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Topic 3 (ver 10) Basic Project ills Sketching
Content of thismodule

*Bel wak 3.1

*Rd eof sketching and drawing in Engineering
*Basic ru es o technical sketching

*Bdl wak 32

*Practiceorthographicprg ection

*Bel wak 33

*Basic ru es for isometric views

*Bdl wak 34

*Practicecreai ngi sometri cviews

*Bel wak 35

*Discuss god sand ru esfor dimensi oning
*Practiceinterpreting dimersi nson eng neering drawi ngs

3.1 Orthographic Projection
Sketching

This Sli cei ntentiordl yleft bank

Bdl Work 3.1

* Asalways begna rew journal page andrecrdthetak...

» Draw a picture of the object provided by the
teacher. The picture should convey al the detail
of the object to someonewho has never
personally seen the object.

- Today’s Agenda

« Discuss the roleof technica
sketching and drawingin
Engineering

* Learnbadcrules of technica
sketching

Roleof Sketching and Drawing

« Itispossibleto have anideaandbringit to frution without
the use of sketchesand drawings.
« Howeva, as the conplexity of theprged inaeases andthe
number of peopl einvolvedincreasss, the ability to sketch
and drav quickly becomes an essantid tool in
communicaing theideatoothes.
« Additondly, sketchingisas important in the
9 creafi ve process & it is to commuricaing the
eventud solution. Ideas mutate and evolve qui &y
when the des gner is efficient at sketching.
« Itiswhenadesgne beginstosketch that
chdlenges inthe dedls begin to surfece Itis
muchless expensive to addressthese detdl son

the dawing board than to addressthem when
the part i sinthe workshop.

Technical Sketch vs. Technical Drawing

« typicdly dawn “freehard,” without the  « usesdrafting i nstrumentsor acamputer (with
useof instruments o stra ghtedges Caom puter Aided Drafting Software)

+ arapdprocess tha & ds thinking « slower pracesswith atertion to every detail
* indudes sufficient detail to convey + indudes sufficient deail to fully describethe
entireconcept find patinduding geometricproperties,

« usefu for quick documentation of d | maerial properties and precaut onsto teke
ideas dygd actri




Sketching Guidelines

Sketching should bearapid pr ocess that aids the thinki ng process.

If the ketchis rot clear and detail ed enough to convey the ideato anothe
person,thenthe cesigne prdoably has not devel oped the i dea.enough.
Representinga 3D worldona2D skefchis kest acoomgished by fol lowingan
egablished convention. Thereae many ogtiors, but sick with orth agr aphic,
or multiviewprojedion, & away toclearly showevay sde of an objed.
Skefching is afr eshand techniqu e that does not use i nstruments or
draghtedges. You aanviolatethisruleif youwant, butitwill slow youdown.
Itisbetter to devel op the skills tha allow youto sketchwithout ingruments or
graghtedges.

Twotypes of sketchesshou d be mastered: standar dthr eeview sketchingand
isomer ic skeching.

L ocation of Views in Orthographic
Prgjection

« Imagine placing the object thatyou
wantto draw inaglassbox. The
box hassix sides(top, bottom,
front, back, right sde, left 9de).
Theserepresent the six "principle’
views Think aboutwhat each of

the six viewswould look like for ‘\j@

the angle bracket that has been
placed into such aglass box.

Three primary views
Thisis what you would see from each direction...
Notewhichview is caled “front” and which view iscaled “side.”
Notethat even though the holes cannat be seen from the side, they
are indicated by specia typesof lines caled “hidden lines.”

%
AV

ﬂ K Y

Rulesfor placement on page

1. Orthographic views should ke alignedwith

eachothe tenporary linescan be dravnto
i show how each edgeislined up with edges
hod inotrer views...but they shoul d be erssed

whenyou are fini shed drawing)
2. Width appearsin Topand Front viev's
3. Height gppeasin Front and Sk views
4. DepthapearsinSdeard Top
5. Height andwidth project dired|y beween
= | i views
6. Depthnust be prgeded viaa45 degree
ande

I mportant Typesof Lines

Ignore the color...d I lines areprinted b ack, but they are shown in color to help y ou see
wherethe differentlinetypesare used

Center Linesindicaewherethecenter of aradd dement is located.

Hidden Lines ind catesurfacesthat are nat red ly there but you wou d reed x+ay glasses
to seethem. Thelines arenothidden...the surface ishidden fromplain view.

Visible Linesare slightly darker than any other linetype. T hey ind catethegeometry
that isactud ly viewabl ewith the nakedeye.

Construction Linesare any temporary linesyou micht useto line thingsup. ALL
constructi on lines must beerased when thesket ch or drawi ng i scampleted.
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Practice Sketching Orthographic
Viewsof ThisObject
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3.2 Practice Orthographic Projection
Sketching

Thisslice interti andl ly | eft blark

BELL Work 32

* Asalways begna rew journal page andrecordthe
task...

