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PATHWAY:  
Metals Technology
COURSE:  

Machining Operations I
UNIT 3: 

ACCT-MOI-3 Reading Blueprints
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Annotation: 
Students will learn about blueprint title blocks, basic symbols and lines, and layouts.  Students will apply this knowledge to drawing a 2D pattern blueprint of a 3D object.
Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
10 Hours
Author: 
Dr. Chesley Chambers
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards:
  
ACCT-MOI-3
Students will identify and illustrate the following information on blueprints. 

a. Identify title block and tell what information it contains. 


b. Identify basic blueprint symbols and lines. 

 GPS Academic Standards:

MM1G1 
Students will investigate properties of geometric figures in the coordinate plane. 

a. Determine the distance between two points. 


b. Determine the distance between a point and a line. 


c. Determine the midpoint of a segment. 


d. Understand the distance formula as an application of the Pythagorean Theorem. 


e. Use the coordinate plane to investigate properties of and verify conjecture related to triangles and quadrilaterals.  

National / Local Standards / Industry / ISTE:

NCCER, NIMS, OSHA
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Enduring Understandings:  
Transferring ideas to paper is an important skill for both communication purposes and to help with building the actual object.   
Essential Questions: 
· Why are blueprints needed?
· What is the process from an idea to a working part?

· Why are symbols useful for blueprinting?

· Why do blueprints have a basic format?

· Why do most prints not have a 3d view of the part?

Knowledge from this Unit:  
Students will be able to: 
· Identify parts of a title block.
· Identify components of a blueprint.
· Identify the various lines used on blueprints.
· Identify the various symbols used on blueprints.
· Define Geometrical Tolerance symbols.
· Identify dimensions used on blueprints.

Skills from this Unit:  
Students will:
· Locate information in the title block.
· Format a blueprint with title block.
· Draw appropriate lines used on a blueprint.
· Describe symbols used on a blueprint.
· Use blueprint to check the accuracy of a part.
· Draw a 2D pattern blueprint of a 3D object.
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Assessment Method Type: 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

__ Unit test

	
	Group project

	x
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

_x_ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Lock Button Plate Quiz
Lock Button Plate Quiz Answer Key
Symbols and Lines Handouts
Symbols and Lines Quiz
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•
LESSON 1: TITLE BLOCK INFORMATION
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1.
Identify the standards. Standards should be posted in the classroom.

ACCT-MOI-3. Students will identify and illustrate the following information on blueprints. 


a. Identify title block and tell what information it contains. 



b. Identify basic blueprint symbols and lines. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why are blueprints needed?

· What is the process from an idea to a working part?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Geometric Dimensioning
	Computer Aided Design
	Assembly Drawing

	Title Block
	Working Drawing
	SI Metric

	US Conventional
	ANSI
	Actual Size

	Basic Dimensions
	Multiview Drawing
	Projector Line

	Pictorial View
	Orthographic Projection
	Line Usage


4.
Introduction:
What do you do when you go to a fast food restaurant and they get your order wrong?  You order a hamburger with no onions or mustard, and your burger is loaded with them.  You can’t just wipe it off.  .  Do fast food restaurants use a form of blueprint?  They must have not followed their blueprint in making your hamburger, or could it be, you got what you ordered.  
When you are given a exercise or test and told to read and follow the instructions, do you?  How many of us actually read the instructions and follow the directions.  If you don’t, I sure hope you are not the one making my hamburger.  

Blueprints are the instruction to produce a product or part.  The information needed to do it correctly is found in the prints.  Much of the information about the part is found in the Title Block.   

5.
Lesson:
Display and discuss examples of each basic type of drawing:

Every object no matter how complex or simple requires a drawing to give a complete description of the part.


Working drawing - used in the manufacturing of the part


Detailed drawing – provides dimensions and other information necessary in make the part


Assembly drawing – shows how the part fits within the overall assembly


Subassembly drawing – used with complicated products to show portions of the product


Pictorial drawings – 3D; provides greater illustration of the part and assembly
  
Display and discuss examples of each basic type of print:

Prints are duplicates of the original drawings and are used for manufacturing.

Blueprints – term used for all types of prints.  Originally it was a drawing with white lines and blue background created by the process of contact printing.


Computer-aided design (CAD) - is the most frequently use process to produce prints. This allows the designer to save and edit the drawing electronically.  

Diazo process – creates prints that are direct positives of the original.  


