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Topic 3 (ver 1.0) Basic Project Skills-Sketching

Content of this module
•B ell  work 3.1
•R ole of sketc hing a nd drawing in  Engineering
•B asic  rul es of t echnica l s ket ching
•B ell  work 3.2
•Pract ic e orthographic proj ec tion
•B ell  work 3.3
•B asic  rul es for isomet ric vi ews
•B ell  work 3.4
•Pract ic e c re ati ng i sometri c vie ws
•B ell  work 3.5
•Disc uss goal s and rul es for dimensioning
•Pract ic e i nt erpre ting dime nsions on engineering dra wings
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3.1 Orthographic Projection
Sketching

This Slide i ntentionally le ft blank
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Bell Work 3.1
• As always, begin a new journal page and record the task…

• Draw a picture  of the object provided by the
teacher.  The  picture should convey all the deta il
of the  object to someone who has never
personally seen the  object.
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Today’s Agenda
• Discuss the role of technical

sketching and drawing in
Engineering

• Learn basic rules of technical
sketching
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Role of Sketching and Drawing
• It is poss ible to have an idea and bring it to fruition without

the use of sketches and drawings .

• Additionally, sketching is as important in the
creative process as  it is  to communicating the
eventual solution.  Ideas  mutate and evolve quickly
when the designer is  efficient at sketching.

• It is when a designer begins to sketch that
challenges  in the details  begin to surface.  It is
much less expensive to address these details on
the drawing board than to address them when
the part is in the workshop.

• However, as the complexity of the project increases  and the
number of people involved increases , the ability to sketch
and draw quickly becomes an essential tool in
communicating the idea to others .
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Technical Sketch vs. Technical Drawing
• typic all y drawn “free ha nd,” without  t he

use of inst ruments  or straighte dges
• a ra pid process  that  aids thinking
• includes  suffic ie nt  deta il  to  c onvey

enti re c once pt
• useful  for quic k documenta ti on of al l

idea s

• uses drafti ng i nst rume nt s or a c ompute r (wi th
Com pute r Ai de d Dra ft ing Softwa re )

• slower proc ess wi th  at te nt ion to  every det ail
• includes  suffic ie nt  deta il  to  full y de scribe t he

final  part i ncluding:  geometri c propert ies,
materia l propert ies  and prec autions t o take
during the manufa cturing process
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Sketching Guidelines
• Sketching should be a rapid process that aids the thinking process .
• If the sketch is not clear and detailed enough to convey the idea to another

person, then the designer probably has  not developed the idea enough.
• Representing a 3D world on a 2D sketch is best accomplished by following an

established convention.  There are many options , but stick with orthographic,
or multi-view projection, as  a way to clearly show every side of an object.

• Sketching is  a freehand technique that does  not use instruments or
straightedges .  You can violate this rule if you want, but it will s low you down.
It is better to develop the skills  that allow you to sketch without instruments  or
straightedges .

• Two types of sketches should be mas tered: s tandard three-view sketching and
isometric sketching.
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Location of Views in Orthographic
Projection

• Imagine placing the  object that you
want to draw  in a  glass box.  The
box has six side s (top, bottom,
front, back, right side, le ft side).
These represent the six "principle"
vie ws.  Think about what each of
the  six views would look like for
the  angle bracket that has been
pla ced into such a gla ss box.
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Three primary views
• This is what you would see from each direction…
• Note which view is called “front” and which view is c alle d “side.”
• Note that even though the holes cannot be seen from the side, they

are  indicated by special type s of lines called “hidden lines.”
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Rules for placement on page
 1.  Orthographic views should be aligned with

each other (temporary lines can be drawn to
show how each edge is lined up with edges
in other views…but they should be erased
when you are finished drawing)

   2. Width appears in Top and Front views
   3. Height appears in Front and Side views
   4. Depth appears  in Side and Top
   5. Height and width project directly between

views
   6. Depth mus t be projected via a 45 degree

angle
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Important Types of Lines
• Ignore  the color…al l l ines are printe d bl ack, but they are shown in  color t o he lp you see

whe re t he  diffe rent l ine t ype s are use d
• Center Lines i ndi cat e where t he ce nt er of a ra di al  el ement  is locat ed.
• Hidde n Lines indi cat e surface s that  are  not  real ly  t he re  but  you would ne ed x-ray gla sses

to  se e t hem.  The l ines are not hidden…the surface  i s hidde n from plain  vi ew.
• Visible Lines a re  sl ight ly  darke r than a ny other l ine t ype.   T he y indi cat e t he geomet ry

that  i s ac tual ly  viewable with  the na ke d e ye .
• Construc tion Lines a re  any te mporary li ne s you might  us e t o line things up.  ALL

construc ti on l ines must  be e ra sed whe n the s ket ch or dra wing i s c omple ted.
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Practice Sketching Orthographic
Views of This Object

FRONT SIDE

TOP
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3.2 Practice Orthographic Projection
Sketching

This sl ide inte nti onal ly l eft  bla nk
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BELL Work 3.2
• As always, begin a new journal page and record the

task…

• In your journal, try to draw the
3-view sketch for the object

• Normally you would use orthographic grid
paper, but just dra w directly in your journal
for now.
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Today’s Agenda
• Work one more example of

orthographic projection
• Spe nd class individually practicing

orthographic projection

Fro nt

Side
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Let’s draw the 3-orthogonal views

Copyright: Michael Wienen, 2005
Do not dis tribute without permission

One More Practice Orthographic
Projection
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Lots of Practice
• Individually work through the ortho-sketching

practice  handout.  All sketches should be drawn to
the correct scale (one  unit on isometr ic grid equa ls
one unit on orthographic grid) .

