"ED 220 579
AUTHOR

" TITLE
INSTITUTION

.SPONS AGENCY

' PUB DATE

CONTRACT
NOTE

EDRS PRICE
DESCRIPTORS

/

ABSTRACT

.

DOCUMENT RESUME

{Hr | n | | CE 032 524
' Henderson, Wm. Edward, Jr. ‘ ) )

Articulated Instruction Objectives Guide for
Drafting. Final Document for: Articulatzon of

. Drafting.

Greenville County School Dzstrzct Greenvzlle, S. C
Greenville Technical Coll., S.C.
South Carolina Appalachlan Council of Governments,

. Greenville,

28 Feb 82

ARC-211-B

237p.; For related documents see CE 032 525-530.
Figures may not reproduce clearly.

MF01/PC10 Plus Postage.

*Articulation (Education); Competence; Curriculum

.Development° *Drafting; Educational Planning;

*Engineering Graphzcs~ Guidelines; lnstructzonal
Materials; Learning Modules; Mathematics;
Postsecondary Education; Program Development; School
Safety; Secondary Education; Technical Education;
Technical Illustration; Technxcal Occupations;
Vocational Education

Intended for use in competency- -based and

criterion-referanced vocational programs, this articulated,
performance-based instruction objectives guide for Draftzng I is
designed for reference use in the articulation of draftxng programs

at the secondary and postsecondary levels.

It consists of a

description of the development of the guide’, 14 sections pertaining
to development of an articulated instructional program in drafting,
five learnzng modules, teéxtbook references, and other references.
Followxng a description of secondary draftzng and postsecondary

engineering graphics course.content,

various topzcs are covered,

1nc1udzng project scope, similar areas of training, module
designations, standards applzcable to drafting, student-teacher
agreement, ‘students’ draftzng portfolios, suggested instructional
time, task listings, equipment llsts, outcome-referenced measures,

and profxcxency reports. Addressed in the modules are clagsroom

Bl

safety, basic math, principles and techniques of drafting, and
working drawings. The modules include some_or all of the following:
performance objectives, performance actions, suggosted 1nstructzonal
time, performance standards, related technical 1n£ormatxon, .and
suggestions to the teacher. (MN)

RRARRRRRRRRRARARRRARRRRRRRRRRARRRRRRRARRRRRRRRRRRARRRRRRRRRRRRRAARARAARARRAA R
* Reproductions supplied by EDRS are the best that can be made *

®

from the original document. : *

***********************************************************************’




FINAL DOCUMENT

FOR ARTICUIATION OF DRAFTING
. y

Project No. 81-1708
Contract No. ARC 211-B

ED220579

" Wn. Bdward Henderson Je'

“PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)."

\

U.S. DEPARTMENT OF EDUCATION
NATIONAL INSTITUTE OF EOUCATION

EDUCAMONAL RESOURCES INFORMATION
CENTER (ERIC)

hg document has been reproduced as
receivad from the person or organizetion
onginating n

Minor changes have been mads to imprové
raproduction quahty

Points of view or opinions stated In this docu
mant do not necassarly reprasent official NIE
position ot policy

Coordinator, Occupational Bducation Articulation Progranm

The School District of Greenville County
P.0, Box 2848 - 301 Camperdown Way
Greenville, South Carolina 29602

1

/

ARTICUIATED INSTRUCTION OBJECTIVES GUIDE FOR DRAFTING

L N

February 28, 1982

Funded by ’

"Occupational Bducation Articulatfion Program

SOUTH. CAROLINA APPAIACHIAN COUNCIL OF GOVBRNMBNTS

L 4




DISCRIMINATION PROHIBITED - Title VI of the Civil Rights Acts of 1964
states: "No person in the United States, shall, on the grounds of

‘race, color, or national origin, be excluded from partic on in, be

denied the benéfit of or be subjected to disctimination under any program
or activity receiving federal financial assistance." Therefore, the
Occupational Education Articulation Program, like all other programs J‘
activities receiving financial assistance from the Appalachian Council

of Governments must be operated in compliance with this lnw. -

The opinions expressed hsrein do not nece.lnrily refl the position or
policy of the Appnlachinn Council of Governments and no official endorse-
ment by that agency should be inferred.

*




-

N . ‘ ABSTRACT
Title of Project: Occupational Education Articulation Program
ProjoctvCoordinator: Wa. Edward Hendersom, Jr.
Contracting Agency: The School District of Greenville County
301 Camperdown Way
\ Po 0’. Box 2848 N ’ o
Greenville, South Carolina 29602
Project Period: March 1, 1981 through February 28, 1982
‘. PURPOSE: To develop a continuous program of vocational training in
drafting so that students may continue their education at the
secondary and post-secondary levels without loss of time or
wvaste of effort in repeating tasks that have been mastered
previously. ‘ -
‘ , . +  To remove unnecessary gaps or overlap in student learnihg when
' the student completes a secondary level program and contigues

career developmant at the post-secondary technical eduycation
level.

To provide a system whereby teachers can cooperate effectively
in providing a continuous occupational development program
where the levels and types of trgining that lead to entry-level
employment skills will be clenr/{o students, educators, and

~ potential cn?loyorl.

METHOD : Drafting instructors from the vocational education centers of
the secondary level program of The School District of Green~-
ville County and drafting instructors from the post-secondary

- level program of Greenville Technical College were brought
together in Task Force Committee meetings and workshops to
survey similar drafting training programs and to identify

( possible overlap or gaps which might be encountered by students
as they continue drafting training from the secondary level to
the post-secondary level, The performance~based instructional
objectives guide developed by the C ttee served as the main
vehicle for articulation. The Task Force Committee on Drafting,
by the task analysis process, identified drafting competencies
for Drafting I essential for the student desiring to continue
drafting training or for initial entry into the labor market

' in drafting. Performances identified were placed in an appropriate

sequential order and assigned instructional time and performance

-
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RESULTS:

standards according to their importance. Finally, sample
outcoms~referenced measures of those competencies were developed
for use as a guide in articulation. .

Al a result of this project, the product, Articulated Instruction

Objectives Guide for Drafting, was developed. The Guide,
however, is not an ond product since it must be field trinl
tested and revised. Modification and improvement to the Guide
are expected since the process of education must be continually
reviewed to ensure objectives are valid and are being met as
best they can be met.

In addition, a Policies ggg Procedures Manual was developed to
assist in continuing and future articulation efforts. Two
sub-products, workshop guides, were assembled to assist workshop
leaders/coordinators and participants in the process of writing

objectives, performance actions, standards, and outcome~referenced

measures in the development of performance-based curriculum
material. "




PREFACE

The Articulated, Performance-based Instruction Objectives Guide for

Drafting I is designed for referance use in the articulation of very

similar vocational training programs at the secondary level, The School
District of Greenville County,-and at the boat-secondary level. Green- '
ville Technical College, and to encourage performance-based (competeﬁce-bnsed)
instruction and outcome-referenced (criterion-referenced) evaluation 1n
vocntional trninin;.

The writing of this Guide was compacted into a nine months period due to
the project beginning at a date later than originally planned and due to
the possibility that 1982-83 federal funding cutbacks might effect ‘the
program. The compacting of ther development time emphasized the need to
limit the initial sdope of the project to Drafting I, that area of
drafting where very similar vocational training was occurring and where
there was tentative agreement that students continuing their training
beyond the secondary level could exempt post-secondary training if they
demonstrated competency in the performance of articulated skills taught
at the secondary level. -

The Articulated, Performanced-based Instruction Objectives Guide 1is

based on the concept that similar vocational training programs which
start at the same point in the total occupational program often result

in a duplication of instruction. To address this problem articulationm,
through the vehicle of performance~based instruction, is designed to
reduce the need for post-secondary level students to repeat vocational
training successfully completed at the secondary level, if-the similar -
training at the postsecondary level is continued within a specified

time. Currently, Greenville Technical College does not conduct "Open
Progran” instruction and studeats who qualify, upon entry, for advanced
vocational training at TEC require individual counaeling and instructional
attention. -

The nrticulation of vocational training between the secondary and post-sendndary

levels is based on several concepts: :

1. Similar vocational training courses at the secondary and
post-secondary levels must be standardized in content so as to
be identifiasble. ’

2. In addition to standardized performance objectives, both
levels of training must require the same gtandards of job
performance in tasks,

3. Finally, to foster validity and reliability in the articulation
process, it is necessary to standardize test items and procedures
in evaluating student job performances

. ‘ iv 6
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The standardization of performance objectives (course content) is based

on the actual tasks necessary for employment Ssuccess in the local or:

- regional labor market. The pérformance standards are determined by the
level of performance emphasized by employers for initial job entry level
qualification. Performance standards exceeding the minimum recommendations

. for articulation are encouraged, especially for the better student. :
Outcoms~referencedmeasures and evaluation of performance should reflect
agreement at both levels of instruction.

Traditionally, educators have tended to generate instructional objectives
from content, working forward to an output. Trainers in industry, the

‘military and, more recently, in the vocational education field, have
stressed instructional objectives for a specific job, working from per-
formance to curriculum development. The latter approach is preferred to
ensure the validity of curriculum objectives and content in performance-based
vocational training,

" Participants in performance~based articulation or instruction should be
committed to a systems approach of occupational training which starts
with a definition of the purposes of the training. This definition
(objectives statement) remains the criteria for evaluation throughout
the course and achievement against the stated goals is the measure of
success.,

Performance actions to reach the objectives represent detailed job
functions or activities which typically may be required of the draftsman
. at the entry level. It is understood that a given employer may require
different tasks of an employee depending upon the particular situation.
The selection of performance actions represents an agreement by secondary
level instructors and concurrence by the post-secondary level instructors
tht:/;he actions are typical to those required on the job. -

The performance~based instruction guide for drafting 1is designed to
provide a framewotk for lateral and vertical articulation for training

purposes and for articulation to employers.
3
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OCCUPATIONAL EDUCATION ARTICULATION PROGRAM

INTRODUCTION

ARTICULATION

Articulation is the joining or interrelating of two or more levels of
education, secondary and post-secondary or vocational and technical, in
order that very similar programs form a continuous progression of sequential,
unduplicated training. ' :

Articulation provides a_system whereby teachers can cooperate effec-

tively in providing instruction to meet the needs of individual students

in other that there will be no unnecessary gaps or overlap in student
learning, and where the levels and types of training lead directly to
entry-level employmant skills.

Vocational articulation, in short, is a clear expression and joining of
. two similar levels of career training into a continuous sequence to the
. benefit students, educators, employers, and the taxpayers.

THE ARTICULATION PROGRAM

Articulation of loéondnry and post-secondary vocational training programs

- has besn discussed in educational circles for many years. In recent
years, articulation has become the subject of nationwide concern as well
as positive effort. In South Carolina, secondary and post-secondary

. level vocational administrators have taken a supportive position for
articulation since the mid-1970s. Vocational articulation programs now
are undervay in several locations in South Carolina.

The concept of articulation and the articulation program are supported
fully by The School District of Greenville County and Greenville Technical
College which agreed upon a statemant of purpose for articulating the
various vocational programs in Greenville County. Since 1976, they have
been working toward this goal. Thus, this articulation program is a
joint effort of The School District of Greenville County and Greenville
Technical College with the purpose of developing a continuous program of
vocational training so that students may continue their education without
loss of tims or waste of effort in repeating tasks which have been
learned previously. This articulation program will help to remove
unnecessary gaps or overlap in studestlearning which somstimes occur
vhen the student completes a secondary level program and continues

career development at the technical education level.

. . Articulatfon provides a system whereby teachers and instructors can
cooperate effectively in providing & continuous occupational development

LRIC ! 2l




N

vprogrln where the level and type of training that leads to entry-level
employment skills will be glear to teachers and instructors, other edu-
cators, students, and potential employers.

In addition to the educational benefits resulting from an articulated
vocational training program in Greenville County, taxpayers will benefit
through a reduction in the cost that is required to train students for
entry-level employment.

ARTICULATION COORDINATOR

The articulation coordinator and the articulation program-are f“nd.dlzb
largely through a federal grant to The School District of Greeaville
County through the South Carolina Appalachian Council of Governments.
The coordinator reports to the School District's Consultant for Voca-
tional Education. :

The articulation coordinator is responsible for the overall planning ngd
sequential implementation of articulation efforts between The School
District of Greenville County and Greenville Technical College. The
sequential implementation is structured so that designated programs
vhich are very similar in nature are "articulated” and evaluated, the
articulation process is modified (if necessary), and othor programs are
brought into the articulation process.

To facilitate articulation, the coordinator works cooperatively with
administrators, teachers and instructors, counselors, and job>placement
coordinators on both the secondary and post-secondary levels as well as
with business, industry, and the general public. '

The coordinator is assigned the tasks of providing leadership in planning
curriculum development, articulation agreemants, resource developnent.
and evaluation of articulation.

INITIAL PROGRAM OBJECTIVES .

Objective 1, Drafting and Business and Office Education ®ourses at the
secondary level and similar training at the post-secondary level were
modified into performance~based modules.

Objective 2. Performance tests over each_Business and Office Edycation
and Drafting module swere developed. The outcome-referenced test hay
include a written examination on the theory and knowledge of the area of
instruction and a proficiency test of applitation of knowledge obtained.

Objective 3. The predictive validity of the tests over the Business and
Office Education and Drafting modules is being determined in order that
meaningful and accurate scores reflecting competeicy in the areas teﬁfod
can be determined. .

PUTTING ARTICULATION INTO ACTION

For initial implementstion of the articulation program, Drafting and
Business and Office Education were chosen as pilot programs. Drafting

‘ L 1R
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within the school district as well as at Greenville TEC. Business and
Office Education involves courses at two vocational education centers,
fifteen high schools, and Greenville TEC. : L :

course articulation involves courses at four vocational education c%nters'

To bridge any gaps that might exist betwedu secondary and post-secondary

vocational training and to strengthen the sequence of occupational

training available to students, there must be (1) contact, (2) communi-

cations,  (3) coordination, (4) cooperation, (S) consolidation and, of

. course, (6) articulation between instructional participants at both .
levels of training. o . .

Among program participants, there must be: (1) agreement on purpose,
_(2)"trust, (3) respect, (4) a willingness .to take risks, and (5) a
willingness to experiment. The articulation process began with state-
ments of support from top managemént of The School District of Greeaville
County and Greenville Technical College. Implementation of the articulation
program is under way and the final step will be the evaluation of program
effectiveness.

Those things which were accomplished during the initial stage include:

1. Existing curriculum content in Business and Office Education and
Drafting was revised into performance-based modules. ] 2 ;

2. Scope and seguence of'module‘instruction were established.

3. ngnitive and proficiency tests were developed.

¢

b "Tryout" testing of cognitive and performance tests "was initated.

Those things which can be accomplished after the initial year include
(1) pilot implementation of performance-based modules, and  (2) full
validation of cognitive and performance tests.

ARTICULATION IS NOT WITHOUT WORK ‘ ‘

Articulation. cannot take place vithout the implementation of performance-
based instruction. 4,

Performance—based instruction reduires each student to master the vocational
curriculum material at a level of proficiency necessa?y for success in
entry level employment in the local labor market.

Everything in a performance-based instruction system is made public

before instruction. There are no surprises for students, teachers,
administrators, or employers. When the student begins a program, information
is available to tell the student exactly what competencies are expected ‘
to be developed as a result of the instructional program, how the student
will be evaluated and against what standards or criteria, and how the
student's competencies will be communicated to the student, to other
instructors, and to future. employers. '

s 13
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Developing performance~based instruction guides take time and work.
Program gdals must be identified. Vocational training must be made more
relevant to actual job tasks., The training or job environment, the
equipment needed and factors acting upon the student must be spelled
out. Furthermore, outcome-referenced measures must be developed to
demonstrate the student's mastery in knowledge and skill performance.

.

A SYSTEM FOR INSTRUCTION

A performance-based instruction system tells a student exactiy what the
student must learn, instructs the student in that skill or knowledge,
and then tests on mastery of that specific competence.

Survey industry, business,
, relevant job areas and tasks,
' and students :

T 1 -

/ N .
| Develop Training Objectives | .

> & & & ® & & o o s & .o

W ‘ k
| Task Analysis | .
v - o :
*Develop i DESIGN COURSE CONSTRUCTION .
. Measures *~Identify Sequence of . 4’
of - Activities .
Proficiency -Select Teaching Materials .
-Select Presentation Methods .
) I .'
W v )
*Validate Conduct Empirical Testing
Measures & Evaluation
v ' 1l
{ Implement Program 1 [_Revision | -

Schematic of the Systems Approach to Instruction, -
Atticulation will help clarify those areas marked
with an asterisk: (*). The actual system may vary

with the program, institution, or individual
instructor.

14




BENEFITS FROM ARTICULATION

’

Articulation will enable the secondary school graduate to enter a very
similar vocational tr#ining program at the technical college level and
pick up with the next logical step in career development. Articulation
will enable the student to continue his training beyond the knowledge
and skills level already mastered so there will be ‘a minimum of dupli-

cation in time and cost and maximum benefits in terms of knowledge and {\
proficiencies gained from the instructional program. :

Articulation should result in a’ more sequential vocational training
opportunity. Training at the secondary and post—secondary levels should
become more responsive to the needs of a rapidly changing technological
community. Articulation should help improve retention of students who
continue their vocational training beyond high school.  Moreover, the
motivation for learning and performance should be improved among these
students.

The articulation process will require teachers and administrotorsvfrom
different schools to work closely together, will encourage cooperation
between instructors,rand will result in a more uniform curriculum program.

For vocational students, career and educational alternatives will be
increased while training time and costs should be decreased. Vocational
students should gain mastery of the competencies of their chosen occupa-
‘ » tional field and will be encouraged to continue their career education
. as a life-long process. Articulation will facilitate the progression of
the student through training and into the work force.

As a by-product of articulation, vocational training should become more

relevant to actual job tasks. Graduates should be more productive
emp loyees due to their training. ' >

County will gain through the savings of tax dollars that result from
more efficient vocational and technical training.

A PROGRESSIVE STEP AHEAD

Typical barriers to articulation such as individual education system -
divisions, each with its own philosophy, administrative "logistics" or
the magnitude of the task of .curriqulum revision, have not delayed The |
School District of Greenville County and Greenville Technical College |
from recognizing the common need to work together at the instructional i
level as well as at the institutional level. The District and TEC are |
committed to developing a management system for articulation between -
similar secondary and post-secondary vocational training programs.

I

|
|
i
\
As articulation is thoroughly develdped, the taxpayers of Greenville K

The School District of Greenville County and Greenville Technical CqQllege
are committed to doing their best to meet the expanding need in Greenville
County for workers proficient in vocational skills and knowledge.




PURPOSES OF THE ARTICULATED INSTRUCTION GUIDE

The articulated instruction objectives guide for Drafting is expected to
serve the following purposes: .

l. The guide serves as the primary vehicle for the articulation of °
drafting subject matter in similar vocational training programs
between the vocational education centers and Greenville Technical -
College through use by instructors at both levels as a reference in

@ ' preparing instruction.

2. The guide provides a listing of the minimum‘tasks that a student or
worker 1s expected to perform in the conduct of a specific level
job 1in the area of vocational training or work of concern.

3. The guide identifies the primary, detailed instruction objectives
(performance objectives) which are based upon the task listings.

The tasks getierally are listed in the sequence of complexity with

' ~ the least complex task being listed first, except where a task must
. ‘be performed as a prerequisite to performance of another task. :

4. The guide identifies the actions performed (actioms, steps, or sets
‘of skills) and related technical information which must be taught -
and learned to accomplish each major instruction objective. -The
tasks performed represent the minimum skills and related information
required for adequate occupational proficiency in the performance ’
objectives. ' ‘ :

5. The guide designates the-instruction contact hours necessary to
provide the required instruction, as required by appropriate edu-~
cational agencies or offices, as estimated by the instructor-;
participants on the Occupational Education Articulation Program
Drafting Task Force Committee, and based on the time required to
teach the average learmer to perform the task. The time estimated
is based on having the essentidl equipment, facilities and instructional
aids required to provide the instruction whenever the class size is
limited to an acceptable number. :

6. The guide identifies the performance standards to be met for occupational
proficiency in the task. Performance standards used are those

considered to be minimum business or industry entry level standaer.

The ability to meet the listed standards of performance will be
considered as qualificatiqn for advanced instruction in the vocatjonal
program. - !

16




8.

9.

10.

l1.

*

. The guide provides direction in the conduct of sequential vocatiOnal

competency instruction by modules or job tasks, resulting in qualifi-
cation by the learner to perform limited skill specialist jobs of
progressively higher skills until the ‘program objective is reached
(1i.e., apprentice to draftsman, etc.). As the student becomes pro-
ficient in the performance of tasks in successively more complex
modules, more marketable competencies are gained and may be identified
as the lower 1pb qualifications of a specialist. :Through this
procedure, even the slower student is provided an. opportunity to
eventually gain sufficient skills t perform adequately as a specialist
at some level in the vocational fi 1d even if the student is

unable to complete the total program of training.

The standardized sequence of activities of the vocational instruction
modules will facilita lateral articulation. between vocational
educagion centers in The School District of Greenville County and
will simplify vertical articulation when training is continued at

lGreenville Technical College and. when communicating to employers.

The guide provides a descriptive listing of equipment required to

.conduct the program of vocational training. The equipment listed

is considered to be the type and quantity essential for the conduct .~
of instruction to prepare students for entry-level employment in t.
the vocation field. It may be necessary to delay teaching some

tasks involving special equipment, if that equipment 1is not avail-
able at all instructional sites, or to move students and equipment
together as necessary to teach skills.

The guide provides information about requirements or limitations
that typically are involved in the performance of the task, environ-
mental conditions and physical demands that affect performance of
the task.

The guide provides a list of standardized performance test items/
and outcome~-referenced measures to be used in the determination of
vocational proficiency. As long as the specifics are not provided
to students, the test items listed cannot be compromised easily and
cgy}d serve as study guides.

The tasks listed in the guide are the minimum requirements for job
qualification under average circumstances in a regional market. It
i8 understood that there may be unlisted tasks that some employers
may require the worker to do in the occupation, when in their
employment. In addition,, there may be unlisted tasks, such as
mental process tasks, that are not stated but that may occur and
that should be considered in instructional planning or testing.

Instructors may teach skills and related technical information
other than what is shown in the, guide. Provision of additional
information should be limited t3 the students who have coupleted
the requirements for the tasks emphasized in the instructional
guide. The change of tasks in the guide should be based on task
force committee agreement, to ens ateral and vertical
articulation.

/
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) typically will be identified and taught early in the program sequence.

- 1

It is expected that there will be updating and correction of items 1
in the articulated instruction guide. Participants are to be sure

that the contents are valid and consistent with business and industry
requirements. Recommendations should be submitted to the Occupational
Education Articulation Program office which will assemble and

present them to the appfropriate committee for review and possible

adoption. ‘ '

Typically, the teacher/instructor should not plan to conduct instruction -
in a_given articulated module unless the capability exists to

conduct all of the instruction to meet the instructional objectives,.

with the result that the successful student is qualified to perform

the tasks identified within the module. )

An underlying philosophy in vocational training is that it is

.better to prepare the student to be fully qualified to perform all

of the tasks in a limited group of modules in a vocational field

and be qualified at a lower job level rather than to be only familiar
with a large number of task descriptions or duties and qualified to
perform none of them fully. For higher levels of job qualification,
beyond the secondary level of vocational training, the student or
worker is encouraged to enroll at Greenville Technical College.

Generalls, vocational programs will include certain basic modules
or courses of instruction without which the student would not be
considered vocationally qualified at any level. Basic modules e

The articulated instruction guide provides information essential to
help the vocational student, who completes training at the secondary
level and continues career development training at the post-secondary
level in a spmilar program, receive appropriate credit for the
articulateqfcﬁcational training that has.been mastered at the
secondary level,

4
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Behavior:

Concegtt

Criter{a:

Evaluation:

Item:

Job:

Knowledge:

Measurement:

v
Module:

performance-based instruction guides developed as product
ulated, Performance-Based Instruction Guide.

of the Artic-

The actions of a person (specifically, job or job training
actions). Behavioral actions includerboth overt, those -
that can be observed, and covert, those not observable
outwardly. Performance may be interchanged with behavior
in the project. (See also Performance Actions).

A group of ideas that may be classed together or that are
similar. . , \

A standard by which performance may be measured, usually
considered the minimum standard.

E4

A cluster of related jobs.

One of the distinct o¥ activities involved in the work
performed and comprising 'related tasks.

When a co&%arison i8 made between a meagurement and a standard
and judgment is passed on the compariso;T

A single stimulus or stimulus pattern that calls for a
single response or set of responses. It is one sample of
behavior or performance. The response may be simple or

~

complex. e

The duties or tasks actually performed by a specified
individual. .

In this project, knowledge refers to acquired covert
behavior which facilitates skills and performance, such
as the theoretical information of what should be done
under given circumstances, and in what order of sequence
performance should occur to accomplish the objective.

The process of determining the extent some characteristic
is associated with the student. ’ N

Modules' in the pilot Drafting and Business and Office

Education curriculum modifications in the Occuptional
Education Articulation Program have been designed to

1o 19
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coincide secordary level training with post-secondary
level similar areas of training.

Another method of developing modules might be for modules
to represent an identifiable, complicated task or job
area involving a number of sub-tasks such as "Electrical
Systems" in Automotive Mechanics.

11

;>}nrreferenced Evaluation: In normreferenced evaluation, meaéures are

Objective:

dependent on a relative standard. .Measures compare the
capabilities of one student to those of other students.

(See Performance Objective) A statad desired outcome of
training or the end result of the job, task, or perfor-
mance actions., Objectives referred to in this project
will be terminal objectives, genérally representing a
epecific Job function.

Occupational Education: An organized sequence of learning experiences

consisting of vocational theory, practice, and sKills
taught to students on a regular.or systematic basis.*

*Reference: Standards of the Delegate Assembly (Atlantaﬁ
Southern Association of Colleges and Schools, Commission
on Occupatiofial Education, December, 1972) p. 12.

Qutcome-referenced Evaluation: Outcome-referenced, or criterion-referenced,

Performance:

, measurement provides a standard of achievement for the

individual as compared with specific behavioral objectives
and therefore provides information about the degree of competence
attained by the student.

The outcome-referenced measure is a performance or other

measure based upon a performance objective, the accomplish- .
ment of which measures attainment of that objective.

Performance is used in this project to refer to a job or
task which results from a set of sequential actions or steps.

Performance Actions: A series of steps, generally arranged in a sequence

ordinarily followed, which when completed may result in
the accomplishment of a performance objective (perfor-
mance of a task).

Performance actions may be referred to as a set or sets

of skills, functions, or steps. V-TEC (Vocational-Technical
Education Consortium of States) catalogs generally describe
perforilqsf\actions in the "performance guide'" of their
format.

Articulated, Performance-based Instruction Guide: A comprehensive collection

of performance objectives, performance actions to obtain
those objectives, suggested hours for instruction (for
planning purposes), performance standards, related technical

11
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information, and outcome-referenced measures, as well as
. general secondary level and post-secondary level descriptions
. of similar courses for the purposes of- alding lateral and
vertical articulation concerning the subject area.
‘ ) <4
Performnnce—basedj}natruction. Performance-based (competence-based)
instruction is based on the competencies or tasks performed - . .
by on-the-job workers. Everything in a performance-based .
instruction system is made public beforehand. There are
no surprises for student, teacher, counselor, or employer.
When the student begins a program, information 1s available
to tell the student exactly what competencles are expected
to be developed as a result of the instructional program,
how and against what standards or criteria the student
will be evaluated, and how the student's competencies
will be communicated to the student, instructors, and to:
employers. A performance-based instructional system
_tells the student exactly what the student must learn,
" teaches the student that skill or knowledge, and then
tests on mastery of that specific competence. - .

Performance Objective: A statement in precise, maasurable terms of a
particular behavior to be exhibited by a learmer under
specified conditions. It possesses each of the elements
or characteristics specified below:

[
’

‘ L * Conditions under which the performance is to take place.
' |
Behavior Desiyéﬁxngéxﬁected of the student (things to be N
- done, the performance desired). ‘ :
! f
) Standards to determine how well the performance is to be
done (criteria). ”

I |

Performance Test: A performance test requires the student to demonstrate

(master) the desired, behavior of the objective (accomplish

a job-like task) under controlled conditions and according

to predetermined standards. The controlled conditions

allow the student to demonstrate the desired behavior and '
the conditions remain consistent from student to student. f

) |
Skill: Primarily, skill refers to overt, observable performance, , |
however, it 1s recognized that there are covert skills “ |

required in some performances.

4
Step: Step is used to refer to a task or action, general as a
sequence of steps involved in the accpmplishment of
performance objective or job. |

Systems Approach: The systems approach to instruction emphasizes the
specification of instructional objectives, precisely
: : controlled learning experiences to achieve the objectives,
. criteria for performance, and evaluative information.




Task:

Task Analysis:

Task List:

‘Test:

A task is a set of skills (set or sets of funttions,
actions, or steps) the student must perform to accomplish
the job {training). A task may be described as a logi-
cally related set of actions necessary or required to
complete the job objective. Several tasks cauld be
referred to as a duty. :

Task analysis is breaking down a learning task (objective)
into component tasks each of which must be mastered ag a °

prerequisite to mastery of the total job,

A listing of tasks (performance objectives) performed by
incumbent workers (students in training) within a domgin
of interest (course of study).

