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COUNCIL’S CORNER

The Tau Beta Pi Association was founded at Lehigh University in 1885 by
Edward Higginson Williams Jr. to mark in a fitting manner those who have 		
conferred honor upon their Alma Mater by distinguished scholarship and 
exemplary character as students in engineering, or by their attainments as 
alumni in the field of engineering, and to foster a spirit of liberal culture in 
engineering colleges.  			   —Preamble to the Constitution

Leadership Transition

t the close of the 2010 National Convention in 
Valley Forge, PA, Jim Froula’s forthcoming 
retirement as our Association’s Secretary-
Treasurer, Editor, and Executive Director was 
announced. A position announcement seeking 

nominations and applications for the position of Executive 
Director can be found on Tau Beta Pi’s website (www.tbp.
org) and page 13. Applications will be reviewed beginning 
January 1, 2011, and the leadership transition will ideally 
begin during the middle part of 2011. Recognition and cel-
ebration of Jim’s accomplishments will highlight the 2011 
Convention in Indianapolis, IN, on October 27-29.
	 Jim, TN A ’67, is only the third person to serve as 
Secretary-Treasurer of Tau Beta Pi. His 29-year career 
at the helm began in 1982 when he succeeded Bob Nagel, 
NY D ’39, who succeeded R.C. Matthews, IL A ’02. Nagel 
and Matthews each served as the Association’s Secretary-
Treasurer for 35 years. Recognizing that R.C. Matthews’ 
title from 1905 to 1912 was Secretary of the Association, 
ΤΒΠ has had only three members lead the organization 
for the past 105 years! The title of Executive Director 
was added to that of Secretary-Treasurer in 1999 to 
reflect the position responsibilities more accurately.
	 The leadership transition will be an historic event, 
and it provides the Society an opportunity to take a good 
look at the administrative structure of the Headquarters 
office in Knoxville. Each of the 11 members of the staff 
has well-defined responsibilities that continue to evolve 
to serve ΤΒΠ appropriately as new programs are added. 
For example, “K-12 MindSET Coordinator” was recently 
added to Dylan Lane’s responsibilities. The K-12 Mind-
SET Program was just beginning in 2008 when he joined 
the staff as a Communications Specialist and assumed the 
communications portion of Pat McDaniel’s responsibilities 
so she could focus her time as Director of Development. 
Pat has been very active with our evolving alumnus out-
reach effort. Receptions have been held in many parts of 
the United States in increasing numbers to help the Asso-
ciation reconnect with its wonderful alumni. A recurring 
comment by these alumni is, “This is the first time I have 
been invited to a Tau Beta Pi event since I graduated.”
	 No one knows for sure what additional programs will 
become part of the Society’s future. As we celebrate our 
125th anniversary, we certainly expect that programs 
such as Engineering Futures, Scholarship, Fellowship, 
Convention, and Spring Conferences will continue to 

flourish and to provide the foundation of our Association’s 
activities and growth. MindSET participation will grow 
as we distinguish ourselves in support of a national K-12 
STEM effort. Many great ideas will certainly evolve 
during the next 125 years just as they have in the past. 
Members of the 2006-14 Foundation Executive Council 
are committed to fostering an environment where ideas 
from all of our stakeholders can be presented, discussed, 
debated, and considered for implementation.
	 To stimulate thinking and encourage comments, I will 
share some thoughts that have surfaced during my visits 
with Tau Bates. The Washington, DC, Alumnus Chapter 
is working diligently to establish a mentoring program 
and networking opportunities for Tau Bates moving to 
the DC area. Should effort be directed to strengthening 

alumnus chapters? Members of 
our alumnus chapters will be 
inclined to be active if they have 
some defined purpose. Perhaps 
assisting with MindSET can 
form this catalyst. Would there 
be a benefit in creating corpo-
rate alumnus chapters? This 
might provide opportunities for 
corporations to partner with our 
collegiate chapters to form out-
reach programs to benefit cor-
porate entities, our engineering 

institutions, and ultimately the future of the engineering 
profession. How much energy should the Society direct to 
establishing collegiate chapters outside the U.S.? Should 
we develop a program to support study abroad, either for 
undergraduates or for graduate students? Should ΤΒΠ 
promote programs to encourage engineering students to 
become more active in their community governance? For 
example, congressional internships could be supported 
and partially funded in a manner similar to our Fellow-
ship and Scholarship programs.
	 The opportunities for ΤΒΠ to become even more rec-
ognized as the honor society of choice for eligible engi-
neering students and to provide relevant benefits to the 
engineering profession are limited only by our creative 
thinking. I welcome your input as the leadership transi-
tion process continues (larry@tbp.org).

—Larry A. Simonson, Ph.D., P.E., South Dakota Alpha '69, 
President
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TBP Distinguished Alumnus Award
The Association wishes to recognize members who have 
demonstrated integrity, breadth of interest both inside 
and outside engineering, adaptability, and unselfish activ-
ity cited in our Eligibility Code and who have fostered 
a spirit of liberal culture on local, national, and interna-
tional scales. Their personal qualities of  excellence and 
leadership serve as examples to influence the profes-
sional careers and lives of our collegiate members. 

Chosen by a committee of national officers appointed 
by the Executive Council, awardees are introduced at 
the Convention. A ΤΒΠ Scholarship is named in honor of 
each Distinguished Alumnus.

Any individual member or any chapter may nominate 
any alumnus member, except a national official. There 
is no limit on the number of nominations. A nomination 
requires only minimal information in digital format to be 
sent by February 1 to the Executive Director. 
	 The required documentation is the name, contact in-
formation, chapter, and a brief summary of the nominee’s 
career achievements. It may be submitted by mail, email 
to tbp@tbp.org, or online at www.tbp.org.

After an initial screening, the Selection Committee 
will contact by March 1 each nominee with a record of 
strong career contributions that parallel the objectives of 
the award. 

The Executive Council encourages nominations from 
readers of The Bent.

TBP mcdonald mentor award
Marion and Capers W. (North Carolina Gamma ’74) 
McDonald and ΤΒΠ established an award to celebrate ex-
cellence in mentoring and advising among ΤΒΠ educators 
and engineers. The honor recognizes those who have con-
sistently supported the personal and professional develop-
ment of their students and colleagues through mentorship.

As engineering educators or as professionals in 
industry, government, or service organizations, these 
ΤΒΠ mentors contribute to our engineering community 
in many ways, serving as effective advocates and guides 
in both professional and administrative matters. They 
show true concern for individuals, support an environ-
ment for developing talents, and have earned respect and 
recognition for their contributions to their field and to the 
greater community.

Recipients of the ΤΒΠ-McDonald Mentor Award are 
presented a special medallion and a $2,000 cash award 
($1,000 to honoree and $1,000 to a chapter). Any chapter 
or member may nominate any alumnus member(s). The 
following brief material in digital format must arrive at 
Headquarters by April 1:

1) A one-page summary of achievements and/or con-
tributions exemplifying the objective of the award.

2) Two letters of reference from persons other than 
the nominating party or sponsoring chapter president 
who are familiar with the nominee’s contributions and 
achievements, such as a dean or supervising personnel.

Seeking 2011 AWARD nominees by February 1 and April 1
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	 EDITORIAL

very 30 or 40 years, the President’s call (page 13)
invites members to apply for the position of 
Tau Beta Pi Secretary Treasurer (or Executive 
Director). The passage of time, rather than timing, 
seems to be a major factor in the transitions, after 

which the years pass quickly.
	 Beginning in 1895, an Executive Council was elected 
annually. At the 1905 Convention, a permanent Secretary 
was elected—Robert C. “Red” Matthews, IL A 1902. As 
ΤΒΠ’s first employee and paid $100 for his first year of 
work, Red spent the next 41 years helping to build ΤΒΠ.
	 In 1907, he moved the Headquarters to the campus 
of the University of Tennessee, which remains its home. 
Red created the catalog card and report system still used 
today and wrote the standard ritual that, though modified 
somewhat, is still followed at every initiation.  
	 Retiring in 1947 at the age of 67, Red remained active 
and attended many more Conventions. The originator 
of acrobatic cheerleading, he always led the ΤΒΠ cheer, 
which he wrote in 1908. He passed away at the age of 99.
	 In 1942, a young civil engineer from New York was 
working in Knoxville. Red needed a new Editor and 
asked Robert H. Nagel, NY D ’39, to do the job. An 
unpaid volunteer, Bob served as Editor of The Bent for 
five years. The 1947 Convention increased the position 
of Secretary-Treasurer to full-time and added the duty 
of Editor to the office. Being the natural choice, Bob was 
appointed as Red’s successor and served most effectively 
through the 1982 Moscow, ID, Convention—retiring soon 
after at age 65 with a weakened heart.  
	 The undersigned never applied for the position but 
had been selected while serving as District 12 Director by 
the Executive Council. We succeeded Bob Nagel with the 
prophetic charge from the 1982 Convention Resolutions 
Committee to deliver “some new jokes.” 

	 So why would a Tau Bate in good health retire from 
one of the best jobs in the country while enjoying work 
with some of the most interesting people anywhere? 
Never a bureaucrat nor one interested in lengthy 
meetings, we have always had a passion for family and 
the outdoor “freedom of the hills.” A responsible job 
done properly seems to interfere with visits to family 
and friends, softball games, long trips to national 
parks, various mountaineering expeditions, hiking the 
Appalachian Trail and the 800-plus miles of paths in the 
Great Smoky Mountains National Park, reading, and even 
daily walks with a neighbor’s dog. 
	 More importantly, there is the time required to seek 
and select properly the very best leader to take Tau Beta 

Pi to “the next level.” We owe 
it to this magnificent Society to 
effect this succession process 
while all is well and any panic is 
avoided. We are not retiring from 
work, just from the grind that 
requires your best mental effort 
every single day. We are not 
walking away from the wonderful 
Tau Beta Pi family we have 
helped to unite for 29 years, but 
hope to remain active in financial 

development activities if needed and participate with 
some new jokes at Conventions for a few decades.
	 The University of Tennessee’s sports broadcaster John 
Ward said “It’s time” as he hung up his microphone and 
retired in 1999. Ted Williams hit his final home run in his last 
at bat with the Red Sox on September 28, 1960, and hung up 
his spikes. For us, it is simply time to hang up the suit, oil the 
softball glove, spend more time outside, and have absolutely 
no regrets while enjoying a few more “Happy trails.” 

J.D.F.

Send THE BENT to Me
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Alumnus Giving Special Gifts
Special gifts were received in memory of Shawn R. Schwaller, SD A ’95, from Stacey L. 

Forkner, WI A ’96, Josuan Hilerio-Sanchez, PR A ’07, Tricia E. Schwaller, SD A ’98, Ellen S. 

Styles, AL D ’85, and Robert C. Styles, AL D ’76. Special gifts were received from Dr. Gordon 

W. Anderson, NY D ’59, in memory of his grandfather, Frank W. Hillman, IL A 1905; Tricia 

E. Schwaller, SD A ’98, in memory of Linda R. Stuffle, MI B ’71; Donna Warner Regitz in 

memory of her father, Donald G. Warner, NY K ’44; Susan Ward Schofield in memory of 

her father, Philip L. Ward, CA G ’38; and Mr. & Mrs. Jack H. Waite, AL B ’51, in memory 

of their friend, James A. Downey, AL B ’52.

change of EMAIL OR address ✐ the bent

Name ______________________________________  Chapter ___________________________________  Class ________

New Email or Address ___________________________________________________________  Effective date: _______

New City ___________________________________  State _____________________________  Zip __________________ 

Email to: addresschange@tbp.org or complete and mail to: Tau Beta Pi, P.O. Box 2697, Knoxville, TN 37901-2697 
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WHO’S  WHO

Dr. Arthur E. Bryson Jr., Iowa Alpha 
’47, has been awarded the 2010 Dan-

iel Guggenheim 
medal by the 
American Institute 
for Aeronautics 
and Astronautics. 
A professor emeri-
tus at Stanford 
University, he 
was honored for 

contributions to practical optimal 
control and estimation techniques to 
airplanes, rotorcraft, and missiles.

Joseph M. Colucci, Michigan Alpha 
’58, received the 2010 SAE Interna-
tional medal of honor. President of 
Automotive Fuels Consulting, Inc., 
he is retired executive director of 
materials research at General Mo-
tors Research and Development.

Dr. John O. Dabiri, New Jersey Delta 
’01, is a 2010 MacArthur fellow. He 

is a biophysicist 
whose work draws 
on a wide range 
of fields—includ-
ing fluid dynam-
ics, evolutionary 
biology, and 
biomechanics—to 
unravel the secrets 

of the earliest means of animal loco-
motion. Dr. Dabiri is a TBP Advisor 
and associate professor at the Cali-
fornia Institute of Technology.

Dr. Dale E. Klein, P.E., Missouri 
Alpha ’70, is now a director of major 

power producer 
Southern Company. 
Dr. Klein, a 
former chairman 
of the Nuclear 
Regulatory 
Commission, is 
associate vice 
president of 

research of the energy institute of the 
University of Texas at Austin.

William B. Sansom, Tennessee Alpha 
’64, has been confirmed by the U.S. 
Senate as a director of the Tennessee 
Valley Authority.  Sansom, chair-
man and chief executive of wholesale 
distributors H.T. Hackney Co., is a 
former chairman of the TVA board.

Eric L. West, P.E., Texas Beta ’96, was 
named as the NSPE’s 2010 young en-

gineer of the year. 
A team leader at 
the Midland, TX, 
office of full-ser-
vice design firm 
Parkhill, Smith & 
Cooper, he over-
sees civil engineer-
ing employees in 

three offices. 

Dr. Robert W. Thresher, P.E., Oregon 
Alpha ’62, has been recognized by 

Windpower Engi-
neering as a 2010 
innovator in wind 
power. Widely 
described as the 
“grandfather of 
American wind en-
ergy,” he is a Na-
tional Renewable 

Energy Laboratory research fellow 
and was the director of the NREL’s 
national wind technology center. 

Dr. Eric A. Brewer, California Alpha 
’88, received the Association for 

Computing Ma-
chinery’s 2009 In-
fosys Foundation 
award in the com-
puting sciences for 
his contributions to 
development of in-
ternet services. Dr. 
Brewer set up the 

Federal Search Foundation, which 
built the portal for the U.S. govern-
ment, now usa.gov. He was founder 
and chief scientist of  Inktomi Corpo-
ration, now part of Yahoo!

Aron L. Ralston, Pennsylvania 
Gamma ’97, is the subject of the 

new movie, 127 
Hours. It tells how 
Ralston, played 
by James Franco, 
was trapped by a 
boulder for nearly 
five days while 
mountain climbing 
in Utah and freed 

himself by amputating his own arm. 

Dr. Charles M. Vest, West Virginia 
Alpha ’63, president of the National 
Academy of Engineering, and Dr. 
Robert S. Langer Jr., New York Delta 
’70, MIT professor, have been elected 
international fellows of Britain’s Royal 
Academy of Engineering. Dr. Langer 
is a widely recognized researcher in 
biotechnology, particularly in drug 
delivery and tissue engineering.

Congressman Joe L. Barton, P.E., 
Texas Delta ’72,  was re-elected to 

his 14th term in 
the U.S. House of 
Representatives, 
and he vows to 
continue fighting 
for the conserva-
tive values he 
shares with his 
constituents. The 

Republican has represented Texas’s 
6th congressional district since 1984. 
He is ranking member of the com-
mittee on energy and commerce, 
founding co-chairman of the congres-
sional privacy caucus, and a member 
of the Tea Party caucus.

Congressman Daniel W. Lipinski, Ph.D., 
Illinois Gamma ’88, was re-elected in 
November. He has served as chair of 
the subcommittee on research and 
science education of the house com-
mittee on science and technology. 
The Democrat was first elected in 
2004 as congressman for the Illinois 
3rd district.
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Register with  AlumNet
Tau Beta Pi's online mentoring service 

for members.

Proud of your 
hard-earned 
experience?

Alumni and students 
register at www.tbp.org/pages
Click on AlumNet or the "For Members" page. 

Share it 
with 

a 
student!

  
The District Program provides a vital link between 
the Association and individual chapters. Each spring 
the Directors meet with students at regional con-
ferences to provide both retiring and new officers 
opportunities to improve chapter operations and 
to socialize. Interested alumni are encouraged 
to attend, but should email tbp@tbp.org for de-
tails. All chapters are urged to elect new officers 
before their District conference.

 district   location                 date 
  1		 Orono, ME	 Apr. 16-17
  2		 Binghamton, NY	 Feb. 12-13
  3		 Easton, PA	 Feb. 11-12
  4		 Washington, DC	 Apr.  16
  5		 Gainesville, FL 	 Feb.  26
  6		 Nashville, TN 	 Feb.  4-5
  7		 Grand Rapids, MI	 Apr.  2
  8		 Indianapolis, IN	 Apr.  1-2
  9		 Stillwater, OK 	 Mar.  5
10		 New Orleans, LA	 Feb.  19
11		 Minneapolis, MN 	 Apr.  1-2
12		 Salt Lake City, UT	 Feb.  26
13		 El Paso, TX 	 Mar.  4-5
14		 Portland, OR 	 Apr.  2
15		 Reno, NV 	 Mar. 11-12
16		 Santa Barbara, CA 	 Apr.  30

2011 Spring Conferences 2011 SPRING CONFERENCES
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LETTERS

SOFIA Observatory 
• I enjoyed Trudy Bell’s SOFIA arti-
cle in The Bent. At first, I was going 
to skip the article because it falls on 
the periphery of my interests. But, 
when I saw who wrote it, I decided to 
read it since I know she does a won-
derful job explaining these things. I 
read it and it exceeded my expecta-
tions. Thanks for your good work!

Walter S. Ciciora, Ph.D., IL B ’64

• Congratulations and thanks, 
Trudy, for such a great telling of 
the outrageous story of the SOFIA 
observatory. What a great and wild 
engineering project to solve all those 
monstrous problems! I gotta go back 
and read it again tonight!

Robert A. Pease, MA B ’61 

Odds & Ends
• I do appreciate reading The Bent, so 
please keep sending it!

Joel T. Abrahamson, KS A ’06

• I believe that excellent engineers 
and engineering approaches to press-
ing human problems are necessary 
in today’s world. For example, it is 
engineering that gives us insight into 
the Gulf oil leak, as it reveals the lack 
of concern before the accident for the 
breakup of the blow-out preventer. 
I am not a petroleum engineer, but 
the lack of care seems not unlike tak-
ing no action when you see a penny 
bridging a fuse. That would be a 
cause for concern.
	 It is my hope that sound thinking 
that Tau Beta Pi promotes, along 
with unquestionable desire for in-
tegrity, are things that will lead to a 
better future for all of us—a future 
that puts technology to its best use 
always realizing that care is required 
because all human beings and their 
creations are imperfect imitations of 
their Creator.

Kent B. Mickelson, P.E., TX A ’77

•As someone who has spent 36 years 
teaching mathematics, I welcome 
TBP’s initiative to assist in the 

professional development of K-12 
teachers. Although I currently teach 
at a university, most of my teaching 
career has been spent in elementary, 
middle, and high-school classrooms. I 
ask that the effort be made as effec-
tive as possible so that it will maxi-
mize our contribution to our nation’s 
future scientists and innovators.

Murray H. Siegel, Ph.D., NY E ’63

Sorting TBP Chapters 
• The Winter 2010 inside cover lists 
the TBP Chapters. What goes on 
with the state alphabetic sorting? 
AL precedes AK; AZ precedes AR; 
DE precedes DC; ME precedes MD; 
MD precedes MA; NY precedes NC; 
VT precedes VA; and WV precedes 
WI. It’s puzzling, and I kind of like it. 
But how do you explain it?

Arthur Berger, NY D ’52
[Good question. Spell the state com-
pletely to see why we do so.]

The Two Mile Time Machine
• I thought you might enjoy my short 
correspondence with Professor Rich-
ard B. Alley, earth and environmental 
systems institute and department of 
geosciences, Pennsylvania State Uni-
versity and author of The Two Mile 
Time Machine. In July 2009, I sent 
Alley the following:  “I am a retired 
electrical engineer. I read the book in 
an effort to understand how it is pos-
sible to have reasonable data on hun-
dreds of thousands of years of global 
temperature and CO2 levels. Your 
description of the Vostok experiment 
was excellent. I read it because I was 
trying to help a younger ex-colleague 
see that the possibility of a climate 
change disaster is not a liberal myth. 
Therefore, I was disappointed in the 
last chapters of the book (published 
in 2000) where you refused to accept 
Al Gore’s view of global warming as 
a dangerous crisis. I learned that you 
worked with the IPCC. However, I 
could not find a paper written by you 
after 2007 that gave your current 
view of what we are doing to our 
planet. Is there something you might 

recommend for me and my friend to 
read?”
	 His response:  “Leonard, many 
thanks for your interest. I’ve started 
on a major new project that will 
take a couple of years, laying out 
my more-recent views. I’ve been on 
Capitol Hill several times, testifying 
to the Senate and House and brief-
ing individual members on the chal-
lenges faced and the possible ways 
forward. I made a trip to Greenland 
with several senators and answered 
their questions. If you follow the 
‘skeptic’ arguments, some of them 
switched from ‘no problem . . . no 
problem . . . no problem’ to ‘There’s 
a problem that we can do nothing 
about so don’t worry.’ If we do noth-
ing, the science is very strong that 
we will have a big problem, but it is 
equally clear that we can take actions 
that will improve things, and we are 
not doomed.” —R.B. Alley 
	 My young friend was not influ-
enced by Alley’s message; he had 
the truth about global warming. As 
a pragmatist, I try to be satisfied 
with what works. Arthur Schlesinger 
Jr.’s 1949 book, The Vital Center, 
convinced me of the value of uncer-
tainty. Perhaps you could ask Alley 
to help to put some doubt in the large 
number of Bent  readers who know 
global warming is a myth.

Leonard Zimmerman, NY Z ’52

Subject: Obturation?
• In the Fall Bent on page 9, Dr. 
E.W. Beans tried to explain the word 
oburation, and his definition and 
explanation are quite correct. But I 
know this word, and most dictionar-
ies spell it obturation. Come to think 
of it, there seems to be another typo 
error in that letter: “It fits into the 
riffing.” What it fits into is the rifling 
of the gun barrel. I do not know 
who made the typos. But everybody 
“gotta be careful about spelling and 
typos,” as I recently published at: 
electronicdesign.com/article/pease-
porridge/what_s_all_this_proofread-
ing_stuff_anyhow_.aspx.

Robert A. Pease, MA B ’61 
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• The first three paragraphs are 
in response to Dr. Beans’s letter, 
referring to my letter published in 
Summer 2010. It’s not polite, but, af-
terward, I have a paragraph about a 
“Field Artillery Law.”
	 Oburation is not a word, but ob-
turation is, meaning blocking. There 
are several anatomical meanings in 
the dictionary, but the one relating 
to ballistics describes the blocking 
of combustion gases from moving 
backward toward the breech. This is 
usually accomplished by the forward 
edge of the cartridge case expanding 
to form a seal in the conical chamber.
	 What Dr. Beans describes as the 
oburator, artillerymen would call a 
rotating band on the projectile (shell), 
which engages the rifling (not riffing) 
in the barrel, in order to stabilize the 
shell in flight. While this band tends 
to seal the gases from expanding for-
ward past the shell, it increases the 
need for obturation to seal the gases 
from escaping backward.
	 Tanks and air-defense artillery 
require linear (flat) trajectories and 
involve high muzzle velocities in the 
1/2 mile-per-second range. That also 
increases the need for obturation, 

so that the maximum energy can be 
transmitted to the shell.
	 Field Artillery Law:  “Safety, ac-
curacy, and speed, are important in 
that order.” Blowing up a gun, killing 
the gun crew and perhaps the entire 
battery of up to six gun crews, is not 
worth trying to fire rounds faster. 
Shooting wildly is unlikely to lead 
to accomplishing the mission, while 
short rounds may destroy one’s own 
forces—so-called “friendly fire.” 
	 A newspaper just reported that 
the explosive loaded into toner car-
tridges for printers being shipped to 
the U.S. via UPS is good old PETN, 
pentaerythrilitetetranitrate. It rolls 
trippingly off the tongue for me after 
50 years, because it was the explosive 
in Nike air-defense-missile warheads. 
Just imagine the fragment velocities 
required to hit a supersonic jet from 
a supersonic missile; you’ll get an 
idea of the damage that those fake 
toner cartridges would have caused. 
	 I sent this to you because I’m still 
dubious about the legitimacy of Dr. 
Beans’ letter published in Fall 2010, 
and I thought of you as soon as I read 
the UPS article. Obturation was cor-
rectly spelled in the Summer 2010 

issue, so oburation looked like a pun 
on operation and oburator punning 
operator. Maybe Dr. Beans didn’t like 
my reference to “gun nuts,” but he 
doesn’t know my opinion on the rights 
conferred by the Second Amendment.

Franklin S. Sax, MO G ’55
[No, I did not mean the rotating band; 
I meant seal. I said that the function 
of the obturator was to seal the gases. 
In my limited experience in ord-
nance, I know the difference between 
sealing the shell and rotating the 
shell. I was trying to give an explana-
tion that most people would under-
stand, but was not technically correct. 
—E.W. Beans, Ph.D., OH G ’53]

Lyle’s Laws
• Thank you and Dr. Feisel for his col-
umns that appear in The Bent. I look 
forward to each one and am delighted 
that the entire collection of “Laws” is 
now available on the website, as the 
wisdom offered is timeless!
	 The “Law of Locality,” appear-
ing in the Fall 2010 issue, offers 
good advice to those either entering 
the work force or moving to a new 
employer. A conservative approach, 



LETTERS

10 WINTER 2011 THE BENT OF TAU BETA PI

at least in the beginning, can result 
in greater acceptance and a strong 
foundation in the profession. Thanks 
to Dr. Feisel for his contribution.

Thomas M. Barlow, WA B ’57

I read the Fall column to my wife, as 
I often do. She raised an issue about 
knowing where decisions are actually 
made in an organization in order to 
function effectively. She’ll attend the 
50th anniversary of her graduation 
at MIT next spring, having earned an 
S.B. in physics and an S.M. in math 
in three years. She’s worked at most 
of the major aerospace companies in 
the past 45 years and held senior-staff 
and middle-management positions in 
engineering. She notes that a great 
many of the decisions appear to get 
made at meetings in a men’s room, 
which presents an additional diffi-
culty for female members of the orga-
nization. Just a thought in passing.

Mique S. Talcott, WA A ’48
[My thanks to you and your wife for 
the comments on Lyle’s latest law. 
She is certainly correct in her obser-

vation about decisions being made 
in a men’s room, and I hope that she 
was able to cope with that situation. 
At least, understanding the situa-
tion (knowing the territory) should 
have been useful. For a few years 
when I was dean of engineering, the 
president, the provost, and all the 
other deans were women. I was the 
only male in the senior academic ad-
ministration. I used to joke (I think I 
was joking) that, while I didn’t have 
to stand in line to use the rest room 
at administrative retreats, I was 
frozen out of the substantive discus-
sions and decision-making. Thanks 
again for your comments. 
—L.D. Feisel, Ph.D., P.E.]

Engineering Aspects of War
• Just a minor postscript to Dr. 
Delagrange’s wonderful article, “En-
gineering Aspects of War Part III,” 
sidebar—Manhattan Project (The 
Bent, Fall 2010). At the Roosevelt 
home in Hyde Park, NY, there is the 
original of a hand-written letter from 
Einstein to the President warning him 
that the Germans were stockpiling 
uranium and there could be no other 
reason than to build a nuclear bomb.
William S. Guttenberg, D.Sc., NJ G ’44

• I have enjoyed reading The Bent 
over the years and especially the Fall 
issue. I was in the corps of engineers 
during WWII and was stationed at 
Oak Ridge, TN. I worked with the 
units producing U235 via the electro-
magnetic process and knew that an 
atomic bomb was being developed, 
the only questions—when and where?
	 The reference to WWIII and the 
Manhattan Project was timely for 
another reason. I had just finished 
reading a condensation of Enola 
Gay, the story of the training and 
mission of the Enola Gay. I already 
knew much of the story, and the book 
expanded my memories of Oak Ridge 
and the project. A good “read.”

