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FOREWORD

Basic Drafting: Book Two is the second volume of a series of drafting materials being
produced by the Mid-America Vocational Curriculum Consortium. This book and Basic
Drafting: Book One comprise the basics necessary to be employed in a drafting occupation.
Areas of specialization such as Mechanical Drafting and Architectural Drafting are being
written as supplements to be used with this book.

The success of this publication is due, in large part, to the capabilities of the personnel
who worked with its development. The technical writers have numerous years of industry as
well as teaching,and writing experience. Assisting them in their efforts were committee
representatives who brought with them technical expertise and experience related to the
classroom and to the trade. To assure that the materials would parallel the industry environ-
ment and to be accepted as a transportable basic teaching tool, other organizations and
industry representatives were involved in the developmental phases of the manual. Apprecia-
tion is extended to them for their valuable contributions to the manual.

This publication is designed to assist teachers in improving instruction. As this publi-
cation is used, it is hoped that the student performance will improve and that students will
be better able to assume a role in their chosen occupation. Every effort has been made to
make this publication basic, readable, and by all means usable. Three vital parts of instruc-
tion have been intentionally omitted: motivation, personalization, and localization. These
areas are left to the individual instructors who should capitalize on them. Only then will this
publication really become a vital part of the teaching-learning process.

Instructional materials in this publication are written in terms of student performance
using measurable objectives. This is an innovative approach to teaching that accents and
augments the teaching/iearning process. Criterion referenced evaluation instruments are

- provided for uniform measurement of student progress. In addition tc evaluating recall

information, teachers are encouraged to evaluate the other areas including process and
product as indicated at the end of each instructional unit.

It is the sincere belief of the MAVCC personnel and all those members who served
on the committee that this publication will allow the students to become better prepared
and more effective members of the work force. If there 1s anything that we can do to help
this publication become more useful to you, please let us know.

- Merle Rudebusch, Chairman
Board of Directors
Mid-America Vocational
Curriculum Consortium
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PREFACE

Basic Drafting: Book Two is the second of two publications designed to include the
content necessary for employment in an entry level drafting occupation. Originally intended
as only one volume, the separation of Basic Drafting into two books was done in order to
reduce the size of the materials. The result is two books that are shorter, more handy to
carry, and much more convenient to work with.

In a time when educational costs continue to rise, a lower priced text will be welcomed
by teachers and students alike. But more than that, curriculum materials presented in such a
comprehensive size will be easier to adapt to speciality programs with industry and adult
education.

There has never been a MAVCC publication in which we failed to request that teachers
and educators let us know how the curriculum is working cut in the classroom. Teacher
response to date has helped make the MAVCC format the most solid in vocationa!-technical
education, and this new, comprehensive publication of Basic Drafting should prove once
more that as MAVCC continues to publish, we also continue tc listen--and respond.

Ann Benson

Executive Director

Mid-America Vocational Curriculum
Consortium

vii
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USE OF THIS PUBLICATION

-

Instructional Units

Basic Drafting: Book Two includes twelve units. Each instructional unit includes some
or all of the basic components of a unit of instruction: performance objectives, suggested
activities for teachers and students, information sheets, assignment sheets, job sheets, visuat
aids, tests, and answers to the test. Units are planned for more than one lesson or class
geriod of instruction. ’

Careful study of each instructional unit by the teacher will help to determine:

A. The amount of material that can be covered in each class period
B. The skills which must be demonstrated

1. Supplies needed

2. Equipment needed

3.  Amount of practice needed

4. Amount of class time needed for demonstrations
C. Supplementary materials such as pamphlets or filmstrips that must be ordered
D. Resource people who must be contacted

Objectives

Each unit of instruction is based on performance objectives. These objectives state the
goals of the course, thus providing a sense of direction and accomplishment for the student.

Performance objectives are stated in two forms: unit objectives, stating the subject
matter to be covered in a unit of instruction; and specific objectives, stating the student per-
formance necessary to reach the upit objective.

. Since the objectives of the unit provide direction for the teachinglearning process, it
is important for the teacher and students to have a common understanding of the intent of
the objectives. A limited number of performance terms have been used in the objectives for
this curriculum to assist in promoting the effectiveness of the communication among all
individuals using the materials. '

Following s a list of performance terms and their synonyms which may have been used
in this material:

Name Ident:fy Describe

Label Select Define

List 1in writing Mark Discuss in writing
List orally Point out Discuss orally
Letter Pick out Interpret ,
Record Choose Tell how

Repeat Locate Tell what

Give Label Explain




Transparerrcy Masters
N . . .
Transparency masters provide information in a special way. The students may see as |
well as hear the material being presented, thus reinforcing the learning process. Transparen-
cies may present new information or they may reinforce information presented in the in-
formation sheets. They are particularly effective when identification is necessary.

Transpatencies should be rpade and placed in the notebpok where they will be imme: |
diately available for use. Transparencies direct the class's ajtention to the topic of discus-
sion. They should be left on the screen only when topics shown are under discussion.

-~

Job Sheets

Job sheets are an important segment of each unit. The instructor should be able to
and in most situations should demonstrate the skills outlined in the job sheets. Procedures
outlined in the job sheets give direction to the skill being taught afd allow both student and
teacher to check student progress toward the accomplishment of the skill. Job sheets
piovide a ready outline for students to follow if they have missed a demonstratior. Job
sheets also furnish potential employers with a picture of the skills being taught and the
performances which might reasonably be expected from a person.who has had this training.

Assignment Sheets

Assignment sheets give direction to study and furnish practice for paper and pencil
activities to develop the knowledges which are necessary prerequisites to skill development.
These may be given to the student for completion in class or used for homework assign-
ments. Answer sheets are provided which may be used by the student and/or teacher for
checking student progress.

-

Test and E valuation

Paper-penciyand performance tests have been constructedto measure student achieve-
ment of each obkective listed in the unit of instruction. Individual test items may be pulled
out and used as a$hort test to determine student achievement of a particular objective. This
kind of testing mqy be used as a daily quiz and will help the teacher spot difficulties being
encountered by sfudents in their efforts to accomplish the unit objective. Test items for ob-

¥ the teacher should be constructed and added to the test.

. Test answers -are provided for each unit. These may be used by the teacher and/or
student for checking student achievement of the objectives.

-




BASIC DRAFTING: BOOK TWO

‘ INSTRUCTIONAL/TASK ANALYSIS

- JOB TRAINING: What the
Worker Should Be Able to Do
(Psychomotor)

RELATED INFORMATION: What

the Worker Should Know
(Cognitive)

: UNIT I: SKETCHING TECHNIQUES

7. Sketch straight lines
8. Sketch arcs
9. Sketch circles

10. Sketch an object using arcs
and circles

11s Sketch an ellipse

1.

Terms

Purposes of sketching
Rules in sketching
Types of sketch views
Proponio}wing a sketch

Meaning of lines

UNIT I1: GEOMETRIC CONSTRUCTIONS

7. Bisect aline and an arc

8. Bisect an angle

»

1.
2.
3.

Terms

Types of angles
Circuiar sh‘apes
Polygons and diagonals
Basic geometric shapes

Interpreting degrees in a circle

-




23.
24,
25.

26.
27.

1.

12.

13.

14.
15.

16.
17.

18.
19.

20.
21
22.

/ {

JOB TRAINING: What the
Worker Should Be Able to Do

N\

10.

Oraw parallel lines

Construct a perpendicular line
to a line from a point

Divide a line into equal parts

Draw a lin¢ perpendicular through
s pointon aline

Draw an arc tangent to a straight line
and an arc

‘raw an arc tangent to two A'CS
Construct a triangle with sides given

Construct a right triangle

Construct an equilateral triangle
with one side given

Inscribe a hexagon inside afcircle

Construct a circle through three given points )

Construct a pentagon by inscribing

Draw an arc tangent to an acute angle
and an obtuse angle )

Draw an arc tangent to a right angle
Draw an involute of a circle

Draw an ellipse using the approximate
ellipse with compass rethod

Draw a parabola

Join two points with a parabolic curve

RELATED INFORMATION: What
the Worker Should Know

UNIT I11: ORTHOGRAPHIC VIEWS

Xvi

1. Terms
2. Types of projection systems

3. Projection symbols




JOB TRAINING: What the
. Worker Should Be Able to Do

10.
1.
12.
13.
‘ 14.
15.
16.
17.

18.
19.

Identity types of planes in orihographnc
views

Identify projection lines in orthographic
VIews

Construct a top view

Construct o front view

Construct a right side view

Construct missing hidden lhines

Construct missing visible and hidden lines
Construct circles and arcs using a template
Make a two-view sketch

Make a three-view sketch

Construct a one-view drawing

onstruct a two-view drawing ’

Construct a three-view drawing

Construct a runout

Construct a point in an orthographic view
Construct a line in an orthographic view

Construct a plane in an orthographic view

RELATED INFORMATION: What
the Worker Should Know

4. Views in orthographic
projectiork

5. Types of planes

6. Line precedence

UNIT IV: DIMENSIONING PROCEDURES

1. Terms

Size and shape descriptions

Types of dimensions

Types of lines




JOB TRAINING: What the RELATED INFORMATION: What
Worker Should Be Able to Do the Worker Should Know

5. Rules for lines

6. Dual dimensioning

7. Placement of dimensions
8. Finish marks

9. Notes

10. Superfluous dimensions

11. Standard machine manufac-
tured features

12. Construct arrowheads

13. Dimension arcs

14. Dunension angles

15. Dimension curves

16. Dimension rounded end shapes

- 17. Dimension spherical objects

18. Dimension cylindrical objects

19. Dimension cones, pyramids, and prisms

20. Dimension features on a circular
center line

21. Dimension a theoretical point of
intersection

22. Dimension an object using a rectangular
coordinate system

23. Dimension an object using a polar
coordinate system

24. Dimension an object using a tabular
coordinate system

25. Dimension an object using an ordinate
dimensioning system

26. Dimension an object using proper
dimensioning rules and correct
techniques to completely describe
the object

LX)
<h
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JOB TRAINING: What the

Worker Should Be Able to Do the Worker Should Know

10

1.

UNIT V: BASIC TOLERANCING
1. Terms
2. Type of fits
3. Limit dimensions

4. Types of dimensioning
systems

Interpret decimal tolerance dimcnsions

Calcu'ate and dimension clearance fit
tolerances of mating parts

Calculate and dimension inte. ference fit
tolerances of mating parts

Calculate and assign tolerances to mating
parts using standard fit tables

Construct a drawing using datum dimensioning
UNIT VI: AUXILIARY VIEWS
1. Terms
2. Views
3. Projectio.' of measurements

4. Locations of reference line

Label points and planes of a three
view object

Construct a primary auxthary of an
inchined plane

Construct a true size auxihiary ot a curved
surface

Construct true length of an oblique line
Determine the true angle and slope of a line
Determine the true angle between two planes

Determine visibility of crossing skew lines
In space

xix

RELATED INFORMATION: What



JOB TRAINING: What the RELATED INFORMATION: What
Worker Should Be Able to Do the Worker Should Know

12. Determine the visibility of a line and a plane
that cross in space

13. Locate piercing point of a line and a plane

14. Construct a secondary auxiliary view of an
object .

15. Construct point view of a line

16. Determine true angle between two planes in
a secondary auxiliary

17. Construct a true size auxiliary of an
oblique plane

18. Determine shortest distance between a
point and a line

19. Determine shortest distance between two
skew lines

UNIT VII: SECTIONAL VIEWS
1. Terms

Types of sectional views

2

3. Material symbols

4. Rules in sectioning
5. Conventional breaks

6. Construct various material symbols
in section

7. Construct a full section_of an object
8. Coﬁstruct_a half section of an object
9. Construct an offset section of an object
10. Construct a broken-but section of an object
11. Construct a removed section of an object
12. Construct a revolved section of an object
/ 13. Construct a rib section of an object

14. Construct an aligned section of an object
with holes, ribs, or spokes

15. Construct adjacent parts in asssembly section




O

JOB TRAINING: What the RELATED INFORMATION: What
‘ Worker Should Be Able to Do the Worker Should Know

16. Construct conventional breaks
17. Construct an assembly section
UNIT VIII: INKING TOOLS AND TECHNIQUES
1. Terms
Types of drawing inks
Use and care of technical pens

Precautions when using ink

Tips for working with ink

I A o

Alphabet of ink lines

7. Draw and erase ink lines on vellum
or tracing cloth 4

8. Draw and erase ink lines on polyester film
9. Complete steps in inking a drawing or a tracing
' 10. Fill clean technical and pocket model pens
11. Refill a technical pen

12. ,Clean technical and pocket model pens
using the standard cleaning method

13. Clean a technical pen with an ultrasonic cleaner

UNIT IX: AXONOMETRICS

1. Terms

2. Types of axonometrics
3. Positions

4. Plane surfaces

5. Rules in constructing

isometrics

6. Rules in dimenstoning
isometrics

7. Sketch an isometric drawing

. 8. Sketch isometric circles

‘ XX1
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JOB TRAINING: What the RELATED INFORMATION: What
Worker Should Be Able to Do . the Worker Should Know

8. Construct an axonometric drawing by
box method

10. Construct angles on an isometric
11. Construct isometric circles and arcs

12. Construct isometric curves by coordinates .

13. Measure in isometric by offsets

14. Construct an isometric in the center of a
drawing media

UNIT X: OBLIQUE

1. Terms

2. Typesof oblique drawings

3. Positions

4. Rules in constructing oblique ]
drawings '

5. Rules in dimensioning oblique

drawings
6. Sketch an oblique
7. Construct an oblique drawing by
box method .
8. Measure in oblique
9. Construct angles on an oblique object
10. Construct oblique circles
11. Construct oblique circles in depth plane
12. Constr't;ct an oblique drawing in the center
of a drawing space
UNIT XI: PERSPECTI\./E
1. Terms

. Types of perspectives

2
3. Types of perspective views
4. Perspective equipment

5

~ Lines and points

‘ xxii




‘ TOOLS, MATERIALS, AND EQUIPMENT LIST

Standard triangles
Compass
Divider
Protractor
Irregular curve
Drafting machine or parallel bar
Adjustable triangle
V-track drafting machine
Elbow drafting machine
Sheet of vellum without a watermark
Nonabrasive hand eraser
Drawing pencil with soft lead
Lead holder or pencils .
Lead pointer
Drawing paper or media
Pencil pointer
Paper towel or cleaning cloth
Braddock Rowe triangle
Drawing surface or table
Ames type lettering guide
Drafting tape
Horizontal machine scale
Vertica: machine scale
’ ) Scale wrench
Hex wrench
Architect scale
Metric scale
Technical pen
Ink
Standard fit tables
Lead
Triangles 45°, 30° 60°
Cleaning solution
. Lint-free cloth or tissue .
Ultrasonic cleaner ”
Ultrasonic cleaning fluid
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SKETCHING TECHNIQUES
®

o UNIT OBJECTIVE

¥ 7

After completion of this unit, the student should be able to state the purpose and proced-
ures for various types of sketching. The student should also be able to sketch straight lines,
arcs, circles, and ellipses. This knowledge will be evidenced by correctly performing the
procedures outlined in the assignment sheets and by scoring 85 percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:
1. Match terms related to sketching techniques with their correct definitions.
State purposes of sketching.
Select true statements concerning rules in sketching.

