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INTRODUCTION: A
FOUNDATION FOR
PRECISION AND
CREATIVITY

I n  t h e  w o r l d  o f
engineering, the ability
to  communicate  a
complex  idea  with
clarity and precision is
paramount .  Whi le

verbal descriptions and
digital  models  have
their  place,  the  most
fundamenta l  and
enduring  method  of
conveying  technical
information  remains
t h e  e n g i n e e r i n g
drawing.  This  article
serves as your Design
H a n d b o o k
Engineering Drawing
A n d  S k e t c h i n g
I n t r o d u c t i o n ,
exploring  why  these
skills  are  essential,
what  they  entail,  and
how  mastering  them
can elevate your work
from  a  concept  to  a
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manufacturable reality.
Whether  you  are  a
student  stepping  into
a n  e n g i n e e r i n g
program  for  the  first
time  or  a  seasoned
professional looking to
r e f r e s h  y o u r
fundamentals,  this
guide  will  provide  a
solid foundation.
T h e  p h r a s e
"engineering  drawing"
might evoke images of
strict  lines,  complex
symbols, and daunting
standards. However, at
i t s  h e a r t ,  i t  i s  a
language—a  universal
visual  language  that
transcends cultural and
linguistic  barriers.  A
well-executed  drawing
c o m m u n i c a t e s
dimensions,  materials,
t o l e r a n c e s ,  a n d
assembly  instructions
with  a  level  of  detail
t h a t  w o r d s  a l o n e
cannot  achieve.  This
Design  Handbook
Engineering Drawing

A n d  S k e t c h i n g
Introduction  wi l l
d e m y s t i f y  t h a t
language,  breaking  it
down  into  i ts  core
c o m p o n e n t s  a n d
practical applications.
We  will  journey  from
the  basic  philosophy
beh ind  techn i ca l
s k e t c h i n g  t o  t h e
specific  conventions
that  make  a  drawing
" l e g a l "  i n  a
manufacturing context.
You will  learn not just
how to draw, but how
to think like a designer
and  an  eng inee r ,
seeing  your  project
through  the  lens  of
geometry,  scale,  and
function.  Let  us  begin
by  establishing  why
this  traditional  skill
remains  incredibly
relevant in our modern,
high-tech world.
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Why
Mastering
Engineeri
ng
Drawing
and
Sketching
Still

Matters
In  an  age  dominated
by  sophisticated  3D
CAD  (Computer-Aided
Design)  software,  one
might  be  tempted  to
ask: is learning to draw
b y  h a n d  s t i l l
n e c e s s a r y ?  T h e
resounding  answer
f r o m  i n d u s t r y

professionals  is  yes.
Understanding  the
principles  of  Design
H a n d b o o k
Engineering Drawing
A n d  S k e t c h i n g
Introduction  is  not
a b o u t  r e j e c t i n g
technology; it is about
m a s t e r i n g  t h e
fundamentals  that
software is built upon.
F i r s t ,  a n d  m o s t
importantly,  sketching
is  the most rapid tool
for  ideation.  When
inspiration  strikes,  a
pencil and a napkin are
faster than booting up
a  c o m p u t e r  a n d
opening a new project
file.  The  initial  concept
sketch  is  fluid,
e x p l o r a t i v e ,  a n d
unconstrained  by  the
rigid  parameters  of
software. It  allows the
designer to capture the
essence of  an idea in
seconds.
S e c o n d ,  a  d e e p
unders tand ing  o f
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m a n u a l  d r a w i n g
conventions—such  as
l i n e  t y p e s ,
dimensioning  rules,
and  or thograph ic
projection—is  crucial
f o r  i n t e r p r e t i n g
drawings  created  by
others.  Engineers  and
t e c h n i c i a n s  a r e
c o n s t a n t l y
collaborating.  If  you
cannot read a drawing,
you  cannot  build  the
part,  inspect  i t ,  or
communicate  changes
effectively.  This
Design  Handbook
Engineering Drawing
A n d  S k e t c h i n g
Introduction  aims  to
make  you  a  fluent
reader  and  creator  of
t h e s e  t e c h n i c a l
documents.
F ina l l y ,  s tudy ing
engineering  drawing
sharpens  your  spatial
visualization  skills.  It
trains  your  mind  to
rotate  a  3D  object  in
your  head  and  see  it