Richard Morrison, NH A ’48 

• Dr. Arthur D. Delagrange is proud 
of his accomplishments during his 
long career as an engineer directly 
involved in the engineering aspects 
of war. His well-written article reads 

like a textbook on “EAW 101.” While 
offering insight and specific details of 
engineering and related military sub-
jects, it is written in the style of “War 
is hell, but someone has to do it!” 
	 I specifically sought a career in a 
U.S.-based multinational company 
that I thought (as a naive graduate) 
had little military involvement. As 
the career evolved, I came to the 
realization that I was mistaken about 
the DoD role. My company even had 
a sad legacy of having provided tabu-
lating machinery to the Nazi regime 
that was used in keeping track of 
concentration-camp victims as well 
as stolen art treasures during WWII. 
I no longer was proud of my career 
choice, although I stayed a long time 
with civilian assignments. 
	 I did learn some history from 
the article, such as the wind-talkers 
always having an escort with a dual 
assignment, protect or kill; yes, war 
is hell. The author reminded me that 
the winner gets to write the history 
books. However, he did stretch this 
adage beyond winners as the sidebar: 
“A War that Started by Mistake,” 
shows. There are few historians to-
day who would not interpret the Gulf 
of Tonkin incident as a deliberate 
ploy by those in our government to 
escalate the Vietnam War. 
	 Lastly, the author mentions “the 
September 11, 2001, terrorist at-
tack.” Well, what’s wrong with that? 
Everyone else says the same phrase 
on mainstream media every day. 
The proper phrase in 2010 should be 
“the alleged September 11 terrorist 
attack.” It has now been established 
by some through analysis of video 
and debris evidence that pre-planted 
explosives and/or incendiaries were 
used to demolish the twin towers 
and Building 7 at the World Trade 
Center. This is incompatible with the 
official conspiracy theory blaming a 
president and a band of hijackers. 
(See ae911truth.org). The analysis 
involves high-school level Newtonian 
physics, thermodynamics, chemistry, 
and peer-reviewed journal articles of 
the debris analysis. I have joined 1,300 
architects and engineers in petitioning 
congress for an impartial forensic in-
vestigation with subpoena power. Tau 
Bates cannot claim scientific illiteracy!
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	 The NIST analysis has been taken 
apart (www.nist.gov/customcf/get_pdf.
cfm?pub_id=860539 NIST SP–1000-4 
Shyam-Sunder, S.; Title: December 
2003 Public Update on the Federal 
Building and Fire Safety Investigation 
of the World Trade Center Disaster). 
There are other inconsistencies with 
the official story as well; D.R. Griffin 
has written several well-documented 
books on this including his latest, Cog-
nitive Infiltration. And then there is 
pride—one of the seven deadly sins.

John V. Mizzi, P.E. NY L ’63
[I am in favor of more investiga-
tion. Judging from WWII, it may be 
half a century before we get the full 
truth. I am familiar with the “high-
explosives” theory. If so, whose high 
explosives? How about the two planes 
witnessed? We have the names of the 
passengers and the hijackers. They 
obviously did not bring the build-
ings down immediately. Is there any 
photographic evidence of explosions 
when they fell or any flammability 
estimates on the contents of the build-
ing or any estimates of how many 
oxygen bottles in the building? Fire 
plus oxygen cuts steel. The most 
plausible explanation I have heard 
is that the buildings were a third of 
the way up when an asbestos ban 
went into effect and an inferior mate-
rial to protect the steel supports was 
substituted. An engineer warned that 
if a fire ever burned halfway up, the 
building would collapse (unverified, 
not refuted). The counter-conspiracy 
theory is politics overruling engineer-
ing judgment. —A.D. Delagrange]

[www.pbs.org/wgbh/nova/wtc/sunder.
html  Impact to Collapse:] 
The truth about exactly how the WTC 
towers collapsed matters greatly, both 
to the families of those who perished 
and to the future safety of buildings. 
In 2002, Congress called upon the 
National Institute of Standards and 
Technology to conduct a thorough 
investigation into the disaster. Civil en-
gineer Shyan Sunder served as the lead 
investigator. In this audio slide show, 
he describes the series of structural and 
fire-related events within the towers as 
they progressed toward catastrophic 
collapse. As a result of the study, NIST 
made recommendations for changes 

to building codes 
and standards. 
These recommen-
dations, as well 
as other sobering 
findings of the 
study, are detailed 
(on the website). 
—Susan K. Lewis, 
PBS]

Metric Please
• I ask that you 
stop using inch-
pound units in 
The Bent . Al-
ways use metric 
units. In the Fall 
2009 issue I see 
200 mph (p. 17), 
300-pound stones 
& 300 yds (p. 18), 
100 ft. high, and 
few miles (p. 23).

Engineering 
is a matter of 
measurement 
and numbers, 
and TBP is the 
best of engineer-
ing, which I say 
is metric. The 
Bent should be 
a leader in the 
metric mindset and in ending the use 
of inch-pound numbers. It is up to 
the Editor to do this.

Of course, historical stuff is full of 
inch-pound numbers. It is your edi-
torial job to judge whether to keep 
the historic inch-pound numbers in 
what is printed along with the metric 
value. The metric numbers keep me 
in touch with reality. They are the 
numbers and dimensions I need to 
comprehend the text. I hope you can 
help all readers of The Bent  to be in 
this modern reality. Thanks for doing 
the tough job of Editor.
Robert H. Bushnell, Ph.D, P.E., OH G ’47
[I disagree. German may be a better 
technical language than English, 
but you won’t print THE BENT in 
German. Hexadecimal is better than 
decimal, but an article using hexa-
decimal wouldn’t draw many read-
ers. Metric is certainly better than 
English, but it still has two kinds 

of calories and has both cgs and 
mks, so you still have two systems. 
Japanese tend to use odd-numbered 
metric wrenches while Americans 
use even, so I have two metric tool 
sets. Speedometers have both scales, 
but how many people could tell the 
policeman how many kph they were 
going?

In a lot of places it makes sense 
to change: foot races are in meters. 
I’m glad the medical profession uses 
metric because I like to minimize the 
number of mistakes made on me, but 
when the doctor describes the lumps 
on my thyroid in mm I have to get 
the calculator. When gas pumps 
changed to liters it didn’t last long; 
it would have been better to get rid of 
the 0.9 cents. When the government 
takes control of everything, we will 
no doubt be forced to change anyway, 
if there’s anything left to measure. 
—A.D. Delagrange]
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Indeed, you can feel successful if you obtain excellent 
results in performing your assigned function. However, 
while I don’t know much about management theory, I 
don’t think an enterprise can succeed if all do nothing 
more than fulfill their assignments. One reason for this 
belief is that I don’t think anyone can think of all the 
things that need to be done to ensure that success. One 

of several reasons for the failure of 
communism is the practice of cen-
tral planning where the great plan-
ners define everything that needs 
to be done. A fatal flaw in central 
planning—among many—is that 
the planners can’t think of all the 
tasks that must be done and then 
assign people to do them. Some will 
invariably be missed. Assignments 
alone will not assure success. Jobs 
will, if the jobs are greater than the 
assignments.

Like everyone, most of what I 
know I have learned from oth-
ers. One of my best teachers was 
Harvey Fraser who was president 

of the South Dakota School of Mines 
when I was beginning my career in 

academia. Harvey is a West Point graduate who fought 
in the Battle of the Bulge, later taught at West Point, 
and retired from the Army as a brigadier general. He 
was a deliberate and decisive leader who wrought many 
improvements during his tenure at the Mines. He was 
fond of saying that a campus should be “clean, green, and 
serene.” The “serene” part was particularly significant 
because that was during the turbulent sixties, but he was 
serious about clean and green, too. As he walked across 
campus at any time of day, if he saw a piece of paper or a 
discarded pop can (Yes, “pop.” We were west of the Mis-
sissippi) he would go out of his way to pick it up. Was that 
his assignment? Hardly. Was it his job? He thought so. 
And his example—not only, I hasten to add, in picking up 
trash—taught me to think so as well.

Would that piece of paper have been picked up if Presi-
dent Fraser had not done it? Of course. That was some-
one’s assignment and someone would eventually get to it. 
But meanwhile, “clean, green, and serene” would suffer. 

It is also important for students to understand what 
their job is. One of the easiest and most effective tech-

n keeping with our humble estate—and even more 
humble budget—my wife and I usually fly coach. 
Occasionally, however, an airline has a good sale, 
or we cash in some long-hoarded frequent flyer 

points and enjoy the comforts of the business class cabin, 
especially on a long overseas flight. Such was the case 
recently as we flew from Oslo to Philadelphia. 

Forty thousand feet. Smooth 
ride. Comfortable seats. Good wine. 
And lousy service. I don’t mean poor 
service. I mean atrocious service. 
The flight attendant repeatedly 
brought us the wrong orders after 
carefully writing them down. She 
would disappear for long periods of 
time. Our dessert and coffee dishes 
stayed on our trays for 10 minutes—
15 minutes–20 minutes. Other flight 
attendants walked by en route to 
the galley, passing my used dishes 
without a sideward glance. “What 
is going on, here?” I asked myself. 
And myself provided no answer. 
Finally, I stood up, took my own 
dishes to the galley and found our 
flight attendant huddled with one of 
her colleagues, viewing photographs on his cell phone. I 
said—calmly, I think—“I’d like to see your supervisor.” 
She replied—also calmly—“I am the supervisor.” Well.

Then ensued a conversation, the details of which I will 
not burden you with except to say that it was calm and 
that I tried—I really tried—to be constructive and not 
too judgmental. Until … until I pointed out how many 
flight attendants had walked by without picking up my 
dishes, and she replied, “But that’s not their job.”

Oh, my. I stayed calm—I really did. (Doth he protest 
too much?) But I did expound at some length on just what 
one’s job should be, before returning to my seat. Disgrun-
tled as I was, however, I am grateful for this experience 
because from that conversation was born Lyle’s Law of 
Jobs: Your job is greater than your assignment.

Wherever you are employed, you have some defined 
responsibilities. Maybe you design jet engines. Maybe you 
write software. Maybe you teach control systems. Those 
assignments can be pretty specific or very general, but 
in any event you might feel justified in just designing jet 
engines or writing software or teaching control systems. 

Lyle’s Law of Jobs

LY L E ’ S  L AW S

i
Your job is greater 

than your assignment.
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This special member discount is eight percent in most 
states and is available to qualified members in 45 states 
and the District of Columbia. In addition, GEICO offers 
many other money-saving discounts and a choice of con-
venient payment plans, 24-hour access for sales, service, 
and claims, and a nationwide network of claims adjusters.  

$$ Benefit for Members 
Call 800/368-2734 to see what savings your member-
ship could bring. If you currently have a GEICO policy, 
identify yourself as a Tau Bate to see if you are eligible 
for the member discount. 
	 Or go to www.geico.com for a free rate quote.
• GEICO insurance available only to U.S. residents except for residents of Massachusetts.

Members may be eligible for an additional 
discount off their automobile insurance.  

niques for improving the quality of education is, in my 
humble opinion, the use of clear educational objectives. 
Tell students what they should be able to do at the end of 
the course, and they are much more likely to be able to do 
it. I’m sure of it. And what’s more, people who know a lot 
more about educational theory than I do are also sure of 

it. What’s not to like? 
Well, one argument against using 

objectives is that if you specify what 
students are supposed to learn, they 
will learn only what is specified. I 
would like to reject that argument 
completely but have to admit that it 
has a certain amount of validity. But 
not if students understand that their 
job is greater than their assignment. 
It may be too narrow to say their 

assignment is to get a degree, but I don’t hesitate at all 
to say their job is to get an education—in all its broadest 
meanings.

Perhaps the significant difference between an as-
signment and a job is that of motivation. Fulfilling an 
assignment is internally motivated. I want to keep my 
job. I want to get a raise. I want a promotion. Doing a job 
(as defined in Lyle’s Law) is externally motivated. The 
campus looks clean and green. The company I work for is 
more successful. My community—or the community I’m 
visiting—is a better place. Someone else—a friend, some-
one I know, or someone I don’t know—is happier or safer.

You will be judged by someone else on how well you do 
your assignment. You will judge yourself on how well you 
do your job.

   —Lyle D. Feisel, Ph.D., P.E., Iowa Alpha ’61

$$ Benefit for Members

Cleveland L. Campbell, P.E., Iowa Alpha ’47, is 
once again offering to match first-time donations 

to Tau Beta Pi’s Alumnus 
Giving Program. Any such 
gift received in 2011(up to 
$2,000) will be matched dol-
lar-for-dollar, until we reach 
$25,000. Past  challenges of 
$10K, $12K, and $25K were 
met and matched. 
	 Cleve’s matching funds 
are used to create new 
TBP-Campbell scholar-

ships. If you are a first-time donor and would al-
low Cleve to match your gift, please send a check 
(write “Campbell match” on it) to Tau Beta Pi, 
P.O. Box 2697, Knoxville, TN 37901-2697, or  use 
a credit card 
by calling us 
at 865/546-
4578. 
	 Thanks go 
to Cleve for 
suppor t i ng 
our scholars 
and to all loyal 
donors.

“Mr. and Mrs. Campbell, 

	 Thank you for funding this 

scholarship. The legacy that 

you leave is both honorable 

and long-lasting; it encourages 

me and my fellow engineers to 

leave legacies of our own.”

—Joel N. Mehler, Kansas Beta ’05 

Campbell Scholar No. 4 

James D. Froula, P.E., who has served Tau Beta Pi as 
Executive Director, Secretary-Treasurer, & Editor since 
1982, has indicated his intention to retire in the fall of 
2011. During his tenure, the Association has had tremen-
dous growth and experienced many positive changes. It 
remains a complex organization requiring innovative and 
dedicated management. A hard person to replace, Jim has 
expertly guided the Society through continuous improve-
ments while maintaining the basic purposes and mission 
of ΤΒΠ. However, it is transition time again, and we need 
your help.

Please send the name of a capable ΤΒΠ member, 
including yourself, who might be interested in the posi-
tion. A search committee is soliciting nominations and 
applications in confidence. See www.tbp.org for additional 
information. Send a cover letter, résumé (3-5 pages), and 
names and addresses of three references to: Search and 
Screen Committee, c/o Russell W. Pierce, The Tau Beta 
Pi Association, P.O. Box 2697, Knoxville, TN 37901-2697 
or electronically submit digital files to russ@tbp.org. Ap-
plications will be accepted until the position is filled, and 
review of applications will begin January 1, 2011.—L.A.S. 	

ANNOUNCEMENT FROM THE PRESIDENT

Cleve’s Back!
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a Ohio Iota c 
Ohio Northern University’s Ohio Iota Chapter was noti-
fied of the need for two wheelchair ramps to be construct-
ed in the community. One of the ramps was for a gentle-
man in the village of Ada who had not been out of his 
house in two years because he was wheelchair bound. The 
other ramp was for a local Christian center to allow chair-
bound individuals to enter the building. The projects cost 
approximately $670.

Each project brought its own challenges. The one for 
the gentleman included a four-foot-square deck attached 
to his house and in need of an 18-foot-long ramp. Our 
chapter thought it would be beneficial to approach the 
ASCE campus chapter to encourage interest in building 
this ramp as a joint venture. Upon agreement, the deck 
and ramp were designed by members of both chapters, 
who also were involved in the construction that took place 
during a weekend. 

Digging the foundation and placing the posts had 
to take place during the previous week to allow for the 
concrete to set. Construction then took place on Friday 
and Saturday. 

The second wheelchair ramp was much smaller in size, 
only six feet long, but had to be made so that it could be 
moved to a closet when not in use. This ramp was built by 
TBP members who met on a Saturday to cut pieces and 
build the ramp. It was then moved to the center and set in 
place. The center director had also asked that a grab bar 
be installed in one of the bathrooms for the handicapped. 
This was done when the ramp was delivered. 

When consulting with our chapter advisors, we 
learned that there was a similar service project in 2002 
when members constructed two wheelchair ramps for 
individuals in the Kenton area. 

—William R. Wolfgang, President, 2009-10

a Utah Gamma c
According to the U.S. Census Bureau, 3,000 children liv-
ing in Cache Valley, UT, have some type of disability. A 
project was proposed by the Whittier Center in Logan to 
build a playground accessible to all, whatever their physi-
cal abilities. The project was funded by donations from 
private individuals, organizations, and businesses. 

Utah Gamma members thought this to be a worthy 
project to pursue, so we drafted a proposal for a GIG 
grant. It was accepted, and the chapter received $750 to 
purchase a rubber bridge for the playground. This was 
purchased by Utah Gamma, although the GIG grant was 
only a portion of our donation to the playground. 

The project needed not only funding, but also volun-
teers to help with construction. The chapter provided 20 
member volunteers, more than 75 percenet of the active 
membership. The total number of volunteers furnished by 
TBP was increased by recruitment of family, friends, and 
members of the Utah State University Engineers With-
out Borders chapter. The majority of the volunteers met 
at the construction site Friday, September 18, 2009. 

Construction of the playground began on Monday, 
September 14, so most of the structure was already 
intact. Volunteers were each assigned an individual task. 
These included safety-fence construction, castle interior 
fine-finish work, attachment of castle tower roofs, paint-
ing, construction material processing and fitting, rubber-
floor installation, and cleanup. Volunteers who could not 
work on Friday gave their services throughout the week 
of construction. The bridge has become one of the most 
popular pieces of equipment at the playground. 

—Benjamin H. Timmins, President, 2008-09

The purpose of the Greater Interest in Gov-
ernment Program, established in 1969 by 
Frederick A. Faville, Illinois Beta ’19, is to 
stimulate interest in civic affairs and public-
policy issues among student members of 
Tau Beta Pi. The Executive Council awards 
annual grants up to $750 each for these 
activities from the investment earnings of the 
Greater Interest in Government Fund. 

Greater Interest 
in Government

Jobs done, volunteers pose with the happy recipient, above, and kids enoy the rubber bridge, below.
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a Florida Delta c
This year, the University of Central Florida’s TBP Flori-
da Delta Chapter was lucky to partner with both corpo-
rate community leaders and the TBP Engineering Honor 
Society to plant a small seed of curiosity and knowledge 
in the greater-Orlando area. 

The exciting growth of the chapter’s MindSET project 
began last year. In cooperation with Lockheed Martin, four 
MindSET modules were presented at the South Orlando 
Family YMCA. The space was ideal for the events since it 
featured a multimedia room, ample desks and whiteboards, 
and, most importantly, middle-school students in plenti-
ful numbers. The program started slowly, but the last 
module presented, Rockets, brought in four times as many 
students as the first session—while the outpouring of vol-
unteer and media support outnumbered even the students. 
Everyone loves a cold-water rocket on a hot summer day.

As the year continued, the chapter began to take 
MindSET more seriously as a program that would need 
to be centralized by the main campus. With help from 
Dr. Jonathan F.K. Earle, P.E., leader of the archetype 
for MindSET, Florida Delta partnered with a local high 
school to bring a message to hundreds of senior students 
about the importance of the STEM fields and the many 
opportunities available to them simply by considering 
higher education. They were also invited to the four 
sessions held by Florida Delta through the fall semester 
and three in the spring semester. At first, it was difficult 
to motivate students to go to school on a Saturday, but at 
times entire families would stay and participate. 

The final session of the year again involved rockets, 
but this time there was a twist. A comparison of small 
and large rockets was used. Hundreds of students from 23 
area elementary schools were at the event! Sure it sounds 
too good to be true, and maybe it was the Florida Science 
Olympiads that brought in the crowds, but you can be 
sure that whizzing rockets demand attention from any by-
stander. After safety clearance was given, students would 
swarm to collect and measure the distances the rockets 
flew, even those who weren’t participating in the module. 
Through a Florida Delta initiative to involve the college 
of education in the planning and promotion of MindSET, 
hundreds of fliers and information notices were distrib-
uted by education majors during classroom visits. 

The road to the success of a MindSET project isn’t 
painted with the streaks of soda-bottle rockets but in-
stead colored by the sweat of TBP volunteers who help a 
child first feel comfortable with science and math. 

—Pamela S. Caraballo, Corresponding Secretary
2009-10, and MindSET Chair

a Colorado Alpha c
The Colorado Alpha Chapter continued to grow last year 
and increased the number of service projects. One of the 
project groups focused on K-12 outreach. Team members 
worked to address many of the MindSET goals during the 
2009-10 academic year and will expand their efforts using 
the remaining funds during 2010-11. 

First, a group of TBP students tutored local high-
school students in math and science on our campus last 
year. The tutoring sessions were one evening per week, 
and the resource was advertised at the two nearest high 
schools. Sadly, the number of high-school students willing 
or able to travel to campus was small. Thus, the program-
was moved to Golden High School in September 2010 and 
partnered with the math honor society at Colorado School 
of Mines to take the tutors to the students.

The second part of the K-12 outreach group worked 
on developing hands-on projects focused toward middle-
school students. Lesson plans for a penny-launcher 
project are nearly complete and will be tested in the 
classroom in the fall. A second project making biodiesel 
is more of a teacher demonstration project. The biodiesel 
topic was introduced to local teachers by Professor and 
Chapter Advisor Matthew W. Liberatore at a teacher 
workshop hosted at CSM. These workshops train both 
teachers and graduate-student fellows. The fellows work 
on math and science in the K-12 classrooms in and near 
Denver. The opportunity for Tau Bates to shadow fellows 
and teachers in a K-8 classroom was arranged during fall 
2010.

Overall, only a small fraction of the funds was spent to 
date. Remaining funds will be used to develop new hands-
on demos like the penny launcher and buy supporting 
supplies for these projects. 

—Prof. Matthew W. Liberatore, Advisor

MindSET 
Grants
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pistemology is a field within philosophy seeking 
to understand the nature of knowledge, with 
perhaps the most significant contributions made 
by Immanuel Kant. Kant’s epistemological contri-
bution was inspired by his attempt to understand 

how the deterministic physics of Isaac Newton was so 
effective in describing reality. A notable physical scientist 
in his own right, Kant is almost impossible to read, at least 
in translated English, but fortunately 
there are many insightful interpreta-
tions. In essence Kant believed the 
absolute reality of the universe was 
unknowable and that the mind imposed 
order on inputs from the senses. 

Immanuel Kant’s influence can be 
seen on Thomas Kuhn’s modern day 
Structure of Scientific Revolutions 
that introduced the term paradigm 
shift into our modern vernacular while 
casting doubt on the absolute truth of 
science. Kuhn believed the scientific 
community organizes around a theory 
and develops instrumentation and 
experiments based on that theory to 
verify the theory. Kuhn’s notion of 
the paradigm was significant because 
it is opposite of inductive scientific 
reasoning first suggested by Francis 
Bacon, where particular observations 
lead to general theory. The following 
work contends that truth can be found 
only by the dual processes of man’s 
contemplation of and interaction with 
his environment. These dual processes 
can be thought of as a closed loop, and concepts familiar 
from control theory are applied to this epistemological 
model. When basic system-theory concepts are applied 
to the closed-loop scientific process, various strands of 
epistemology can be pulled together and historical events 
put in context.

A Control-Theory Primer
Control theory is a body of knowledge that describes the 
interaction of dynamic systems and guides the engineer to 
design such systems to achieve a desired result. In general, 
a typical control-theory problem would be to design a com-
puter algorithm so that information from various sensors 
(devices that glean information from the physical world) 
is mathematically manipulated to produce signals that 
drive actuators (devices that act upon the physical world). 
The interesting and powerful thing about control theory 

by Daniel E. Williams, Ph.D., P.E., Florida Zeta ’95
is that actuators have an effect on sensors, so that the 
control system is self-regulating. It is able to check itself 
and make sure that the desired result is being achieved in 
the physical world. 

The controls engineer concentrates on mathematical 
manipulation of sensor data. Drawing an anthropomor-
phic comparison to the human body, the sensors are the 
five senses, the actuators are the muscles, and the control 

algorithm is the brain. The remainder 
of this work will develop this com-
parison and apply system theoretic 
principles to human understanding of 
the universe. 

There are two main ways a controls 
engineer goes about developing an 
algorithm. The first, useful on only the 
simplest of systems, is to use compli-
cated instrumentation (an extension 
of the senses) to drive the actuator in 
a certain way and see what happens 
to the sensor signal. Using this actual 
data produced from driving the sys-
tem, rules are used to determine the 
control strategy that will achieve the 
desired result. This method is normally 
useful only on a simple system with 
a Single sensor Input and a Single 
actuator Output (SISO), but, for this 
common class of simple systems, it is 
quite powerful. 

More complex systems feature 
Multiple sensor Inputs and Multiple 
actuator Outputs (MIMO), such as the 
flight-control system of an airplane. It 

is not possible to drive these systems to acquire data and 
use empirical design rules to determine the optimal control. 
In this case a model of the physical world is constructed 
that relates the actuator effects to the sensor measure-
ment. In the flight-control systems example, the model is 
the dynamics of the airplane, the inputs are the positions 
of the flight-control surfaces, and the outputs of the model 
are sensors that measure the resulting motion of the air-
plane. Using this model a closed-loop control strategy can 
be developed to transform the sensor measurements to 
actuator inputs. 

The model used by control theorists is comprised 
of—appropriately enough—blocks. These are not children’s 
building blocks, however; they are mathematical character-
izations of how an input signal is transformed to an output 
signal. In general, the input and output signals can be ar-
rays of multiple variables. For example, the input signal 

How Concepts of Self-Regulation
Explain Human Knowledge

e
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to a mechanical spring is a force, 
the output is the spring displace-
ment, and the transfer function is 
the inverse of the spring stiffness, 
known as compliance. Instead of 
acting on a stiffness, a force could act on a mass to produce 
an acceleration inversely proportional to its inertia. The 
power of this type of modeling is that an electrical circuit 
produces a model with stiffness and inertia replaced by 
capacitance and inductance. So the same differential 
equation can represent vastly different physical realities, 
providing an extremely parsimonious mental model of the 
physical world.

A simple control block is an example of an open-loop 
system characterized by an input that is transformed to 
become an output. A very interesting behavior occurs 
when the output of such an open loop or 
feed forward block is measured and fed 
back to be compared with the original 
input, as shown in Figure 1. When this 
feedback occurs, the controls engineer 
designs the dynamic properties of the 
feedback block so that the error be-
tween the input signal and the feedback 
signal is minimized. It is important 
to appreciate that the output of the 
feedback block will track the input if 
the error between the input signal and 
feedback signal is minimized. This may 
seem a trivial result, but it has great 
practical application. One way to con-
trol the speed of your car is to give it 
a constant open-loop accelerator input. 
The problem with this method is that 
if you happen to be going downhill the 
constant accelerator input will allow 
the car to go faster, and going uphill it 
will go slower. Your car’s cruise control 
does a better job of controlling speed 
because it is a closed loop. The controller 
compares your desired speed with the 
measured speed and, if you are going too slow, increases the 
accelerator input and, if too fast, reduces it. This property 
is known as disturbance rejection. Of course this example 
is the simplest of control systems. The main point is that 
all well designed control systems minimize the difference 
between the input signal and the feedback signal. 

The Importance of a Model 
Sometimes it is required that the control not merely mini-
mize the difference between the input and feedback signals, 
but completely eliminate this error signal—achieved by ac-
cumulating or numerically integrating it. The absolute value 
of the error signal might be small, but as it persists in time 
the integral becomes quite large. By seeking to minimize 
the integral of the error, precise agreement between the 
input and feedback signal is achieved.

Once a dynamic model of the physical world exists, 
there is a rich and highly developed body of mathematical 

techniques that will result in an optimal control algorithm 
for MIMO systems. The most powerful of these techniques 
assume that the system is linear in a dynamic sense. By 
this it is meant that in some way the output is proportional 
to the input. Consider a spring. The output, or spring dis-
placement, is proportional to the input, or the force that 
compresses the spring. If you press twice as hard the linear 
spring is squeezed twice as much. 

A nonlinear dynamic system can be seen in a block (in 
this case an actual toy building block) sliding on a surface 
with some friction. Initially a small input force produces 

no output motion. Only when the input 
force is sufficient to break the static 
frictional connection is there motion. 
Nonlinear dynamics can sometimes 
follow certain trends and patterns, 
popularized as chaos. Controlling such 
systems, however, must be accom-
plished on a case-by-case basis, and 
lessons learned in one nonlinear system 
might not apply to another. 

State of the System
Happily, most systems are close to 
being linear in some sense. Cars and 
airplanes at certain speeds can be well 
described by a linear dynamic model, 
which is often sufficient if the task is 
to design a speed controller. Because 
the controller’s purpose is to keep the 
system operating in the neighborhood 
where the linearity assumptions are 
valid, this can work for systems that are 
generally nonlinear. With an adequate 
linear model in hand, an optimal control 
algorithm is possible; however, it is 

more an art than a science to determine an adequate model. 
Consider the open-loop speed control of a car. One physical 
model is that when the accelerator pedal is pushed, the car 
goes faster. Another model would be that as the accelera-
tor is pushed, the engine generates more torque, and that 
torque accelerates the driveline and wheels, and the car 
goes faster. Yet another model would be that the accelerator 
is pushed, more fuel enters the cylinders, more powerful 
explosions drive the pistons with greater force, which gen-
erates more torque on the driveline, which accelerates the 
wheels, and the car goes faster. This deterministic process 
could theoretically be extended, but there is a practical limit 
as the Heisenberg uncertainty principle does not allow the 
precise simultaneous knowledge of where a particle is and 
what it is doing, known as the state of the system. 