An event during which the student 1is asked to demonstrate
some a:z,ct of knowledge or skill is a test. It can be a
single £est item, but usually it consists of several

items.
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_ OCCUPATIONAL' EDUCATION ARTICULATION PROGRAM

EXECUTIVE COMMITTEE
\

Because the Occupational Education Articulation Program involved important
joint decisions between The School District of Greenville County and
Greenville Technical College, such as advanced credit or placement and
methods of communications, it was crucial that a governing board be
established to provide the necessary structure for coordinating the
program through the two institutions. Consequently, an Exéecutive Committee
was established during the summer of 1980,

The Exec¢putive Committee met at regular intervals to review and discuss
the Occlgationnl Education Articulation Program activities and products
and to plan the direction of future articulation activities.

OCCUPATIONAL EDUCATION ARTICULATION PROGRAM
ADVISORY COMMITTEE

An Advisory Committee was established so that representatives from the
participating institutions and industry might participate in the formulation
of the program. The Advisory Committee primarily, functioned as a sounding
board to determine completion requirements for job entry skill training

and to provide current data about industry pgwer needs, new techniques,
and_equipment trends. :

In addition to project outlined responsibilities, the Advisory Coumittee,
because of its unique membership composition, was called upon for recommendaé
tions concerning the credentialing of students at the secondary level,
communicating competencies between institutions or to employers, post-—
secondary handling of graduates of secondary articulated programs that
may qualify for advanced placement, and a procedure for meaningful
feedback from the post-secondary institution to the secondary institution
concerning the competencies of advanced placement atudeuts.

Thg Executive Cammittee and Advisory Committee membership for the 1981?$2
period is listed on the following pages. <

5 N
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EXECUTIVE COMMITTEE

A :
Occupational Education Articulation Program

»

_ b )
Greenville County School District . g/)

Dr. J. Floyd Hall

Superintendent of Schools

The School District of Greenville County
P.0. Box 2848

Greenville, SC 29602

242-6450

Dr. Norman Mullins “
Assoclate Superintendent for Educational Development

The School District of Greenville County

P.0. Box 2848

Greenville, SC 29602 - ).

242-6450 ‘

Mr. Thomas E. Kerms

Assoclate Superintendent for Personnel Services
The School District of Greenville County

P.0. Box 2848

, Greenville, SC 29602 ,
‘ 242-6450
0. Richard Cothran .

- Consultant for Vocational Educatioq
The School District of Greenville County -
P.0. Box 2848. .
s . Greenville, SC 29602
242-6450

Eddie Jofes Jr., Director
Donaldson Vocational Center
Donaldson Center .
Greenville, SC 29605
277-3656

Bill Jordan, Director

Enoree Vocational Center

108 Scaleybark Road

Greenville, SC 29609 . ‘

246-7250 . T - . .




»

Dr. John Baucum, Director

Foothills Vocational Center - N
Rt. 1, St. Marks Road

Taylors, SC 29687

244~9585 ) ¢

W. B, Chastain, Director
Golden Strip Vocational Center
Rt, 1 East Butler Road
Greenville, SC 29607 -
288-1842

Mr. Wm. Edward Henderson, Jr., Coordinator
Occupational Education Articulation Program
The School District of Greenville County .
Donaldson Center » .

Greenville, SC 29605

277-3656

.

Greenville Technical College

Dr. Thomas E. Barton, President
Greenville Technical College
P.0. Box 5616

Greenville, SC 29606

242-3170 ' .

v

"Dr. Lester Reed

Vice President for Education ./ )
Greenville Technical College
P.0. Box 5616 .
Greenville, SC- 29606

. 242-3170" ‘ Q

Dr. Kay Grastie

Dean of Instruction

Greenville Technical College
P.0. Box 5616

Greenville, SC 29606 .
242-3170 ‘

Y

‘Appalachian Council of Governments

Sam Cargill

Educational Planner

South Carolina Appalachian Council of Governmenfu
P.0. Drawer 6668 %

Greenville, SC 29506

242~9733

F4

. 17 26

(Committee Chairman)
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" Mr. Wm. Edward Hendersom, Jr., Coordinator

Ad .-hoc (Corresponding Membetel )

Dr. Cecil Walters

Coordinator of Vocational Articulation

Division of Educational Services '

SC State Board for Technical and Comprehensive Education
‘Robinson Building - Lexington Avenue :

West Columbia, SC 29169

758-7830

Dr. Robert T. Benson :
Chief Supervisor,- Curriculum Development
Office of Vocational Education

SC State Department of Education

1107 Barringer Building

. 1338 Main Street

- Columbia, SC 29201

758-5971

Occupational Education Articulation Program
The School District of Greemville County
Donaldson Vocational Center

*Dobnaldson Center

Greenville, S.C. 29605

277-3656 *

v
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e OCCUPATIONAL EDUCATION ARTICULATION PROGRAM
" ADVISORY COMMITTEE

Mrs. Hazel Hall

Vice President for Student Affairs

~ Greenville Technical College

" P. 0. Box 5616

Greenville, South Carolina 29606 A
Telephone: 242-3170 (316) .

‘Mrs. Sharan Shook
Business Counselor
Business Technical College
P. 0. Box 5616 ‘
Greenville, South Carolina 29606
Telephone: 242-3170

Mr. Walter Rice, Chairman
Engineering Gfaphics Department
Greenville Technical College

P. 0. Box 5616

Greenville, South Carolina 29606
Telephone: 242-3170

Mr. Rudolph G. Gordon
~ Agsistant Superintendent, Southwest Area

The School District of Gteenville County

37 Tindal Avenue

Greenville, South Carolina 29605

Telephone: 233-1652

Mr. Lloyd E. Kelly, Principal
Woodmont High School

Route 4, Box 402

Piedmont, South Carolina 29673
Telephone: 277-1618

Mr. Eddie Jones, Director
Donaldson Vocational Center

' Donaldson Center ’ ' L
‘Greenville, South Carolina 29605
Telephone: 277-3656

o




Mr. Steven A. McMeekin

Job Placement Coordinator

Enoree Vocational Center

108 Scalybark Road

Greenville, South Carolina - 29609
Telephone: 246-7250

' Mrs. Barbara A. Haney, Counselor

Southside High School

100 Blassingame Road

Greenville, South Carolina 29605
Telephone: 277-6135

Program Staff

Mr. Wm. Edward Hendersom, Jr., Coordinator
Occupational Education Articulation Program
The School District of Greenville County
Donaldson Center

Greenville, SC 29605

. 277-3656




OdCWAIIONAL -UCATION ARTICULATION PRQTECT

-  TASK FORCE COMMITTEE
' DRAFTING -
-_—

'

. Research and situational analysis indicated that the primary group
" involved 1in curriculum development efforts should be the local vocational
‘and technical education instructors.

The vocational and technical education instructors probably are some of

the best informed persoms at the local level to, identify present and

future training needs in the drafting career field, define objectives

which will have to be realized, outline a syllabus of instruction,
"determine the order of tasks or topics, suggest an appropriate instructional
time, and describe the resources involved to accomplish the overall job.

‘Occupational Educatiin Articulation program development activities were’
organized around a leus Task Force Committee on Drafting composed of
teachers representing drafting programs at the ‘'secondary level vocational
education centers of The School District of Greenville County and at the
post-secondary level at Greenville Technical College's Engineering
Graphics Technology program in the Engineering Technology Division.

One purpose of the Drafting Task Force Committee was to revise the
drafting curriculum into a sequential, performance-based program. A
second purpose was to develop outcome-reference tests to be administered
to students at the completion of their secondary level of training so
they would objectively demonstrate levels of achievement. A third
purpose of the Task Force Committee was to contribute to the development
,of a 'policy and procedures manual to guide continued implementation of
vocational ,articulation and assist with further articulation activities.
The Task Force Committee included four drafting program teachers from
the vocational education centers of The School District of Greenville
County and the Graphics Engineering Technology Department Chairman and
other drafting instructors from Greenville Technical College.




g S DRAFTING
: ‘ TASK FORCE COMMITTEE

SECONDARY LEVEL: Drafting I

Golden Strip Vocational Center Buford Garrett
Foothills Vocational Center Richard T. Davis
‘ Enoree Vocational Center Jerry D. Sparks‘
i Donaldson Vocational Center Alpert L, Waters

POST-SECONDARY LEVEL: Engineering Graphics Technology
¢ .
Greenville Technical College Walter Rice,
Engineering Graphics Technology Department Chairman
Engineering Technology Division

- John Terry
Lester Caraway
Jim Henderson
George Failor




SUMMARY OF

ACTIVITIES AND PARTICIPATION




1981-82 PRODUCTION SCHEDULR (ACTUAL)\ (DRAFTING TASK FORCE COMMITTEE)

Program Tas;éy{;ting Performance Performance Outcome-Referenced
Description (Objéctives) Actions Standards Measurement
MAY Workshop #1 Workshop #1 Workshop #1 Workshop #1
Committee began Began Writing . Began Writing Began Writing
Writing Objectives Actions . Standards
, Descriptions ]
JUNE Comaittee Reviewed Committee outlined Task action Continued Writing )
Drafts Major Objectives Writing
(Task Listing) Continued
JULY Completed Draft Revisions Actions completed | Developed jointly
for each objective] with Performance
: Actions
AUGUST Completed Revisighs Revisions
SEPTEMBER Progreses report -
to Executive
Committee ,
$
OCTOBER Began review and Began review Began review Workshop #2 Began
< revisions and revisions and revisions writiné sample
test items
NOVEMBER Completed review Completed review Completed review Coppleted review
test items
Credentialing
Iustrument Developed
DECEMBER Reviewed by Reviewed by Reviewed by Reviewed by Reviewed by
Executive Executive Executive Executive Executive
Committee Committee Committee \ Committee Committee
JANUARY 1982 | Final Revisions Final Revisions ’ Final Revisions ./ | Final Revisions Final Revisions
and Reproduction and Reproduction and Reproduction and Reproduction : | snd Reproduction
Approved by :
Executive Committee .
FEBRUARY Print & ‘ Print & Print & Print & Print &
Distribute —-—=-~ Distribute —-——-- . Distribute —=—r- Distribuz?‘---- Distribute —==—
O ‘ L3 M 3 ‘1
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DRAFTING TASK FORCE COMMITTEE

. SUMMARY OF PARTICIPATION
Secondary Secondary "
Drafting Vocational
Instructor Center - ® M om E‘ﬁ
St
. 335588 BEETE '
CODE:
, 45538828523
Al Waters  Donaldson x|x]x[x]*|x]x]* 36 * = No meeting
Richard Davis | Foothills -[-]-]-{*{x|x]* 12 ~ = No Participation
Jerry Sparks |Eanoree x| x{-1=-]*i{xP4]* 21 x = Participation .
Buford Garrett]Golden Strip x|x]- -] *]x]x[* 24 s = 3 day

The post-secondary drafting participants, met regularly to develop materials.
Walter Rice, Chairman of the Engineering Graphics Department, Greenville
Technical College, participated regularly as his schedule and responsibilities

. permitted. When Mr. Rice was unable to attend a committee meeting, material
was shared prior to and after the meeting for infromation and to gain input.
The cooperative interest that Mr. Rice and his instructional staff took in the
project made personal visits, telephone and mail exchanges of informationm, and
input feasible.

The summary of participation by committee members does not reflect mail,
telephone and office visits, and exchanges in information regarding

the outside work that the individual participants gave to the writing of
the articulated, secondary level instruction guide.

The estimated total hours for the development of Drafting I by the Task
Force Committee, including the TEC representative but not including the
Program Coordinator, is 99 hours (calculated release time from classroom/
supervisory responsibilies for development of imstruction guide).

Two one-hour (approximate) workshops were conducted during the production
time alloted for the development of the Articulated, Performance-based
Instruction Guide for Drafting I and involved approximately 8 total hours
of the participants' time. This resulted in approximately 91 hours

total writing time for the Task Force Committee to draft the articulated
instruction guide for Drafting I.

25
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DRAFTING I
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March, 1981 - February, 1982
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Engineearing dtnphica Technicology ~
~ Articulation, 1976 -

Engineering Graphics I, Course Syllabus ’ .
Engineerigg Graphics II; Course Syllgbus

Engineering Graphics III, Course Syllabus

"Do's and Don'ts of Dimenpioning"

Optional Tasks: Caﬁl. Gears, Pipe Drawing, Inking,
Welding, and Shop Processes ’ .

Status Report og Drafting II -

Drafting II: Introductory Description:to Incompléte

r Inst i Gu
Articulated Instruction ‘e )

Copy of Drafting II Instruction Guide Curriculum Guide,
1970, South Caroliqa State Department of Educatfion

Architectural Drafting, Secondary Level, Drafting II
Machine Drafting, Secondary Level, Drafting II

Structural Drafting, Secondary Level, Drafting II

Stupplementary Topics, Secondary Level, Drafting II; .
Electrical/Electronic, Piping, and Welding Drafting
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LEVEL;Q
© TITLE:
DESIGNATION:

SECONDARY
DESCRIPTION:

~ OBJECTIVES:.

Drafting I

Secondary

Drafting I COMPUTER NUMBER: 753

Drafting I traing the student to interpret the notes and

‘sketches of engineers and to develop plans which bring the

engineer's design into reality.  Graduates of the program
are prepared to enter industry as apprentice draftsmen
or graphic technicians. :

"

The draftsman trainee translates the ideas, rough sketches,

. specifications, and calculations of engineers, architects,

and designers into working plans which are uses by skilled
craftsmen in making a product. The draftsman uses such
instruments as compagses, dividers, protractors, and triangles
to prepare clear, complete, and accurate working plans of ‘
buildings and structures as ‘well as electrical, mechanical

" and aeronautical components or equipment.

PREREQUISITES :

Upon completing Drafting I, the student will possess a base
of knowledge and skills necessary for:

A. Initial entry level employment in the general field
of drafting. -

B. Eatry into advanced study at the secondary level in

' Drafting II, a second year of training with specialized
study in such areas as mechanical, architectural, or
structural drafting.

C. Entry into Engineering Graphics Technology at Greemville
Technical College with possible advanced standing credit
awarded for Engineering Graphics Technology courses 111,
121, and 131, based on demonstrated acceptable know-
ledge and performance standards.

The student should possess a mechanical aptitude, the ability

to visualize space relations or visualize in three dimensionms,

- and should have ability in mathematics. Free-hand drawing -

ability and knowledge of basic geometry are helpful.

\




.

REQUIRED/SUGGESTED INSTRUCTION HOURS:

[evel Secondary

PERFORMANCE
EVALUATION:

JOB :
QUALIFI-
CATIONS:

WORKING
CONDITIONS :

LEVEL:
TITLES:

'DESIGNATIONS:

-

'

System Year _

Division Class | ,Lab Total p
Credits 3 3

Hours . 540 : 540

Given basic drafting tools and. equipment, the student
will demonstrate mastery of drafting instruments to
produce clear, complete, and accurate working plans from
given ideas, rough sketches, specifications and designs
in a graphic form useable by skilled craftsmen in making
a product. The student will demonstate, through outcome-
referenced measures, . the.knowledge and skill level necessary
to successfully pursue Drafting II, a second year of

study; to qualify for advance standing at the post-
secondary level in Engineering Graphics Technology with
credit for EGT 111, 121, or 131; or to qualify for ent
level employment as a drafting trainee or apprentice. i

\e
N/

. -~

Drafting I is part of a two-year block of training at the:
secondary level, Mastery of Drafting I skills and know-
ledge will qualify the student to pursue Drafting II with
a high probability of success and may qualify the student
to exempt Engineering Graphic Technology courses EGT 111,
121, and 131, at Greenville Technical College if the student
continues career devélopment training at the institution
in Engineering Graphics Technology. Basic skills and
knowledge of Drafting I prepares' the gtudent for entry
‘level employment as an apprentice draftsman with one year
of experience.

.Usually, work is in a Well lighted and ventilated drafting
room. The drafter must stand or sit for long periods ™

..doing tedious work. Work is not strenuous and is suited
~ for physically.handicapped persong whose disability does

not limit use of hands or fingers.

Pogt-secondary . /.

Engineering Graphics I, II, and III o -

EGT 111, EGT 121, and EGT 131




POST-SECONDARY ‘Engineering Graphics Technology is a two4year Associate

: . E DESCRIPTION: Degree program of Greenville Technical College. It -
oo ' 5 is the art and science of representing three-dimensional
. objects upon a two—-dimensional surface. This representa-
) tion is done according to mathematical rules of . ’

-projection gnd.the engineering degign process in a
~ ' 'manner and form necessary to define precisely their

shape, size, material, and manufacturing specifications.

Instruction is given in drafting fundamentals including
' .. manufacturing drawings; methods and processes;
assembltfes and “layouts; and speciality drafting such
as machine, electrical, mechanical,'pipiug, structural,
civil, and architectural. The student 1is trained to
enter the field as a drafter appremntice. N ,

COURSE .- . S
OVERVIEW: . EGT 111, Engineering Graphics I

This is an introductory course for students majoring

in Engineering Graphics and related engineering
technology programs. Students will learn basic

skills, including instruments use, lettering, sketching,
geometric construction, orthographics, and dimensions.

EGT 121, Engineering #raphics II

A continuvation of Engineering’Graphics I, students

. ’ learn to draft pictorials, auxiliaries, sectionms,
intersections, developments, and fasteners. :
(Prerequisite: “EGT 1l1)

.
» L}

- EGT 131, EngineeringﬂGfaphics III

This course is a continuation of Engineering Graphics
* II and introduces the student to the different types
P of working drawings, including their use and purpose.
' Students also learn notes, limits, tolerances, an& Ty
precision. (Prerequisite: EGT 121) . o

.REQUIRED/SUGGESTED,INSTRUCTION HOURS:

\

Level Post-~Secondary

Course | Class Lab| Hrs./Wk. | Qtr./Hrs. Credits
[EGT II1] 3 3 6 60 4
EGT 121 1 9 10 110 A
EGT 131 1 9 10 110 4
TOTAL QUARTER HOURS: . 280

PERFORMANCE Evaluation of student performance is accomplished through
EVALUATION: objective measures of lmowledge and performancg and By
o instructor rating of performance. (See appendgaes for
‘ ‘ further information.) )

[
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SCOPE OF PROJECT . : "
DRAFTING ‘
(Similar Training)

Secondary Level ' T Post-Secondary Level
(Year or 9-months system) ] - (Quarter system)
‘ . . B
_ . DRAFTING
- Drafting I - . EGT 111 Engineering Graphics I

EGT 121 Engineering Graphics II
. EGT 131 Engineering Graphics IIIL

Drafting II*’ . No specific equivalent identified /

Unless otherwise specified, secondary 1eVe1 courses are based on the
180 day school year system and post-secondary level courses are based
on the quarter system. i

The post-secondary level courses are those of the Engineering Graphics
Technology Department of Greenville Technical College.

*Ag yet, an articulated, performance-based 1nstruction guide has not been
completed for Drafting II.




. . : , POST-SECONDARY DRAFTING TOPICS

‘ ‘ . . SIMILAR TO SECONDARY LEVEL DRAFTING I

lst Quarter (Engineéting Graphics I EGT 111)
l. Instrument Drawing (one view)

//‘ ,. \ 2.  Lett§ring

| 3. G;ometric Construction

4. Sketching and Shape Description

5. ‘Dimenaioning |

6. Reptoductibn and’Conttol of Drawing

7. Multiview (Orthographic) Projections

2nd Quarter (Engineering Graphics II, EGT 121)

8. Section Views

9. Auxiliary Views ' "
‘ ' - 10, Revolutions
{ 11 Screw, Threads, and Fasteners

12, Isom;ztid Drawings

13, Obilque Drawings

14.¢« Intersections and Developments ' ]

Lty

3rd Quarter (Engineering Graphics III, EGT 131)
15. . Shop Processes

;o 16. Working Drawings

This information was taken from "Articulated Course Description”,
produced by Greenville TEC (1976), a copy which may be found in the
appendixes. In addition, 1981 revised course syllabus forms from
the post-secondary courses EGT 111, EGT 121, EGT 131 are included in
the appendixes.

Ve

Consult the "Summary, Suggested Instruction Time, Drafting I", of this
. guide for a listing of the secondary level Drafting I topics,




T

The following are the module designations for the secondary level
Drafting program courses included in the articulated, instruction
object:lves\guide. : A

MODULE DESIGNATIONS

DRAFTING

pe
B

-

Drlfting I 7 .

Module 1.0 Classroom Safety
‘Module 2.0  Basic Math
Module 3.0 (Untitled Similar to Post-secondary course, EGT 111,

Bngineering Graphics I)

Module 4.0 (Untitled Similar to Post-secondary course, EGT 121,
BEngineering Graphics II) '

Module 5.0 (Untitled Similar to Post-secondary course, BGT 131,
Bngineering Graphics III)

Drafting II
Module 6.0 begins Drafting II at the secondary level.







STANDARDS APPLICABLE TO- DRAFTING

CLASSROOM STANDARDS:

To provide an instructional vehicle, every effort will be made to
organize the classroom and conduct instruction, class administration,
and supervision in a way that portrays an Engineering Office atmosphere.
Such action will provide the opportunity for concurrent instruction

in "office practices or procedures."”

RECURRING PERFORMANCE ACTIONS:

The following recu&ring\pgffqrmnnce action will be applicable to many
. performance objectives and, because they are recurring, they may not
be stated with each task. These recurring performance actions will be
expected meet to acceptable standards* for each performance objective
unless inappropriate.

‘ - Select pencils for layout lines, finish object lines, and lettering.
-~ Sharpen pencils. -,
- Fasten paper to board or table.
~ Make measuréments.
- Lay out border.
- Draw guidelines for title strip.
- Letter in required information.
- Determine necessary space allocations for necessary views and developments.
-~ Add necessary )éttering. '
- Check entire drawing for completeness and accuracy.

*Standards are to the instructor's satisfaction or are the minimum

standards 'for entry level job performance.
- B {:{

RECURRING RELATED TECHNICAL KNOWLEDGE:

- Use of instruments.

Selection of paper.

Alphabet of Lines, Lettering.

Proper type of lettering.

Read specifications and instructions.

Select lpproprinfi)inltruments for measurements.

—




RECURRING PERFORMANCE STANDARDS:

The minimum basic performnnce standards outlined below will apply to Drafting
unless specified differently in individual modules, task sheets, or by
the instructot/student will: +

-

. \']"‘/ ’
.

/
Appropriate care for and use of drafting instruments.
Use proper type of lettering
Meet neatness, accuracy of dtnving. and sketch execution qtitetia.

' Execute -drawings and sketches within the time limits considered acceptable

for initial employment performance.

Apply the most appropriate techniques and use the proper equipment
and materials for the execution drawvings.

Demonstrate knowledge of related technical information, application
of theories and procedures, symbols and conventions, and terminology
with at least 80 percent accuracy.

Demonstrate knowledge and ability to correctly use the appropriate
technical manuals, manuals of standards. tables, and catalogs.
Execute drawings which conform to standards that apply as contained
in American National Standards Institute (ANSI) publications and other
appropriate technical references,

Apply prescribed inking techniques.

Read blueprints with at least 80 percent accuracy.

Use correct templates as prescribed when appropriate.

49
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N
THE AMERICAN NATIONAL STANDARDS INSTITUTE

Reference to ANSI standards will occur in this articulated, performance~based
instruction objectives guide. ANSI is the American National Standards
. Institute. The Institute is a private nonprofit organization operating .
in the public interest. ANSI coordinates the natiomal standards activities :
- : for large and small companies and hundreds of technical, professional,
labor, and consumer organizations.

In its activities, ANSI coordinates voluntary development of national
standards, establishes nitional consensus standards, and represents U.S.
{nterests in international standardization carried out by such non-treaty
organizations as the International Organization for Standardization

(180).

ANSI-does not develop standards but provides a means for determining the
need for them an ensures that organizations competent to fill these

needs undertake the standards development work. -
‘ Users of American National Standards include producers, distributors,
. retailers, utilities, architects, builders, govermments, schools, testing

laboratories, and many more. American National Standards provide a
common language that can be used confidently by industry and its suppliers
and customers.

The use of American National Standards is voluntary and become mandatory
only when adopted or referenced by government.

Further information about ANSI may be obtained by writing to:

American National Standards Institute
1430 Broadway
New York, New York 10018

This information about ANSI was exerpted from Q & A American National
Standards Institute, PR 18d-April 1979-A2M481, by the Institute.




STUDENT-TEACHER AGREEMENT = . °
FOR
‘ p%@mmncz-usm LEARNING
/ ; .

DIRECTIONS: The student, after reviewing the objectives and standards

for the course either individually or as a member of the class, will '

check the appropriate course title block, sign his/her name at the
 bottom of the page, and indicate the school and date. The student

and instructor, by signing the agreement indicate that they will abide

by the stated objectives and standards of the course. .

~

THIS STATEMENT CERTIFIES THAT I HAVE READ THE OBJECTIVES AND STANDARDS FOR:

-

( ) DRAFTING I

{

( ) DRAFTING II S

‘ AND THAT I FULLY UNDERSTAND THE CONTENT OF THE OBJECTIVES, COURSE REQUIRE~
MENTS, AND GRADING PROCEDURES. -

STUDENT'S SIGNATURE

SCHOOL

DATE '

INSTRUCTOR'S SIGNATURE

D-11
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RECOMMENDED -
STUDENT'S DRAFTING PORTFOLIO

The secondary level drafting student should be informed at an early stage 1in
his or her training program of the importance of developing a "Drafting
Portfolio" of examples of corrected or non-corrected drawings to illustrate
competency in the ‘areas articulated between the secondary and post-secondary
levels. This is particularly important if the student chooses to continue
vocational training at the post-secondary level and possibly deairea to apply

, ~asfer advanced placement in a TEC 'drafting program. o
The drawings the student should inelude in the portfolio as suggested by
Greenville Technical College include, but are not limited to, the following list. -

Recommended for Advanced Standing Application (EGT 111)

Alphabet of/Linea_'

)

( ) Lettering : .
( ) Geometric Construction: - .
( ) Sketching and Shape Description '

( ) Multiview (Orthographic) Projections .
( ) Dimensioning ‘ ~ - .
( ) Shop Processes - Machining

( ) Tolerancing

Recommanded for Advanced Standing Application (EGT 121)

Section Views

Auxiliary Views

Revolutions '

Thréads and Fasteners

Pictorial Drawings:
Oblique
Axonometric ) ]
Perspective

( ) Developments

( ) Intersections

et N N Nt Nt

Recommended for Advanced Standing Application (EGT 131) . (\ )

( ) Working Drawings
( )mink Drawing, 1f applicable
( ) Drawings of Cams and Gears as applicable
( ) Option Area Drawings: Architectural, Mechanical, Structural or

other option areas of specilization
Other drawings not included in the above list but representing the student'
skill development shculd be included. For example, a student with drawing
experience and skill in nrchitecturnl.drafting may wish to include a special
section of architectural drawings in the portfolio.

The student should consult with the secondary drafting instructor periodically
concerning the development of the drafting portfolio and should include drawings

that the instructor may suggest.
D-12
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SUGGESTED -

INSTRUCTION TIME o \ '

r

=
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.- SUMMARY _
. DRAFTING I
SUGGESTED INSTRUCTION TIME

DRAFTING I
MODULE/TASK
MODULE 1,0 . ’
1.01 Clnssrood?sefety ’ '
MODULE 2.0
2,01 Basic Math - Fractions
2,02 _Basic Math - Decigals
A 2.03 Basic Math - Volumes
. . ,
2,04 Basic Math - Areas
2.05 Basic Math - Metrics
2.06 Basic Math - Angular Measurements
MODULE 3.0
3.01 Introduction to Drafting
3.02 Use and Care of Instruﬁantu

3.03 .3, Clean Drafting Instruments/Equipment

2.04 Applying the Alphabet of Liqe \
3.05 Lettering
3.06 Lettering with Mechanical Devices
3.07 Use of the Drafting Machine
3.08 Goo;etricnl Construction
N\
D-14
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MODULE 3.0 (Continued)

SUGGESTED
HOURS
3.09  Sketching and Shape Description o 30
- 3.10 Multiview (Ortllbgtaphi;:.) Projections ‘  30
\ 3.1{‘ _ Principieé of,Diazo Réptoductipn Process Y
‘?.12 Make Diazo (OZALiD) Capies if Otiginal Drdwings . i
3.13 Dimensioning - ' . o o - 60
3.14 . . Shop Process and Machining _ 10
3.15””‘ Tolerances: - S ! 10
MODULE 4.0 |
4.01 Seetion Views - ‘ : | - 60 -
'4.02 . Auxiliary Views . - ‘ ' 40
.4,03 Revoluiions v | o - *
4.04  Threads and Fasteners‘ ‘ ‘ | 50
4.05 Axonometric Pictorial Drawing ' | 53
4.06 Oblique Pictorial Drawing ‘ _ 10
4.07 “ Perspective Pictorial Drawing .20
4.08 . Parallel Limj1 Development 8
4,09 Radial Development ’ ‘ 8
-4.10 Intersections - | _ 10
MODULE 5.0 N
‘5.01 Working Drawings ‘ - 120

TOTAL HOURS FOR DRAFTING I ’ 540

*Task 4.02 and 4.03, Auxiliary Views and Revolutions, are treated as

separate objectives; however, they generally are covered during
the same time period of instruction and, therefore, are combined
for time planning.

