SLOWLY TURN TORCH OMGEN VALVE UNTIL NEUTRAL FLAME IS 1OB
TAINIED. ,(SEE FLKME CHAPT:) THE TORCH IS NOW READY FOR USE.-

SHUTTING OFF ARCH

1.. CLOSE THE HAND VALVES ON THE TORCH, FURST THE OXYGEN, THEN THE
ACETYLEtE.

.2. CLOSE BOTH CYLINDER VALVESe

3. OPEN THEITORCH OXYGEN VALVE AND! LET HE OXYGEN IN THE LINE DRAIN
OUT.

4. RELEASE THE ADJUSTING SCREW ON THE REGULATOR BY TURNING-fT COUNTER
cLocKwIsE UNTIL LOOSE.

5. CLOSE THE TORCH OXYGEN VALVE.

D-59
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_
.or ACETY.LENE WELD,ING'(coN'T)5

,

_

V
.

6. 'OPEN THE'TORCH FUEL VALVE (ACETYIINE) AND. RELEASE PRESSURE IN,

THE LINES. . . .

7. RELEASE THE:ADJUSTING SCREW ON.THE.FUEL GA$ REGULATOR AS YOW DID
ON'THE OXYGEN.'

/ s I

.

.

p. cLasEJTHE TORCH FUEL ALVE. .

,
\ C.;

.
. .

I

CUTZING : o . . .

,

_ ..
.....,

,

I. TO L T TORCH, SET THE REGULATORS FOR EACH GAS AS SPECIFIED-IN
..

PRE CHART.
, .

2. OEPRE CUJTING OXYGEN LEVER TO.PURGE THE CUTTING PASSAGES'OF THE
'... ---'

TORCH.. i
OPEN FUEL VALVE ABOUT. I/4,TURN ND IGNITE. WITH' SPARK LIGHTER.

4., ADJUST AusLyq UNTIL ACETYLENE ,FLAME STOPS SMOkING:

5. WITH PREHEAT OXYGEN VALVE CLOSED., OPEN TORCH OXYGEN VALVE COMPLETE
'LY.

(
SLOWLYHDPEN THE PREHEATOXYGEN VALVE UNTIL A NEUTRAL FLAME IS

- ESTABLISHED.

7. AFTER THE.NEUTRAL FLAME HAS BEEN ESTABLISI4O, DEPRESS THE.CUTTING
OXYGEN LEVER% NOTE THAT THE PREHEAT FLAMES CHANGE SLIGHTLY FROM"

NEUTRAL TO, CARBURIZING 'FLAME.

8. W/TH THE CUTTING OXYGEN LEVER IN THE DEPRESSED POSITION,READJUST
THE. PREHEAT OXYGEN VALVE UNTIL THE PREHEAT .FLAMES ARE AGAIN
NEUTRAL:

9. THE TORCH IS NOW READY FOR USE.

41:2
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AS

E42RAV I NG
STOCK

*4e-

OD I CATOVO I NT

MOT Of2 SHAFT

A e

MOTOR.

'S(1 I TCH

At

CENTER I NG

SCALE

COPY PLATE

I.

4,

COLLET NUT

I. ,

/

F INGER GU I DE

TRACING STYLUS

TYPE HOLDER CLAMPS

PANTOGRAPH

SAFETY PROCEDURE:

1. WEAR SAFETY GLASSES OR GOGGLES.

2. KEEP CLOTHING AWAY FROM THE ROTATING MOTOR SHAFT.'

3. BE SURE TO REMOVE TOOLS FROM THE-MOTOR TFT AFTER THE ING

BIT HAS BEEN TIGHIENED.

4 UNPLUG THE gOTOR WHILE MAKING ADJUSTMENTS.

5 HANDLE THE MACHINE CAREFULLY!

OPERATING PROCEOURE :

111 1. LIFT THE MACHINE BY THE FINGER GUIDE INTO AN UPRIGHT POSITION.,

4-94f
D-61



.PATOGRAPH (coN'T)

2.- REMOVE THE DEPTH STOP BY TIOONING JT TO THE LEFT.
e

3,. PLACE AN ALLEN WRENCH INTO THE.UPPER END OF THE MOTOR SHAFT.
HOLDING THE ALL4N WRENCH IN ONE ,1ANDf4.00SEN THE CóLLIV NUT^*ITH ,

THE OTHER CiANp. ,
.

4: SELECT A CUTTE1R 'ACcORD)NG TO THE S ZE OF-THE ENGRAVING BEING MADE.
BIT -SIZES.AR.E: -w1/64,'1/32, 1/16, 3/32.-

5. PUT THE CUTJR INTO THE COLLEAAND,TIGHTEN .THE'COLLET NUT SO.THAT
,THE TOOL BIT X.TENDS 3/8" BELOW'THE COLLET NUT. 45E THE TO0e-
DEPTH GAUGE TO ADVUST THESCUTTER DEPTH.

6. kEPLAC'THE DEPTH STOP AND TIGHTEN GENTLY.-

-7. LOWS.R THE MACHINE SLOWLY UNTIL IT RESTS ON THE PANTOGRAPH BODY.

vB: BE 5URE THAT THE tNDICATOR,POINTE IS CENTERED ONtTHE LTNE ON
( THE PANTOGRAPH/BODY.

f

9. CHOOSE THIE LEITERS OR-'DESIGN T941E'RSPP.ROOUCD.

1..00SEN THE TYPEOLDER CLAMPS ANPE'HOL664:BARS. .

