Apply the Alphabet of Lines to
Oblique Drawings

Unit: Oblique and Axonometric Projection
Problem Area: Obliqgue and Axonometric Projection

Lesson: Apply the Alphabet of Lines to Oblique Drawings

B Student Learning Objectives. Instruction in this lesson should result in students
achieving the following objectives:

1 Explain how the front view of an object is determined.

2 Choose the appropriate line types from the Alphabet of Lines for drawing and
sketching.

3 Sketch oblique drawings from proportional examples.

4 Create oblique drawings from multiview orthographic drawings.

B List of Resources. The following resources may be useful in teaching this lesson:

Giesecke, Frederick E., et al. Technical Drawing, 12th ed. Prentice Hall,
2003.

The lllinois Drafting Educators Association. I.D.E.A. Curriculum. Accessed
June 18, 2008. <http://www.idea-online.org/curriculum.htm|>.

Madsen, David A. Engineering Drawing and Design, 4th ed. Cengage Learn-
ing, 2007.

“Microsoft Excel Template for Custom Graph Paper,” Microsoft Office Online.
Accessed June 18, 2008. <http://office.microsoft.com/en-us/
templates/TC010183751033.aspx>.
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M List of Equipment, Tools, Supplies, and Facilities

v" Overhead or PowerPoint projector

v Visual(s) from accompanying master(s)

v/ Copies of sample test, lab sheet(s), and/or other items designed for duplication
v/ Materials listed on duplicated items

v" Computers with printers and Internet access

v~ Classroom resource and reference materials

B Terms. The following terms are presented in this lesson (shown in bold italics):

» front surface
horizontal axis
receding axis
receding surfaces
side surfaces

top surface
vertical axis
visible surfaces
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B Interest Approach. Use an interest approach that will prepare the students for the
lesson. Teachers often develop approaches for their unique class and student situation. A
possible approach is included here.

Oblique pictorial drawing is found in many common assembly instructions. Ask
the students to bring in samples of model assembly instructions from LEGO®.
Discuss how the instructions visually explain the object assembly. Bring several
LEGO® bricks to class, and have the students decide the position that is best for
viewing and the position that is easiest to draw. Sometimes what we might
consider for an oblique drawing can be rotated to a different view position for
ease of drawing. However, that position may be confusing for object assembly.
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SUMMARY OF CONTENT AND
TEACHING STRATEGIES

O)o] [T i)/ Explain how the front view of an object is determined.

Anticipated Problem: What determines the top and bottom of an object? What
determines the front and back? What determines the right and left sides?

|. Front view of an object

A. A basic cube has six sides that are all the same size, but most other objects in the
world are not that simple. Have students look at LEGO® bricks or wooden blocks.
1. There is no obvious top, bottom, front, back, left, or right.
2. Ask: “What makes one view more important than another?”
B. Have the students examine several LEGO® bricks.
1. The round pegs go up, and the round holes go down on LEGO® bricks.
2. Usually the “up” side is obvious.
C. Have the students look at LEGO® brick model instructions.
1. Isometric drawings are created from 3D solid models by CAD systems.
2. Circles in oblique are not distorted in the front.
3. LEGO® does not use oblique drawings. Ask the students why.
a. Circular, cylindrical shapes are drawn true size in the front in oblique.
b. The correct side up orientation is more important.
c. Oblique drawings look at the front. Solid models concentrate on the part
position in the real world.
D. The front surface is determined by the purpose of the drawing.
1. The most complex surface is usually drawn as the front view in oblique draw-
ing.
2. The point of view of the user is considered in determining the front view in
most other drawings.
E. In oblique drawing, the top surface and side surfaces are receding surfaces
determined by the purpose of the drawing.
1. The point of view of the user is considered in determining the top surface and
side surfaces in most other drawings.
2. In oblique drawing, the top and side surfaces may not be drawn true size.

F. Visible surfaces are those surfaces chosen by the drafter to illustrate the object.

1. Hidden lines are not drawn in oblique or isometric drawings.
2. Additional oblique views may be used to illustrate important features.
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Many techniques can be used to help students master this objective. Provide or
have students bring in various bricks from LEGO® or blocks from other Kits.
Discuss which side of various blocks/bricks should be the top, front, or right.
Then, have students sketch the samples on paper you provide or on custom
graph paper from a student-downloaded Microsoft Excel template at
http://office.microsoft.com/en-us/templates/TC010183751033.aspx.