Arrange in order the steps in completing a drawing. -

2
3
4
5. List two types of sketch views.
. 6. Select true statements/ concerning guidelines for sketching straight lines.
7. Arrange in order the steps for sketching arcs.
8. Arrange in order the steps for sketching circles.
9. Match methods for sketching ellipses with their procedures.
10. Arrange in order the steps for blocking in a view.
11. Select true statements concerning factors in ce%line usage.
12. Define two methods for proportioning a sketch:
1 \;in three ways to interpret the meaning of lines.

14. \Demonstrate the ability to:
a. Sketch straight lines.
b. Sketch arcs.

c. Sketch circles.

¢
d. Sketch an object using arcs and circles.

. e, Sketch an ellipse.

[\
~ -




SKETCHING TECHNIQUES
UNIT |

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information ana assignment sheets.
Make transparencies.

Discuss unit and specific objectives.

Discuss information and assignment sheets.

Discuss advantages and disadvantages of sketching.

Demonstrate'to the class the techniques used in making a field sketch.
Practice sketthing techniques. \f\

Give test.
INSTRUCTIONAL MATERIALS

Included in this unit:
A. Objective sheet
B. lnformation sheet
C. Transparency masters

1. TM 1..Straight Line Sketches

2. TM 2--Sketching Arcs, Circles, and Ellipses

3. TM 3--Steps in Blocking in a View

4. TM 4-Proportion in Sketching

5. TM 5-Meaning of Lines
D. Assignment sheets

.1. Assigr;ment Sh'eet #1-Sketch Straight Lines

2. Assignment Sheet #2--Sketch Arcs

3. Assignment Sheet #3--Sketch Circles

4. Assignmen; Sheet #4--Sketch an Object Using Arcs and Ciscles

5

. Assignment Sheet #5--Sketch an Ellipse



4
v
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E  Test e
F. Answersto test _ ) . “ *
s
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SKETCHING TECHNIQUES
UNIT |

INFORMATION SHEET

Terms and definitions

A,

WX

J.

~
~

FA .
A picture is worth a thousand words--A concept used by drafters, architects,
and engineers to express an idea on paper so that it can be undersiood by
other people involved ¢ .
Freehand technical sketching-Making a drawing without the use of instru-
ments, yet with care taken to obtain the correct line widths ’

(NOTE: The drawing must nbt be crude or sloppy.)
Radius--The distance from the cen.ter point of a circle to the outside circum:

ference -

Diameter--The distance -across a circle passing through its center point

+ Afc--Any portion of the circumference of a circle

Ellipse--A foreshortened circle having a major axis and a minor axis

Sketch lines--Freehand connections between two or more'points

Focus (foci)--A point{s) at which lines come toward each other or move
away from each other ' {

' /!
Major axis-The axis passing through the foci of anllipse

Minor axis-The chord of an ellipse passing through the center and perpen-
dicular to the major axis -

Purposes of sketching

A,

B.

C.

Preliminarv approach to a problem before going to the expense of making an

instrument drawing *4
< .

To give the drafter a better picture of the ob‘iect to be drawn

For recording notes and technical information in the shop or field for
future use in the drafting department

As an ad to "think through" the solution to an engineering type prob-
lem

Dil-
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INFORMATION SHEET
li. Rules in sketching
A. A scale is not required
B. Smll objects are sketched larger than their normal size
C. Fieehand lines are rough, not rigid ‘
D. Sketches are drawn in proportion
E. Line contrast should be used .
F. A soft pencil should be used
G. Finished linework should be dark and conform to line alphabet standards
Sketches are dimensioned the same as machine drawings
V. Steps in completing a ~*rawing

Select necessary views

Block in lightly the shape of the object

A

B

C. Block in details in each view

D. Erase unwanted construction lines
E

Darken l:nes
V. Typesof sketch views
A. Pictoria!

B. Multiview
VI. Guidelines for sketching straight lines (Transparency 1)
A. Properly iocate end points of line

B. By tnal movement from left point to right point, position arm without
marking on the paper

C Keep your eyg on the point where the line will end and sketch short, light
lines between points ’

(NOTE: Do not permit your eye to follow the pencil.)

D Erase unneeded lines with a soft eraser and darken the remaining line to
torm one uniformly wide, continuous line

(NOTE: - At this stage, your eye needs to lead the pencil along the light
sketch line.)




\ALR

VI

H.

INFORMATION SHEET

Draw straight lines that are parallel to the drafting table edge (border lines)
by aligning the paper on the drafting board edge and letting the third and
fourth fingers of the drawing hand act as a guide by sliding them along the
edge of the board while drawing the line

(CAUTION: This should be done only on tables with proper edging ma-
terial.)

Rotate the paper for inclined straignt lines to a positicn that would make
them straight lines .

Estimate angles by sketching a right angle and a 45° angle; subdivide into
15 angles, and then obtain the required angle

Erase all unneeded construction lines

Steps for sketching arcs (Transparency 2)

A.
B.
C.
D.

Sketch right angle at the proper length
L xin to form a square and mark proper diagonal
Mark off proper length on diagonal

Darken in arc

Steps for sketching circles (Transparency 2)

A
B.
C.

Sketch in box to proper scale and mark midpoint of each line of square
Sketch in diagonals in square and mark off proper length on diagonals

Darken in circle

Methods for sketching ellipses and procedures ( Transparency 2)

A.

B.

Method 1

1. Sketch in a rectangle the length of the major axis and minor axis
and mark midpoint of each line of rectangle

2. Sketchsa circular arc on each line of the rectangle
3. Darken in ellipse
Method 2
1. Sketch in major axis and minor axis
2. Sketch a circular arc on each end of an axis line-

3. Darken in ellipse
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INFORMATION SHEET

Steps for blocking in a view (Transparency 3)

A .

B.

C.
D.

Block in main shapes of object
Sketch in arcs and circles
Darken final lines

Erase construction lines

Factors in center line usage

A

Used to show axis of symmetry

{(NOTE: Center lines are sometimes called symmet‘ry lines.)
Symbol for center line is Q_

Used to show the center line of both circles and paths of motion

The center line should extend past the visible line 1/4" if not being used as
an extension line

Long dashes should begin and terminate center lines
(NOTE: Center iines for small holes can be a thin solid line.)

A gap must be present when a center line is a continuation of a visible or
hidden line

(NOTE: Center lines need not be shown on filleted corners because they
are self-locating.)

Methods for proportioning a sketch (Transparency 4)

A.

Method 1-Use a piece of cardboard to mark off some unit of measure-
ment (such as a 1/4" to form some scale); then, measure the actual object

(NOTE: When sketching, it is important to keep the sketch in proportion.)
Method 2-First, determine the overall width and height of the object;
then, sketch in the medium areas (by use of diagonals if necessary); finally,

sketch in the small details

(NOTE: When the item has numerous curves, it is best to use graph paper.)

Ways to interpret the meaning of lines {Transparency 5)

A

A visible or hidden line can mean (indicate) the intersection of two surfaces

.,
vl
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. INFORMATION SHEET

B. A visible or hidden line can mean (indicate) an edge view ot a surface

C. A visible or hidden line can mean (indicate) a contour view of a curved
surface

—\\ (NOTE: It is necessary to examine all views carefully to determine their
meaning since no shading is used on working drawings.)

-
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o Sketching Arcs, Circles, and Ellipses

.
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K Steps in Blocking in a View

— =

AaN
OBJECT

y

Block in Main Shapes

Sketch Arcs and Circles |

/

Darken Final Lines

oA ™ 3
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Proportion in Sketching
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Meaning of Lines

g
Edge View

of Surface

Contour
X » Edge View of Surface -
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Intersection of Surfaces
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SKETCHING TECHNIQUES
UNIT | .

ASSIGNMENT SHEET #1--SKETCH STRAIGHT LINES

[¢d
Premise: Straight lines can be sketched by using the procedure in the following example.

Example:

1. Draw two points
2. Drawdash Iines‘ connecting the two points
3. Darken and fill in dash lines
(NOTE: The same procedure is used for vertical and inclined lines.)

Directions: Sketch the following lines by connecting point A to point B.

Problem A: Vertical lines A e
Ae

Aoe Aoe

B e B e
Be Be

Problem B: Horizontal lines
Ae : oB

pn.21
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* ASSIGNMENT SHEET #1

Problem C:  Inchned lines .
o~

Ae

» ety
. , [N
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SKETCHING TECHNIQUES
UNIT |

ASSIGNMENT SHEET #2-SKETCH ARCS

N

Premisa: Arcs can be sketched by using the @rocedure in the following example.

Example: “ i .
1. Sketch a boX corner , .

Y

2. Mark off radius distance from corner pdint,

{ %
Radius

3. Swing a rough arc from center point

4, Darken arc

Directions: Sketch arcs in the following corners,

Problem:
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' UNIT |

ASSIGNMENT SHEET #3--SKETCH CIRCLES

Premise: Circles can be sketched by using the procedure in the following examplé.
Example:

i. Sketch in center lines - +

T——-—
. Box in circle at diameter required
R

i

W.

3. Puf in diagonal lines and mark radius

' points from center

4. Rotate wrist in a circular motion and
connect circle points

Directions. Sketch three circles below using 1/2" approximate radius. /
K}
a1 9
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SKETCHING TECHNIQUES
. UNIT |

ASSIGNMENT SHEET #4..SKETCH AN OBJECT USING ARCS AND CIRCLES

\
Premise: An object using arcs and circles can be sketched by using the procedure in the
following example. ;

Example:

1. Decide which view of object is to be drawn

L Object

2. Box n overall shape of object

iy
e

;,;Z |
3. Sketch in arcs and circles , k*
i ~

- P"—"")‘K

4. Erase construction lines and darken
object




ASSIGNMENT SHEET #4

Directions Sketch the front view of this object,

Problem

Iy
\\’0,){
.

Object
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ASSIGNMENT SHEET #5--SKETCH AN ELLIPSE

Premise: An ellipse can be sketched by using the procedure in the following example.

Example: t‘
1. Mark off major and minor axes on center —-— —+——
lines l
4
2. Box in outlines of the ellipse T +
}

3. Sketch 1n major and minor arcs of "[ \F
ellipse \ /

4. Erase construction lines and darkens
ellipse outhine

Directions: Sketch three ellipses using an approximate\ 3/4" major diameter and an
approximate 1/2" minor diameter.

- A
. -
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NAME

TEST

1. Match the terms on the right with their correct definitions.

a. A concept used by drafters, architects, 1. Major axis
and engineers to express an idea on paper so
that it can be understood by other people 2. Diameter

i involved
3. Arc

b. Making a drawing without the use of instru- "
ments, yet with care taken to obtain the 4. Freehand technical
correct line widths sketching

c. The distance from the center point of a 5. Minor axis

circle to the ide circumference . .
outside 6. A picture is worth

. . . . a thousand words
d. The distance across a circle passing inrough its

center point 7. Sketch lines
‘ e. Any portion of the circumference of a circle 8. Radius
f. A foreshortened circle having a major axis and 8. Ellipse
a minor axis
10. Focus

g. Freehand connections between two or more
points

h. A point at which lines come toward each
other or move away from each other

1. The axis passing through the foci of an
ellipse

). The chord of an ellipse passing through
the center and perpendicular to the major axis

2. State three purposes of sketching.




3. Select true statements concerning rules in sketching by placing an "X" in the approp
riate blanks.

a. An architect scale must be used in sketching

b. Small objects are sketched larger than their normal size

c. Freehand lines are fimished and rigid

_d Sketches do not need to be drawn in proportion

e. Line contrast should be used

f. A hard pencil should be used

__g. Finished linework should be dark and conform to hine alphabet standards

h. Sketches are never dimensioned

4. Argange in order the steps In completing a drawing by placing the correct sequence
numbers in the appropriate blanks

a. Erase unwanted construction hnes

b. Select necessary views

c. Block in hightly the shape of the object

d. Darken lines

e. Block 1n details in each view

5 List two types of sketch views.

b.

6 Select true statements concerning guidehines for sketching straight lines by placing an
"X" in the appropnate blanks.

a Properly locate end points of line

b Position arm by marking heawily on the paper while moving from left point
to right point

¢ Keep your eye on the pencil and sketch sbort, heavy lines between points

4 Erase unneeded hines with a soft eraser and darken the remaiming hine to
form one uniformiy wide, continuous line

-
-

v
Q aly

ERIC

Aruitoxt provided by Eic:




'

10

on-33

e. Draw straight lines that are parallel to the drafting table edge by aligning the
paper on the drafting board edge and letting the third and fourth fingers of
the drawing hand act as a guide by sliding them along the edge of the board
while drawing the line

f. Do not rotate the paper to sketch inclined straight lines

g. Estimate angles by sketching a right angle and then a 45° angle; subdivide
into 15° angles, and then obtain the required angle

Arrange in order the steps for sketching arcs by placing the correct sequence numbers
in the appropriate blanks.