NOTE: Drafting II begins with Module 6.0 , v o

D-15 ooy
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MODULE/TAS

Module 1.0

=

1.0

TASK LISTINGS
DRAFTING I

K . - " DESCRIPTION

(Classroom Safety) Given a typical drafting classroom or

office working situation, the student will exhibit an awareness
of safety practices, safe work habits and a positive attitude
concerning drafting room safety and accident prevention, and .
meeting‘standatda_esgablished by the 1imstructor. . :

Module 2.0

.

Module 2.0 features a basic math review of fractions, decimals,
volumes, areas, angular measurement, the four basic math ‘
processes, and the metric system. -Objectives in Module 2.0
basically are at the eighth grade level. The purpose of
Module 2.0 is”to assist the instructor in evaluating the
approximate math skills level of students entering Drafting I

. and to review basic math as needed. The instructor is encouraged

to refer to the Curriculum Guide for High School General
Mathematics, Greenville, SC: The School District of Gteenville,

County, 1979, for additional information. The Math Guide

2.01

2.02

should be available to the drafting instructor in each vocational
center.

)

»(Baéic Math Review - Fractions) Given a pretest or examples

by the 1na;ructor, conduct required fraction operations.

(Basic Math Review - Decimals) Given a pretest or examples by

“the instructor, perform,required decimal math operations.

2.03

2.04

2.05 -

(Basic Math Review Volumes) Given a pretest or examples by
the instructor, find the volume of any rectangular prism or
cube.

(Bagic Math Review - Areas) Given a pretest or examples by
the 1nstructot, find the area of given figures. ‘

(The. Mettic System) Given basic instruction in the metric
gystem. and conversion United States Customary units to metric,
read and convert dual dimensions on drawings and specifications
and convert dimensions from one system into the other system
on teacher or text assigned problems with;;oo percent accuracy.

D-17
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2,06

l

[

(Basic Math ~ Angular Measurements) Given a pretest or examples
by the instructor which involve the four basic math processes
in angular measurement, perform the math operations changing

' degrees, minutes, and seconds to whichever ome of the three

units will expedite the mathematical processes involved.

Module 3.0

3.01

3.02.

3.03

3.04

3.05

3.06

3.07

(Introduction to Drafting) Given an introductory study of
Drafting I; information from the guidance and placement offices
and.drafting instructor at ‘the vocational education center;

the guidance offices at the high school and post-secondary
levels; statistics and data provided by the South Carolina
Employment. Securities Commission as well as the South Carolina
and United States Departments of Labor; the student will be able
ta describe the general history’of drafting and will be able to
state essential occupational and career information related to -

" the field of drafting.

(Use and Care of Instruments) Given drafting equipment to
include a drafting table, parallel bar, appropriate basic
drafting instruments, and lettering sheets, demonstrate correct
use of basic drafting equipment, maintenance of equipment,
reading of scales, and attaching paper to drafting table.

(Clean Drafting Instruments/Equipment) Given a drafting
board/machine, parallel. straightedge, triangles, lettering
devices, and electric eraser; clean drafting instruments/
equipment. -

(Applying the Alphabet of Lines) Given practical exercises by

‘the instructor or from a text, apply the Alphabet of Lines to

éiven drawings according to given specificationms.

(Lettering) Given a single-stroke lettering guide or referring
to an assigned style of lettering from a text, letter freehand

- in a style that is perfectly legible, uniform, and capable of

rapid execution, compatible to the guide in shapes and proportions.
Using a 4-H pencil to draw guidelines based on given specifications

. and using and H or 2-H pencil to complete the lettering.

(Lettering with Mechanical Devices) Given a lettering job

with a requiremént to use a commori mechanical lettering device,
demonstrate the ability to select and use the correct mechanical
lettering items for the job and produce in a reasonable time

. 1imit, lettering that is correctly spelled, properly spaced,

and neat. ‘
(Use of the Drafting Machine) Given the arm or track of
drafting machine, identify how the drafting machine replaces

the straightedge, triangle, scale, and protractor and how the
machine reduces drafting time. Demonstrate the basic operations
of the two types of drafting machines to the instructor's
sntiufaction; ' .

D-18
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3.08

3.10

3.11

3.12

o

3.14

3.15

4.01

"l”'  4.02

3.09

MODULE 4.0

(Geometrical Comstruction) Given‘tep-by-step procedures,
drawing instruments, accessories, and geometric definitioms,
construct geometrical figures and polygons common to the
drafting field by completing a given exercise with 90 percent.
accuracy. ‘ :

(Sketching and Shape Description) Given a requiremén:-to

- neatly sketch and draw freehand, to imstructor's satisfaction

in a reasonable time, draw an object using orthographic projections
and pictorials. C ;

(Multiview (Orthographic) Projections) kGiﬁen'an object with a
requirement to draw the object using orthographic projections,
draw three necessary views showing complete views in correct

positions.

. (Principles of Diazo Rez;gﬁuction Processé Given inatruétion.

manufacturer's manual o Diazo machine, and safety consideration,
describe the operational principles of -the Diazo reproduction .
process. : " .

(Hakévﬂizao (OZAley Copies of Ofig;nal Drawing) Given a
Diazo copier, copy paper, and an original drawing; produce a

' clear, readable Diazo print of an original drawving with consistent

line quality in terms of contrasting background.

(Dimensioning) Given problem simalations by the instructor, .
demonstrate knowledge of the universal rules and procedures
for showing shapes and sizes pictured, by illustrating how and
where dimensions are placed on drawings to the satisfaction of
the instructor. .

¢Shop Processes — Machining) Given an introduction to shop
processes in machining, identify and describe common machining
processes, machine tools, .and complete working drawings of
given exercises to the satisfaction of the instructor.

(Applying Tolerances) Given access to relavant charts,. symbols,
and problems, demonstrate the ability to apply tolerances to
glven drawing with specifications or to instructor provided
drawing of objects with measurements made by the student.

bl

(Section Views) After instruction and demonstrations by the
instructor, complete a minimum of two exercises to describe
the internal features of three-dimensional objects by using
various types of sectional views, drawing figures”to meet
specifications concerning: (1) the correct type of sectional
view, (2) correct placement of cutting plane line, and (3)

- correct placement of section lines.

(Auxiliary Views) After instruction and demonstrations explaining
the theory of auxiliary views, given 'exercises by the instructor,

D-19
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Y

draw the true shape of inclined and oblique planes and drav a

‘minimum of two assigned figures using auxiliary planes to

4.03

4.04

4.05

4.06

describe the true size and shape of faces which are not parallel
to the regular planes of projection. -

inclined plane in the fromt or right side view, develop a

(Ravolutiona) Given a three—dimension&{ﬁobject. with an
primary revolution by showing the true size and shape ef the

inclined plane in the right side or front side views respectively.

(Threads and Fasteners) Given problems by the instructor,
select or identify and draw the proper threads and fasteners
for project requirements using appropriate tables or references
to demonstrate job qualification level competencies in the
drawing of threads agd fasteners. )

(Axonometric Pictorial Drawing) Given an object to be drawn
using the axonometric system, draw the object using one of the
following procedures: (1) Draw the object in isometric. (2)
Draw the object in dimetric. (3) Draw the object in trimetric.
(4) Draw axonometric sections. A

(Obiique Pictorial Drawihgs) Given an object to be drawn in

‘the oblique, draw in the oblique using three of the following:

4.07

4.08

4.09
4.10

MODULE 5.0

5.01

(1) Top emphasis. (2) Cavelier. (3) Right side emphasis.

(4) Reverse axis. (5) Cabinet. (6) Foreshortened.
(Perspective Pictorial Drawings) Given an object to be drawn,
draw the object in one point and two point perspective with
the following elements applied and identified so that drawing
parts appear progressively smaller as they are further away:
(1) Variables of Perspective-Station points. (2) Angles of
View: a. Horizontal b, Vertical (3) Distance from tkhe
Object: Cone of Vision (4) Group Line (5) Picture Plane “(6)
Horizon Line (7) Vanishing Point: a. Lines parallel to
picture plane b, Horizonal lines not parallel to picture plane
c. All other lines (8) Vertical Measurements (9) Horizonal
Measurements: a. Sighting b. Measuring.

(Parallel Line Development) Given an assignment by the in-
structor or from the text, create the rectangular patterns of
the prism and the cylinder.

(Radial Line Developments) Given teacher or text problems,
create pie shaped patterns of the pyramid and the conme.

(Intersections) Given teacher or text problems, create required
patterns of two intersecting solids.

(Working Drawings) Given problems and the appropriate tools

and supplies, prepare preliminary working drawings to demonstrate

a detgiled part drawing including all information necessary to
D-20 C
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NOTE:

properly fabricate the parts to the satisfaction of the imstructor.
Also prepare assembly drawings with bill of materials utilizing
the detailed drawings.

The completion of Modules 1.0 - 5.0, Drafting I at the seondary
level, basically is equivalent to the post-secondary Engineering
Graphics courses; EGT 111, EGT 121, and EGT 131, at Greenville
Technical College. ‘ .

Drafting II at the secondary level begins with Module 6.0

o
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PERFORMANCE ACTIONS: -

MODULE 1.0 ' DRAFTING I

TASK 1.01 , CLASSROOM SAFETY

PERFORMANCE OBJECTIVE:

Given a typical drafting classroom or office working situation, the
student will exhibit an awareness of safety practices, safe work habits,
and a positive attitude concerning drafting room safety and accident
prevention and meeting standards established by the instructor.

v

1.0101 Develop an awareness of hazards and become more
safety conscious.
1.0102 Develop a serious attitude tdward the uge of safety

procedures. -
"1.0103 Prepare for safety before entering the work area.
1.0104 Prepare for safety on entering the work area.

'1.0105 Prepare for safety at the work station.
1.0106 Demonstrate knowledge of color coding.

1.0107 Practice safe procedures.
1.0108 Prepare for safety on leaving the work environment.
SUGGESTED INSTRUCTION TIME: 1 Hour ' v,

PERFORMANCE sTANDARDsé

- "Zero-Level" accident record.
- Standards acceptable to the 1natructor based on recommended
resources.

RECOMMENDED RESOURCES:

Jacobs, Clinton O., and Howard J. Turner, Developing Shop Safety Skills,
Athens, GA: American Association for Vocational Instructional
Materials. Approximately 80 pages of brief, visually clear sug-
gestions concerning a variety of shop safety aituations. Good ‘,
student or resource manual.

«

Safety Handbook, A Guide for Trade and Industrial Programs, Clemson

University, SC: Vocational Education Media Center, 1968. (No
13/2/70, $2.25; Accompanying 31 Transparencies, No. 9/8/68. $5.75.)
- Available from Trades and Industries District Supervisors, Office °
of Vocational Education, South Carolina State Department of Educa-
tion or from the Vocntionnl Education Media Center, Clemson Univer-
sity, SC.

n
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DRAFTING I -

@ TASK .01 © CLASSROOM SAFETY

RECOMMENDED RESOURCES: (continued)

Planning for Emergencies, Occupational Safety and Health Short Course
Number Seven, Columbia, SC: SC State Board for Technical and
Comprehensive Education.

Notgrass, Troy. Safety Handbook for ICT, The University of Texas
at Austin: Center for Occupational Curriculum Development, Division
of Continuing Education, 1978.

RELATED TECHNICAL INFORMATION:

-~ Regulations of individual school or classroom
Regulations of The School District of Greenville County
Codes, laws, and ordinances

Materials and equipment handbooks and manuals

OSHA Regulations

E.P.A. Reﬁulations

. PRAFI‘IK; ROOM SAFETY RECOMMENDATIONS: Attached (Conrtesy of Mr. Al'
Waters, Donaldson Vocational Center, Source unknown.) Possible use:
Handout for students. . )




A

Supplement to Task 1.0l

DRAFTING ROOM SAFETY

A most important factor in safety in the drafting room is the attitude:
of the worker or student. By developing safe work -habits and an aware-
ness of safety practices, accidents may be avoided. Although no set of
rules and good practices can cover all cases, the ‘following will help
the drafting worker or student énjoy a safer working environment.

le

2,

S.
6.

7.

8.

10.

11,

12.

13.

L
Keep adequate clearance around drafting tables accotding to eafety

and fire regulations.

!

Keep stools and chairs out of aisles. Place them under tables- and
desks when they are not: in use. ) '

Stools must be used sq, they rest on all four legs. A "tilted
stool" may cause a serious fall or accident. ’

In adjusting drafting tables with the instructor's supétvision.
keep £ingers clear of the top and hinged area.

Drafting machine arms, T-square blades, and other equipment mst
not block aisles. \

Use dividers, compass, ruling pen, and pencils careﬂglly go they
will not be a source of puncfurekjfunde. Ce

Pencile, erasers, and other small articles should be picked up from
the floor to prevent them from becoming the cause of a serious

fall. /

W ‘ i
B . .

Pencils, thumbtacks, and other small articles should not be placed
in the mouth. (These could be swallowed or cause injury and in-
fection). -

Chemicals must be kept away from the eyes, nose, and throat; they .
should be used only in an area where adequate ventilation can be
provided.

Always keep hands and fingers clear of the paper-cutter bléde.
The blade of the paper-cutter must be kept in the "down" poeition s
when not 1in use. '

Hands must be kept clear of the light tube and belt feeding mechanism
of the reproduction machine (white-printer) in order to avoid
crushed fingers. ~

Playing or scuffling, often referred to as "horseplay", 1s extgemely
dangerous and 18 not permitted. A playful push could: cause a bad
cut or bruise from contact with the sharp edge of a pilece of furni-
ture or equipment, .




@

. 14, Articles and materials should be ptope;Zy stored: Avoid stac?ing
‘ items that could fall from the top of lockers or shelves.

15, Any injury, no matter how slight, is to be reported to the
instructory immediately. Infection can result from minor cuts
and scratches left unattended.

7/

Courtesy of Al Waters, Donaldson Vocatiohal Center, Source is unknown.

+
\\
\/
3 .
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MODULE 2.0 | DRAFTING I

TASK 2.01 BASIC MATH REVIEW - FRACTIONS

\FORMANCE OBJECTIVE:

Given a pretest or examples by the instructor, cqnduct the following

| operations with fractions:

~ 1. Change any fraction to a decimal number, and anyvtetmfnnting

decimal number to a fractionm.
2. Arrange in order...unit and simple nonunit fractions.
3., Write equivalent fractions in higher, lower, and lowest
terms.
4, Write improper fractions as whole or mixed numbers, and
. . mixed numbers as improper fractions.
5. Multiply fractions and mixed numbers, expressing answers
in simplest form.
6. Divide fractions and mixed numbers, expressing answers in
- simplest form.
7. Add and subtract unlike fractions, expressing answers in
simplest form.
8. Add and subtract mixed numbers with unlike fractiona.
5 f expressing answers in simplest form.

9. Use rational numbers to solve simple word problema.
)

PERFORMANCE ACTIONS:

Consult: Cutticulum Guide fqr High School General Mathematics, Greenville,

SC: The School District of Greenville County, 1979.
v .

SUGGESTED INSTRUCTION TIME: [l Hour (Actual hours of instruction will

be determined by student's math skill as indicated by pretest. Remedial

instruction may be at initiation of Drafting I or as the actual skill 1is

required.) , &

PERFORMANCE STANDARDS :

- Student should be able to complete pretest in Math “Curriculum
Guide

with 90 percent accuracy. £
. = Consult the Math Cyrriculum Guide for preteata. suggested
exercises, and references. -
NOTE: The level of this math skill is eighth grade, General n:;y 1

W




DRAFTING I

TASK 2,02 | BASIC MATH REVIEW - DECIMALS

PERFORMANCE »OBJECTIVE: :

Given a pretest or, examples by the. instructor, conduct the following
decimal math operations. ’
1. Name the place value of digits in decimal numbers of up
‘ . to nine digits before the decimal and 'six digits after
. the decimal.
2, Compare decimal numbers and arrange them in order.
3. VWrite the numeral for any decimal number of up to four
decimal places.
.4++ Round dec¢imal numbers to any designated place value up-to
' thousandths.
5. Add and subtract decimal numbers of up to six.digits.
6.. Multiply decimal" numbers by whole numbers or decimal
numbers.
7. Divide a number by a three‘digit. dccimal numbcr
8., Multiply and divide decimal numbers by powers of tem, by
: inspection.

PERFORMANCE ACTIONS:

Consult: Curriculum Guide for High School General Mathematics, Greenville, -
\ SC: The School District of Greenville County, 1979.

SUGGESTED INSTRUCTION TIME: 1 Hour (Actual hours of instruction will
be determined by the Student's math skill as indicated by pretest.
Remedial instruction may be at initiation of Drafting I or as the actual
skill is required.) .

'PERFORMANCE STANDARDS: S :

- Student should be able to complete pretest in Math Curriculum ,

Guide with 90 percent accuracy.
- Consult: Curriculum Guide for High School General Mathematics,
1979, for pretests, suggested exercises, and references.

The level of this math skill~is eighth grade, Genmeral Math I.




'MODULE 2.0 | DRAFTING I

TASK . 2.03. ' BASIC MATH REVIEW - VOLUMES

'PERFORMANCE ACTIONS: | . \

PERFORMANCE OBJECTIVE:

Given a pretest ‘or examples by the instructor, find the volume of any /
rectangular grism or cube. v

P
+

Consult: Curriculum Guide for High School General Mathematics,AGreenville,_
SC: The School District of Greenville County, 1979.

SUGGESTED INSTRUCTION TIME: 1 Hour (Actual hours of imstructiom will "™ | .
be determined by the student's math skill as indicated by pretest.

Remedial instruction may ‘be at initiation of Drafting I or as the actual

skill is required.) - . v

PERFORMANCE STANDARDS :

- Student should be able to complete present in Math Curriculum
Guide with 90 percent accuracy.
. = Consult: Math Curriculum Guide for pretests, suggested exercises,
and references.

NOTE: The level 6f this math skill is eighth grade, General Math I.

. 70 _ a
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MODULE 2.0 . DRAFTING I

TASK 2,04 : ’ - BASIC MATH REVIEW - AREAS

PERFORMANCE OBJECTIVE:

Given a pretest or examples by the instructor, find the area of the fol- ,‘

lowing types of .figures: , .

ae Rectangle, square, and parallelogram

b. Triangle -and trapezoid

Ce Circle

d. Surface area of any rectangular prism, tube or cylinder

PERFORMANCE ACTIONS:

Consult: Curriculum Guide for High School Genmeral Mathematics. Greenville,
SC: The School District of Greenville County, I979.

SUGGESTED INSTRUCTION TIME: 1 Hour (Actual hours of instruction will

. be determined by the student's math skill as ind;éated by pretest,

Remedial instruction may be at initiation of Dyéfting I or as the actual
skill is required.) / J
I // . . . ¢

PERFORMANCE STANDARDS : Z/J

- Student should be able to complete pretest in Math Curriculum
Guide with 90 percent accuracy.

- Congult the Math Curriculum Guide for pretests, suggested
exercises, and references.

'

NOTE: The level of this math skill is eighth grade, Gemeral Math I.
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. MODULE 2.0 . DRAFTING I

‘ TASK - 2.05 o " THE METRIC SYSTEM

PERFORMANCE OBJECTIVE:

Given basic instruction in the metric system and conversion from United

States Customary-units to metric, read and convert dual dimensions on drawings
and specifications and convert dimensions from one system into the other
system on teacher or text assigned problems with 100 percent accuracy.

S | E
PERFORMANCE ACTION:

2.0501 Demonstrate ébility to read and use U.S. Customary
: measurements, especlally length measurements, .
2.0502 Describe the development of the Metric System (SI).
2,0503 Identify basic SI units and their symbols.

Unit . Name Symbol
Length v Meter m
Mass - Kilogram kg
Time Second . 8
\ Electric Current Ampere A
‘ . Temperature Kelvin K
Luminous Candela ed’

2,0504 . Identify ba;ic Metric prefixes{

e Prefix Amount Fraction Decimal
. ' : ‘ Mi111 One-thousandth 1/1000 ~ 0,001 .
: : Centi One-hundredth 1/100 0.01 -
Deci One-tenth 1/10 0.1
JDeka Ten 10 , ~10.0
Hecto Hundred 100 100,0
Kilo Thousand 1000 -~ 1000,0

2.0505 Convert Inches to Millimeters
Inches x 25.4 = Millimeters
2,0506 Convert Millimeters to Inches
; Millimeters x 0.0394 = Inches
2,0507 “Round off to three decimal places - given odd numbers
2,0508 ‘Indicate acceptable methods of Dual Dimensioning

28.58 +/- 0.1 Millimeters N
mzs +[- .004 29.58""/- 0.1/1.125 +/- .004
. Inches

. | SUGGESTED INSTRUCTION TIME: 1 Hour

72
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MODULE 2.0 - " DRAFTING I
_TASK 2.05 ' THE METRIC SYSTEM

.

PERFORMANCE STANDARDS:

- Accuracy of 100 percent in conversion of length from one system
to the other system. ,
- ANSI Standards | .

RELATED TECHNICAL INFORMATION:
- ANSI Standards ’ . -

- System International.d'United (SI) ((Metric System))
-= U.S. Customary Measurements System

pvi

73
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DRAFTING I

BASIC MATH - ANGULAR MEASUREMENT

PERFORMANCE OBJECTIVE: . . -

Given a pretest or examples by the imstructor which involve the four basic
math processes in angular measureément, perform the math operations changing
degrees, minutes, and seconds to whichever one of the three units will
expedite the mathematical processes involved.

™ -
¥

PERFORMANCE ACTIONS:

2.0601 Identify the parts of an angle.
2.0602 State or identify rules for: Y .
' a. Changing degrees to minutes.
b. Changing minutes to seconds,

~ ‘ Ce Changing an angle expressed in degrees and
’ N " minutes to seconds.
~ : d. Changing minutes to degrees. ‘
S ’ e. Measuring length of an arc (circular length). ' |
v ' 2.0603" Determine the degrees in various parts of a circle. |
' 2,0604 For given problems, determine equivalent values of ) |
‘ . . angles: Degrees to parts of a circle, angular measurement o
. to degrees, minutes, or seconds. .
) . -, 2.0605 Compute circular and angular measurements arriving at )

the appropriate combination of measurements requited
for the process involved.
2.0606 Measure angles by the direct method afd by computation.

SUGGESTED INSTRUCTION TIME: 1 Hour (As needed)

PERFORMANCE STANDARDS:

-

- 90 percent accuracy in basic angular measurements necessary for the |
completion of tasks in Drafting I. |

L)

SUGGESTED REFERENCES:

- Curriculum Guide for High School General Mathematics, Greemville, SC:
The School District of Greenville County, 1979,

- Olivo, S. Thomas, and Olivo, Thomas P., Baeic Mathematics Simplified,
3rd edition, Albany, NY: Delmar Publishers, 1972.

*Four basic math processes: Addition, Subtfaction, Multiplication,

’ Division.

Qo - ‘ D-34 74
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MODULE 3.0 DRAFTING I

TASK 3.01 ' INTRODUCTION TO DRAFTING

PERFORMANCE OBJECTIVE:

Given an introductory study of Drafting I; information from the guidance

and placement offices and drafting instructor at the vocational education
center; the guidance offices at the high school and post-secondary levels;
statistics and data provided by the South Carolina Employment Security
Commission as well as from the South Carolina and United States Departments

of Labor, the student will'be able to describe the general history of drafting
and will be able to state essential occupational and career information telated
to the field of .drafting. ;

PERFORMANCE ACTIONS:

3.0101 Describe the general history or development of drafting,
' such as the various materials used in drawing.

3.0102 List specialized fields in drafting.

3.0103  Describe the-application of drawings as used in fndustry,

3.0104 List career opportunities for the two-year secondary
‘level drafting program graduate, on a reglonal and local
‘scale in a represéntative selection of industries,
indicating job requirements for each position, job

. functions, and career ladders. .

3.0105 Outline salary and fringe benefits in the field of

drafting, given local statistical and other data con-
. cerning the labor market and employment trends.

3.0106 Define employment opportunities in drafting, based on
the student mastering Drafting I, Drafting II, and
possibly continuing drafting training at Greenville
TEC and based on local labor market trends.

3.olo07 State the envirommental and working conditions in the
flield of drafting.

3.0lo08 Outline the techniques of getting and holding a job
and advancing in the field of drafting.

3.0109 Define terms used in drafting.

SUGGESTED INSTRUCTION TIME: 2 Hours

PERFORMANCE STANDARDS:

- The student must satisfactorily complete an outcome-reference test on
knowledge of the performance actions with a minimum of 75 percent
accuracy. )

D-36
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MODULE 3.0 DRAFTING T

TASK 3.02 . NSE AND CARE OF INSTRUMENTS

PERFORMANCE OBJECTIVE:

Given drafting equipment, to include a drafting table, parallel bar, appro-
priate basic drafting instruments, and lettering sheets, demonstrate correct
use of basic drafting equipment, maintenance of equipment, reading of scales,

and attaching paper to drafting table. X

W

PERFORMANCE ACTIONS:

3.0201 Given a basic drafting table and parallel bar, steady
the drafting table and square the parallel bar.

3.0202 Given the draftman's pencil sharpener, sandpaper and/
or pencil pointer, and drafting pencils or lead, aharpen
drawing lead to conical and chisel points suitable
for fine line drawing.

3.0203 Demonstrate how to rotate and position pencil when
drawing to a standard acceptable by the imstructor.
3.0204 Demonstrate the use of the T-square, triangle, pencil

leads, paper, erasers, and erasing shields as instructed
\ in class or textbook. ‘
3.0205 Given T-8square and triangles, paper and tapey and
other supplies, draw lines from horizontal to vertical
angle in increments of 15° to within 1° accuracy.
3.0206 Draw parallel and perpendicular lines, using the T-
square and triangles with 100 percent accuracy.
3.0207 Given different types of drafting scales, references
for given scales, and dimensions required, student will
‘identify each scale, and state the differences with
100 percent accuracy, read and record distances using
gelected .scales with 100 percent accuracy, read and
record distances using selected scales with 100
percent accuracy, and lay out and draw different lengths of
lines with 90 percent accuracy. ’
3.0208 © Given paper, tape, and drawing board or table, attach paper
. to drawing board in an acceptable Bequence so that it is
. smooth, secure, and square on the board.
3.0209 Using 30-60° or 45° triangles, student will check T-
square for proper alignment (squarenesg) with 90 percent
accuracy.

SUGGESTED INSTRUCTION TIME: 2 Hours




0 DRAFTING I
.02 " USE AND CARE OF INSTRUMENTS

MODULE 3.
3

TASK

PERFORMANCE STANDARDS:

- Student will demonstrate to the hccuracy.;equired in the
performance actions or to the standards required by the imstructor
by practical exercises and by written knowledge measures. The
instructor may use the performance actions description @s a
checklist as appropriate.

RELATED TECHNICAL INFORMATION:

- Paper sizes and types of paper and theilr uses

- Different grades and use of each grade of drawing lead

- Recognize differences between architectural, civil engineer,
and mechanical engineer scales and the units of measurements
available

P D-38




MODULE 3.0

. TASK 3.03

PERFORMANCE OBJECTIVE:

Given a drafting board/machine, parallel etraightedge, traingles, letteting
devices, and electric eraser; clean drafting instruments/equipment, :

" PERFORMANCE ACTIONS:

3.0301 Select the best cleaning agent.

3.0302 Review the manufacturer's instructions for care and
‘cleaning,

3.0303 Identify ‘and assemble instruments and equipment to
be cleaned.

3.0304 Establish routine. *

3.0305 Apply appropriate techniques. :

3.0306 Make note of damage or need for adjustments.

3.0307 Ensure that regularly scheduled servicing is performed
‘ on drafting equipment and instruments,

© 3.0308 Return equipment to normal storage/operating poeition.

. SUGGESTED INSTRUCTION TIME: 1 Hour

PERFORMANCE STANDARDS :

~ Student will demonstrate proper knowledge of instrument ,and
equipment cleaning by knowledge and performance measures to
the satisfaction of the instructor using the performance
actions as a checklist.

- Use of the 1natrumente/equipmcnt will not be impaired due to
lack of cleaning. , ‘ .

RELATED TECHNICAL INFORMATION:
- Manufacturer's manuals
-~ Cleaning agent direétions
- Supply catalogs

4
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TASK . 3.06 o APPLYING THE ALPHABET OF LINES -

» . ;

4

MODULE 3.0 , DRAFTING I. .

PERFORMARCE OBJECTIVE:

Given practical exercises by the instructor or- from a texts épply the
Alphlbet of Lines to given drawings according to given-spEcificdtions.

S

- PERFORMANCE ACTIONS: . ~ ] S . o - ;

3.0401 State the ASA recommended use of thick, medium, and
: , thin widths of lines.
'+ 3.0402  Given dccess to the Alphabet of Lines, apply them by
S drawing given drawings with all lines comparable to
~ .the guide in thickness and character with 95 percent
- accuracy.
3.0403 By laying out borders, demonstrate the method and .
correct line weights of border lines when necessary
according to the type of drawing.

%

SUGGESTED INSTRUCTION TIME: 2 hours

PERFORMANCE STANDARDS:

> =95 percent accuracy in thickneaa and character of drawinga to
‘ given gufdes.
- Neatness applies.

RELATED TECHNICAL INFORMATION:

- Know identification and purpose of each type of line uged in
drafting .
- Know Alphabet of Line weights

! ‘ D-40 . §(J
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MODULE 3.0 " RaFTING T -
'~v:l.; £30 : , o ,r . .
- < VA%ASOR ' . 3.05 LE”ERING, . ~-, ‘.““ - “’ﬁ . L
- - - -
PERFORMANCE OBJECTIVE: ‘ : * .