.11. PLACE THE (...TTERS OR DESIGN ON THE:COPY PLATE AND CENTER USING
T,HE MASTER TYPE CENTERING-SCALE.' )

12. SLIDE THE TYPE HOLR BAR -FORWARD 'UNTIL THE LETTERS OR DESIGN
ARE HELD-FIRMLY IN -'t4ACE, THEN TIGHTEN THE.TYPE HOLDER BAR SCREWS.
TIGHTEN GENTLY%

13. SLIDE THE TYPE.HOLDER CLAMPS INTqLACE AGAINST THE LETTERS AND
TIGHTEN GENTLY. ../ ,

14. CENTER THE ENGRAVING ST.00K IA THE MATERIAL NG CLAMPS. p

15. PLACE THE TRACING STYLUS IN THE UPPER LEFT CORNER OF THE
FIRST LErTTER.

16, LOOSEN THE WORK PLATE CLAMPING KNOB AND SLIDE THE ENGRAVING STOCK
FORWARD'OR BACKWARD UNTIL CENTERED.

17. PLACE THE STYLUS IN THE FIRST LETTER AND START THE MOTOR.

18. PUSH THE FINGER GUIDE DOWN UNTIL THE DEPTH STOP MAKES CONTACT
WITH THE ENGRAVING STOCK.

19. TRACE EACH LETTER BEING SURE TO_KEEP A STEADY PRESSURE'DOWNWARD
ON THE FINGER GUIDE.

00. AFTER ALL THE LETTERS OR LINES HAVE BEEN TRACED, SHUT OFF THE MOTOR,
-UNPLUG AND RAISE THE MOTOR ASSEMBLY INTO AN UPRIGHT PO5ITION.

21. REMOVE ?HE CUTTER BIT,PAND REPLACE THE DEPTH STOP.

22: REMOVE THE COMPLETED ENGRAVING AND REPLACE° THE LETTERS INTO THE'

JOB CASE .IN THEIR'PROPER PLACES.

23. LOWER fHE MOTORASSEMBLY IN10 A RESTING POSITION.

24. CLEAN UP THE WORK AREA AND RETURNP TOOLS TO THEIR PLACES.

4.9 5
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FEI)CE

coL&N

ELEV TING CRANK

SLADE GUARD

TABLE

BLADE

(NEP ARM . .

FEEDJW.IDLE--

'14
MOTQR.HEAD

ANTIKICKBACK GUARD
.

'RADIAL Om SAW

USES: CROSSCUTTING, DADOING AND VARIOUS WOOD CUTS.

SAFETY PROCEDURE:

'1'. ALWAYS KEEP THE'GUARD IN PLACE DURING ALL.:CUTTING bPERATIDNS.

2. FOR THE WURPOSE OF THIS SHOP, ALL RIPPING.DPERATIONS.WILL BE DONE'
ON THE TABLE SAW. DO NOT RIP ON THE RADIAL ARM SAW.A.

. 3. MAKE LAYOUT.DN,STOCK PR" TD PERFORMING CUTTING OPERATIONS',

'4. 'ADJUST SAW HEIGHTS, DEPENDING. ON.THE PROJECT REQU REMENTS.

5. SELECT PROPER BLADE FOR THE WORK TO BE DONE. MOST CASES, A
SHARP COMBINATION BLADE WILL SUFFICE FOR ALL CRO SCUTTING. OPEFiA-
TIONS..

Clo

6. . ALWAYS MAKE SURE STOCK IS TIGHT AGAINST FENCE OR BACK BDARD.;PR,I&'
' TO SAWING.

7. OPERATOR PO5ITION WHEN USING"THE RADIAL ARM SO4 IS MOST IMPORTANT..
WHEN ,STANDING TO THE RIGHT OF THE SAW, HOLD STOCk WITH RIGHT'HAND
AND DRAW SAW THROUGH STDCK WITH LEFT HAND. WHEN STANDING TO"THE
LEFT OF TWE SAW. HOLD,STOCK WITH,LEFT HAND AND DRAW SAW THROUGH
STOCK WITH RIGHT HAND. NEVER- CROS6 ARM.

, 8. ALWAYS KEEP FINGERS WELL OLEAk OF SAW BLADE'S PATH.

9. WHEN STARTING THE SAW, MAKE SURE ALL 'TOOLS' AND WODD IS CLEAR OF
THE BLADE. ALSO, MAKE SURE SAW HEAD IS PUSHED ALL THE WAY BACK.
DO NOT START 6,04 WHEN THE BLADE IS TOUCHING PROJECT STOCK.

10. A RAOIAL-ARM SAW HAS A TENDENCY TO PULL ITSELF INTO THE STOCK. A.

HOLDING BACK AS WELL AS A PULLING_THRDUGH_MOTION-OF THE\SAW HEAD-''
IS NECESSARY TO MAINTAIN A SMOOTH cUTTING ACTION.

111
11. WHEN-THE CUf HAS BEEN MADE, TURN 'OFF THE SAW AN5 ALLOW THE BLADE

TO COMPLETELY STOP BEFORE REMOVING SCRAP AND/OR MAKING ADOITIONAL
, SAW AOJUSTMENTS."

12. ALWAYS RETURN THE SAW TO THE REAR OF fHE TABLE AFTER 'COMPLETING
THE CUT.
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-RADIAL ARM SAW (coN'T)

OPERATING PROCEDURE. I

CROSSCUTTING
,

--,...