_____a. Mark off proper length on diagonal
b, Sketch right angle at the proper length
c. Darken in arc
d. Box in to form a square and mark proper diagonal

Arrange in order the steps for sketching circles by placing the correctsequence numbers
in the appropriate bianks.

a. Sketch in diagonals in square and mark off proper length on diagonals
b. Darken in circle
c. Sketch in box to proper scale and mark midpoint of each line of square
Match methods for sketching ellipses on the right with theil procedures.

a. Sketch a circular arc on each end of an 1. Method 1

axis line

2. Method 2

b. Sketch in a rectangle the length of the major

axis and rinor axis and mark midpoint of

each line of .ectangle

c. Sketch a circular arc on each line of the
rectangle

d. Sketch in major axis and minor axis

Arrange in order the steps for blocking in a view by placing the correct sequence
numbers 1n the appropriate blanks

_____a. Darken final lines
______b. Block i main shapes of object

c Erase construction lines

d Sketch in arcs and circles

[ N
-2




11. Select true statements concerning factors in center line usage by placing an "X"
in the appropriate blanks,

a. Does not show axis of symmetry .

b. Symbol for center line is §

L 3
c. Used to show center line of squares - v

d. Long dashes stiould begin and terminate center lines

e. A gap must be present when a center line is a continuation of a visible or
hidden line

12. Define two methods for proportioning a sketch.

Method 1:

Method 2:

13. List three ways to interpret the meaning of lines.

a,

14. Demonstrate the ability to:
a. Sketch strauéh! lines.
b. Sketch arcs.
c. Sketch circles.
d. Sketch an object using arcs and circles.
e. Sketch an ellipse.

(NOTE If these activities have not been accomplished prior to the test, ask your
;nstructor when they should be completed.)

b




SKETCHING TECHNIQUES
UNIT I

ANSWERS TO TEST

f. 9
g 7
h. 10
i 1
j. B

ocQo0o o0ow
WO &

. Any three of the following:

a. Preliminary approach to a problem before going to the expense of making an
instrument drawing

b. To give the drafter a better picture of the object to be drawn

c. For recording notes and technical information in the shop or field for future use
in the drafting department ‘

d. Asanaid to "think through" the solution to an engineering-type problem
9

. b,eg,

ocQao o
WA = &

a. Pictorial

b. Multiview

a,d,egqg

a 3

b. 1

c. 4

d 2

a. 2 )
b. 3

c. 1

N - N o= N




11. d,e

12. Method 1-Use a piece of cardboard to mark off some unit of measurement; then,
measure the actual object

Method 2-First, determine the overall width and height of the object; then, sketch in
the medium areas; finally, sketch in the small details

13. a. A wisible or hidden line can mean the intersection of two surfaces
b. A wvisible or hidden line can mean an edge view of a surface
c. A visible or hidden line can mean a contour view of a curved surface

_— 14. Evaluated to the satisfaction of the instructor

- ¢
’
vle




GEOMETRIC CONSTRUCTIONS
UNIT 1

( UNIT OBJECTIVE

After completion of this unit, the student should be able to match basic geometric termi-
nology with correct definitions, match basic geometric shapes with their descriptions, and
identify basic geometric shapes. The student should aiso be able to measure a circle and
interpret the degrees in it, and construct basic geometric forms. This knowledge will be
evidenced by correctly performing the procedures outlined in the assignment sheets and by

scoring 85 percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:
1. Match basic_geometric terms with their correct definitions.
2. Match tQpes of angles with their correct descriptions.
3. Match types of triangles with their correct d’escriptions.
4. Match circular shapes with their correct descriptions.
5. Match four-sided shapes, cones, and special figures with their correct descriptions.
6. Match polygons and diagonals with their correct descriptions,
7. Identify basic geometric shapes.
8. Match geometric terms with their correct symbols.
9. List three elements needed for measuring parts of a c.rcle
10. List three elements needed for i.nterpretmg degrees in a circle.
11. Demonstrate the ability to:
a. Bisectalineand an arc.

b. Bisect an angle.

o

Draw parallel lines.

d. Construct a perpendicular line to a hine from a potnt.




Divide a line into equal parts, L S
f.  Draw a line perpendicular through a point on a line.
g. Draw an arc tangent to a straight line and an arc.
h. Draw an arc tangent to two arcs.
“ i.  Construct a triangle with sides given.
j.  Construct a right triangle. '
k. Constructan equilateral triangle with one side given. . -
I.  Inscribe a hexagon inside a circle. .
m. Construct a hexagon with the distance across the flat sidej,qﬂ;n.
n.  Construct a circle through three given points.
0. Construct a pentagon by inscribing. .

p. Draw an arc tangent to an acute angle and an obtuse angle.

=

q. Draw an arc tangent to a right angle.

r Draw an involute of a circle.

s Draw an ellipse using the approximate ellipse with compass method.
t. Draw aparabola. -

Join two points with a parabolic curve.




GEOMETRIC CONSTRUCTIONS
. UNIT I

SUGGESTED ACTIVITIES

' I Provide students with Objective sheet.
Il.  Provide students with information and assignment sheets.

. Make transparencies, .

Iv. Discuss unit and specific objectives, . . " p
V. Discuss. information and assignment sheets. - N
Vi. Have students make models of some geometric shapes.
- - VI Since this unit is very qué, items 1-10 can bg given as one test and item 11 'a.s :

separate test.
VIH: Select title block y6u want to be used in Assngnme'nt Sheet #8.
. IX. Give test.

‘ INSTRUCTIONAL MATERIALS *
. !

I, Included in this unit:
A. Objective sheet . \
B. Information sheets
C. Transparency masters
1. TM 1-Basic Geometric Shapes and Terms ~ 7
2. TM 2--Basic Geometric Shapes-and Terms {Continued)
- . 3. TM 3--Typesof Angles
'4. TM 4 -Types of Triangles
5. TM 5-:Circular Shapes
6. T™ 6--Cur.cular Shapes (Continued)

7. TM 7--Circular Shapes {Continued) ’

TM 8--Four-sided Shapes, Cones, and Spec:al Figures




9. TM9.--Special Figures
10. TM 10--Quadrilaterals
11, TM 11-Solids

12, TM 12-Involutes
13. TM 13--Involute of a Circle
14. TM 14--Polygons and Diagonals
15, TM 15--Polygons
Assignment sheets
1. Assignment Sheet #1--Bisect a Line and an Arc
2. Assignment Sheet #2--B€'gsect an Angle
3. Assignment Sheet #3--Draw Parallel Lines

4. Assignment Sheet #4--Construct a Perpendicular Lineto aLine From a
Point

5. Assignmént Sheet #5--Divide a Line Into Equal Parts

6. Assignment Sheet #6--Draw a Line Perpendicular Tkrough a Point on
a Line

7. Assignment Sheet #7--Draw an Arc Tangent to a Straight Line and
an Arc

8. Assiarment Sh9et #8--Draw an Arc Tangent to Two Arcs
9. Assignmgnt Sheet #9.-Construct a Triangle with Sides Given
~10. Assignment Sheet #10--Construct a Rigt Triangle

11. Assignment Sheet #11-.Construct an Equilaterai Triangle with Oné
Side Given ’

< 12. Assignment Sheet #12--Inscribe a,Hexagon Inside a Circle

13. Assignment Sheet #13--Construct a Hexagon With the Distance Across
the Flat Sides Given

14. Assignment Sheet #14--Construct a Circle Through Three Given Points
15,Assagnment Sheet #15..Construct a Pentagon by Inscribing

16~ Assignment Sheet #16--Draw an Arc Tangent to an Acute Angle and
an Obtuse Angle

17. Assign}nent Sheet #17--Draw an Arc Tangent to a Right Angle

18. Assignment Sheet #18--Draw an Involute of a Circle




v )l

19. Assignment Sheet #19--Dra  an Ellipse Using the Approximate Ellipse
with Compass Method .

20. Assignment Sheet #20--Draw a Parabola

21. Assignment Sheet #21-Join Two Points with a Parabolic Curve

E. Test

F. Answers to test

References:

A. Berg, Edward. Mechanical Drawing. Milwaukee, W|: Bruce Publishing Co.,
1962.

B. Spencer, Henry C. and John T. Dygdon. Basic Technical Drawing. New
York: Macmillan Co., 1968.

C. French, Thomas E. and Carl L. Svensen. Mechanical Drawing. Dallas:
McGraw-Hill Book Co., 1966.

D. Wright, Lawrence Sidney. Drafting Technical Communication. Bloomington,
IL: McKnight and McKnight Publishing Co., 1968,

E. French, Thomas E. and Charles J. Vierck, Engineering Drawing. St. Louis:
McGraw-Hill Book Co., 1966.

G. Giesecke, Frederick E., et. al. Technical Drawing. New York: Macmillan Co.,
1974,

H. Spencer, Henry Cecil and Ivan Leroy Hill. Technical Drawing Problems.

New York: Macmillan Co., 1974.
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UNIT 11

INFORMATION SHEET

Basic geometric terms and definitions

A.

Point-A small dot or small cross on a drawing or in space that does not have
length, height, depth, or width (Transparency 1)

Line--A connection between two or more points (Transparency 1)

Straight line-The shortest distance between two points (Transparency
1)

Curved line--A line in which no segment s straight (Transparency 1)
Line segment- Any part of a line (Transparency 1)

Plane figure--A flat, ievel, even surface such as a piece of paper lying flat on a
table (Transparency 1)

{(NOTE: This i1s sometimes referred to simply as a plane.)
Intersect -To cut across each other {Transparency 1)

Vertex--The common point where lines or surfaces intersect (Transpar-
ency 1)

Perpendicular--At 90° angles to a given plane or line (Transparency 1)

Parallel -Straight i‘nes that do not meet or intersect and are an equal distance
apart at all points (Transparency 1)

Projection line--Line used to extend from one view to another view (Trans-
parency 1)

Skew (oblique) lines-Straight hnes that do not intersect and are not parallel
or in the same plane {Transparency 2)

Bisect--To divide into two equal parts (Transparency 2)

Vertical -A line straight up and down perpendicular to the horizontal plane
{Transparency 2)

q

Honzontal--Parallel to the plane of the horizon {Transparency 2)

Edge--What appears as a line when a plane surface 1s perpendicular to a plane
of projection (Transparency 2)

f quilateral -All sides are equal




INFORMATION SHEET

Types of angles and descriptions (Transparency 3)

mm o O ® >

Angle-Figure formed by two intersecting lines
Right angle--A 90° angle

Acute angle--An angle less than 90°

Obtuse angle--An angle greater than 90°
Complementary angles--Two angles whose sum 1s 90°

Supplementary angles--Two angles whose sum 1s 180°

Types of triangles and descriptions (Transparency 4)

A.

m o O @

Triangle-A plane figure bound by three straight sides, and three interior
angles which equal 180°

Equilateral triangle--A triangle with three equal sides and three equal angles
Isosceles triangle--A triangle with two eaual sides and two equal angles
Scalene triangle-A triangle with no angles or sides equal

Right triangle--A triangle with one 90° angle

(NOTE: The side opposite the 90° angle of a right triangle 1s the hypo-
tenuse.)

Circular shapes and descriptions

A.
B.

Circumference--The distance around a circle (Transparency 5)

Radus-The distance from the center point of a circle to the outside circum-
farence (Transparency 5)

Diameter--The distance across a circle passing through its center point
{Transparency 5)

Circle- A closed curve all points of which are an equal distance from the
center (Transparency 5)

Arc-Any portion of the circumference of a circle (Transparency 5)

Sphere--A round body such as a ball which has all points of its circummference
an equal distance from its center (Transparency 5)

Concentric circles-Having the same point as center (Transparency 5)

Eccentric circles- Having different points as center, one within the other
(Transparency 5)

Symmetrical- The same on both sides of a center line (Transparency 6)

LA

LIVIE
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Ir ‘ed -A figure drawn within another figure so as to touch in as many
places as possible (Transparency 6)

Circumscribed--A figure encircled so as to touch in as many places as possible
(Transparency 6)

Axis--A straight line passing through the center of a geometric body upon
which the geometric body rotates (Transparency 6)

Torus--A solid figure generated by a circle which is revolving on an axis
which is eccentrical to the circle (Transparency 6)

Ellipse--A foreshortened circle having a major diameter and a minor diameter
(Transparency 6)

Cylinder-A solid figure obtained by taking a rectangle by its edge and

rotating it around to its parallel edge, making the ends parallel, and the
circles equal (Transparency 6)

Tangent--Meeting a curved line or surface, touching '+ one and only one
point, but most definitely not intersecting {Transparency 7) .

(NOTE: To make better tangencies, draw the circular object first, when
possible; then draw the straight line from it.)

Chord--Any straight line across a circle that does not pass through the center
Semicircle--One-half of a circle

Circular segment--Less than a semicircle

Quadrant-One-fourth of a circle

Sector--L.ess than a quadrant

Four-sided shapes, cones, and special figures and descriptions

A

Square--A plane figure bound by four equal sides, and having four 90°
angles (Equilateral parallelogram) (Transparency 8)

Rectangle--A plane figure bound by parallel sides of different lengths to form
opposite sides that are equal, and having four 90° angles (Transparency 8)

Cone-A solid figure with a circle as its base, and a curved surface tapering
evenly to the veriex, so that any point on the surface 1s in a straight line
between the circumference of the base and the vertex (Transparency 8)

Conic sections-Curves produced by a plane when it intersects a right circular
cone (Transparency 8)

(NOTE: Types of curves produced are the circle, ellipse, hyperbola, and
parabola.)

