15.1 Introduction

Multiview drawing, the system of representing
three-dimensional ohjects by separate views ar-
ranged in a standard manner, is readily under-
stood by the technical community. Because mul-
tview drawings are usually executed with
mstruments and drafting aids, they are often
called mechanical drawings. They are called
working, or detail drawings, when dimensions
and notes are added to complete the specifica-
tions of the parts that have been drawn.

15.2 Orthographic Projection

The artist is likely to represent objects impres-
sionistically, but the drafter must represent them
precisely. The method of preparing a precise, de-
tailed, clearly understood drawing is ortho-
graphic projection, or multiview drawing.
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Multiview Drawing
with Instruments

The front view is projected onto a vertical frontal
plane with parallel projectors. The resulting front
view is two dimensional since it has no depth and
lies in a single plane described by two dimen-
sions, width and height.

The top view of the same object 1s projected
onto a horizontal projection plane perpendicular
to the frontal projection plane in Fig. 15.2A. The
right-side view is projected onto a vertical profile
plane perpendicular to both the horizontal and
frontal planes (Fig. 15.2B).

Imagine that the same object has been en-
closed in a glass box showing the frontal, hori-
zontal, and profile projection planes (Fig. 15.3).
While in the glass box, the object’s views are pro-
jected onto the projection planes. Then the box is
opened into the planc of the drawing surface to
give the standard positions for the three ortho-
graphic views.

A similar example of this principle is shown
by the object in the projection box in Fig. 15.4.
The three views are positioned in the same man-
ner: the top view over the front view and the
right-side view to the right of the front view.
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Figure 15.1 Orthographic projecton.
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Trors wiew of the clject. Ths is a
twa-dimersnal arthographe view.

perpandicular to the frontal plane
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Figure 15.1 (A) The oo view is projected onta @ hoei-
2onal projection plare. (B) The right-scde wiew s projected
ento 3 verticl profile plane perpendicubr 1o the horzontal
and Trorkal plares,

Any view projected onto one of these principal
planes is a principal view. The dimensions of an
ohject used to show i three-dimensional form
are height (H), width (W), and deprh {[2).

15.3 Alphabet of Lines

Using proper line weights will greatly improve a
drawing’s readability and appearance. All lines
should be drawn dark and dense, as if drawn
with ink. Omly by their width should the lines
vary—except, that is, for guidelines amd  con-
struction lines, which are drawn very hghtly for
leteering and layving out drawings.

The lines of an orthographic view are la-
beled, along with the suggested peneil grades for
drawmg them, in Fig. 155 The lengths of
dashes in hidden lines and centerlines are drawn
longer 18 the cize of 2 drawing increxecs. Figure
15.6 gives addittonal specifications for these lines.
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Figure 15.3 Glass-box theory.
Step | Imagine that the object has Step 1 The thres projection plares Step 3 The three views are
been placed inside a box formed by are then opened intz the plane of the positioned with the top view over the
the horizontal, frontal, and profile drawing surface. front view and the rpht-side view to
planes orto which the top, front, and the right. The planes are labeled H, £,
righit-sida views have been projected. and P at the fold lines,
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Figure 15.4 Principal projection planes, (A4} The three principal projection planes of arthographic
Projection can be thought of as planes of a glass bowx. (B) The views of an object are projected
ontg the projection planes, which are opened inta the plane of the drawing surface. (C) The

Sutlines of the planes are omitted. The fold lines are drawn and labeled.
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Figure 15.5 The line weights and suggested pencil
prades recammended for arthographic views.
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Figure 15.6 A comparison of the line weights for

orthographic views. These dirnensicns will vary for different

sizes of drawings and should be approximated by eye.
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- l Computer Lines Smaller computer

graphics ploteers vary the widths of lines on a draw-
ing by multiple-pen accessories that hold pens of
different point widths, usually 0.7 mm and 0.3 mm
wide. AutoCAD provides a command, LTSCALE,
that varies dash and space lengths in dashed lines
(Fig. 15.7).

A comparison of lines drawn with LTSCALE:
of 0.4 and 0.2 and pen widths of 0.7 mm and 0.3
mm is given. Once the drawing has been com-

Chapter 15 Multiview Drawing with Instrurnents

pleted, the line scales are changed with the
LTSCALE command by changing one number
{from 0.4 to 0.2 in this example), and the views are

automatically redrawn to show the revised lines
{Fig. 15.8).

LTSCALE: D2
STEF 2

_TsCALE = 0.4
STEP 1

(%] Figure 15.7 Line weights by computer,

Step | These lines were drawn using AutoCADS
ctandard LINETYPEs and two pens. The LTSCALE
factor was 0.4, which affects the spacing between the
dashes and the lengths of the dashes.

Step 2 By changing the LTSCALE factor from 0.4 to
012, the dashes and the spaces between them are re-
duced in size.