Given an single-stroke lettering guide or referring to an assigned style
of lettering from a text, letter freehand in a style that is perfectly
legible, uniform, and capable of rapid execution, compatible to the
guide in shapes and proportions use a 4-H pencil to draw guidelines
based on given specifications and using ‘an H or 2H pencil to complete
the lettering. ' '

Y]

" PERFORMANCE ACTIONS:

3.0501 Letter single—stroke verticsl upper case letters,
numerals, and fracttions. :

3.0502 Practice spacing.

3.0503 Practice composition of lettering.

3.0504 Use drawn (built-up) lettering using Roman letters.

SUGGESTED INSTRUCTION TIME: 2 Hours

PERFORMANCE STANDARDS:
~ Acceptable to inatructor. ‘

- Letter compatible to the guide used in shapes and proportions.

- Lettering style must be acceptable to the type of drafting
(1.e., a fancy lettering style appropriate to architectural
drafting may not be appropriate to mechanical drafting).

- Identify, with 80 percent sccuracy, different freehand lettering
techniques, most commonly used types and styles, and when used.

- Demonstrate ability to letter freehand most common types and '
gtyles of letters, accurately, with proper letter proportions
and neatness considerations applied.

s
RELATED TECHNICAL INFORMATION:

~ Types of materials used in lettering
- Style charts and letter types

- Identify appropriate styles of lettering for general, mechanicsl

drafting.
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DRAFTING I A

, e f-
LETTERING WITH MECHANICAL DEVICES

—

PEWCE OBJECTIVE: .. . . .

Given a lettering job with a requirement to use a common mechanical

lettering device, demonstrate the ability to select and use the correct, .
b o . . " mechanical lettering items for the job and produce in a reagonable time -
S ~ 1limit, lettering that is correctly spelled, properly spaced, and n:ut.

-

’

‘

.. PERFORMANCE ACTIONS <

L ' 3.0601 Use Ames Lettering instruments
A 3.0602 Use Leroy type lettering devices.
fa - 3.0603 Uge of grid back-up sheets.

' . . SUGGESTED INSTRUCTION TIME: 2 Hours

<

o PERFORMANCE STANDARDS : ~ - :
. I . . . o - ‘ A Y . \'-.' ‘ "’n: ‘4
. . , . - Deponatrate al;ility tg c;orre‘étly and neatly use Ames type .

o ,:léttering”device'tog;'u‘oducqrlettmiug for gpecific jobs. o

. _~ . . i3/ Proper word spacing. e . e ‘ . i
P ‘- 100°percent~correct gpelling. B - T
, . - - Lattef 'correctly and neatly (90 percent). -

v - Létteriﬁg type, style, size, etc., ap ropriate for job. .‘
. O ‘ L \
. RELATED TECHNICAL INFORMATION: ' ‘
s «~ Supply cataloga. ‘ ) ‘ (/i

" - Manufacturer's manuals

but generally it is not taught until the secondary year of

* NOTE: Leroy type lettering device may be introduced at this time, ° “
.-
drafting training. }

1




MODULE 3.0 5 DRAFTING I =

TASK 3.07 . USE OF THE DRAFTING MACHINE

st

| PERFORMANCE OBJECTIVE: . » - e .

Given the arm or track type of drafting machine, identify how the drafting
machine replaces the straightedge, triangle, scale, and protractor and

" how the machine reduces drafting time. Demonstrate the basic operations
of the two types of drafting machine to the instructor s satisfaction.*

NOTE: *Performance actions may vary depending upon the number of
drafting machines available to the student. Some drafting
classrooms have demonstration drafting machines while other »

- drafting . classrooms may be fully equipped with draftidg machines.
The minimum objectives is familiarization with the two types W
. of drafting machines. -

N . N
PERFORMANCE ACTIONS: . "
3.0701 Demonstrate the basic mechanical operations of the
~arm drafting machine. - (Similar, appropriate perfor-
o mance actions apply to,track drafting machine.)
! ' a. Mounting, anchor adjustment’ v S

b. Protractor  Head operation
~ c. Inserting scales
! d. Setting scales:

(1) Using thumblock on anchor, line up
lower scale with top or bottom edge
of drawing board.

(2) Draw reference line along lower
scale, near center of board. Adjust
scale as required.

(3) Swing protractor head to minus 90°
and align upper scale with reference
line. Adjust scale as required.

(4) Adjust to an established baseline.

- Square.the scales.
f, Park the drafting machine.
3.0702  Using the arm or track type of drafting machine,
draw given exercises‘to demonstrate ability to use
the machine.

°

SUGGESTED INSTRUCTION TIME: 2 Hours

PERFORMANCE STANDARDS: -

- Stude;t,will demonstrate the basic operatidn of the,two types of

drafting machines in practical exercises of drafting, given assign-

ments by the 1nstructor.

| ' D-43 - ;
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DRAFTING 'I

GEOMETRICAL CONSTRUCTIONS

PERFORMANCE OBJECTIVE: = _

‘Given step-by-step procedures, drawing instruments, accessories, and geo-
metric definitions, construct geometrical figures and polygons common to
the drafting field by compleging a grqylexercise with 90 percent accuracy.

% -
PERFORMANCE ACTIONS:
3.0801 Construct geometric figures using compasses, pro-
N tractors, Fremnch curve, and dividers. :
R 3.0802 Bisect straight lines, arc, and angles. .
3.0803  Draw parallel and perpendicular lines.
’ 3.0804  Divide a line into equal parts

3.0805 Construct the following triangles:
' : Isosceles
b. | Equilateral
"e. = Scalene

J
d. Right
. 3.0806 Construct the following regular polygons:
‘ L a. Square - ‘ : . ‘ |
: b. Pentagon ' A i
‘ ' ' c. Hexagon ' : re ‘
= d. Octagon . |
3.0807 Construct the following tangency problems, T o
- - a. Draw a circle tangent to a line at a given
. point * , : |
L * b. Draw a tangent to a circle through a point
- : © c. Draw tangent to two circles
' - d. 'RDraw an arc tangent to line or arc and through
? ® a point ° -
: e. Draw a tangent arc to two lines at right angiles |
f. Draw a tangent arc to two lines at acute or
: o ' obtuse angles : |
® . g. Jraw a tangent arc to an arc and a straight line |
. ~h. Draw an arc tangent to two arcs
: 1. Draw an arc tangent to two arcs and enclosing.
_ ‘ one or both : |
) - ' . aw a series of tangent arcs conforming to a |
By . ' : . durve |
g k. Draw an ogee curve ’ |
1. Draw a curve tangent to three intersecting lines
A m. Construct an elipse by three.of the following
methods:
- . ' (1) Focl
’ . ~ (2) Axic and focil
‘ C .~ ™ (3) Pin and string
. (4) Trammel
)’ D-44 ~ o
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' MODULE 3.0 DRAFTING I .
‘ TASK 3.08 GEOMETRICAL CONSTRUCTIONS (continued)

. (5) . Concentric circles
"'(6) Oblique circles
(7) Parallelogram
(8) Approximate method
(9) Template '
' (10) Isometric
3.0808 Find geometric figure centers. @

SUGGESTED INSTRUCTION TIME: 20 Hours

PERFORMANCE STANDARDS :

- Appropriate elements of American Standards Association conventions
and practices apply. »

"~ 90 percent accuracy in constructing assigned geometric figures

and polygons common to the drafting field.

4 . . .
L 4

&
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MODULE 3.0 DRAFTING I

I TASK 3.09 : :

SKETCHING AND SHAPE DESCRIPTION

PERFORMANCE CBJECTIVEa

Given a réduirement to neatly sketch and draw freehand, to instructor's
satisfaction in a reasonable time, draw an object using orthographic pro-
jections and pictorials. -

o

PERFORMANCE ACTIONS: . ‘ )

3.0901 Given a situation which will require an object to
be presented by freehand sketch drawing, accurately
state (a) the applications and (b) advantages of
freehand sketching and drawing.

.+ 3.0902 Given a requirement to communicate shape and composi-
tion of an object by freehand sketching and drawing,
apply the following techniques to perform the task:

a. Sketch lines (line definitions)
b. Sketch shapes
¢c. Sketch from subject (observation)
d. Sketch from written or verbal instruction
. , ' ' STANDARD: Items a-d acceptable to instructor with
: - recognizable object, neat work, and in a
reasonable time limit. , '
¢ 3.0903 Make three-view drawings and label on each view the
length, width, and depth as appropriate to illustrate
the three principal dimensions. 100 percent accuracy
applies.
3.0904 Convert an isometric picture drawing on grid paper
to three-view sketches on grid paper to scale in their
proper position, given problems from the text or
: instructor. :
3.0905 Add to view problems assigned by the instructor missing
' lines to complete the description of the objects with
‘ all lines added to complete the project.
- ' 3.0906 Given a problem with two views, draw the third view to
@ fully describe the object. The third view must be
shown in its proper position to scale with all neces-
sary lines. ‘

SUGGESTED INSTRUCTION TIME: 30 Hours
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MODULE
TASK

DRAFTING I
9 SKETCHING AND SHAPE DESCRIPTION (continued)

W W
o Q

PERFORMANCE STANDARDS:

- Sketch accurately, employing stated techniques to communicate a
specific or imaginary object.

- Neatness applies.

- Performance to instructor's satisfaction.

- Accurately state the applications and advantages of freehand
- drawing and sketching.

NOTE: Sketching stages:

1. Sketching of straight lines and arcs; sketching simple geo-

, metric figures and solids.

"2. Sketching simple solids (multiviews) to develop the sense
of proportion and the ability to select and align views,
and recognize precedence of lines.
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MODULE 3.0 | DRAFTING I |

TASK 3.10 MULTIVIEW (ORTHOGRAPHIC) PROJECTIONS

PERFORMANCE OBJECTIVE: -

Given an object with 8 requirement to draw the object using orthographic
projections, draw three necessary views showing complete views in correct
positions.

“ -

PERFORMANCE ACTIONS:

. 3.1001 Illustrate, on an exercise given by the instructor,
the theory of orthographic projection in describing .
the shape of three-dimensional objects. Supply the
following information graphically:

a. Correct choice of views
.b. Correct number of views
c. Correct placement of views
. d. All visible, hidden, and center lines

3.1002 Given access to a variety of three-dimensional models,
sketch the views necessary to describe each object.

3.1003 Given access to pictorial drawings, graphically
describe the shape of three-dimensional objects with

» normal planes, inclined planes, and oblique planes.

3.1004 Given access to relevant problems, draw the views
necessary to illustrate the following conventional
practices of orthographic projection:

a. Fillets and rounds
b. Conventional edges
_ Ce. Machined holes '

3.1005 Illustrate the six principal views used in describing

the shape of an object graphically on paper with 100

percent accuracy, given drafting instruments, supplies,

and instructor assigned problems.

SUCGESTHI INSTRUCTION TIME: 30 Hours

* _ RELATED~ 'rEcmuc.u. INFORMATION:

- Know history and origin of orthographic drawings.
- Know relationship of six principal views according to third—angle

projection.

PERFORMANCE STANDARDS :

- Visualize within the orthographic drawing system.
- Draw ‘three necessary views showing complete views inicorrectonsitions.

L~

o ’ ’

) - . . % D-48 -
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_MODULE 3.0 DRAFTING II

TASK 3.11 PRINCIPLES OF DIAZO REPRODUCTION
’ PROCESS L

—

PFRFORMANCE OBJECTIVE:

Given instruction, manufacturer's manual on Diazo machine, and safety
considerations, describe the operational principles of the Diazo repro-
duction process.

PERFORMANCE ACTIONS:

3.1101 Identify primary components of the Diazo machine.

3.1102 Describe the functions of the Diazo machine: |

3.1103 List the Diazo Machine capabilities. I

3.1104 Differentiate the different types of Diazo process
equipment. ,

SUGGESTED INSTRUCTION TIME: Y Hour

PERFORMANCE STANDARDS: ’

~ Identify accurately the operating components of the Diazo Machine
with 100 percent accuracy.

- Demonstrate knowledge of the Diazo process.

- Demonstrate knowledge of the safety requirements for the Diazo
process, .

RELATED TECHNICAL INFORMATION:

Trade terminology

Machine operating manual (manufacturer's manual)
Trade catalogs, supply catalogs

Safety considerations -

Types of papers and dyes used in Diazo process
Uses of various types of reproductions

-
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MODULE 3.0 DRAFTING II

‘ TASK 3.12 " MAKE DIAZO (OZALID) COPIES OF
. ORIGINAL DRAWINGS

PERFORMANCE OBJECTIVE:

" Given a Diazo copier, copy paper, and an original drawing; produce a
clear, readable Diazo print of an original drawing with consistent line-
quality in terms of contrasting background.

PERFORMANCE ACTIONS:

J 3.1201 Turn on ventilation fan-in the vicinity of the
Diazo copier.
. 3.1202 Turn on machine, light. and fluid.
3.1203 Adjust duration of light exposure.
3.1204 Simultaneously feed copy paper and original drawing
into the exposure portion of the copy machine.
3.1205 . Remove origihal.drawing.
3.1206 Feed exposed Diazg/ paper into the development portion
" of the copy machihe.
3.1207 For further copyes, - adjust the duration of the light
‘ ' exposure in acfordance with the quality of linework
- obtained in thie first copy.
3.1208 Trim prints, 1 red.

-y - :
SUGGESTED INSTRUCTION TIME: % Hour (For planning only.)

- @

PERFORMANCE STANDARDS:

- Demonstrate ability to operate Diazo equipment according to manu-
facturer's instructions.

- Demonstrate knowledge and ability of proper storage of Diazo media.

- Select proper media for a given job.

- Observes correct safety procedures.

? . 1

RELATED TECHNICAL INFORMATION:

- Manufacturer's ,operating manual
Types of reproductions

Paper classifications

'Safety requirements

Diazo supply requirements -
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\ MODULE 3.0 " DRAFTING I

. [ TASK 3.13 N DIMENSIONING

' PERFORMANCE OBJECTIVE:

Given problem simulations by the instructor, demonstrate knowledge of the
universal rules and procedures for showing shapes and sizes pictured, by
illustrating how and where dimensions are placed, on drawing to the satis-
faction of the instructor.

PERFORMANCE ACTIONS:

3.1301 Describe significance of dimensions and notes placed

‘ on working drawings. .
3.1302 Identify, define, and illustrate proper use and draw

. dimensioning symbols, lines, and notations.
3.1303 Illustrate appropriate methods of dimensioning dif-

- ferent parts of a drawing.
3.1304 Use the dimensioning practices described in ANSI Yl4.5.
3.1305 Determine limit dimensions, tolerances, clearances,
etc., by the proper use of ANSI B4.l1 Limit Tables,

3.1306 Apply special dimensioning practices as required by

‘ * the instructor.

3.1307 . Given a set of problems which show undimensioned views
) * of a part, measure the shape and sizes and place the
dimensions on the view to the satisfaction of the in-
structor to demonstrate an understandipg of how and
where shape and size dimensions are placed on a
drawing.

‘. SUGGESTED INSTRUCTION TIME: 60 Hours

PERFORMANCE STANDARDS:

- Emphasis will be placed on linework, lettering, proper placement of
dimensions, and choice of optimum method of dimensioning.

- Apply the following ASA dimensioning rules:
a. Aligned and unidirectional system

b. Notes
Y B Shop processes

d. Size dimension for the following geometrical shapes:
(1) Prisms
(2) Cylinders
(3) Holes
(4) Miscellaneous shapes o
(5) Contour dimensions e

‘ e. Location dimensions T

f. Rounded and shapes
8. Dimensions on and off views
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MODULE 3.0 DRAFTING I
3.13 DIMENSIONING (continued) ) l

he Angles, arcs, and curves
i. Staggered numerals

‘3.  Superfluous dimensions
k. Mating dimensions

RELATED TECHNICAL INFORMATION:

- (Measuring) Given a variety of machine parts, measure, draw and
dimension each part with the aid of the following measuring devices

- Outside spring caliper

- Inside spring caliper

- Vernier Caliper

- Micrometer

- Fixed gauges

- Combination square

- American Machinist's Handbook (dimensions and specifications in -
standard threads, fasteners, twist drills, etc\) /




MODULE 3.0 DRAFTING I

TASK 3.14 ‘ SHOP PROCESSES - MACHINING

PERFORMANCE ACTIONS:

PERFORMANCE OBJECTIVE:

Given an introduction to shop processes in machining, identify and describe
common machining processes, machine tools, and complete working drawings
of given exercises to the satisfaction of the instructor.

. ) -

3.1401 Participate in introductory field trips to vocational
: training and industrial business machine shops to
acquire the ability to identify and describe coumon
. machining processes and machine tools. ‘
3.1402 = Correctly draw and apply surface finish symbols for
text or instructor supplies exercises.

SUGGESTED INSTRUCTION TIME: 10 Hours .

PERFORMANCE STANDARDS :

- Student 18 to successfully complete a test on terminology relasegﬁ
to shop processes, machine tools, and manufacturing processes. ’

- Working drawings must be to the satisfaction of the instructor
based on entry level competence required by the local drafting
induatry.

RELATED TECHNICAL INFORMATION:

- Pgssible Machine Processes
a. Drilling
b. Boring
C. Reaming
d. Breaching
e. Counterboring
£. Countersinking
h. Spotfacing

D-53
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‘ MODULE 3.0 " DRAFTING I

o -

TASK 3.15 APPLYING TOLERANCES >

‘PERFORMANCE OEJECTIVE: C ' \

Given access to relevant charts, symbols, and problems, demonstrate the
ability to -apply tolerances to given drawing with specifications or to.
instructor provided drawings of objects with measurements made by the
Student 3 . s -

PERFORMANCE ACTIONS:

3.1501 Define related terminology. .
3.1502 Describe the following types of fits and toler-
ancing systems: .
o a. Basic hole system ) !
N\ b. Bagic shaft system
C. Clearance fits
d. Interference fits
e. Transition fits
f. Running and sliding fits
~g. Force fits

' ‘ h. Location fits -
, Y N

SUGGESTED INSTRUCTION TIME: 10 Hours

PERFORMANCE STANDARDS:

- 90 percent accuracy in decimal-inch measurements on.given drawing
or instructor provided object.

A
RELATED TECHNICAL INFORMATION:

Limits and Fits: ANSI B4.1-1967

Surface Texture: ~ANDI B46.1-1962

Dimensioning and Tolerancing for Engineering Drawings (terms, datum,
) identifying symbols): ANSI Yl4.5-1966

Machinist's Handbook
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DRAFTING I

TASK 4.01 SECTION VIEWS

PERFORMANCE OBJECTIVE:

After ipstruction and demonstrations by the insgtructor, complete a minimum
of two exercises to describe the internal features af three-dimensional
objects by using various types of sectiénal views, drawing figures to meet
specifications concerning: (1) “the correct type of sectional view, (2)
correct placement of cutting plane lines, and (3) correct placement of

gsection lines.

PERFORMANCE ACTIONS:

4.0101 Given access to the Alphabet of Lineg, draw examples

of cutting plane and section lin€s cpmparable in thick- -
‘ ness and character to standards set by USASI.

4.0102 Given access to relevant problema, choose the type of
sectional view heeded to describe the internnl features
of an object,

4.0103  Given examples of sectional problems. identify the types
of section indicated 1in each drawing.

4.,0104 - Given access to examples of sectignal ptoblema, correctly
' locate the apply section lines and cutting plane lines.
4.0105 Given access to relevant problems, draw at least one:

of each of the following types of sections:
a. Full section
b. Half section
Ce Broken-out gection
d. Revolved section
e, Removed section
f. Offset section
R Be Ribs and spokes in section
' h. Aligned section
i. Conventional breaks o

SUGGESTED INSTRUCTION TIME: 60 Hours

PERFORMANCE STANDARDS:

- Drawings to the instructor's satisfaction.

RELATED TECHNICAL INFORMATION:

- Correct terminology related to sectional view

D-56 96 \




MODULE (f:a | | DRAFTING 1
o TASK 4.02 . | AUXILIARY VIEWS |

PERFORMANCE OBJECTIVE:

After instruction and demonstrations explaining the theory of auxiliary
views, given exercises by the instructor, draw the true shape of inclined » W
o and oblique planes and draw a minimum of two assigned figures using aux- ~- '~
'~  {1liary planes to describe the true size and shape of faces which are not T
*~  parallel to the regular planes of projectiom. .

' PERFORMANCE ACTIONS:

™~ , 4.0201 Given access to three-dimensional objects, h
inclined planes, use the reference plane metkod and
draw the required auxiliary views.

/// ' 4.0202 Given relevant problems, drav the following types of
auxiliary views: ,

: “  a.1 Depth auxiliary _&“

N\ : " b. Height auxiliary

c. - Width auxiliary
4.0203 Construct primary auxiliary view of objects with
symetrical planes from problems showing orthographic
. - T views of objects. Drawings are to be to insttuctot's
. " satisfaction. :
4.0204 Construction auxiliary view of objects that have
asymetrical planes, given textbook or handout problems
from the instructor who will judge when the project
‘1s satisfactorily completed.
4.0205 Construct auxiliary views of objects with curved
surfaces from problems given by the instructor.
Drawings are to be to instru€tor's satisfactiom.

SUGGESTED INSTRUCTION TIME: 40 Hours_ (Task 4.03, Revolutionms, taught
. ' during the same time frame as Auxiliary
~ Views. See comment in Task 4.03.

Py

PERFORMANCE STQgDARDS:

= Construct auxiliary views of objecis with symetrical planea, asymetri- -
cal planes, and curved surfaces to the instructor's satisfaction
(using entry level job competence as the standard).)

& . r

RELATED TECHNICAL INFORMATION:

. ' -~ Proficiency in use of correct terminology related to auxiliary views
. , P
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DRAFTING I

TASK 4.03 . REVOLUTIONS

PERFORMANCE OBJECTIVE:

Given a three-dimensional dbject, with an inclined plane in the front or
right side view, develop a primary revolution by showing the true size
and shape of the inclined plane in the right side or front side views
respectively. _

r | | o

PERFORMANCE ACTIONS: ' N T

4.0301 ‘State purpose, principles, types, and uses of revolu-
tions and significance in technical drafting.
- 4.0302 Draw standard representations.

4.0303 Accurately decipher the relationship of lines, planes,
angles, points when part of a revolved axis.
4.0304 Describe and use the conventional drafting practices
. for describing objects. ’
4.0305 Given access to a gstep-by-step procedures, apply the
' theory of revolutions to describe the true size and
: ‘ shape of inclined and oblique planes by performing the
‘ . . : following exercises:
’ a. Given access to a three~dimensional object with
an inclined plane in the front view, develop a
primary revolution by showing the true size and
shape of the inclined plahe in the right side

) | view.
b. Given access to a thtee—dimensional object with
P an inclined plane in the right side view, develop

. and shape of the inclined plane fn the front view.
ce. Given access to a suitable drawing, draw the
primary revolutions needed to ‘describe the true
- size and shape of inclined planes and lines.

. , a primary revolution by showing ipe~ttue size

SUGGESTED INSTRUCTION TIME: Revolutions taught in the same time frame as,
oo . ' Task 4.02, Auxiliary Views. (See note.)

-

PERFORMANCE STANDARDS:

- Develop a primary révolution by showing the true size and shape of the
inclined plane in the right side or front side view respectively,

given an instructor or text assigned exercise. .
- 100 percent correct projection methods. -
‘ - Done to standards acceptable to the instructor (using entry ‘level job
competence as standard). .

?
NOTE: Revolutions, while treated as a separate objective, 1s taught ‘
during the same time frame as Auxiliaty Views, Task 4,02,
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MODULE 4.0 DRAFTING I

. Y
’ . TASK ' 4.04 THREADS - AND FASTENERS

mpm

PERFORMANCE OBJECTIVE:
Given problems by the instructor, select or zzentify and draw the proper
threads and fasteners for project requirements using appropriate tables
or references to demonstrate job qualification level competencies in the
drawigg of threads and fasteners. . -

PERFORMANCE ACTIONS:

4.0401 Identify and describe the use of various common
. T fasteners used in mechanical devices and locate speci-
fiecs in appropriate reference catalog(s). .Te’ be in-
cluded are: screws, bolts, nuts, threads, and fasteners.

;. ; 4.0402 Select, specify, and draw ptoper fastemers for prpject
‘ " requirements given by the instructor.
4.0403 Identify, select, and draw proper screw threads for ...

project requirements givem by the instructor. Use ,Q\

notes and dimensions.

_ 4.0404 Identify, describe the meaning of, draw, and use the Yégﬁ
‘ .  various terms and symbols pertaining to threads to "l

include: thread forq, series, class of fit, multi-
- plieity, direction of turn and length.
4.0405 Draw threads as required:’
’ - a. Acme - using semi-conventional or detailed
’ . representation method.
™ b. Square - using semi-conventional or detailed
representation. o
c. Profiles of simplified and schematic threads.
d. Regular square bolts and nuts.
e. Hex-head bolts and nuts.
4.0406 Use thread tables.
4.,0407 Identify, know use of, specify and draw standard keys,

( keyways and rivets. ' \\\
v Vaan

SUGGESTED INSTRUCTION TIME: 30 Hours .

‘ |
PERFORMANCE STANDARDS:
! AN :
- To instructor's satisfaction (using entry level Job competence as

: standard).

.= Select or identify and draw the proper threads and fastenmers for
project requirements, given problems by the instructor, using
appropriate tables of references to demonstrate job qualification

' levél competencies in the drawin’gj of threads and fasteners. !

»
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" MODULE 4.0 . DRAFTING I

‘ TASK 4,05 AXONOMETRIC PICTORIAL DRAWINGS

PEREORMANCE OBJECTIVE: s - . o
Given an object to be drawn using ths hxonometric system, draw the
object using one of the following prodedures:

2. Draw the object in dimetric.
3. Draw the object in trimetric.
4., Draw axonometric sections.

1. Draw the object .in isometric. ’;> N~

PERFORMANCE ACTIONS:

A\l
4,0501 Determine proper layout for drawing. Construct
> enclosing box, with full length, height, and width
of object. : ’
4.0502 Establish all detail measurements of object with |
+ enclosing box.
4.,0503 .Draw all necessary lines connecting measurements 1
within enclosing box. Dimension at required places.
. 4.,0504 Show angles correctly in isometric. \ . ‘
S SUGGESTED INSTRUCTION TIME: 53 Hours . |

. _PERFORMANCE STANDARDS:

- Measurements and services to gﬁtisfaction of instructor.

~

LY

RELATED TECHNICAL INFORMATION:

- Know history and origin of axonometric system, State uses of
.  axonometric drawings |
- Identify differences between projected and constructed axonometric
drawings ! ('
- Use and care of instruments
- Proper lettering
Geometric constructio




MODULE 4.0 DRAFTING I

TASK 2 4.06 ' OBLIQUE PICTORIAL DRAWINGS '

<

PERFORMANCE OBJECTIVE: .

. : . v
Given an objeect to be drawn in the oblique, draw in the oblique using
three of the following:

1. Top emphasis

2. Cavalier :
3. Right side emphasis

4, Reverse axis

5. Cabinet

6. Foreshortened

PERFORMANCE ACTIONS: .

4.0601 Determine proper layout arrangement for drawing.
Construct enclosing box, with full length, height,
and width or part. Establish all detail measurements
of part within enclosing box.

4,0602 Draw all necessary lines connecting megsurements within
enclosing box. Dillensiof at required places.

2

*
SUGGESTED INSTRUCTION TIME: 10 Hours

PERFORMANCE STANDA?DS:

- Follow procedures and present correct view for obliques selected.
Neatness applies. ‘

?

RELATED TECHNICAL INFORMATION:

Use and care of instruments
Proper type of lettering
Geometric construction

Know history, origin, and uses of oblique dr(ifff§:>

.? N

101
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‘MODULE 4.0 DRAFTING I

TASK 4.07 _— PERSPECTIVE PICTORIAL DRAWINGS

sznmcz’omzcnvz: )

Given an object to.be drawn, draw the object in one point and two
point perspective with the following elements applied and identified
so that drawing parts appear progressively smaller as they are further
awvay.
| ]
l. Variables of perspective -~ Station point R
2. Angles of View:
a. Horizonal angle
b. Vertical angle
3. Distance from the Object
- Cone of vision
4, Groud Line
S. Picture Plane
6. Horizon Lineé '
7. Vanishing Point
a. Lines parallel to picture plane
b. Horizontal lines not parallel to picture plane
‘ c. All other lines
8. Vertical Measurements
9. Horizontal Measurements
a. Sighting ' !
b, Measuring ~

PERFORMANCE ACTIONS:
4,0701 Determine proper layout arrangements for drawing.
4.0702 Draw views of object. Draw top and side views in
positions. Locate vanishing points. Locate true
heights. Draw visual rays.

4.0705 Complete drawing, lettering, and check entire drawing
for completeness and accuracy.

SUGGESTED INSTRUCTION TIME: 20 Hours

PERFORMANCE STANDARDS :

-~ Draw object in one point and two point perspective with accuracy
and neatness.

102
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DRAFTING I
‘ TASK .07 PERSPECTIVE PICTORIAL DRAWINGS (Continued) .

RELATED TECHNICAL INFORMATION: !

- Know history and origin of petspective drawing, Know use of
perspective drawing

Use and care of instruments

Proper lettering
‘Geometric construction
Orthographic conatruction

i
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MODULE 4.0

. TASK 4.08

DRAFTING I

PARALLEL LINE DEVELOPMENT

PERFORMANCE OBJECTIVE:

Given an assignment by the instructor or from the text, create the

J ° rectangular patterns of thﬁ prism and the cylinder.