1. ADJUST MOTOR4
SO BLADE WILL-BE A RIGHT ANGLE TO THE TOP.

2. ADJUST RADIAL ARM TO ZERO (RIGHT ANGLES tO THE GUIDE FENCE).
1

.3. TURN THE ELEVATING HANDLE DOWN UNTIL THE TEETH ARE ABOUT
BELOW THE SURFACE OF THE WOOD TABLE. THE BLADE SHOULD POLLOW7THE

... \

CUT ALREADY) CUT IN THE T BLE. ...,

4*
0'

4. PLACE THE ST09K ON THE TA LE WITH THE LAYOUT LINE,IN THE PATH'0F
teE SAW. MAW' 0E THAT e' STOCKnIS HELD FIRMLY TO THE"-TABLE1.

.11'

.

5. TURN POWER ON ND/ALLOW SAW 0 REACH FULL SPEED. (
,

I
,4

6. ::-USING THE MOTOR YOKE ANDLEV PULL THE SAT,' FIRMLY BUT SLOWLcY THROU_H
) THE WORK. ,

. W

AWAY FROM THE DANGER AREA'*- THE PATH OF .1.4.

a.

//,7/ KEEP i-(S'61R_HANDS
BLADE.

8. WHEN THE CUT IS FINISHED',,ETURN SAW BACK BEYOND,THE GUIDE 'FENCE
-

AND TURN OFF POWER'.

DADOING

MOUNT A DADO HEAD ON THKARBOR SHAgT. INSTALL THE NECESSARY BLADES
AND CUTTERS TO OBTAIN CORECT WIDTH.,

MARK LOCATION OF ON THE FACE-OF THE STOCK.

3. ADJUST THE DEPTH IT CUT. TURN THE ELEVAT'ING HANDLE UNTLL THE DADO
HEAD TOUCHES THE WORK.1 THEN LOWER THE DADO HEAD TO THE DESIRED

DEPTH. EACH TURN OF THE HANDLE LOWER IS ONE-EIGHTH INCH.

TRY-DADO.,CUT ON A SCRAP PIECE OF WOOD. ,

5 PLACE THE STOCK TO BE 'CUT ON THE TABLE AND .0AREFULLY PULL THE BLADE
ACROSS THE STOCK LASING LAYOUT LINE AS A GUIDE:

ANGLE CUTTING
-

TO TILT-MOTOR TO 45',--PULL OUT'BEVEL LATC

2. 4TO SWING THE RADIAL ARM FOR A,MITER CUT, RE SE THE AiRM CLAMP
HANDLE AND MOVE THE ARM TQ DESIRED ANGLE.

3: ,TO MAKE COMPOUND BEVEL AND MITER CUT,'TURN THE MOTOR TO THE CORRECT
ANGLE AND M0VE iHEARM TO THE CORRECT ANGLE.

v
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9.

MITOI'GA

z'

W TILf 'HAND

WHEEL SAW BLADE. RAISING
HAND WHEEL

BASE,

USES: RIPPING, CROSSCUT, CUTTING ANGLES AND COMMUND ANGLES,j)APD
CUT, OABBET

SAFETy PROCEDURE: ,

-ADJUSTMEI1S ON THE MACHINE:

1. WHEN SETTING UP THE MACHINE 'FOR ANY SASIIING JOB, S E THAT THE SAW
REVOLVES pREELY., THAT IT IS SECURELY FASTENED TO T E ARBOR, AND
THAT THE SCREWS'OR CLAMPS ON THE FENCES ARE TIQHTEN D. THE SAW
TABLE SHOULD ALSO BE FREE FROM% TOOLS AND MATERIAL XCEPT THEI
STOCK, TO BE CUT.

2. USE THE SPLITTER GIARD, SAW GUXRD AND A PUSH STICK OR ANY OTHER'
S'AFETY DEVICES FOR 415,LL OPERATIONS WHERE THEY CAN BE USED:,

0. KEEP
.

THE SAWS SHARP AND PROPERLY SET. IT IS VERY DANGEROUS TO
____," WORK WITH DULL AND INSUFFICIENTLY SET TOOLS.'

r

i' 4. ALWAYS STOP THE MACHINE BEFORE CHANGING ANY ADJUSTMENTS.

5. KEEP THE FLOOR AROUND'THE MACHINE IN GOOD CONDITION, CLEAN AND
FREE FROM SCRAPS, SAWDUST, OIL OR GREASE, SO WILL BE
NO DANGER OF SLIPPING., .,

6. Do NoT LOOK AROUND OR CARRY ON A CONVERSATION WHEN OPERATING THE
MACHINE, BUT GIVE IT YOUR UNDIVIDED AND UNINTERRUPTED ATTENfION.

7. STOCK TO BE SAWED MUST ALWOS BE HELD AG'AINST ONE OF THE FENCES.
,NEVER TRY TO SAW,J'FREEHAND" ; 'TH T IS, WITHOUT HOLDING THE STOCK
AGAINST A FENCE. IT MUST HAVE A STRAIGHT, TRUE EDGE, AND LIE
FLAT ON THE TABLE. STOCK "IN WI D." dR WITH ROUGH, UNEVEN EDGES
SHOULD NOT BE WORKED ON THE C#RCULAR SAW.

8. THE SAW BLADE MUS NOT PROJEC MORE THAN 1/8" ABOVE ANY STOCK TO
BE.,SAWED.

r



I

,
.-:

0 .-

,

.:TABLE'SAw. (CON' )

.
ez)

,9.... ST,AND TO.ONE'SIDE OF THE, SAW, AND DO NOT AL'LOW ANY OTHER PERSON\ .