DI-4
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Parabola--A curve generated by a point moving so that its distance from a
fixed point is equal to its distance from a fixed line (Transparency 8)
Helix-Generated by a point moving along and around the surface of a
cone or cylinder with a uniform angular velocity about the axis, and with a

uniform linear velocity in the direction of the axis (Transparency 9)

Cycloid--A curve generated by a point located on the circumference of
a ci-cle as the circle rolls along a straight line {Transparency 9)

Quadrilateral--A plane figure bound by four straight sides (Transparency 10)

Parallelogram--A plane figure bound by four straight sides with the opposite
sides parallei {Transparency 10)

Prism-A solid figure whose plane bases are parallel equal polygons and
whose faces are parallelograms (Transparency 11)

Pyramid-A solid figure with a polygon for a base, with triangular lateral
faces that intersect at a common point called a vertex (Transparency 11)

Involute--A curve traced by a point on a thread or string, as the thread or
string unwinds from a line (Transparencies 12 and 13)

Polygons and diagonals and descriptions (Transparencies 14 and 15)

A,

B.

E

F.

Polygon--A plane figure with more than three straight sides
Diagonals--Lines connecting opposite nonsymmetrical corners of a polygon

Regular polygon--A plane figure with equal straight sides and equal angles; 1t
can be circumscribed around, or inscribed in a circle

Pentagon--A polygon that has five equal sides and five equal angles
Hexagon--A polygon that has six equal sides and six equal angles

Octagon--A polygon that has eight equal sides and eight equal angles

Basic geometric shapes

A

Straight angle--

'
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B. Acute angle--

C. Obtuse angle--

D. Isosceles triangle

ya
N
A
€. Scalene triangle- \
AN

‘ F. Rught triangle--

G. Eqguilateral triangle-- i j

oin-
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H.  Circle

| Sphere -

@

D
N
7

K Hexayon




" INFORMATION SHEET

B O

M. Quadrilaterals
1. Trapezium--

2. Trapezoid--

3. Rectangle--

D Il - 4
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4, Square-

N. Parallelograms

1, Equilateral

a.  Square--

b. Rhombus
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INFORMATION SHEET

2. Rhomboid--

3. Rectangle--




INFORMATION SHEET

Pyramuds

1. Right triangular-

2. Right square--

Pentagonal--

Elhipse




INFORMATION SHEET

S. Cylinder--

- - -
- -

i
» T. Cone--

Parabola--

u.




INFORMATION SHEET

V. Helix-

W. Involute of a line--
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. INFORMATION SHEET

*  X. Involute of a square--

Y. Involute of atniangle--

™
W

()
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V4 invoiute of a circle- P R N

AA Cyclod




.‘ INFORMATION SHEET

Vill Geometric terms and Ssymbols

A. Perpendicular- L

.

B Parallel- ||

C. Angle (singular)-- »
D Angles(plural). /.S
E  Lessthan (

F. Greater than- >

G Diameter - Q)
H  Radius R

I X Three elements needed for measuring parts of a circle

A. Diameter 1s measQred on a straight hne passing through the center point of
the circle and extending to the citcumference

B. Racius 1s measured on a straight line from the center of the circle to any
point on the circumference; equals one halt the diameter

C  Circumference 1s measured by mulitiplying the diameter of the circle by 7
(31415926 or 3 14)

X Three elements needed for interpreting degrees in a circle
A A full circle has 360 degrees, written as 360°
B. Each degree is divided inta 60 minutes, written as 60’
C  Each minute 1s diided into 60 seconds, written as 60"

Example 52° 14’ 5" would be read as Bty two degrees, 14 minutes,

. 5 seconds




Basic Geometric Shapes and Terms

. + f
Point Lines
Plane Figure

Straight Line

v

Curved Line

S S

Line Segments

?l< Rarallel

ntersect

Perpendicular-

Projection  Lines,

yd
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Basic Geometric Shapes & Terms

(Continued)

Bisected Angle

X

3

Bisected Line

N

X

N

X
N

Bisected Arc

Vertical

Horizontal

/

- —
Skew

Edge

™ 2
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¢ Types of Angles
Angle Right Angle

AN

Acute Angle Obtuse Angle

Supplementary Angles




Types of Triangles

ANERYA\

Equilateral Triangle Isosceles Triangle

Scalene Triangle

Hypotenuse

Right Triangle
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@ Circular Shapes

Circumference Radius
o Arc
Diameter Circle
. ain
@ 7
Sphere Concentnc Circles Eccertric Circles

T™ 5




Circular Shapes
- (Continued)

AN aN
NN

Inscribed Circle Circumscribed Ciicle

e [
N

————
-
- ~

Cylinder
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® ~ Circular Shapes
(Continued)

O

~ Tangent
@

Not Tangent

™ 7
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Four-Sided Shapes, Cones,
and Special Figures

/_\ 4Circle

Ellipse I’X
Square /
L
Parabola <~ Hyperbola
Conic Sections
Rectangle

Cone
Parabola
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¢ Special Figures

71

Cycloid

Helix

Q . ™ 9
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¢ Quadrilaterals

(TWO SIDES PARALLEL) (NO SIDES PARALLEL)
Trapezoid Trapezium
. Parallelograms

Equilateral Parallelograms

Square Rhombus

T we
-

-
T -

Rectangle Rhomboid




Pyramids

Pentagonal
Right Triangular Pyramid
Pyramid

Righ't Square
Pyramid
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Involute of a Line

¢

Involute of a Triangle

Involute of a Squaie

e

€ ¢y . .
- : ™ 12
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o Invokte of a Circle

Ry

T™ 13




- Polygons and Diagonals

Rectangle

——__Diagonals
"

! Rectangle

‘; Diagonal Diagonals

Pentagon Octagon

(J’\
"~ -

DIl-85

™ 14



Polygons

Regular Polygon

ERIC

PN
N

Hexagon

Pentagon

Octagon

DIu-87

™ 15



DIl-B9

GEOMETRIC CONSTRUCTIONS
' UNIT 11

ASSIGNMENT SHEET #1--BISECT A LINE AND AN ARC
Premise: A hine and an arc can be bisected with a triangle and compass by using the proced-

ure in the following example.

Example:

1. Usegiven line AB

2. From A and B use compass to draw equal arcs '
with radius greater than half A B

' 3. Join points D and E with triangle

4. Mark pointatC

KD

N¢

(-\
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ASSIGNMENT SHEET #1

Direvtions Biseet the hines AB and arc AB below. Leave all construction lines

Problem A

A T—~.B
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'ASSIGNMENT SHEET #1

Directions- Draw construction lines lightly and do not erase them,

Problem B:

DRAW 2 DIA HOLE AT INTERSECTION OF PERPENDICULAR BISECTORS
OF LINES AB AND CD

NOTE. DRAW HORIZONTAL AND VERTICAL
CENTER LINES ONLY THROUGH THE HOLE

GRINDER ADJUSTING ARM

\
'




GEOMETRIC CONSTRUCTIONS
UNIT !l

ASSIGNMENT SHEET #2-BISECT AN ANGLE

Premise: An angle can be bisected with a triangle and compass by using the procedure

1n the following example.
Example:

1. Use given angle BAC

2 Strike a rad:us using a compass
at any radius with point A as vertex

3. Strike equal arcs r with radius
larger than half the distance from
EtoF

4. Draw a line from arc intersection D
to vertex A

8

0

B

Any Angle
A C

s Any Radius
A T C

A ( Fr C
\

Equal Angles

DIl-93



ASSIGNMENT SHEET %2

Directions. Bisect the angles below, Leave all construction lines,

Problem
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: GEOMETRIC CONSTRUCTIONS
UNIT U

ASSIGNMENT SHEET #3--DRAW PARALLEL LINES
Premise: Parailei lines can be drawn with a triangle, compass, and scale by using the proced-

ure in the following example.

Example: . A B

—— 1. Usegiven line AB
2. Set compass any desired radius CD (> \“ (2 -
and swing two arcs anywhere along
AB
A ¢ &% g

3. Construct line GH tangent to arcs G — o - D‘d
CD (radius CD required distance
A—2S Y g

between parallel lines)

Directions: Construct a line parallel to line AB 1" below line AB. Leave all construction lines,

Problem:

91
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N S

GEOMETRIC CONSTRUCTIONS
UNIT I

) ASSIGNMENT SHEET #4-CONSTRUCT A PERPENDICULAR LINE
TO A LINE FROM A POINT

Premise: A perpendicular line can be constructed to a line from a point with a trniangle and
compass by using the procedure in the following example.

Examp!e: «C
1. Use given line AB and point C A B
2. Swing any radius from point C as c
long as 1t touches two points on
\L/
C
3. Swingradius DF and radius EF equal A D E B
‘ to radwus DC
F
C
4. Connect point C with point F A | p:
_ 1 B
(NOTE: LineC Fis90°to A-B.)
F

Direction. Construct a line perpendicular from point C to line AB. Leave all construction
lines.

Problem.
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GEOMETRIC CONSTRUCTIONS

UNIT 1l

ASSIGNMENT SHEET #5 DIViDE A LINE INTO EQUAL PARTS

I3

Premise A line can be divided into equal parts with a 45° and 30° 60° triangle and a scale by

using the procedure in the following example

Example

1.

Use given hne AB to divide into
five equal parts

»

Draw a line at any anyle and any
length and tabel point C

Use: scale to lay off five equal
divisions on line AC, label the
fast divisson D

Set triangle to project division
hack to line AB from point D

Set triangles to be parallel to
e BD, mark divaisions on line AB
parallef to me BD

A B
A B '
c

A‘\\
DC
Awa
piC
D;C

B
‘B
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ASSIGNMENT SHEET #5
Directions: Divide Line Amto seven equal divisions Leave all construction lines
Problem A
b \
¢ .
/o
A B
L]
P
¢
e ~ Directions Diwvide honizontal hne into five equal parts per ainch starting at pomnt A Draw
60 V's as shown m the followmng threaded rod Draw construction hines hghtty and do not
orase them Complete section fines .
4
THREADED ROD
5 THREADS PER INCH
: Praobiem B
-




‘ GEOMETRIC CONSTRUCTIONS
UNIT (I
. i J\ v
ASSIGNMENT SHEET #6--DRAW A LINE PERPENDICULAR THROUGH A
POINT ON A LINE ~. »

Premise: A line can be drawn perpendicularly through a point on a line with a triangle,
compass, and scale by using the procedure in the following example.

Example:
1. Use given line AB with point C located c
on line AB A 7 B
¢ /
2. Set compass at any radius r and [L, c \
swing arc through line AB from A =g B
point @ \ /

L 3. Set cémpass at distance greater P
than DC and swing arcs from D and E
to form points F and G w
¢ &

. A \ B
~". | i | W
' 2 G
F
4. Connect points F and G through C %
) ' A (D < % B
>k

Directions: Draw a line perpendicular through point C on line AB. Leave all construc-
tion lines.

Problem: Iy




N

~

GEOMETRIC CONSTRUCTIONS
' UNIT i \

>
-

ASSIGNMENT SHEET #7 DRAW AN ARC TANGENT TO A STRAIGHT
LINE AND AN ARC

-
.

Premise: An 4rc tangent can hie drawn to a straight line and an arc with a triangle, compass, '
and scale by using the procecude in the following example ’
i

H

Example. | h u]’ . .
{ . G
7. Use given arc with radius G and i . .

straight line AB .

i
J A e
bl .
o
2 Swingqwen arc r from point # and d /
draw o paraliel ine tangent o are r \L// e § \/
| a Farallel
| S TN
A 8
3 Addradius G to radius r and swing . . Gty
o G to point C from point G s C
o
4  Draw hine from the center pomt of N jG P [ ~N
radius G and GHr to point C to T r
obtain tangency point . A 8

5  With center C and given radius r,

‘

i
draw requered tangent arc between
the LneAB and arc

96
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ASSIGNMENT SHEET #7

Directinns: Connect line AB to arc OG with 1" R arc. Leave all construction hines

Probilem A

g

J4/

+

Directions: Complete the drawing of a wing nut and mark all points of tangency Draw
construction hnes hightly and do not erase them.

)
Qe |
s Point of Tangency ‘\

7
Probtem B \6\‘1/
I f
! h
ol
| 'I
JlJ h 'u R
There are __ points of tangency \

or this wing nut

)y 97

Q \ -
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ASSIGNMENT SHEET #7

Directions: Draw arc tangent to line AB at B, and through point C, as shown in the follow-
ing bracket. Draw construction lines lightly and do not erase them.

L
&
N AN

Problem C:

-105
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| GEOMETRIC CONSTRUCTIONS
‘ ‘ UNIT I

ASSIGNMENT SHEET #8 DRAW AN ARC TANGENT TO TWO ARCS
Premise. An arc tangent can be drawn to two arcs with a triangle, compass, and scale by
using the procedure in the following example,
Example:

1 Use qiven arcswith centers & and B,
and required i s 1 A

3 Swing arcs r using any point
cn eircles as center pomt

b Swingarc AC and arc BC
tangent to given r arcs

2 Draw lines of centers AC and BC to
jocate points of tangency T, and
draw required tangent arc between
the points of tangency, as shown
from center C

o 99
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ASSIGNMENT SHEET #8 .

Directions. Connect the two circles with 1,2" diameter cucle. Leave all construction hines

Problem A,

Directio, s Cemplete the drawing of a toggle link as shown in the following drawing.
Draw on size "A' vellum using title block determined by the mstructor Mark points of
tangency. Do not use arithmetic to add or subtract radn, do 1t graphically. Draw construc-
tion hines lightly and do not erase them.

35
175 DIA

75 DIA

112 DIA i
35R 2.5 DIA - .

Scale. Full size on vellum

Problem B:

B

There are —__ tangency points
on this view
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. ASSIGNMENT SHEET #8

Directions: Complete the drawing of an operating arm as shown in the following drawing.
Draw on size "A" vellum ing title block determined by the instructor. Mark points of
tangency. Draw construction ines lightly and do not erase them.