Olo][=1e11\/=B288 Choose the appropriate line types from the Alphabet of Lines for drawing

Anticipated Problem: What line types are used for oblique sketches and drawings?

and sketching.

Identifying edges of the blocks

A. All outside edges are visible. As a block is turned, other edges become visible. For

example, a LEGO® brick is like the shell of an egg:
1. The outside is visible.
2. Something is hidden inside.
B. Object lines are commonly shown in oblique drawings and sketches.
1. All visible outside edges are shown.
2. Ends of surfaces are indicated.
C. Construction lines are commonly shown in oblique drawings and sketches.
1. Construction lines help line up planar surfaces.
2. They are drawn lightly on paper.
3. Darkened construction lines represent visible edges.

D. Center lines are commonly shown in oblique drawings and sketches.

1. They locate the centers for circles or arcs.
2. They are drawn thin and dark on paper.
3. Short dashes cross at the center point.

E. Some lines are not drawn/shown in oblique drawings.
1. Edges that are not visible are not drawn.

2. Selected views should be those that show the most important details. The

most important view should be the front.

3. Any edges shown as hidden lines are not drawn.

Dimension and extension lines may be used to clarify the drawing.

a. Dimension lines should always be parallel to the line that they are
measuring.

»

b. Extension lines will project from the object perpendicular to the dimension

line.

I Use VM-A to show appropriate use of the Alphabet of Lines with oblique drawing

or sketching. Students should copy the VM-A drawing and terms, using a pencil
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and graph paper. Students can print one of three different sizes of graph paper
by accessing the Microsoft template Web site mentioned previously. Additional
drawing activities can be accessed at The lllinois Drafting Educators Association
curriculum Web page located at http://www.idea-online.org/curriculum.html.

O)o] (IR \V/EReI Sketch oblique drawings from proportional examples.

Anticipated Problem: What are the three axes of an oblique drawing?

lll. Horizontal, vertical, and receding axes

A. On square-grid paper, the lines that go from left to right (or right to left) are the
horizontal grid lines that identify the horizontal axis.
1. All horizontal lines are true length in oblique drawings.
2. Horizontal lines indicate the top and bottom edges or edges parallel to the top
or bottom edge.
B. On square-grid paper, the lines that go from top to bottom (or bottom to top) are
the vertical grid lines that identify the vertical axis.
1. All vertical lines are true length in oblique drawings.
2. Vertical lines indicate the left or right edges or edges parallel to the left or right
edge.
C. Aline drawn diagonally between the corners of the square grid identifies the
receding axis.
1. In cavalier oblique drawings, the receding axis lines are true length.
2. In cabinet oblique drawings, the receding axis is usually one-half the true
length but may be at some other proportion less than true length.
3. The receding axis is usually drawn at 45 degrees to the horizontal but might be
drawn at 30 degrees or some other angle that helps the appearance of the
object.

Use VM-B to show the appropriate use of the Alphabet of Lines with oblique
drawing or sketching. Students should copy the VM-B drawing and terms, using
a pencil and graph paper. Students can print one of three different sizes of
graph paper by accessing the Microsoft template Web site mentioned previously.
Additional drawing activities can be accessed at The lllinois Drafting Educators
Association curriculum Web page located at http://www.idea-online.org/
curriculum.html.
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@]o][1e1(\/=R“8] Create oblique drawings from multiview orthographic drawings.

Anticipated Problem: How is the view that should be used as the front of an oblique
drawing determined? Should the front view always correspond to the front of an
orthographic drawing?

IV. ldentifying visible views for oblique drawings

A. Determining the most important views

1. Sometimes an object might be rotated on the horizontal, vertical, or receding
axis to make it easier to draw.

2. The length should be in the front view (plane) position.

3. The most irregular surface, when drawn in the front plane position, is less dis-
torted.

B. Circular and rectangular objects are drawn in the front view as well as in true size
and shape.

1. In oblique drawings, four center ellipses can be drawn, as in isometric draw-
ings when the circles or arcs are not in the front plane but are drawn in the
oblique planes top or side.