For Newtonian dynamics to completely describe the 
behavior of a dynamic system, complete knowledge of the 
initial state is required, and this includes all positions and 
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                  Sir Francis Bacon

                                                 Figure 1:  The closed-loop process
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velocities. So the real world is not always linear, and, even 
if it were, it would not be possible to completely model a 
dynamic system. The model that a controls engineer uses 
to establish the optimal control is only an approximation 
of reality. The model of a dynamic system is a Kantian 
phenomena. It is not reality, and yet it is the way the 
controls engineer can conceive reality that can be used to 
manipulate it.

Using theoretical design techniques, an optimal con-
troller can be designed that mirrors the model on which 
it is based. If the theoretical model of the physical system 
is complex, the controller will be equally complex. As-
sociated with this complexity is the requirement that 
more parameters of the physical 
system be valued. Thus, there are 
counteracting tendencies at work 
with increasing model complexity. 
First, as complexity of the model 
is increased, more of the dynam-
ics present in the real world are 
accounted for. Second, for each 
degree-of-freedom added to the 
dynamic model, perhaps three or 
even more parameters need to be 
established—each parameter the 
result of an assumption of linearity 
that is true to varying degrees.

The Art of Modeling
An increase in complexity has the 
potential both to improve and to 
degrade the overall performance of 
the control system—thus requiring 
the art of modeling. Sufficiency of a 
model is contingent upon its intend-
ed purpose. Optimality of a model is 
the simplest sufficient model. Fol-
lowing Einstein’s advice, the model 
should be “as simple as possible, but no simpler.” 

This conceptual parsimony is perhaps most famously il-
lustrated by the Copernican heliocentric-solar-system model 
supplanting Ptolemy’s earth-centered concept. Both models 
sufficiently explained observation. Copernicus’ model was 
simpler, and therefore optimal. This simplicity had advan-
tages in the transmission and use from person to person, 
and it required fewer assumptions (e.g., combinations of 
epicycles and eccentrics). Furthermore, the Ptolemy model 
is an example of a classic problem with model complexity. As 
model complexity adds degrees of freedom, it can be increas-
ingly tuned to match the received data. The model becomes 
nothing more than an instrumental representation of past 
observation. There is a general belief that if several models 
more or less equally explain observation, the simpler model 
comes closer to capturing the physical essence. 

One way to resolve this dilemma rationally is to take a 
controller that is optimally designed for a complex dynamic 
model and reduce its order while maintaining a resemblance 
to the original system in some meaningful sense. Each de-
gree of freedom of a mechanical model usually has two states 

associated with it, position and velocity. The state trajectory 
of the system can be visualized as a multi-dimensional plot 
of the state variables of the system. A simple single-degree-
of-freedom system is a mass that is allowed to move in one 
direction only, like a train on a straight track. The state of 
this mass can easily be plotted as position vs. velocity on a 
piece of two-dimensional paper. As forces act on the mass, 
the state trajectory becomes a two-dimensional line. The 
state of complex multi-dimensional modes cannot be plotted 
so simply. Although dynamic dimensions are not equivalent 
to spatial dimensions, they are often represented in the two 
and three spatial dimensions available to us. Our ability to 
visualize higher dynamic dimensions is clearly inhibited 

by our three-dimensional spatial 
experience. If the train becomes a 
car and is allowed to move in two 
dimensions on a planar surface, the 
state of the system requires four di-
mensions to express it. This system 
state cannot be represented in our 
three-dimensional world in a way 
that our senses can interpret, like 
a graph on paper, but it is no less 
valid a representation of a physical 
system. A suspended vehicle going 
straight along a bumpy road has 14 
states —position and velocity of 
each of four wheel hubs and position 
and velocity of pitch, roll, and heave 
of the car body. Control theorists 
have been forced to conceive of the 
physical world in dimensions far 
greater than our five senses have 
trained us to think as we control 
our muscles in three-dimensional 
space. 

	So even the most complex imag-
inable model will be incomplete and 

very likely inaccurate. These complicated multi-dimensional 
models can be projected into a smaller dimension with 
robustness and some sense of optimality preserved. This 
projection of a system into a smaller dimension is every bit 
analogous to Plato’s famous projection of three-dimensional 
space as shadows on a two-dimensional wall. Information is 
lost as the dimensions of the system are reduced, but the 
Kantian brain processing the images of the shadows does 
not know what it does not know.

As instrumentation has extended our senses to probe 
our habitable spatial dimensions, we have had to revise our 
understanding of the physical world. It is possible that there 
are dimensions completely hidden from our senses. David 
Bohm has shown that if such hidden dimensions are assumed, 
quantum effects can become deterministic. String theory re-
quires more than three spatial dimensions. Advanced control 
theorists are quite comfortable projecting a complex model 
of reality into a reduced dimension state space and using the 
result to perform a useful function in reality. 

Beginning with the Greeks through Descartes to Einstein 
and his famous thought experiments, men have believed that 

                             Sir Isaac Newton
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they could develop a mental concept 
of nature. Such thinking is known 
as rationalism and prefers reason to 
observation. Rationalists are inclined 
to discount observations that do not 
fit their model. Such rationalists can 
be dogmatic and, in the extreme, 
delusional. Opposing rationalists are 
empiricists, who believe that we know 
nothing apart from what we observe. 
Extreme empiricism, typified by Da-
vid Hume, can infer nothing about the 
future from the past, denying causal-
ity. Tension between rationalists and 
empiricists has long been evident in Western culture. 

A Theory of Scientific Knowledge
As the scientific method was formalized, Francis Bacon 
classically considered the hypothesis to be a mental model 
resulting from an inductive process of summarizing ob-
servations. Thus the hypothesis can be thought of as a 
parsimonious mental model of observation. In Bacon’s tra-
ditional view of scientific knowledge, theory (hypothesis) 
is a sequential, rational forward processing of particulars 
to form generalities. Relatively recently, Karl Popper and 
Thomas Kuhn claim that the reverse is actually true. A 
tentative theory is developed, guiding subsequent obser-
vation that either reinforces its validity or refutes it. This 
is essentially a sequential process as well, with hypothesis 
(theory) leading to observation, an empirical deductive 
processing of generalities to particulars. 

Empiricists and rationalists are both right. Theory 
results from observation and in turn promotes further 
observation and theoretical refinement. This establishes a 
chicken-and-egg loop, of the form similar to the closed loops 
of control theory. This particular closed loop was formed 
when science became the significant input to technology. 
Technology can be considered the manipulation of nature to 
suit man. Throughout most of history, technology has been 
divorced from science. Practical men were artists, crafts-
men, and guildsmen using rules of thumb passed along by 
word of mouth. Prior to the rise of science, technology was 
developed through a combination of individual innovation 
and trial and error, with the trials largely motivated by 
extrapolation of experience, mimicking nature, religion, and 
mysticism. Technological innovation can produce positive 
results unanticipated and, in fact, unexplained by scientific 
theory. This somewhat embarrassing situation for scientists 
can drive theoretical creativity. Thomas Kuhn analyzed the 
simultaneity of discovery of the principle of the conserva-
tion of energy among 12 independent researchers. The vast 
majority of these were technologists working on steam 
engines, and yet they discovered one of the most elegant 
consistencies of nature.

As the predictive qualities of science improved, scien-
tific theory became the prime technological input, largely 
replacing trial and error. Technology became a practical, 
positive test of scientific theories. The significance of this 
event cannot be underestimated. It formed a feedback loop. 

If science was a process of constructing theory from real-
ity, technology became the inverse process of manipulating 
reality based on theory. When theory is used to manipulate 
reality, the expected result can be compared with the actual 
result. This allows the full attention of science to be placed 
on developing theories that are successful in predicting 
reality and thus driving technology, as shown in Figure 2.

No longer is scientific theory driven by cumulative ob-
servations of independent reality as suggested by Bacon. 
To the extent that these observations are successfully 
incorporated into scientific theory, they cease to be impor-
tant.When experiments produce the theoretically expected 
results, there is no error signal in the closed loop. No new 
information is transmitted to the mental model, as the 
existing mental model is producing the appropriate results 
in practice. The theoretical process of science is driven not 
by observation, but by the error between observation and 
prediction. Thus the closed-loop scientific process agrees 
with much of Popper’s emphasis on falsification. Only 
when there is an error can there be an improvement in the 
mental model. Popper insightfully states that the easier it 
is potentially to falsify a hypothesis, the stronger the hy-
pothesis is if it stands. A hypothesis attributing a specific 
effect to divine intervention is very hard to prove wrong. 
However, a hypothesis regarding the outcome of a specific 
experiment is easily falsified if the results are unexpected. 
Using Popper’s reasoning, the strongest theories are those 
most successful in predicting reality. The weakest theories 
explain, but do not predict.

Theory Tracks Reality
As Popper rightly suggests a falsified hypothesis should 
be celebrated because something new is learned. In addi-
tion to the positive successful application of theory, tech-
nological activity is here defined to include any contrived 
test of theory, such as an experiment. This is a falsifying 
or negative technology, and plays a key part of Popper’s 
refutation. A hypothesis is refuted when there is a large 
error between the observation and the result predicted 
by theory that cannot be reduced by slight modifications 
and extensions of the theory. In this case, it is quite likely 
that a radical, structural change in the theory is required 
to reduce the error. 

The flyball governor of a steam engine is an example of 
a closed-loop process that might be familiar to the reader. 

                                                          Figure 2:  The scientific closed-loop 
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Without a governor, a steam engine will reciprocate with 
increasing speed until failure. The action of the flyball 
governor serves to reduce the input to the steam engine 
as its speed increases. The reference signal is the desired 
speed, the forward process is the engine turning steam into 
motion, and the feedback is the governor turning motion 
into flyball position, which can be compared with the refer-
ence position (equivalent to the desired speed). Thus, if the 
engine runs slower than the desired speed, more steam is 
allowed, and, if the engine runs faster than desired, the 
input is reduced. 

In such a closed loop, it is impossible to say if the engine 
drives the governor (which it does) or the governor drives 
the engine (which it does). Similarly, in our model of the 
scientific process, it is equally valid to say that theory drives 
practice (as Popper) or that practice 
drives theory (as Bacon). Just as 
the closed loop of the steam engine 
ensures that actual engine speed 
corresponds to the desired engine 
speed, the closed-loop scientific 
process ensures that our scientific 
theories correspond to reality. 

This closed-loop characteriza-
tion of the scientific process is well 
known to applied mathematicians 
and engineers familiar with control 
theory. A well designed closed-loop 
system works to minimize the error 
or the deviation between the refer-
ence and feedback. In this case, the 
reference signal is reality, and the 
feedback is the output of technol-
ogy. When technology transforms 
theory into a desired result useful 
in reality, the error is small, and in 
many practical ways the feedback 
signal equals the input. The empiri-
cal technology feedback block can 
be thought of as a transformation 
from the mental model of reality 
to manipulation of the material world. The mental model 
determines how reality needs to be acted upon based on 
its sensory inputs, and this intention is transformed by 
the empirical technology transfer function. If there is no 
error between reality and feedback, the mental model is 
static, and the inverse of the empirical technology transfer 
function is the mapping of reality to the mental model. This 
transformation is the key to understanding Kant.

A closed-loop system will more completely eliminate 
error by accumulating (integrating) it, which is equivalent 
to memory. Errors accumulate over time and increasingly 
drive the theoretical process to work to eliminate them. 
When accumulated error is zero, the mental model explains 
all past observations. It is difficult to agree with Popper that 
this model remains provisional when it cannot be possibly 
improved with all that is known in the history of observa-
tion. When the accumulated error is zero, the inverse of 
the technology transfer function is the optimal mapping of 

reality to our brain. The Kantian brain does not impose an 
arbitrary order on reality. Rather, as the loop is closed, there 
is a specific mapping from reality to the mental model. 

The function of a closed-loop system is to force an output 
to track a reference. In this case, scientific theory tracks 
reality. Hume was correct in that Bacon’s linear inductive 
process of theory from observation does not necessarily 
result in truth. When scientific theories are driven by accu-
mulated errors between the consequences of their theories 
and reality, theories will resemble reality in an optimal 
sense. All that is required are assumptions that reality is 
consistent and sufficiently well behaved in the mathematical 
sense to allow interpolation between observations to say, 
contrary to Hume, that there are things we can absolutely 
know about reality and causality. The closed-loop process 

of science rescues epistemology 
from Hume’s empirical dead end. 
At the same time, the closed-loop 
process refutes the Kantian notion 
that man imposes order on nature. 
Man does not impose order on na-
ture; rather nature rewards man 
for better theoretical models of her 
deeper order. Thus the closed-loop 
theory of knowledge eliminates the 
excesses found in purely rational or 
empirical knowledge. 

Changing Theories
Frequently, new knowledge is the 
result of a technological innovation 
extending or amplifying the actions 
of our muscles and sensitivity of 
our senses. Initially the model is 
perturbed to eliminate the error. 
Usually this is successful, but rarely 
structural changes are required, 
and this is referred to by Kuhn as 
a paradigm shift. Self-organizing 
closed-loop systems can be con-
structed that change their struc-

ture, in effect adapting to maximize their performance. In 
mathematical language, such systems are known to converge 
to local optimums, but in general cannot be guaranteed to 
converge to absolute optimums. In laymen’s terms, such 
adaptive systems will usually converge to very good solu-
tions—in fact the best in a mathematically defined neigh-
borhood. When starting from different initial conditions. 
the adaptation could converge to a different solution, which 
would be the best in a different neighborhood. A paradigm 
change can be interpreted as a movement from one neighbor-
hood of solutions to another. This suggests another function 
of the scientific hypothesis or model, agreeable to Kuhn. It 
directs experimentation and is able to absorb new informa-
tion as it arises. A particularly good scientific theory will be 
incorporated into the structure of a succeeding theory as a 
limiting or special case, as with Newton and Einstein. 

Recall that no information was obtained when the old 
model correlated with reality. Therefore, to the extent 

                               David Hume
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that the old model represents accumulated verification by 
its stability over time in the face of potential falsification, 
the new paradigm should resemble the old in its domain of 
effectiveness. When a paradigm shift occurs, the new para-
digm must provide a similar response to the old paradigm in 
the input region where the old paradigm was accumulating 
inputs, or else accumulated verification will be lost.

Incorporating Sociology and Values
Scientific learning occurs at the personal level, but there 
are significant interactions between the individual and 
society. The role of memory implies the importance of 
recorded material to transfer accumulated errors between 
generations. Since accumulated error drives theoretical 
innovation, the more participants in technology, whether 
in the negative sense of experimentation (in an attempt to 
falsify) or the positive sense of technology (in an attempt to 
utilize), implies a value in scale, or numbers of participants, 
and, therefore, the value of community. Communication is 
important both between and within generations. Simple 
theories are easier to communicate and use than more 
complex theories. Our early concepts of theory are often 
learned from books, which represent the accumulated 
experience of the ages. Therefore, it is not surprising that 
the scientific process accelerated with the invention of the 
printing press and can be expected to accelerate again with 
the advent of the internet. 
	 The proposed theory fundamentally agrees with Kuhn’s 
conception of a sociology of science determining the para-
digm around which it will organize. Kuhn believes that 
theories are false, and the decision to accept one theory over 
another is made with considerations other than absolute 
truth. Additional considerations in paradigm selection, such 
as parsimony, serve to make the paradigm more useful as a 
driver of practical technology. When Copernicus replaced 
Ptolemy, his system was not absolutely accurate, nor was it 
even relatively more accurate. It was roughly as accurate as 
Ptolemy, but far simpler, and, therefore, more parsimonious 
and useful. As an approximation, our mental representa-
tion of reality is most valuable when it is parsimonious. At 
the end of the day, the proposition must explain reality at 
least as well as its competing paradigms and must be more 
effectively transmitted within the community of scientists 
in order to survive in the marketplace of theories. 

Conclusion
Science is not unique in its endeavor to transform obser-
vation into theory. All of the social sciences in some sense 
attempt this explanatory function. The difference between 
science and these fields is that their theory is not sufficiently 
predictive to drive technology, and conversely they do not 
as efficiently incorporate new information into their models. 
If other theoretical disciplines aspire to advance as quickly 
as science, they must develop a closed-loop linkage between 
theory and practice. The rationalist feedforward process of 
inductively generating a parsimonious mental model of real-
ity is required to generate new hypothetical extensions and 
to be efficiently communicated to the scientific community. 
By itself, the rationalist feedforward process can support 

an explanative function common in social science while 
lacking predictive ability and therefore not be subject to 
falsification. The empirical feedback process of experimental 
technology ensures that theory will resemble reality. Both 
rationalism and empiricism are required for the scientific 
closed-loop process to work. 

A desire exists to consider science as objective and 
quantifiable and reserve such subjective notions as values 
to a different realm. This is an overly simplistic view of 
performing science. As one of several competing paradigms 
is accepted, it is because of such things as elegance and 
simplicity, or in other words—values. At a personal level, 
the experience that we accumulate is largely determined by 
values. So we must conclude that, despite our aspirations 
otherwise, our encounter with the material world is shaped 
by our values and filtered by our senses. Only by using 
theoretical knowledge to anticipate a desired interaction 
with the physical world—and accumulating the empirical 
result—does man understand nature. 
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ONE OF the most important param-
eters of a high-performance race car 
is the location of the center of gravity 
CG. This center of mass location will 
greatly affect the breaking and cor-
nering characteristics of the vehicle.
	 To determine the front-to-back 
and side-to-side CG location is a 
straightforward process. One method 
is to drive the vehicle on a set of 
four scales, record the weights, and 
determine the CG locations with 
simple equations. These equations are 
developed by taking advantage of the 
fact that the moments about an axis 
through any two of the wheel/scale 
centerlines will sum to zero.
	 However, computing the vertical 
location of the CG is more challenging. 
The method described below uses the 
same scales mentioned, with an addi-
tional measurement made after insert-
ing a block under the rear wheels, which 
rotates the vehicle about the front axle.
	 For simplicity, I define SF as the 
sum of the two scale readings on the 
front wheels and SR as the sum of 
the two scale readings on the rear 
wheels. Other variables and param-
eters are shown in the figure.
	 First, we take a weights measure-
ment and compute the CGX value by 
summing the moments about an axis 
through the front axle:
	 1. CGX = WB x SR/(SF+SR).
	 Next, we locate a block to lift the 
rear wheels off the ground and take a 
second weights measurement. Using 
trigonometry, we develop the follow-
ing set of additional equations:
	 2. BH = WBsin(φ) and	
	 3. WBR = WBcos(φ). 
	 Now we need to relate these two 
CG locations so we can calculate the 
vertical component of the CG.
	 Taking advantage of the fact that 
when the vehicle is lifted on the block it 
is rotated about the axis defined by the 
axle of the front wheel, the location of 

the CG (with or without the rear wheel 
block) must always lie on the circle with 
the radius labeled as RCG. Also, knowing 
that the horizontal legs of the two bold 
triangles shown in the figure represent 
the two front-to-back center of gravity 
locations CGX and CGXR, we write the 
following two additional equations:
	 4. CGX = RCG cos(ψ) and
	 5. CGXR = RCG cos(ψ+ φ).
	 Solving each for RCG and equating 
then results in the following equation:
	 6. CGXRcos(ψ) = CGXcos(ψ+φ).
	 Using a familiar trigonometric 
identity, we can re-write the right 
side of equation 6, which results in:
	 7. CGXRcos(ψ) = 
CGX{[cos(ψ)cos(φ)]-[sin(ψ)sin(φ)]}. 
	 Since we can calculate the value 
of φ from its relationship with known 
values of the wheelbase and block 
height from equation 2 above, we re-
write equation 7 as follows:
	 8. CGXRcos(ψ) = CGX{[cos(ψ)WBR/
WB]-[sin(ψ)BH/WB]}. 
	 Now, with algebraic manipulation, 
I develop the following equation that 
allows us to solve for ψ with respect 
to known geometric parameters:
	 9. tan(ψ) = [(CGX 

x WBR/WB)-
CGXR]/ [CGX  

x BH/WB].	
	 Lastly, using trigonometric relation-

ships, I write the following correlation 
between the angle ψ and the center 
of gravity locations CGx and CGz and 
the radius of the vehicle’s wheels:
	 10. tan(ψ) = (CGz–R)/CGx .
	 Now, let’s remove our mathema-
tician’s hat, put the car on the scales, 
and calculate our vertical CG. With 
the rear wheel block removed, we get 
the following values from the scale 
readings for weighing No. 1:
	 SF1 = 1,440 pounds and
	 SR1 = 480 pounds.
	 Knowing this and that I have a 
160" wheelbase vehicle (WB=160) 
with 20" radius wheels (R=20), I com-
pute the front-to-back CG location 
using equation 1:
	 CGx = WB x SR1/(SF1+SR1) = 60 x 
480 /(1,440+480) = 40".
	 Next, I use a sturdy block to 
raise the rear wheels for the second 
weighing. I measure its height, which 
is 44.8". This is a convenient value 
that will make my calculations easier. 
With the block in place, I check the 
scales again and record the following 
values for weighing No. 2:
	 SF2 = 1,615 pounds and
	 SR2 = 305 pounds.
	 Now, using equations (2) and (3), I 

Vertical Center of Gravity
by Mark T. Summers, Texas Iota ’84

(Continued on page 24.)
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President Simonson Reports
to the 2010 Convention

he Executive Council leads the Association 
under the provisions of the Constitution and 
Bylaws and the Acts of the Convention. It 
provides leadership to guide national programs 
through Executive Director and Secretary-
Treasurer Jim Froula, Assistant Secretary-

Treasurer Roger E. Hawks, the Headquarters staff, 
District Directors, chapter advisors, and many additional 
outstanding volunteers. The Council receives guidance 
from and reports to the Convention. Therein lies your 
responsibility.

The Condition of the Association 
Tau Beta Pi is the largest engineering society in the 
world with more than 517,000 initiated members and 
455,000 living members. The number of active members 
is most important to the health of the Association. Tau 
Beta Pi’s 236 chapters had a very good year, initiating 
8,704 members, an increase of more than 1,000 initiates 
reported three years ago. I challenge you to allow me to 
report another increase in initiates at next year’s Con-
vention in Indianapolis.

Tau Beta Pi is a very active honor society, provid-
ing many member benefits. Your attendance here is an 
opportunity for you to be involved in conducting the 
business of the Society. Your participation is important 
for the future of our Association. Please accept your re-
sponsibilities and be actively involved. This Convention is 
funded from many sources, including each initiate’s Con-
vention assessment, contributions from more than 12,000 
members, and earnings from the Association’s Trust.

Looking at the numbers, contributions from alum-
nus members are just under $1,000,000 each year. The 
assets of the Association include $17,000,000 of portfolio 
investments, an increase of 10.6 percent compared to 
last year. As you are painfully aware, the economy of the 
United States has faced many challenges in the past two 
years. Tau Beta Pi’s financial situation is solid despite the 
shared pain of financial turbulence. The annual budget 
of the Association is about $3 million. Approximately 
$700,000 is spent for Headquarters operations located 
in Knoxville, TN. The staff is talented, loved by the As-
sociation, and efficient. Approximately $380,000 is spent 
to support students with fellowships and scholarships. 
(Would all of the Tau Beta Pi Fellows and Scholars, past 
and present, please stand and be recognized?) Approxi-
mately $350,000 is spent on this Convention. Fourth on 
the list of expenditures is publication of The Bent—
$300,000. Next will be $200,000 for the District Program, 
which includes the spring conferences, and $100,000 for 
the Engineering Futures Program. We are supported by 
hundreds of volunteers and thousands of donors. Every 
year we are joined in our mission by several thousand top 
engineering students.

2009 Convention Business
Each year the Convention has an opportunity to make 
changes to the Constitution and Bylaws. One consti-
tutional amendment and one bylaw amendment were 
approved by the chapters based on action of last year’s 
Convention in East Brunswick, NJ. Several matters 
were referred to the Executive Council (EC) for action. 

Based on a recommendation from last year, a Tau 
Beta Pi Investment Policy has been prepared and will be 
submitted to the Committee on Chapter and Association 
Financial Affairs at this Convention.

Other EC Actions since the 2009 Convention
The Executive Council has met face-to-face three times 
since last year. We also held several meetings via telecon-
ference to reduce travel expenses. We plan to continue 
this schedule this year. We are watching the expense side 
of the ledger very carefully in an attempt to not compro-
mise the benefits enjoyed by you, the members of Tau 
Beta Pi.

You will hear much about Tau Beta Pi’s K-12 Math 
and Science Program, MindSET. Councillor Dr. Jonathan 
Earle continues to lead this effort. The organizational 
structure is in place, and many Tau Bate volunteers are 
working diligently through the National Management 
Committee, the Regional Management Committees, 
and the chapter implementation teams. We expect this 
program to be nationally prominent in its impact on the 
future of our profession. Please take time to learn how 
your chapter may become involved. This is exciting stuff.

 In order to promote interest in our MindSET Pro-
gram, a Tau Beta Pi K-12 MindSET training session is 
being planned for this fall. The purpose of the meeting 
is to form a working network for key people involved in 
the implementation of the MindSET Program. Chapters 
are invited to prepare and submit applications to send 
teams of three people to the summit. The three people 
for each team will be the student MindSET coordinator, 
the MindSET advisor, and a school district liaison. Many 
chapters have an elected officer in charge of leading their 
MindSET outreach work. The MindSET advisor is the 
key person providing continuity. This person does not 
need to be one of the four chapter advisors. He or she 
could be a campus person involved with university out-
reach programs for the engineering college or could be an 
industrial person who has a vested interest in promoting 
math and science initiatives for K-12 students. The school 
district liaison needs to be identified also. Applications 
should include a commitment from each of the three 
people mentioned and a brief description of past and 
projected MindSET activity for your chapter.

Dylan Lane, MindSET coordinator and Communica-
tions Specialist at Headquarters, is the point person to 
receive chapter applications, which are due on October 

t
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2 0 0 6 - 1 4  P r e s i d e n t 
Larry A. Simonson, South Dakota Alpha ’69, 
Ph.D., P.E., received B.S., M.S., and Ph.D. de-

grees in electrical 
engineering from 
South Dakota School 
of Mines and Tech-
nology and returned 
to his alma mater 
as a member of the 
faculty after working 
for Texas Instruments 
for three years. He is 
former departmental 
chair and current 
Hoffert Professor and 
associate dean for ad-

vancement. He travels extensively to meet with 
School of Mines alumni and corporate officials 
throughout the country. Dr. Simonson also 
serves as a program evaluator for ABET. 
	H e was initiated into Sigma Tau in 1968 and 
has served as Chief Advisor of South Dakota 
Alpha since 1986, District 12 Director during 
1994-2006, and Engineering Futures Facilitator 
since 1990. He was recognized as his universi-
ty’s presidential outstanding professor in 2004 
and as the Tau Beta Pi 2002 National Outstand-
ing Advisor. Dr. Simonson is a registered pro-
fessional engineer and has served as president 
of the South Dakota Electrical Commission 
since 1996. In 2001, he founded Youth Engi-
neering Adventure, a week-long program for 
high-school students interested in mathematics 
and science.

21. Up to ten chapter teams will be selected to attend 
the training session and will be notified in time to make 
transportation arrangements three-to-four weeks in 
advance. Please contact Dylan or me with any questions 
that you may have. We are available during the Conven-
tion and via email.

During the past year, Tau Beta Pi alumnus receptions 
have been held in Phoenix, AZ; Pasadena, CA; San Diego, 
CA; Naples, FL; Louisville, KY; Detroit, MI; Dayton, 
OH; Knoxville, TN; Houston, TX; Arlington, VA; and, 
right here in King of Prussia, PA. On October 10, we 
will meet for the fourth time in the past four years with 
Washington, DC, area alumni at a reception at the Army 
Navy Club in Arlington, VA, to begin another year of 
active involvement with our members throughout the 
United States. Attendees are very pleased to re-connect 
with the Society and often comment that it is the first 
contact they have had with Tau Beta Pi since they gradu-
ated from college. 

In addition to our receptions around the nation, the 
formation of Alumnus Chapters provides another way to 
stay connected to Tau Beta Pi. We would like to provide 
many opportunities for Tau Bates to remain connected to 
the Association. 

During this Convention you will have a chance to 
review the petition for a collegiate chapter from Embry-
Riddle Aeronautical University in Daytona Beach, FL.

You will also have an opportunity to review the site 
bids from two chapters to host the 2013 Convention:  
Iowa Alpha at Iowa State University and Washington 
Delta at Gonzaga.

 Let’s have a great Convention and a great Tau Beta 
Pi year. I challenge you to convert the energy that you 
bring to this Convention into productive projects to ben-
efit your chapter’s members and to impact positively the 
future of the engineering profession. 

