
Course Syllabus
FA 4740 R01 - Transducer Theory
Spring 2010, TTH 3:35-4:50	
Walker 212

Instructor: Christopher Plummer  
E-mail: cplummer@mtu.edu        
Phone: 487-3282 
AIM: Areteaudio
Office: Walker 212a (through the conference room) 
Office Hours: By appointment

Description:
In depth study of Microphone and Loudspeaker design as it applies to usage in recording and live 
sound reinforcement with an emphasis on interaction with the acoustical environmental. 

Objectives:
1. To have fun, that type of fun which is a wicked amount of work.
2. To avoid busy work.  This class is designed so that not only do you learn important principles of 

loudspeakers but you create something of quality with them.  As an artist/craftsman I enjoy the 
act of creation and it is my hope that you will enjoy that process in this class.

3. To practice and use what we learn.
4. To practice asking for help.  This is a very difficult and necessary skill.  What do you do when 

you encounter a problem you don’t understand, a situation you perceive as too hard?  Do you 
freeze up?  Do you push harder at the problem?  Do you look for a manual?  Do you ask for help?  
Do you search google?  You need to learn about yourself as much as you need to learn about 
loudspeakers. 

5. Students will define functional goals of loudspeakers.
6. Students will connect function goals of loudspeakers to technical specifications and design 

choices.
7. Students will articulate in writing and verbally how principles of loudspeaker design will affect 

loudspeaker performance.
8. Students will start to develop the skill to listen to a speaker and connect what they hear to specific 

technical causes.
9. Students will start to develop the skill to look at loudspeaker specification sheets and connect 

information to specific design choices and possible audible consequences.
10. To build a set of speakers.  Note that while this is the coolest part of the class it is also the last 

goal.  Our real goal is learning new things not creating new things.  The creation is a means to an 
end not the end.

Prerequisites: 
This class covers very specific technical aspects of speakers and expects that you will be able to relate 
that to a broader context of functional uses.  Therefore it is expected that you will have minimally 
completed FA 1702 Sound and Lighting Technology and FA 3730 Sound Design.  You need to have 
all ready developed some aesthetic sense of sound as well as a basic understanding of signal flow and 
audio signal processing. 
Students who have completed significant coursework in EET or EE will find this class easier and 
should be capable of developing more sophisticated designs.
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Texts:
Required:

1. John L. Murphy, Introduction to Loudspeaker Design. True Audio, 1998.
2. Philip Newell & Keith Holland, Loudspeakers for Music Recording and Reproduction. Focal 

Press, 2007.
3. Vance Dickason, The Loudspeaker Design Cookbook, 7th edition. Audio Amateur Press, 2006.
4. http://wiki.fa.mtu.edu/wiki/index.php/Loudspeaker_Construction_Resources 

Recommended:
1. Bob McCarthy, Sound Systems: Design and Optimization. Focal Press, 2007.
2. John Eargle, The Loudspeaker Handbook. Kluwer Academic Publishers, 2003.

Software
1. Winspeakerz by True Audio
2. Drafting software (AutoCad, VectorWorks, OmniGraffle, SketchUp)
3. Fuzzmeasure
4. EASE

Materials
1. Scale rule
2. Good mechanical pencil and eraser
3. Protractor
4. Method of doing circles (compass, template)
5. 2” 3-ring Binder with slip cover
6. at least 17 3-ring binder tabs
7. 8.5”x11” pad of paper

Materials:
Course Fee: This course has a $150.00 fee that covers the testing equipment, classroom, and a crossover 
part library to use while testing and tuning your crossovers.  This fee does not cover any materials 
necessary for the final construction of your speakers.  All crossover parts must be replaced.
Personal Materials: You will be building a set of speakers this semester.  If you have a minimum of $350 
you may choose to build a pair for your self.  You will buy the drivers, crossover components, cabinet 
material (wood?), and all hardware.  You may choose not to build your own speakers.  If so you will 
be building a set of speakers for a client and will need to meet their functional needs and aesthetic 
desires.

Projects:
Loudspeaker Construction: (90%) You will design and build a set of speakers.  If you have a budget of at 

least $300 than you can build a set of speakers for your self.  If you do not have your own 
budget then you will work on speakers for the Department.

• Initial Design Statement (10%)
• Your design statement is the overview of your loudspeaker and must be supported by 

solid technical analysis and planning.  All aspects of crossover, cabinet principles and 
driver selection must be completed.  Your design will be evaluated on two grounds: a 
grade for the design and an approval to proceed with ordering your parts.  It is 
recommended that you discuss your plans with your instructor prior to your final 
design so that there are no surprises after turning in your plan.