PERFORMANCE ACTIONS:

4.0801

4.0803
4.,0804
4.0805

. 4.0806
4.0807

4.0802

Determine necessary space allocation? for necessary
views of object and development.
Draw necessary views of object.
Dimension views where necessary.
Establish all elements in views.
Complete all drawing of elements in views.
Letter and/or number elements in views.
Draw development or developments, transferring
* dimensions and elements from views.

SUGGESTED INSTRUCTION TIME: 8 Hours

@omcz STANDARDS :
| ’ - Create the rectangular pattern;\Bf the prism and the cylinder,

| given an assignment by the instructor or from the text.

- Draw to instructor's standards (based on entry level job competence
requirements).

RELATED TECHNICAL INFORMATION:

- Read information (directions and specifications)
-~ Geometric construction
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‘ ‘ MODULE 4.0 ,/ DRAFTING I

TASK 4.09 RADIAL LINE DEVELOPMENTS

PERFORMANCE OBJECTIVE:

Given teacher or text problems, create pie shaped patterns of the pytamid
and the cone. .

PERFORMANCE ACTIONS: ¥

f 4.,0901 Determine required space allocations for necessary
views of object and development.
4.0902 Draw necessary views of object.
4.0903 Dimension views where necessary.

4.0904 Establish all elements in views.

4.0905 Complete all drawing of elements in views.
4.0906 Letter and/or number elements in views.
4.0907 Draw the true length layout.

4.0908 Draw deyelopmenta.'tfansfer dimensions, elements and
R ' true lengths from views.
'»'ﬁ \ * 1
. SUGGESTED INSTRUCTION TIME: 8 Hours

PERFORMANCE STANDARDS:

Stretchout view should show inside of object.

Make right section where needed, show total length, show bend lines
when neceséary, lay out in proper sequence. :
Draw and develop transitional ‘pieces.

Draw to instructor's standards based on entry level competence require-
ments of drafting field.

i

RELATED TECHNICAL INFORMATION:

- Geometric construction
- Read information

SUGGESTION:

- Students -may benefit from making a model, such as a cardboard cutout,
of the drawing or figure. ’
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MODULE 4.0 DRAFTING I .

TASK 4.10 ‘ INTERSECTIONS

PERFORMARCE OBJECTIVE: - * ///’

Given teacher or text problems, create required pattetns‘pf two intersecting
solids. '

PERFORMANCE ACTIONS:

4,1001 Locate, show point of intersection and show
visibility for the following:
a. Cutting plane
b. Cutting spear
c c. Parallel cylinder,
‘ d. Edge view '
e. Piercing point
4.1002 Draw intersections of:
‘ a. Line and plane
b. Plane and plane
C. Solid and plane
d. Solid and solid :

|
|

|

1

|

|

|

|

|

1

4.1003 Draw intersections q€~fff;: and bends of similar e

surfaces.
4.1004 Draw development of surfades involved.

¥
.

SUGGESTED . INSTRUCTION TIME: 10 Hours

. A
PERFORMANCE STANDARDS:

t

-~ Draw intersections of ducie and bends of similaf surfaces acceptable
to instructor based on entry level competence requirements for the
drafting field.
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MODULE 5.0 ‘ DRAFTING I
TASK 5.01 * WORKING DRAWINGS
e -

PERFORMANCE OBJECTIVE:

Given problems and the appropriate tools and supplies, prepare preliminary
working drawings to demonstrate a detailed part drawing including all inforx-
mation necessary to properly fabricate the parts to the satisfaction of the

A instructor. Also, prepare assembly drawings with bill of materiakg>utilizing
the detailed drawings.

PERFORMANCE ACTIONS: o ‘ — .

5.0101 Apply principles of third angle arthographic progjection
as practiced in the U.S. and Canada. - ,
5.0102 Apply recommendations of USA Standards Institute pertaining ' -
to Drafting Practices (Y14.1-Y14.17) and Graphic Symbols
| (Y32 Series). _
| 5.0103 Use drafting templates and drafting machines.
} 5.0104 Use appropriate catalogs, industrial standards, company
i standards, and handbooksa.

5.0105 Determine information relevant to design. o
. 5.0106 Make selection of standard parts. ™
' 5.0107 Select standard parts which can be altered to meet design
requirements. ' '

5.0108 Complete assembly and installation drawings.

5.0109 Given a problem with exploded pictorial drawings with dimen-
sions and materials noted or cross sectioned assembly
drawings with design parameters defined, draw assembly

! jravings illustrating the relationship that detail and
ashembly drawings have to each other.

NOTE: Students must determine which p _requires —
detailed part drawings, and prepare drayings to
include all information necessary properly
fabricate the parts to the satisfaction of the ¢

. instructor. Prepare gll neceaaqiy sub-assembly
e and assembly drawings ‘which incllde a'listing of
parts in family-tree order. x
SUGGESTED INSTRUCTION TIME: 120 Hours .
PERFORMANCE STANDARDS: : LT
-~ Neatness and accuracy apply.
. - Drawings conform to ANSI Manuals where appropriate.
*
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MODULE 5.0 ° . DRAFTING L

‘ , TASK 5.01 WORKING DRAWINGS ' ‘ _ /

PERFORMANCE STANDARDS (Continued) ) - e

- Problem~solving, freehand sketching and drawing, and composition
- (layout) techniques properly applied. Reports are clear, concise,

and to the point., Model is well executed and portrays object v
accurately. :

- Execute drawings within time limits considered acceptable for ‘
initial employment,

- Demonstrate knowledge of related technical information, application
of theories and symbols./and conventions, and terminology with at
least 80 percent accuraty.

- Perform tasks required in ‘this duty area in proper sequence and -

| B conducts the necessary coordination.
' L ~ = Use appropriate reference technical manuals, tables, and catalogs
correctly. !

*

RELATED TECHNICAL INFORMATION: (Suggested Time: 1-3 Hours) ,

- Optional Supplementary Performance: ' -

‘ (File Original Working Drawings) Given an unassembled :set of working

. . . drawings and a file, file the original working drawings. The drawings
R 2 § | be filed so that they can be retrieved upon demand. - ) A

" Performance Actions: e o

]

1. Confirm project titles/numbers assigned to each drawing.. .
2, Arrange and group drawings undet headings. '

3. File drawings.

4, Check for accuracy.




SUMMARY NOTE

.

‘THE COMPLETION OF MODULES 1.0 - 5.0, DRAFTING I AT THE SECONDARY LEVEL,
THE SCHOOL DISTRICT OF GREENVILLE COUNTY, BASICALLY IS EQUIVALENT TO THE
POST-SECONDARY ENGINEERING GRAPHICS COURSES; EGT 111, EGT 121, AND EGT-131,
AT GREENVILLE TECHNICAL COLLEGE., o - A

NOTE: Module 6.0 will begin Drafting II, the second year of the
' secondary level program of vocational training.
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DRAFTING I
(Secondary Level)

+

EQUIPMENT LIST

s

The following minimum equip ent is recommended for students of
Drafting I.

Drawing Instrument Set

Vinyl Drawing Top Covers

T-Square or Straight Edge

Triangle, 30° x 60°, plastic, 10"

Triangle, 45°, plastic, 10"

Adjustable Triangle

Architect's Triangular Scale

Mechanical Engineer's: Scale

Civil Engineer's Scale

Metric Scale  *

Irregular Curve

Roll of 3/4" Drafting Tape . -
Lead Holder

Eraser

Sandpaper Pad Pencil Pointer A

Lettering Chart : 9
H-Leads -

2-H Leads

4~-H Leads

The following equipment is recommended for the drafting classroom and 1s
based on a hypothetical class size of 18 students.

s

8
Pt OO N Pt =t Pt pd pst pd ps ps OO

Bench Dusters

Drafting Machines

Proportional Dividers

Compass Beam

Compgss, Drop Bow Pen and Pencil
Caliper, Inside

Diazo Machine

Paper Cutter (36" Blade Minimum)
Shears, Trimming, 12"

Pencil Sharpeners

Drafting Tables with Stools
Light Table -

of each type, 3 preferred minimum

s

The actual equipment for students or classroom may exceed the above
suggested minimums and will vary with program funding, instructor
perference, etc. The recommendation 1s for Drafting I conducted

at the secondary level.
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OUTCOME-REFERENCED MEASURES

DRAFTING I

Outcome~referenced measures'proVide a means for evaluation standardization
and help ensure that measures are valid and reliable with regard to on-
the~job requirements. -

t

The sample test items in the Outcome-referenced Measures are selected to

"articulate to teachers and students how student performance can be

evaluated with validity and reliability. The test items have been
constructed from the objectives of the training program.

‘The sample test items be used in the actﬁal testing situations or

may serve only as guidedf, allowing for specific test items to be developed
e -individual instructional level. The test items, in fact, could
% §5%a study guide for the student since students should understand
that job qualification will be determined by evaluation of job-task
competenciles. \

-

: o _ ‘ b ;
Technical training in Drafting I begins with Module 3.0 and continues
through Module 5.0

Module 1.0, Safety, has been omitted from the measures section of the
insttuction guide.

Module 2.0, Math Review, refers the instructor to measures that have been
identified in the Curriculum Guide for High School General Mathematics
published by The School District of Greenville County; therefore,
specific samples of math review measures are omitted in the Articulated,
Performance-based Instruction Guide for Drafting I.

Testvipemb for Modules 3.0 - 5.0 have been constructed from the objectives

of Drafting I which indicate the level of knowledge and skill to be.
attained.

NOTE: - The sources of the sample drawings in the outcome-referenced
measuifes have been identified clearly. The sample drawings from text-
books are those being used currently by instructors who use the text-
books in their classrooms. The drawings have been reproduced for re-
ference at the suggestion of the instructors to improve lateral and
vertical articulation. In practice, the instructors will use the
actual textbooks.

113
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3.0

3.0101 In the history of drafting, list two materials on
which drawings were made prior to the invention of
paper.

3.0102 List four specialized (career) fields in drafting.

3.0103 Describe the primary purpose of technical drawings
( in industry based on information given by the text-
book or instructor.

3.0106 Define regional employment opportunities in drafting

based on the/ student mastering Drafting I and II and

5 possibly continuing drafting training at Greenville
N » TEC, considering local markﬁf trends.

SPmple Ans. The approximately 2,560 drafters employed
: in SC during 1980 is expected to increase
| - : by around 2,750 by 1982. It is estimated
| ' that there will be an average of 120
openings each year with around 95 due to
T growth and 25 due to replacement needs.

X Best prospects will be for graduates- . )
- with associate degrees in drafting.
' - ' 3.0107 State the environmental and working conditions in the
' ‘ field of drafting.

Sample Ans. Drafters may work' alone or as members of
a drafting team under the direction of
supervision of a more experienced

drafter, chief dra&gSEL\sroject drafter,
engineer, or architéct.

i , Drafters either sit or stand-at drafting
tables in well-lighted ropms. They
may sometimes work at construction sites,
’ ‘ , in machine shops or at other places where
¢ their drawings are required.

Drafters generally work a 5-day, 35-40
" hour week. Overtime may be necessary
to meet deadlines.

?

TASK 3.02 Gi:énkdrafting equipment to include.a drafting table,
appropriate basic drafting instruments, and lettering
sheets, demonstrate in a practical exercise correct
use of basic drafting equipment, maintenance of equip-
ment, reading of scales. and attaching paper to drafting

ble.
‘ll' | tal s

The instructor may use the performance actions description

as a checklist and correct procedures with the students
prior to observing them.

ERIC ST




TASK

3.0204

3.0205

3.0207

/ »

(Use of Instruments: T-Square) Given a T-square,

triangle, pencil leads, paper, erasers, and erasing nd//

shields, and an assignment to draw the irregular polygo
in Figure 3-82, p. 66, French et al., Mechanical Dra
draw the exercise as instructed in class or the textbook
to the satisfaction of the instructor.

w

Fig. 3-82 Iirreguiar poiygon. Construct the irreguiar polygon as
shown. Use a scaie of " = 1% Begin by drawing line AA near
the bottom of the shaet and centered Horizontaily. The length of
asch line 13 given at the right of the figure above. Al angles
may be drawn with the T-square and a combination of triangies.

e~

Given T-aéunre and triangles, paper and tape, and other
supplies, draw lines from horizontal to vertical angle
in increments of 15° to 1° accuracy.

(Same exercise as 3.0204) Given differenct types of
drafting scales, referenceas for given scales, ‘and
dimensions required, students will identify each scals,
and state the difference with 100 percent accuracy, and
lay out and draw different lengths of lines with 90
percent accuracy.

Inatructor may employ: "Handout on Drafting Scales"
(3 pages follow).
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DETEMMINE THE READINGS INDICATED ON EACH SHOP SCALE AND PRINT THE ANSWERS IN THE SPACES PROVIDED.
£

READING — - —-—

e READING ——————

5 S S A L A B A S A D ! 12
- . { 1 i . e —
, | 2 . 3. 4 5
— READING - .
! 1 1 1 . 1 1 [ b i/ BN
3 ! R | Y3
! 2 3 4 5

; T T . ' T T
4 T 1 2' ] 3{ ] A i ‘5}
f——— — --— READING -— —- —=
— T — T A
5 oy / b X g l 3 R A | 5:
- — READlNg e =
T — - 7
® ° | o 2 3 4 | E} 6
. READING —:

8 i N rir T Y 1 .T ‘! L " T * Y | T ‘ ‘ ) 8
_ I 2" 3 4 5 '
: READING —— .
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| [ |
I 2+ 3 4 i}
] fe————— READING —
i 1
¢ T —T T ] — T T
. i | i ! i i ' . | ‘ ! ; { |O ¢
I 2' 3' 4 ‘SJ R

TASK 3.0207 SCALE READINGS #
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DETERMINE THE REAOINGS INDICATED ON ZACH SHOP SCALE AND PRINT THE ANSWERS IN THE SPACES PROVIDEOD.”

: READING — -

Tr*TrrI.ry[r{ryl.ll.;.rT..::]rT7|f[1]}[I]I]T[.Ir]f]lllll]r]lgl{i]lll]r[l|TTw]y
L L : 2! 3t a 5%“ I,

<

L READING
ulwfryrHi.n,rﬂzl,wi[wlyul[qﬁfqilql] V(lp]rlurfux
2' 3l 4 . sé

T T
I l i

2. J

e READING ——-4

qr(.v],“ "'VTTFT T T T ]llll‘{ Tlp]l[hl|Hl]ﬂTTHI'
3. 2! N a 5 3.
; READING — —="
Nusu HIUTTTI]I I;TFTHIUI Y[WIH'HIUTWYUIleTqTﬂ[ﬂlﬂT
4 i 2 3 a sl 4.
— “V\\ —— READING ,
T ' T ]r”[ Hi[U[T|qTT|“(!VIf“]Ii;{r”[IHIITP¥|H{lﬂ, B
5. BN | 2 ﬁ 3 4 5 o J
: . READING :
”WWWWWWWWWTWWWWWWWWWM“WWW”WWWW“W“WWWTWWWVNWWWWWWNWMwTW
6- ‘I o T <|0 10 lll l‘l t; . : ’l ;l llerﬂl l; : ‘l ‘l .l 8 10 te !‘. i : s 12 ". l‘O l“ "I f . (; [t ] 1‘9 16 20 ‘} 6-
— READING "
Ty HTIT[.;HILDIilﬂgl‘;llI]l]rHlYﬂln[f:]'I;l[l,.]l]l:I'Wli:i'i mgmm.‘xm'ﬂ..mmm' Hmfl';.lmhl[l”[lll]”lff\?ulﬂ'Imf[ |7][|'.[|,IT
i ' i i L H ' A B o b I t -
7 L ] T 4 WPre 0 ! . : 2 18 10 18 10 : s o 1 ‘ IIO e : 4 0 E B 3 I’O 14 10 l s 8 1 - "0 e 18 3 7
—— READING -
RN |IHUHH]I Illll]' ’|IIIIIWII|]][HI'IHW K ”[l[ ll”]l Ty OIHIIIMH ”177 ']]H!HII’ AHIUMUT LN T ['ll',i']‘rl“!]l‘,s .
8 . L] 2 & 20 2s I8 ! - o 't & 20 t» 28 ‘ . . l 4 10 ll IB; . [ ] 1 ‘8 10 18 29 ' LI ] 2 ‘l IIO 14 l‘. ‘} 8‘
— READING - \
9 ] ! y‘UYUH'fI]!]Im’IHIIITII![[T‘HIIIIH!I]ig”]ﬂ!l’lil!u’[!H'l.ﬂnl}”l!”llm Tl !'E'tix'T’r ,.;iw'l‘fi{ AL I} ‘ntl ;:a]uiHh‘} 9
‘ . $+ 7 @ IC I8 I8 ' . L] 4 & 20 26 20 . L) [ ] 4 & 10 18 29 L - [ ] 2 & 10 38 20 s . [ ] 1 & 10 e 10
: 5
e READING
I['Y'YT"" o Irvn’*][ ‘rn[v ‘” LML mw [H ]” I Wi .U e L ‘ ’['l' I
10 o ‘ Q T LR T l'uﬂl' ”IH!M 'P W } o
- s 2 @ 103 10 X « 9 1 8 IO 2e 18 : s 8 2 . 20 e 2B a 0 T . IO e 20 -« 0 l L] lﬁ ie ll5

TASK 3.0207

#2
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DETERMINE THE ACAOINGS IMDICATED ON THE ARCHITECT'S SCALES AND PRINT THE ANSWERS IN THE SPACES PROVIDED.

le—— READING ————=
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Given drafting instruments and equipment, clean the
items based on performance actions which will be
reviewed by the instructor and used by the instructor
as a checklist for evaluation.

Alphnbet of Lines--OUTCOME-REFERENCE MEASURE (3.04)
Given practical exercises by the instructor or from

a text, draw the Alphabet of Lines to given drawings.
. to -given specifications such as 95 percent accuracy
in thickness and character of drawings to given

- guldes, with neatness. _ s

The following sample guide from Figure 3-11, Alphabet
_of Lines p.26, Spen‘ et al., Basic Technical
Drawings applies. ‘

A




304 ’

PENCIL LINES " APPLICATIONS INK LINES
. ' BORCER LINE— | BORDER LINE
=
v v
VATIBLE LINE / VISIBLE LINE
B Construction lines are never
- CCNSTRUCTION LINE — drawn in 1Nk,
1
A SCCTION UNE b > ; SECTION LINE
[
——efn APPROX - -é APORO X ———1
e G o o o et e i, e o e i R - e
s moceN une—— O ey ; IDDEN LINE
! i
—— el
- .* aAPPROX APEaOX "
o] APOQOX e —.w-_;'o lé—-—— N
TCENTER LINE (§)— 3 REAM— CENTER LINE (§)
. . .. r- -——r s
A - 1 | " -~ “ o
‘ _ < DIMEMSION LINE —= a0 ~QIMENSION LINE
! 1 L ] ™~ . L |4 AN oo _]
- iz 1 L— 2 —
| EX TENSION LINE - - . _9,__ ‘ EATENSION LINE —-~
. e —= i% - .
—3to Ig—= - '
-jz APHOOX wed e oy bé APPROX . )
" CUTTING-PLANE LINE — CuTTlNG\:PLANE LINE :
. A

l . -(Mreeraora) ™~ A

~ SHCRT-BREAK LINE

. - ‘ .—é 0 lé:—— ’:(ﬂ-wd)
A ! | )

, LONG-BREAK LINE

* APSROX

CUTTING-PLANE LINE

oW

i I'—_'~ W

TS ‘ HORT-BREAK LINE

sl ? -~ |

g === =B . o

:' ' : . 7
LBNG‘B u%e ',"

-t

~

PHANTOM LINE

b : : Fig. 3~11. Alphsbet of Lines.
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ok ,-«ﬂps;qﬁ usa

DESGRIPT!UN AND APPUCAHON

- S
EXAMPLES .. -

ek

CUTTING PLANE —

?TIATHI K

SMALL, 8IMPLE
A SECTIONS

}—- —‘\_—_‘}

OFFSET SECTIONS

(2% 3  cmma——"
COMPLICATED SECTIONS| .

f"\

g Th) cutting-pjane lina is used in a section
vi nuﬁato where an imaginary

cutting !ook place,

-

SECTION LIMES
/ ////

///// %

THIN

Section lining is used to indicate the .
surface in the section view imagined to
have been cut along the cutting plane

line. Sometimes called “hatching lines”,
their construction and spacing may

be used to indicate symbolically the
material from which the part was made.

W

VIEWING PLANE LINZ

) 4

The view Blana line is used to indicate
direction and height of partial view.

- EXTNA THICX
. v
BREAK LINES -
Break lines are used when it is desirable
/N —THN /A 1o shorten the view of a long part when
LONG BREAK this part has a uniform shape for all, or
HICK part of, its length.
SHORT BREAK (FREEHAND)
N

PHANTOM LINES

BROKEN LINE OF ONE LONGQ

TN

Phantom lines are used to indicate the
alternats position of a part or to show
the position of a part that is adjacent to,
or fits with, the part being drawn, or

PATH OF CABLE LINE

- AND TWO SHORT.OXSHES | the portipn to be removed.
MISC. \UNES ‘ ~ o \
"n‘;l:.‘. e Stitch-line used to indicate seams in — e e i e —
(| ) . '
o _Twex ledther; piastic and textiles. o
lURFAcl ZONE LINE
EXTRA_TH{CK 1 — —

12i
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3.04

ppa

* - TYPEQELINE :.

'DESCRIPTION AND:APPLICATION: |

“BJECT OR VISIBLE
CUTLINE

 THICK

Y

The object line is used to indicats the visible
sdges and comers of an object. Object lines
should stand out clearly in contrast to other
lines 30 that the general ghape of the object
is lpparﬁ'lt to the eye. '

“'DDEN FEATURE L

v

— — — —————— o

The hidden' feature line is used to shﬁw those
surfaces, edges, or corners of an cbject that
are hidden from view.

SPACES -
DASHES . #
Long-43 1014

. 3!{0" - * .

- ALTERNATIVE
SOLID THIN LINE

r

solids, twe lines, psrpendicular to each other,
ss used in the view when the shape is sym-
mstrical about both axes. Aiso used for path
lines, pitch circles, and axes of symmetry.

(MEDIUM) ’
i
DASHES APPROX. » LONG 1 1
PACES APPROX LONG ’
i
(T“mt,:ENTRE LIN; Centre lines are used to designate the axes of
round and symmetrically shaped holes and

EXTENSION. AND
DIMENSION LINES

(THIN)
——3—
r .

ALTERNATIVE
3 -
|

3

Extension lines sxtend from object lines to
receive ths dimension line. They shduid
almost touch the line which they are ex-
tending and shouid extend approximately
% past the dimension line. Arrowhesds are
placed at sach end of the dimension line
and teuch the extsnsion lins. The dimension
is placed approximately at the haifway point in
the dimensien line, sither in an opening in the
dimension line or above the lins.

S

LEADER

v

(THIN)

The lesder is ussd to indicate the part of the
drawing to which a note refers. When used to
Indlcate s hole, it is aimed at the centre of
the hele, usually at an angis of 60745 or30°

The arrowhead touches the circumference
of the cirgle, while the large dot rests on the
surfsce.

D-82
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TASK . 3.05. Given an instructor or text provided exercise, a
‘ : single-stroke lettering guide or four references to
, . am assigned style of lettering form from a text,
SV T ! : letter 'in upper case letters, numbers, and fractioms,
. : ‘ freehand in a style that is perfectly legible,
- .~ {niform, and capable of rapid execution, compatable
%+ . . . to the guide <n shapes and proportions. Use a 4-H
o - pencil to draw guldelines based on ziven spec¢ifi-
cations and using an H or 2H pencil to complete the
lettering. . ,

3.06 -, On ﬁ lettering exercise, demonstrate in a reasonable
tidé 1imit the ability to select, if required, the
correct mechanical lettering items for the job or
use the Ames type lettering device to produce lettering
that is correctly spelled, neat, and with proper
word spacing.

3.07 Given a drafting machine, an‘erercise from the
- instructor or a text, demonstrate the basic operations
~of the drafting machine.

. ' ‘ The exercise used in Taskw3 0204 may be used for
oo ' . 3.07 (fig. 3-82, p. 66, French's Mechanical Drawing,
o : - 8th.ed.).

3.08 - .Given step-by-step procedures, drawing instruments,
accessories, geometrical definitions, and a set of
exercises, construct geometrical -figures and polygons
common to the drafting field by completing a given
exercise with 90 percent accuracy.

Refer to exercises 4-76, 4-78, and 4-79,.page 124,
~of Technical Drawin&, ‘by Giesecke. ‘ Ee,

. 3.0904 Given a requirement to neatly sketch and draw freehand
: and one or more exercises from the instructor or a text,
& draw objects using orthographic projections and pictorials
: to the instructor's satisfaction in a reasonmable time,

For sample exereises, see Figures 6.27 and 6.28,
pages 98=99, Basic Technical Drawing, Spencer.

For the purposes of articulation, Figures 6.27 and
' 6428 are reproduced on the following pages.

3.0905 Continuation of 3.09: Missing Line exercise. For:
‘ . sample problems, see Figure 6.29, page 101 Basic
‘ * © Technical Drawing, Spencer.

For purposes of articulation, Figure 6. 29 is reproduced
on the following pages. . Y

| / lD-83 123







Task 3.0905
. Sample exercise from Basic Techn:.ca.l Dra.wing_, by Spencer, p. 100.

PFig. 6-29. Missing-Line Problems. Sketch the views of assigned

. i problems, adding all missing lines. EBach grid space = 1/4". 1In
most cases, specing between views che improved by spacing
views farther apart. ,




Task 3.0906 Continuation of 3.09: Missing View exercises. For.
‘ sample problems, see Figure 6.28, page 101 Basic
: Technical Drawing, Spencer. _ ,

Sample pageé reproduced on following pages.




A

Task 3.0906

Sample exercises from Basic Technical Drawing, by Spencer, p. 101.
3 . . ‘ “

®

B

—

Add right-side views in Frobs. /-/2

@,@

1O
— 115

N

P ke

- ———

_*__
N
QM—
0
[
0

. \ . e . H e
. R f
@ , . T - .
= .. .
) ) ’ : SR SRR -
-FI . N . - A

L-—-ﬁ b
S 1 T ™ . [T
. ] i ll N Ll i [
Add rt side view  Complete frint view ! .. Corplete top view - e

Pig. 6-28. Missing-View Problems. Skatch the given views, and then

. add the third view in each problem. Use cross-section paper or plain
paper, as asaigned. In moat cases, apacing between views can be
improved by spacing views farther apart than shown here. Bach grid
space = 1/4",




Working Drawing Problems. Make mechanical drawings as assigned.
Omit pictorial drawings

Omit dimenaions unless assigned.

title strip.

Task 3.10

Given an object with a feq?irement to draw the object using
orthographic projections, draw three necessary views showing

complete views in correct positions.

For sample exercises, see pages 120-121, Basic Technical Drawing,

by Spencer.

For articulation purposes, a sample page is reproduced.

Move titles teo

‘Pig. 7-30.
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TASK 3.11
. .
3.1103
-
3.1105
o
3.12
@
Y

Given exercises by the instructor, demonstrate
knowledge of the universal rules and procedures for
showing shapes and sizes pictured, by 1llustrating
how and where dimensions are placed on drawings to
the satisfaction of the instructor. :

(See attached sample test.)

Illustrate appropriate methods of dimenaioning parts
of a drawing.

(See Figures 9-37 - 9-41, pages 165—167. Basic

‘Technical Drawing, by Spencer. °

For examples of tests, see: Drawing #2 and #4,
Figures 9-39, page 165; Drawing #2 and #3, Figure
7-30, page 121; Figure 9-40, page 166; and Figure
9-41, page 167; Basic Technical Drawing, by Spencer.

For purpose of articulation, sample drawings are
attached.

* (True Dimensional Tolerancing) Determine limit

dimensions, tolerances, clearances, etc., by proper
use of ANSI B4.l. Limit Tables or by information

given by the instructor.

For sample test item, see Figure 15-39, page 294,
Basic Technical Drawing, by Spencer.

"Run a print of the Drawing 15-39 and mark on it
carefully in freehand. Use a pencil so that it can
be erased. Use True Dimensional Tolerancing Symbols
to indicate the following: (1) C-bored Holes located
within 0.10 at maximum material condition. (2)

Datum for tapped holes and lower counter-bored hole
is bottom of part and centerline of part. Bottom of
part is Datum A and centerline of part fs Datum B. -
(3) The slot running lengthwise on the back of the
part must be symetric about Datum B within .002 inch
regardless of material condition. (4) The 5/8" wide
 projection on the back must be perpendicular to B
‘within .0015. (5) The 1/2" slot across the front
must be located with .00l at the maximum material

_condition, and perpendicular to B within .000l.

Given relevant charts, symbols, and problems, demonstrate
the ability to apply tolerances to given drawings

with specifications or t8 instructor provided drawings

of objects with measurements made by the student.

For sample test drawings, see Figure 12.26, page
353, Technical Drawing, by Giesecke. »

129
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Task 3.1103

Dimenaioning Problems.

lines and dimension fully.

Fig. 9-39, p. 165, Dimensioning

Redraw with instruments.

’

Add missing

®

O

CLAMP ILOCK

®

SLIDE

'Pig. 9-40, p. 166, Dimensioning

©

@ BRACKET
©)

-_JL

I

/




_P'ig. 9-40, p. 166, Dimensioning (con't.)