The Executive Council looks forward to another great 
year. 

MATH CORNER
(Continued from page 22.)

calculate the values for the rotation angle φ and the 
rotated projected wheelbase WBR :
φ = asin(BH/WB) = asin(44.8/160) ≈ 16.3°
WBR=160cos(φ) ≈ 160cos(16.26°) = 153.6".
	 Knowing this, I calculate CGXR with equation 1 to sum 
the moments about the front axle:
CGXR =WBR x SR2/(SF2+SR2)=153.6 x 375/(1,545+375)=24.4".
	 Now, I use equation 9 to calculate the value for tan(ψ):
tan(ψ) = [(40 x 153.6/160)-24.4]/[40 x 44.8/160] = 1.25.
	 Finally, I compute the vertical center of gravity using 
equation 10:
CGz = [tan(ψ) x CGx]+R = [1.25 x 40]+20 = 50+20 = 70".
	 The Math Corner is guided by Don A. Dechman, TX 
Α ’57, who encourages readers to send ideas for columns 
to dondechman_2000@yahoo.com.

In November 2010, the Association received a generous 
bequest from the estate of Marlin U. Zimmerman Jr., 
Maryland Alpha ’44. The restricted gift of $200,000 will 
establish and support a fellowship for graduate study in 
the field of engineering. 
	 A graduate of Johns Hopkins University, Mr. Zimmer-
man received his B.S. in chemical engineering in 1944 and 
later earned an M.B.A. from Harvard University in 1966. 
He held key positions at Standard Oil of Ohio, the Norton 
Company, and John Van Der Valk and Associates before 
becoming a private consultant for an international fertil-
izer company. He held many patents including one for 
improvements of the TOSCO shale process for oil recov-
ery. 
	 Mr. Zimmerman passed away on May 23, 2010.

NEW ZIMMERMAN FELLOWSHIP
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he fourth-LARGest gathering of 
Tau Bates ever participated in the 105th 
Convention in King of Prussia, PA, 
October 7-9, 2010. These 506 members 
represented 227 collegiate chapters, 
six alumnus chapters, and the national 

organization. Of the total, 343 were students 
and 163 were alumni. Chapter advisors totaled 
66, all invited and most partially reimbursed by 
Tau Beta Pi; more than 60 guests, recruiters, 
and consultants participated, enjoying Valley 
Forge, other nearby attractions, and banquets.
	 The Pennsylvania Alpha Chapter at Lehigh 
University was official host of the meeting. The 
Arrangements Chair was K. "Dennis" Tung, PA 
A ’11,  who, with President  Robert E.  Asselin, 
PA A ’11, led the host committees in such duties 
as the campus visit, transportation, publicity, 
souvenirs, and hospitality. 
	 Headquarters for the national meeting 
were at the Radisson Valley Forge. Four meals 
were enjoyed and all meetings were held in the 
Valley Forge Convention Center. Comprised of 37 booths 
hosted by recruiters from graduate engineering programs 
and corporations, a popular Recruiting Fair enhanced 
Thursday’s activities.
	 The Convention formally opened in the Lehigh Ballroom 
on Thursday afternoon. It closed on Saturday night with the 
Initiation and Award Banquet in the Bucks Ballroom—fol-
lowed by a casino party. Four business meetings were held, 
beginning with Thursday’s session when the President’s 
Report for the Executive Council was presented and end-

ing with the business actions on the final banquet program, 
when the 2010 Tau Beta Pi Distinguished Alumnus, Laure-
ates, National Outstanding Advisor, McDonald Mentor, and 
national chapter award winners were honored. 
	S pecial Quasquicentennial events included banquet pre-
sentations by Dr. Lyle D. Feisel, P.E., IA A ’61, Terry J. Hart, 
PA A ’68, NASA astronaut, and Dr. Alton D. Romig, PA A 
’75, Sandia Labs executive, and a one-man play, Einstein the 
Man, by Bill Landry.

Almost all business at Tau Beta Pi Conventions is 
handled by committees. Seven standing committees are 
called for in the Constitution, three ad hoc committees were 
appointed, and every collegiate chapter voting delegate 
served on a group. 

Full details of the business meetings are recorded in the 
official minutes and in detail in the December 2010 BUL-
LETIN (www.tbp.org). Major actions of the Convention are 
reported in this article.

One New Chapter Granted
In response to a petition received during 2009, a new col-
legiate chapter of Tau Beta Pi was granted by the Conven-
tion. The successful petitioner was the local engineering 
honor society at Embry-Riddle Aeronautical University in 
Daytona Beach, FL, which was represented at the Conven-
tion by a student officer and one advisor. Installation cere-
monies are planned for Florida Iota on March 12, 2011. This 
will raise the number of active collegiate chapters to 237.

Chapter Programs & Practices
Understanding the complexity of Tau Beta Pi’s financial 
status presents challenges to students, but the Chapter and 

t

Pennsylvania Alpha hosts 2010 gathering
Tau Beta Pi’s 105th Convention

TOP:  Bent rededicated:  Lehigh engineering dean Dr. S. David Wu,  PA 
A ’81, with support from university president Dr. Alice P. Gast, CA D 
’80, unveils the Bent monument at its new site outside Asa Packard Hall.
  ABOVE:  Actor Bill Landry presents Einstein the Man. 
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Association Financial Affairs Committee democratically 
reviewed all financial matters—including the Executive 
Director’s, Financial Review Committee, and auditor’s re-
ports—and concluded that the Association’s financial health 
is in proper order. 
	 The committee recommended, and the Convention ad-
opted, specific allowable Convention expenses beyond those 
specified in the Bylaws for delegates to the 2011 meeting.
The group worked with chapters to resolve debts and re-
viewed and accepted the Council’s formal Trust Investment 
Policy without recommending any change.
	 The Constitution and Bylaws Committee spent time 
dealing with a proposal to fine a chapter $5 for failure to file 
the appropriate IRS 990 form and $50 for failure to file the 
form for two consecutive years, and the Convention amend-
ed the Bylaws to do so, by the required three-fourths vote; 
these changes became effective immediately. 
	 The Convention also adopted, by the required vote, an 
amendment to Constitution Art. III, Sec. 2(b) and (d), to 
allow multiple Officers and Directors appointed to a Con-
vention committee to serve as advisors to that committee 
and to correct an error in the actual procedure of selecting, 
rather than electing, the Convention Chair; final approval of 
this change is subject to chapter ratification. 
	 Finally, the Convention directed each chapter to specify 
in its chapter bylaws its method of determining junior and 
senior standing and to report compliance to Headquarters 
by April 1, 2011. 
	 The Rituals Committee organized an impressive model 
initiation ceremony for the nine students, one alumnus, and 
one eminent engineer of Pennsylvania Alpha and one initi-
ate for Indiana Alpha. The Convention approved one minor 
change in the Ritual.
	 The Award Committee worked long hours in reviewing 
the 2009-10 records of the chapters and in selecting the re-
cipients of the R.C. Matthews Outstanding Chapter and the 
R.H. Nagel Most Improved Chapter Awards. Announce-
ment of these awards and the 16 honorees in the Chapter 
Performance Scholarship Program are reported in detail on 
pages 28-29.

2013 Convention
The 2010 Convention reviewed proposals from Iowa Alpha 
and Washington Delta and accepted the bid from Iowa Al-
pha to host the 2013 Convention in Ames. This recommen-

dation was reviewed by the Executive Council in Decem-
ber, and the decision by the Convention was upheld.

2010 Tau Beta Pi Laureates 
The attenders enjoyed both meeting and hearing about the 
diverse achievements of Laureates Christina L. Bonnington, 
Mississippi Beta ’10, Jaclyn R. Kondratko, Indiana Delta 
’10, Elisabeth Linton, Utah Gamma ’08, Travis W. Walker, 
South Dakota Alpha ’08, and Stephanie N. Zastrow, Min-
nesota Alpha ’11. Vice President Solange C. Dao presented 
commemorative plaques and $2,500 checks to each.

Tau Beta Pi-McDonald Mentor
The delegation met and learned about 2010 McDonald Men-
tor Dr. Donna S. Reese, Mississippi Alpha ’79, associate 
dean for academics and administration at Mississippi State 
University’s college of engineering, where she is an Advisor 
to Mississippi Alpha. Councillor Norman Pih presented her 
commemorative medallion, $1,000 check, and another $1,000 
for her chapter.

National Outstanding Advisor 
All were pleased to meet 2010 ΤΒΠ National Outstanding 
Advisor Dr. Robert E. Efimba, P.E., Massachusetts Beta 
’63, an associate professor of civil engineering at Howard 
University. He has served as Chief Advisor to District of 
Columbia Alpha for 20 years and as an Advisor for nearly 33 
years. Councillor Jonathan F.K. Earle presented $1,000 and 
a commemorative plaque to Dr. Efimba and another $1,000 
for Howard University’s engineering-school discretionary 
fund.

Distinguished Alumnus
The attenders enjoyed hearing the career accomplishments 
of 2010 Tau Beta Pi Distinguished Alumnus Dr. Merl Bak-
er, P.E., Kentucky Alpha ’45. President Simonson presented 
a commemorative plaque to his son, and a TBP scholarship 
of $2,000 will be presented in his honor to a student this 
spring.

ABOVE: Delegates to the 2010 Convention. 
RIGHT:  Lawrence A. Jacobson, executive director of the National Soci-
ety of Professional Engineers, shares some career advice for a Tau Bate at 
the Recruiting Fair before the Convention opening. Corporate recruiters 
were eager to discuss possible jobs and internships with Tau Bates.

2010 • NATIONAL • CONVENTION
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2010-14 Executive Council Installed
The Executive Council of the Association for the 2010-14 
term was informally installed during the final banquet 
program and will continue its responsibility for leadership 
of the Association. 
	R e-elected by the 2009 Convention, its members 
comprise the preceding 2006-10 Executive Council: 
President Larry A. Simonson, Ph.D., P.E., SD A ’69, Vice 
President Solange C. Dao, P.E., FL A ’95, and Councillors 
Jonathan F.K. Earle, Ph.D., P.E., FL A ’65, Jason A. 
Huggins, P.E., FL A ’96, and Norman Pih, TN A ’82.

Other Business
The 105th Convention carefully handled all of the routine 
chores of the Society. The Chapter Development Program, 
including excellent Interactive Chapter Exchanges and 
Engineering Futures and District meetings, is reported 
in a separate article in The Bulletin. Many delegates 
expressed appreciation for the usefulness of the exchanges 
and the EF sessions.

The ad hoc Curriculum Review Committee examined 
appeals by two chapters to include three non-ABET/EAC 
curricula in their bylaws as eligible curricula for new mem-
bers. The Convention granted two appeals for computer-
science programs after extensive debate.
	 The ad hoc Chapter Website Committee made recom-
mendations to improve collective chapter websites and also 
the official “Chapter Website” at tbp.org. 

The ad hoc Chapter Advisor Committee reported prog-
ress being made through the Advisor Recruitment and 
Development Committee on the topics of advisor-training 
materials and the advisor selection process. 

Alumnus chapter delegates met and discussed a pilot 
program in District 4 to increase alumnus interest and 
loyalty to the Society by welcoming graduates and provid-
ing opportunities to network with other Tau Bates and to 
continue activity in the Association.  

The TBP K-12 MindSET Program encouraged mem-
bers to help and support math and science intervention 
programs. On Thursday night a dual-presentation was 
given by teacher and MindSET trainer Carol Goehring on 
the teacher-training aspect of the program and by Ashish 
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Tau Beta Pi gratefully acknowledges the 
following Convention recruiters and sponsors:

Myles, FL A ’02, on the development of MindSET modules.
Preparations were also made for participation in the 

USA Science & Engineering Festival. Ten more chapters 
expressed interest in starting MindSET projects, and the 
circuit-board module was taught to members of Maryland 
Beta and Maryland Delta. 	

Finally, the Resolutions Committee was responsible 
in thanking the host chapter members, officials, generous 
alumni and sponsors, award winners, Headquarters staff, 
volunteers, and others for all the good things that happened 
to Tau Beta Pi during the year and closing the Convention 
with an inspirational message to the delegates. The 
committee delivered a succinct inspirational thank-you to 
all, concluding as follows:

	 Finally, we appreciate all of you, the collegiate and 
alumnus chapter leaders, for your dedication and 
service to Tau Beta Pi throughout this year, especially 
for maintaining and improving the visibility and 
public image of the Association and its members.
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Outstanding Chapter: California Psi

Most Improved Chapter: Montana Alpha

National Awards      2010 ConventionNational Awards      2010 Convention

alifornia Psi at the Uni-
versity of California, San 
Diego, was named the 

R.C. Matthews Outstanding 
Chapter for 2009-10. 

The Award Committee rec-
ognized that California Psi best 
demonstrated the goals and val-
ues of TBP over the year with 
outstanding efforts in activities 
that benefited their community, 
institution, and members.

The chapter conducted a 
total of 42 projects. These in-
cluded reaching out to students 
at Florence Elementary School 
and tutoring fellow students.  

Members take part in a 
community outreach program, 
with groups of five Tau Bates 
going to a local grade school 
once a week to teach basic 
science and engineering prin-
ciples through fun-filled and 
exciting experiments.

The chapter also offered free tutoring services for all 
engineering students in lower and upper-division classes.
California Psi leaders last year were President Christopher 
D. Lau, Vice President Marcellinus S. Harsono, and Treasurer 

Tien-Hao Lai. Chief Advisor is Dr. Geoffrey M. Voelker.
Honorable mentions went to California Alpha at the 

University of California, Berkeley, and Ohio Iota at Ohio 
Northern University.

C

Emi Nakayama, right, California Psi President, accepts the Outstanding Chapter Award from 
Committee Chair Ken R. Fukumoto, ID G, (left) and Vice Chair Joshua J.M.  Fegurgur, CA U.

Montana Alpha President Eric J. Moog is congratulated by 
Award Committee Chair Ken R. Fukumoto, ID G.

he R.H. Nagel Most Improved Chapter Award was 
established in 1971 to recognize major improvement 
in chapter development. 

The 2009-10 recipient is Montana Alpha at Montana 
State University. The Award Committee recognized its 
extensive and increased project activity and membership 
participation.  

Chapter projects ranged from a Bent-polishing barbecue 
to taking part in Science Saturday, a science and technology 
outreach program for elementary students. Topics present-
ed by Montana Alpha were nanotechnology, polymers, and 
the science of music. Members also hosted an Engineering 
Futures event in conjunction with the school’s career fair.

Over three years, the chapter Headquarter-report 
ratings rose from Group 7 (< 75 percent) to Group 1 (100 
percent).  It was also commended for punctual Headquar-
ters reports in 2009-10. Chief Advisor was Dr. Abigail M. 
Richards, and Advisor was Dr. Hongwei Gao. 

Honorable mention went to Michigan Lambda at Grand 
Valley State University.

T
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$8,000 in Scholarships
Sixteen chapters, each of which have won Chapter Project Awards 
for three consecutive years, won $500 scholarships.

   chapter                           institution                                           delegate
       

153 ΤΒΠ Scholarships!
The Tau Beta Pi Association Scholar-
ship Program for senior-year study 
during the 2011-12 academic year will 
close March 1, 2011, when applications 
must be in the hands of Director of 
Fellowships D. Stephen Pierre Jr., P.E.

Depending on investment earn-
ings, 153 cash awards, each worth 
$2,000, will be given in this fantastic 
program. They will be made on the 
basis of high scholarship, recommen-
dations, extracurricular activities, 
and financial need. Winners will be 
selected and notified in April. Junior 
members of TBP who will be full-
time, on-campus seniors in 2011-12 
are eligible to apply at www.tbp.org.

Five win TBP Grants!
Colorado Alpha ($750), Florida 
Delta ($500), and New Hampshire 
Alpha ($350) received cash support 
from the TBP MindSET Program—
for projects during the year involv-
ing K-12 students. 
	 Ohio Iota ($670) and Utah Gam-
ma ($750) received GIG Grants for 
their community outreach projects 
that were conducted in 2009-10.
	 Chapters may receive up to $750 
from TBP’s Greater Interest in Gov-
ernment program to conduct a special 
project involving students in their 
communities or the political process. 
Application guidelines are listed in 
Chapter Projects at www.tbp.org.
	

National Awards      2010 ConventionNational Awards      2010 Convention

Alabama Epsilon 	 University of South Alabama	 Sean M. Ramsey

California Alpha 	 University of California, Berkeley	 William H. Li

California Psi 	 University of California, San Diego	 Emi Nakayama

District of Col. Alpha 	 Howard University	 Ehimwenma Nosakhare

Florida Alpha 	   University of Florida	    Elizabeth C. Graham 

Florida Gamma 	 University of South Florida	 Cory A. Nation

Indiana Delta	 Valparaiso University	 Stephen E. Odegard

Iowa Alpha	 Iowa State University	 Adam P. Christiansen

Michigan Gamma          	 University of Michigan 	 Robert J. Warren

Michigan Epsilon	 Wayne State University	 Eric M. Gingrich	

New Mexico Gamma 	 New Mexico Inst. of Mining  & Tech.	 Sarah M. Kilmer  

New York Tau	   Binghamton University	    Kirstie T. Caesar

Ohio Iota	   Ohio Northern University	    Lauren T. Sutherland

Texas Alpha	   University of Texas at Austin	    Michael Vu

Vermont Beta	   Norwich University	     Joseph R. Sargent

Wyoming Alpha 	   University of Wyoming	    Robert W. Streeter

New MindSET Grants
Chapters may receive up to $1,000 to 
conduct a project helping to educate 
local K-12 students in the STEM 
disciplines. The money is available 
to chapters from TBP’s MindSET 
Program, to involve young students 
in their communities and develop 
engineering modules that stress the 
importance of math and science. 
	 Send your chapter’s proposal to 
Headquarters. Application guidelines 
are in Section C-VI of the President’s 
Book on the website. 
	 Up to 10 grants may be given, 
and proposals will be considered on a 
first-come, first-served basis. Visit:
www.tbp.org/mindset.

31 Chapters 
Recognized
Assistant Secretary Roger Hawks 
presented commendations to these 
chapters for membership improve-
ments in 2009-10: 

Alabama Beta
Alabama Epsilon
Arizona Beta
California Alpha
California Delta
California Nu
California Tau
California Psi
California Omega
Connecticut Alpha
Georgia Alpha
Idaho Gamma
Illinois Alpha
Indiana Delta
Iowa Alpha
Kentucky Beta

Massachusetts Alpha
Massachusetts Iota
New Hampshire Beta
New Jersey Beta
New Jersey Gamma
New York Mu
New York Tau
Ohio Iota
Ohio Kappa
Ohio Nu
Oregon Gamma
Pennsylvania Beta
Pennsylvania Kappa
South Carolina Alpha
South Carolina Gamma

The Bent sits 
on its new 
site in front 
of Lehigh 
University's 
Asa Packard 
Hall after 
being unveiled 
during the 
Convention.
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3o Chapter Project Awards
At the 2010 Valley Forge Convention, Executive Director Jim Froula presented Chapter Project Awards 

for outstanding performance during 2009-10 to the following 30 chapters:

chapter / institution		     No. projects

2010 Convention 

AL  E	U niversity of South Alabama	 20
		  • Helped Habitat for Humanity
		  • Worked with MathCounts

CA	A	U niversity of California, Berkeley	 68
		  • Were ‘Pioneers in Engineering’		
		  • Recognized an outstanding faculty member

CA	D	U niversity of Southern California 	 10
		  • Helped local school children Discover E	
		  • Carved some pumpkins

CA	E	U niversity of California, Los Angeles	 28
		  • Provided mentorship for freshmen 	
		  • Helped kids build aluminum foil boats

CA	Y	U niversity of California, San Diego	 42
		  • Reached out to Florence elementary students	
		  • Tutored fellow students

CO	A	C olorado School of Mines	 33
		  • Helped children learn about Thomas the Train	
		  • Went ‘Into the Streets’ to deliver canned food

DC	A	H oward University		  7
		  • Cleaned the Bent monument	
		  • Held FE review sessions	

FL	 A	U niversity of Florida		  42
		  • Can you say GatorTrax? Project that started MindSET	
		  • Helped in pet adoptathon

FL	 G	U niversity of South Florida	 43
		  • Participated in a Gandhi day of service	
		  • Built low-cost wheelchairs		

IN	 D	 Valparaiso University		  17
		  • Reached out to Boone Grove middle school
		  • Held picnic for college of engineering	

IA	 A	I owa State University		  31
		  • Brought 65 high schoolers to ‘Building the Future’
		  • Adopted a highway	

KY	 A	U niversity of Kentucky		  23
	 	 • Held Mechanalia at high-school summer camp	
		  • Assisted ‘Circle of Love’ at Christmas

MD	B	U niversity of Maryland		 30
	 	 • Conducted bone-marrow drive	
		  • Helped Habitat for Humanity—on the Gulf coast  

MI	 G	U niversity of Michigan		 97
	 	 • Held fall chore day to assist senior citizens	
		  • Conducted project SEED at Angell elementary     

MI 	E	 Wayne State University 	 53
		  •  Worked at Capuchin soup kitchen
		  •	 Conducted Order of the Engineer ceremony

MN	 A	University of Minnesota–Twin Cities	 17
		  • Collected and sent holiday cards for the troops		
		  •	 Built Kits For Kids

NM	 G	N ew Mexico Institute of Mining & Technology	  10
		  • Helped with science fair
		  • Organized activities for children at Socorro Fest	

NY	N	SUN Y at Buffalo		  13
		  • Helped Buffalo Re-Use	
		  • Reached out to K-12 students

NY	T	 Binghamton University	 11
		  • Taught elementary-school kids science and math	
		  • Helped clean Ross Park zoo	

OH	A	C ase Western Reserve University 	 23	
		  • Conducted pi-mile run
		  • Organized annual bookswap for fellow students

OH	B	U niversity of Cincinnati	 11
		  • Held canned food drive	
		  • Tutored fellow students

OH	Q	U niversity of Dayton		  30
		  • Participated in E-Day	
		  • Helped with Christmas on campus

OH	I	O hio Northern University	 30
		  • Participated in JETS	
		  • Judged at high- and middle-school science fairs

OH	K	U niversity of Akron		  25
		  • Helped PB&J program provide food for school kids
		  • Participated in MLK day of service

SC	A	C lemson University 		  19
		  • Joined in engineering & science week events
		  • Introduced high schoolers through CU Eng’g. 101

SD	A	S outh Dakota School of Mines & Technology	 22
		  • Conducted MindSET project
		  • Volunteered at Journey Museum

TX	 A	U niversity of Texas at Austin	 67
		  • Cleaned Greenbelt Creek
		  • Held Engineering Day at Austin children’s museum

TX	 B	T exas Tech University 		 13
		  • Participated in trebuchet contest
		  • Became Friends of the Library

VT	 B	N orwich University		  13
		  • Hosted brainteaser at E-week
		  • Held Norwich day of service

WY	A	U niversity of Wyoming	 11
	 	 • Hosted engineering honors banquet for college
	 	 • Held a blood drive
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Contributors to Quasquicentennial
Alumnus Giving Program

The names of 9,162 Tau Beta Pi alumni who made donations to the Association in the 2010 Quasquicentennial Alumnus 
Giving Program appear in two separate sections on the following pages. Their gifts totaling $701,312 arrived between Feb-
ruary 1 and November 15, 2010. Gifts received after November 15 do not appear here but will be published in the Spring.
	 The generous assistance of each member is deeply appreciated by the Executive Council and other national officers of 
the Association. The financial resources have permitted strengthening our programs in several areas that emphasize the 	
importance of Tau Beta Pi’s basic objectives and that help all collegiate chapters and student members.
	 Donors’ names in the special section beginning on page 41 are arranged alphabetically within their chapters. Names of 
members who have qualified for the Tau Beta Pi Donor Recognition Clubs are listed only in the first section immediately 
below. Alumni who made gifts of $125 or more and are club donors are also members of the 125th Anniversary Club and 
are noted below with an asterisk. All others who made gifts of $125 or more and certain first-time donors are listed on page 
41 as members of the 125th Anniversary Club. 
	 Names marked with a † symbol are of deceased members in whose memory donations were made either by relatives 
and friends or through bequests. In addition to the gifts acknowledged here, several were made anonymously through the 
Combined Federal Campaign or JustGive and are also deeply appreciated. Matching entities are listed on page 45.

Recognition Club Donors
The names of 6,728 Tau Bates appear in this first section. They made donations to the 2010 Alumnus Giving Program 
between February 1 and November 15, 2010, and they have also made contributions and bequests to Tau Beta Pi 
through the years totaling from $250 to more than $700,000.
	 The Donor Recognition Clubs are part of our effort to recognize a donor’s total lifetime cumulative giving to Tau 
Beta Pi. Such continuous support significantly contributes to the overall strength of the Association and allows our 
Society, with confidence in our financial resources, to plan for modest growth in our services to the engineering profes-
sion. These clubs were chartered by the Executive Council in 1986 and have been set at the following levels:

	 Matthews Club	 $500,000	 Alpha Club	 $25,000	 Chi Club	 $1,000	
	 Nagel Club	 250,000	 Beta Club	 10,000	 Second Century Club	 500
	 Williams Club	 100,000	 Delta Club	 5,000	 Founder’s Club	 250
	 Heikes Club	 50,000	 Zeta Club	 2,500	 125th Anniversary Club	 125		

MATTHEWs Club
CA	G †  Forge, Charles O. ’56

Williams Club
IN	 Α		 *Bechtel Jr., P.E., Stephen D. ’46
MD	A †  Zimmerman Jr., Marlin U. ’44
VA	Β	 *Anonymous ’49

Alpha Club
IN	 Α	 *Forney, Robert C. ’47
MI	 Γ	   Fox, Gordon B. ’53
WV	A	 *Clutter Jr., James H. ’70

Beta Club
AK	A	 *Mease, John W. ’60
AZ	B	 *Myers, Gerald E. ’70
CA	G	 *Davies III, Paul L. ’83
		  *Jones, Thomas V. ’42
CA	D	 *Anderson, Vincent C. ’83
CO	B	  Hasund, Svein H. ’67
		  *Teets, Peter B. ’63
IN	 D	 *Koller, David C. ’62
LA	B	 *Kitchens, Philip H. ’67
MD	G	 *Wilson, William R. ’49
NY	E	 *Hollander, P.E., Lawrence J. ’51
NY	K	 *Knox, Keith T. ’70
NY	X	 *Denning, Peter J. ’64
OH	B	 *Barthel, Gerald R. ’67
OH	G	 *Mahaffey, Jack L. ’54
PA	 D	 *Goldstein, Steven S. ’65
RI	 B	 *Brennan Jr., John F. ’81
		  *Keddie, William J. ’59
SC	 B	 *Brandel, William J. ’52
SD	 A	 *Schwaller, Tricia E. ’98
TN	A	 *Holmes, M.D., William S. ’78
		  *Moore, Billy J. ’59
TX	A	 *Schulte, Francis L. ’49
TX	G	 *Loewenstern Jr., Walter ’59
TX	H	 *Taylor, Lee D. ’68
		  *Trich, John A. ’70

Delta Club
AL	Α	 Brackney, William M. ’58
AL	E 	 	*Pierre Jr., P.E., D. Stephen ’90
AK	A 	 	*Stella, Damien F. ’82
AR	Α	 	*Brotherton, Robert H. ’67

CA	B 	 	*Marshall III, J. Howard ’57
CA	G 	 	*Johnson, F. Martin ’58
		  *Kennedy, Robert P. ’61
CA	D 	 	*Hadley, Arthur H. ’49
		  *Mleczko, Eugene L. ’47
 		    Seltzer, Sol ’50
CA	Q 	 	*McClay, Michael D. ’73
CO	A 	 	*Armentrout, Michael Lee ’94
CO	B 	 	*Kinzie, Edward O. ’64
CT	 B 	 	*O’Brien, Donald J. ’51
DE	A 	 	*Gutshall, Thomas L. ’60
FL	B 	 	*Robert, Raymond W. ’66
FL	E 	 	*Faske, David G. ’85
IL	 A 	 	*Hang, P.E., Daniel F. ’41
IL	 B 	 	*Gendron, Roger J. ’55
		  *Miyasaki, John K. ’54
IL	 G  		  Johnson, R. Douglas ’62
		  *Rasmussen, Warren W. ’53
IN	 A 	 	*Clements, David ’80
		  *Davidson, Charles D. ’72
		  *Radewan, Clark H. ’65
		  *Schwind, Ralph E. ’50
 		    Wainscott, William S. ’48
IN	 G 	 	*Rice, Donald B. ’61
IN	 E 	 	*Dausman, P.E., Alan V. ’77
IA	 A 	 	*Burmeister, Jon B. ’68
		  *Smith, Richard J. ’69
IA	 B 	 	*Fleming, John R. ’50
LA	A 	 	*Longwell Jr., Harry J. ’63
LA	G 	 	*Baldwin Jr., George A. ’78
		  *Rivers, John V. ’63
MD	A 	 	*Goudy, Paul R. ’38
MD	B 	 	*Stahle, Carl M. ’81
MA	A 	 	*Keogh, Brian J. ’84
MA	E 	 	*Holm, John W. ’43
MA	H 	 	*Garriques, Ronald G. C. ’86
		  *Sin, Chi-Kai ’88
MI	 B 	 	*Brule, David J. ’72
		  *Meyers, James P. ’52
MI	 G 	 	*Meisel, Al M. ’51
MI	 E 	 	*Lahti, P.E., Gerald P. ’59
		  *Strebendt, Richard E. ’65
MI	 Z		 *Haun, Ross M. ’54
MS	A 	 	*Sinclair, William F. H. ’63
MT	A 	 	*Melnick, Charles H. ’41
NJ	 B 	 	*Dunlop, Robert B. ’50
NY	A 	 	*Mayer, Ernest ’62
NY	B 	 	*Frantz, William T. ’80
NY	G  		  DeGhetto, Kenneth A. ’50