...*,

.. .---

.7°
TO'E4TAND IN LINE WITH THE SAW BLADE.

.

_
.

,
.

,

I /
i

10. 0 NOT.REACH OVER THE SAW.- HAVE A HELPER OR "TAIL MAN" TO ASSIST

.

HAND NG LONG OR'BULKY MATERIAL.

iv . USE T CLEARANCE BLOCK WHEN CROSSCUTp SHORT.HoIE ES. liEVER :

'USE THE RIPPING FENCE AS A STOP WHEN/CROSSCUTTING. T MAY CAUSE

APKICKBACK" 7 .

.re

12. ,R0LL UP YOUR,SLEVES A WEAR A,SHOP CO T. WITH TIGHT IT ING AND

_RATHER SHORT SLEEVES. TUCK IN YOUR. NEC INE AND 0 NOT WEAR
.

GLOVES. LOOSE FITTING, TORN, OR-RAGGEO LOT ING IS DANGEROUS,
BECAUSE IT MAY BE CAUGHT BY Tiy1/4 SAW AND T E OPERATOR'S RAND OR".

ARM PULLED AGAINA THE "SAW-BLADE AND:SERIOUSLY INJURED. 1

1.3, 'AFTER T,URNINTOFF POWER, REMAIN AT MACHINE UNTIL.BLADE COMES TO

COMPI1ETZ STOP% LOWER.BLADE'BELOW TABLE LEVEL.

oP RATING PROCEDURE:

:SET OP:'SAW PROPERLY FORTH HOB YOU ARE GOING,TO P RM:

1".
RIPPING SET FENCE T7PROPER aISTANCE Fi R',E1LPIDE.- '

.°CROSSCUTTING USE MITER GAUGE AND COMB CROSSCUT
.

BLADE* .

./..,..- IP

,

ANGLES SET MITER' GAtE OR ARBOR): ,
;,,;TO THE:

.,..CUMBINATION 6 ADE'OR TABL,,e710

4.
''''';.if:::%/Vi,

.'. -44'4, :-

..,

'. 2. PLACE:GUARD IN PROPER .POSITION. .
. .

W..::'

3; SAW BLADE TEETH 'ALWAYS PO,INtTaMARD OPERATORAND SHOULD
APPROXIMATELY 1/8" ABOVE MATERIAL TO BE.CUT!,-,.'

: Lti,,,7"., .7-

4. SECURE APPROVAL OF INSTRUCTORBEFORE CONTX4UrNG. ;,---7 /

'-, 5. AFTER OBSERVeTNG PROPER SAFETY:PROCEDURtSTURN ON MACHINE:
.1

6..: PLAtiE MATERIAL.ON TABLE AND FEBD.STEADILy INTO BLADE. USE EITHER

TsHE FENCE OR MPTER GAUGE. NO 4REEHAN U TING. . .

7._ KEEP A 4" MAGINO.F,SAFETY FOR,YOUR FINGI S. WHEN RIPPING CLOSER
THAN 4" USE A PUSH STICK. WHEN:CROSSCUfTING,"USE A DIFFERENT:. -

..

. ,N
.',MACHINE. .

\
8. OBS'ERVE ALL SAFETY.PROCEDURES7-':' !

,

9. WHEN RIPPING, ALWAYS PUSH THE 'MATERIAL ALL THE'WOY PAST.THE 6LADE
AND LET IT DROP UNLESS AtiELPER 4's OFFBEARING OR ASSISTING

10. OPERATOR IS RESPONSIBLE TO INSTRpCT THt HELPER WHO IS AIDING .

IN THE MACHINB OPERATLON. ,

4..

e
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Cutters
Center Fence

Outfeed Fence

Table

Cu tteirhad Guard

Infeed Fence

Locki ng Handle

Oepth of Cut Control

Angle of C.ut Gauge

Swi tcir

- (
N

-

uNIPIARE

ortt

4t.

WES: PLANNING, JOINTING, CHAMFERIN-G AND MANY MORE OPERATIONS.'
----t. .

SAFETY PROCEDURE:
e 4116.

2
'1, cALWAYS WEAR SAFE Y GLASSES OR GOGGLES. ,

-2. 'ALWAYS OBTA RMISSION FROM INST t.TtTOR BEFORE USING UNIPLANE.
.

3. USE STOCK THAT IS FREE FROM KN , SPLITS AND CHECKS.

SAFETY GUARDog<HOULD BE IN PLACE AND D AT ALL TIMES. %

.
)

_

%

T. 5" STAND TO LEFT SIDE WHILE OPER,ATINttMACHI

'1.6. THE MAXIMUM DEPirH OF CUT ON THE UNIPLANE IS 1-/--16"

7. ALWAYS HOLD THE STOCK FIRMLY AGAINST THE FEISkE AND TABLE.
l

8. 4p-IOCK MUS BE AT LEAST 'f.i.:)...ONG TO BE-CUT ON THE UNIPLANE.

9. . AI "PUSH S CK" MUST* USED ON STOCk LESS THAN 2" WIDE.

10. 4 "PUSH BOARD" MUST E3 USED W.HEN SURFACING STOcK.

11. 04WAYS- USE THE WITER GAUGE WHN C-UTTING END GRAIN. FEED THE`

'STOCK. SLOWL..

11)

12. WHEN FINISHED, SHUT THE POWER OFF AND DO NOT LEAVE THE UNIPLANE
NTIL THE CUTTERHEAD HAS COME TO A COMPLETE STOP. CLEAN UP YOUR

ESS.