from every angle. This
is a cognitive skill that
directly  translates  to
better  design  in  CAD,
more  efficient
troubleshooting on the
shop  floor,  and  fewer
e r r o r s  d u r i n g
assembly.  I t  is  the
foundation upon which
all  other  design  skills
are built.

THE CORE
COMPONENTS OF
A TECHNICAL
SKETCH

Before  div ing  into
complex  multi-view
drawings, it is essential
to  understand  the
basic  elements  that
m a k e  u p  a  s i n g l e
sketch.  Every  l ine,
symbol, and annotation
in  an  eng ineer ing
drawing carries specific
meaning. Let us break
d o w n  t h e s e
components as part of
y o u r  D e s i g n
H a n d b o o k
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Engineering Drawing
A n d  S k e t c h i n g
Introduction .

Line
Types
and Their
Meaning
The most fundamental
e l e m e n t  o f  a n y
drawing  is  the  line.
However,  not  all  lines
are  created  equal.
Different  line  types
convey  different
information:

Visible Lines
(Object Lines):
These are thick,
solid lines that
represent the
edges and
outlines of an
object that are
directly visible to
the viewer. They

are the primary
lines used to
define the shape
of the part.
Hidden Lines:
These are
medium-weight
dashed lines
used to show
edges or
surfaces that are
not directly
visible from the
current
viewpoint. For
example, a
hidden feature
like a hole drilled
through the back
of a block would
be shown with
dashed lines.
Center Lines:
Thin lines
consisting of
alternating long
and short
dashes. They
indicate the
center of circles,
arcs, and
symmetrical
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features. They
are critical for
positioning holes
and identifying
axes of rotation.
Dimension
Lines and
Extension
Lines:
Dimension lines
are thin, solid
lines with arrows
on each end,
broken in the
middle to insert
the numerical
size. Extension
lines are thin,
solid lines that
extend from the
object to indicate
where the
dimension
applies.
Cutting Plane
Lines: Thick,
dashed lines with
arrows at the
ends. They
indicate where
an imaginary cut
has been made

to reveal the
interior of an
object (a cross-
section view).
Section Lines
(Hatching): Thin
lines, usually at a
45-degree angle,
used in cross-
sectional views
to indicate the
material that has
been cut
through.

Using  the  correct  line
type  is  not  a  stylistic
choice;  it  is  a  rule.  A
Design  Handbook
Engineering Drawing
A n d  S k e t c h i n g
Introduction  must
emphasize  that  using
an object line where a
hidden line is required
c a n  l e a d  t o
misinterpretation  and
manufacturing  errors.
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The Art
and
Science
of
Orthogra
phic

Projection
How do you represent
a  complex,  three-
dimensional  object  on
a  flat,  two-dimensional
piece  of  paper?  The
a n s w e r  l i e s  i n
o r t h o g r a p h i c
projection.  This  is  the
single  most  important
ski l l  taught  in  any
Design  Handbook
Engineering Drawing
A n d  S k e t c h i n g
Introduct ion .  I t
invo lves  creat ing

multiple, flat "views" of
t h e  o b j e c t  f r o m
different directions.
The  standard  method,
often called "glass box"
t h e o r y ,  i n v o l v e s
projecting  the  object
onto imaginary planes.
T h e  t h r e e  m o s t
common views are:

The Front1.
View: This is the
primary view and
should show the
most
characteristic
shape of the
part.
The Top View:2.
What you see
when looking
directly down at
the object.
The Right-Side3.
View: What you
see when looking
at the object
from the right
side.