Scale! Full size on vellum

Problem C;

178 4

2R
125 R "

> o s ﬁ{ -

There are .. tangency points on this view .
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* GEOMETRIC CONSTRUCTIONS
UNIT I

ASSIGNMENT SHEET #9--CONSTI¥JCT A TRIANGLE WITH SIDES GIVEN

Premise: A triangle can be constructed with sides giverr with a triangle and compass by using
the procedure in the following example.

Example:

1. Use given sides A, B, and C

2. Draw one side, the length of C, in
desired position, and strike arc
with radius equal to given side A

3. Strike arc with radius equal to

_given side B

4. Draw sides A and B from intersection
of arcs, as shown

2 EA] 7

4

Directions: Construct a triangle using the three lines given below. Leave all construction
lines.

Problem:

m
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- GEOMETRIC CONSTRUCTIONS

. s UNIT 11

ASSIGNMENT SHEET #10- CONSTRUCT A RIGHT TRIANGLE

Prenise A right triangle can be constructed with a triangle and compass by using the
nrocedure in the following example.

£xample:
R
1. Use given sides R and S )
S
I
»
- ‘ S
2  Draw in hne S with triangle
3. Swing arc with radius length as R
R
. »
4. Find the middle of lne S and use
that point with radius 1/2 length
of S to swing arc
I1/2 S
T
5. At point of arc intersection 90° Angle

connect to end points of line S as
shown
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ASSIGNMENT SHEET #10

Directions: Construct a right triangle using the two lines given below. Leave all construction

lines.
-]

Problem:

104
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' GEOMETRIC CONSTRUCTIONS
‘ UNIT I

ASSIGNMENT SHEET #12--INSCRIBE A HEXAGON INSIDE A CIRCLE

Premise: A hexagon can be inscribed inside a circle with a 30° 60" triangle by using the
procedure in the following example.

ol

Example! .
1. Use given circle diameter equal to
required distance across corners of .
hexagon .

r )

2. Draw vertical and horizontal cenwer / \
lines through circle
3. Use 30° triangle to construct c B
. diagonals AB and CD at 30" with
& ! horizontal through center point .
[ ]
4, Use 30° triangle to construct sides K} (Y

Directions: Draw a hexagon in the circle below. Leave all construction lines.

Prt;b lem:

ERIC 1u6
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: »
. GEOMETRIC CONSTRUCTIONS
J UNIT I

L
) -r

ASSIGNMENT SHEET #13--CONSTRUCT A HEXAGON WITH THE
DISTANCE ACROSS THE FLAT SIDES GIVEN

“« . ! /
Premise: A hexagon with the distance across the flat sades given can be constructed with a
30° 60" triangle, compass, and parallel bar or drafting machine by using the procedure in the
following example.
Example:

1. Use given circle diameter or dustance
across hexagon flats (1 3/16")

2. Putin vertical and horizontal <>

center lines

3. With the 30° 60" triangle and
parallel bar or drafting machine, Fiots on top ond bonom

draw the six sides tangent to the

circle; flats can be on sides or
on top and bottom
Flats on sides /N
) \ | /
1 X

ERIC - ve




120

> ASSIGNMENT SHEET #13

Duections  Construct o hexagon using this circle as the distance across flats. Leave all
construction hines,

Problem A: Put flats on top and bottom

Problem B: Put flats on sides




|
|
‘ , Diul-121
?

‘ ASSIGNMENT SHEET #13

Directions: Draw hexagons and omit holes for the following hex turret. Scale is 1/8 size (1
1/2" = 1'.0"). Have 16" across external flats and 13" across internal flats. Draw construc-

tion lines lightly and do not erase them.

VIE‘W

Problem C: ~

/, [

) 103
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. GEOMETRIC CONSTRUCTIONS
UNIT 1

ASSIGNMENT SHEET #14-CONSTRUCT A CIRCLE THROUGH THREE
GIVEN POINTS

Premise: A circle can be constructed through three given points with a triangle and compass
by using the procedure in the following example.
Example:

-

1. Use given points A, B, and C which are
not in a straight line

h L)
8
C
2. Connect lines AB and BC \/
8

A c
3. Find perpendicular bisectors of lines N
.‘ AB and BC; swing arcs as shown
B

4. Extend bisector lines until they
intersect; this wiil be center
point of circle A C
B
5. Use this point as center of circle

radius C RADIUS

AR
A\>é
B
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ASSIGNMENT SHEET #14

Directions: Gonstraet a arcle helow that wall pass through the three points qiven Leave all
construchion fines

Problem A

+c

@+

111
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‘ ASSIGNMENT SHEFT #14

Directions: Complete the view of the bracket by findir.g the center of the circle through the
three points given, Draw all center lines in pictorial. Scale is 1/2 size. Draw construction

lines hghtly and do not erase them.
" L

A
- 32
! - v,
¥ L
-2 DRILL 3 HOLES
EQUALLY SPACED
Problem B:

Q 112
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' GEOMETRIC CONSTRUCTIONS
UNIT Il

ASSIGNMENT SHEET #15--CONSTRUCT A PENTAGON BY INSCRIBING

Premise: A pentagon can be constructed with a triangle and compass by using the inscribing
procedure 1 the following example.

Example: /\
1. U en circl
se given circle !_J

2, Busect radius OD at C C-}-jD

3. With C as center and CA as radius,
strike arc AE E

4. With A as center and AE as radius,
strike arc EB

5. Draw line AB; then set off distances
AB around the circumference of
the circle using compass and draw
the sides through these points
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ASSIGNMENT SHEET #15

Directions Insenbe a pentagon in the circles below. Leave all construction Lines.

T
N,

Directions Inscribe a pentagon 1in a 2" circle {(within hexagon) as used in the following
drawing, Draw construction hines ightly and do not erase them.

» Problem A-

Problem B+ VIEW
PENTAGON

HE XAGON
el B

SQUARE

CIRCLE - 8

HEXAGON "” T
\/
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GEOMETRIC CONSTRUCTIONS
®

ASSIGNMENT SHEET #16--DRAW AN ARC TANGENT TO AN ACUTE
< ANGLE AND AN OBTUSE ANGLE

Premise: An arc tangent can be drawn to an acute angle and an obtuse angle with a trianab,
compass, and parallel bar or drafting machine by using the procedure in the following .

example. ACUTE ANGLE

Example:

N
OBTUSE ANGL:
1. Use given acute angle and obtuse angle
(NOTE: in this example every step will be

performed on the acute angle on the left
and on the obtuse angle on the right.)

2. Draw lines parallel to given lines < FT
at distance R from them, to inter- R R

. sect at C, the required center

3. From C drop perpendiculars to the

given lines respectively to locate
points of tangency T T
’ T \

T T
4, With C as center and with given RADIUS RADIUS
radius R, draw required tangent arc
between the points of tangency
T (o C
T
AT T

115
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ASSIGNMENT SHEET #16

Directions Connect the sides of the angles below with a 1/2% radius are. Leave all construc

tion hines,

. Prablem

L

11¢ .
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GEOMETRIC CONSTRUCTIONS
UNIT Il

ASSIGNMENT SHEET #17.-DRAW AN ARC TANGENT TO A RIGHT ANGLE

Premise: An arc tangent can be drawn to a right angle with a triangle and scale by using the
procedure in the following example.

Example:
1. Use given lines at right angles to 90°
each other, any radius required \'
2. With given radius R, strike arc L
intersecting given lines at tangen
points T B — .
i :
T C
L J
3. With given radius R again, and with
points T as centers, strike arcs
intersecting at C IT
T C

4. With C as center and given radius
. R, draw required tangent arc

Durections: Draw a 3/4" R arc in the right angles below. Leave all construction lines.

Problem A:

117
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ASSIGNMENT SHEET #17

\

Directions: Draw arc tangents to complete the drawing as shown in the following bracket.
Mark points of tangency. Draw construction lines lightly and do not erase them.

v
Problem B:
+
Center point of arc
i hnfadenienbedentenianbatteth b T*T
l 1y (I
[ v
I
BRACKET
Scale. Full Size
There are
points of ‘tangency
on this view
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GEOMETRIC CONSTRUCTIONS
UNIT Il

ASSIGNMENT SHEET #18--DRAW AN INVOLUTE OF A CIRCLE

Premise: An involute of a circle can be drawn with a triangle, compass, and irregular curve
by using the procedure in the following example. ,J

Example: / \
1. Use given circle diameter +

133

I
2. Divide circle into a given number 2
of equal parts; in this case six / 3
equal parts 4
L)

3. At each of these divisions, put in
lines tangent to circle and perpen-
dicular to radius lines

119
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ASSIGNMENT SHEET #18

. 4. Lay off the length of the arc from
point 1 to point 2; using 2 as
center point, swing arc from
2 to 2', lay off the length of the ~
arc from 2' to 3 and swing arc 3-3'

»

6. Continue in like manner for each 2
point; sketch a light line through |
the points and darken the curve,

using an irregular curve «3
N

\ly/ i %
7?7 6
1 7l

Directions: Construct an involute of the following circle. Leave all constructions lines.

Problem:
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GEOMETRIC CONSTRUCTIONS
UNIT Il

ASSIGNMENT SHEET #19-DRAW AN ELLIPSE USING THE APPRNXIMATE
ELLIPSE WITH COMPASS METHOD

Premise: An ellipse can be drawn by the compass method with a triangle, compass, and
parallel bar or drafting machine by using the procedure in the following exa'r\nple.
Example: c

1. Use given axis AB and axis D

A B
’ D
2. Draw line AC // E
3. With O as center and OA as radius, / ¢
strike arc AE ) e
. Al ° :
\ 4. With C as center and CE as radius,
strike thearc EF
D
E
\; 2
c
. , F -
5. Draw perpendicular bisector of the ></
line AF; the points T,K, and J where A< X 0
it intersects the axes, are centers of
the required arcs
N\
(NOTE: If needed, refer to Assignment Sheet R,J
#1 for drawing a perpendicular bisector of a °

line.)

e : :



/ ASSIGNMENT SHEET #19 >

6. Find center M by measuring OJ with
compass

7. Set compass point at O and strike
point M

8. Find center L by measuring OK with S ' {
compass . .

9. Set compass point at O and strike

point L

10. Draw line M through point K to form

\ point U

11. Draw line M through point L to form \d .
point V

12. Draw line J through point L to form .
point W

13. Keep arcs tangent as shown

14. Using K as the center point, swing
arc KA from point U to point T

16. Using L as the center point, swing v
arc LB from point W to point V . -

16. Using J as the center point, swing i ’ -

~arcJC from point T to point W

17. Using M as the center point, swing
arc MD frem point V to point U

Directions: Construct an approximate ellipse of the axis lines AB and CD. Leave all constr-
uction hnes. )

Problem A:

(@]
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ASSIGNMENT SHEET #19

Directions: Draw an approximate ellipse 1 1/4" x 2 1/8" as shown in the following bracket.
Draw construction lines lightly and do not erase them.,

L ‘ J

isirections: Draw an approximate ellipse as shown in the following cam. Draw construction

w.nes lightly and do not erase them.
Y

1N
¥

Problem C: - +
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GEOMETRIC CONSTRUCTIONS
UNIT I

ASSIGNMENT SHEET #20-DRAW A PARABOLA

Premise: A parabola can be Grawn with a triangle, compass, irregular curve, and parallel bar
or drafting machine by using the procedure in the following example.

Example:

1. Use given lines ABCD A 8 .

2. Divide line AD into some number of
equal parts

[

Divide line AB into an equal number
of parts amounting to the square of
that number

Example: If A-D is divided into 4
equal spaces, then AB will
be divided into 16 equal
spaces
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ASSIGNMENT SHEET #20
4A

4. From line AD, every point on the
parabola is determined by the |
number of spacing units equal to ‘
the square of the number on AD 3
starting from point D which is
also O .

Example: 1=1,2=4,3=9,4=16

5. Sketch a light line through the
points and darken the curve, using
an irregular curve

——
D
(@]

Sl

Directions: Construct a parabola in the given area. Leave all construction lines,

Problem:
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GEOMETRIC CONSTRUCTIONS

UNIT I

ASSIGNMENT SHEET #21--JOIN TWO POINTS WITH A PARABOLIC CURVE

Example:

1.

Use given lines ABCD

Divide line AD into an equal number
of spaces

Divide line DC into the same number
of equal spaces

Number the points on AD starting at
A as 0 and number the pointson DC
startingat D as O

Draw a straight line from point 1
on line AD to point 1 on line DC

Then do this for each point

Darken the curve, using an ifregular
curve

Premise: Two points can be joined in a parabolic curve with a triangle, scale, irregular curve,
and parallel bar or drafting machine by using the procedure in the following example.

A B

0 L

(7]

D I,

4567390“RC




ASSIGNMENT SHEET #21

Directions: Construct a parabolic curve from point B to point D. Leave all construction
lines. .