13. ON SPECIAL TYPES OF OPERATIONS, MAKE SURE ANINSTRUCTOR IS PRESENT.

OPERATING PROCEDURE:,

1. CHECK SQUARNESS OF FENCE TO TABLE. USE TRY-SQUARE..

2. SET INFEEO FENCE FOR 1/16" DEPTH CUT OR

3. STAND TO LEFT SIDE, TURN ON UNIPLANE, AND ALLOW CUTTERHEAD TO
COME TO FULL SPEED.

i. HOLD STOCK-FIRMLY AGAINST INFEED FENCE,AND START YOUR CUT.

5. CONTINUE PUSHING STOCK AGAINST CUTTERHEAD AT A UNIFORM AND

MOQERATE RATE OF SPEED, KEEPING STOCK SECURE AGAINST FENCE AND

TABLE. PUSH STOCK PAST OUTFEED FENCE AND OFF TABLE.

D-67
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; UNIPLANE (cON'T)

6. REPEAT OPERATION UNTIL EDGE OR END IS STRAIGHT AND ,SMOOTHi...

7. WHEN :CUTTING:END GRAIN,HOLD.STOCK FIRMLY AGAINST MITER GAUGE.
AND PUSH AT)SLOW SPEED.

. WHEN WORK IS COMPLETED, TURN OFF UNIPLANE, RE AIN AT UNIPLANE
UNTIL CUT'TERHEADS HAVE 'STOPPED:

rsz
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BACK SAW

BASE

MITER BOX

ANGLE SELECTION CONTROL

USES:' MAKING JOINTS BECAUSE OF$ACCURACY ANo CAN BE USED TO CUT A
ANGLE.

OPERATING PROCEDURE:

1. SELECT ANGLE YOU WANT PUSHING UP LEVER AT BASE OF MITER BOX.

2. PLACE THE EDGE OF THE WOOD AGAINST THE SIDE OF THE BOX.
-

,3. CAREFULLY LOWER THE BACK SAW DOWN ON TVE STOCK TO BE CUT.

4. FOR ACCURATE WORK, CLIAMP THE STOCK WITH A HAND SCREW OR "C" CLAMP.

5. USE LONG, EASH STF3OKES WHILE MAKING THE CUT.

6. REMOVE slAcK FROM MITER BOX AND CLEAN UP YOUR MESS.

0
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Auxi 1 i a Handl oa._

Back-up.Pad

.

Tool Rest

Spi n51) e

'UNDER POLISHER

USES: SMOOTHING WELDS, SMOOTHING CASTINGS, SHAPING METAL AND WOOD
PROJECTS, REMOVING RUST, SCALE AND PAINT, POLISHING

4st

tch

Rear_ Handl e

SAFETY PROCEDURES:

1. ALWAYS WEAR.EYE PROTECTION AND GLOVE;.

2. UNPLUG THE CORD WHEN CHANGING DISC.

3; SEE THATO NO ONE ELSE IS 'POO CLOSE TO YOUR. WORK.

4. STAND INrA SAFE, SECURE POSITION.

.
5. ,SMALL OBJECTS SHOULD BE FASTENED DOWN.

OPERATING PROCEDURE:

1. cECURE WORK PIECE.

2. START SANDER AND' THEJ LOWER TO WORK.

air

3. KEEP THE SANDING DISC AT A SLIGHT ANGLE TO THE WORK, AND LET THE
WEIGHTOF THE MACHINE DO THE WORK.

4. KEEP THE SANDER MOVING TO AVOID LOW SPOTS.

5. REMOVE SANDING DISC FROM WORK BEFORE RELEASING TRIGGER SWITCH.

6. OPERAIFE AT HIGH SPEED FOR SANDING OR GRINDING AND AT LOW 'SPEED

FOR'POLISHING.

5O3
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INStRUCTION SHEET.

.RRoccpuiv FOR CHESS OR CHECKER .BOARO"
\

APPROXIMATELY 2"SQUARES

1. CUT -WOOD. TO ROUGH SIZE (CROSSCUT SAW)..

2. JOINT OR PLANE ONE EDGE STRAIGHT ON.EACH PIECE:

3. RIP 4 STRIPS OF EACH COLOR WOOD APPROX. 2" VIDE:, THEY'MUST BE THE
SANik SIZE. BEFORE EACH CUT, JOINT THE EDGE'WHICH WILL BE AAINV
THE F)ENCE.- 7' h

4. LAIAITERNATE COLORS OUT ON TABLE TO CHECK Epqg FIT. IF THEY FIT,,
YOU ARE READY TO GLUE. 'FF THEY.DO NOT FIT, YOU MUST PLANE oR JOINT
THE EDGES UNTIL THEY FIT TOQETHER. ALL. PIECES MUST BE IHE SAE
WIDTH.

5. APPLY WHITE GLUE T s--EACH. ElikE,BEING PUT TOGETHER. .CLAMPWITH AT.
LEAST THREE EAR CLA RS. F.IVE BAR CLIAMPS WOULD BE BETTER. CLAMP

ON ALTERNATED SIDES t KEEP OUT WARP.

6. PLANt ONE SURFACE FLAT "1GCLU.L.--.0U E BELT SANDER)...

7, CROSSCUT & PIECES 2"(WIOE. THE MUST BETHE'SAME WIDTft,AS. THE PIECE&
WERE WHEN THEY WERE GLUED U.