T h e s e  v i e w s  a r e
arranged  in  a  specific,
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fixed  relationship.  In
the  Thi rd -Angle
Projection  (standard
in  the  United  States
and  Canada),  the  top
view is placed directly
above  the  front  view,
and the right-side view
is placed to the right of
the front view. Imagine
unfolding the glass box
to  lay  it  flat.
Understanding  this
spatial  relationship
allows  you  to  al ign
features  across  views
a n d  v e r i f y  t h e
geomet ry  o f  your
design.

Dimensio
ning: The
Language
of Size

and
Location
A  sketch  that  shows
the shape of an object
is only half the job. You
must  also  specify  its
exact  s ize  and  the
precise  location  of  its
features.  This  is  the
p r o c e s s  o f
d i m e n s i o n i n g .  A
comprehensive Design
H a n d b o o k
Engineering Drawing
A n d  S k e t c h i n g
Introduction  covers
the core rules of good
dimensioning:

Clarity:
Dimensions
should be placed
outside the
boundaries of the
part whenever
possible. They
should be
grouped
logically, not
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scattered
randomly.
Completeness:
A drawing must
contain enough
dimensions so
that the part can
be manufactured
without the user
having to
calculate or scale
from the
drawing. Avoid
over-
dimensioning,
which can lead to
conflicting
requirements.
Functionality:
Dimensions
should be given
from reference
points that make
sense for how
the part is
machined or
inspected. This is
known as
establishing a
"datum."
Units: Always
specify the units

of measurement
(e.g., inches,
millimeters). In
modern
engineering,
using a leading
zero before a
decimal point for
values less than
one (e.g., 0.500)
is standard
practice.

FROM FREEHAND
SKETCHING TO
FORMAL DRAWING

T h e  p r o c e s s  o f
engineering  drawing
often  begins  not  with
rulers  and  T-squares,
bu t  w i th  a  s imp le
penc i l .  F reehand
sketching is a vital skill
that allows an engineer
to  rapid ly  explore
design alternatives and
communicate concepts
on the  fly.  This  section
o f  y o u r  D e s i g n
H a n d b o o k
Engineering Drawing
A n d  S k e t c h i n g
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Introduction  wi l l
guide  you from rough
sketches  to  finished
drawings.

Freehand
Sketching
Techniqu
es
Do  not  worry  about
p e r f e c t i o n  w h e n
freehand  sketching.
The goal is to capture
the  idea.  Here  are
some key techniques:

Start with1.
Construction
Lines: Use light,
thin lines to
block out the
overall shape of
the object. Use
squares,
rectangles, and
circles as basic
building blocks.

Use2.
Proportions:
Instead of
focusing on size,
focus on the
relationship
between
different parts. Is
the base twice as
wide as the top?
Make these
judgments by
eye using your
pencil as a
measuring tool.
Build the3.
Geometry: On
top of your
construction
lines, start to
define the
specific arcs,
angles, and
straight edges.
Finalize with4.
Object Lines:
Once you are
satisfied with the
shape, darken
the final outlines
using a clean,
bold stroke.



Design Handbook Engineering Drawing And
Sketching Introduction 11

11

Erase the
construction
lines.

Even a rough freehand
sketch  should  follow
t h e  p r i n c i p l e s  o f
orthographic projection
and  use  the  correct
l i ne  t ypes .  I t  i s  a
blueprint, simply drawn
without instruments.

Understa
nding
Scale and
Tolerance
s
A n  e n g i n e e r i n g
drawing  is  rarely,  if
ever,  drawn  to  the
actua l  s i ze  o f  the
object.  This  would  be
impractical.  Instead,
drawings are made to
a  specific  scale.