• Reports (15%)
• During the semester you will have numerous official reports due that summarize key 

decision making points.
• You will also have several notebook checks during the semester to insure that you are 

keeping the notebook up-to-date and organized.
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• Drafting (10%)
• Your initial drafting and final drafting will be graded.  See the binder description for 

details.
• Construction (10%)

• During construction you are required to spend 10 hours a week minimum in the shop 
working.  You will log your hours on the VPA web form.  Hours must be logged 
with-in 24 hours of completion or before the official weekending at 8am Monday 
morning whichever comes first.

• You are required to have note taking material on hand at all times.  There will be checks 
for this and your grade will be lowered if you are not prepared.

•Construction Completion (15%)
• Before the friday of the last week of construction you have to have listened to your 

loudspeakers with the course instructor.
• The speakers must be fully functional.

• They must have a crossover.
• They must have a preliminary port tuning.
• Aesthetically finished (sanded, stained, painted, oiled, etc...) gets extra points.
• They must be throughly sealed.

• Binder (15%)
• See the handout on the binder.  This is a huge project and the binder is your primary 

documentation of your work.
• This is what you would show off at a job interview.

• The Loudspeaker (15%)
• Does it make sound?
• How does it look?
• How does it sound?
• How is the construction quality?
• Does it meet its design goals?

Loudspeaker Computer Modeling: (5%) Using a provided Ease model of the Rozsa you will model several 
loudspeakers (d&b C7, d&b C4, EAW 650, EAW 695, EAW JF60, and EV SX500).  Through 
examination of your computer models you will write a 2-3 page paper predicting the sound of 
each speaker in the space.  We will then set each of the speakers up and listen to their 
performance in the room where you will be required to take notes.  After our listening you will 
write a paper comparing you predictions, the EASE data, the specification sheets for the 
speakers and your observed performance.  Discussion is encouraged throughout this process.

System Tuning: (5%) The class will do system tuning in small groups.  After tuning the system as a 
group each student will be required to write a 2-3 page reflective paper about the tuning.

Note that many of these assignments if well done with pictures and graphics would be excellent 
portfolio material to show your mastery of technical and aesthetic components of transduction.  
Since this is a 4000 level class designed for majors only it is expected that you will take this 
portfolio aspect seriously.



Letter Grade Conversion:
Letter 
Grade Percentage Grade points/credit Rating

A 95%	  &	  above 4.00 Excellent

AB 90%	  –	  94.9% 3.50 Very	  good

B 85%	  –	  89.9% 3.00 Good

BC 80%	  –	  84.9% 2.50 Above	  average

C 75%	  –	  89.9% 2.00 Average

CD 70%	  –	  74.9% 1.50 Below	  average

D 65%	  -‐	  69.9% 1.00 Inferior

F 64.9%	  and	  below 0.00 Failure

I Incomplete;	  given	  only	  when	  a	  student	  is	  unable	  to	  complete	  a	  
segment	  of	  the	  course	  because	  of	  circumstances	  beyond	  the	  
student’s	  control.	  A	  grade	  of	  incomplete	  may	  be	  given	  only	  when	  
approved	  in	  wriMng	  by	  the	  department	  chair	  or	  school	  dean.

Incomplete;	  given	  only	  when	  a	  student	  is	  unable	  to	  complete	  a	  
segment	  of	  the	  course	  because	  of	  circumstances	  beyond	  the	  
student’s	  control.	  A	  grade	  of	  incomplete	  may	  be	  given	  only	  when	  
approved	  in	  wriMng	  by	  the	  department	  chair	  or	  school	  dean.

Incomplete;	  given	  only	  when	  a	  student	  is	  unable	  to	  complete	  a	  
segment	  of	  the	  course	  because	  of	  circumstances	  beyond	  the	  
student’s	  control.	  A	  grade	  of	  incomplete	  may	  be	  given	  only	  when	  
approved	  in	  wriMng	  by	  the	  department	  chair	  or	  school	  dean.

X CondiMonal,	  with	  no	  grade	  points	  per	  credit;	  given	  only	  when	  the	  
student	  is	  at	  fault	  in	  failing	  to	  complete	  a	  minor	  segment	  of	  a	  
course,	  but	  in	  the	  judgment	  of	  the	  instructor	  does	  not	  need	  to	  
repeat	  the	  course.	  It	  must	  be	  made	  up	  within	  the	  next	  semester	  
in	  residence	  or	  the	  grade	  becomes	  a	  failure	  (F).	  	  A	  (X)	  grade	  is	  
computed	  into	  the	  grade	  point	  average	  as	  a	  (F)	  grade.