• You must turn in your work before you leave.  It
will be graded on correctness, neatness, and
completeness.
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3.3 Isometric Sketching

This Slide i ntentionally le ft blank
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BELL Work 3.3
• As always, begin a new journal page and record the

task…

• Copy the isometric objec t onto
isometric grid paper.

• If each triangle  on the iso-grid
represents one inch, and you
wanted to cut the objec t out of  a
single block of  Styrofoam, what
would be the volume of the
Styrofoam block?

Copyright: Michael Wienen, 2005
Do not dis tribute without permission

Today’s Agenda
• Learn basic technique for cre ating

isometric views of  parts
• Work examples as a  classFro nt

Side
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Isometric Sketching
• An Isometric view is a  way of  showing a 3D

representation of the object
•It is e asiest to learn if you use spec ia l
grid paper

•Important notes:
•Angles  cannot be measured with a
protractor in isometric pictorials.
•Circles are not round in isometric
pictorials .
•If two sloping planes intersect each
other, then each plane must be drawn
separately.

Copyright: Michael Wienen, 2005
Do not dis tribute without permission

Examples Drawing the Isometric Views

• Teacher: Insert in-class examples here.
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3.4 Practice Isometric Sketching

This sl ide inte nti onal ly l eft  bla nk
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BELL Work 3.4
• As always, begin a new journal page and

record the task…

• Using  iso-grid paper, draw
the iso metric view of the part
represented by the multi-view
project ion.
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Today’s Agenda
• Practice  creating isometric  views

of parts.
Fro nt

Side
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Lots of Practice
• Individually work through the iso-sketching

practice  handout.  All sketches should be drawn to
the correct scale (one  unit on isometr ic grid equa ls
one unit on orthographic grid) .

• You must turn in your work before you leave.  It
will be graded on correctness, neatness, and
completeness.
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3.5 Dimensioning

This sl ide inte nti onal ly l eft  bla nk
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BELL Work 3.5

• As always, begin a new journal page and record the task…

• Begin reading through the handout on
dimensioning (handout: example dimensioning).

• Answer these questions:

– What  does  an RF cavity protect the electronics from?
– What does  “PL” stand fo r in the example dimensions?
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Today’s Agenda
• Discuss different types of

dimensioning
• Discuss basic rule s for

dimensioning
• Practice  reading dimensions from

drawings



Copyright: Michael Wienen, 2005
Do not dis tribute without permission

Basic Dimensioning
• There are some ve ry basi c rule s for dim ensioning:

• Dime nsions should be  plac ed on a drawing so that  they
are easi ly  rea d.  They are alwa ys pl ace d outside  of the
boundari es of t he obje ct  being described.

• Proj ect ion li ne s (sometimes cal le d ext ension li nes) are
proje ct ed pe rpe ndic ul ar t o t he obj ec t a nd t he y do not
touch the obje ct . They indic at e t he  sta rt a nd fini sh of t he
feature  of in tere st.

• The dimension li ne  is a c ontinuous li ne  and no other
li nes should be  al lowe d to  cross i t. It c an be broken only
to i ns ert t he  t ext of the dimension if t h is a dds t o the
cl arit y of t he drawing.

• Uni ts of me asure should be consi ste nt  on the drawing and
indic ate d some where on t he  dra wing.  They do not ne ed to
be a ppende d to  every dime nsion…tha t would simply a dd
unnec essary clut te r.

3.20
Proj ecti on Line

Short extension past
dimension line

Smal l space  between
object and project ion
line

Dimension line
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Enforcing the Rules
• There is generally not a “dimensioning

police force” to make sure you adhere to
the rules.  However, you will really do
your production crew a favor by using
proper dimensioning procedures.

• What basic rules seems to be violated in
the example to the right?  Does it effect the
clarity of the drawing?

• Why is  it advantageous  to use the term
“PL?”

• What does the ± .005 mean?  Why don’t
the other dimensions  have s imilar callouts?

• Remember, the goal is to clearly convey
the design.  Sometimes you need to be
creative in how you apply the dimensions
in order to achieve clarity.
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Practice Reading Dimensions
• In groups of 2-3, read through the handout and answer these

questions.  Each student must turn in their  own paper to receive
cre dit.
– What is the job of an RF-Cavity?
– Where is the zero datum of the part? (you’l l have t o read t he handout t o know wha t

“datum” means)
– Why do draftsmen sometime include “Detail” views on the drawing?
– What does the symbol    1    mean?
– What is the maximum dimension of the part (the larges t overall dimension)?
– Looking at the top view, there are three inserts  across  the upper edge.  How

far is the middle insert from the right edge of the part? How do you calculate
the distance?