Problem:




Match the terms on the right with their correct definitions,

-

GEOMETRIC CONSTRUCTIONS

UNIT II

-~ NAME

D1l-143

TEST

a. A small dot or small cross on a drawing

or in space that does not have length, height,
depth, or width

A connection between two or more points
The shortest distance between two points

A line in which no segment is straight

. Any partofa I}ne

A flat, level, even surface such as a piece of
paper lying flat on'a table

To cut across each other

. The common point where lines or surfaces

intersect
At 90" angles to a given plane or line

Straight lines that do not meet or intersect
and are an equal distance apart at all points

. Line used to extend from one view to another

view

Straight lines that do not intersect and
are not parallel or in the same plane

. To divide into two equal parts

. A line straight up and down perpendicular

to the horizontal plane

. Parallel to the plane of the horizon

. What appears as a line when a plane surface is

perpendicular to a plane of projection

. All sides are equal

-—
.
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Intersect
Skew lines
Edge

Bisect

Point

Vertex

Line
Projection line
Perpendicular
Horizontal
Curved line
Plane figure
Vertical

Equilateral

. Straight line

Parallel

Line segment
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2. Match types of angles on the right with their correct descriptions.

a. Figure formed by two intersecting lines 1. Obtuse angle
b, A 90" angle 2. Right angle
____c. Anangle less than 90° 3. Supplementary angles
______d. Anangle greater thar 90° 4. Angle
_____e. Two angles whose sum is 90° 5. Complementary angles
f. Two angles whose sum is 180 6. Acute angle

3. Match types of triangles on the right with their correct descriptions.

a. A plane figure bound %y three straight sudes‘ 1. Triangle
and three interior angles which equal 180

. Right triangle
b. A triangle with three equal sides and three

equal angles Scalene triangle

c. A triangle with two equal sides and two
equal angles

Equilateral triangle

o & w N

. Isosceles tnangle
d. A triangle with no angles or sides equal

e. A tniangle with one 90° angle

-4. Match circular shapes on the right with their correct descriptions,

_a. Thedistance around a circle 1. Tangent
[ N
b. The distance from the center point of a 2. Chord
circle to the outside circumference
3. Sector
c. The distance across a circle passing through its
—— T P 9 9 4. Circumference
center point
. 5. Arc
d. A closed curve all points of which are an
equal distance from the center 6. Quadrant
e. Any portion of the circumference of a circle 7. Symmetrical

f. A round body such as a ball which has all
points of its circumference an equal distance
from its center

g. Having the same point as center

h. Having different points as center, one within
the other

.. The same on both sides of a center line
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A figure drawn within another figure so
a. to touch in as many places as possible

A figure encircled so as to touch in as many
places as possible

A straight line passing through the center of a
geometric body upon which the geometric
body rotates

Meeting a curved line or surface, touch-
ing at one and only one point, but most
definitely not intersecting

A solid figure generated by a circle which is
revolving on an axis which is eccentrical to
the circle

A foreshortened circle having a major dia-
meter and a minor diameter

A solid figure obtained by taking a rectangle
by its edge and rotating it around to its
parallel edge, making the ends parallel, and
the circles equal

Any straight line across a circle that does not
pass through the center

One-half of a circle
Less than a semicircle
One-fourth of a circle

Less than a quadrant

10.
(AR
12.
13.
14,
15.
16.
17.
18.
19.
20.
21,

Torus
Semicircle
Radius

Axis

Ellipse
Eccentric circles
Sphere

Circle

Diameter
Cylinder
Inscribed
Circumscribed
Concentric circles

Circular segment

Match four-sided shapes, cones, agd special figures on the right with their correct
descriptions.

A plane figure bound by four equal sides,
and having four 890" angles :

A plane figure bound by parallel sides of
different lengths to form opposite sides
that are equal, and having four 90° angles

A solid figure with a circle as its base, and a

curved surface tapering evenly to the vertex,,

so that any point on the surface is in a
straight line between the circumference of the
base and the vertex

Curves produced by a plane when it intersects
a right circular cone

130

1.

Helix

2. Cycloid
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e. A cufve generated by a point moving so 3. Quadrilateral
that its distance from a fixed point is equal to ‘
its distance from a fixed line 4. Square
. . . Involut
f. Generated by a point moving along and 5. Involute
around the surface of a cone or cylinder 6. Parabola
with a uniform angular velocity about the .
axis, and with a uniform linear velocity in the 7. Prism
L he axi
direction of the axis 8. Rectangle
g. A curve generated by a point located on +9. Parallelogram
the circumference of a circle as the circle rolls
along a straight line 10. Cone
h. A plane figure bound by four straight sides 11. Pyramid
1. A plane figure bound by four straight sides 12. Conic sections
with the opposite sides parallel
j. A solid figure whose plane bases are parallel
equal polygons and whose faces are parallel-
ograms
k. A solid figure with a polygon for a base, with
triangular lateral faces that intersect at a
common point called a vertex
. A curve traced by a point on a thread or -
— ~  string, as the thread or string unwinds from a
line

6. Match polygons and diagonals on the right with their correct descriptions,

_a. A plane figure with more than three straight 1. Hexagon
sides .
Diagonals
b. Lines connecting opposite nonsymmetrical
corners of a polygon

Octagon

c. A plane figure with equal straight sides
and equal angles; it can be circumscribed

areund, or inscribed in a ¢ircle

2

3

4. Regular polygon
5. Polygon

6

Pentagon
d. A polygon that has five equal sides and

five equal angles
e. A polygon that has six equal sides and six
equal angles

f. A polygon that has eight equal sides and
eight equal angles
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. 7. Identify the following basic geometric shapes.

® e-

AN

.
A
©

1A )
\’




148°

K.

m. Quadrilaterals

3)

n. Parallelograms

1) Equilateral

4)




’
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q. Pyramids

1)

3)

-
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" . 8. Match geometrif: terms on the right with their corréct s-}mbols.
g A < ) 1. PerpenQic;la‘r LY

__b R 2. Parallel '
I 4 3. Angle“
____d ” 4, Angles \ : L
e @ 5. Le.ss‘than f\ . -t
___f L . 6.. ‘Grefte: than .
g &Ls 7. Diameter

. - h. > N 8. 'Radius .

g. List three elements needed for measuring parts of a circle.

d.

b.

C.

10. Lsst three elements needed for interpreting degrees in a circle.
LS
. ’ a. , ?

b.

C.

11. Demonstrate the ability to:
a. Bisect alineand an arc.
b. Bisectanangle. °

c. Draw parallel lines. °

d. Construct a perpendicular line to a li: © “"om a point.
e. Divide a line into equal parts.

f. Draw a line perpendicular through a point on a line.
g. Draw an arc tangent to a straight line and an arc.

,./‘ -
h. Dr%n arc tangent to two arcs. .

‘ i.  Consikuct a triangle with sides given.

126
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Construct a right triangle.

Construct an equilateral triangle With one side given.

Inscribe a hexagon inside a circle,

Construct a hexagon with the distance across the flat sides given.
Construct a circle through three giver points.

Construct a pentagon by inscribing

Draw an arc tangent to an acute angle and an obtuse angle.

Draw an arc tangent to a right angle.

Draw an involute of a circle.

Draw an eilipse u:f.ing the approximate ellipse with compass method.
Draw a parabola.

Join two points with a paraboiic curve,

(NOTE: If these activities have not peen accomplished prior to the test, ask
your instructor when they should be completed.) '

I3
-




GEOMETRIC CONSTRUCTIONS
UNIT 1

ANSWERS TO TEST

o o

oo

.oa
b.
C.
d.
e.
f.

oo ow®

@

e.
f

Straight angle
Acute angle
Obtuse angle
Isosceles triangle
Scalene triangle
Right triangle
Equilateral triangle
Circle
Sphere
Pentagon
Hexagon
Octagon
Quadrnilaterals
1.} Trapezium
2.) Trapezod
3.) Rectangle
4.} Square

—x— - Te mpaAONOW®

3
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n. Parallelograms
1.) Equuiateral
a.) Square
b.) Rhombus
2.) Rhomboid
3.) Rectangle
o. Prism
p. Torus
g. Pyramids
1.) Right triangular
2.) Right square
3.) Pentagonal
r Elhpse
s. Cylinder
t. Cone
u. Parabola
- v. Hehlix
w. Involute of a line
x. Involute of a square
y. Involute of a triangle
2. Involute of a circle
aa. Cycloid
8. a 5 e. 7
b. 8 f 3
c. 1 g 4
d. 2 h, 6
9 a Diameter s measured on a straight line passing through the center point of
the circle and extending to the circumference
. Radius 1s measured on a straight {ine from the center of the circle to any pointon
the circumference; equals one half the diumcter
c. Circumference is measured by multiplying the diameter of the circle by =
10 a. A full circie has 360 degrees, written as 3§0°
b Each degree 1s divided into 60 minutes, written as 60’
¢ Each minute is divided into 60 seconds, written as 60"
- 11. Evaluated to the satisfaction of the instructor

139
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ORTHOGRAPHIC VIEWS
UNIT I

UNIT QBJECTIVE

After completion of this unit, the student should be able to identify planes and lines, and

thographic views. This knowledge will be evidenced by correctly performing the procedures
outlined in the assignment sheets and by scoring 85 percent on the unit test. -

construct missing hidden and visible lines, various views, and points, planes, and lines in or-

2.

SPECIFIC OBJECTIVES

Match terms related to orthographic views with their correct definitions.

Distinguish between the types of projection systems.

’ After completion of this unit. the student should be able to:
1

10.
11.
12.
13.
14.

15.

16

Identify the ISO projection symbols.

Arrange in order the steps in visualizing an orthographic projection
List the six views possible in orthograpiiic projection.

List the three most commonly used views in orthographic projection.
Select true statements concerning the steps in selecting correct views of an object.
List the basic dimensions of an object.

List the most common met:ods of transferring dimensions.

Select the projection of lines in orthographic views.

Identify types of planes.

Select the correct usage of hidden lines. \

Select correct line precedence in an orthographic drawing.

Identify line thicknesses used in orthographic drawings.

State the purpose of runouts.

Demonstrate the ability to:

a Identify types of planes in orthographic views.

b. Identify projection of lines in arthographic views.

140 ~




p.

q.

Construct a top view.

Construct a front view.

Construct a right side view.

Construct missing hidden lines.

Construct missing visible and hidden lines.
Construct circlés and arcs using a template.
Make a two-view sketch.

Make a three-view sketch.

Construct a one-view dl:awing.

Construct a two-view drawing.

Construct a three-view drawing.

Construct a runout.

Construct a point in an orthographic view.
Construct a line in an orthographic view.

Construct a plane in an orthographic view.

17. Construct various orthographic drawings.




VI
\ALR
VIII.
tX.

ORTHOGRAPHIC VIEWS
UNIT Il

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information and assignment sheets.

Make transparencies.

Discuss unit and specific objectives.

Discuss information and assignment sheets.

Construct a model in a "Glass box" and discuss orthographic projection.
Use blocks to show various angles and use blocks for sketching.

Construct blocks, if necessary.

DIl-157

Assignment sheets suggest the use of vellum. Other media may be substituted.

Give test.
INSTRUCTIONAL MATERIALS

Included in this unit:
A. Objective sheet
B. Information sheet
C. Transparency masters
1. TM 1--Compariscn Between First and Third Angle Projection
TM 2--Orthogragnic Projection
TM 3--Orthographic Projection (Continued)
* TM 4--Orthographic Projection {Continued)
TM 5--Orthographi:-Projection {Continued)
TM 6--Principal Views in Orthographic Projection
TM 7--One-View Drawings
TM 8--Two-View Drawings

© ® N o o0 & N

TM 9--Three-View Drawinys
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10.

1.

12.

13.
14,
15.
16.
17.
18.
19.
20.
21,

22.

1.
2.

10.
1.

12.

13.

TM 10--Positioning of Views

TM 11-Position of Side View

TM 12--Methods of Transferring Dimensions
TM 13--Visualization of Lincs

TM 14--Projsctiun of Lines in Orthographics
TM 16--Visualization of Planes

TM 16--Planes in Orthographic Projection
TM 17--Visualization of a Point

TM 18--Usage of Hidden Lines

TM 19--Line Precedence

TM 20--Line Thickness in Orthographic Drawing

TM 21--Fillets, Rounds, and Runouts

TM 22--Projection of Fillet and Round Edges

D Assignment sheets

Assignment Sheet #1--Identify Types of Planes in Orthographic Views

Assignment Sheet #2--dentify Projection of Lines in Orthographic
Views

Assignment Sheet #3--Constructa Top View

Assignment Sheet #4--Construct a Front View

Assignment Sheet #5--Construct a Right Side View .

Assignment Sheet #6--Construct Missing Hidden Lines

Assignment Sheet #7--Construct Missing Visible and Hidden Lines
Assignment Sheet #8--Construct Circles and Arcs Using a Template
Assignment Sheet #9--Make a Two-View Sketch

Assignment Sheet #10--Make a Three-View Sketch

Assignment Sheet #11 -Construct a One-View Drawing

Assignment Sheet #12--Construct a Two-View Drawing

Assignment Sheet #13--Construct a Three-View Drawing

113




14. Assignment Sheet #14--Construct a8 Runout
15. Assignment Sheet #15--Construct a Point in an Orthographic View
16. Assignment Sheet #16--Construct a Line in an Orthographic View

17. Assignment Sheet #17--Consgyct’,| Plane in an Orthographic View

E. Answers to assignment sheets

F. Test

G. Answers to test

References:

A. Brown, Walter C. Orafting for Industry. South Holland, IL 60473:
Goodheart-Willcox Co., Inc., 1974.

®

B. Dygdon, John Thomas and Henry Cecil Spencer. Basic Technical Drawing.
New York, NY 10022: Macmillan Publishing Co., Inc., 1968.

C. Giesecke, Frederick E., et al. Technical Drawing. New York, NY 10022:
Macmillan Publishing Co., Inc., 1980.

D. Jensen, Cecil and Jay Helsel. Engineering Drawing and Design. New York:
Gregg Division/McGraw-Hill Book Co., 1979.

E. Spence, William P. Drafting Technology and Practice. Peoria, IL 61615:

Chas. A. Bennett Co., Inc., 1973.
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ORTHOGRAPHIC VIEWS
UNIT il

INFORMATION SHEET

i Terms and definitions .

A. Orthographic projection--Method of representing the exact shape of an
object in two or more views on planes at right angles to each other

B. First-angle projection--All views are projected onto planes located behind the
object

C. Third-angie projection--All views are projected onto planes lying between the
object and viewer

D. Projection lines--Lines used to extend from one view to the next view
E. Height--Distance from bottom to top piane

F. Length--Distance from left side to right side plgne

G. Depth--Distance from front to back plane

H. Normal plane-True size plane that is parallel to one principal viewing plane
and edge view in other two principal planes

I.  Foreshortened--To appear shorter to the eye than it actually is

J. Inclined piane--A plane that is foreshortened in two principal viewing planes
__ang edge view in one other principal viewing plane

K. Oblique plane-A plane that is foreshortened in all three principal viewing
planes

L. Visualize--To form a mental picture or image

Frontal view--Front view

Profile view--Left side or right side view

Horizontal view--Top view

P.  True size--A surface or line that is shown in its actual size

Q. Fold line-A theoretical line between two views where viewing planes fold
(NOTE: This is used as a reference line on drawings.)