Common scales include
1:1 (full size), 1:2 (half
size),  and 2:1  (double
s ize) .  The  scale  is
always  noted  in  the
drawing's title block.
Equally  critical  is  the
concept  of  tolerance.
N o  p a r t  c a n  b e
manufactured  to  a
theoretically  perfect
dimension.  Tolerances
specify the acceptable
range of variation for a
given  dimension.  For
instance,  a  dimension
of  50.00  mm  ±  0.05
mm  means  the  part
c a n  b e  a n y w h e r e
between  49.95  mm
a n d  5 0 . 0 5  m m .  A
thorough  Design
H a n d b o o k
Engineering Drawing
A n d  S k e t c h i n g
I n t r o d u c t i o n
highlights that  defining
appropriate  tolerances
is  a  key  engineering
judgment:  too  tight,
and the part becomes
expensive to make; too
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loose,  and it  may not
fit  its  mating
component.

The Role
of
Pictorial
Sketches:
Isometric
and
Perspecti
ve
While  orthographic
views are essential for
manufacturing,  they
can  be  difficult  for  a
non-technical person to
visualize. This is where
pictorial sketches come
in.  The most  common
in  engineering  is  the
Isometric  Sketch.  In

an  isometric  drawing,
all three principal axes
a r e  e q u a l l y
foreshortened,  and
lines are drawn at  30
d e g r e e s  t o  t h e
horizontal. This creates
a  3D  representation
where  the  proportions
are  accurate ,  and
measurements can still
be  taken.  Isometric
sketches are excellent
for assembly drawings
and design reviews.
Perspective  sketches,
while  more  realistic,
are  less  common  in
engineering  because
t h e y  d i s t o r t  t r u e
lengths. They are more
useful  in  architectural
r e n d e r i n g s  a n d
indust r ia l  des ign
concept  art.

PRACTICAL
APPLICATIONS
AND ADVANCED
CONCEPTS

T h i s  D e s i g n
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H a n d b o o k
Engineering Drawing
A n d  S k e t c h i n g
Introduction  would
n o t  b e  c o m p l e t e
without a look at how
these  skills  apply  in
real-world  scenarios
and  the  advanced
conventions  you  will
encounter.

Sectional
Views
and
Auxiliary
Views
As you move into more
c o m p l e x  p a r t s ,
standard  orthographic
v iews  may  no t  be
sufficient  to  show
internal details or true
shapes  of  incl ined
surfaces.

Sectional
Views: Created
by imagining a
cut through the
part, sectional
views reveal
interior cavities,
holes, and wall
thicknesses.
They are
essential for
parts like valves,
engines, and
housings. The
cut surface is
filled with section
lines (hatching).
Auxiliary
Views: When a
surface is at an
angle to the
standard viewing
planes, its true
shape is
distorted in the
primary views.
An auxiliary view
is a projection
onto a plane that
is parallel to that
angled surface,
showing its true
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geometry for
dimensioning.

Assembly
Drawings
and Bill of
Materials
(BOM)
Engineering  drawings
a r e  n o t  j u s t  f o r
individual  parts.  An
Assembly  Drawing
shows  how  multiple
parts  fit  together.
These  drawings  often
use  a  simplified  style,
with  parts  numbered
using  balloons  and
leaders.  The  numbers
correspond  to  a  list
ca l l ed  the  Bi l l  o f
Materials  (BOM),
which  i s  typ ica l ly
located  on  the  right
side of the drawing or

on  a  separate  sheet.
The BOM provides part
numbers,  descriptions,
q u a n t i t i e s ,  a n d
material  specifications
for every component in
the assembly.

Modern
Tools:
CAD and
the
Digital
Hand
Sketch
While this is a Design
H a n d b o o k
Engineering Drawing
A n d  S k e t c h i n g
Introduction  focused
on  fundamentals,  we
must acknowledge the
digital  revolution.
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Modern  engineers  use
CAD  sof tware  l ike
SolidWorks,  AutoCAD,
and Fusion 360. These
tools  automate  many

of the tedious tasks of
manual  drafting,  such
as  drawing  consistent
l i n e  t y p e s  a n d
calculating dimensions