Xerographic process – creates prints copied by an office copy machine


Microfilm process- creates prints enlarged from microfilm negative of the original

Each company has its own customized format for blueprints, but they should have basically the same components: drawings, dimensions, part information, and title block.
Most blueprint title blocks have basically the following information:

Company name


Part Name

Part number

Material number


Scale


Material Description

Date




Drawn by

Checked by



Tolerance block


Change block

Engineer


Other notes



Unit measurements

The print below has all the information need to produce the part.  Sometimes finding the information needed is like searching for a hidden treasure.  It is there; you just have to find it.  
6.
Activity #1:
Have students do the Lock Button Plate Quiz that is attached.  Instruct students to collaborate afterward and to discuss what they did not understand, asking questions of the instructor as needed.
7.
Conclusion / Activity:

Have a real hamburger with all the fixings ready for illustration.

When you order a hamburger at restaurant, what do you expect?  Have students describe what they expect on their hamburger. 

Unless otherwise specified, a hamburger consists of: 1 meat patty and a bun. Nothing else. You may get what you ordered.

Blueprints are specific.  A REAL hamburger blueprint consists of:


Beef patty
Cheese

Pickles

Ketchup

Mustard


Mayo

Bun


Chili

Slaw

Anything else

Blueprints need to be specific and list how much of each ingredient.  This could be illustrated by using a small patty with a cup of chili and a slice of cheese about 1inch diameter.  Or a one pound patty with a small bun and half cup of mustard.  Unless specified the interpretation is up to the person making the hamburger.  
Blueprints should leave no unanswered questions about the part being produced. 

•
LESSON 2:  BLUEPRINT SYMBOLS AND LINES
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1.
Review Essential Questions. Post Essential Questions in the classroom.

· Why are symbols used?

2.
Introduction:
NASCAR is a sport that has many, many rules.  Some leave no doubt of what they mean, while others are up for interpretation by the competitors.  In the 2010 NASCAR Chase contender drive, Clint Boyer’s car did not pass post race inspection after his win.  It cost the team over $150,000 and may have cost them the championship.  The body of the car must be within certain Geometrical tolerances.  The car body was out of tolerance by less than 1/16 of an inch.  If you are going to play in the game, you must follow the rules.  There may have been other cars that did not meet all the specifications, and they may be caught as well in the future.  It is better to stay within tolerances.  

Symbols and lines that are used on a blueprint make up the rule book for the part.  Some items are very critical and other not so critical.  It is important to know how to interpret the lines and symbols used on a blueprint.  

3.
Lesson:

On June 29, 1956, the Dwight D. Eisenhower Interstate System was started.  With over 46,876 miles of interstate, road signs became necessary to keep traffic flowing quickly and safely.  
Review the attached Traffic Sign Chart Handout with the class, which can be found at http://www.mass.gov/rmv/mcmanual/20_TrafficSigns.pdf.
4.
Activity #1:

Think about the road signs that we see on a daily basis.  Draw the following road sign shapes on a sheet of paper.  Use shapes only, no words.


Stop




Speed Limit


Yield




No Parking


Watch For Children

Do Not Enter


HOV Lane



Curve / Intersection

Sample sign shapes
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It may be difficult to do this because we are so accustomed to them that we don’t think about them.  Imagine if you are in another country, would they be the same?

With the signs you have drawn, write the color of it or shade in the appropriate color of the sign.  This makes the sign more meaningful.

Write the words that go with each sign.    

The lines on a road give information on what to do and not to do.  There are: solid white lines, single yellow lines, double yellow lines, solid and strip double yellow lines, and more.  Just like this, with blueprint, lines give you information on what to do and not to do.

Review the basic lines and symbols that are used on blueprints.  After reviewing, have the student practice drawing each one and define what they do.
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5.
Activity #2:


Have the students draw, to scale, the following print with dimension.  
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6.
To check for understanding, have students complete the Symbols and Lines Quiz.  They should answer the questions based on the images found in the Symbols and Lines Handouts.
7.
Conclusion: 
Generally, blueprints should be universal.  If a print is drawn in the United States, It should be easily interpreted in other countries.  

Are the road signs and lines the same in each country?  What if the traffic flows in the opposite direction form the way it does in the United States?  How would this be difficult or dangerous when driving in those areas?  

•
LESSON 3: BLUEPRINT BASIC LAYOUT

1.
Review Essential Questions. Post Essential Questions in the classroom.

· Why do blueprints have a basic format?

· Why do most prints not have a 3d view of the part?