R. Line of sight--Direction from which an object i1s being viewed

3

1.

4
4




INFORMATION SHEET

Transfer--Take from one point of view and put in another view
Coincide--To match up identically

Line precedence--Lines that are more important to show than others

< c o ©

Skew (oblique) lines--Nonintersecting lines, not parallel to each other or to
the principal views

=

Runout--Intersection of a fillet o’ round with another surface
Fillet--Sm?II rounded inside corner of an object

Y. Round--Small rounded outside corner of an object

(NOTE: Fillets and rounds are normally 1/4" radius or less.)

Z. Line--Straight element that is generated by a moving point and has extension
only along the path of the point

II.  Types of projection systems (Transparency 1)
A. First-angle--Used in European and Asian countries
B. Third-angle--Used in the United States, Canada, and other countries
I"i. ISO (International Standards Organization) projection symbols (Transparency 1)

A. Firstangle

|
L |

B. Third angle

(NOTE: Location of symbol i1s in lower richt hand corner of drawing an<
adjacent to title block.)
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INFORMATION SHEET

Steps in visualizing an orthographic projection (Transparencies 2, 3, 4, 5, and 6)
A. Visualize by looking at the actual object or picture of the object

B. To obtain views, project the lines of sight to each plane of projection from
all points on the object

C. Rotate all planes until they align with front plane of projection

D. Visualize the six possible views of the object that are revolved into the same
plane as on a drawing surface

E. Inspect views and determine those needed to adequately represent the
object

Views possible in orthographic projection (Transparency 4)
A. Top

B. Front

C. Right side

D. Left side

E. Bottom

F. Rear

Most commonly used views in orthographic projection (Transparency 5)

A. Top
8. Front
C. Rightside

Steps in selecting correct views of an object (Transparencies 6,7,8,9 10, and 11)
A. Select view necessary to best describe contour shape in front view

8. Select the view that contains the least number of hidden lines

C. Select alternate position for right side view if drawing area is crowded

D. Select only needed views necessary to present an understanding of an object




INFORMATION SHEET

E. If there is no other option, select the view that best describes the object
F. Select view positions to avoid crowding of dimensions and notes
Vill. Rasic dimensions of an object {Transparencies 2 and 6)

A. Length
B. Height
C. Depth

IX. Most common methods of transferring dimensions‘ {Transparency 12)
A. 45" mitre line

(NOTE: This is used for projecting depth dimensions.)
B. Dividers
C. Scale
X. Projection of lines in orthographic views (Transparencies 13 and 14)

A. Point .
B. Truelength
C. Foreshortened

Xl. Types of planes (Transparencies 15 and 16)

A. Normal
B. Inclined

(NOTE: True size is determined by auxiliary views.)
C. Obligue

(NOTE: True size is determined by auxiliary views.)
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X111,

XIV.

XV.

DIl-165

INFORMATION SHEET

Usage of hidden lines (Transparency 18)

A. Correct | T TT1T
— | |

|
|
_|._
I ,L.\
B. Incorrect | | ——t—— _________ ’

C. Correct —{‘>
.

A

\
l/
D. Incorrect b

Line precedence in an orthographic drawing {Transparency 19)
A. Visible line -

B. Hidden line

C. Cutting plane line

D. Center line

Line thicknesses used in orthograpf\ic drawings (Transparency 20)

A. \Visible line-- {thick)

B. Hiddenline- __ _ (thin)
C. Center line- (thin)
D. Phantom line- _{thin)

Purpose of runouts--Intersection of fillets and rounds are used to eliminate prob-
lems in castings (Transparencies 21 and 22)




Compa

rison Between First and Third

Angle Projection

/ Object Between
Plane and Viewer

First Angle

=)

Symbol

/&$NT

Viewing PlaneR

Between Object and Viewer

Third Angle

9t -1t a



Orthographic Projection

Projectors perpendicular

\

Line of Sight

7 Top View l

to planes of projection. /

Line of Sight

Front View

ﬁ\/@\

R. Side View
153

Line of

Sight
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Orthographic Projection
Continued

All planes revolve until they align
with front plane of projection.
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Orthographic Projection

Continued
]
Top
| | =) -
l Fronit
Rear L. Side R. Side
_____ED )
Bottom

The six planes are layed on a flat plane as on a drawing surface.

eL-11a
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Ofthographic Projection
Continued .

Top View §J

L
— B & \' ey

Draftsman should be able to rotate views
in his mind as pictured below.

, - - Height
Front Vlew‘ \

~7 R. Side View
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Principal Views in Orthographic Projection

Right angled notch
Eliminate Views Not Needed EE] shown in frent view
and side view.
Top
\__ C— .
/ \ / \ 1 L 1
Rear L. Side _:%
1
7\
Bottom 161
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- One-View Drawings

Objects with very little thickness

Top | .
Q l
’ ‘ require only one view.

eLL-11ag -
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Two-View Drawings

O

Some objects require only two views.

-
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~ Three-View Drawings
Top

Top View
,9/.
Q \\9/}/‘5’/.
Q\Q// %
Some objects require three )
views to describe their shape. J
Front Right Side :
2 150 157 é




Top l

Positioning of Views

| Front

1 ']

AR

Top

I

R SideF

Top Should Be
Above Front

INCORRECT

1 H |
Top [:] ]
R. Side|
| Front  yiews Not
1 11 Lined Up

Top

|

_Efif} Front R.SMe[:
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teg . INCORRECT

CORRECT
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Position of Side View

__Top View/l  Shape of object determines
@ / best location for side view.
L . S .
™ RSide view R. Side vueV\{ can be pro1ectefi off
the front view or the top view. .
; | %1 T : | lr » Space limitation requires altemate
L '
Ll iy 4 ) ]; location.
Front View T
NORMAL LOCATION L ] '
i ! {%) sl
N 1t
I
REE
N
111 1|
| L |
5 _ ALTERNATE LOCATION °
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Metﬁods of Transferring Dimensions
| /]

F BE /
45° Mitre LineI / L
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[ |
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Visualization of Lines

N
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Projection of Lines in Orthographics
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Visualization of Planes
. | N
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Inclined Plane
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Planes in Orthographic Projection

Normal Inclined Oblique
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Visualization of a Poi

Space Picture

]
1HOI3IH 11_ a

DEPTH _,

LENGTH

{ LENGTH

V Hid3g0 ! LHOI3NH V_l_

G N

Orthographic View

™ 17
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Usage of Hidden Lines

Correct incorrect

Correct Incorrect

i S N
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| |2
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Correct
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Incorrect
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@ Line Precedence

Visible line :
| precedes hidden line i

Visible line
precedes center line

a5 [

|
E i : Lol
l/"{ 1 E | E
Hidden line precedes Cutting plane line L1 | |
center line precedes center line =7
(M (15
® _I
| 1S
Ic ™ 19




Line Thickness in Orthographic Drawing

Thick Solid Lines Used to
Indicate Visible Lines

Q

3 - Approx. 1/4"" Min.

&

) —

< Center Line Thin Dash Lines

Should not be Broken Used to Indicate
When it Extends \ Hidden Edges

Beyond Visible Line Phantom Lines Used to Indigate
\\ \\ Alternate Position

\
N\

T T
| !
{ ]
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Fillets, Rounds, and Runouts

Fillet

Casting Surface Rough

Round

Finish Surface Smooth

Rounded Corners Round
/ /

' | AN

——— —

@
S
.
N

. rad

— 1 Point of Tangency
Lr+; ! 2. /"/—1 Rounded Corners T
jiSaiSu -
! | ) A |

J |

- — ——

Runout Intersection Runout Intersection
Between a Cylinder Between a Cylinder
and an Elliptical Part " and Rounded Part

™ 21



Projection of Fillet and Round Edges
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ORTHOGRAPHIC VIEWS -
UNIT 111

ASSIGNMENT SHEET #1--IDENTIFY TYPES OF PLANES IN ORTHOGRAPHIC VIEWS

Directions: Identify the types of planes in the drawings by writing normal, inclined, or

oblique in the chart provided. -
{
f
)
}
. I
\‘; PLANE| TYPE
Y Problem A
A
Ay ]
c
F € °
/ €. (
F
6.
B ° ’ c
e ¢ -
 Problem B. FpLane TYPE]
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ORTHOGRAPHIC VIEWS
‘ : UNIT I

ASSIGNMENT SHEET #2--IDENTIFY PROJECTION
OF LINES IN ORTHOGRAPHIC VIEWS

. Directions: Identify correct projection of lines in the drawings by writing point, true jength,
| or foreshortened in the chart provided.

Problem A: . LINE TOP FRONT | R SIDE '

FERE IR A I R,

LINE [ TOP | FRONT [ R SIDE

CAC- TR K EE N R
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ORTHOGRAPHIC VIEWS
UNIT I

ASSIGNMENT SHEET #3 -CONSTRUCT A TOP VIEW

Premise The top view is first viewed on an im.aainary plane, and then drawn in 1ts correct
position using mitre method of transferring dhiy sions

Example

Top

Directions Align views with drafting machine and tape down. Construct top views of
the following objects. Do not show hidden lines. l Top

Problem A. Top Here

g

ll()

3 ) e
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Probiem B

Problem C

Problem D

ASSIGNMENT SHEET #3

-y

— TO°P

. _TO¥

Ay

TOP

123

TOP
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ORTHOGRAPHIC VIEWS
UNIT 1l

ASSIGNMENT SHEET #4.-CONSTRUCT A FRONT VIEW

hY

Premise: The front view is first viewed on an imaginary plane, and then drawn in 1ts correct
position.

Example:

Front

o —

-

4

Directions: Construct the front views of the following objects. Align, tape down, and
do not show hidden lines.

Problem A:

Front

\ ,

Front Here
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P.roblem B

Probiem C:

T

-

Problem D.

ASSIGNMENT SHEET #4

FRONT

2\

FRONT

FRONT

FRONT

()~
PRV
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‘ ORTHOGRAPHIC VIEWS
UNIT L
ASSIGNMENT SHEET #5--CONSTRUCT A RIGHT SIDE VIEW

Premise: The end view is first viewed on an imaginary plane, and then drawn in its cor-
rect position (right or left).

Example:

Side

Directions Ahgn views with drafting machine and tape down Construct the right side
. view In the space provided.

Problem A-

R SIDE

‘ R SIDE

ERIC | 105
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ASSIGNMENT SHEET #5 ‘

Problem B:

R SIDE
N

R vioe

Problem C.

R SIDE

R SIDE

Problem D
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‘ ORTHOGRAPHIC VIEWS
UNIT LIl

ASSIGNMENT SHEET #6-CONSTRUCT MISSING HIDDEN LINES

Example: ~
7~ l

i
Directions: Construct the missing hidden lines in the views below. Align and tape down.
Problem A:
-]
ol |
L
Problem B:

e
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ASSIGNMENT SHEET #6

Probiem C:

Problem D.

129
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"

A
Vv

. ' ORTHOGRAPHIC VIEWS
UNIT 11

ASSIGNMENT SHEET #7--CONSTRUCT MISSING VISIBLE AND HIDDEN LINES

7 .
Directions: Study the views belo?,‘?nd construct the milssing visible and hidden lines.
Align and tape down. oy

Problem A Problem 8.

— @@}

l
, . 11
~ \ ' | I
I I |
1 | |
I
‘ H Iirlﬁﬁ!
/— . B HE
: L L]l
- Problem C: Problem D: i "
—_5
r—/
==
| -
' e d
AN

- 22
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ASSIGNMENT SHEET #7

-t
Problem E- . Problem F: Problem G:
i .

Problem H. Problem ! Problem J:

—

Problem K: : Problem L: Problem M:

Al A

Problem N: Problem O: Problem P:

e | T+

— y— - -+

1
%'r

_i
|
-
|
—1
|

v

¥

_#_




3. Select correct hole diameter on /

DIl

ORTHOGRAPHIC VIEWS
UNIT lil

ASSIGNMENT SHEET #8--CONSTRUCT CIRCLES AND ARCS USING A TEMPLATE

O

Premise: Using circle templates in constructing small circles and arcs will save time. The
templates have four alignment marks that will coincide with the center lines. The tempnate
hole openings will allow for width of lead. A 3/4" hole will actually measure about 13/16".

Make sure pencil is perpendicular with template Use thp procedure in the following
example for zircles and arcs.

L

Example:

1. Block in object with light con-
struction lines

(‘l‘

2. Locate and construct light center
lines for circles and arcs

circle template

.,
Ao ' ~

’
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ASSIGNMENT SHEET #8

Align marks on template with
center lines, and construct the
required circle lightly

{NOTE: Alignment marks on

some templates are not

printed accurately.)

Select correct hole on circle
template for arc radius

NVOTE- Radius is equal to
/2 dham: =r.)

Align marks on template with
center lines, and construct the
required arc lightly

Erase all construction lines not
needed

Darken in circles and arcs first,
then straight lines

(NOTE- Arcs tangent to
straight lines should meet and
align smoothly.)

TANGENT >




Froblem A.

1.

Example:

Construct the three views
showing circle or curve and
angle of inclired plane

Divide the curve into an
equal or random number of

points

(NOTE: Several points are
needed for a smooth curve.)

ASSIGNMENT SHEET #8

Directions: Align bottom of paper with drafting machine and tape down. Construct a
one-view drawing of the gasket in the space below using a circle template. Erase construc:
tion lines and darken in visible and center lines. Do not dimension.