CondiMonal,	  with	  no	  grade	  points	  per	  credit;	  given	  only	  when	  the	  
student	  is	  at	  fault	  in	  failing	  to	  complete	  a	  minor	  segment	  of	  a	  
course,	  but	  in	  the	  judgment	  of	  the	  instructor	  does	  not	  need	  to	  
repeat	  the	  course.	  It	  must	  be	  made	  up	  within	  the	  next	  semester	  
in	  residence	  or	  the	  grade	  becomes	  a	  failure	  (F).	  	  A	  (X)	  grade	  is	  
computed	  into	  the	  grade	  point	  average	  as	  a	  (F)	  grade.

CondiMonal,	  with	  no	  grade	  points	  per	  credit;	  given	  only	  when	  the	  
student	  is	  at	  fault	  in	  failing	  to	  complete	  a	  minor	  segment	  of	  a	  
course,	  but	  in	  the	  judgment	  of	  the	  instructor	  does	  not	  need	  to	  
repeat	  the	  course.	  It	  must	  be	  made	  up	  within	  the	  next	  semester	  
in	  residence	  or	  the	  grade	  becomes	  a	  failure	  (F).	  	  A	  (X)	  grade	  is	  
computed	  into	  the	  grade	  point	  average	  as	  a	  (F)	  grade.

Late Work Policy:
Late assignments or failure to present will not be accepted and you will receive a 0 for that 
assignment unless there are documented extenuating circumstances.  It is highly recommended that 
you turn something in on the due date even if life has gotten out of hand and you fell behind. 

Other Policies:
Shop:  There are several policies and procedures to be followed regarding working in the scene shop.

• The shop is open 1:00pm to 5:00pm Monday through Friday.  You are expected to do all of your 
shop work during this time.

• You may not use any tool that you have not been safety checked on by Kalen Larson or Brock 
Nummerdor.

• You may not work in the shop unsupervised.
• You may not work in the shop without providing insurance information to Kalen and getting a 

preliminary safety overview.
• As you start making cuts you will need help.  Everyone in class is expected to help one another 

in the shop.  While you are clearly the person who is responsible for your project you will need 
help moving and cutting large pieces of wood and holding your box during initial assembly.  You 
must ask for help and give it.

Testing:  We will develop a schedule for testing and optimization at the end of the semester.  Several of 
you will need to work simultaneously in the same space for this.  So long as you don’t try and test at 
the same time and are considerate of others this will go smoothly.



Academic Dishonesty, Authorship and Collaboration:
You are expected to work with others in the class, to research design ideas, and help each other as the 
class progresses.  This is your first time designing loudspeakers and you are not expected to design 
something so novel that you change the loudspeaker industry.  However, you must be very clear about 
what sources influenced you and be especially clear about any ideas you are copying.  In this class so 
long as you can explain why and how you are copying another idea and whose idea it is copying is 
fine.  Should you not give proper credit to others then you will be in trouble and we will follow the 
University’s policies for academic dishonesty.

Student Needs:
If something terrible happens in your life (or something extraordinary) and you need special 
arrangements for this class please come and see me.  So long as you are proactive, honest, and are 
engaged with the class we can most likely work something out.  If you are lazy and procrastinate 
resulting in too much work to do the final week something is due please do not bother me.  

If you have a disability that could affect your performance in this class or that requires an 
accommodation under the Americans with Disabilities Act, please see me as soon as possible so that 
we can make appropriate arrangements.

The Affirmative Action Office has asked that you be made aware of the following: 

Michigan Tech complies with all federal and state laws and regulations regarding discrimination, 
including the Americans with Disabilities Act of 1990. If you have a disability and need a reasonable 
accommodation for equal access to education or services at Michigan Tech, please call the Dean of 
Students Office, at 487-2212. For other concerns about discrimination, you may contact your advisor, 
department head or the Affirmative Action Office, at 487-3310

Academic Integrity: http://www.studentaffairs.mtu.edu/dean/judicial/policies/academic_integrity.html
Affirmative Action: http://www.admin.mtu.edu/aao/
Disability Services: http://www.admin.mtu.edu/urel/studenthandbook/student_services.html#disability
Equal Opportunity Statement: http://www.admin.mtu.edu/admin/boc/policy/ch3/ch3p7.htm 
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