* Inyour journd, try to draw the
3-view sketch for the object

« Normaly youwould use orthographic grid
paper, but just draw directly in your journal
for now.

Today’s Agenda

* Woak one more example of
orthographicprojection

« Spendclass individualy practicing
orthographicprojection

L &’sdraw the 3-orthogonal views

D

One More Practice Orthographic
Prgjection

e

L ots of Practice

* Individualy work through the ortho-sketching
practice handout. All sketches should be drawn to
the correct scal e (one unit on isometric grid equals
one unit on orthographic grid).

* Youmust turn in your work beforeyou leave. It
will be graded on correctness neatness, and
completeness




3.3 1 sometric Sketching

Ths Sli dei ntentiordll yleft blank

BELL Work 3.3

« Asalways begna rew journal page andrecordthe
ta...

» Copy theisometric object onto
isometric grid paper.

* If each triangle on theiso-grid
represents oneinch, and you
wanted to cut the object out of a
single block of Styrofoam, what
would be the volume of the
Styrofoam block?

Today’s Agenda

¢ Learnbadc technique for creating
isometric views of parts
*« Wok examples asaclass

| sometric Sketching

* Anlsometricview isaway of showing a3D
representation of the object
oIt iseadest tolean if you use special
grid paper
sImportant notes:

*Angles cannot be measured with a
protrador inisometric pictorids
«Circles ar rot roundinisometric
pidorials.

«If two doping planesintersect each
otter, theneach dane nmug bedrawn
sepaately.

Examples Drawing the | sometric Views

» Teacher: Insert in-classexampl es here.

3.4 Practice Isometric Sketching

Thisslide interti ondl ly | eft bark




BELL Work 34

« Asalways begna rew journal page and

recordthetak...
Using iso-grid paper, draw
the isometri cview of the part '

represented by the mul ti-view
projection.

Today’s Agenda

* Practice creating isometric views
of parts.

L ots of Practice

« Individually work through the iso-ketching
practice handout. All sketches should be drawn to
the correct scale (one unit on isometric grid equals
one unit on orthographic grid).

e Youmust turnin your work beforeyou leave. It
will begraded on correctness neatness, and
completeness

3.5Dimensioning

Thisslide interti andl ly | eft bark

BELL Work 35

« Asalways begna rew journal page andrecordthetask...

¢ Begin reading through the handout on
dimensioning (hendout: ).

* Answer these questions:
— Wha does an RF cavity protect the elecroni csfrom?
— Wha does “PL" stand for i n the exampl edi mensions?
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Today’s Agenda

» Discuss dff erentty pes of

dimensioning
* Discuss besic rulesfor
) dimensioning
L. * Practice reading dmensions from
‘«H' drawings
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Basic Dimensioning

There aesome ety basi crulesfaor dim ensioning: Sl | spece beween

dbject and pojection

Dimensi onsshou d be placed on adrawing so tha they lire

aeessily read They are dways paced autsi ce of the Prg ecti onLi e
baunderiesof the cbject being described. | 320 |

Prg ection lines (someti mes cd led edension lines) are Sl”o'teftemjmpes
projected perpendicu a totheol ectand they do nat dmension line

touch the cbject. They indicaethe startand fini shof the
festure of interest

Thedimension line is acontinuous lire and ro other
linesshou d be dlowed to crossit. Itcan bebroken only
toirsertthe textof the d mension if thisaddsto the
darity of thedrawing

Dimension line

Units of measureshaul d be corsi stert on thedrawing and
indicated somewhere on the drawing They do rot reed to
beappended to every dimension...thatwou d simplyadd
umecessary d uter.

EnforcingtheRules

Thereisgenaally rot a*“dimensioning
policeforce” to make sure youadheeto
therdes However, you will redly do
your produdian aew afavor by usrg
prope dimens onirg procedures

What basic rul esseers to be viol atedin
the exanpleto theright? Doesit effect the
clarity of the drawing?

WHhy isit advantageous to use the term
apLor

What doesthe +.005 mean? Why don’t
the aher dimensons have similar cd louts?

Remember,thegod isto dealy conwey
the cesign. Sometimesyou needtobe
creativein howyou gply thedmensons
inorde to achieve clarity.
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Practice Reading Dimensions

* In goupsof 2-3, read through thehandout and answer these
questions Each student must tun in their own paper to receive
credt.

— Whatisthejd of an R~Cavity?
— Wtereisthe zerodatum of the part? (youl | haetoreadthehandoutt ok now what

“cetum” mears)
— Wty dodraftsmen somg@i\neincluce “ Detail” view son the drawirg?
— What doesthe symbol mean?

— What i sthe maxi mum dimension of the pat (the largest overall dimension)?

— Laokingat thetopview, there aethreeinserts acoss the Lpper edge  How
faristhe mddleinsert fromtherigh edge of the pat? How doyou calculate
thedsarce?