 		    Gorin, Ralph E. ’70
		  *Woodward, Allen D. ’52
NY	D 	 	*Wright, Peter A. ’75
NY	Z 	 	*Friend, William L. ’56
NY	Q 	 	*Cohen, Bernard ’54
NC	G 	 	*Kennedy, Theodore C. ’52
OH	A 	 	*Friedman, Robert G. ’44
		  *Herke Jr., Frederick P. ’54
		  *Salamon Jr., Peter F. ’71
OH	B 	 	*Eggleston Jr., Robert F. ’74
OH	G 	 	*Kolbas, John M. ’47
		  *Walker, Maynard B. ’54
OK	A 	 	*Foster, P.E., Charles E. ’61
OR	A 	 	*Lundeen, Robert W. ’42
PA	A  		  Brunner, Thomas M. ’63
PA	B 	 	*Norton, Richard S. ’57
PA	Z 	 	*Abriola, Joseph L. ’48
		  *Feldbaumer, William C. ’51
PA	L 	 	*Schuler, Joseph J. ’80
SC	 B 	 	*Daley, Leslie N. ’71
TN	A 	 	*Goodrich, P.E., Henry C. ’43
		  *Wilson, Wayne ’77
TN	G 	 	*Hall, Kristofer Brian ’98
TX	A 	 	*Mickelson, P.E., Kent B. ’77
TX	G 	 	*Wilson, Richard O. ’56
TX	D 	 	*Fox, Craig A. ’77
		  *Mitchell, George P. ’40
		  *Sisney, Steven L. ’83
TX	E 	 	*Sitton, Randal W. ’85
UT	A 	 	*Ramo, Simon ’33
VA	B 	 	*Hogan, James C. ’70
WA	A 	 	*Asplin, Lyle I. ’59
		  *Petersen, Donald E. ’46
		  *Pierce, Russell W. ’70
 		    Swanson, P.E., Hilmer S. ’76
WI	A 	 	*Grainger, David W. ’50
WI	Γ	   Cronce, Richard G. ’77

Zeta Club
AL	Α	 Griffith, Gordon H. ’57
		  *Spurlock Jr., Jerry ’72
		  *Wilhelm, William J. ’58
AL	B 	 	*Drummond, Garry N. ’61
		  *Mosley, Talmadge M. ’65
AL	G 	 	*Hamner, George F. ’39
AL	D 	 	*Fogle, Frank R. ’80
AK	A 	 	*Gaddis, P.E., B.L. ’73
AZ	A 	 	*Milan, John M. ’67

AZ	B 	 	*Jarvi, Theodore C. ’66
AR	A 	 	*Gammill, Edward L. ’50
		  *Gunderman, Tony R. ’89
		  *Vratsinas, P.E., Gus M. ’67
CA	A 	 	*Ikeda, Kenneth A. ’62
 		    Keith, Edward J. ’61
		  *Masatani, Peter James ’04
CA	B 	 	*Shombert, Lee A. ’79
CA	G 	 	*Cilker, William H. ’41
		  *Davis Jr., Joseph S. ’59
 		    Jedenoff, George A. ’40
		  *Trane, Frank H. ’53
		  *Tyson Jr., James J. ’58
CA	D  		  Cozens, Eric T. ’48
		  *Nelson, Thomas A. ’49
CA	E 	 	*Case, Daniel K. ’87
 		    Friedmann, Norman E. ’50
 		    Sipma, Dale M. ’67
CA	Z 	 	*Fisher, Dean L. ’75
		  *Peters, Robert W. ’61
CA	H 	 	*Crotchett, Denton R. ’71
		  *Noble, Gary D. ’96
CA	Q 	 	*Smith, Gregory W. ’75
CA	I 	 	*Pickett, Stephen E. ’75
CA	L 	 	*Coombs, Richard A. ’75
		  *Crews, W. Brian ’70
		  *Domning, Edward E. ’84
CA	N 	 	*Erickson, Ralph E. ’71
		  *Joy Jr., Robert L. ’66
		  *Lytle, Scott K. ’86
		  *Steenhoven, P.E., Jerry C. ’77
CA	X 	 	*Boyd, Robert A. ’74
		  *Hickey, Robert W. ’88
 		    Robe, Charles E. ’79
CA	R 	 	*Puttgen, Hans B. ’71
CA	U 	 	*Mukhar, Marwan John ’93
		  *Neuman, William R. ’61
CO	A 	 	*Hickman, Richard L. ’65
		  *Musser, Jack W. ’72
CO	B 	 	*Kidd, Thomas W. ’44
		  *Walker, Richard F. ’49
CT	 A 	 	*Bishop, Broughton H. ’50
CT	 B 	 	*Killingbeck, David R. ’77
		  *Lof, John L. C. ’38
DE	A 	 	*Hyer, Frank S. ’58
		  *Sharp III, H. Rodney ’60
DC	G 	 	*Cooper, Reid F. ’77
FL	A 	 	*Holcomb, Rebecca Ann ’04
		  *Vice, William E. ’70

FL	B 	 	*Messulam, Aldo J. ’67
FL	D 	 	*Paulley, Jason ’93
GA	A 	 	*Jenkins, William C. ’68
ID	 A 	 	*Frohnen, David J. ’83
IL	 A 	 	*Baits, Paul G. ’79
 		    Beernink, Kurt P. ’82
		  *Luzbetak, Paul Daniel ’96
		  *Wait, Jay J. ’71
IL	 B 	 	*Bernhardt, John Edward ’89
		  *Carter, David W. ’68
		  *Clewett, Thomas Alan ’88
 		    Lewis, Ted H. ’68
IL	 G 	 	*Crown, Lester ’46
		  *Gross, Richard C. ’80
IL	 Z 	 	*Allendorfer, Robert K. ’83
IN	 A 	 	*Avril, Thomas B. ’45
		  *Barany, James W. ’53
 		    Christensen, Billy C. ’50
		  *Crockett, Christine H. ’79
		  *Grimm, Robert A. ’50
		  *Livesay, Nancy A. ’80
		  *Murdock, Jay H. ’51
 		    Orr, Billy E. ’56
		  *Palas, Richard F. ’65
		  *Reitz, Richard A. ’63
		  *Sherman, Robert ’49
		  *Vosteen, Louis F. ’52
 		    Watkins, Eugene A. ’52
IN	 B 	 	*Conn, Richard L. ’76
IN	 G 	 	*Jackewicz Jr., Joseph I. ’75
IN	 E 	 	*Bligh, Joseph A. ’52
IA	 A  		  Harms, Richard P. ’65
		  *Jacobson, Allen F. ’47
		  *Krambeck, Scott D. ’82
		  *Peterson, Michael L. ’89
 		    Pride, Richard A. ’47
IA	 B 	 	*Carson, David N. ’54
KS	 A 	 	*Powell, Ricky S. ’80
 		    Wilson, P.E., Donald G. ’38
KS	 B  		  Mueller, Robert L. ’67
 		    Patton, Robert E. ’70
KS	 G 	 	*Hefty, Keith W. ’87
KY	A  		  Gould, William H. ’61
KY	B 	 	*Lambert, Linda M. ’88
LA	A  		  Schweizer, Charles B. ’36
LA	B 	 	*Evans, Frederick A. ’50
LA	G 	 	*Mohr, James D. ’55
		  *Snyder Jr., William M. ’34
ME	A 	 	*Gordon, Richard O. ’36
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		  *Johnson, Christine E. ’82
 		    Whited, William E. ’52
MD	A 	 	*Mao, David Chu-Chih ’00
		  *Park, August R. ’53
MD	B 	 	*Ausherman, Donald W. ’79
 		    Beard, James L. ’67
		  *Booth, Andrew W. ’64
		  *Burdick, Martin M. ’56
		  *Burgio, Robert B. ’87
		  *Crane, Thomas C. ’62
 		    De Oms, James H. ’68
		  *Farmer, Nick A. ’68
		  *Hawkins, Albin L. ’80
		  *Owings, USA Ret, James B. ’55
MA	B 	 	*Godrej, Adi B. ’63
		  *Hirsch, Alan R. ’66
 		    McInnes, Harold A. B. ’49
MA	D 	 	*Birger, Jordan ’43
		  *Kline, Jack ’45
		  *Patkin, Murray S. ’64
		  *Welch, Albert F. ’48
MA	E  		  Dipietro, William O. ’42
 		    Mahoney, John J. ’56
MA	Z 	 	*Boraski, Nicholas ’50
		  *Cetti, Richard P. ’70
		  *Goodwin, Robert L. ’58
		  *Lewis, Nelson D. ’73
 		    Poulin, James E. ’66
		  *Walker Jr., William E. ’57
MA	H 	 	*Wotiz, Robert P. ’78
MI	 A 	 	*Bozian, Edwin B. ’50
 		    Smith, Harry ’64
MI	 G  		  Burchfield, Jack E. ’56
		  *Clark, Walter B. ’69
 		    Hopping, William D. ’71
 		    Sarns, Richard N. ’76
		  *Tielking, P.E., John T. ’62
MI	 D 	 	*Dietrich, Robert W. ’57
		  *Klimaszewski, Richard A. ’65
 		    Kogut, Kenneth J. ’71
		  *Mihaly, Louis C. ’52
		  *Stanczak, John S. ’70
MI	 E  		  Ciarkowski, Arthur A. ’71
		  *Kolodziej, David G. ’59
		  *Philippart, Nancy L. ’80
		  *Schmuhl, John C. ’71
 		    Timmins, William D. ’62
MI	 Z		 *Dymale, Raymond C. ’70
 		    Jordan, Gary L. ’73
		  *Pettiford, Steven D. ’72
MI	 H 	 	*Richards, Jesse W. ’52
MN	A  		  Hemp, Gene W. ’61
		  *Rush, Philip J. ’43
		  *Stanley, Steven Francis ’84
MS	A  		  Coley, James W. ’61
		  *Faries Jr., Charles E. ’57
 		    Pittman, William C. ’51
MO	A 	 	*Edgington, P.E., Bobbie G. ’69
MO	G  		  Hurwitz, Dan N. ’50
		  *Philipp, Patrick William ’98
 		    Taber, Norma J. ’80
MT	A 	 	*Royer, Erlind G. ’61
MT	B 	 	*Samuels, Blake R. ’84
NE	A  		  Walcott, Gwen S. ’82
NJ	 A †	*Cuming, William R. ’42
 		    Skowronski, Victor J. ’71
NJ	 B 	 	*Blasi, Michael G. ’68
		  *Gibson, Thomas K. ’45
NJ	 G  		  Friedman, Frank R. ’63
		  *Greene, Elvin ’52
		  *Petruch, Raymond A. ’84
		  *Stadlin, P.E., Walter O. ’52
		  *Wojslawowicz, Jack E. ’70
NJ	 D  		  Paulman, Roger ’59
NM	B  		  Slominski, Paul ’78
NY	A 	 	*Elwell, William E. ’78
		  *Florman, P.E., Samuel C. ’44
NY	B 	 	*Fleisher, Richard S. ’72
		  *Leininger, Rolf ’63
		  *Newman, Michael ’84
NY	G 	 	*Anderlik, Jeffrey David ’89
NY	D  		  Abel, John F. ’63
		  *Gibson, Michael A. ’66
		  *Swanson, John A. ’62
NY	E 	 	*Grosso, John J. ’69
		  *Marsocci, P.E., Velio A. ’53
NY	Z  		  Frohman, John E. ’72
NY	H 	 	*Butterman, Heidi C. ’79
		  *Urban, Mark ’78
		  *Varon, Michael ’73
NY	Q 	 	*Lieberman, Lester Z. ’51
		  *Van Wagenen, William E. ’78
NY	K 	 	*Sturiale, Gino R. ’52
NY	L  		  Kuras, John E. ’69
NY	N 	 	*Sherman, Lawrence J. ’74
NY	P 	 	*Demmel, Johann G. ’83
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NC	A 	 	*Vercaemert, Carol S. ’76
OH	A  		  Ikeda, George T. ’54
		  *Markuson, Donald M. ’80
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OH	B 	 	*Forchione, Dennis A. ’72
		  *Zureick, Elizabeth A. ’73
OH	G 	 	*Beans, E. William ’53
 		    Bilikam Jr., Robert C. ’60
		  *Holl, Barton S. ’48
OH	E 	 	*Pasadyn, Ronald C. ’70
		  *Taber, Margaret S. ’58
		  *Wahl, Frederick B. ’56
OH	H 	 	*Dechance, Richard P. ’76
OH	Q 	 	*Abdoo, Richard A. ’65
OH	I 	 	*Anonymous ’87
OK	A  		  Anderson, James K. ’49
 		    Miller, Loyle P. ’49
OK	G 	 	*Wear, Steven M. ’85
OR	A 	 	*Halligan, Darrell W. ’52

		  *Smith, Richard N. ’57
PA	 A 	 	*Berglund, Thomas A. ’82
		  *Nisley, Elmer E. ’74
		  *Wagner, Theodore W. ’71
 		    Weber Jr., John H. ’63
PA	 B 	 	*Schaffer, Stanley G. ’41
		  *Whitehurst, Theodore R. ’41
 		    Williams, John R. ’60
PA	 D 	 	*Bordogna, Joseph R. ’55
 		    Gebhardt, Robert C. ’53
		  *Harker, Patrick T. ’81
		  *Hart, Oliver J. ’50
PA	 E 	 	*Scott, Walter A. ’59
PA	 Z  		  Forbes, Blair C. ’58
PA	 H  		  Martin, Roger E. ’49
		  *Sykes, Robert F. ’47
PA	 Q 	 	*Baddorf, David L. ’80
		  *Caramanico, Thomas A. ’71
RI	 A  		  Jessup Jr., W. Edgar ’44
RI	 B 	 	*Dusablon, Louise V. ’64
SC	 A 	 	*Jones, Walter F. ’78
 		    Roesel, Helen A. ’79
SC	 G  		  Davis, Emmett I. ’50
		  *Good, Mary Lowe ’50
		  *Hanes, Richard M. ’67
SD	 A  		  Adel, Greg T. ’78
TN	A 	 	*Pih, Norman P. ’82
		  *Rosser, Howard W. ’70
		  *Slaughter, Joseph T. ’65
		  *Snyder, William T. ’54
TN	B  		  Casson Jr., Walter A. ’56
 		    Rowan Jr., William H. ’55
		  *Thomas, James L. ’77
TN	D 	 	*Stewart, John D. ’78
TX	A  		  Clark, Glynn A. ’48
 		    Dorr, Lawrence D. ’68
 		    Iglehart, Donald R. ’48
		  *Schweizer, John L. ’51
		  *Wells, Roger M. ’71
TX	B 	 	*Bucy Jr., J. Fred ’51
		  *Carey, Martha D. ’80
 		    Glenn, Stephen W. ’66
		  *Green, Chester A. ’46
		  *Ingram, Wesley W. ’77
		  *Tye III, John M. ’67
		  *Womack, Robert K. ’75
TX	G  		  Hedrick, O. F. ’44
		  *Jordan, Paul Joseph ’90
TX	D 	 	*Clinton Jr., P.E., Daniel D. ’52
		  *Davis, Kenneth W. ’49
		  *Latham, Raymond E. ’56
		  *Mathis, James F. ’46
TX	E 	 	*Repsher, Kenneth W. ’76
		  *Sams, William N. ’81
TX	Z 	 	*Wint, Stephen P. ’83
TX	H 	 	*Lin, Kuo-Chiang ’80
 		    Nicholson, James E. ’75
UT	A 	 	*Sadauskas, Leonard ’66
VT	A 	 	*Brand, Ronald P. ’60
VA	A 	 	*Agosti, Steven J. ’81
		  *Pitzer, William G. ’75
		  *White, R. Dudley ’76
VA	B  		  Adams III, George B. ’78
		  *Berk, Benjamin C. ’72
 		    Creslein III, William E. ’52
		  *Friar, Billy W. ’58
VA	G 	 	*Glass, Christopher E. ’83
VA	D 	 	*Echols Jr., M. Patton ’45
WA	A 	 	*Beall, P.E., Richard L. ’77
		  *Gunter, Robert A. ’62
		  *Herold, Robert E. ’59
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WA	B 	 	*Bills, Daniel G. ’49
 		    Calkins, Myron D. ’42
		  *Cass, Robert D. ’83
		  *Emery, Frederic P. ’51
		  *Zwolinski, John A. ’68
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AL	B  		  Bess, William E. ’46
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		  *Mann Jr., William H. ’59
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		  *Jacobs, Bryan K. ’81
 		    Langner Jr., Eugene E. ’52
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		  *Robinson, Wayne M. ’80
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AR	A  		  Hedden, Terry E. ’81
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 		    Powers, Tom L. ’58
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CA	A  		  Bassett, James H. ’50
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 		    Gottwald, Carl H. ’48
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 		    Pigozzi, Leo J. ’50
 		    Richman, Mitchell I. ’77
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CA	B  		  Bowman, Thomas E. ’60
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		  *Fowle, Mark C. ’76
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 		    Trinaystich, John A. ’52
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 		    Yost Jr., Frank M. ’40
CA	D  		  Barr, Juliana ’80
		  *Duckworth, John E. ’66
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		  *Holcombe, Richard P. ’51
 		    Lancaster, Sidney C. ’50
 		    Moulton, James R. ’54
		  *Rothwell Jr., Thomas L. ’55
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CA	E  		  Bramblett, George C. ’59
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		  *Curry Jr., Winfield S. ’57
		  *Dobbs, Michael W. ’66
 		    Evtuhov, Viktor ’56
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		  *Graham, Lloyd J. ’59
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 		    McDonnell, John D. ’60
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		  *Rifkin, P.E., Allyn D. ’72
		  *Spencer, Gordon F. ’74
 		    Warner Jr., John H. ’63
 		    Wenck, James C. ’77
 		    Yoshizumi, Steven A. ’88
CA	Z  		  Going Jr., E. Jackson ’49
		  *Greenley, Dale R. ’86
 		    Jacobberger, Donald H. ’58
 		    Lampe, Fred P. ’79
 		    Murray, R. Ian ’49
 		    Nulk, Robert A. ’58
CA	H  		  Akers, Joe L. ’69
 		    Chin, Victor H. ’74
 		    Hasker, Harlan R. ’63
 		    Sakai, Tessi ’75
		  *Van Zwol, Jason ’77
CA	Q  		  Hinker, Fred L. ’68
 		    Lawson, Wayne A. ’69
 		    Piburn, Russell J. ’75
 		    Potter, Richard C. ’40
 		    Sedlak Jr., William L. ’81
 		    Slater, Eric K. ’67
CA	I 	 	*Majdan, John ’74
 		    Schluer, David W. ’82
CA	K  		  Rainwater, Sam L. ’75
 		    Ratcliffe, Alfonso F. ’51
CA	L 	 	*Hall, Victoria Lee ’86
		  *Horn, Jeffrey B. ’79
		  *Mueller, Cathryn Lynn ’82
 		    Sullivan, Dana K. ’80
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		  *West, Timothy D. ’78
CA	M 		*Brownell, Michael P. ’84
 		    Hagler, Richard D. ’85
		  *Hoos, John S. ’70
 		    Mitsuoka, Jeffrey M. ’79
		  *Tucker, Naftalia F. ’89
CA	N  		  Harmeyer, Michael Allen ’90
		  *Lamoureux, Mark S. ’81
		  *McCroskey, William T. ’71
		  *Savage, Homer E. ’74
		  *Shimokawa, Reyn Yukio ’95
 		    Snow, Terry M. ’76
CA	X  		  Henry, James J. ’75
 		    Wong, Frank ’79
CA	O  		  Caballero, Ross C. ’72
CA	R  		   Andersen, Eric K. ’79
 		    Fussel, Britt L. ’77
CA	S  		  Stoller, Roger E. ’78
CA	T 	 	*Fable, Scott Edward ’96
CA	U  		  Dawson, P.E., Carole S. ’85
		  *Gruspe, Nancy T. ’88
		  *Idenmill, Ethan Matthew ’04
CA	F 	 	*Oviatt, Heather Watson ’97
 		    Shelly, Ronald W. ’62
CO	A 	 	*Abell, Joseph M. ’56
		  *Allred Jr., Ivan D. ’59
		  *Anderson, Arvid N. ’54
		  *Knight, William J. ’79
 		    Peters, Richard D. ’80
 		    Rense, John A. L. ’74
		  *Sargent, William A. ’77
CO	B 	 	*Blackwelder, Ron F. ’64
		  *Geist, Jerry D. ’56
 		    Hidahl, Jerry P. ’77
 		    Kern, Robert E. ’43
 		    McDonnell, Sanford N. ’48
		  *Miles, Gabriele Sonja ’85
 		    Moser, Kirk E. ’77
 		    Purcell Jr., Robert H. ’49

 		    Tinnan, Mitchell T. ’76
 		    Turner, P.E., Edward W. ’50
 		    Winsand, Amos O. ’52
CO	G 	 	*Mead, Richard W. ’63
 		    Pearson, J. Lawrence ’64
CO	D  		  Cermak, P.E., Jack E. ’47
CO	E  		  Hepworth, Richard C. ’63
CT	 A  		  Cleland, Alan S. ’60
 		    Flint Jr., Robert B. ’62
 		    Livingston, Robert M. ’57
		  *Merritt Jr., Thomas W. ’50
		  *Saubestre, Paul A. ’79
 		    Troutman, John L. ’65
		  *Verges, Hugo P. ’49
 		    Yamachika, Thomas ’80
CT	 B  		  Bonazzo, Vincent A. ’80
 		    Cirella, Robert M. ’85
		  *Fitton, John J. ’70
		  *Hudson Jr., Frederick J. ’58
		  *Hunziker, Robert N. ’83
		  *Klopfenstein, Rex C. ’59
 		    Staiger, Eugene H. ’57
 		    Zajac, Gerald E. ’68
DE	A  		  Dell, Gregory A. ’82
 		    Folsom, Steven A. ’77
 		    Locke, David W. ’43
 		    Swope, Richard D. ’60
DC	A  		  Engram, Robert L. ’69
 		    Gillam IV, Isaac T. ’53
		  *Torain, Alfonzo M. ’59
DC	B  		  Ford, Martha ’74
 		    Orzech, Joseph M. ’71
		  *Walsh, Bryan Patrick ’97
DC	G 	 	*Altamore, Annette ’79
 		    Ashie, Ibrahim A. ’70
		  *Haldeman, Paul M. ’70
 		    Joyce, James W. ’61
 		    Keene, Warren E. ’57
 		    Keltie, Robert J. ’69
		  *Mitchell, Reginald S. ’65
 		    Richmond, Alfred W. ’55
		  *Waire Jr., Timothy A. ’91
FL	A 	 	*Alonso, Hector ’72
		  *Biasco, James R. ’78
 		    Burkart, Scott L. ’78
 		    Crlenjak, Richard V. ’77
		  *Daniher, Peter M. ’66
 		    Flewellen Jr., William B. ’50
 		    Iwens, Ralph P. ’62
 		    MacLaughlin, James W. ’78
		  *Osteen, John A. ’67
		  *Shacter, Philip ’79
 		    Traverse, P.E., Richard S. ’71
		  *Uhler, Robert B. ’74
 		    Walding, Joseph D. ’51
FL	B  		  Snyder, Allen L. ’77
FL	G  		  Ball, Arthur M. ’70
 		    Collins Jr., William L. ’75
 		    Dip, Anthony ’86
 		    Fleming, Gerald J. ’82
 		    Garcia, Gerardo P. ’83
		  *Jones, William D. ’74
		  *Lyons Jr., Thomas F. ’76
		  *Shimura, Mitsuo ’74
FL	D  		  Jammal, Suheil E. ’61
		  *Palm, William H. ’55
FL	E  		  Skemp, Susan H. ’81
		  *Smith, Larry M. ’87
 		    Stierlen, Lorelei Beth ’97
GA	A  		  Akridge, G. Russell ’62
 		    Austin, Edward M. ’56
 		    Coloney, P.E., Wayne H. ’50
		  *David Jr., Edward E. ’45
		  *Deloach, Thomas C. ’69
 		    Dishongh, Jefferson L. ’66
 		    Espy, Goodman B. ’57
 		    Farr, Emory W. ’54
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		  *Ephgrave, James T. ’52
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 		    Hines, John W. ’56
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 		    Lewis, Burton A. ’48
		  *Plesniak, Michael W. ’83
 		    Trytko Jr., John E. ’56
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IL	 G  		  Armstrong, Donald R. ’62
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		  *Carlson, Norman W. ’81
 		    Cohen, Sanford C. ’58
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 		    Dixon, David A. ’63
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		  *Gajda, Gregory J. ’80
		  *Handel, Gene M. ’68
 		    Henry, Thomas P. ’73
 		    Lee, James A. ’88
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IL	 D 	 	*Hachtel, Dale A. ’68
IL	 E 	 	*Fligor, Pamela S. ’92
		  *Williams, Michael Joe ’95
IL	 Z  		  Wislek, Michael A. ’89
IN	 A  		  Amaya, Mark A. ’85
		  *Blythe, James E. ’50
		  *Bogart, S. Locke ’65
		  *Bronson, Henry D. ’57
 		    Brown, David R. ’56
 		    Cartwright, Kenneth O. ’41
		  *Chrisman, Donald W. ’42
 		    Clarke, Roderick W. ’49
 		    Cooper, David B. ’56
 		    Dunn, Philip C. ’64

