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How to Use these Lecture Notes
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1. Readthe printed volume, Shop & Engineering, for this 
chapter.

2. Gather materials ƴŜŜŘŜŘ ŦƻǊ ǘƘƛǎ ŎƘŀǇǘŜǊΩǎ ƭŜǎǎƻƴǎΣ 
exercises and for recommended projects.

3. Use these Lecture Notes to teach and discuss the material. 
They contain more than the print version!

4. Work through all the exercisesand check results. Correct 
errors and repeat until 100% correct.

5. Take time to discuss the άvǳŜǎǘƛƻƴǎ ǘƻ tƻƴŘŜǊέ and ά²Ƙŀǘ 
ǘƘŜ .ƛōƭŜ {ŀȅǎ !ōƻǳǘέsections at the end.

6. Reinforce classroom learning by doing one or more related 
projects in your workshop.



Engineering with a Biblical Worldview
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Å Everythingin our lives is directed by God. At home and at
work. Hiswisdom and direction for our lives is found in the
Bible, so of courseengineersshould alwayshave scripture
first andforemostin their minds!

Å Our worldview is developedas we establishbeliefs about
four critical topics: (from BiblicalWorldview, Dr. J. Mulvihill)
1. Creation: Howdid I get here?What ismy purpose?
2. Rebellion: Whatwent wrong?Whyis there evil andsuffering?
3. Salvation: What is the solution?Wheredo I find hope?
4. Restoration: What happensin the future? How do we transform

livesandchangethe world for the better?

Å Engineers continually face challenges in their quest to
develop products and solutions that ultimately άǘǊŀƴǎŦƻǊƳ
lives and change the world for the ōŜǘǘŜǊέ. The Bible
provides many answers, the reason it should be found
amongeveryŜƴƎƛƴŜŜǊΩǎmost-usedreferencebooks.



Multi-View Drawings

Volume I : Chapter 11
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What this chapter covers:
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Å Definitions
Å The Glass Box
Å Orthographicprojections
Å Three Standard Views
Å Minimum number of views needed
Å Hidden lines & Centerlines
Å Additional Drawing Elements
Å American Inventor ςGlenn Curtiss
Å What the Bible Says



Definitions:
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Å Boss- a protruding feature on a work piece. For instance,a circle extendedin a direction orthogonal to its
planebecomesa cylinder. SameasanάŜȄǘǊǳǎƛƻƴέ.

Å Centerlines- lines used to indicate axesof symmetry and the location of the origins of holes and other
features.

Å Extrusion- a protrudingfeatureon a work piece. Forinstance,a circleextendedin a directionorthogonalto its
planebecomesa cylinder. Sameasaάōƻǎǎέ.

Å GlassBoxςan imaginary,six-sidedboxsurroundinganobject. Eachoneof the sixsidesof the boxshowsa 2D
drawingrepresentingtheƻōƧŜŎǘΩǎprojectiononto it.

Å HiddenLines- a line that cannotbe seenbecauseview of it is obstructedby part of the object or of another
object.

Å Mitre Lineςa 45 degreeline, lightly drawingin the upper right-handquadrantof a multi-view drawing. Used
to aid in the transferof dimensionsbetweenthe top andright-handsideviews.

Å Multi -View Drawings - a technique of illustration by which a standardizedseries of orthographic two-
dimensionalpicturesisconstructedto representthe form of a three-dimensionalobject.

Å OrthographicViews - a two-dimensionaldrawingsof an object arrangedat right anglesto one another. Six
suchviewsdescribestheάǿŀƭƭǎέof the GlassBox.

Å Pictorial Drawings- view of an object asit would be seenby an observerwho looksat the object either in a
chosendirectionor from a selectedpoint of view. Themost commonpictorial sketchesare isometric,oblique
andperspectiveviews. Pictorialsketchesaimto providemorerealismto drawnobjects.

Å StandardViewsςthe minimumnumberof projectedviewsof anobjectneededto provideall detailsto create
the object. Dependingon countryandengineeringdiscipline,what areconsideredthe standardviewsvaries.



The Glass Box
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Å Todescribean object completelywe needto createa seriesof viewsof it, eachone
from a different point of viewfrom the observer. Thenwe will adddimensions,which
iscoveredin Chapter13. Theresult isa Multi -ViewDrawing.

Å The most commonseriesof multiple views are the six shown in the figure above,
ΨǇǊƻƧŜŎǘŜŘΩonto the sidesof an imaginaryΨƎƭŀǎǎōƻȄΩthat enclosesthe object.

Å TheviewsarecalledάƻǊǘƘƻƎǊŀǇƘƛŎέasthey areoriented90degreesfrom eachother.



The Three Standard Views
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Å Whenthe sidesof the glassboxshownabove,left areunfolded,the sixorthographic
viewsshownabove,middleresult.

Å Onlythree of theseviewsare, in most cases,necessaryto describeall details. In the
USA,the StandardViews are FRONT,TOPand RHS(Right-Hand Side). Theseare
shownabove,right.

Å Often, one additionalάǇƛŎǘƻǊƛŀƭέview is includedto add realism. Thisis coveredin
Chapter12.