@

FLANGE

OFFSET ARM
Pig. 9-41, p. 167, Dimensioning

@ <> - ) | | vv \
1‘ ‘ - - L [_— j

]

ey
T

—F
LEVER ARM

2

HOK

ORIVE COUPLING

GUIDE

SHELF
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3.1105, 3.1106, 3.1108: Sample Test

TOLERANCES
1. o A. The tolerance on this diameter is
7
o. 635_0 /4. B. The basic diamater, in decimal form
0.e/S - is. ‘
L .

C. The basic diameter in fraction form
is : _ o

D. The lower iimit is

E. The upper lin:!.t is .
2. ///// i " The shaft shown in item 1 above is to
. 4 ‘ fit into the hole shown at left,
« 660 . o
,_}_ B o b 0 ze A. What is the minimum clearance?
. ’ // | B. What is the maximum clearance? . .

3. The shaft in item 1 above will be

W/ inserted into the hole at the left.
7/ R TN

What is the maximum clearance?
1

.G30 &
620 . 3

' B. What is the maximum interfer:snce?
//

Ia

4. What is thc/norml size of a 3/4" pipe?

S. Using ANSI B4.1 Tables and given a 1/2" nominal size shaft, what are
the (A) maximum and (B) minimum shaft sizes and (C) m:d.mm and (D)
pinimum hole sizes for a Claas RC 3 £fit?

A. B, C. D.

—————————
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3.1105, 3.1106, 3.1108: Sample Test (Con't.) . . .

TOLERANCES, PART IT

001 ® ' symbol means.

: ‘ ' 1. l . Write what each part of the

2. | ‘ What does this syrﬁpol meﬁn?

...‘A:._‘

3. What is a reference point?

4. What is a mased um material condition for:

~a. A hole?

b. A slot? o | ' -

c. A shaft? ° .

v Kd
5. What is- mesant by "perpendicularity™?
_ 6. What is meant by "runout™?
‘ ST, ' ‘ - . _ For the drawing on the
' A : left, all holes are

9/32" diameter, except
the center, threaded
7/8-5 Acme, All holes
are True Position within
.oo1. ¢

Label datums and show
true position tolerance
symbols., Show proper
hole and thread notas

2.500

L (freehand).
375 |
f ' L- 378
2.06
2.500

133 ,
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4,02

Complete a minimum of two exercises to describe the
internal features of three~dimensional objects by using
various types of sectional viewa.~?rauing figures to Q<
meet specifications concerning: (1) the correct type of
sectional view, (2 correct placement of cutting planev

‘line, and (3) correct placement of section lines.

For sample test drawings, see Figure 11-24, page - 304;

Figure 11-25, page 205; and pages 206-210 for represen-

. tative exercises for performance actions 4.0105 (a-1i):
- Basic Technical Drawing, by Spencer.

Samples attached for articulation.‘

Also, see Figure 7.56, page 225 and Figure 6.67, page 227,
 Technical Drawi;a. by Giesecke.

Draw the true shape of inclined and oblique planes and

'draw a minimum of two assigned figures using auxiliary

planes to describe the true size and shape of faces
which arge not parallel to the regular planes of pro-
jection.

See Figure 8.41, page 248, Technical Drawing, by

" Giesecke. _ -~
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full or half section as assigned. Vertical
. dimensions are diameters. Dimensions marked (M) should be moved to
circular view, les are ecqually spaced. Give part names in title .
stripe. \
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Sample 4.01 | Yy
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oo iy L AM ‘ s
—g | —ig—, | aDJUSTER -3 5'53
—_— - R - W PLATE CUP wasHER & . 4
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s htun
sec tion . .
~ / b N 4 ‘ —F

B

!

k
+---- | e
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-
R 9 i
L. 3 D N
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FILLKTS ! r-a-' c::gu:ns ~f -
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N » )
2 Pig. 11-25, Sectioning Problems. Page 205, Spencer. Make sketch or
‘ ' nechanical drawing. Section as indicated. Omit instructional notes.
Give part names in title strips. y
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Sample 4.0105

Sectioning, Problems. Page 206, Spencer. Make sketch or mechanical drawing of assigned
problem showing the given views plus a section as indicated,
and instructional notes. Move dimensions from pictorial drawings to the sectional views.
Give part names in title ‘strips. - ‘ '

Omit pictorial drawings.

@ & <k KEYWAY

~ Full section here

.
PO S O —

(@ -iscoream  Fx E
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v Full section here.
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‘Sample 4.0105 - .
Sectioning Problems. Page 206, Spencer. Make sketch or mechanical dr>awix‘1g: of assigned
problem, showing the given views plys a section as indicated. Omit pictorial drawings

and instructional notes. Move dimensions from pictorial drawings to the sectional views.
. Give :part names in title strips. " ‘ '
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Sample 4. 010_5
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o |%Ex -
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PRI T

ROUNDS 4R

FILLETS &
ROUNDS R

MILLING INDEX PLATE
JACK BASE |

- —— 2=
O |V =
r
-0 t 1 - | '
[\%) [ 11 '(— I éﬂda;— _-;F"Z?
i } 1< 2 - s I
R 1 4 ZAY i ! :
~- 2 = FILLETSL ; LapMiLL ‘
e galla ROUNDS gR Hé‘ R
‘ - 1000 ; ' 7
‘ X\ REAM / L
| o o I
< - :

FILLETS Orow
ROUNDS

FLANGE BASE  section

® s
D
R
t

N

b,

T,
3%

|

3x "“Zyé—" FILLETS &
éﬁ@wnm ! ROUNDS 4R

__'L..
—
——

' ‘; :‘T ¢ . - - -—j—
hot P \d .
section 10 3R i 3_3 _ § REAM
ICE: CREAM FREEZER CAP BARWEIGHT FEEDER CAM

Sectioning Problems. Page 203, Spencer. Make sketch or mechanical
drawing. Omit given top view, draw front view as shown, and draw
side view in full section, except in Problems 6 and 7, which '?"
‘ require half sections. Omit instructional notes. ‘Given part names

in title strips. Move dimensions to new locations as necessary.
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- .Sample 4.0105 Page 209, Spencer.
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Aruitoxt provided by Eic:
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\ / N \\ '_f L : )
‘ l - ' \\- l
I\ - \ A
P RN
| N »
! P ¢
{__i = ! Fig. 10-46 Draw the protiles of the sharp
T | | ' ‘ - “V" and the American National Unitied
N \ re—— e rer— N thread. Letter the name of each under il.
CeCIR e ~ Pitch = 1",
I .
1 ::Z.:; R v : :
oy I} o _:" — ﬂv }‘, // //},’4/ E
; L= . “ J
= :& o ///// e
l 1 ‘———.h—— - T = d
=== A =T e //////// Zaa

Fig. 10-44 Draw two compiete turns of a
right-hand helix as shown above. Use
dimensions indicated and work full size.
Number all poims to lvoid errors.

Fig. 10-45 Draw two complete turns of a
left-hand heiix as shown above. Use di-
mensions indicated and work full size.
Number ait points to avoid errors,

Fig. 10-47 Draw the profile of the square
thread. Letter the name under it. Plich

= 1"
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(
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L —— =

. ; % .
s

l
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—e e — -
|
|
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7// 005

4.

SN

Nk
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C

Fg. 10-48 Schematic representation of screw thresds. Take
dimensions from the printed scaie at the bottom of the page, using
dividers, Oraw the views as shown and complete each as foi-
iows: A = schema representation showing 1"-8UNC-2A

/,/ ‘., ’
27
. F F
saction through 1'-8UNC-28 (internal) threads; O = rlght-dd’
view of C, E = schematic representation of section through °.

drill x 1', deep, 1"-8UNC-28 x 1Y, deep; F = schematic ropn-
sentation of section through * drm X 1Y, deep, 1"-8UNC-2B

dimensions from the printed scale at the bottom of the page, using

' dividers. Oraw the views as shown and complete each as foi-
‘lows: A m smellﬂcd

representation showing 1"-8UNC-2A
threads, B = ond view of A; C = simplified representation of

oy

1

threscs; B8 = ¢ ew of A; C = schematic representation of x 1!, deep.
z i

: . l A2 | D7 /// 7///////////////5

| / 7]
- . ] ' + ' - + —_ % - —_,;"'

| | y

Y, 7 o /) ' ’ 3 / 7 ’,:

. NN e a2 LA W

¢ + (Rl 3 F

Mg, 1049 Simplified representation of screw thresds. Take section through 1'-BUNC-28 (internal) threads; O = ﬁght-udo

view of C. E = simplified representation of section through *

drilt x 1', deep. 1"'-8UNC-28 x 1'/, deep; F = simpiified ropn-
sentation of section through ‘., drm X 1Y, deep, 1”-8UNC-2B
x 1!, deep.
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Task 4.0403 See Fig. 14-39, p. 263, Spencer.

Detailed Threada; Draw problems assigned.
titles to title atrip.

Omit all inclined lettering. Transfer

@ AMERICAN STANDARD THREADS ~ 48" X THD DEPTH @ AMERICAN STANDARD THREADS
CHAMFER :
; . ‘ Complete the views
| : v ////'/7/ i« IR—EUNC—ZA
| 24 -4uNC-3A L/ ;
‘ / r 4 - f—th 24 so— B+
WY A SRR A 4
S : L,
‘. l' j T
LTy N ,
N - . t - ) ' uf . 0 '
s Compiletlo Liresw 10 cerni, . [ i
! threods here ' tnrvaus here | : i
: In sect cn . i . B
] ) | ! &
) v a0 - Ttreurted '
- < - 3 m Ena vew ol  seéctiorncl End view 0
i N )
Alterugte (1) Draw 221 QUIC-2ALH | 1 snart rew Ofout of nut L))
/ ' T‘/IP/O 1105 . . ~ L . ' [
: . ‘ Alterralsr (12,200 1 SUNC 2ALH TRIPLE threds
@ 0cow 24 - 44 UNC-3A ””’"L 4+~ 2 A Broblem . (i) Jruw 15 6 UNC- 2A threwds H
ut with nurt i etevation
v 4 '
> 1 Ll
(3) swware anp ACME HARE ADS @ . g - g N R o
‘ ~ i§ == - ) ©LQUAHE ]
i i ‘
, 2} -2 SQUARE - - BDRILL / 2} -2 acmE. L1y ’ i .o |
’ R ' : 4 0
. / N ) £ .- é’" ' ’ [
i \ \ '
! AR A 4 .
R N
l + '\N - ) "1‘ A\ /
\ !
1 : z
|
! \: 1 :
: [¢]
. g {Threaded) J e 3{Threaded) | ‘}’ SCUARE THREADS | ' ; !)“)
!
F /{ -— 8 - - - - J !
. Alrernolg (1) Uraw Zf -2 ACME thids
Allgcnate Problgm Drow double 1hreads Problems ()Draw 2§ -2 ACME or SUARE, DOUBLE, L H or R11

E
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Aruitoxt provided by Eic:
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- Task 4.0405

-2 ér‘* Al =C
3 RrEe
i
[ . .
® 3
) S ‘
—— NG 2X |
< .i. __Z?cos% |
y - )
N e R
- NP
ke tsi} N\E
N
L3 3
m - j“ .
|2 -

*Pig 14-40, (Bxercise 4), page 264, Basic Technical
Drawing, Spencer. Symbolic Threads and Fasteners,
Draw problem assigned. Omit all inclined lettering. o
Tranafer titles to title strip.
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13

Task 4.05 See Fig. 16-46, p. 332, Basic Technical Drawing,
Spencer.

See Fig. 16-49, p. 334, (Examples 3 and 8 for given degree
angles in isometrics), Basic Technical Drawings, Spencer.

—— e -

I e v 1
iy T T
e ' JT LA _Lg-]-
AT | “pe thobe
-1- g oRILL k% e
' ; 2 HOLES

-t - lyl‘_axé) - O r

{
' Y . [
= : . nein |
. ' N -t O !
- . .31 “
A L L

.

- 5  —d - 43 A - e
@ sroa s | e
o (8) &N FEZDER
. ‘ Fig 16-49, Isometric Problems. Locate starting corners

A. Move titles to titles strip and omit dimensions
unless asaigned. ' :
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Pig. 16-53, p. 337, Basic Technical Drawing, Spencer. Oblique i’roblems.
‘ Locate starting corners A. Move titles to title strip and omit
dimensions unless assigned.
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Task 4.07

et gt Cenpr e
o - ’
- i
"I -rm
PCTURE PLANE J 7
B ' 2
i -a- PR
- Zé‘ - - 2'% R |
" - T \
~

JHORIZON S

8
—33—

-, ‘ ;o }
- 7 = = *?
— R E) . .5 ‘

_ [ an UMD LIML
3 | 1 , |
bt~ e 4 - P ‘
L %e TOWNE SCrmutL LTt UNT oPRgRECT L€ ~138 | sgat [om NG |
T, PR T ) vaad A CATP 5 o \ 24 20 - |

Pig. 16-54, p. 338, Basic Technical Drawing, Spencer. Two- o
Point Perspective Problems. Omit all dimensions. Letter

|
|
VPL, SP, etc. - |
i
\
__ - - -t ' ' . ‘
T T . : B J LU |
: - = i _ |
-0y , PCTL R . | ‘ )
T ) E—
E1 -3~ -~ -2 - ;
ﬂ .
 E— HORIZON P —— (VP
1 - -
l zi “é’ w— 3 e - a—— e 5,1, e -
i
"" ST N AR e Oraw perspective }
’ ’
T ;___,g___‘ I JRILL — 2 - -1 DRILL, |
P 2 HOLES !
i
' | ~—r—
N l
A@ r—r t
. {1 AROUND iy o m I
r t
- 20 _ lsp
- TOWHLE  SUOOL I ~POINT SEASOY CTIVE €LAgs | SEAT louruo
t om BY TAu 3 L. 4CALE Ay uarr neo ] e za | a

Pig. 16-35, p. 339, Basic Technical Drawing, Spencer. One-
Point Perspective Problems. Omit all dimensions. Letter
VPL, SP, etc.

See Fog. 18-54, Technical Drawing, 6th ed., Giesecke.
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Task 4.08

Fig. 18-53 Developments. Scale: fuli
size. Problems A through L are planned
tofitonan 11 x 17" or 12" x 18" draw-
ing sheet. Draw the front and top views
of the problem assigned. Deveiop the
stretchout (pattern) &s shown in the exam-
pie at the right. For problems A through
F. add tha top in the poeition it wouid be

- drawn for fabrication. include dimensions

and numbers if instructed to do so0. Pat-
terns may be cut out and asssmbied.
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T 49
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i l
87 8
I

Pig. 18-53, p. 340, snd 18-54, p. 341, Mechanical Drawing, French,

Pig. 17-32, p. 362, Basic Technical Drawi

D=107

, Spencer.
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. Fig. 18-84 Make two views of the problem assigned and develop the pattern. Scale’ tuil mize,
Page 341, Prench. ) ‘ ' ( -
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.

as | 30| 48] ag] 40| 457130

From Fig 12-H select problem and drew
two ghven viewsy In pasition shown here,
Omit ends from
pattern) Letter ol points

N,

Pig. 1(y32, p. 362, Spencer. Parallel-Line Development Problems.
patterh of problem assigned by instructor. Omit table and all spacing, dimensions, and

instructional notes.
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TASK 4.09 ¢

‘

See Pig. 17-34 and Pig. 12:§§,~p. 364, Basic Tdchnical Drawing,

\ Also see Fig. 18-54, p. 341, Mechanical Drawing, French.
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Task 4.10, { ' : -

 See Bxercises B and F, Fig. 18-55, p. 342, Mechanical Drawing, French.

T e I Vavil

Fig. 18-55 Make two views of the problem assigned. In problems A through O. complete the top view
and deveiop the pattern. In problems £ through J. compiete views where nacessary by developing the
- line of intersection and completing the top view in G. H. and /. Develop patterns for. both parts in probiems

. E through J.

| | 15i .
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- Task 5.05

For Sample Taaks see: i

Pig. 15-41, p. 295, Bauc Technical Drawing, Spencet
Pig. 15-46, p. 299, Ba.a:.c Technical Drawing, Spencer.
Fig. 14-71, p. 439, and Fig 14-77, p. 443, Technical

! : Drawing, Giesecke.
L ‘HAM .
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Fig. 15-41. Loco Screw vJack.
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Task 5.05

Fig. 15-46, p. 299, Basic Technical Drawing, Spencer.
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Sample Test 5.0401 Student's Name

¢

Date

QUIZ ON FIELD TRIP B o
'_ﬁs OP PROCESSES = - ’

Field trip to: NORFAB (local industry)

1.

'3,

4.

5.

6.

7.

‘What 1s the smpoihlflat'graniteAtabie‘used for in the machine shop?

* What is the use of the Optical Comparator?

dv———

List at least three machine tools you observed during the field trip.

In which direction does the flat horizontal table, on which many of

the machine tools are mounted, move?

If a round part, such as a shaft, were to be made, which machine
tool normally would be used to machine the part?

Why are some metal parts pellet blasted?

Summarize the Shop Foreman' s statement concerning showing dimensions
on drawings?




Sample Test 5.0401

1.

2.

3.

4,

5.

6.

7.

8.

9.

10.

SHOP PROCESSES - WOEKSHEET A

NAME :

List two ways of rough forming machine parts.

Identify where finishing work usually 1is done on,machine parts.

3

]

Describe how castings are made.

Define forging.

Sketch and identify eight different forms (or shapes) in which
metals can be purchased.

Define welding.
Describe a lathe.

Identify the tool used to form a counterbored hole.

Identify the tool used to countersink a ﬂgle.

Describe a milling machine.

.
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PROFICIENCY REPOQRT




PROFICIENCY REPORT
for

Vocational Course

Student:

High School:

Vocational Center: 0.

Date Training Initiated:
First Year Completed:
Second Year Initiated:
Second Year Completed:

Inatructqr:

DIRECTIONS: The purpose of the proficiency report is to communicate to the
student, other instructors, or potential employers the abilities that a
‘ - student has demonstrated to the ifstructor in vocational training. Mark
each task as soon as possible after instruction or skills demonstration.
If instruction is not aimed at task proficiency, or if only an orientation
or introduction to the task was provided, DO NOT mark a proficiency level
or mark Level 0. Levels l1-4 indicate that instruction was given and the
proficiency may be interpreted as follows:

. Level 0 No skill level demonstrated; proficiency training not
given in the akill.
Level 1 Individual's skill level 1is not what 18 generally expected
for entry level employment.
Level 2 Individual's skill level probably is what is generally expected
for entry level employment, but the individual probably will
: need close on-the-job supervision for a while longer.
— Level 3 Individual's skill level is what 18 generally expected for
entry level employment,
Level 4 Individual's skill level is equal to that of a worker with
t . some on-the~job experience.

For further description of the levels of proficiency; see the "Proficiency
Report" section of the Policies and Procedures Guide for Articulation Between
The School District of Greenville County and Greenville Technical College.
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Student:

PROFICIENCY REPORT

’ [ /]
‘ll’ DRAFTING I > W
e 9. 38
. O =N 0 -
. . 13} 0o O
EEEEEPE T
£3333328 55
MODULE 1.0 _ CLASSROOM SAFETY
MODULE 2.0 BASIC MATH REVIEW
2,01 Fractions
2.02 - Decimals
2.03 Volumes
2.04  Areas
2,05 Metric System -
2,06 Angular Measurement
MODULE 3.0 DRAFTING I
3.01 Introduction to Drafting
'3.02 Use and Care of Instruments
, 3.0207 Reads and Uses Dif ferent Drafting Scales
~ 3.03 Clean Drafting Instruments/Equipment
3.04 Applying the Alphabet of Lines
3,05 Lettering, Freehand
. 3.06 Lettering with Mechanical Devices
3.07 Use of Drafting Machine
) ) 3.08 Geometrical Constructions
) : 3.09 Sketching and Shape Description .
'_ 3.10 Multiview ZOtthograpEicS Projections
C3.11 Principles of Diazo Reproduction Process
o . 3.12 Make Diazo Coples of Original Drawings
3.13 Dimensioning
3. 14 Shop Processes -~ Machining ,
3.15 Applying Tolerances .
MODULE 4, DRAFTING
4,01 Section Views
4,02 Auxiliary Views
4,03 Revolutions
4,04 Threads and Fasteners
4.05  Axonometric Pictorial Drawings
.06 Oblique Pictorial Dtawingg
4,07 Perspeétive Pictorial Drawings
4,08 Parallel Line Development.
4.09 Radial Line Development
4,10 Intersections
MODULE 5.0 DRAFTING 1
5.01 Working Drawings
DRAFTING I PORTFOLIO OF DRAWINGS (SEE RECOMMENDATIONS)
OPTIONAL TASK Cams
OPTIONAL TASK Gears
OPTIONAL TASK Pipe Drawing
OPTIONAL TASK Render Design Using Ink
' For vertical articulation, emphasis should begin with Task 3.04
Comments:
Q ‘ ’ ' 150
[ERJf: Instructor's Signature:
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TEXTBOOK REFERENCES

SECONDARY LEVEL -

French, Thomas E., Svensen, Carl L.; Helsel, Jay D.; and Urbanick,
Byron. Mechanical Drawing, 8th edition, New York: McGraw-Hill
Company, 1974.

French, Thomas E., and Svensen, Carl L. Mechanical Drawing, 7th edition,
New York: McGraw-Hill Company, 1966.

Giesecke, Fredick E.; Mitchell, Alva; Spencer, Henry Cecil; and Hill,
Ivan Leroy. Technical Drawing, 6th edition, New York: MacMillan

Publishing Co., Imnc., 1974.

Jensen, C. H: __xinee:;gg Drawing and Design, New York: McGraw-Hill
Company Canada Limited, 1968. (Reference for drawing)

Spencer, Henry Cecil, and Dygdon, John Thomas. Basic Téchnical Drawing,
" New York: MacMillan Publishing Co.. Inc., 19754hnd 1980 editions.

1
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REFERENCES

A State Articulated Instructional Objectives Guide for Occupational

Education Programs (State Pilot Model): Drafting (Graphic Communicatioms),

Kenansville, NC: James Sprunt Institute (Joint research project N
sponsored by North Carolina State Department of Public Instruction
and the North Carolina State Department of Community Colleges),

1978.

Articulation Agreement for Drnfting[Eng;neeringiGraphics Technology,
Bennettsville, South Carolina: Marlboro Vocational School/
Chesterfield-Marlboro Technical College, 1979.

Curriculum Articulation: Engineering Graphics Technology, Florence, SC:
- Florence-Darlington Technical College, 1980. .

| Curriculum Guide fo} Drafting, Baltimore, MD: Baltimore City bﬁblic
Schools (Vocational Education Area), 1975.

Curriculum Guide for High School General Mathematics, greemville, SC:
The School District of Greenville County, 19179.

oo .
Curriculum Guide for Trades and Industries Drafting and Design Technology
Programs, Columbia, SC: " Office of Vocational Education, South i
Carolina State Dapartment of Education, 1970. ‘

Dictionary of Occupational Titles, 4th edition, Washington, DC: U.S,
Government Printing Office, 1977.

Engineering Graphics Technologf Articulation, Greenville, SC: Greenville
Technical College:, 1978.

"

Engineering Technology Divisionm, 1978-1980, (Catalog), Greenville, SC:
Greenville Technical College, 1978.

High School Credit Courses for The School District of Greemville County,
Greenville, SC: Instructional Services, The School District of s
Greenville County, 1980. . ’

Outline of High School Credit Courses, Accreditation and Educational
Improvement Section of the South Carolina State Department of
Education, Columbia, SC: South Carolina State Department of
Education, 1980. ;

Schurter, William J.; Geary, James M.; Seger, Craig A.; and Veverka,
Paul A. Architectural Drafter; A catalog of performance cbjectives,

performance guides, tools and equipment, College Park, MD: University
of Maryland, Department of Industrial Education, 1979.
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SOURCES _ S
y |

The follpowing references have been recently acquired and are available
from the Articulation Coordinator. They will be available in The School
District of Greemville County Professional Library at the end of the
articulation project.

RECENTLY ACQUIR

Mechanical Drafter is relevant to Drafting I as well as to the Mechanical
. Drafting option of Drafting II, secondary level. In addition, the
" materials contain math review instruction, suggestions, and sample
mesasures.

Grimes, L. A., Jr. Architectural Draftsman, Student's Guide, Austin,
TX: Instructional Materials Center, Division of Continuing Education,
The University of Texas at Austin, 1975.

-Grimes, L. A., Jr. Architectural Draftsman, Coordinator's Guide, Austin,
TX: Instructional Materials Center, Division of Continuing Education,
The University of Texas at Austin, 1975.

'

‘ T Grimes, L. A., Jr. 'Aaaiﬁnlent: Tests for Students and Worksheets for
’ . Coordinating Job Experience and Related Inatruction Using Arch-
itectural Draftsman, Austin, TX: Instructional Materials Center, .
-Division of Continuing Education, The University of Texas at
~ Austin, 1975.

Grimes, L. A., Jr. Mechincal Drafter, Student's Guide, Austin, TX:
Instructional Materials Center, Divisfon of Continuing Education, ,
The University of Texas at Austin, 1975. (Good reference infor- :
mation for Drafting I as well as for the Mechanical option in
Drafting II)

Gfiﬁzs. L. A,, Jr. Mechanical Drafter, Coordinator's Guide, Austin,
TX: Instructional Materials Center, Division of Continuing
Education, The University of Texas at Austin, 1975.

Grimes, L. A., Jr. Assignment Tests for Students and Worksheets
for Coordinating Job Experience and Related Instruction

Using Mechanical Drafter, Austin, TX: Instruction Materials
Center, Divison of Continuing Education, The University of

Texas at Austin, 1975.
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The work upon which this publication is based was performed °
pursuant to Grant G00-75-00453 with the U. S. Office of ‘

Education, Department of Health, Education, and Nelfare,

’

The:prof?ct presented or rdported.herain was performed
pursuant to a Grant from the U.  S. Office of Education,

" Department of Health, Education, and Nelfare. lHowever,

the opinions: expressed herein do not necessarily reflect
the position or policy of the U. S. Office of Education
'‘and no official endorsement by the U. S. Office of
Education should be inferred. '
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OVERVIEW

" In order for the graduates of the vocational hi;h school drdtin'; |
programs to entar the Ingineering thphics 'roehnolou program at crnnv-uh ' 4 |
T‘ehniul College at an advanced lml, course cbjectives, an Employsbility
Proul., and articulation pmc.dntu have been daveloped.

The concept sheats have t«u d-nlopod jointly by the {instructors im
the vocational high schools of Gr.qnvillc County and the donm: head,
division chairaan and members of the Edncationﬁ Devalopment Téam at Greenville
Technical éou...." Their purpose is to help insure mtotli:y.of objectives
to be covered at either lchool\ oi: collegs.

The Student's Employsbility Profile shows the major mechanical draft-

ing units plus a further breakdown of competencies that can be used by an

‘ Anscructor to kesp a running account of a student's progress. - The compleced

form supplied by the vocatianal school instructor v:l.ll'bc ‘used along vith
ochor data to help determine at vlut level the student may entsr the Engineer-
ing Graphics Department at Grnnvill- Technical College.’ l'h- same form
will be used at Cresenville Technical College and the additional tasks and
competancies will be checked as they are reached. |

When the student leaves GTEC, the completed form may b.c used by an

employer as a guide with fotcmc., to his technical skills accomplishments

- and also as an indication of his attitudes, behavior, and work habits.

The major units and competancies listed in the Employability Profile
cover many lplci;lillﬂd-f‘illd. of drafting so that it is highly unlikely that -
any ons student will cover them all even though he completes tvo years at a
vocational school and two years at Creenville Technical College.
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The foilmving courses will be considered for exemption:.

\

Course Title

Engineering Graphics I

Engineering Graphics II
Engineering Graphics II1I
Related Drafting Courses

Engineering Drawing I
Engineering Drawing II

- Course Number

EGT 111
EGT 121
EGT 131

EGT 112
EGT 122




FLOW CHAKT OF ARTICULATION STUDMTS - BGT

kaﬂ""l "

'Dcéidu to go to GTEC | *Notifies voca- *Provides: Recom-
*Informs counselor or ’__“ ‘tionsl instructor || mendations for
instructor ‘ . of students place<! advanced place- -
®Assembles portfolio of .| | ment and progress || ment and employ-
drawings for interview , ‘ ability profile -
with department head 4 sends to Gﬂq
. A ; EGT departaent
' ‘Conucts GTEC head y
! Technical divi- '
! sion counselor :
[ to arrange appoint- .
. i ment for students
‘ personal visit.
) K b
A 4
GTEC COUNSILOR
'Afrm;ns meetings
between studemt
and technicsal
division chairman
and department
heads
‘Makes arrangements
for student to take
plnxt!::::.h | *Meets with studm to discuss
. lacement ‘ EGT Program :
E:::ut“ prae , *Interviews student
*Contacts student ~ = = ‘Review: Recommendations
. ' employsbility profile, portfolio
for interview o . and placement test to builds
L 2NN | students schedule

| STUDNT *Notifies vocational center
counselor of students placement
°Goes to computer

- comter ‘Re-evaluates student five weeks
*Psys fees at Dusiness into quarter - student sdvised
.Offico . as to progress
Attends Class ' '
-— “Notifies vocational center
| counselor of student progress
!
|
4

Lmu-tor Completed 1 69




ARTICULATION EVALUATION PROCEDURE

Studnu7 who graduate from any ‘Greenville arsa vocatioual centers'

drafting program may be potn:l.ttod to exsmpt one, two, or three qurun }

of ad.nutn. mphic. from the Engineering anhica curriculom or one

-qumr of eagindering drawing from the Arehi:octurd Izgineering Tech-

nology curriculum at Greenville Technical College.