		  *Dye, Frank R. ’55
 		    Enochs, Iddo L. ’50
		  *Felten, Loren D. ’57
 		    Findley, Richard A. ’66
 		    Goodman, Lynne S. ’77
 		    Haynes, Jack A. ’57
 		    Henderson, James B. ’46
		  *Hohn, Richard E. ’62
		  *Holmes Jr., Lowell L. ’40
		  *Houze Jr., Gerald L. ’58
 		    Krontz, Max M. ’62
 		    Kusko, Alex ’42
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		  *Pagerey, Paul F. ’50
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 		    Renner, Arnold E. ’54
		  *Royce, Richard S. ’81
 		    Saavedra, Joaquin A. ’52
 		    Sublette, Ivan H. ’49
 		    Suzuki, Wayne T. ’67
		  *Swager, William L. ’42
		  *Taylor, Harold L. ’51
		  *Todd, Zane G. ’51
 		    Vachta, Stanley J. ’50
 		    Watt, John W. ’43
 		    Webb, Glen C. ’46
		  *Weigand Jr., Karl R. ’66
		  *Weiss, Arthur F. ’55
 		    Wetter, Charles R. ’53
 		    White, Harvey C. ’49
 		    Willis Jr., Charles P. ’48
 		    Woosnam, Thomas J. ’65
IN	 B  		  Bakos, Stephen F. ’75
		  *Mills, Matthew D. ’87
 		    Noblitt, Niles L. ’73
		  *Powell, Robert L. ’51
 		    Rose, Willis E. ’44
 		    Ruddick, Everett L. ’64
 		    Soneda, Shinji ’49
IN	 G  		  Boehnen, Daniel A. ’72
		  *Harvey, Michael J. ’85
 		    Kelly, Robert A. ’65
 		    Lombard, Michael G. ’76
		  *Lucey, Josephine Ann ’80
 		    McDonald, Patrick J. ’60
		  *Zupcic, Esq., Anthony M. ’70
IN	 D 	 	*Brandt, Daniel M. ’74
 		    Epperly, Michael P. ’65
 		    Kleve Jr., Frederic W. ’67
 		    Lorenz, Mark J. ’80
 		    Luecke, Edgar J. ’55
 		    Vocke, Merlyn C. ’55
IN	 E  		  Liechty, Douglas L. ’73
IA	 A  		  Amos, L. Lyeal ’69
		  *Berkholtz, Nicholas E. ’56
		  *Carlson, Mary Terese ’78
 		    Davenport, Delbert J. ’67
		  *Derr, Curtis R. ’85
		  *Hammar, Kelly Jean ’89
 		    Hoversten, Estil V. ’58
 		    Hurd, Mary K. ’47
 		    Kreer, John B. ’51
 		    Mankowski, Alan T. ’68
		  *Paris, Stephen W. ’75
 		    Pedersen, Robert D. ’62
 		    Puffett, George E. ’83
 		    Schwenk, Vernon L. ’60
		  *Shepherd, Kevin J. ’83
		  *Snyder, Merrill H. ’68
		  *Stanley, P.E., Richard H. ’55
 		    Stout, Thomas M. ’46
 		    Wallace, Jean E. ’81
IA	 B  		  Aron, Gert ’58
 		    Roach, John U. ’78
		  *Sacks, Newton N. ’41
		  *Schmidt, Charles C. ’73
 		    Schwarting, Eugene R. ’63
 		    Snyder, M. Duane ’63
KS	 A 	 	*Anschutz, Glenn W. ’50
		  *Becker, Frank J. ’58
 		    Conrad, Kenneth F. ’74
		  *Creighton, Donald L. ’54
 		    Franklin, Marjorie A. ’57
 		    Harmony, Marlin D. ’58
 		    Jones, Don B. ’50
		  *Looney Jr., Chesley H. ’50
 		    Metzger Jr., James I. ’60
		  *Meyer, Leslie D. ’65
 		    Nash, Samuel K. ’42
 		    Parrish, Joseph V. ’72
 		    Timmerman, Robert W. ’38
		  *Westlake, Joseph D. ’55
KS	 B  		  Brown, Cheryl Ann C. ’82
		  *Palmer, Mark W. ’83
		  *Walter, Myron D. ’59
		  *Wilson, Bryan K. ’85
KS	 G  		  Bucher, William A. ’76
		  *Gemaehlich, Donald J. ’83
 		    George, Darin L. ’86
		  *Larson, Reed E. ’47
KY	A 	 	*Anderson, Lee R. ’71
 		    Bittle, David F. ’59
 		    Congleton, Stephen D. ’79
 		    Gardner, Timothy A. ’75
 		    Halloran, Stephen R. ’75
 		    Heckrotte, Rita W. ’72
 		    Hord, Jesse ’56
		  *Kemper, Raymond A. ’50
KY	B 	 	*Arbaugh, Andrew Carey ’95
		  *Dahlem, Bernard A. ’51
 		    Lasky, William T. ’86
 		    Trafton, James O. ’53
LA	A  		  Capell III, Robert L. ’70
 		    Cheatham, Bernard L. ’63
 		    Payne, Howell B. ’56
 		    Schexnayder, Isby L. ’63
LA	B  		  Cappel, Thornton L. ’44
 		    Feehan, Thomas J. ’44
		  *Ibele, Warren E. ’44
 		    Klegar, David ’53
 		    Moore, J. Scott ’77
 		    Paul Jr., Howard C. ’80
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 		    Wood Jr., John W. ’65
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LA	D 	 	*Coles, Dwight T. ’75
		  *Lejeune, James J. ’73
 		    O’Rourke, Donald J. ’51
ME	A  		  Atkinson III, Leland G. ’78
		  *Blaisdell, John R. ’66
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		  *Dackow, Paul N. ’76
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 		    Gutsmuth, Henry R. ’56
 		    Guzy, Jeffrey D. ’83
 		    Kuchta, Francis W. ’53
 		    Sadilek, Albert C. ’72
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 		    Bonder, Seth ’60
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 		    Kivi, Ahto ’59
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		  *Simkins, Lee S. ’77
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		  *Toense, Robert E. ’76
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		  *Macht, Philip R. ’48
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 		    Patterson, John B. ’68
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		   Bruneel, Frank Weston ’90
		   Esplin, Robert Barton ’04
		   Harshbarger, Roger K. ’82
		   Olsen, Kettie Lynn ’97
		   Reese, Kenneth Bryce ’04
VT	A 	 	 Aldrich, P.E., Bradley F. ’81
		   Clark, Robert Alan ’89
		   Garcia, Michael M. ’87
		   White, Janine L. ’03
VT	B 	 	 Christensen, Michael A. ’76
		   Pratt, Lawrence W. ’59
		   Shyloski, Ed C. ’66
		   Van Domelen, John F. ’64
		   Zampieri, Robert P. ’63
VA	A 	 	 Averso, Martha J. ’81
		   Daniel Jr., Leslie G. ’78
		   Day, Catherine E. ’88
		   Griffith, Douglas G. ’61
		   Gritton, Charles W.K. ’76
		   Hale, Richard A. ’78
		   Kennedy, Michael F. ’72
		   List, Douglass W. ’77
		   Loucks, USN Ret, Steven J. ’64
		   Mac Glashan, Donald W. ’57
		   Meade, John Garvey ’95
		   Merolla, Paul Angelo ’00
		   Reiser, Stephen J. ’80
		   Teele, William R. ’66
VA	B 	 	 Arntson, Stephen G. ’64
		   Blanton, John C. ’76
		   Collie, Joseph H. ’50
		   Frieman, Robert P. ’61
		   Hippert Jr., Richard O. ’61
		   Howell, Paul Vernon ’89
		   Jackson, Ray A. ’50
		   Keller, Donald M. ’82
		   Marickovich, Nicholas E. ’05
		   Obrien Jr., Walter F. ’60
          †	 Pannill Jr., James K. ’44
		   Parrish, Harold E. ’56
		   Ryan, John D. ’66
		   Sockell, Edward J. ’78
		   Spangler, Edward G. ’79
		   Viola, Jeffrey P. ’78
		   Woodson, Nancy ’79
VA	G 	 	 Brooks, Robert J. ’79
		   Harris, Arlene Whitson ’92
		   Hunt, Robert E. ’97
		   Pronko, Mark S. ’81
VA	D 	 	 Kuykendall Jr., William B. ’50
		   Ratrie, Harry ’44
		   Ross III, John J. ’51
		   Soucek, Leo Eugene ’49
VA	E 	 	 Boutwell, Erin Victoria ’05
		   Graf, Gregory Chadburn ’06
WA	A 	 	 Alexander, Thomas ’85
		   Christensen, Scott ’75
		   Huey, Harry M. ’72
		   Jensen, P.E., Dale L. ’56
		   Johnson, Brian E. ’83
		   Kormanyos, Brian K. ’89
		   Laakso, Melvin T. ’70
		   Meyer, Allen L. ’50
		   Meyerholtz, Steven Z. ’85
		   Perrault, William R. ’59
		   Polack, Alexander J. ’80
		   Pugel, James D. ’50
		   Sabado, Maurice M. ’75
		   Soderman, Paul T. ’65
		   Strombach, Gail Michael ’96
		   Tanemura, Steve K. ’84
WA	B 	 	 Blegen, Bradley W. ’67
		   Campbell, Daniel John ’88
		   Hayleck III, Charles R. ’77
		   Hearrean, Kristopher James ’00
		   Kennedy, Marian S. ’02
		   Kunk, Joseph Raymond ’90
		   Nelson, Bruce E. ’54
		   Olson, Craig Dana ’87
		   Stephens, John L. ’51
		   Stover, James C. ’43
		   Wahl, David J. ’62
WA	G 	 	 Renneberg, Daniel F. ’82
WA	D 	 	 Campion, Paula JoAnne ’00
		   Dacquisto, John Fred ’65
WV	A 	 	 Cortes, Susan M. ’94
		   Dugan, Keith S. ’79
		   Means, Kenneth Harvey ’63
		   Morris, Justin Ryan ’06
		   Palmer, Charles B. ’69
		   Stark, Eric B. ’81
		   Williams, Linda I. ’84
WV	B 	 	 Lorkowski, Timothy W. ’93
		   Parker, Dennis A. ’75
		   Titlow, P.E., Brian E. ’97
		   Walters, Robert L. ’82
WI	A 	 	 Behr, Peter A. ’65
		   Berta, Jason Andrew ’02
		   Binning, Robert C. ’51
		   Buss, Jerrold L. ’57
		   Cafferty, Basil L. ’52
		   Carroll, Richard D. ’71
		   Chapman, David M. ’59
		   El-Wakil, Mohamed M. ’43
		   Ellison, Henry O. ’58
		   Erickson, John M. ’40
		   Fell, Malcolm M. ’41
		   Geisz, Eugene W. ’60
		   Gorowsky, Blake Comstock ’07
		   Handt, Paul R. ’54
		   Horn, Robert W. ’68
		   Janda, Amber Leigh ’06
		   Legault, Kathryn A. ’85
		   Schopler, Harry A. ’50
		   Smith, Katie Maureen ’08
		   Thompson, Kenneth G. ’77
		   Volkening, Aaron Craig ’97
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222 Companies Match Gifts to Tau Beta Pi!
The following 222 companies and foundations match gifts made by their employees to Tau Beta Pi. Their support is gratefully 
acknowledged by the Association. All matching gifts are allocated to the Tau Beta Pi Fellowship and Scholarship Programs 
to provide stipends for engineering undergraduate and graduate students. We welcome six new firms (*).

A. Foster Higgins & Co., Inc.
AIG 
AK Steel Foundation 
ARS Products LLC 
ASARCO Foundation
ASC Geosciences, Inc.
Abell-Hanger Foundation
Adobe Systems Incorporated
Aetna Foundation, Inc.
Air Products & Chemicals, Inc.
Albemarle Corporation
Allegheny Technologies
Allo Source
Allegro Microsystems, Inc.
Alliant Energy Foundation Inc.
Alliant Techsystems Inc.
Altria Group, Inc.
Amax Foundation, Inc.
American Petroleum Institute 
American Ref-Fuel Company
American Transmission Co. LLC
Amgen Foundation 
Amsted Industries Foundation
Analog Devices
Apache Corporation
Applera Corporation
Armstrong Foundation
Ashland Inc.
Atlantic Richfield Foundation
Attachmate Corporation
Avago Technologies, Inc. 
BEA Systems 
The BOC Group, Inc.
BP Foundation, Inc.
Ball Corporation
Bay Networks, Inc.
Black & Decker
The Blount Foundation
The Boeing Company
Boston Scientific Corporation
Bristol-Meyers Squibb Foundation
Buckeye Pipe Line Co.
CIENA Communications, Inc.
C.I.T. Financial Corporation
CITGO Petroleum Corporation
CSG Systems, Inc.
Callaway Golf Company 
Carolina Power & Light Co.
Centerpulse Orthopedics, Inc.
CertainTeed Corporation Foundation
Champion International Corp.
Charles S. Mott Foundation
Chemical Bank
Ciba Corning Diagnostics Corp. 
Cingular
Cisco Systems, Inc.

Citigroup Foundation
Clark Construction
The Clorox Company
The Coca-Cola Company 
Cognis Corporation
Computer Associates Intntl., Inc.
ConocoPhillips *
Comsat Corporation
Constellation Energy
Control Components, Inc. 
Cooper Industries Foundation
Cordant Technologies, Inc.
Corn Products International
Countrywide
Covidien 
Cray Research Foundation
Crayola LLC
Cytec Industries Inc.
David L. Babson & Company, Inc.
Dell *
Dignus, LLC
DirectTV
Duke Energy Foundation 
Duracell USA
EG & G Chandler Engineering
EOG Resources, Inc.
El Paso Energy
Elsevier Science 
Emerson Electric Company
Engineering Design & Testing Corp. *
Equistar Chemicals, LP
Ericsson, Inc.
Erie Manufacturing Company
Esterline Technologies
FM Global Foundation
Fair, Isaac and Company, Inc.
Fannie Mae Foundation
FleetBoston Financial Corporation
Freeport McMoRan Foundation
Freudenberg Spunweb Co.
Fluke Networks Inc.
GE Foundation
The Gap, Inc.
Gartner Group
GenRad Foundation
General  Reinsurance Corp.
General Signal
Genetech *
Goodrich Foundation
Google 
Guidant Foundation
Harcourt General, Inc.
Hewlett Packard
Household International
IMCERA Group Inc.

IMO Industries, Inc.
ING Foundation
Illinois Tool Works Foundation
Ingersoll-Rand Company
Instron Corporation
Integrity Applications Incorporated 
The J.P. Morgan Chase Foundation 
The James River Corp. Foundation
Jim Beam Brands Co.
Johnson Controls Foundation
Juran Institute, Inc.
Kellwood Company
Kimberly-Clark Foundation, Inc.
Kraft Foods 
Lennox International, Inc.
Leo Burnett Company, Inc.
Loiederman Soltesz Associates, Inc.
The Lubrizol Foundation
M/A Com, Inc.
M.W. Kellogg Company
Macy’s Foundation 
Mallinckrodt Speciality Chemicals Co.
Markman Inc.
Massachusetts Financial Services Co.
Massachusetts Mutual Life Insurance Co.
May Department Stores
McDonald’s Corporation
McGraw-Edison Company
Mead Corporation Foundation
Metso Automation
Microsoft Corporation
MidAmerican Energy Company
The Millipore Foundation
Mobil (Retirees)
Motorola Foundation 
NEPERA, Inc.
National Instruments
Network Associates
Newmont Mining Corporation
Nokia Inc.
Northrup Grumman Foundation 
NOVARTIS 
NRG Energy, Inc.
Nuevo Energy Company
Occidental Petroleum Corp. 
Owens-Illinois 
PG& E Corporation
Pacific Enterprises
Pathfinder Global Group, Inc.
Pella Rolscreen Foundation
The PepsiCo Foundation
Petrotech, Inc. 
The Pew Charitable Trusts
Pfizer, Inc.
Pitney Bowes

Polaroid Foundation, Inc.
Potash *
Power & Telephone Supply Co. 
Progress Energy, Inc.
Quad/Graphics, Inc.
Qualcomm
Quantum Chemical Corporation
R.J. Reynolds Tobacco Co. Foundation
RELTEC Corporation
Ralston Purina Company
Rexnord Foundation
Roche Colorado Corp.
Rockefeller Family & Associates
Rockefeller Financial Services, Inc.
Rogers Corporation
Rolm Corporation
SPX Foundation
Saint-Gobain Corporation Foundation
Sempra Energy
Shaklee U.S., Inc.
Siemens
Silicon Laboratories Inc.
Southern California Gas Company
Schneider Electric/Square D Foundation
The Stanley Works
The Sun Microsystems Found., Inc.
TCF Foundation
Teledyne Technologies Inc.
Tellabs Operations, Inc.
Texas Instruments Foundation 
Toyota Technical Center, USA, Inc.
Transamerica Corporation
TransCanada PipeLines
Tribune Company
Turner Industries, Ltd.
Tyco
TyCom (U.S.) Inc.
UFE, Inc.
The UPS Foundation
Unilever U.S. Foundation, Inc.
United Technologies *
Verizon Foundation
Virginia Power/North Carolina Power
W.K. Kellogg Foundation
WRC Inc.
Wachovia Foundation 
Washington Mutual
Waste Management, Inc.
Wheelabrator Air Pollution Control Inc.
Williams
Wisconsin Energy Corp. Found., Inc.
Xcel Energy Foundation
Xerox Foundation
Xilinx
Yarway Corporation
3Com Corporation

		   Washechek, Howard C. ’50
		   Wetzel, Roland H. ’44
		   Weyers, Vernon J. ’62
		   Wiedman, Ronald E. ’52
		   Wulff, Carl E. ’42
WI	B 	 	 Biese, John Francis ’07
		   Black, Jennifer A. ’01
		   Conrad, Jack G. ’80
		   Dalton, Douglas R. ’80

		   Entringer, Ray A. ’41
		   Garnier, John E. ’70
		   Guse, Roy J. ’79
		   Hammel, Mark A. ’81
		   Hinterlong, Diane S. ’85
		   Hughes Jr., John J. ’54
		   Massopust, Carl F. ’42
		   Morris, Leslie R. ’78
		   Poklar, John J. ’52

		   Quinn, Robert J. ’74
		   Rupert, John R. ’92
		   Russell, Jeffry Thomas ’88
		   Schneider, E. Carl ’43
		   Schroder, Gary J. ’86
		   Splinter, August M. ’42
		   Sterner, Nathan Luke ’07
		   Sullivan, Raymond J. ’47
		   Varish Jr., George P. ’51

		   Widera, G.E. Otto ’60
		   Wielebski, Rachel A. ’98
		   Zoeller, Leo J. ’62
WI	G 	 	 Ambe, Ambebe Roland ’94
		   Bert, Daniel Kenneth ’05
		   Griskey, Richard G. ’51
		   Kuhl, Kevin James ’07
WI	D 	 	 Prescher, Matthew John ’04
WI	E 	 	 Bullock, John Walter ’97

		   Eichman, Donald Gerald ’06
		   Holte, Jennifer E. ’90
		   Holte, Kenneth A. ’89
		   Nelson, Ladd Eric ’91
WY	A 	 	 Bishop, Floyd A. ’42
		   Gillespie, Malcolm J. ’87
		   Muchmore, Royce A. ’93
		   Obenland, Rebecca R. ’83
		   Pouliot, Stephen Gerald ’91
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IN THE COLLEGES

Science & Engineering Festival
The inaugural U.S. Science & Engi-
neering Festival targeting K-12 stu-
dents took place October 23-24 on the 
National Mall in Washington, DC.

TBP hosted a booth, located about 
a block from the Capitol building, and 
an activity (Expanding Your Mind-
SET). The activity was a condensed 
version of the circuit board MindSET 
module. 

Attendees were greeted by vol-
unteers and asked if they wanted to 
‘build and test’ a lie detector. A brief 
introduction was given detailing the 
circuit board. 

Using either simple or more 
complex principles of Boolean logic, 

circuit 
boards 
were 
used 
to test 
truth 
state-
ments. 
If the 

statement were true, the light indica-
tor on the circuit board would illumi-
nate. If the statement were false, the 
indicator would not light.

Student volunteers comprised 
30 members from the DC Alpha, 
Maryland Beta, and Maryland Delta 
Chapters. 

Degree Trends Move Rankings
From 2000 to 2008, bachelor’s, 
master’s, and doctoral engineering 
degrees increased by 16, 29, and 51 
percent, respectively, according to 
figures presented by the ASEE. This 
growth caused rankings by disci-
plines to change. 
	 The growth in M.E. bachelor’s was 
33%, master’s 37%, and doctorates 
36%.
	 In 2008, mechanical engineering 
B.S. degrees overtook electrical to 
become the largest discipline with 
17,324. This compared to 16,814 in 
electrical engineering, the previous 

leader, which peaked at 21,038 in 2004 
and declined by 3% between 2000 and 
2008. 

Electrical/computer offset the 3% 
decline in bachelor’s with a 34% rise 
of master’s and 47% more Ph.D.s.

Biomedical bachelor’s increased by 
180% during that time, master’s grew 
by 157% and Ph.Ds rose by 226%.

Chemical B.S. and M.S. degrees 
fell by 19% and 10% respectively, 
while doctorates grew by 36%.

A Matter of Grades
The proportion of science and engi-
neering graduates still working in 
those fields after 10 years has gone 
up—except for those with the high-
est G.P.A.s, according to an analysis 
of data from the U.S. departments of 
education and labor. 

Some 43.7% of all 1993 science and 
engineering graduates were still em-
ployed in 2003—43.2% of those with 
the highest grades. This compared 
with 35% of all graduates and 45% 
with higher grades during 1977-87.

The analysis, by public-policy aca-
demics at Rutgers and Georgetown 
universities led them to conclude that 
the U.S. could largely resolve indus-
trial shortfalls by persuading more 
elite graduates to stay in their fields.
	 The proportion of engineers still 
in the field 20 years after graduation 
is 53% for men and 35% for women. 
This was announced after a survey of 
3,349 graduates by the Commission 
on Professionals in Science and Tech-
nology.

Minorities Boost “Urgent”
Efforts to strengthen U.S. science 
and engineering must include all 
Americans, especially minorities—the 
fastest growing groups of the popula-
tion but the most underrepresented 
in science and technology careers. 
This is one of the conclusions of a 
report by the National Academy of 
Engineering, National Academy of 
Sciences, and Institute of Medicine. 

Minority participation in science, 
technology, engineering, and math-
ematics (STEM) education at all levels 
should be an urgent national priority, 
states the report. 

The U.S. labor market is projected 
to grow faster in science and engi-

Dr. Lyle D. Feisel, P.E., Iowa Alpha ’61, 
has been named as interim executive 

director of ASEE. 
He is a past presi-
dent of ASEE and 
is dean emeritus of 
the school of engi-
neering and applied 
science at the State 
University of New 
York at Binghamton. 

Dr. Feisel is the 2002 TBP Distin-
guished Alumnus, writes the popular 
column Lyle’s Laws for The Bent, and 
is a member of the magazine’s edito-
rial board.

Dr. Lee T. Todd Jr., Kentucky Alpha 
’68, has announced his retirement 
next June from the presidency of the 
University of Kentucky. The aca-
demic, inventor, and entrepreneur 
has held the post since 2001.

Dr. Mohamed S. El-Aasser, Pennsyl-
vania Alpha ’62, is now a Lehigh Uni-
versity vice-president directing the 
new office of international affairs. The 
Egyptian-born chemical engineering 
professor is a former dean and pro-
vost at Lehigh. 

Isaac U. Odim, Minnesota Beta ’11, 
Corresponding Secretary and a run-
ning back at University of Minnesota, 
Duluth, is one of two Tau Bates 
named by the National Football 
Foundation & College Hall of Fame 
among 2010 recipients of its national 
scholar-athlete awards. The other is 
Travis A. Nissley, Pennsylvania Eta 
’11, a linebacker at Bucknell. 

SPOTLIGHT

PEOPLE

neering than in any other sector. How-
ever, non-U.S. citizens have accounted 
for almost all growth in STEM doc-
torates, and a number of science and 
engineering disciplines are heavily 
populated by international students. 

Relying on them for U.S. science 
and technology needs is becoming 
“increasingly uncertain” for many 
reasons, concludes the congressionally 
mandated report, including stricter 
visa requirements and the possibility 
that graduates will return home.
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two 15-ton gantry cranes and a hy-
draulic flume, which allows for water-
flow testing. A typical use would be 
to test school-made beams or decom-
missioned bridge beams by loading 
them until failure. The two-story 
building was paid for with $10 million 
from the state, a $3 million gift, and 
the rest from UMD.

Virginia Tech is developing a scien-
eering minor that will unite all scienc-
es with engineering. Students who 
pursue the minor will take courses in 
departments outside their major and 
participate in seminars exploring top-
ics at the interfaces of science and en-
gineering. The school was among 50 
research universities nationwide to 
receive a precollege and undergradu-
ate science education program award 
from the Howard Hughes Medical In-
stitute that will be used to encourage 
faculty to develop new ways to teach 
and inspire undergraduates about 
science and research. Virginia Tech 
received $1.4 million.

Purdue University has opened a 
West Coast partnership center in 
Mountain View, CA, to link the 
school’s expertise in engineering and 
technology with technological com-
panies and entrepreneurs there. The 
institution already has a strong tie to 
Silicon Valley and California—home 
to more than 18,000 alumni, third 
highest after Indiana and Illinois. The 
center is being led by John C. Boyle, 
Indiana Alpha ’80, who has worked 
for Hewlett-Packard and General Mo-
tors, as well as being a partner in two 
Silicon Valley venture-capital firms.

Florida’s university system has 
awarded $10 million in grants to 
boost research and innovation, with 
nearly a quarter going to the Univer-
sity of Florida. The funding comes 
from the “new Florida initiative,” 
which aims to broaden the economy 
beyond agriculture and tourism into 
engineering, health, and science. 
Originally, the Florida board of gov-
ernors requested $100 million for the 
initiative, but the legislature allocat-
ed $12 million. In October, the gover-
nors awarded $2 million to 21 projects 
with commercial possibilities.

FACILITIES

Ohio University is recognizing two 
engineering faculty members with 
new professorships as a result of a 
$95 million estate gift in 2008 for the 
Fritz J. and Dolores H. Russ College 
of Engineering and Technology. Srd-
jan Nesic and Gerri Botte, professors 
of chemical and biomolecular engi-
neering, have been named Russ pro-
fessors. The five-year professorships 
carry an annual salary supplement 
as well as a travel budget to attend 
professional meetings to present and 
promote work. Bequeathed by the 
late Dr. Fritz J. Russ, Ohio Delta ’42, 
an electrical engineering alumnus, 
and Dolores Russ, the estate gift is 
the largest charitable gift to any pub-
lic engineering college in the U.S. 
	 The college also recently estab-
lished the center for electrochemical 
engineering research, funded by 
grants from the state department of 
development and the U.S. Depart-
ment of Defense. The center includes 
an analytical laboratory facility to 
advance electrochemical research and 
has already developed technology 
that converts ammonia from human 
waste-water into hydrogen fuel. The 
lab will enable researchers to perform 
in-situ electrochemistry combined 
with modeling and simulations.

University of Minnesota, Duluth, 
civil engineering students can now 
have hands-on experience, thanks to 
the new $15 million, 34,000-square-
foot Swenson Civil Engineering 
Building. The structure is the most 
user-friendly that department head 
Dr. Andrea J. Schokker, Missouri 
Gamma ’93, has ever seen. “Every-
thing is on display for the students. 
The building itself is a teaching tool; 
everything is exposed.” A high bay 
area split into two sections contains 

ASEE Awards to Tau Bates 
The following Tau Bates were hon-
ored with 2010 ASEE awards: Dr. 
James E. Stice, AR A ’49, Benjamin 
Garver Lamme award; Dr. Philip S. 
Schmidt, TX A ’62, Chester F. Carl-
son award; Dr. Adedeji B.. Badiru, 
P.E., TN G ’79, John L. Imhoff award; 
Robert J. Herrick, MI A ’68, Freder-
ick J. Berger award; and Dr. Johnna 
S. Temenoff, OH A ’98, Meriam/Wiley 
distinguished author award (jointly).

Dr. C. Daniel Mote Jr., California 
Alpha ’59, has retired after 12 years 

as president of 
the University of 
Maryland. He will 
continue his aca-
demic appointment 
as an engineering 
professor. Dr. Mote 
chairs the National 
Research Council 

committee studying global science 
and technology strategies, and their 
effect on national security.

Dr. Marc S. Ingber, Louisiana Beta 
’72, is the new dean of the Univer-

sity of Colorado at 
Denver’s college 
of engineering and 
applied science. Dr. 
Ingber was a pro-
gram director of the 
chemical, biological, 
environmental and 
transport systems 

division at the National Science 
Foundation.

Dr. Mark H. Weichold, P.E., Texas 
Delta ’78, has served as dean of Texas 

A&M University at 
Qatar since Janu-
ary 2007. As dean 
and CEO, he serves 
as the chief execu-
tive officer of Texas 
A&M’s branch cam-
pus. He previously 
served on the main 

campus as associate provost for un-
dergraduate programs and academic 
services during 1998-2003, when 
named as dean of undergraduate 
programs and associate provost for 
academic services.

Dr. Karen T. Marosi, PA E ’94, rep-
resented TBP at the November 14 
inauguration of Dr. John C. Bravman, 
CA G ’79, as president of Bucknell 
University. Dr. Marosi is associate 
dean at Bucknell’s engineering college 
and a PA E Advisor. Dr. Bravman’s 
appointment was reported in the 
Summer issue of The Bent.
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sion as n approaches infinity; when i 
is 1, this limit is defined as e, the base 
of natural logarithms. You can use a 
spreadsheet to calculate the payment 
with an increasing number of time 
intervals and quickly observe that the 
answer is approaching e times 108.

4	 The distance of the center of the 1-
cm-radius ball above the plane surface 
is approximately 4.6208 cm. Label the 
centers of the 4-cm, 3-cm, and 2-cm-
radius balls a, b, and c, respectively. 
Then, as they lie on the plane surface 
and touch, their centers, from a top 
view, project a triangle ABC on the 
plane surface, where AB = √(72 -12) = 
4√3. AC = √(62 -22) = 4√2, and BC = 
√(52 -12) = 2√6. Let d be the center 
of the 1-cm-radius ball as it rests on 
the other three balls and D be its 
projection on the plane surface from 
a top view. Then, letting H equal the 
distance of d above the plane surface, 
AD = √{52 – (H – 4)2}, BD = √{42 – (H 
– 3)2} , and CD = √{32 – (H – 2)2}. Use 
trial and error to find an H such that 
the areas of the three small triangles 
ABD, ACD, and BCD sum to equal the 
area of ABC. Use Herron’s formula 
for calculating the area of a triangle 
when the lengths of the three sides 
are known.