Premise: The intersection of a hole or cylinder with an inclined plane will be shown as
an ellipse or elliptical curve. Ellipses can be constructed with templates or by hand. Ellipse
templates are available in ellipse angles at 5° intervals, such as 15°, 20°, 25°. If an ellipse
template is not available, use the procedure in the following example:

/
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ASSIGNMENT SHEET #8

3. Project point marked No.
4 on curve to other views
to intersect in top view

4. Project the other marked
points to intersect, represent-
ing inclined edge

5§ Sketch a light curved line
through the ntersection of
points

6 Erase construction hnes and
darken 1in curve line with the
aid of an rreqular curve

i i i
2 - 2
3‘ T 13
e o 7
s 7l e’
T I
N, >~

[ VY

&




DIl-22

ASSIGNMENT SHEET #8

Directions: Construct three views of the following object full size on available media.
Leave construction lines. Do not dimension. Leave 1" of space between views.

Problem B:
|
3 i ——

_..|

Ll

T

~lev

-

~ ik

)
2
~sk
Sl

Directions: Construct three views of the following object full size on available media.
Leave construction lines. Do not dimension. Leave 1" of space between views.

Problem C:

SO .
~_|-21-—-|
\ .}
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ASSIGNMENT SHEET #8

Directions. Construct three views of the object below full size on available media. If el-
hpse template 1s not available, use 45° inclined plane angle. Erase construction hines. Do
not dimension,

Problem D




ORTHOGRAPHIC VIEWS
UNIT il

ASSIGNMENT SHEET #9-MAKE A TWO-ViEW SKETCH

DIl

Premise: A two-view sketch can be made by using the procedure in the following example.

Example:

1.

r

Sketch the horizontal lines to locate the height of the
object

(NOTE: The distance at the top and bottom of the
paper should be the same.)

Sketch the verticat lines to locate the width and depth
of the object

(NOTE. The distance at the left side and right side of
the paper should be the same. The distance between the
views can be the same as that on the left side and
right side or slightly less than that space.)

Block in details using diagonals to locate centers, and
lightly sketch the circles and arcs

Use an artgum eraser to dim construction lines and
darken in visible lines

Directions: Make a two-view sketch of the following object.

Problem

8

1

A




ORTHOGRAPHIC: VIEWS
UNIT i

ASSIGNMENT SHEET #10--MAKE A THREE-VIEW SKETCH
Example:

1. Sketch the horizontal lines to locate the height of the WIDTH
object ) : o

(NOTE: The distance at the top and .bottom of the
paper should be the same. The distance between the top
and front views can be the same as that on the top and
bottom or slightly less than that space.) LR

A
c
) e
2. Sketch the vertical lines to locate the width and depth «LT__—L
of the object .

(NOTE: The distance at the left side and right side of
the paper should be the same. The distance between the
views can be the same as that on the left side and right
side or slightly less than that space. In the top and —

side views, the depth must be equal; this can be done by g o \
’ marking a piece of paper with depth.)
3. Block in details using diagonals to locate centers, if U

necessary, and lightly sketch the circles and arcs

\
4. Add line features to the views of the object

5. Use an artgum eraser to dim construction lines and |
darken in visible lines

B
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ASSIGNMENT SHEET #10

Directions: Sketch three views of the object using grids for measurements.

Problem.

T
! i .
[ ] RN
! . NI . L
1 — - +
! i \ : ! i '
M 3 4
i s M LR 1 i
| . ; w _
' D! * * IR d +
t 13
R BRREE.
! 1 H -~ . .
AR S LIS IR SRS I
. i . { | ' i : ! '
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ORTHOGRAPHIC VIEWS
UNIT HlI

ASSIGNMENT SHEET #11-CONSTRUCT A ONE VIEW DRAWING

Premise: It is impprtant for good appearance that views be well balanced on drawing media,
yvhether the drawing shows one, two, three views, or more. Use the procedure in the follow-
ing example for spacing a one-view drawing.

Example: A
v o X

1. Locate the center of the working
space by constructing diagonals

|
b
3
(Figure 1) ‘ Sule CEMTER
21

womkine sPact

—

FIGURE 1
= 2. Block in lightly horizontal construction B
lines by measuring the distances x:\{ CeweTh couaLs 13-
(Figure 2) j\\"”' :1 .
——
~ FIGURE 2
3. Block in lightly vertical construction W
lines by measuring the distances g NEIONT EAUALS 1T ’;
(Figure 3) "‘S*'(' ; - !
X - |
[

FIGURE 3

D Il - 23¢




ASSIGNMENT SHEET #11

— ==
i

4 Construct the necessary light center lines,
circles, arcs and then straight lines

(Figure 4) 1 2
-

fon - PO - o —

FIGURE 4

5 Erase construction lines not needed (Figure 5) o
6 Darken circles and arcs first, then straight i( —_\
lines {Figure 5 n t
ine gure 5) | WQ-
7. Fiiin title block 1 T
‘ MATL | T
;[ IY TLE BLOCK
L T
FIGURE 5

Directions: Center and constru.t the gasket full size on A size vellum. Use standard title
blogk. Do not dimension.

Problem:

to

-
o



ORTHOGRAPHIC VIEWS
UNIT I

ASSIGNMENT SHEET #12--CONSTRUCT A TWO-VIEW DRAWING

Premise: It is important for good appearance that views be well balanced on drawing media.
The drafter must determine the size of the object to be drawn, number of views, scale used,
and space between views. Space between views should be allotted for notes and dimensions.
Use the procedure in the following example for allotted space for a two-view drawing.

Example: . | DIA

FIGURE 1
o e 'o* - - -y
rry 1 -
A L
1. Calculate the spacing of views : 1 |
for object shown in Figure 1 N —
. A . .
(Figure 2) |y !
! zl‘ : !
#WNOTE: Spacing is assumed K b e i ]
between views when drawing LT -'}: T ]
is dimensioned.) ~ j‘ .- 4 ¢ "
23 . G
2. Block in views. with light z; O FIGURE 2

horizontal and vertical .3 ° F-31gen
construction lines through '

[
spacing marks (Figure 2) ‘.L oF
: 'S -s§
3. Locate center lines, and then GL.- s%- o

(Figures 2 and 3)

— e -
4. Add light visible and hidden ' @ . L

lines {Figure 3)

construct light arcs and circles - 1
|
|

|
i -
(NOTE: Do not complete LE .
|

!
one view before starting on ! f
another.) .

FIGUREJS '




238

oF ASSIGNMENT SHEET #12 ' /

5. Erase unnecessary construction

lines, and then darken in_
circles, hidden lines, and vis- <
ible lines (Figure 4) '

|
(NOTE: Hidden and center |
lines should be thin in contrast T jb
to the visible lines, but should
isi | T

be dark enough to reproduce,
well.)

o 6. Letter in title block FIGURE 4

Directions: Construct two views full size on A size vellum. Use standard border and title
block. Do not dimension. ’

l
J

Problem:

13 DIA
2"HOLES

13 R TYP

N
Sl

g
-
ea
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. ORTHOGRAPHIC VIEWS
UNIT 111

ASSIGNMENT SHEET #13--CONSTRUCT A THREE-VIEW DRAWING

Premise: A drafter should space views so that they will give the drawing a balanced appear-
ance. Before drawing an object, the number of views needed must be decided and a three-
view drawing is sometimes required. To construct a three-view drawing use the procedure in
the following example.

Example:

the front view for object shown in
Figure 1 :

o [
1. Select the proper surface to represent j_ E ___1_4 (/ n-',
L

2. Construct a three-view sketch to
determine dimension for blocking in
and to clear up any uncertain
details

3. Select a sheet’size and scale that will
avoid crowding of views, dimensions,
and notes

N,

(NOTE: For this procedure the
‘ scale, dimensions, notes, and title
¢ block are omitted.)

4. Calculate the spacing of the wiews
for a standard drawing sheet
(Figure 2)

5. Block in views with light horizontal
and vertical construction lines through ¢
spacing marks _ (Figure 3)

N

.{NOTE: Check measurements care-

) o e —
‘ fully when blocking in views.) FIGURE 3

-

3
[ X
ot
@,
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ASSIGNMENT SHEET #13

Construct mutre line for transferring

of measyrements in top and right
side vnei»S\(Figure 3)

Locate center lines and construct
light arcs and circles, straight visible
lines, and hidden lines (Figure 4)

(NOTE: Check,layout carefully for

_missing lines, notes, or special shapes

required.)

Erase unnecessary construction lines
and gve drawing a good cleaning
(Figure 5)

Darken in arcs and circles, and then
center lines, hidden lines, and visible
lines (Figure 5)

.. Letter notes and title block

Check finished drawing carefully for
spelling, lineweight, and general
appearance

—

J

FIGURE 4
—
FIGURE 5
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ASSIGNMENT SHEET #13

Directions: Construct three views of objects shown full size on B size vellum. Do not dimen-
sion,

Problem A: Normal surfaces




| ORTHOGRAPHIC VIEWS
. UNIT 111

ASSIGNMENT SHEET #14--CONSTRUCT A RUNOUT

freehand, with irreguiar curve, or with a circle template. The circle template procedure is

\
|
|
\
' Premise: The arc of the runout is the same radius as the fillet or round. It may be drawn
F used in the following example.

Example:
1. Project point of tangency from top to front view& Point of
(Figure 1) Tcn.ancy
T T )
! | | 14
' -
'l - .
FIGURE 1

2. Construct 45° line through fillet's center to locate \
point A, and then project to point A' (Figure 2)

3. Center B is found by projecting from A' to 45° to the
horizontal projection through B' (Figure 3)

FIGURE 3

|
!
+ -+
4. Use circle template to construct runout arc from A’ kj
using center B (Figure 4)
R
; +
il
T 3

‘FIGURE 4

i

L g




244

ASSIGNMENT SHEET #14
Directions: Align the horizontal center line of the object below with drafting machine.
Tape down. Construct the runouts. Do not erase construction lines.

R\ —
VA

Problem.

-" FILLETS &
ROUNDS

- - -
J——

e e _— - — -y

i
|
|

N
|
|
|
|
|
!
L f
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ORTHOGRAPHIC VIEWS
UNIT 11t

ASSIGNMENT SHEET #15--CONSTRUCT A POINT IN AN ORTHOGRAPHIC VIEW

Premise: A point in space has position but no extension such as the intersections of two
lines. Three dimensions are necessary to fix its position in space. The procedure for the
orthographic projection of one point will be used in the following example.

Example:
1. Use given point A in two views (Figure 1)

2. Project perpendicular lines from point A to reference
lines RL1 and RL2 (Figure 1)

(NOTE Light projected lines perbendicular to reference
lines should be used to align the projections.)

3. Construct mitre line to project depth dimension from
top to right side or right side tc top (Figure 1)

(NOTE: This is needed only to establish position in top

view or right side view.)

4. Project point SoT and AF to intersect in right side view
o establish point in third view (Figurc 2)

MITER
-AT > LINE A
o —F
RLI T
= ["TF |rs RLI_ _h__ T
F IRS
e ——
A ° T .
F
: . AF [] ARS
" RL 2
rLI2
FIGURE 1 FIGURE 2




ASSIGNMENT SHEET #15 ‘

Directions: Align drafting machine with reference hine and tape down for the following
problems. Leave construction hnes. Construct the points in the third view. Label points

in third view.

Problem A:
RL ! . ﬁT_
.8 F RS B
Ce o C
.‘A\ : Ao
rtl?
Problem B:
D‘
.E 2
f o .F +
RLI __ T X
F |RS s
o F
s E
|
1 . D
RL|2 )




ORTHOGRAPHIC VIEWS
UNIT I

DIl -247

ASSIGNMENT SHEET #16-CONSTRUCT A LINE IN AN ORTHOGRAPHIC VIEW

Premise: Lines are grouped into types as normal, inclined, or oblique,

exampte for gblique lines can be used for inclined or normal lines.

they are positZoned with relationship to the reference lines. The procedure in the following

depending on how

\

Example:
/ .T

1. Use given line AB in two views (Figure 1) R T T

~

2. Project perpendicular lines from pnints A and B to ref-
erence lines RL1 and RL2 (Figure 2)

3. Construct mitre line to project depth dimensions from
top to right side or right side to top view (Figure 2)

\

FIGURE 1

<
a2
o
—_
»
4
-~

;

4: Project points AT, BT and Af, Bf to

night side view, locating points ARs, Baé (Figure 3) .

\

FRU 2
FIGUTE 2

il

|

A\ 1
4 |

;

l.l)
b

r ]
R.L| 4 o

FIGURE 3



ASSIGNMENT SHEET #16 . ‘
5. Connect points ARg, BRg with a line (Figure 4) /l
g , —F /\
L
. \
-1 RS
ST\
. ‘ o l' .
RL| 2
FIGURE 4

Directions: Align drafting machine with reference line and tape sheet down. Construct
the third view of the line or lines given in the space provided.

Problem A: \

4 RS




Problem B:

Problem C:

ASSIGNMENT SHEET #16

CT DT
T —_— ]
F IRS
c Dg 1
F Fi
Ay
By
. Cr D+
T
—F "7 |ss
A¢ D¢
)
|
Ce Be
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ASSIGNMENT SHEET #16 ) ‘
Problem D.
. Ly .
Ky
|- " :
T .
VR
F < RS
v LF
U .
-
Mg .
Ke
. -

A LS R
A




ORTHOGRAPHIC VIEWS
UNIT 11

DIi-

ASSIGNMENT SHEET #17-CONSTRUCT A PLANE IN AN ORTHOGRAPHIC VIEW

Premise: Planes are without thickness. A plane may be constructed by intersecting lines, two
parallel lines, a line and a paint, three points, or a triangle. The procedure in the following
example is for constructing the third view when two views are given.

Example:

1.

Use given plane ABC in two views (Figure 1)

O
FIGURE 1
Project perpendicular lines from points A, B, and
C, to reference lines RL1 and RL2 (Figure 2)
Construct mitre line to project depth dimension from
top to right side or right side to top view (Figure 2) .
Project points AT, BT, Ct, and Af, Bf,