8. FIT THESE TOGETHER SO THEY ALTER ATE. AND FORM, A CHECKERBOARD DESIGN.

9;.- GLUE EACH EDGE AND CLAMO INTO PLACE AS BEFORE. DRY OVERNIGHT:

16. SAND OR PLANE SURFACE FLAT.

11. 'SQUARE UP THE EDGES.

12. FJNISH'SAND PROJECT. 4

13. FINISH AS DESIRED.

0-71
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4
' INPORMATON.SHEtT

EXPANDING POLYSTYRLNE,BEADS"
. 1,*

,

EXPANDABLE BEADS CONSIST.OF POLYSTYRENE PARTICLES wHrci7i coRIT4IN

.12?.,T04..cr EIGHT PERCENT .1tlY WEIGHT OF A VOLATILE SATURATED PARAF,FINIc, -
o

RYNOCARBON. THIS-HYDROCARBON SERVES AS A BLOWING'AGENT iliNPTHE,j'. ...---.

_APPLICATION OF HEAT CAUSES THE BEADS TO FOAM. CREXPAND.. °ACTUAL ----

EXpANSION IS BETWEEN iki AN-,FIFT1( TIMES THE yoLUNIEJDF THE'UNEXI1ANDED

--140:EADSr
. .

4..-,5 -

FOUR METHOOS OF.EXPANDING BEADS: . ..' ..:.,

24

. i

:

HOT WATER', STEAM, HOT.. AIR,: RADIANT, HEAT

HOT VAiE13 METHOD BOIL 4" OF WATER iN PAN AND FLACE VIRGIN
BEADS IN THE BOWING WATER. SKIM BEADS OFF
AS THEY RISE Ta THeSURFACE EXPANDED.-

STEAM ME7H01-,

.3. 11(!iT AIR

4. RADIANT HEAT

0

-%RLAdEXIIRGIN lapAD$ IN AN AOTOCLAVE..,...UNDER
I THESE CONDITIONS, THE WATER TURNS TO"STEAM

AND PRESSURE IS CREATED'WITHIN THE A TO-
CLAA/E. E?SpANSION TAKES PLAFE AND'TH .BEADS
*EXPAND U15.TO FIFTY TIMES THEIR ORIGI AL SIZE.

PLACE VIRGIN BEADS IN A FIVE GALLON eAN
WITH A LID. PLACE HEAT GUN NOZZLE THROUGH
TI-JE LID AND: THE HOT AIR W H CIRCULATES
WITHIN THE CAN EXPANDS THE VRGIN 'BEAPS.

PLACENRGIN BEAD IN AN AREA WHERE iHE

HEAT PATH CROSSES THROUGH. THE -RADIANT

A HEAT WILL EXPAND THE UNEXPANDED BEADS.

How Do THE BEADS EXPAND?
'

THE BEADS,EXHIBIT SOME PLkSTIC.FLOW ABOVE 2000 AND'THV SURFACE OF THE
BEADS BECOME SOFT ENOUGH TO ADHERE TO EACH OTHER. C4ILLS BEGIN To

FORM WHEN THE STRONG INTERNAL VAPOR PRESSURE OF.THE'CONTAINED BLOWING

AGENT:EXPANDS THE PARTICLES.' AVOID USING.METAL SPOONS TO DISPENSE
MATERIAL AND AVOID'THE PACKAGES% OF BEADS NEAR,THE OVEN AREA; a-

.

5J5
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APPENDIX. E

-o

E-1

TEAM TEACHINO MATERIAL

iNCLUDED IN THIS APPENDIX TO THE GU'IDE ARE
BY-LAWS FOR FORMING A TEACHING TEAM AND PRO-
CEDURES FOR HOLDING TEAM MEETINGS. THE
TEACHING TEAMS AT BEND AND ALBANY USED THESE
BY-LAWS AS A SUGGESTION IN WRIT.ING UP THEIR
OWN TEAM BY-LAWS OR TEAM ORGANIZATION. TEACH-
ING TEAMS AT BOTH SITES FOLLOW THE PROCEDURES
FOR TEAM MEV:PINGS AT THEI WEEKLY TEAM
MEETINGS.

,

4.

I.
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1. TASK LEADER

SUGGESTED BYLAS FOR A TEACHING TEAMr

(/

,

1.1 EACH TEAM WILL HAVE A TASK LEADER.

1.2 THE POSITION OF THE TASK LEAOER WILL BE ROTATED AMONG ALL
THE MEMBERS OF THE TEAM.

1.3 THE BUILDING PRINCIPAL WILL BE TASK LEADER FOR THE TOTAL
TEAM. WHENEVER THE GROUP CHOOSES, THEY.MAY APPOINT ANY
MEMBER OF THE TOTAL TEAM AS THEIR TASK LEADER.

1.4 TASK LEADERS WILL NOT.RECEIVE REMUNERATION, RELEASED TIME,
OR SPECIAL CONSIDERATIO4 BY THE ADMINISTRATION.

1.5 THE DMINISTRATION WILL ESTABLISH AND RESPECT THOSE RELA-
TIONSH1PS WITH THE TASK LEADER WHICH ARE IDENTIFIEdkIN THE
TEAM AGREEMENTS.

