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Name: ________________   Date: ________

Introduction: There is no single communication skill that is required of engineers.  Like many professions, the ability to communicate in a variety of ways may determine the success or lack thereof for many individuals in the engineering profession.  The focus of this unit is on understanding that there are many types of engineering communication, including mathematical, written, oral, drawing/sketching, and three dimensional modeling.  Throughout the unit, there will be some questions that come up that we need to consider:
1. Why can’t engineering communication be defined as a single skill?

2. What part does mathematics play in the communication of design ideas?

3. Are there only a hand full of ideas that fit into engineering communication and why?
4. What innovations over time have evolved in communicating ideas?

5. How has technology changed the way we communicate design ideas graphically?

6. What is concurrent engineering and how does it affect product development?

7. What is the purpose of design teams?

8. Where do you think the path of engineering communication will lead into the future?

Four relationships to Engineering Communication to become successful
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1. Mathematical Expression:

A. Mathematics is certainly one, if not the most important, tool that an engineer possesses in arriving at design solutions.  We will be using software with substantial math background call Lab View.  It is a graphical programming language.  It is capable of performing the most complex functions with an ease similar to snapping Lego blocks together.
B. Mathematics is also a means of expressing design solutions as well as a tool in creating them.  

C. Mathematics is a language not unlike English, but one tailored for the efficiency and precision required of engineering.  

D. Theoretical models are often used to express specific theories as mathematical equations.  Theoretical models are usually in the form of a statement that can be translated into a formula.  The formula can then be tested to determine if the theory is correct.  The following mathematical formula is an example.

D=Distance, v=Velocity, and t=Time     V=d/t

A bullet train travels 75 miles in a time of 22 minutes.  What is the velocity of the train?

V=d/t
 or  v=75/.36 hours   v=208.33 mph

This model can be applies to any moving object and tested to prove theory.
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2. Communication Skills:

As engineers, it is vitally important to be able to communicate thoughts and ideas effectively.  Communication abilities are important because engineers often interact with specialists in a wide range of fields outside engineering and they need to develop and use these skills throughout their careers especially when they are working in teams.  

There are a variety of communication skills. 

A. Interpersonal: Stereotypes supported by historical facts would have us believe that engineers work alone and that it is not necessary for them to work on their interpersonal skills.  After all, the engineer is the “nerd in the corner” absorbed in the computer, interacting with machines, not people.  Today, nothing could be further from the truth.  If there is one thing that is abundantly clear, the explosion of knowledge makes it difficult for one person to have all the knowledge necessary to solve a complex problem.  This was recognized during WWII.  The Manhattan Project was the first to demonstrate the incredible effectiveness of the multidisciplinary team approach to solving problems rapidly.  Today, it is the norm for engineers to be part of teams of specialists, each contributing a different skill.  Engineering means teamwork.
B. Written: Composition is critically important.  In a large national survey of over 400 practicing engineers, it was found that 99% of respondents listed composition courses as important for future engineers.  Only algebra and physics were ranked slightly higher.  

C. Using writing skills: First are the writing proposals.  One of the reasons that engineers are such an influential group in society is that they prepare the shopping lists for politicians, military procurement officials, and officials at all levels of government and corporate America.  Another very important test of writing skill is preparation of reports.  Whenever there is failure of a product or a design change is necessary a report must be produced.  Writing skill may be one of the intangibles that determine the ultimate success and advancement of the individual engineer.

D. Oral and Electronic Presentation.  Engineers must present reports orally.  Due to improvements in presentation software, the increased capability of notebook computers, and smaller cheaper video projectors, engineers find it useful to present with support of these technologies.  The ease of revision of materials and the ability to clearly show technical details and visual concepts make oral presentations a natural.  It is likely that engineers will be called upon to give formal speeches only after a number of years in the profession with some advancement in status or management capacity.  
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3. 2-dimensional Drafting and Sketching: 

Two-dimensional drafting, formerly referred to as simply drafting or engineering drafting has been with us for a very long time.  Today, we find it necessary to make a distinction between 2-D and 3-D representation because of the types of software that focus on one type of representation or another.  The reality, of course, is that no matter what techniques are used, we are always trying to represent a 3-D world.  The first objective was to establish conventions or habits that would stay with the person for life.  The next objective was to represent objects as simply and accurately as possible with a front, top and side view.  Details that could not be seen with three views were represented with hidden or dotted lines.  This three view sketch is called an orthographic projection.

2-D example sketches:

Orthographic projection
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One-point perspective
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Many of the great inventions or products of the 20th century were first represented on the back of a napkin or envelope.  We will probably always need the orthographic, isometric and perspective visualization skills.  Palm devices may one day replace the envelope as the medium of choice, but the skills will still need to be there.  Engineers are often required to keep dated logbooks, including sketches, which will document who created an invention first.  Often the award of patents will depend on these logs.  For example, the invention of the laser was contested in court for almost three decades; eventually the original decision was overturned.  Important patent rights are often decided on logbooks.
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4. 3 Dimensional Modeling

The computer and the rapid pace of change have altered the place of drafting shifting to 3-D or modeling software to communicate solutions.  Three-dimensional modeling software is simply more productive at communicating a design concept.  Change accelerates and product cycles shrink to a matter of weeks.  Engineers must conceptualize a product and handoff the “model” to the draft person to add the detail, precision, costing, labor, and materials information.  Engineers have new tools allowing rapid, realistic and professional looking representations of design solutions in three dimensions, in color with textured and shaded surfaces.  
I think we can answer one of the questions from the beginning of the reading.  What is concurrent engineering?  It is a process where all aspects of the design process happen at the same time.  It is critical to have lines of communication when using this approach.  

Closing:

The reading was based on engineering communication and some skills necessary to be successful.  These skills are an essential part of being able to effectively communicate design solutions to others.  New advances in the 3D modeling have made it easier to communicate design solutions more easily and quickly.  Soft-ware is becoming more user- friendly.  We now need to take what we learned and apply it.
Sources

VCSU reading assignment

http://www2.arts.ubc.ca/TheatreDesign/crslib/drft_1/orthint.htm
http://www.ider.herts.ac.uk/school/courseware/graphics/one_point_perspective.html
http://www.bbc.co.uk/schools/gcsebitesize/design/graphics/drawingformalrev2.shtml
http://en.wikipedia.org/wiki/Image:Knight_lore_3.gif
Standards covered:
Standard #8: Students will develop an understanding of the attributes of design

Benchmarks
H. The design process includes defining a problem, brainstorming, researching and generating ideas, identifying criteria and specifying constraints, exploring possibilities, selecting an approach, developing a design proposal, making a model or prototype, testing and evaluating the design using specifications, refining the design, creating or making it, and communicating processes and results.
I. Design problems are seldom presented in a clearly defined form.
Standard #9: Students will develop an understanding of engineering design

Benchmarks
J. Engineering design is influenced by personal characteristics, such as creativity, resourcefulness, and the ability to visualize and think abstractly.
L. The process of engineering design takes into account a number of factors.

Standard #12: Students will develop an understanding of and be able to select and use information and communication technologies.
Benchmarks
L. Document processes and procedures and communicate them to different audiences using appropriate oral and written techniques.
P. Use computers and calculators to access, retrieve, organize, process, maintain, interpret, and evaluate date and information in order to communicate.
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