STEFP 1

% Figure 15.8 Line weights by computer.
Step | This two-view drawing was made using an
LTSCALE of 0.4, which resufted in the ormissicn of
dashes in certerlines and hidden lines with dashes that
were oo long.

Step 2 By activating LTSCALE and giving a factor of
0.7, the views are redrawn, and centerlines and hidden
lines appear with the appropriate dasnes.
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15.4 Six-View Drawings
If vou visualize an object placed mside a glass
box, vou will sce there are two horizontal planes,

two frontal planes, and two profile planes (Fig.
15.9).

. Therefore, the maximum number of principal views
that can be vsed ro represent an object is six.

The top and bottom views are projected onto
horizontal planes, the front and rear views onto
frontal planes, and the right- and left-side views
onto profile planes.

_ To draw the v?rw-: on a r.h:'.:'.lr of paper, imag- Figure 15.9 Six principal views of an object cart L
ine the glass box is opened up into the plane of  grawn in orthographic projection. You can imagine that the
the drawing paper; the views will then appear as  object & in 2 glass box with the views projected onto the

shown in Fig. 15.10. The top view is placed over, i planes.
and the bottom view under the front view:; the
right-side view 1s to the right of, and the left-side
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Figllre 15.10 Onece the box is completely opened inte a single plane, the six views are
Postticned to descrbe the object. The cutlines of the plares are usually omitted. They are shown
Pere to help you relate this figure to Fig. 15.9.
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view to the left of the front view; the rear view
is to the left of the left-side view.

Height, width, and depth are three dimen-
sions of an object necessary to give its size. The
standard arrangement of the six views allows
some of the views to share dimensions by projec-
tion. For example, the height dimension, which
is shown only once between the front and right-
side views, applies to the four horizontally ar-
ranged views. Furthermore, the width dimension
is placed hetween the top and front views, but 1t
also applies to the bottom view.

Projectors align the views both horizontally
and vertically about the front view in Fig. 15.10.
Each side of the fold lines of the glass box is la-
beled H. F, ar P (horizontal, frontal, or profile)
to identify the projection planes on a given side
of the fold lines.

15.5
Because three wiews are usually adequate to de-

seribe an object, the most commaonly used ortho-
graphic arrangement is the three-view draw-

Three-View Drawings

Figure 15.11 Three-view drawings are commonly used
for describing small machine parts. The glass box is used 1o
illustrate howe the views are projected onto their projection
plares,

ing, consisting of front, top, and right-side
views. The object used in the previous example
is shown placed in a glass box in Fig. 15.11,
which is opened onto the plane of the drawing
surface, The resulting three-view arrangement 1s
shown in Fig, 15.12, where the views are labeled
and dimensioned.
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Figure 15.12 The resultng three-view drawing af the
ohject from Fig. 15.11.
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&) Figure 15.13 This three-view orthogranhic
drawing was made by AutoCAD and an A8 size plotter
using two pen sizes (0.7 mm and 0.3 mm). The same
principles of orthographic projection are used whether
drawings are made rranually or by cormputer,
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Figure 15.14 Fositioning orthographic views, (&) This s a correct arrangement of views, labels,
and dirmensiors. The views project from each other in proper alignment. (B) These views are
scrambled into unconventional positicns, making it hard to interpret them, Dimensions are
needlessly repeated, {C) These views are misaligned, o they do not project from one to the

other, This i an incorrect arrangerment

n Computer Views The three-view draw-
ing of a part (Fig. 15.13) was drawn by using two
pen widths, (.7 mm and 0.3 mm, and the DRAW and
DIMension commands of AutoCAD.

15.6 Arrangement of Views

Figure 15.14A shows the standard positions for a
three-view drawing: The top and side views are
projected directly from the front view. The views
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Figure 15.15 Dimension and extersion lines used in
three-view crihographic projection should be aligned.
Motice that extension lines are drawn from only one view
when dimensions are placed between two views,

are properly labeled and dimensioned. Views that
are arranged in a nonstandard sequence (Fig
15.14B) and that do not project from view to
view (Fig. 15.14C) are incorrect. Figure 15.15
emphasizes these rules of arrangement and di-
Mensioning,.

15.7 Selection of Views

When drawing an object by orthographic projec-
tion, you should select the views with the fewest
hidden lines. In Fig. 15.16, Example 1, the right-
side wiew iz preferred to the leftside view because
it has fewer hidden lines.

Although the three-view arrangement of rtop,
front, and right-side views is the most commaonly
used, the top, front, and left-side views i1s equally
acceptable (Fig. 15.16, Example 2) if the left-side
view has fewer hidden lines than the right-side
view.

The most descriptive view is usually selecred
as the front view. Some objects have standard
views that are regarded as the front view, top
view, and so forth. A chair, for example, has
front and top wviews that are recognized as such
by everyone; therefore, a chair’s accepted front
view should be used as the orthographic front
view.