1.6 DUTIES,AUTHORITY AND RESPONSIBILITIES OF.THE TASK LEADER
WILL BE 1DENTIFIEO IN THE TEAM AGREEMENTS.

2. RECOROER

2.1 EACH TEAM WILL HAVE A RECORDER. .

2.2 RECORDERS WILL BE-fRESPONSIBLE FOR WRITING MINUTES OF THE
OECISIONS MA0E1 AT TEAM MEETINGS.

2.3 OTHER DUTIES AND RESPONSIBILITIES OF THE RECORDER WILL BE
IDENTIFIED IN THE TEAM AGREEMENTS.

3. AGENDA

3.1 AN AGENDA WILL BE PUBLISHED. AND DISTRfBUTED TO TEAM- MEMBERS
PRIOR TO EACH MEETING. SUFFICIENT ADVANCE TIME MUST BE
ALLOWED TO ENABLE MEMBERS TO READ AND CONSIDER AGENOA TOPICS.

3.2 ALL AGENDA TOPICS REQUIRING DECISIONS WILL BE WRITTEN IN
THE ADOPTEO OECISION-MAKING FORM.

3.3 COPIES OF AGENDAS WILL BE DISTRIBUTED'TO EACH TEAM MEMBER.

3.4 COPIES OF AGENDAS WILL NIPT BE SENT F011.,...A0THER PERSONNEL UNLESS

APPROVEO BY THE TEAM.

3.5 TEAM AGREEMENTS WILL SPECIFY FORMAT AND EXPLICIT GROUND RULES
-.; FOR THE CONSTRUCTIONCO USE OF AGENDAS.

4. MINUTES

4.1 MINUTES WILL BE PUBLISHED SOON iFTER EACH TEAM MEETING.
4111(

4.2 MINUTES iHALL RECORO EACH DECISION MADE BY THE TEAM. REPORTS
OF DISCUSSION WILL BE CLEARLY IOENTIFIED SO-THEY CANNOT BE

507
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1

MtSINTERPRETED AS DECISIONS. IF THE RECORDER PROVIDES
INTERPRETIVE OR CLARIFYING COMMENTS THEY MUST BE'CLEARLY
IDENTIFIED AS EDITORIAL COMMENTS.

4.3 COPIES OF SUBTEAM
DISTRICT PE5SONNEL

4.4, FORMAT OF THE-TEAM
'AGENDA FORMAT. -

MINUTES WILL BE DISTRIBUTED tO OTHER
AS APPROVED BY THE EUENTEAM.

MINUTES SHALL BE PATTERNED AFtiR THE

5. TEAM MEET.INGS

5.1 TEAM MEETINGS SHALL'BE HELD ON A

5.2 ALL TEAM MEMBERS SHALL BE
MEMBERE WILL PLACE A HIGH
OFOONFLICTS.

5.3 TEAMS MA-Y SCHEDULE 'tHAL
MENTAL MEETINGS AS IDESIRE
ARE IDENTIFIED AS SUPPLEME
REVLAR:MEETING.

5.4 REGULAR MEETINGS MAY BE CANCELLED OR POSTPONED BY CONSENSUS
AGREEMENT.

REGULAR EEKLY SCHEDULE.

PRESENTi AT OFFICIAL TEAM MEET GS.
PRIORIYY ON ATTENDANCE AND AVOIDANCE

BOARD" OR " DOORWAY" OR SUPPLE-
AT THEIR DISCRETION. THE MEETINGE.
TAL.BUT Ar NOT TO REPLACE Tt-IE

5.5 EACH MEMBER IS RESPONSIBLE TO USE A ROPRIATE COMMUNICA-
(,TIONS SKILLS UNTIL IT IS AECERTAI
STANDING ON DECISIONS:

THERE A COMMON UNDER-
.-

5.6 EACH TEAM MEMBER WILL DEVELOP THE INTERPERSONAL COMMUNICA-
TIEN SKILLS IDENTIIED IN THE TEAM AGREEMENTS AND USE THEM
EFFECTIVELY DURING OEETINGS.

5.7 TEAM MEETINGS ARE TO MAINTAIN TASK ORIENTATION.AS TOP PRIORITY.

6. FOLLOW-UP RESPONSIBILITIES AFTER EACH MEETING

6.1 EACH TEAM MEMBER WILL READ THE AM. MINUTES SOON AFTER DIE-,
TRI,BUTION.

6.2 NOTATIONS REGARDING NEEDED CORRECTIONS WILL BE MADE ON. THE
MINUTES FOR PRESENTATION AT THE NEXT MEETING.

6.3 EACH MEMBER WILL INITIATE THE NECESSARY ACTION TO IMPLEMENT
DECISIONS.

6.4 DECISIONS MADE DURING TEAM MEETINGS 'WILL NOT,BE MODI'FIED
OR CHANGED IN ANY WAY WITHOUT CONSENSUS OF ALL TEAM MEMBERS.

6.5 TEAM MEMBERS WILL SUBMIT AGENDA TOPICS FOR THE NEXT MEETING.
i*-

TEAM SELF-EVALUATIOOPROCEDURES"

TEAM MEMBERS WILL REGULARLY AND OPENLY IDENTIFY PROCESS
INTERRUPTIONS OF MEETING PROGRESS (I.E.,,FLIGHT, PAIRING,
MISUNDERSTANDING, VIOLATION OF AGREEMENTS, PLOPS, FEELINGS,
ETC.)
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7.2 PROtESS INTERRUPTIONS WILL BE GIVEN PRIORITY FOR SOLUTION
OVER THE CONTENT TOPICS.