2. Construction lines are used to obtain centers for circles and arcs that must be
drawn as ellipses.

C. View distortion should be minimized when sketching or making oblique drawings.

1. Oblique drawings should be created that do not distort the view of the object
due to improper positioning.

2. Cabinet oblique drawings should be created to minimize receding axis depth
distortion.

Many techniques can be used to help students master this objective. Have
students review VM-B. Then, have them complete LS-A to demonstrate their
mastery of this lesson.

Review/Summary. Use the student learning objectives to summarize the lesson.
Have students explain the content associated with each objective. Student responses can
be used in determining which objectives need to be reviewed or taught from a different
angle.

Application. Use the included visual masters and lab sheet to apply the information
presented in the lesson.

Evaluation. Evaluation should focus on student achievement of the objectives for the
lesson. Various techniques can be used, such as student performance on the application
activities. A sample written test is provided.
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B Answers to Sample Test:

Part One: Matching

1. c
2. b
3. d
4. a
5 e

Part Two: Short Answer

1. Construction lines, object lines, and center lines

2. In an oblique drawing, the receding surfaces are distorted. When the view with the
most irregular profile is used as the front of an oblique, the entire drawing will be
less distorted.
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Sample Test Name

Apply the Alphabet of Lines to
Obligue Drawings

» Part One: Matching
Instructions: Match the term with the correct definition.

cabinet
cavalier
horizontal axis
vertical axis
receding axis

©oooTp

. Aline parallel to the earth that is generally going left to right or right to left
. A type of oblique drawing that is full size in depth

1
2
3. Aline perpendicular to the earth that is generally going up and down
4. A type of oblique drawing that is less than full size in depth

)

. Aline drawn at an angle of 30 or 45 degrees from the horizontal

» Part Two: Short Answer

Instructions: Complete the following.

1. Which three line types are most often used when completing oblique drawings?

2. Explain how view position affects an oblique drawing.
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APPLY THE ALPHABET OF LINES TO
OBLIQUE DRAWINGS—PART 1

¢ The receding axis in a cavalier oblique drawing is usually at 45 degrees. At
times, however, it may be between 30 and 60 degrees. Use the box-in
method. Keep circles in correct front view to avoid a distorted pictorial. If you
must put a circle in the top or side, remember that the circle will be an ellipse,
or stretched circle, because of the distortion in views other than the front view.
The front represented is usually the same as orthographic, but depth is usually
shown 30 or 45 degrees back. Depth may be foreshortened, in which case the
drawing is called a cabinet oblique drawing, usually with one-half or three-
fourths real depth.
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VM-B

APPLY THE ALPHABET OF LINES TO
OBLIQUE DRAWINGS—PART 2

¢ Visualize the axes as well as the line types that are used for an oblique
drawing. The differences between cabinet and cavalier oblique drawings
are explained.

OBJECT LINES OBLIQUE AXES
HIDDEN LINES = = = . A
CENTERLINES — —'- E
|
DIMENSION LINES =
H \l@“\
T ANGLE TYPICALLY
45 DEGREES
LENGTH

¢ All three of these lines are the same size.

¢ Most oblique drawing and sketching is cabinet oblique to reduce the
distorted view.

¢ Cavalier oblique drawings use the full-size width.

¢ Cabinet oblique drawings use one-half to three fourths the full-size
width.
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Apply the Alphabet of Lines to
Obligue Drawings—Matching

Purpose
The purpose of this activity is to increase your knowledge of terms used with cavalier and
cabinet oblique drawings.

Objective

Demonstrate knowledge of terminology related to cavalier and cabinet oblique drawings.

Materials
¢ lab sheet
4 pencil

¢ eraser

Procedure

Next to each number below, write the letter that corresponds to the number on the drawing.
Read all of the choices. Notice that there are 14 answers and only 10 choices. Some
answers are used more than once; every answer is used at least once.

1.

a b 0N
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10.
11.
12.
13.
14.

A. Orthographic
B. Length

C. Height

D. Width 1. OBLUQUE__
E. Cabinet A

F. Cavalier 2.
G. Axes

H. Object line

|. Hidden line v.)
J. Center line

7. OBLIQUE WIDTH
1/2 7O 314 TRUE SIZE

OBLIQUE
WIDTH TRUE SIZE

TYPE OF DRAWING
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