2.
Introduction:

Building a sandcastle is using a blueprint from your mind.  The bucket and stencil size determines how the castle will be built.  When you tell someone what it looks like, you are recalling the prints you used to build it.  Since the prints are in your mind, and others can’t see into your mind, it is very difficult having other people working on the castle with you, and often the finished castle will not look exactly how you imagined it.    

How easy is a “Banker Box” to put together?  It is a flat piece of cardboard that is supposed to end up as a 3D box with a lid.  It is amazing how the light weight cardboard can hold all the weight put into the box without collapsing.  This is a good example of blueprint layout from 2D pattern to a working 3D part.  

All the sides hinge together in relation to each other.  Imagine looking through a glass cube at the part and unfolding it.  
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3.
Lesson:
View layout.

A typical working shop blueprint has at least 2 views of the part.  The views are laid out on the paper as: 


Front view – Bottom left of the sheet


Top view – Top left of the sheet, directly above the Front view


Right side view – Bottom right of the sheet directly across from the front view. 
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The views of the part are relevant to each other.  A 45 deg miter line is used to project the objects from one view to the other.  The miter line starts at the upper most right side of the Front view, as if it were a solid block.  The miter line is only used with the Front view.  If the Front view is missing, then transfer vertical and horizontal lines form the other views to create the Front view 
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If one view is missing, it can be drawn by a miter line and projector lines form the other two views.  

4.
Activity #1:
Using the Blueprint Layouts Worksheet attached, instruct students to use a straight edge to draw the missing view of the parts.  A straight piece of card stock works well as a straight edge because no measuring is allowed.  Students must use miter, projector, and transfer lines only.  The miter line should be at 45 degrees starting from the uppermost right side of the Front view.

5.
Activity # 2:
Using a ruler and sheet of paper, draw a pattern for a 2” square cube.  The cube has 6 sides.  There is more than one way the pattern can be draw to create the 3D box.  

1. Sketch a visual of what the pattern should look like

2. Put dimensions on the sketched visual pattern.

3. Referencing from the bottom and left edge of the paper draw the pattern to scale.

4. Cut the pattern out.

5. Fold and tape the pattern to form a 3D cube.

The pattern has to use one continual piece, not cut and pieced together. 

6.
Activity # 3:
With the prints attached, construct a 3D model of each part.  Place simple measurement to each part.  Draw a 2D flat pattern, cut it out, and fold it together.  This helps to visualize the shape and get a better understanding of how the part should be made.   Card stock or poster board works best with the models.    

7.
Conclusion:
The next time you plan to build a sand castle, take the time to sketch out a blueprint for it.  It takes time to learn to visualize shapes and parts from a blueprint.  The “Banker Box” looks simple to start with, but the instructions must be followed correctly.  
•
ATTACHMENTS FOR LESSON PLANS:
Traffic Sign Chart Handout 

Blueprint Layouts Worksheet
•
NOTES & REFLECTION: 

The students will need to use parallel lines to make the drawings.  They need 2 reference points, crow’s foot, to construct the lines.  Most will only use 1 point for the line and guess if it is correct.  It helps to practice drawing parallel vertical and horizontal lines before drawing the 2” box.  They should take ALL measurements from the left and bottom square edges of the paper.  If they measure lines from lines there will be compound error on the measurements.  To check student drawings, draw the pattern to scale and make a copy on a transparency.  Lay the transparency over their drawing.  If you see their lines outside of the template, they are not accurate enough.  The drawing should be accurate within 1/32.”  If students learn to be accurate now, it will benefit them on other prints later.     
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Web Resources:
 http://www.mass.gov/rmv/mcmanual/20_TrafficSigns.pdf 
Books:

Machine Trades Print Reading. Copyright 1993. Michael A. Barsamian & Richard A. Gizelbach.  The Goodheart-Willcox Company, INC.   ISBN 0-87006-992-6

Machining Fundamentals. Copyright 2004. John R. Walker. The Goodheart-Willcox Company, INC.  ISBN 1-59070-249-2
Machining Fundamentals Workbook. Copyright 2004. John R. Walker.  The Goodheart-Willcox Company, INC.  ISBN 1-59070-250-6

Modern Metalworking. Copyright 2004. John R. Walker.  The Goodheart-Willcox Company, INC.  ISBN 1-59070-224-7

Modern Metalworking Workbook. Copyright 2004. John R. Walker.  The Goodheart-Willcox Company, INC.  ISBN 1-59070-225-5

Materials & Equipment: 
· Projection Equipment
· Straight ruler
· Scissors
· Card stock or poster board paper
· Tape
21st Century Technology Used: 
	
	Slide Show Software
	x
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	x
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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