5	 The young girl should release from 
the swing with the swing 29º from its 
static position. She will land about 8.7 
feet from the point directly below the 
swing’s static position. For a pendu-
lum, which the swing is, total energy is 
a constant and equals potential energy, 
mg(h – ho), plus kinetic energy, mv2/2, 
at any point in its arc. Equating kinetic 
and potential energy gives v2/2 = ghm 
– gh, so v = √[2g(hm – h)] = √[2gL(cosθ 
– cosθm)], where θ is the angle the 
swing’s chains make with the verti-
cal and L is the length of the chains. 
Once the girl releases, the distance 
she travels from the release point is 
determined by the formulas for the 
trajectory of a projectile, which are xm 
= xo + vxt and 0 = yo + vyt – gt2/2. Now, vx 
= vcosθ and vy = vsinθ. Solving for t (the 
time it takes the girl to hit the ground) 
gives t = [vy + √(vy

2 +2gyo)]/g. Substi-

The Summer set appears to have been 
somewhat easier than usual. The most 
difficult regular problem was No. 5 about 
the vertical belt sander. However, of the 
answers submitted, at least 80 percent 
were correct for all the problems.

Reader’s entries for the Fall problems will 
be acknowledged in the Spring BENT. 
Meanwhile, here are the answers:

1  Cleo is not remarkably rich. There 
are four “remarkable” traits—artistic 
(ra), beautiful (rb), intelligent (ri), and 
rich (rr), with two women having each 

trait for a total of 8. Since each woman 
has a maximum of three traits, the 
distribution must be 3, 3, 2. Assume 
Ann (A) has two traits. One cannot be 
ri, because then A would also be rr and 
ra, three traits; A also cannot be rb and 
rr, for then she would also be ra, three 
traits. Therefore, A is ra, rb or ra, rr, 
but she cannot be ra, rb, for then both 
Barb (B) and Cleo (C) are ri, rr, and one 
is also rb, but that makes her also ra, 
four traits; and A cannot be ra, rr, for 
then both B and C are rb, ri, but this 
means both are also ra, which makes 
all three women ra. Therefore, A must 
have three traits. There are only four 
possibilities for this: (1) ra, rb, ri; (2) 
ra, rb, rr; (3) ra, ri, rr; and (4) rb, ri, rr. 
(1) and (4) can be ruled out, because 
for A, ri implies rr and rr implies ra, 
both of which would require A to have 
four traits; (3) can be eliminated since 
it requires both Barb (B) and Cleo (C) 
to be rb, which implies they are both 
ra, but this makes all three women ra. 
Therefore, A is ra, rb, rr, which makes 
both B and C ri. Now if C is rr, she is 
also ra, which leaves rb for B, but then 
B is also ra, so all three are ra. Thus, 
C must be ra, rb, ri, and B is ri, rr; so 
C is not rr. 

2	 An estimated 18.37 percent of the 
students cheated. Assume the “Answer 
Yes,” “Answer No,” and “Have You 
Cheated” cards are selected with equal 
probability by the 2,352 students, that 
is 784 for each card. Then 928 – 784 = 
144 students had “Have You Cheated” 
cards and answered “Yes,” indicat-
ing that they had cheated. And 1,424 
– 784 = 640 students had “Have You 
Cheated” cards and answered “No,” 
indicating that they had not cheated. 
The estimated fraction of cheaters is 
then 144/(144 + 640) = 0.1837.

3	 After one year, you will owe the 
banker $271,828,182.85 which is the 
constant, e, times one-hundred million. 
The expression for the annual payment 
is (1 + i/n)n, where i is the annual inter-
est rate and n is the number of times 
per year that interest is compounded.  
For continuous compounding, the pay-
ment is the limit of the above expres-

FALL SOLUTIONS

 Perfect 
*Beaudet, Paul R.	 Father of member
 Bukowski, Justin D.	 OH	A	’90
 Couillard, J. Gregory	 IL	 A	’89
*Hagadorn, Hubert W.	 PA	 E	’59
*Jenneman, Jeffrey H.	 OK	A	’08
*Jones, John F.	 WI	 A	’59
*Kaliski, Burton S., Jr.	 MA	B	’84
   Kaliski, Stephen	 Son of member
*Kimsey, David B.	 AL	 A	’71
*Mayer, Michael A.	 IL	 A	’89
 Midgley, James E.	 MI	 G	’56
*Nabutovsky, Joseph	 Father of member
 Norris, Thomas G.	 OK	A	’56
*Schmidt, V. Hugo	 WA	B	’51
*Spong, Robert N.	 UT	 A	’58
*Strong, Michael D.	 PA	 A	’84
*Thaller, David B.	 MA	B	’93
*White Jr., Warren N.	 LA	 B	’74

Other
*Aron, Gert	 IA	 B	’58
 Beal, Timothy A.	 MI	 A	’84
 Brule, John D.	 MI	 B	’49
*Gaston, Charles A.	 PA	 B	’61
 Handley, Vernon K.	 GA	A	’86
 Holloway, Benjamin R.	 TX	 Z	’02
 Jacobs, Gregory P.	 WI	 B	’09
 Jones, Donlan F.	 CA	 Z	’52
 Lamb, James A.	 NY	 G	’66
 Marks, Lawrence B.	 NY	 I	 ’81
   Marks, Benjamin	 Son of member
 Marrone, James I.	 IN	 A	’61
 Rasbold, J. Charles	 OH	A	’83
 Solt, Matthew	 Son of member
 Spring, Gary S.	 MA	Z	’82
*Stribling, Jeffrey R.	 CA	 A	’92
 Summerfield, Steven L.	 MO	G	’85
 Sutor, David C.	 Son of member
*Voellinger, Edward J.	 Non-member

* Denotes correct bonus solution
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1	 Find the smallest positive integer 
that has a remainder of 1 when divided 
by 2, a remainder of 2 when divided by 
3, a remainder of 3 when divided by 4, 
a remainder of 4 when divided by 5, a 
remainder of 5 when divided by 6, and 
a remainder of 6 when divided by 7.

—Christopher R. Oliver, AL Ε ’08

2	 Five pirates find a chest contain-
ing 100 gold pieces and decide to di-
vide them according to the following 
scheme. In order of seniority, each 
pirate proposes a distribution of the 
gold pieces. All of the pirates then 
vote, and if half or more of the pirates 
accept the proposal, the gold pieces 
are divided as proposed. If not, then 
the proposer must walk the plank and 
drown, and they start the process over 
again with the next most senior pirate 
making a proposal. Assuming the pi-
rates are very intelligent, greedy, and 
interested in surviving, how does the 
senior pirate propose to split the 100 
gold pieces?

—How to Ace the Brain Tickler 
Interview by John Kador

3	 My wife and I recently attended a 
party at which there were four other 
married couples, and various people 
shook hands. No one shook hands with 
himself or herself or with his or her 
spouse, and no one shook hands with 
the same person more than once. After 
the handshakes were over, I asked 
each person, including my wife, how 
many hands he or she had shaken. To 
my surprise, each had shaken a differ-
ent number of hands. How many hands 
did my wife shake?

—Knotted Doughnuts and Other 
Mathematical Entertainments 

by Martin Gardner

4	 Professor Asterisk treated his 
friend, Professor Scalene, to a ride 
on the local bus. He asked the driver 
for two transfer tickets, which had 
consecutive five-digit serial numbers. 
He mentally added the ten digits and 
informed Professor Scalene that the 
sum was 62. Professor Scalene asked 
if the sum of the digits of the serial 
number on either of the tickets were 
in the range of 29 to 39, inclusive. After 

Professor Asterisk answered, Profes-
sor Scalene remarked, “I now know 
what the two serial numbers are.” 
What were the serial numbers?

—Hard-to-Solve Brainteasers 
by Jaime and Les Poniachik

	
5	 A sparrow, flying horizontally in a 
straight line, is 20 m directly below an 
eagle and 40 m directly above a hawk. 
Both the eagle and the hawk always 
fly directly at the sparrow, and they 
reach it simultaneously. If the sparrow 
is flying at a speed of 15 m/s and the 
hawk is flying at 30 m/s, how fast is the 
eagle flying?

—Chases and Escapes
 by Paul J. Nabin

B onus.  A regular dodecahedron has 
12 faces in the shape of regular penta-
gons. If some, including none or all, of 
the faces are painted red and the rest 
are painted blue, how many dodeca-
hedrons that are distinguishable from 
each other are possible? 

—Classic Puzzles 
by Gyles Brandreth 

C omputer Bonus.  A, B, and C are 
different nine-digit integers that each 
use the digits 1 through 9 once and only 
once. What is the value of C that satis-
fies the equation, A x B = C2, and where 
A and B are also perfect squares?
		  —Madachy’s Mathematical 

Recreations by Joseph S. Madachy

Send your answers to any or all of the 
Winter Brain Ticklers to Jim Froula, 
Tau Beta Pi, P. O. Box 2697, Knoxville, 
TN 37901-2697 or email to BrainTick-
lers@tbp.org only as plain text. The 
cutoff date for entries to the Winter 
column is the appearance of the Spring 
Bent in late March. The method of 
solution is not necessary. 
	 We welcome any interesting prob-
lems that might be suitable for the 
column. The Computer Bonus is not 
graded. Jim will forward your entries 
to the judges who are Dr. H.G. McIl-
vried III, PA Γ ’53; F. J. Tydeman, CA 
Δ ’73; J. L. Bradshaw, PA Α ’82; and the 
columnist for this issue, 

—D. A. Dechman, TX Α ’57.

tuting into the equation for x gives x 
= xo + (vcosθ/g)[(vsinθ + √(v2sin2θ + 
2gyo)], where xo = Lsinθ and yo = L(1 
– cosθ) + ho. Using trial and error (with 
L = 6 ft and ho = 2 ft) on the swing’s 
angle at the release point to discover 
that 29º gives the maximum attainable 
distance.

B onus.  The punter should aim at the 
six-yard line and expect to have the 
ball placed, on average, at the 14-yard 
line. The normal probability distribu-
tion is given by p = [1/(σ√(2π))]exp(-
θ2/2σ2), where θ is the deviation from 
the aim angle, θa and varies from -45o to 
+45o, and σ = 7.5 is the standard devia-
tion. (Although the normal distribution 
goes from -∞ to +∞, we can truncate 
this range without loss of accuracy.  
After all, this is football!) Pick a yard-
line aim point ya; then the aim angle 
is given by θa = tan-1[(50-ya)/(80/3)]. 
The yard line for other angles is given 
by y = 50-(80/3)tan(θa+θ), except that 
when y is negative (indicating that the 
ball crossed the goal line), y = 20. The 
expected value of the yard line for spot-
ting the ball is then the integral from 
-45o to +45o of pydθ. It is easy to write a 
simple numerical integration computer 
program that varies ya to find the mini-
mum expected ball-placement spot. 
However, a spreadsheet also works 
well. Program the expressions for y 
and p into the spreadsheet (with ya 
as a variable), and calculate y for unit 
increases in θ from -45 to 45. (This is 
sufficiently accurate for this problem.) 
Then, sum the expected values. Repeat 
with various values of ya until the mini-
mum listed above is found.

C omputer Bonus. The next two pal-
indromic squares that have an even 
number of digits are 637,832,238,736 
= 798,6442 which has 12 digits and 
4,099,923,883,299,904 = 64,030,6482 
with 16 digits! This is quite a distance 
from the first such number 698,986, 
whose square root is 836. An eight-
digit palindrome can be expressed as 
abcddcba where a can equal 1, 4, 5, 6, 
or 9 and b, c, and d can equal 0 through 
9. Write a computer program to check 
each possible combination to see when 
a perfect square occurs. Do this for 
6, 8, 10, 12, 14, and, finally, 16-digit 
palindromes.
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CHAPTER ETERNAL The condensed style of these notices of death is made necessary by Tau Beta Pi’s large 
membership and space limitations in The Bent. You may write the Editor for further 
facts concerning the following deceased members. The assistance of all is earnestly sought 
in reporting to TBP the deaths of Association members, with appropriate details.

AL	 A	 ’60	 Duck, Sherman W.; July 10, 2008.
AL	 B	 ’44	 Potter, J. Leith; July 20, 2010.
		  ’50	 Walsh, Eugene J.; September 3, 2010.
		  ’52	 Downey, James A.; April 15, 2010.
AZ	 G	 ’07	 Archambault, Joshua C.; March 12, 2010.
AR	 A	 ’37	 Bona, Louis E.; no details.
		  ’89	 Acre, Lawrence J.; May 31, 2008.
CA	 A	 ’41	 August, George R.; August 2, 2010.
		  ’42	 Cambra, Jessie G.; December 12, 2008.
		  ’47	 Alden, Donald W.; June 14, 2010.
		  ’56	 Warriner, Philip C.; January 31, 2009.
CA	 B	 ’46	 Sellers, Ernest E.; March 30, 2002.
		  ’46	 Stephenson, Elliott O.; December 1, 2008.
		  ’47	 Bowerman, Francis R.; July 10, 1998.
		  ’47	 Mac-Lean, Douglas J.; July 6, 2005.
		  ’47	 Meier, Dale J.; June 11, 1996.
		  ’47	 Sturdevant, Clayton R.; February 6, 2003.
		  ’48	 Beder, Earl; January 19, 1995.
		  ’48	 Bloom, Justin L.; November 19, 2005.
		  ’48	 Dalton Jr., Robert D.; May 11, 2010.
		  ’48	 Dixon, William J.; June 22, 2007.
		  ’48	 Emerson, Frank M.; July 18, 2004.
		  ’48	 Harder, James A.; December 30, 2006.
CA	 G	 ’38	 Ward, Philip L.; 2009.
		  ’50	 Potter, Myron; August 26, 2010.
		  ’71	 Leach, M. Robert; September 26, 2009.
CA	 D	 ’43	 James, Lee B.; no details.
CA	 E	 ’57	 Potter, Ronald A.; August 9, 2010.
		  ’71	 Kingsley, William E.; February 13, 2009.
CA	 Z	 ’49	 Smith, Richard L.; June 17, 2010.
CA	 H	 ’59	 Mattingly, Marvin L.; July 21, 2010.
CO	A	 ’52	 Newton, Bobby G.; May 16, 2010.
CO	B	 ’46	 Frisch, Bernard E.; June 4, 2010.
		  ’59	 Eastman III, Harry O.; no details.
CT	 A	 ’42	 Whittemore, Robert N.; no details.
		  ’50	 Roessel Jr., Lawrence R.; no details.
		  ’55	 Vercellone, Peter T.; September 4, 2010.
		  ’56	 Ross, Donald J.; May 30, 2010.
CT	 B	 ’58	 Swatt, Edward P.; September 23, 2010.
		  ’60	 Oloughlin, James F.; March 17, 2010.
DC	 B	 ’59	 George, Theodore A.; April 30, 2010.
FL	 A	 ’57	 Schrade, Earl E.; June 9,1994.
		  ’59	 Isaman, William C.; August 27, 2002.
FL	 B	 ’60	 Taub, Murray G.; April 9, 1998.
GA	 A	 ’58	 Herrman Jr., Charles C.; April 26, 2002.
		  ’59	 Minkin, Joseph L.; November 23, 2002.
		  ’60	 Grenga, Helen E.; April 12, 2006.
IL	 A	 ’41	 Ireland, Herbert O.; no details.
		  ’43	 Wong, Homer S.; January 17, 2005.
		  ’47	 Hattis, Russell E.; no details.
		  ’51	 Rosenberg, Alfred H.; no details.
		  ’58	 Carlston, Carl E.; September 16, 2002.
		  ’58	 Spafford, Michael L.; January 27, 1985.
IL	 B	 ’49	 Newman, Howard L.; no details.
		  ’51	 Bielak, Sigmund H.; June 20, 2008.
		  ’51	 Storer III, Edwin W.; August 2, 2010.
		  ’52	 Weinberg, Alfred; no details.
		  ’56	 Lister, John W.; no details.
		  ’57	 Gadbois, Richard D.; no details.
		  ’57	 Mayle, Bernard K.; June 3, 2005.
		  ’58	 McConahay, John B.; April 30, 1998.

		  ’60	 Givens, Shelby D.; June 7, 1997.
IN	 A	 ’41	 Westburg, Vernon B.; no details.
		  ’48	 Clark, Paul S.; July 13, 2010.
		  ’51	 Baxter, Alan J.; no details.
		  ’55	 Kishline, Samuel J.; no details.
		  ’56	 Keerbs, Gerald E.; December 22, 2004.
		  ’56	 Schmucker, James P.; October 2, 2005.
IN	 B	 ’57	 Frump, Clyde R.; July 22, 2001.
IA	 A	 ’39	 Durham, Charles W.; no details.
		  ’41	 Hoehn Jr., Alfred J.; April 19, 2010.
		  ’57	 Polenz, Daryl L.; July 2, 2009.
IA	 B	 ’38	 Jungjohann, Vernon H.; May, 2010.
KS	 A	 ’52	 Haworth, Lee O.; September 17, 2010.
		  ’56	 Dalton, Benjamin A.; April 30, 2005.
		  ’59	 Straub, Fred C. H.; February 6, 2004.
		  ’70	 Carrier, Christopher M.; September 26, 2010.
KY	 A	 ’39	 Hendry, Wickliffe B.; no details.
		  ’50	 Anderson, Ralph G.; no details.
		  ’65	 Conway, Leon T.; no details.
LA	 A	 ’59	 Averyt, Joseph H.; August 16, 2000.
LA	 B	 ’34	 Roehm, Jack M.; July 15, 2010.
		  ’50	 Groves Jr., Frank R.; February 14, 2010.
LA	 G	 ’56	 Wightman III, Charles E.; October 14, 2008.
LA	 D	 ’57	 Braquet, Merlin X.; May 30, 2006.
ME	 A	 ’45	 Parmenter, Robert H.; June 3, 2005.
		  ’49	 Dutton, Robert C.; no details.
MD	A	 ’38	 Adams Jr., James B.; August 6, 2010.
MD	B	 ’42	 Carpenter, Frank G.; no details.
		  ’67	 Smith, Barry B.; June 16, 2010.
MA	 B	 ’44	 Floden, John G.; April 30, 2010.
		  ’57	 Schachtman, Marshall G.; January 31, 2002.
MA	 Z	 ’59	 Sylvia, Theodore R.; February 26, 2009.
MI	 A	 ’41	 Giddings, George A.; October 19, 2010.
		  ’43	 Buwalda, Watson C.; August 23, 2009.
		  ’51	 Little, William A.; no details.
		  ’53	 Meyer Jr., Leslie C.; no details.
MI	 G	 ’38	 Schafer Jr., Vernon E.; no details.
		  ’64	 Rice, James E.; August 7, 2009.
MI	 D	 ’62	 Leffler, John E.; April 2010.
MN	A	 ’37	 Cartwright, Paul A.; May 31, 2009.
		  ’42	 Bowers, Charles E.; no details.
		  ’43	 Geankoplis, Christie J.; no details.
MS	 B	 ’70	 Rollins, Martha M.; November 10, 2003.
MO	A	 ’42	 New, John C.; July 28, 2010.
MO	B	 ’42	 Kisslinger, Fred; September 20, 2010.
		  ’42	 McGhee, Vernon T.; July 4, 2010.
		  ’50	 Belew, Leland F.; June 6, 2008.
		  ’53	 Hansen, Peter G.; no details.
MT	 A	 ’30	 Johnson, Frithiof V.; September 8, 2010. [Centenarian No. 73]
NE	 A	 ’40	 Winter, Eva A.; June 13, 2006.
NJ	 A	 ’34	 Kanzaki, George A.; no details.
		  ’40	 Garbarini, Robert F.; October 12, 2010.
NY	 A	 ’42	 Hertwig, Waldemar R.; April 1, 2010.
NY	 G	 ’47	 Engel, Walter R.; May 6, 2010.
		  ’57	 McCabe, Peter S.; September 2010.
		  ’60	 Schwartz, William C.; no details.
		  ’67	 Repperger Jr., Daniel W.; January 3, 2010.
NY	 D	 ’66	 Backer, Donald C.; July 25, 2010.
NY	 Z	 ’43	 Oates Jr., Clifford; September 27, 2010.
NY	 H	 ’47	 Windman, Arnold L.; June 19, 2010.
		  ’48	 Rabinow, Jacob; September 11, 1999.
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		  ’59	 Sitomer, James L.; July 14, 2010.
NY	 Q	 ’56	 LeClair, John E.; February 10, 2008.
NY	 L	 ’48	 Van Hare Jr., George F.; October 6, 2008.
NY	 N	 ’92	 Szustak, Peter W.; no details.
NC	 A	 ’61	 Henson, Benjamin H.; December 8, 2009.
OH	B	 ’47	 Ranz, William E.; October 20, 2009.
OH	G	 ’51	 Edwards, David A.; no details.
OH	D	 ’51	 Bode, Clarence A.; September 19, 2010.
		  ’63	 Ferguson, Donald B.; March 13, 2010.
OH	E	 ’75	 Lowenkamp, Allen R.; September 8, 2010.
OH	H	 ’61	 Gamble, John T.; 2010
OH	 I	 ’40	 Metcalf, Coburn C.; no details.
OR	 A	 ’43	 Chaffin, Leo E.; no detaiis.
PA	 A	 ’58	 Geesey, Roger A.; November 4, 2009.
PA	 B	 ’51	 Goodenow, Robert H.; June 2010.
		  ’77	 Koszela, Paul J.; no details.
PA	 G	 ’31	 Seanor, Rex C.; February 26, 2010. [Centenarian No. 67]
		  ’51	 Mallory, Robert W.; March 13, 2009.
PA	 D	 ’39	 Zahler Jr., Charles W.; September 16, 2010.
		  ’08	 Chan, Jeremy G.; 2010
PA	 H	 ’51	 Jack, Joseph E.; no details.
		  ’51	 Shearer, Richard E.; October 2, 2008.
PA	 I	 ’56	 McWilliams Jr., Thomas G.; no details.
SC	 A	 ’82	 Hunter, S. Mark; no details.
SC	 B	 ’67	 Young Jr., Ralph L.; October 17, 2010.
SC	 G	 ’62	 Jackson, V. Brian; no details.
TN	 A	 ’41	 Griscom Jr., Harry F.; April 16, 2006.
		  ’43	 Shamblin, Henegar D.; August 28, 2010.
		  ’44	 Hubbs, David R.; no details.
		  ’49	 Anderson, Charles A.; August 28, 2008.
		  ’49	 Kestner, William N.; February 20, 2007.
		  ’50	 Harr, Minnis C.; September 27, 2010.
		  ’50	 Pique, Munce M.; July 20, 1995.
		  ’51	 Francisco, Dillard M.; April 17, 2010.
		  ’54	 French, James L.; April 21, 1997.
		  ’79	 Abraham, Thomas J.; October 28, 2010.
TN	 B	 ’46	 Turnley Jr., Edmund W.; September 27, 2008.
		  ’49	 Gwinn, Allen F.; February 16, 1991.
		  ’55	 Smith, John W.; October 2, 2010.
TN	 G	 ’86	 Schenk, William P.; September 3, 2010.
TX	 A	 ’38	 Kasperik, Archie S.; no details.
		  ’39	 Souther, Robert E.; March 17, 1995.
		  ’42	 Fair, James R.; October 11, 2010.
		  ’42	 Oneal, Marion B.; September 11, 2002.
		  ’43	 Kovar, Wilbert J.; no details.
		  ’47	 Folmar, Laurie W.; March 26, 2007.
		  ’47	 McWherter, Robert C.; September 16, 2008.
		  ’48	 Anderson, Ben H.; November 1, 2003.
		  ’48	 Haws, Ray C.; April 9, 2002.
		  ’49	 Salane, Harold J.; March 19, 2000.
		  ’49	 Standley, Milton H.; August 2, 2009.
		  ’49	 Younger Jr., Dewey G.; July 16, 2010.
		  ’50	 Barnes, C. Glenn; September 12, 2008.
		  ’50	 Burford, Louis C.; July 9, 2009.
		  ’50	 Livingston, John W.; March 20, 2006.
		  ’50	 Nicodemus, William F.; November 19, 1991.
		  ’52	 Cooper, Norman R.; no details.
		  ’53	 Barker, Calvin L. R.; November 3, 2008.
		  ’53	 Chai, Hi-Chang; October 22, 2001.
		  ’53	 Crocker, Clinton P.; March 25, 2004.
		  ’53	 Draper, Robert L.; March 21, 2003.
		  ’54	 Warner Jr., James L.; July 13, 1998.
TX	 B	 ’49	 Reynolds, Charles W.; June 1, 2003.
		  ’49	 Yuzbick, Raymond J.; October 13, 1998.
		  ’51	 Bergan, Reuben A.; September 18, 2010.
		  ’52	 Freels, Earl A.; November 1, 2000.
		  ’52	 Walker, George P.; May 15, 1998.
TX	 G	 ’40	 Spaw Jr., Louis D.; no details.
		  ’44	 Rooke, David L.; August 5, 2009.

		  ’49	 Bridges, Wilson B.; December 12, 2004.
TX	 D	 ’38	 Collie, Robert M.; June 2, 2000.
		  ’39	 Whiting, Robert L.; May 4, 2005.
		  ’42	 Gallaway, Bob M.; November 29, 2009.
		  ’46	 Ervin, Burl H.; February 20, 1995.
		  ’47	 Jones, Mortimer D.; July 12, 2003.
		  ’49	 Jones, Wilbourne O.; no details.
		  ’49	 Linn, Dudley P.; June 7, 2002.
		  ’50	 Fromme, Gillig L.; May 22, 2003.
		  ’53	 Ransdell, Clifford H.; May 30, 2004.
		  ’54	 Bailey, Bobby G.; February 15, 2004.
		  ’54	 Willis Jr., James E.; January 3, 2005.
		  ’55	 Austin, James E.; December 21, 2004.
		  ’77	 McQuien, Larry J.; no details.
UT	 A	 ’39	 Stroh, Opal Y. C.; April 5, 1999.
		  ’52	 Hensala, Walfred E.; February 2, 2008.
UT	 G	 ’52	 Kahel, Martin; no details.
VA	 B	 ’44	 Jones, Jane H.; October 26, 2009.
		  ’44	 Pannill Jr., James K.; February 1, 2010.
		  ’48	 Seay, Carlton E.; May 22, 2008.
		  ’49	 Rhodes Jr., Clarence A.; June 6, 2000.
		  ’50	 Nance, Robert E.; September 15, 2010.
		  ’51	 Lilly, Weldon G.; no details.
		  ’62	 Kennedy, Robert K.; August 2010.
WA	A	 ’40	 Putt, Gladyn H.; May 2010.
		  ’42	 Eberstein, Clyde F.; January 1, 2008.
		  ’43	 Yaplee, Harry S.; no details.
		  ’44	 Lindell, Harry W.; January 20, 2004.
		  ’47	 Wallstrom, Lloyd L.; January 23, 2010.
		  ’50	 Chong, Antonio T.; March 2, 1998.
		  ’50	 Detering, Haerman; December 7, 2000.
		  ’50	 Webb, Sanford E.; June 9, 2007.
		  ’51	 Pleger, Leland C.; July 24, 1994.
		  ’52	 Broten, Caroline S. L.; May 6, 2009.
		  ’53	 Oakes, Glen K.; May 8, 2010.
		  ’54	 Johnson, Warren C.; December 1, 1994.
		  ’54	 Yoshinaka, Kenji; July 17, 2007.
WA	B	 ’49	 Carlson, Ernest R.; December 2008.
		  ’49	 Sethre, Vernon C.; April 12, 1995.
WV	A	 ’50	 Foreman, A. Robert; September 21, 2004.
		  ’53	 Moore, Theodore D.; January 20, 2004.
WI	 A	 ’37	 Hoeppner, Conrad H.; March 24, 2005.
		  ’43	 Hagensick, C. Gordon; September 24, 1997.
		  ’51	 Meyer, Gerhardt E.; March 11, 1997.
		  ’54	 Nord, Jay M.; no details.
		  ’59	 Aasterud, Jon P.; 2003.
WI	 B	 ’49	 Evans Jr., Walter J.; November 1, 2001.
		  ’49	 McElroy, William J.; February 22, 2009.
		  ’50	 Haig, John M.; October 4, 2003.
		  ’53	 Rynning Jr., Alfred; November 19, 2001.
WY	A	 ’72	 Mangan, James J.; October 7, 2009.
ST	 E	 ’44	 Gandee, Irvine E.; May 13, 2010.
ST	 Y	’51	 Harris, Morley M.; November 29, 2009.

Tau Beta Pi Planned GivingTau Beta Pi Planned GivinG
Tau Beta Pi’s updated 26-page guide to planned-
giving opportunities shows how your support can 
benefit both ΤΒΠ and your financial situation. 
	 Topics include:
• Gifts of cash, stock, real estate, & life insurance,
• Charitable remainder trusts, and 
• Charitable lead trusts.