1
Jae

7.3 TEAMS WILL REGULARLY IDENTIFY NEEDED CHANGES,IN THEJR AGREE-
MENTS.

7.4 TEAMS WILL REGULARLY EVALUATE THE ErFICIENCY 'AND QUALITY OF
THEIR OPERATION.

7.5 EVALUATI1INS OF TEAM OPERATION AND PRODUCT WILL ALWAYS USE
THE CRITERION OF " CONTRIBUTION TO AN IMPROVED INSTRUCTIONAL
PROGRAM FOR CHILDREN" AS ITS FIRST CONCERNS.

SUGGESTED PROCEDURE FOR TEAM MEETING

1. T.NFORMATIONAL AND ADMINISTRATIVE TOPICS WILL BE REVIEWED FOR
QUESTION$ OR NEEDED CLARIFICATION.

2. MINUTES OF rHE LAST MEETING WILL BE APPROVED AS PUBLISHED.
,..3

Ni.r4
3. CHANGES IN THffTORDER OF DECISION-MAKING TOPICS, IF NEEDED, WILL

BE DECIDED BY TEAM-MEMBERS.

1

4. LL AGENDA001.0PICS WHICH REQUIRE BRIEF CONSIDERATION OR LITTLE
,)DISCUSSION WILL BE LISTED FIRST SO THEY CAN BE DIRECTED UPON
RAPIDLY. TASK LEADERS DECJSION.

5 ALL OTHER TOPICS WILL BE''PLACED IN A PRIORITY ORDER. THOSE MOST
IMPORTANT BECAUSE OF.TIME CONSTRAINTS, CHILDREN'S NEEDS/, ADMIN-
ISTRATIVE REQUIREMENTS OR OTHER SIGNIFICANT CRITERIA WILL BE
LISTED FIRST. TASK LEADER DECISION.

6. ALL AGENI5A TOPICS WILL BE WRITTEN IN DECISION-MAKING FORM. THAT
IS, THEY WILL BE WRITTEN AS IF THE DECISION WERE ALREADY MADE.
EACH TOPIC WILL INCLUDE THE SPECIFIC DETAILS (WHO, WHAT, WIJEN,
WHERE, ROW) NECESSARY FOR-THE DECISION.

, /

7. WHEN AN OPEN DISCUSSION IS DESIRED, TIME LIMfTS WILL BE SET FOR
THE TOPICS,k EY TEAM CONSENSUS.

:
8. AGENDA tiOPICS WHICH REQUIRE ENGTHY PROPOSALS SHOULD BE DISTRI--

.)

BUTED TO TEAM MATES AT LEAST ONE WEEK IN ADVANCE FOR THEIR '

CONSIDERATION.
a

9. ALL TEAM MEMBERS ARE RESPONSIBLE FOR SUBMITTING AGENDA TOPICS
FOR EACH MEETING.

10. DURING THE TEAM MEETING PROGRESS IS MADE THROUGH THE ORDER OF
THE AGENDA. *HEN THE TIME LIMIT FOR A MEETING IS REACHED THE
TEAM STOPS,;REMAINING AGENDA TOPIS ARE INCLUDED IN THE NEXT
MEETING AT THE TOP OF THE,LIST.

11. DECISION-MAKING TOPICS CANNOT BE DROPPED FROM A ^TEAM AGENDA
WITHOUT A TEAM DECISION.
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12. TEAMS MAY-bECIDE TO STOP SEOUENTIAL PROGRESS ON AGENDA TOPICS
JUST BEFORE THE END OF A MEETING AND CHOOSE TO GO OUTOF-ORDER
'SELECTING A PRIORITY TOPIC;PROM THE REMAINING TOPICS.

13. IF A TEAM: CHOOSES AGENDA TOPIC.tONTRIBUTORS MAY REMAIN ANONYMOUS.

14. ALL AGENDA TOPiCS'BECOMETHE PROPERTY OF iHE TEAM. THE'Y ARE
IDENTIFIED AS SUtH 'AND CANNOT BE,CHANGED WITHOUT TEAM ACTION-.

7

15. ONCE A TEAM DECItION IS MADE ALL MEMBERS ARE RESPONSIBLE FOR ITS
IMPLEMENTATION: DECISJONS eAN BE CHANGED ONLY BY'THE TOT4L TEAM.

r;)
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CAREER EXPLORATION/INDUSTRIAL ARTS,(STUDENT MANAGiD LEARNING)

User's Response Form

The Oregon Department of'EdUcation is concerned ihat its publications, and

those produced with funds administered by the Department, fulfill the

Rurposes for which they are written. The Department also strives to produce

publications whose.writing, layout, graphics and printing meet high standards'

:of quality. 6.\/

Please take a moment to answer the questioRs below. Your responses will

contribute to a continqing evaluation of Department publications. Remove

this sheet from the guide, fold as indicated on the opposite side, and mail. j

'Does this publicatiOn fulfill its Were the bontents.presented in a

-purpose as stated in the preface convenient format?

or introduction? -
Very easy to Use

Completely Fairly easy

Partly Fairly difficult

Not at all Very difficult
Other

Would ybu recommend thiS pubOication
, .

Did you find this publication to be

Yes, without reservatibn b free of. discrimination 6r biased content

Yes., with reservations towards racial,-ethnict cultural and
_

No religious groups, or in terms of sex

Other stereotyping?

:to another district?

Yes, without reservations
Yes, with reservations

Did,you find the content to be stated No

clearly and accurately? . Other

Always yes
In general, yes
In general', no What is your impression of the overall

Always, no appearance of the publication (graphic

Other art, style, type, etc.)?

Excellent
Good
Fair
Poor

When this publication is revised, what changes would you like to see made?

Additiona Comments. (Attach a sheet i= you wish.)
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