The following steps -hon.l.d bc taken by vocauonnl school -tnd.nu vho - ,

plan to apply for exsmption tto- cn.d.n.oriu mphic. or enginsering

. dvawing courses. ; <

1. By the nddlo of your senior year ask your instructor or counn.l.or to
countact the Technical Divigion counselor at GTEC and set up an appoint-

-nttatmeonhammlmit. N

2. Anﬂ‘-ltlwillbclld.by :homcmor toryouconut the
Technical Division. chairmen, the department heads and to visit the
drafting labs vhile classes are in session.

3. Ymmohtmukam-nnutorndcouh:hoplm:
tast lthinuntdbyﬂ‘lcuthor ntyou'-chool or at GTIC,

b, mmmamimmdoruuwﬂutoymmtndw ‘

tact you tOo arramges for ea interview.

5. Providing that you have met the general eutrance roquir-mt- you will

osad a recommendation from your instructor for advanced placemsnt.
(This will be sent directly to the department head).

6. You will need an Employabilicy Profile. (This will be'sent directly to

the department hud by your instructor).

7. You will need a portfolio of your drawings either originals or prints.
(Bring this with you when you are called for an interview with the GTEC

departaeat hnld)

L7y
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GREENVILLE TECHNICAL COLLEGE. . 'EMPLOYABILITY.PRC:"LE

. ENGINEERING GRAPHICS DEPT. L ' '

w P. O. BOX 5616 STA. '"B" S g . -
GREENVILLE, S. C. 29606 . ° Occupation: - Drafting

TELEPHONE, 242-3170 EXT. 253 o ;

Ay

SKILLS PROFICIENCY RATING

NAME
Last: First
, ADDRESS . PHONE
TOWN, STATE, ZIP
EVALUATGR’ | TITLE DATE
RATING LEVELS: 1. Instruction Not Received 3. Satisfactory
« 2. Needs More Instruction 4. Outstanding N
: _ 12 3 4

se & care of instruments & materials

—Alphabet of lies

0 . ther gections




ASTENERS

Specification and representation

Kinds and classifications of threads

Springs

WELDING

Standards and symbols

Application

PRODUCTION DRAWING

Assembly and detail

_ayout and design ‘ N

" Bills of Materiils, standard note

Revisions and related forms

Detailed assembly

DETAILED DRAWING - SPECIALIZED

Casting and pattern

Machine

[~ Stamping

Weldin
Bz_pfoaoa view

e -

BICTOMAL DRAWING _

__lsometric

Oblique Pro jection

Perspective

TECHNIQUES IN INK

Line work

Lettcrin!

SKE TCHING REPRODUCTION

Prints

epia

Other

RELATED INFORMATION

Time cards and clock

Time sheets

Drawing no. and part no. 'system

REF ERENCES

Machinery's Handbook

Architectural Handbook

industrial catalogs




ASIC MATH INCLUDING METRIC SYSTEM

b ractions and decimals

Volumes and arms
eights :

Dasic slide rule

S L

Mechanical

“Electrical .

"Coastruction

Architectural

"Graphs & charts

GEARS AND CAMS

Nomenclature and profiles

Iatroduction to lormulae ratios -

Bearings

STHER DRAFTING AREAS

Architectural

‘Structural

Plumbling, heating and alr conditioning

,lectrical and electronic

ap a OpOgrap T

1S 1

Tositional and lorm tolerances (true position)

Maximum Materia

umerical control

APPLYING FOR A JOB

Appearance

Attitude and faoIInl

Filling out applications

Resume

What not to do

Re!ereﬁéel

Interview Know-How

COMMENTS




ATTITUDES, BEHAVIOR, AND WORK TRAITS

‘ EVALUATION: Please draw circle around numbers that are most appropriate.

-

RELATIONSHIP WITH OTHERS

1. Unable to determine at this time
2. Has difficulty with others

3. Gets along satisfactorily

4. Exceptionally well accepted

COOPERATION

.  Unable to determine at this time
2. Generally not cooperative

3. Generally cooperative

4. Exceptionally cooperative .

COURTESY .

|.  Unable to determine at this time

2 Poor attitudes, needs improvement '

3. Generally courteous

4. Exceptionally courteous and considerate

DEPENDABILITY

Q.

Unable to determine at this time
Needs constant follow-up

3. Generally accepts responsibility
4. Exceptionally reliable .

INITIATIVE

1. Unable to determine at this time
2. Never initiates action

3. Seldom needs prodding

4. Exceptionally good '"self -tartor"

JUDGMENT

l. Unable to dotormino at this time

2. Often uses poor judgment

3. Usually makes the right decision

4 Above average in making decisions

SELF CONTROL

l. Unable to deternrine at this time P
2. Tends to be excitable

}J.  Well balanced

4. Exceptionally well balanced

EY

CONCENTRATION
1. Unable to apply self to job at hand

-

2. Concentration fluctuates
3. Satisfactory concentration level
4. Highly satisfactory

ADAPTABILITY TO NFW JOB TASKS

l. Cannot adjust to new assignment
2 Has difficulty adjusting ‘
3. Ad&justs adequately

4. Adjusts well'to new assignments

MOTIVATION IN OCCUPATIONAL AREA

1. Unable to determine at this time
2. Lacks motivation

3. Average interest and application
4. Highly motivated

Q

ADAPTABILITY

l. Unable to determine at this time
2. Has difficulty in adapting

3. Usually accepts change

4. Solf reliant, imaginative

DEXTERITY REQUIREMENTS FOR THE

OCCUPATION

1.  Unable to determine at this time °’
2. Prognosis for success is poor

3. 1s well suited. Shows potential

4. Highly suited to needs of occupation

CRAFTSMANSHIP AND SKILLS

l. ~ Unable to determine at this time
2. Substandard work

3. Average performance

4 High standards of performance

EFFICIENCY AND PRODUCTION

1.  Unable to determine at this time '
2. Often wastes time and effort

3.  Makes effort to work effectively
4. A steady and productive worker
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SAFETY .

1. Unable to determine at this time
2. Lacks genuine concern for safety
3. Satisfactory practice of safety
4

. High regard for safety requirements.

WRITTEN PERFORMANCE
1. Unable to determine at thisg time
Work is selfom good

3.4 Work is generslly good

4. Work is consistently good

TOLERANCE

1. Cq/mot tolerate msnﬂobnhcl“
2. Has difficulty with obstacles

3. Generally sticks to job

4. Sticks to job in face of obstacles

CONSISTENCY OF WORK BEHAVIOR

l. Very unstable work behavior

2. Generally more erratic than not :

3. Showed moderately steady work behavior
4. Showed steady work behavior




Gmilh Technical Collm is ptmﬂ to offer tuitiom achohr-
-hipo m ‘each of the A:ucuhtion Gnnt pro;r-x !hchin- ‘rool ‘Tech-
l‘hu Induserial Rlectricity, and xn;inn.d.n; Gnéphia F‘rochnnl.ou.
) Thase och.htnbipo nc- nmuud at sn A:nclhtion Grant Advisory
ro v cc-um maeting ud hardily .pprom by’ éhe Gresaville Technical
| coum m:rauon ‘It is hop.d their uelption will stimulate
" 1aterest ta contimiag quality education and training in thase fislds.
o ‘The Donaldsia, Enoree, and Poochills Vocational Ceatars wiil
) o sach select their moet outstanding and/or worthy studeat m their
drafting, electricity, aod sachine shop programs. Vade Lampton iigh
" School will select a studeat !ro- their electricity program. Th-
‘ - :hm scholarship. students from each centsr will receive one qmtori
of eyidm free study at Grocwillo Technical College. um their
fint quarter, each ntnd-nt sy receive an utmion for anothor
quarter based upon review and approval by his or her mtructota and
departasat head.
. After the selection of the students by their instructors, the
directsr or principal of esch echool should send a copy of all the
semss to the heads of the Industrial and Techmical Divisions, Mr. J.D.
m and Mr, IA-Cc-ny This ummarytom:r. the tuitiom
-t’t be svailable vhem the studant begins. |

ol
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! y CUTDANCE TNFORUATION YORM -, | _

This form vas designed to supply feeddack to ‘guidsass counselors,
imstructors, and m&nmn. ‘I: will be seat by ths Gresanville
Techaical College departmeat mvnlvod to th- vocatiomal ceater q-ch

time thers is a horisontal line of ssterisks. The informaticn o the
form will mlyduato wdn‘q.mdfcc:im and suggest -

comtinuation or change in our procedures.

PP ST YIS I R R R E R R R R R R R A i

IT IS DXTEMELY IMPORTANT THAT TEE STUDENT OR HIS/HER PARENT IF TAX
' mmmxamsmmsmm(umsxmormnm.
1T WOULD BE ILLEGAL TO DISEMINATE THIS INPORMATION FROM GREENVILLE

TRCENICAL COLLEGE WITNOUT THE PROPER SIGHATURE.
‘k
.l!
'i\)«' I ' ~y
ERIC 177
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‘ | DIGINEERING GRAPNICS »
« o ARTICULATION STUDENT'S PROGRESS :
Your student, , , frgm :
Vocaticusl Camter has exsmpted IGT ., ., , and may :

. (comditionally, wmconditioumally) enroll in EGT (quarter ). :

T ’ »

., . This placemsat vas based eu »
S _____yertfelio »>
L enployabilicty prefile filled out by »
v vecatienal imstructor's recommemdaticn :

El .‘

Date of evaluatioa ~ :

. »

.8 -

e ¢ 7 . ‘
. . PR
. J - ’ 3 N
i”ﬁ..:."..-.'..."...............t.......h...
I .

A _____yregreseing satistactorily .
. , ___msved back to level of competence (uay be able to fimish
W'- wotk, say. heve: to :mxpdughu) ' o
- l,zdat'i ow . ) Instrectst's -tu-m;
- " D‘g.

- v

.._t...............'..iﬂ.............tt...

The studeat at the emd of the first quarter of work
suscesefully cemplated KGT (grade ) omn (date).
received am incomplate
drepped ost before the emd of the quartar
bessuse of

.......................................G.

Studeat's status at the ead of the first yesr of work -

176
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ARTICULATED DRAFTING ONITS
_ FIRST QUARTER
1. Iastruxient)Drawing (One View)

ric Con-mgcidn

4. Sketching and :Shape Description N : , E

5. Dimensioning - g
6. Reproduction and Control of Drawing ' /

7. Multiview Projecticn

SECOND QUARTER | - . | -

8. Saction Views | A a
9. Auxiliary Views

10. Revolutions |

11. Screw Threads and Fasteners | ‘ . ’ o

12. Isomatric Drawings } | R ' .

13. Oblique Drawings |

14. Intersections and Developments

_THIRD o | ;
15. Shop Processes Y.

16. Working Drawings
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lér mv‘ - | "/ (@ENVILLE TECHNICAL COLLEGE ' y

7 COMCEPT /FERROMANCE CRITERIA
1.0 Instrumsent Drawing (One View)
- 1.1 Demonstrate the use of draft- Given a drafting assignment to do on To the instructors satisfaction v
ing instruments the drafting board where instruments : '
: ‘ and other basic drnfting equipment is
‘necessary

1.2 Do the assigned one view dnfting _aning!will be drawn to scale using ANSI Standards will be used to the

proble-s o : the proper pencils on the assigned instructors' satisfaction
' sheet size and title block layout, : ‘ ‘ - ’
& , - | Drawing will be centered on the sheet . T
1.3 vlfettor the necessary notes on the § Use the proper pencil to get dark sharp It must be dark ehough to make a good-
drawing and in the title block lettering . , readable reproduction
2.0 Lettering -
2.1 Perform legible letter‘ing exer- ' Drafting standards and handout examples § Lettering must be easy to read, ,
ctses (letters, numbers, fractionsf§ will be ed. Proper number of reproducible and mot more than a §
- symwbols} o strokes and direction of stroke must be | variation away from verticle. Spacing
« used. v . § between letters must have equal area’

‘'within a 5% varhtion. Spacing |
sbetween sentences must be wniform
using two letter heights as the
., optimm,
o mn
2.2 Perform lettering exercises of
words, sentences, and paragraphs.

Ny

| . 181
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| T I © GREENVILLE TECHWICAL COLLEGE - o
= e

. .
CRITERIA
st ﬂ
3.0 Geometric Construction | . i
‘3.1 Bisect lines, nngles and const % Use drafting instruments as required . Bisected lines must measure within a
figures _ to do the probleas on the handout -§ tolerance of 1/64". Angles must be
: sheet or as assigned by instructor. ‘within 1/2 constructed figures must
’ ' ) be to instructors' satisfaction.
3.2 Draw regular polygons. . Same as above. - To instruétors' satisfaction.
3.3 Draw tangents to arcs, lines Same as above. ) | ' Arcs and. lines lust be tangents to the
and circles. a ' ‘instructors'. sntisfactxon

1 - 1

3.4 “iko_drnulngi that show the abowe |} Complete one view drawings with points To instructors' snti§fnction.
toechniques applied. of tangency indicated. : e

| o S X
18




Sketchingland Shape Déscription

Illustrate the six principlé views
used in dcscribing the shape of
an object graphiellly. -,

Illustrate the three principles
dimensions. :

Convert an isometric picture draw-
ing on grid paper to three vioew
sketches on grid paper.

Sketch 3 views of lssigned objects
on gril paper.

Add missing lines to complete the
shape doscription of objects.

154

‘nvuus TECHNICAL COLLEGE

oo

On paper using drafting instruments

1

‘Make 3 view drawings and label on each

view.length, width and/or depth as
appropriate. _ .

Use the problems assigned in the text
and do them on the grid paper provided.

Problems assigned in te;t shows 2 views
on grid paper, the third one is to be
added.

3 ﬁieu probleas are ziven with -1asln¢
lines.

All three views must Se"shoun to
scale in their proper positions.

The 2 views as shoun plus the 3rd view
must be shown in its proper position
to scale with all necessary lines.

All lines must be added before assigr -
ment is complete.




GREENVILLE TEONICAL COLLEGE

CRITERIA

Dimensioning

Demonstrate an understanding of
how and where shape dimensions are
- .placed on a drawing.

Problems will be given which show
undimensioned views of a part. The
student will measure the shipe and place
the dimensions on the view.

Demonstrate an understanding of
how and where size dimensions are
placed an a drawing.

Samo as above, except that some addi-
tional information may be partially
given i.e., thread class.

Both textbook problems and layout draw-
ings will be used. The student must

‘prepare the drawings and dimension them
using drafting instruments.

Demonstrate ability to completely
define a part by selecting the
viéews necessary to completely and
correctly dimension it.

Roproduction and Control of Drawing

Demonstrate an understanding of a

He will provide drawing and/or part
drawing identification systeas.

number identification for a set of
detail and assy drawings (See Para 5.2
£ 5.3). )

Demonstrate the ability to make a

Given a tracing, he will properfy and
diazo print from a tracing.

safely operate a diazo print machine.

He will prepare a brownline of ; tracing
using similar technique as 6.2 above.

Demonstrate an understanding of
the preparation and use of browm-
line drawings.

”

150

To the satisfaction of the instructor.

¥

‘ »Thq samo as sbove. -

)
To the satisfaction of the imstnictor;
ANSI Y14 will serve as a standard for
dimensioning practices. (Emphasis
will be placed on linework, lettering,
proper placement of di-onsions, and
choice of optiqu- wethod of dimension-
ing.)

Drawing numbers must be chosen 30 as to
avoid duplication, to the satisfaction’
of the instructor. -

To instructor's satisfaction using
both véllum and polyester base drawings

Ditto
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CRITERIA
X R ———
7.0 Multiview Projections
7.1 Make- 3 view sketches. To be made on 8 1/2 X 11 cross section || All three principal views must be in
paper from Isometric Sketching Problemsf their proper positions and sketching
on handouts or the ones in the text- sust be to the instructors' satisfac-
book. tion
7.2 Do the assigned Missing View Given: 2 orthographic views to copy Same as above.
Problems. on cross section paper and the third
‘ view.
7.3 Do the assigned Missing Line Given: 3 orthographic views with lines] All lines must be shown.
‘ Problems. ‘ missing--Lines to be sketched in. May , !
be either on a handout sheet or
problems in the textbook.
» - Wy
/I
¥ \,
1 P .
r 7 5.
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CONCEPT /PRRRORHANCE CRITERIA -

8.0 Section Views

8.1 Demonstrate a proficiency in the
correct terminology relating to
section vicus

Pass as a written test.

8.2 Make section drawings of cylin-

Problems will be drawn until they
drictl shnpod objects.

show clearly to the instructor's
- ‘satisfactionn that the principles of
- soctioning &re being applied in s
neat and orderly manner.

Apply good standnrd soctioning prin- :
ciples to simple cylindrital shnpad
objects. Drawings will consist of
one circular view and a full or half "’
section as assigned by instructor.

6.3 Make section drnuings of 1rrogu1

Same conditions as above.
shaped objects. '

Problems will be assigned until they

. are done to instructor's satisfaction.

i ’ : _

8.4 Make section drawings showing
revolved sections and broken-
out sections.

N

Problenms will be assigned from text-
book or handouts.

To ipstructor's satisfaction.

61
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: CRITERIA '

9.0 Auxiliary Views

* 1
9.1 Demonstrate a proficiency in the Written Make a'passing grade on a written test
use of correct términology relat-
ing to auxiliary views.

Construct primary auxiliary view Problenms showing orthographic views of To the instructor!s satisfaction.
of objects with symmetrical planes| objects will be given from which the " :
‘ ‘ suxiliary view will be-drawn.

Construct auxiliary wview of obj$-~ Textbook problems or handout sheets will To the instructor's satisfaction.
that have nsy-egricgl planes. be provided.

.
Construct auxiliary-views of
objects with curved surfaces.

/

P

s

Problems t& be assigned. | Same as above.

;/—0“7}
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o ~= L ®
e

. 10.0 Revolutions

CRITERIA

v

10.1 Construct a’ three view drawing off Given a 3-view drawing and direction 1008 correct projection methods .01
an object with a revolution of and/or degree of revolution. accuracy answers line quality.
the given front view about an
axis perpendicular to the frontal
plane.

10.2 Same as above except revolve the
. right view about an axis perpen-
dicular to profile plane.
10.3 Same as above with top view "
revolved about axis perpendicular
to horizontal plane.

12

10.4 Successivo revolution " : "

10.5 Revolve a%point about a normal Given axis, point and degrees of 1. To 1.01 accuracy
axis. revolution. ; 2. Answers, line auality
3. And oxample

{
"

10.6 Revolve a point about an
. inclined axis.
<
10.7 Revolve a point about an
oblique axis.

10.8 Revolve a line about as normal, Given axis, line and degrees or
jnclined or oblique axis. ™ position criteria for revolved line

To 1.0]1 accuracy

To answer standard of line.

By example

Using revolution & auxiliar vie
methods as required.

= i N e
« e o .
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CRITERIA

11.0 Screw Threads § Fasteners

Nritten Make a passiag grade on a written

snd/or perfor=ance test.

11.1 Demonstrate knowledge concerning
terminology used with screws,
bolts, nuts, threads, and fas-
teners.

11.2 Make drawings that show simpli-
fied, Schematic and detailed
threads complete with notes and
dimemsions. :

Problems as assigned by instructor. To instructor's satisfaction.

11.3 Make drawings that show square
head and hex head bolts and nuts
assembled. Complete with notes,

snd dimensions.

Problems assigned by instructor. To instructor's satisfaction.
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cmmne A

12.0 Isometric Drawing

12.1 Draw an isometric drawing of a Given cube size and instruction to use To instructor line quality and
cube. principles of isometric construction. accuracy standards aansi lines and
' 4.0l accuracy to isometric form,

12.2 Draw ellipse in face of cube us Given cube size and circle size. "
template., . .

12.3 Draw ellipse ia each face\of cubef Given cube size and circle size. ‘ "
using approximste four-center
ellipse mothod.

12.4 Draw an isometric view of object J Given object in 3-view, oblique or oo

' that has inclined planes and physically.
ta angles. .
12.5 Draw an isometric of an ohject Given object, 3-view drawing or "
that has an irregular curved pictorial. %
surface.

12.6 Draw and dimension completely an J Given object or pictorial of object. “ "
isometric view of an object
having ingles and circles.

4 19,
195 ; ‘
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13.0 Oblique Drawing

Draw an oblique view, of a cube

13.1
- using oblique pictorial ﬁ25h04-

13.2 Draw oblique view of object
having angles and inclined

sutfacos.

13.

(%]

Draw oblique view of objoct
having clrcular;pllnes or
features.

Intersection and Developwents
14.1 Construct prisms and cylinders
by parallel line development.

14.2 Construct pyramids and cones by’

radial line developments.

14.3

Construct transition pieces by
triangulation,

204
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CRITERIA

Given size of cube and angle of sight,
percent of depth protection and viewing
direction (cabinet, cavalier, etc.)

Given object, 3-view of objéht or
pictorial of object.

L

Assigned problems to be done on the

drafting board using standard drafting
techniques. - -

Assigned problems to be done on the
drafting board using standard drafting
techniques.

Samo as above.

Ansi line quality +.01 accuracy.
to oblique form.

s
To the instructors' satisfaction

/

When cut out and folded or rolled they
must form into the intended shape.

-Pleces must join together to fbf‘ the

intended shape when cut out, rolled,
folded and stuck together.
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CDHCEPT/'!IIIIDIHIIE CORDITIONS ' CRITERIA

15.0 Shop Processes

15.1 Make working drawings of{‘%chln. Parts are to be machined from castings. | To the instructors' satisfaction
parts Correct terminology must be shown in the
: notes and specifications.

15.2 Make working drawings of fabri- Parts are to boe shown nsse-blcd by To the instructors' satisfaction
‘ cated parts welding.

15.3 Take a test on terminology Written test to cover terms, notes, 85%
i relating \to shop processes machine tools, manufacturing processes,
| dimensioning, tochnlqucs and applica-

- tions, etc. - .
(<]
(¥}
u .
E y
-

1
~——

| (). | ‘ ’ elo




.IREE.W!LLF TRCHNTCAl COLLEGE | ‘

CONCEPT /FERPORMANCE ,  CORDITIONS

— CRITERIA

16.2 Working Drawings

16.1 Demonstrates an understanding of J The student will prepare part drawings Each drawing must include all informa
a detail part drawing _ from problems assigned by the instructon] tion necessary to properly fabricate

; B the parts to the satisfaction of the
instructor.

16.2 Demonstrate an understanding of Problems will be given in either of two f The student must tetermine which part
assembly drawings and the rela- formats: .ﬁ, ~ require detail p=rt drawings, and the
tionship that detail and assemblyl a) Exploded pictorial drawings with must prepare these drawings as noted
drawings have to each other. dimensions and materials noted above. He then must prepare all

b) Cro%s sectioned assembly layout necessary sub-assembly and assemblv
drawings with design parameters drawings which will include a listing
} : defined. of parts in family-tree order.
. _ N
5 ih.3 Advanced student work: | The advanced students will be appointed } The layout will be completed to the_

’ Demdnstrate. an understanding of J as job leaders and will be assigned one § satisfaction of the instructor, and -
the responsibilities of a lavout or more detail draftsmen. The job will include a sequenced assembly
draftsman, | cipt¥in will prepare a layout of a more procedure. The respons$ibility for

. complicated device from a problem" § handing in a complete drawing paclage
assigned by the instructor. When the 'will be on the job leader. (The iob
layout is complete, he will assign leader will check all detail and
detail drawings to the draftsmen and assembly drawings for completeness an
supervise their work. A correctness.

>
N ' ' *
g

9 204 N 1 205




ACCOMPLISHMENTS

The overall accomplishment of the Occupational Education Program Articulation

Project was the development of comptehensive atciculacidn policies and pYocedures
in three instructional areas common to Greenville Technical \:\llege and the
Greenville County School System. The areas were Machine Tool Technology-Machine
Shop, Engineering Gtaphics‘Technology-Dtafting. and Indusctial Electricity-

t

Eleciricity. i

/

/
The attainment of the! articulation poh%cies and procedures was factlitated by the
following: ‘

Statement of compatible and sequential behavioral objectives

by both secondary and post-secondary instructors .

Adjustment of classroom evaluation techniques to conform to
a competency-based placement program

Broadening of counselor information and skills in the imple-
mentation of articulation procedures
‘The Articulation Project was funded for FY-76 and a three month extension (July 1-

September 30, 1976).

‘\./

The status of the grant activities. is explained in the following narrative.

Specific performance objectives were developed for three occupational training pro-
grams to replace credit and clock-hour requirements. (Included in the appendices
of this report are Program Articulation Booklets which contain copies of performance

objectives.) The objectives for the Machine Tool Technology program were spécified

L]

‘ through the South Carolina State Department of Education Career Cluster Project.

L]
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. Thé Career Cluster Project provides objectives, materials, and evaluation mcthods
wbose‘uaago'is required of the area vocational centers. Vocational center an&
Greenville TEC instrﬁqtots specified performance objectiveé fak\che Industrfll N
EI;ctricity and Engineering Graphics Technology Programs.

~ . .
~ : &

Procedures were adopted to allow advanced placement of vocational center students
N

N

in post:—ucondary programs. Following the specification of program objectives,
instruments to .rate stu;iont skills were constfucted. The Engineering Graphica 3

: ~’I;ochnology program will be using a "Skills Proficiency Rating Form" and the Machine
Tool Technology Program will use a 'Machine Shop Transcript Evaluation Form." Each
of the three programs uses a placement exam. (The Industrial Electricity Program

uses & éoupetency‘ exam exclusively to determine advanced placement.)

<°

Effective ad!;anc.d placement is a bilateral decision. The institution must determine
a student's compentencies and prescribe appropriate instructionm. The student must
also feel confident of his abilities and of the phéemant. Students have the option -
of requesting lower program placement. Counselors encourage students, however, not

to choose an entry level lower than the one prescribed.

w )
The vocational centers and Greenville TEC programs utilize advisory committees tO
ensure instructional compatibility with industrial reality. These committees advise
on the specification of curricula, selectioanf equipment and instruction of new

methodologies. The @uttcea also make certain that training practices are commen-

surate to industrial noldu.

3

R

Special Articulation Project Committees were established early in the project funding
period. Committee membership was composed of counselors, instructors, program,

. administrators, commmity representatives, and project staff. The varied membership



provided effective constructive criticism of prbject: activities and commitment to

the implementation of the project.

. Program Completion Requirements were based on graduation standards established by
the State Board for Comprehensive and Technical Education and skills levels demanded
- by employers. The principal goal of the technical college and the vocational

centers 1s to provide opportunities for individuals to enter the labor market with

naximum skillg. ’

An integral function of the articulation process was the regularly scheduled meetings

»

3 of technical college and vocational school instructors. Instructors mge able to

discuss counon goals and fruntrntions, share teaching methodologies, and become

. generally more informed about each other S programs.

@ w0 activities D EveNTs
The major activities and events of the project are described below.

Tuition Scholarships——Grsenville TEC established a tuition ascholarship for the three

departments of each vocational center involved in the project. The ten scholarships
are awarded each June and provide one quarter‘ of free tuition. The scholarships are
renewable for one quarter after the student's work is satisfactorily reviewed by his

college department faculty.

Guidance Information ]?ot'm-'l'hil form was developed to provide feedback to the College

and vocational center counselors on the progress of articulated students.

\
Teacher Visitations—Instructors in the drafting and engineering graphics progr

‘ exchanged teaching ponitionl for one day. This exchange facilitated understanding

3 20y




of the particular instructional needs of each program level.

Counselor's Workshop—Project Staff coordinated a September workshop for Greemville

TEC and vocational center counselors. The workshop allowed coumselor to ''walk
through” the program. Ptograﬁ administrators presented synopses‘of the articulation
process as it applied to their instructional areas. Vocacionql center'instructors
were given information and materials to use in advising their students.

) ‘ ‘ .
PROBLEMS

The project was not completed within the fiscal year for which it was funded. At
the end of June, four activities remained unfinished. These activities were the

;alidation of the Indﬂ?trial Electricity Articulation Test, the comﬁietion of the
counselor training program, the establishment of a testing center to handle place~

. ment exams, and the dissemination of developed m:i:erials.

The Industrial Electricity Articulation exam was validated during the late summer.
Test items were matched with program objectives .and difficulty and discrimination

indices calculated for each item. A college testing center has not been established.

where in this report.

Fall 1976, was the first quarter the articulatioe process had been used to place

students in instructional programs. Although comprehensive evaluation of the program
is prematurs, the program does appear to have the necessary mechanisms to support
efficient placement of students. The program needs to become more widely accepted,

' but this acceptance will be a function of time as the participants become more

R0y
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confo'tabla with the process.

PUBLICITY ACTIVITIES

Included in the appendices are four articles which were published by thé‘creenvillek
TEC "in-house" newspaper, "Tectonics”". The '"Tectonics" circuiation includes all

full and part-time instructors and administrators and officials of forty other
institutions throughout the country.‘ Twé newspaper articles were published to
promote the program. These articles, also included in the appendices, were amnounce-

ments of lcholnrship awards.

DISSEMINATION ACTIVITIES
% '

Copies of the final report and the program articulation booklets will be sent to
the ERIC Clearinghouse for Junior Colleges, f@e’Center for Vocational Education
(Ohio State University), the sixteen techniéal éollegaa of South Carolina, each
vocational center in Greenville County, and the offices of the Greenville County
School System. Additional copies will be printed and made available to any

institution requesting materials.

PROGRESS ON DATA COLLECTION AND EVALUATION PLANS AND PROCEDURES

The Articulation Project was funded for one year oply. The year was spent in the
activities of initiating the project. The grant did not provide for a formal
evaluation process, however, as the program is fully implemented it will be evaluated

through the institutional research and program auditing function of the College.

This eveluation will be examining such program aspects as:

- Rluy
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Are the levels of advanced placem;nt appropriate for the
"I' student?

What is the effect of the articulation program on retention/
P attrition rates?

What is the efect of the program on length of study of voca-
tional center graduates? ) '

How do vocational center students compare with uon-vocational
center students on characteristics as academic success, job
placen‘ntf and wage levels? )

What are the attitudes of vocational center and college faculty
toward the articulatiou process?

{ .

i

GCreenville TEC hopes to answer these questions when the program enters its second
and third years. The grant funded seed activities only and therefore, thé College

deens it more valuable to assess the effectiveness of the total program rather

14

than the initiating activities.

OTHER ACTIVITIES
’Tﬂot applicable)
STAFF EMPLOYMENT AND UTILIZATION

(not applicabie) /

ERIC 21i .




Appemtqu

- Greenvills lechnical ﬂallagd
| COURSE 'SYLLABUS

@ | |

_ COURSE NUMBER EGT 111

-4
. " ENGIMEERING GRAPHICS I
COURSE TITLE
LECTURE HOURS 3 LAB/SHOP/CLINIC 3 QUARTER CREDIT 4
PER WEEK  __ _ HOURS PER WEEK ____ HOURS
PREREQUISITES NONE ' SEMESTER HOURS
CATALOG COURSE DESCRIPTION | e

This course 1is the*1ntrdductory course for students majoring in Engineering
Graphics and related engineering technologies.. Students will learn basic
drafting skil1Ts, including instruments and their use, lettering, sketching

\

geometric constructian, orthographics, and dimensioning. , 4

-
7

¥
<A

A

'QRPOSE OF THE COURSE ‘

The purpose of this course is to provide the student with basic "know-how"
and develop drafting skills to the point where the student can make good
detailed drawing §h0w1ng all the views, notes, lettering, and dimensions
necessary for a cbmplete shape and size description of an-object.

(/ v
N \Mﬂ
9

REQUIRED TEXTS AND omeh‘.renm.s

Text: Technical DOrawing, Giesecke et. all.

Materials: DOrafting Kit
8% x 11 drafting paper - pad

‘EV>L0PED BY W. L. Caraway DATE 6/16/81
APPROVED, BY DATE
Q /
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ENGINEERING GRAPHICS TECHNOLOGY

Drafting Kits

EGT Kit (for EGT Div. students)

6" Bow Compass

Trianguiar scale - architectural
45o tr1agg1es ‘

307 - 60
Eraser

triangle

" Erasing shield

1 - Lead holder

1 - tube each F, 4H leads
Drafting tape 3/4" wide .
Drafting brush

Sandpaper pad

Lettering instrument

Circle template

Fineline lead holder .3 dia. lead
Fineline lead holder .5 dia. lead
6" Flat scale

Small Kit (for all other tech. div.

6" Bow compass :
Traangu1ar scale - architectural
45o triaBg1e -
307 - 60

Eraser

Erasing shield . ‘

1 pencil each H, 2H, 4H

Drafting tape 3/4"

Drafting br‘;h

triangle

Sandpaper pad
Circle template

N

students)

o~
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ENGINEERING GRAPHICS TECHNOLOGY

‘ _ Assignment Outline i
EGT 111
> FIRST WEEK 6 HOURS ' * DATE COMPLETED
Introduction ! | )

A. Introduction to Chapter 1

Instrument Drawings
a. Study - Chapter 2

b. Introduction to Instrument DOrawings “
c. Oraw Fig. 1 and Fig. 2 from Handout
EGT 111 - 1A

r

Lettering
a. Study - Chapter 3
b. Introduction to Lettering

‘ c. Begin Lettering Practice Sheet .
SECOND WEEK 6 HOURS = - .
Dimensioning |
a. Study - Chapter 11, pages 296 to 307 ..
b. Introduction to Dimensioning
Instrument Orawings K\\\\
a. DOraw Fig. 3 anhd Dimension from Handout
EGT 111 - 1B |
‘ b. Oraw Fig. 4 from Handout EGT 111-18 —
c. DOraw Fig. 5 and Dimension from Handout ’
EGT 111 - 1C '
THIRD WEE 6 HOURS
4 L :
Instrument Orawings Con't.
a. Draw Fig. 6 from Handout EGT 111 - IC
b. Draw Fig. 2.89 and Dimension N
. c. .Test Problem o~
{ ‘ 2l




FOURTH WEEK 6 HOURS

Geometric Construction

b.

o -

a. Study Chapter 4 ‘
b. Complete Handout EGT 111 - 2
c. Draw Fig. 4.70 Y
d. Draw Fig. 4.69 and Dimension '
FIFTH WEEK 6 HOURS
Geometr1c Construction .
a. Draw Fig. 4.68
b. Test Problem
Isometric Sketching (Homework)
a. Study Chapter 5 and 16 -
b. Introduction to Isometrics .
c. For Homework - Make Isometric Sketches on
Grid paper provided, of:
/ Fig. 5.51-2 Fig. 5.52-4
( 10 8
@ 13 1
\ 17 15
- 23 ' 18
7
SIXTH WEEK 6 HOURS
Three View Drawings (Homework) | {
a. Introduction to Three View Drawings J
b. For Homework - Make Three V{ew Sketches
o on paper provided, of:
ot " Flg. 5.51-2  -13 Fig. 5.52 -5  -18
-5 -17 -9 -20
-8 =21 -12 -21
. Q -10 -23 -15 -23
Multiview Projections, Introduction To Dimensioning
Al a. Study Chapter %

Study Chapter 11, pages 269-307
Draw Fig. 6.53 and Dimension

217

DATE COMPLETED 3

(CLASSWORK)
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SEVENTH WEEK B 6_HOURS DATE COMPLETED-

1 .

‘ Introduction to- Shop Processes |
Study Chapter 10, pages 267 to 295

b. Draw Fig. 6.54 -

c.” Draw Fig. 6.55 and Dimension . o .

d. Test Problem ' '

[+Y]

EIGHTH WEEK 6 HOURS

a. Draw Fig. 6.62
b. Draw Fig. 6.76 and Dimension

NINTH WEEK- § HOURS

, a. Comp]ete M1ssing Lme Handout ° = = =~
L EGT- 111-4 -
b. Complete Missing View Handout
EGT 111-5

TENTH WEEK : 6 HOURS

" a. Con't. assignment from ninth week

*

ELEVENTH WEEK . | o
FINAL EXAM

=




Anpend:.x 3 |

m-aanwﬂa Ibnhntmlwllaga

‘ : 'COURSE SYLLABUS’

COURSE NUMBER __EGT 121.
COURSE TITLE __ Prginesring Grapcs 1

LECTURE HOURS | ua/suoplcumc 9 QUARTER CREDIT 4
PER WEEK  ____~  HOURS PER WEEK " HOURS ,

PREREQUISITES, __ PT 1T __ SEMESTER HOURS. _

| CATALOG COURSE DESCRIPTION | |

A continuation of Engineering Graphics I. Students will leamn to meke section views,
aixiliary views and draw. threads and fasteners to meet industry standards.. 'masmdem:s
willalsolearn:beuseandptrposeofmﬂdngdradngsmdmwtodrmthan

| * ¢
PURPOSE OF THE COURS ' 1
The purpose of this istoenhancedaesmdentsdrafd.ngskillsacqﬁredmm'rlll.
&mughapplicadmmdpracﬁcevhileleaxﬁngmdrmsecdmalaﬁamharyvims
\
\

REQUIRED TEXTS AND OTHER MATERIALS
Text: Techmical Drawing - Giesecke et. all.

® o " S

DEVELOPED BY W. L. Caravay . DATE
\‘l ’ : ' . J . )
'Cmaov- BY — e DATE

3-]




‘ | ENGINEERING GRAPHICS. TECHNOLOGY.

Ass1,gnmnt Outline. _
. EGT 121 VI e 3 4y f . ""{};} " ) ALY

pge 0
© .

First Week 10 Hours

A. Introduction to sect‘lonal views Chébter 7

Instrument Draw ngs

(a) Study Chapter 7 : . . e e

(b) ‘See- film "Sections and. Conventions® . Ce L mape

,/’/ (c) See slides "Sections" No. 8. .. C e e e
(d) Complete handout No. EGT 111-6 and review with instruct
continuing. ;
(e) Do assigned problems from text Fig. 7.40.
©  yse:.decimal-inch and metric dimensional p

Second Week " 10 Hours Sectional problems continued
Instrument Drawings ' 4,, ‘ ‘ |
(a) Draw Fig. 7.47.with dimensions.’. . . . .. . : .
‘ (b) Draw Fig.. 7.49 with dimensions. ' '
Third Week - . . - .JQHours . . ., .  Sectiana] problefis continued

(a) Do Fig. 7.56 with dimensions
(b) Do Fig.'7.57. with dimensions

A

Fourth Week 10 Hours , Sectional problems Conti nug\

(a) Draw Fig. 7.58 with dimensions and finish marks
(b) DOraw Fig. 7.59 with dimensions and finish marks

Fifth Week ‘ 10 Hours | Sectional problems continued

L]

(a) DOraw Fig. 7.67 with dimensions and finish marks
(b) Do quiz problem as assigned by instructor

" Sixth Week 10 Hours . \

A. Introduction to auxiliary views o

(a) Read and study Chapter 8

éb) See film "Sngle Adkiliary Views"
c) See sl " e Auxiliary Views" Ne. 18

(d) Complete handout EGT-121-1 drawing a “complete auxiliary view of each
' ~ problem. Review with instructor before continuing with next problem -
assignment. ’ o mi]
, | | 229
\)4 ] N .‘ 4rw » . ‘ ) ' -~ -
-EMC- S - - ) -A S ———— ) Jh H




‘ Seventh Week - 10 Hours

Auxiliary views problems continued

(a) Draw a %omplete working drawing of the following problems from
. _handout sheet:

a) push off plate
- (b) brush holder
(c) off-set e

(d) angle bracket . o
After completing each problem, rev yith instructor.
, , review
Eighth Week - . 10 Hours ([”/’

Auxiliary view problems continued

Oraw a complete working drawing of the following problems.:

(a) Fig. 8.30 T with Jimensi ns .
(b) Fig. 8.35 with dimens{gns , CoL T

Ninth Week - Hours
[inth wee? —<£l<§:==h_\\\

Auxiliary view p blems continued

‘ Draw a complete rking\drawing of the fdllowing problems:
: ga) “Fi .38 dimensions
b) Fig. 8,50-] witlkk dimensions -
(c). Fig. 8.60-3 with dimensions
Tenth Week . T 10 Hours

‘Auxi1iary view problems continued

&a) Do quiz drawing as assigned by instructor
§) Introduction to Treads, Fasteners, and Springs

(a) "Study Chapter 13 ‘

§b) See slides "Screw Thread Drawing and Specifications” No. 20

c) See slides "Threaded Fasteners” No. 21 -

(d) Complete handout 6n scréw threads and fasteners, EGT 121-2
and reveiw with instructor

Eléventh Week 10 Hours | o

§a) Complete any unfinished problems
b) Final exam as assigned by instructor

B2 |
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7 Engineering Graphics Technology

EGT 121

Gradi ng

Classroom Appearance

Grades for EGT 121 will be based on drm'lné. quizzes and an exam.

‘Orawing & Handouts 40%
Quizzes 202
Exam ‘ . 40%

Drawings will be graded on line quality, neatness, lettering,
accuracy and dimensioning. A1l drawings, quizzes, handouts
will be available to students to review and return to Ingtructor

for filing. )

Students work will be reviewed daily by instructor for the purpose
of making comments, corrections, additions, etc. as deemed appropri-
ate for continued progress.

-4

Student will clean his or her working area daily. Brush off drawing
board, reference table top and shelves.

Student will wash driw‘lng board and reference table top every week -
or as necessary. ' ‘

A1l trash will be disposed of properly.
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., Appendix 5

DO'S AND DON'TS OF DIMENSIONING

The £ollowing Do's and Don'ts of Dimensioning are taken from:

Glesecke, Frederick E.; Mitchell, Alva; Spencer, Henry Cecil; and
Hill, Ivan Leroy. Technical Drawing, 6th ed., NY: Macmillan
Publishing Co., Inc., 1974, pages 329-331.

"They are reproduced at the suggestion of the Task Force Committee on
Drafting.

1.

2.

l10.

11.

Each dimension should be.given clearly, so tha; it can be interpreted
in only one way. ‘

Dimensions should not be duplicated or the same information be
given in two different ways, and no dimensions should be given
except those needed to produce or ingpect the part.

Dimensions should be given between points or surfaces that have a
functional relation to each other or that control the location of
mating parts. !

Dimensions should be given to finished surfaces or important center
lines in preference to rough surfaces wherever possible.

Dimensions should be so given that it will not be necessary for the
machinist to calculate, scale, or assume any dimension.

Dimensions should be attached to the view where the shape 1s best
shown (contour rule). .

Dimensions should be placed in the view%gwhere the features dimensioned
are shown true shape.

4£;;E?‘dimensioning to hidden lines wherever posgsible.

» ,
Dimensions should not be placed upon a view unless clearness 1is
promoted and long extension lines are avoided.
v

Dimensions applying to two adjacent views should be placed between
views, unless cledrness is promoted by placing them outside.

The longer dimensions should be placed outside all intermediate
dimensions, so that dimension lines will not cross extension lines.

In machine drawing, omit all inch marks, except when necessary for
clearness; for example, 1" VALVE.
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13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

-28.

29-

Do not expect the workman to assume a feature 18 centered (as a

hole on a plate); he should be given a location dimension from one
side. However, i1f a hole 1s to be centered on a symmetrical rough
casting, mark the center line § and omit the locating dimension from
the center line. ‘
A dimension should be attached to only one view (extension lines
not comnecting two views).

Detail dimensions should "line up" in chain fashion.

Avoid a complete chain of detail dimensions; better omit one,
otherwise add REF (reference) to one detail dimension or the over-all
dimension. :

A dimension line should never be drawn through a dimension figure.
A figure should never be lettered over any line of the drawing.

Dimension lines should be spaced uniformly throughout the drawing.
They should be at least 3/8" from the object outline and 1/4"
apart. S .

No line of the drawing should be used as a dimension line or coincide
with a dimension line.

A dimension line should never be joined end-to-end (chain fashion)
with any line of the drawing.

Dimension lines should not cross, 1f avoidable.

Dimension lines and extension lines should not cross, 1f avoidable
(extension lines may cross each other).

#ihen extension lines cross extension lines or visible lines, no
break in either line should be made.

A center liﬁe may be extended and used as an extension line, in
which case 1t 1is still drawn like a center line.

Center -lines should generally not extend from view to view.

Leaders for notes should be straight, not curved, and pointing to
the circular views of holes wherever possible.

Leaders shquld slope at 450, 300, or 60° with horizontal but may be
made at any odd angle except vertical or horizontal.

Leaders should extend from the beginning or end of a’note, the
horizontal "shoulder” extending from the mid-height of the lettering.

Dimension figures should be approximately centered be tween the

arrowvheads, except that in a "stack" of dimensions, the figures
should be "staggered."
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30.
311
32.
33.
34,
35.

36.

37.
38.
39.
40.
41.

42.

43.

44,

45.

46.

Dimension figures should be about 1/8" high for whole numbers and
1/4" high for fractions.

Dimension figures should never be crowded or in any way made difficult
to read.

Dimension figures should not he lettered over lines or sectioned
areas unless necessary, in which case a clear space should be left
for the dimension figures.

Dimension figures for angles should gene;ally be lettered horizontally.

Fraction bars should never be inclined except in confined areas,
guch as in tables.

The nﬁmerator and denominator of a fraction should never touch the
fraction bar. /

Notes should always be lettered horizontally on the sheet.

Notes should be brief’'and clear, and the wording should be standard
in form.

Finish marks should be placed on the edge views of all finished
surfaces, including hidden edges and the contour and circular views
of cylindrical surfaces.

Finish marks should be omitted on holes or other features where a
note specifies a machining operation.

Finish wmarks should be omitted on parts made from rolled gtock.

If a part is finished all over, omit all finish marks, and use the
general note: FINISH ALL OVER, or FAO, not "f"AO or "f" ALL OVER

A cylinder is dimensioned by giving both its diameter and length in
the rectangular view, except when notes are used for holes. A '
diagonal diameter in the circular view may be used in cases where
clearness is gained thereby.

Holes to be boared, drilled, reamed, etc., are size-dimensioned by
notes in which the leaders preferably point toward the circular
views of the holes. Indications of shop processes may be omitted
from notes.

Drill sizes are preferably expressed in decimals. Particularly for
drills deaignated by number or letter, the decimal size must also
be given.

In general, a circle is dimensioned by its diameter. an arc by 1its
radius. -

2
Avoid diagonal diameters, except for very large holes and for
circles of centers. They may be used on positive cylinders when
clearness is gained thereby.

226 | \




47.

48.

49.

50.

51.

52.

53.

54.

55.

.

A diameter dimension figure should be followed by DIA except when
it is obviously a diameter.

The letter R should elways follow a radius dimension figure. The
radial dimension line should have only one arrowhead, and it should
touch the arc. -

Cylinders should be located by their center lines.
Cylinders should be located in the circular views, if possible.

Cylinders should be located by coordinate dimensions in preference
to angular dimensions where accuracy is important.

When there are several rough noncritical features obviously the
game gize (fillets, rounds, ribs, etc.), 1t 1s necessary to gilve
only typical dimensions, or. to use a note.

AN

When a dimension is not to scale, it should be underscpred with a
wavy line or marked NTS or NOT TO SCALE.

Mating dimensions should be given correspondingly on drawings of
mating parts.

Pattern dimensions should be given in two-place decimals or in
common whole numbers and fractions to the nearest 1/16".

Decimal dimensions should be used when accuracy greater than 1/64"
is required on a machine dimension. . e ’

Avold cumulative tolerances, especially in limit dimensioning.
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" Appendix 6
. k\LJ‘ ,

OPTIONAL TASKS .

Optional tasks.typically will be reserved for the second year of drafting
training at the secondary level or for advanced students. At the discretion
of the instructor, optional tasks may be taught during the first or

second year of secondary level training.




OPTIONAL DRAFTING
}

TASK ' CAMS ..

PERFORMANCE OBJECTIVE:

'Given a teacher or text assigned problem, design and draw cams with uniform

harmonic and accelerated motion from given specifications.

PERFORMANCE ACTIONS:
1. Determi /»necessary space allocations.
2. Make the required cam motion diagram from given specifications.
3. Draw the'required cam cur?g outline,
4, Add necessary dimensions.
5.  Check drawing for completeness and accuracy.
4

?

-

SUGGESTED INSTRUCTION TiME: 10 Hours

Ny

'PERFORMANCE STANDARDS : 2

- Draw cam motion diagram and cam curve outline from assigned —
problems.

- To instructor's satisfaction based on entry-level competence g
requirements of the drafting field. :

RELATED TECHNICAL INFORMATION:

- Cam terminology ° ,

- Radial cams

- Cylindrical cams

- Yoke cams

- Cam motion diagrams : /3
- Unifqorm metion cams .

- Harmonic motion cams

- Accelerate motion cams

- Cam curve outlines |

OUTCOME-REFERENCQD MEASURE: " \\\\

- Figure 19-9, page 347, Mechancial Drawing, by French.

J o N




OPTIONAL ~ DRAFTING |
TASK ‘GEARS I
—

PERFORMANCE OBJECTIVE

-

Given spﬁcifications and assigned problems, prepare spur gear drawinga..

b
. \
PERFORMANCE ACTIONS:

1. Determine necessary space allocations. i
2. Make the required spur gear drawing. ‘
3. Add neceesary dimensions. -
4. Add necessary lettering. v
5. Check’drawing for completeness and accuracy. : S

SUGGESTED INSTRUCTION TIME: 10 Hours A :

PERFORMANCE STANDARDS : | o ,
J
|

- Prepare gpur gear drawings from given apecificatious and agsignment.
"= To instfuctor's satisfaction based on entry—level competence"
requirements of the drafting field.

+RELATED TECHNICAL INFORMATION:

- Gear tefminology
- Gear formulae.
- Gear tooth curves
~ Dimensioning gears.
- - Drawing - spur gear
~ Drawing - rack
j - Drawing -~ bevel gear
- Gear ratilos

¥y S‘\:
.




 TASK ) ‘ PIPE DRAWING

OPTIONAL . DRAFTING

PERFORMANCE OBJECTIVE:

Given instruction and an Jexercige from the teacher or text, prepare scale
layout (double iine) and diagrammatic (single line) schematic pipe drawings
to the satigfaction of the 1instructor. . .

~

PERFORMANCE ACTIONgG': .

-

1, Select pencils for layout lines, finished object lines,and
‘lettering, Sharpen penclls.

2. Tape pa to board. AN

3. Make meagtirements.

4. Layout borders. Draw guidélinee for title block. Letter
required informationw . C

-

. 5. Determine 'space allocation.
6. Draw required pipe drawing. Orthographic projaction of giping
gystem.

7 Add necessary dimensions. Add necesgsary lettering,
8. Check drawing for completeness and accurgcy.

a

SUGGESTED INSTRUCTION TIME: N/A - 5

PERFORMANCE STANDARDS: ]

|
i

- Prepare acale layout (double line) and di ammatic (eingle\line)
pipe drawings according to given information ahd to the instructor's
gsatiafaction.

v

RELATED TECHNICAL INFORMATION: " T~

Pipe terminology . Dg ‘

Pipe sizes . )

Pipe ffttings \ v \
Piping symbols ’

.81ingle line pipe drawings

Double line pipe drawings . '
Use of handbooks . »

ASA Bulletins
Pipe catalogs




*

OPTIONAL | " DRAFTING

. | CTASK RENDER DESIGN USING INK |

PERFORMANCE OBJECTIVE:

Given preliminary presentation layouts presentation sheets, straightedge,
scale, pencil and pen set, render the design ix'ink to communicate the
intended information to the user so that the user can answer Successfully
a set of randomly drawn questions concerning the intended content of the
rendering.' .

PERFORMANCE ACTIONS: . N
1. Review design datd and layouts.
2. Align and affix presentation drawing to board.
3. Lightly draw outline of object on sheet.
4, Render outline plus major elements of drawing.
5. Add notes and labels. ~
6. Check drawing.

SUGGESTED INSTRUCTION TIME: N/A

PERFORMANGE STANDARDS :

- Neatness applies.

- Using given materials and assignment, render drawings in ink as _
specified so the user can answer successfully a set of randomly
drawn questions concerning the intsnded content of the rendering.

3

RELATED TECHNICAL INFORMATION:
- Inking instruments

- Media /’/
- Leroy set ) * 7
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, OPTIONAL | DRAFTING .
‘ ADVANCED SPECIALITY o :
¢ TASK : | SHOP PROCESSES - WELDING

, PERFORMANCE OBJ ECTIVE : ' '

Given a table of welding symbols, draw, dimension, and label a welding
drawing according to instructions and data given by the imstructor to
the satigfaction of the instructor. '

- PERFORMANCE ACTIONS:

1. Describe the value of welding to industry today.
2. Identify the basic ‘welding processes. o
3. Identify the basic types of welded joints. .
4. Discriminate between the fundamental welds. Identify the
.appropriate symbols for basic welds.
‘a. Arc and Gas weld symbols -
° b. ' Resistance weld symbols: @ =~ .
5. Identify the complete welding symbols (ideograph): parts .to
' . the instructor's satisfaction. . :
. . a. Reference line
. .-be  Arrow
L , : c. Basic weld aymbols
. : d. Dimensions and other data
h e. 'Supplementary symbols . .
. : T Finish symbols . *
e T . . ge Tail
’ h. Specification process or other references
6. Draw welding symbols for a given' diagram of typical
' welded joints (section views).

7. Given a set of specifications and an assignment by the
instructor, develop working drawings to indicate the
desired welding operation and include the appropriate
specificatons or information with the symbols.

-

v

SUGGESTED INSTRUCTION TIME: 4 Hours

PERFORMANCE STANDARDS. ‘ s
. - Complete knowledge test with a minimum of ‘75 percent accuracy and
performance test to the satisfaction of the imstructor.
- RELATED TECHNICAL INFORMATION:
. > American Standards Assoclation Z32.2.1,-Gtaphical Symbols for
. o  Welding
: —>American Welding Society-Standatd Welding Symbols
A a
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i ~ Appendix 7

’
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)

ARTFICiLE’ATED, PERFORMANCE-BASED

INSTRUCTION GUIDE

FOR.DRAFTING II

(SECONDARY LEVEL)




”

'DRAFTING II o 1

The availability of Drafting Task Force Committee participants during
the summer of 1981 (June, July, and August) and the time allocated for
the project did not permit the writing of a Drafting II instruction
guide during the initial year of the project. Drafting I was completed
and an introduction to Drafting II was initiated.

The introduction to Drafting II, a general description of the training,

¥ complete. It was idéﬁfified that Drafting II should consist of

several options in specialized drafting training at each vocational

center. Suggested options include: Architectural, Mechanical, and

Structural Drafting. These are the specialized areas of drafting training

that now are being taught at the secondary level to some degree. ' -

select a full year of specialized training during the student's second
. . year of secondary drafting training. Some instructors suggest that stu-
’ dents could benefit from partial instruction in architectural and partial
" instruction in mechanical drafting during the second year. It is clear
' that the articulation meetings resulted in a sharing of information and
thoughts concerning what should constitute Drafting II and that Drafting
II will be more standard in the four vocational centers as a result of
the articulation process. ’

o There is not full agreement concerning offering a student the option to ‘

Drafting II should be articulated. While that 1s no apparent similar

areas Jf training in Engineering Graphics at Greenville Technical College, /
3 there may be other areas of training where there is similarity, such as

TEC's Architectural Drafting program. In addition, an articulated

Drafting II training program could be interpreted clearly to potential

employers. ' B )

The articulation of Drafting II at the secondary level will involve
describing at least three areas of drafting training; architectural,
mechanical, and structural. The four instructors involved in secondary
gjﬁx\\* training have suggested that they would prefer to work in teams of at
- least two persons in the writing of instructional objectives for Drafting
II. Release time will be essential to obtaining instructor participation
since all or most of the instructors have secondary jobs or responsibi-
lities that 1imit after hours or summer participation.

One possibility is to have a late or early summer workshop for several
days consecutively to develop an instructional guide for Drafting II.

‘ In the mean time, a 1970 instructional outline developed by the SC State

Department of Education exists for Drafting II and is being shared with
the~£6UT vocational center instructors. ey

Q. | R3S




=

THIS DCCUMBNT AND BINDER ARE THE PROPERTY OF THE SCHCOL DISTRICT
X OF GREENVILLE COUNTY OR GREENVILLE TECHNICAL COLLEGE

The production of this curriculum guide and binder by the Occupational Education
Articulation Program was funded through the South Carolina Appdalachian Council
of Governments. This guide and binder are the property of The School District
of Greenville County or Greenville Technical College.

Except for document and binder copies that have been placed in libraries or
shared with educational organizations, the documents and binders are issued on
an accountability basis.

Documents and bxnders issued to instructor participants remain the property of
the issuing institution. Should a vocational instructor leave the employment

‘of The School District of Greenville County or Greenville Technical College, the

document and binder must be returned to the principal, vocational center
j;iector, or department head so the instruction guide may be used by replacement
personnel. .

Corrections, modifications, and notes may be made on the pages of the documents
for the purpose of modifying the field trial edition or to improve the instruc-
tional value of the document. Please share any correctxons, modifications, and
recommendations concerning this document with the Occupational Education

.Articulation Progranm.

Illegible or blank document page replacements may be requested at no cost through
the Occupational Education Articulation Program. For replacement pages, please
indicate:

Document Title
Module Number
Task Number or Page Number

Replacement/i;ots for this document and binder are:
1" Binder - $2.80

2" Binder - $5.00
Document - ,05¢ per page (1982)

Who to contact:

Occupational Bducation Articulation Program
The School District of Greenville County -
c/o Donaldson Vocational Center

Donaldson Center

Greenville, SC 29605
.. (or)
Consultant, Vocational Education

The School District of Greenville County @g
~ (or)

Associate Vice Premident for Education

Greenville Technical College

ey
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BINDER DESIGN

(Occupational Bducation Articulation Progran)

The bindet design is simple and straightforward.

Two triangular figures, in balance, represent the two. institutio
p:rticipsting in articulation.

' Two levels of training are represented by the placement of the triangles
and the identification of the two institutions.,

Horizonal and vertical lines represent lateral and vertical articulation.

The diagonal across the design represents the progressive movement 1n
career development for successful job performance. .

The two figures are not closed when they face, but allow for interaction
and are linked by the document titles: 'Articulation Policies and :
. ' Procedures Guide™ and "Articulated, Performance-based Instruction Guide."

Binder covers by the Graphics Arts program
Donaldson Vocational Center
The School District of Greenville County