To request a copy, email: GivingBooklet@tbp.org 
or write:  Tau Beta Pi, P.O. Box 2697, Knoxville, 
TN 37901-2697.



52 WINTER 2011 THE BENT OF TAU BETA PI

The Executive Council met in 
Knoxville, TN, on June 12, 2010.

 
The selection of Dr. Robert E. Efimba, P.E., MA B ’63, 
Chief Advisor to the District of Columbia Alpha Chap-
ter, as the 2010 TBP National Outstanding Advisor was 
accepted. District 9 Director Brenda A. Kramer, Chair 
of the 2010 Laureate Selection Committee, reported that 
her group had named five Laureates from 14 nominees. 
The selections of Dr. Merl Baker, P.E., KY A ’45, as the 2010 
TBP Distinguished Alumnus and of Dr. Donna S. Reese, MS 
A ’79, as the 2010 TBP-McDonald Mentor were accepted. 

The Council re-appointed as District Directors for 
2010-13: L.J. Swett, P.E., A.J. Rovnan, C.G. Campbell, 
A.J. Flowerday, M.W. Ohland, R.C. Huck, J.C. Hill, J.G. 
Dabling, J.R. Burnett, S.E. Fable, and P.D. Homen, 
and for 2010-11: R.W. Mead. The Council voted Distin-
guished Service Awards to retiring District 9 Director 
C.W. Caldwell, CA A ’64, and District 10 Director J.N. 
Comardelle, LA A ’01, and a Resolution of Appreciation 
to retiring District 6 Director C.M. Gearheart, KY B ’04. 

The Council appointed Kassy M. Lum, KY A ’10, Adri-
ann R. Sullivan, KS G ’10, and Brian R. Buisson, LA E 
’06, as Directors of Districts 6, 9, and 10, respectively, to 
terms ending 2013. Councillors reported on their atten-
dance at District Spring Conferences with invited alumni 
and decided to hold a meeting of National Officers and 
Directors in Knoxville, TN, on June 11, 2011. 

The Council voted Distinguished Service Awards to 
retiring Engineering Futures Facilitators J.A. Huggins, 
P.E., FL A ’96, and I.H. Klestadt, CA E ’84, and a Resolu-
tion of Appreciation to D. Truque, FL Q ’04. Engineering 
Futures Facilitators M.D. Czebatul, C.G. Gorzkowski, 
N.F. Gray, F.A. Leon, Dr. J.R. Luchini, P.E., L.A. Matta, 
J.M. Nolan, M.L. Peterson, and R.W. Pierce were re-ap-
pointed for 2010-13; and S.C. Dao, P.E., W.A. Hillard, M.D. 
Lauer, and R. Singhal were re-appointed for 2010-11. 

Councillor Norman Pih reported on the meeting of the 
Engineering Futures Planning Committee in Phoenix, 
AZ, on May 1. George J. Morales, FL E ’06, was ap-
pointed as an Engineering Futures Facilitator for a term 
ending June 2013. 

Executive Director J.D. Froula reported that chap-
ters had ratified the Constitution amendment from the 
2009 Convention that now requires an Executive Council 
to take office within 11-14 months after its election. 
The Council reviewed and modified plans for the 2010 
Convention to be held in King of Prussia, PA, on October 
7-9. A proposal to allow more than one officer or direc-
tor to serve as advisor to a committee was reviewed and 
will be sent to the Convention. The Council appointed a 
permanent Convention Chair and a Parliamentarian for 
the 2010 annual meeting. 

The Council approved a petition to establish the Phila-
delphia, PA, Alumnus Chapter. The Council reviewed the 
preliminary petitions for new collegiate chapters from the 

EXECUTIVE COUNCIL MEETING

local engineering honor societies at the University of San 
Diego and Fairfield University, and Mr. Pih [actual:  Vice 
President Solange C. Dao, P.E.] and Councillor Jonathan 
F.K. Earle, Ph.D., P.E., were named to represent the Council 
on respective inspection visits on September 16 and 23. 

Councillor Earle reported on recent progress in the 
TBP K-12 MindSET Program. The Council made modi-
fications to a proposed draft of a new Fellowship/Schol-
arship brochure. Vice President Dao reported on the 
meeting of the Advisor Recruitment and Development 
Committee in Washington, DC, on May 22.

Project grants with cash awards were given under the 
Greater Interest in Government Program to the Califor-
nia Psi Chapter and South Dakota Alpha Chapter, and the 
local projects will be reported in later issues of The Bent. 

The Council received the report of the Trust Advisory 
Committee meeting on April 9 in Ft. Myers, FL. Presi-
dent L.A. Simonson reported on his visits with alumni 
in Arizona, California, Florida, Michigan, Texas, and 
Tennessee on behalf of the Financial Development Com-
mittee. The Council granted Resolutions of Appreciation 
to committee members R.W. Pierce, WA A ’70, and C.W. 
McDonald, NC G ’74, for their service on the FDC. 

Mr. Froula reported on the status of the 2010 Alumnus 
Giving Program, on the status of the multi-state chari-
table-organization registration project, and on the various 
information-technology improvements; his third-quarter 
financial report of the fiscal year had been sent to the 
Council and was accepted. A contract had been signed 
with KODA Inc., to provide engineering job opportunities 
to TBP members. The salary schedule for the Headquar-
ters staff was modified in accordance with merit policy 
and the cost-of-living index. The Council approved the 
2010-11 budget and a plan for the July 31 allocation trans-
fers to the trust funds. 

The Council established the Charles O. Forge Fel-
lowship Fund with $200,000 and the Forge Scholarship 
Fund with $400,000 from a recent bequest. The Council 
added $50,000 to the Convention Fund and $10,000 to the 
MindSET Fund with the remaining Forge bequest. First 
priority for use of the earnings will be given to student 
members of the California Gamma Chapter. 

	 	 	 	 	 	 	
 

Through a partnership with JobTarget, Tau Beta Pi has 
a state-of-the-art job board. Members can post resumes, 
browse nearly 600 engineering jobs, faculty positions, and 
internships, and employers may browse resumes.
	 Job postings are updated weekly— visit tbp.org/pages/
ForMembers.

"THE BEST People" Engineering Job Board
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ΤΒΠ Directory
Executive Council

	 President Larry A. Simonson, Ph.D., P.E., SD Α ’69, SDSM&T 
Foundation, 501 E. St. Joseph St., Rapid City, SD 57701.		
                                    		  (larry@tbp.org)
	 Vice President Solange C. Dao, P.E., FL Α ’95, 1110 E. Marks 
St., Orlando, FL 32803.		  (solange@tbp.org)
	 Councillor Jonathan F.K. Earle, Ph.D., P.E., FL Α ’65, 8516 SW 
20th Lane, Gainesville, FL 32607.  	 (jonathan@tbp.org)
	 Councillor Jason A. Huggins, P.E., FL Α ’96, 4701 Hickory 
Shores Blvd., Gulf Breeze, FL 32563. 	 (jason@tbp.org)
	 Councillor Norman Pih, TN Α ’82, # 10, 811 W. Cherry Ave., 
Flagstaff, AZ 86001.		  (norman@tbp.org)

International Headquarters
	 Executive Director James D. Froula, P.E., TN Α ’67,  P.O. Box 
2697, Knoxville, TN 37901-2697.       	 (tbp@tbp.org)

The Executive Council met by telecon-
ference August 6 and August 23 and in 

Orlando, FL, on September 11, 2010.
 
The Council appointed Dr. Darrell W. Donahue, NC A ’86, 
to the Fellowship Board for a term ending in July 2011. 
The Council enthusiastically voted one TBP Superior 
Service Award and three Resolutions of Appreciation to 
retiring advisors of the collegiate chapters. 

The Council re-appointed Dr. Robert E. Efimba, P.E., 
Dr. Sally J. Steadman, and Barry I. Frost III to the Advi-
sor Recruitment and Development Committee to terms 
ending in June 2011 and appointed Dr. Robert L. Ward, 
OH I ’88, to the ARDC to a term ending in June 2012. 

The Council appointed Kimberly R. Stillmaker, CA R 
’08, as District 15 Director to a term ending in June 2013 
and voted a Resolution of Appreciation to Dr. M.W. Oh-
land, FL A ’96, retiring District 8 Director. 

The Council received the Membership Study Report 
for 2009-10 indicating that a significant number of engi-
neering students continue to seem uninterested in TBP 
membership.

A Project Grant with a cash award was given under 
the TBP K-12 MindSET Program to the Michigan Gamma 
Chapter, and the local project will be reported in a later 
issue of The Bent. Councillor Earle reported on recent 
progress in the program, including working with chapters 
to make contacts in their local school districts to be ready 
to start teacher training in the fall. The goal is to complete 
20 training sessions during the year. The Council approved 
plans for a MindSET meeting of chapter representatives 
and school-district liaisons in Kansas City, MO, in Novem-
ber. 

The Council reviewed and modified plans for the 2010 
Convention to be held in Valley Forge, PA, and approved 
$4,000 for a Convention social event and $2,000 to conduct 
voting by text-polling contingent upon protected con-
fidentiality of phone numbers. The Council decided to 
invite the TBP Trust Advisory Committee to the annual 
business meeting. 

Executive Director Froula reported on the status of 
the 2010 Alumnus Giving Program and the multi-state 
charitable-organization registration project, and his 
preliminary fourth-quarter financial report of the fiscal 
year and his annual report were received by the Council. 
The Council reviewed the draft of the TBP Trust Invest-
ment Policy and submitted it to the 2010 Convention for 
review. The Council received the preliminary auditor’s 
report. The EC reviewed and suggested updates for the 
Trust Investment Reference Document.

The Council established the Marlin U. Zimmerman Jr., 
(MD A ’44) Fellowship Fund to receive a large restricted 
bequest. The Council added $70,000 to the Convention 
Fund from a recent payment from the Charles O. Forge, 
CA G ’56, bequest to cover the cost of California Gamma 
delegates and advisors to attend the Convention. The 
Council made plans to restore the Stabile Scholarship 
Fund to its permanently restricted level by the end of the 
2014-15 fiscal year. The Council approved the new Fellow-
ship/Scholarship Program brochure with changes. 

President Simonson and Mr. Froula reported upon 
the 30th consecutive TBP Reception at the ASEE annual 
conference in Louisville, KY, on June 21. 

The Council discussed focus areas and priorities of its 
strategic plan for the next four years. 

The Executive Council met in King of 
Prussia, PA, on October 6, 2010.

J.G. Dabling, R.L. Werneth, and D.A. Stirm were appoint-
ed to the Alumnus Recognition Selection Committee. 

President Simonson reported on recent visits with 
alumni in Huntsville, AL, and King of Prussia, PA. 
Councillor J.F.K. Earle reviewed progress made toward 
the TBP K-12 MindSET Program, and the Council ap-
proved funding for a MindSET meeting of chapter repre-
sentatives and school-district liaisons in Kansas City, MO, 
in November. 

Executive Director Froula reviewed the final program 
and logistical details of the 2010 Convention. 

The auditor’s report was accepted. The auditor’s man-
agement letter was reviewed with respect to segregation 
of duties and the small size of the Headquarters staff. The 
Council authorized a feasibility study for a capital cam-
paign to be completed and reported in June. The Council 
approved updates to the TBP Trust Investment Refer-
ence Document. 

The Council approved the inspection report of the visit 
to the petitioning group at the University of San Diego; 
that petition will be presented to the 2011 Convention. The 
Council reviewed the inspection report of the visit to a pe-
titioning group at another university and decided that the 
petition was not ready for submission to the Convention. 

The Council appointed members of a Search and 
Screen Committee, chaired by Russell W. Pierce, WA 
A ’70, to review applications and nominations for TBP 
Executive Director. Mr. Froula announced his planned 
retirement in October 2011. 
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A L U M N U S  N OT E S

Florida Gamma
John B. Ramil, ’78, has been named as 
president and chief executive officer 

of TECO Energy 
Inc. He was for-
merly president 
and chief operating 
officer. Ramil first 
joined his firm as a 
cooperative educa-
tion student with 
Tampa Electric in 

1976 and joined the board of directors 
in 2008.

Iowa Alpha
Stephen R. Lorenc, ’86, has been 
named senior vice-president and 
general manager of diagnostic X-ray 
business for Philips Healthcare based 
in Hamburg, Germany. He has held 
a variety of positions in the past at 
GE Healthcare where he spent the 
first 19 years of his career, as well as 
Baxter and Covidien prior to taking 
on this role.

Kansas Gamma
Kyle R. Kuhlman,’05, is an aviation 
hardware design engineer at Garmin 
in Olathe, KS.

Maryland Beta
John R. Mularski, ’05, received the 
space flight awareness launch hon-
oree award for his work in support 
of NASA’s Space Shuttle and Inter-
national Space Station programs at 
Johnson Space Center. He is a Bar-
rios Technology employee, serving 
as an extravehicular activities task 
instructor and flight controller.

Maryland Gamma
Capt. Robert B. Dishman, ’85, is 

program manager 
for the U.S. Navy’s 
persistent maritime 
unmanned-aircraft-
systems program 
office, headquar-
tered in Patuxent 
River, MD. He is 

Alabama Alpha
Elizabeth C. Minor, ’82, has been 
joined in membership at the Auburn 
University chapter by son William C. 
Minor, ’09.

Alabama Beta
Dr. Richard M. Hamner, P.E., ’67, is 
now president of the Green Mountain 
Soap Company in Huntsville, AL, 
first incorporated in 1992 to make an 
additive-free product.

Dr. Erin Y. Akin, ’98, is now a vet-
erinary neurology and neurosurgery 
resident at Auburn. She became a vet 
student, including studies at a game 
reserve in South Africa, after working 
for five years as a chemical engineer. 
She is also working on a master’s in 
biomedical studies.

California Gamma
Alison L. Hu, ’96, is now senior man-
ager for learning and organizational 
development at virtualization soft-
ware provider VMware, Inc. She is a 
ΤΒΠ Laureate and served as Execu-
tive Councillor during 2002-06.

California Rho
Ronald E. Bourgault, ’85, has joined 
engineering design and consulting 
firm Mazzetti Nash Lipsey Burch 
(M+NLB) as associate principal and 
co-leader at the Denver office. He 
was formerly owner of ABS Consul-
tants, Inc.

Colorado Alpha
Stephen R. Nelson, ’75, has retired 
to Vancouver, WA, and will continue 

selling and work-
ing with antique 
clocks, as well as 
playing the ham-
mered dulcimer. 
This follows 30-
plus years in tech-
nology licensing, 
and environmental 

remediation, which netted him six 
patents.

responsible for the development, 
production, fielding, and sustainment 
of all persistent maritime unmanned-
aircraft systems. His operational as-
signments included service as a P-3 
Orion pilot and squadron command-
ing officer.

Maryland Delta
Keilan G. Freeman, ’11, has been 
named to the CoSida/ESPN The 

Magazine academic 
all-America univer-
sity division men’s 
at-large second 
team. The junior 
swimmer was part 
of the 800-yard 
freestyle relay 
team that broke the 

America East championship record 
for the third straight year at the 2010 
America East swimming and diving 
championships.

Massachusetts Beta
Dr. Achille Messac, ’80, has been 
appointed as distinguished profes-

sor and chair of 
the department 
of mechanical and 
aerospace engineer-
ing in Syracuse 
University’s L.C. 
Smith college of 
engineering and 
computer science. 

He moved from Rensselaer Polytech-
nic Institute in Troy, NY, where he 
was a professor in the department of 
mechanical, aerospace, and nuclear 
engineering.

Michigan Gamma
Dr. John R. Luchini, P.E., ’71, principal 
research scientist at Cooper Tire and 
Rubber Company, is among the 2010 
ASME class of fellows. He served on 
the TBP Executive Council during 
1994-98.

Montana Alpha
Dr. Gary L. Lewis, P.E., ’67, has been 
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Tennessee Alpha
Russell D. Moorehead, P.E., ’85, has 
joined the Chattanooga, TN, office of 
engineering and architectural firm 
Barge Waggoner Sumner & Cannon, 
Inc., as senior project engineer. He is 
responsible for water and wastewater 
projects. Moorehead has 24 years of 
experience as a civil engineer with as-
signments including design, engineer-
ing, and project management.

Tennessee Beta
Philip J. Page, ’80, is principal busi-
ness consultant for automotive, 
aerospace and defense, and EPC 
industries at Dassault Systemes, at 
Gloucester, VA.

Washington Gamma
Grant Erickson, ’96, is principal and 
founder of design and development 

company Nuova-
tions. Before that, 
he was a senior en-
gineer and project 
manager at Apple 
Computer, Inc., 
working on prod-
ucts including the 
iPod and iPhone.

Correction
The Bent [Fall 2010] incorrectly 
reported that Laureate Jaclyn R. Kon-
dratko, Indiana Delta ’10, is a mem-
ber of the Indiana Alpha Chapter.

named as a senior professional as-
sociate by HDR Engineering in 

acknowledgement 
of his accomplish-
ments as a water 
resource engineer-
ing consultant, pro-
fessor, author, and 
forensic engineer. 
Dr. Lewis provides 
fluvial hydraulic 

engineering services to clients, 
including several major railroads. 
He is co-author of four editions of 
a hydrology textbook, adopted at 
more than 80 universities across the 
world. 

Montana Beta
Dr. Jennifer L. Miskimins, P.E., ’90, is 
an associate professor in the petro-

leum department 
of the Colorado 
School of Mines. 
She is director of 
the fracturing, 
acidizing, stimula-
tion technology 
consortium. Dr. 
Miskimins is a 

consultant for various firms, having 
worked as a production engineer, 
production supervisor, and reservoir 
engineer.

New Jersey Delta
Dr. Laura L. Forese, ’83, has been 
elected to the Princeton University 
board of trustees. She is the senior 
vice president, chief operating of-
ficer, and chief medical officer of the 
NewYork-Presbyterian/Weill Cornell 
hospital. Dr. Forese is responsible 
for all operations at the 781-bed 
medical and surgical hospital in Man-
hattan and the 276-bed psychiatric 
hospital in White Plains.

Robert J. Saltiel, ’85, has been 
appointed president and CEO of 

Atwood Oceanics, 
Inc., an interna-
tional offshore 
drilling contractor. 
Saltiel has more 
than twenty years 
of experience in the 
energy industry 

and most recently was executive vice 
president and chief operating officer 
of Transocean Ltd.

New York Iota
Stephen J. Wilkowski, ’80, recently 
marked 30 years of service with Alca-
tel-Lucent. He began his career with 
Bell Laboratories at Whippany, NJ, 
and is now working at Murray Hill, 
NJ.

Ohio Iota
Dr. Nathaniel D. Bird, ’03, is now an 
assistant professor of computer sci-
ence and computer engineering at 
Ohio Northern University’s college of 
engineering. He is teaching program-
ming, data structures, and operating 
systems courses, along with a new 
course on computer vision. 

Pennsylvania Beta
Dr. Ronald L. Baus, ’72, is retiring as 
a professor after completing 31 years 
of teaching soil mechanics, founda-
tions, and pavements (now called 
geo-tech) at the University of South 
Carolina’s college of engineering and 
computing.

Pennsylvania Kappa
Karen J. Ohland, ’83, has been named 
by ASME to the voluntary position of 
vice president of financial operations 
for the knowledge and community 
sector. She is a financial administrator 
at the Metropolitan Museum of Art in 
New York City.

South Carolina Alpha
Dr. James W. Klett, ’90, is shown 
demonstrating how a graphite foam 

he developed can 
quickly melt ice 
by transmitting 
heat from the 
hand holding the 
foam. He made the 
discovery at Oak 
Ridge National 
Laboratory in Ten-

nessee. The foam has been welcomed 
as a possible “enabling technology” 
to solve heat rejection qualities in 
many areas. It can be used as a com-
ponent in LED lights to help keep 
them cool.

Your fellow Tau Bates are inter-
ested in news about you. Send 
items about civic activities, honors 
won, weddings, births, promotions, 
changes in address, etc. to Tau Beta 
Pi, Box 2697, Knoxville, TN 37901-
2697 or to alumnote@tbp.org. Mate-
rial for publication must be received 
for the Spring issue by February 1, 
Summer issue by May 1, Fall issue 
by August 1, and Winter issue by 
November 1. Include name, address, 
chapter, class year, and email address 
or phone no. Thank you!

Write Your Own 
Alumnus Note!
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____		 H.	 WOMAN’S OVAL INCISED LETTER RING: 
	 	 	    •10K YELLOW GOLD...................................................	235.00	

	 	 	 RING SIZE:

	 	 	
	____	 I.	 TIE BAR, 50mm SOLID BAR WITH ALLIGATOR CLASP,
	 	        		 GOLD FINISH (BENT NOT INCLUDED)......................	 49.00
	____	 J.	 EXPANDABLE TIE BAR, WITH ALLIGATOR CLASP
 	 	 	 		 AND 140mm CURB CHAIN, GOLD FINISH.................	46.00
	____	 K.	 WOMAN’S SINGLE-LINK BRACELET, GOLD FINISH
	 	        		 (BENT NOT INCLUDED)...............................................	44.00
	____	 L.	 CROSS PEN WITH BENT, GOLD FINISH........................	65.00
	____	 M.	 REPLACEMENT MEMBERSHIP CERTIFICATE..............	13.00
____		 N.	 MAN’S NECKTIE, 100% SILK, 95mm WIDE; NAVY & 
	 	 	 		 WINE STRIPES, WITH GOLD BENT............................	35.00 
	____	 O.	 STOLE:  WHITE SATIN GRADUATION COLLAR
	 	        		 EMBROIDERED WITH BENT......................................	 20.00
	____	 P.	 CERAMIC MUG: 12-OZ., WHITE WITH 125th MOTIF......	14.00
	____	 R1.	T-SHIRT:  100% PRESHRUNK COTTON, BLACK
	 	 	 		 WITH RADIANT BENT, (XXL: 18.00) S-M-L-XL ............16.00 
	____	 S.	 T-SHIRT:  100% PRESHRUNK COTTON, WHITE  
  	 	        		 WITH BLUE LOGO ON BOTH SIDES, S-M-L-XL-XXL ..13.00
	____	 T. 	 Golf shirt,100% WHT. cot. pique, BLACK TRIM 	 	

COLLAR & CUFFS, S-M-L-XL-XXL  ................................ 35.00
	____	 U.1 	UNSTRUCTURED, Low-PROFILE, white CAP
 	 	       			 with BLUE LOGO, Tau Beta PI on side ................	14.00
	____	 U.2 	UNSTRUCTURED, Low-PROFILE, KHAKI CAP   
	  		 		 with black LOGO, Tau Beta PI on side...............	14.00
	____	 V. 	 TIE TACK, STERLING OVAL, w/ PIN & CLUTCH,  
 	 	       			 NOT SHOWN (SEE WEB).............................................	45.00
	____	 W. 	UNSTRUCTURED, Low-PROFILE CAP, WHITE 
	 	 	 		 CROWN with BLUE LOGO,BLACK VISOR (SEE WEB)	 	

	 SALE PRICE ..................................................................	8.00
	____	 X.	 HONOR CORD:  WHITE & ORANGE GRADUATION CORD, 	 	

	 NOT SHOWN (SEE WEB)............................................	15.00	

	 	 A.	 OFFICIAL BENT (FULL SIZE) FOR MEMBERS ENGRAVED  		
	 AT NO CHARGE WITH NAME, CHAPTER, AND CLASS:

____	 	 	   	 •10K YELLOW GOLD.........................................126.00
____	 	 	 	 •10K WHITE GOLD.............................................126.00
____	 	 	 	 •GOLD FINISH, SATIN BACK...............................29.00
	 	  B.1(p)	OFFICIAL (FULL SIZE) BENT (PIN) FOR MEMBERS IS 
    	 	 	 	 ENGRAVED WITH NAME, CHAPTER, & CLASS AT
	 	  	 	 NO CHARGE, AND A PIVOTING PIN TO SECURE 
	 	 	 	 THE BENT TO A LAPEL IS SOLDERED ONLY ON 
	 	 	 	 NEW BENT:
____	 	 	 •10K YELLOW GOLD.........................................133.00 
____	 	 	 •10K WHITE GOLD.............................................133.00
____	 	 	 •GOLD FINISH, SATIN BACK...............................28.00
____	*B.2(p)	 SMALL BENT (PIN):  •10K YELLOW GOLD.................72.00
____	 	 	 	 •GOLD FINISH, SATIN BACK...............................27.00
____	*B.2(c)	 SMALL BENT (CHARM):  •10K YELLOW GOLD..........90.00
____	 	 	 	 •GOLD FINISH, SATIN BACK......SALE PRICE...14.00
____	*B.3(p)	 MINIATURE BENT (PIN):  •10K YELLOW GOLD..........70.00
____	 	 	 	 •GOLD FINISH, SATIN BACK...............................26.00
____	*B.3(c)	 MINIATURE BENT (CHARM):  •10K YELLOW GOLD..69.00
____	 	 	 	 •GOLD FINISH, SATIN BACK...............................25.00
	 	 C.	 	MINIATURE BENT, TO BE WORN AS A TIE TACK;
	 	 	 	 CLUTCH AND CHAIN ASSEMBLY INCLUDED:
____	 	 	 •10K YELLOW GOLD ..........................................89.00
____	 	 	 •GOLD FINISH, SATIN BACK...............................24.00

	 	 D.	 MINIATURE BENT, GOLD FINISH, TO BE WORN AS A
____	 	 		 RECOGNITION BUTTON (CLUTCH INCLUDED)........23.00
	 	 E.	 WOMAN’S 3mm BALL-LEVER BACK EARRINGS, 14K
____	 	 	 YELLOW GOLD WITH 10K MINIATURE BENTS ......119.00
	 	 F.	 OFFICIAL RING (SEAL TYPE): 
____		 	 		 •10K YELLOW GOLD ........................................395.00
____		 	 		 •10K WHITE GOLD.............................................395.00
	 	G.	 OFFICIAL SIGNET RING (WITH MINIATURE BENT): 
____		 	 		 •10K YELLOW GOLD....................................... 	475.00

QTY.		 DESCRIPTION & QUALITY	 PRICE

ORDER BY CHECK FROM TAU BETA PI, P.O. BOX 2697, KNOXVILLE, TN 37901-2697.
PAYMENT MUST BE SENT WITH ORDER.  PRICES INCLUDE U.S. DELIVERY.  

ORDER BY CREDIT CARD (THROUGH PAYPAL) AT WWW.TBP.ORG/pages/GeneralStore OR CALL 865/546-4578. 

Tau Beta Pi Insignia
Integrity and Excellence in Engineering

* FOR MEMBERS & RELATIVES 

QTY.		 DESCRIPTION & QUALITY	 PRICE

Advertisers’ Index 

ADD $9 TO PAYMENT FOR PRIORITY OR UPS DELIVERY 
ADD $19 FOR REGISTERED MAIL OUTSIDE THE U.S.A. 

ALLOW 8 WEEKS FOR DELIVERY OF JEWELRY 
& 	CERTIFICATES & 12 WEEKS FOR DELIVERY 
OF CUSTOM-MADE RINGS.  THANK YOU.

Mail your order and check to:
	 		 TAU BETA PI
			  P.O. BOX 2697
			  KNOXVILLE, TN  37901-2697

DATE NEEDED FOR SPECIAL OCCASION: ___________

	Total Amount Enclosed: ________________________
Shirt Size:   ___________________________________
Member’s Name: _______________________________
ΤΒΠ Chapter & Class:  __________________________
	

SHIP TO:  NAME:  _____________________________
ADDRESS:  ____________________________________
________________________________________________________

________________________________________________________

Email or day phone: _______________________________

ORDERING INFORMATION
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Member Benefits
SEE COMPLETE LIST at tbp.org/pages/ForMembers

•	AlumNet—electronic mentoring service.

•	GEICO—additional discounts on automobile insurance.

•	KODA—an online community for young professionals. Find 
jobs, connect with employers, and launch your career.

•	LTCFP—long-term care outreach and education program 
with access to favorable rates on long-term care insurance.

•	My Home Benefits—moving discounts & real-estate services.

•	PPI—discounts on professional licensing exam review materials 
(FE/EIT, PE, LEED, & more). 

•	TBP Job Board—post a résumé online and browse through 
hundreds of engineering jobs at top companies.

Advertiser	 WWW.	 Page No.

Air Force Inst. of Technology	 afit.edu/en/eng/employment... 	 5

Lockheed Martin 	 lockheedmartin.com/careers		 Cover 2

MIT Lincoln Laboratory	 ll.mit.edu		  7

National Security Agency	 nsa.gov/careers		 Cover 4

NCEES	 ncees.org/licensure		  3

NCEES	 ncees.org/exams/study_materials	 9

PPI	 ppi2pass.com/taubetapi		  11

University of Tennessee	 cire.utk.edu		  5

CHECK ITEM P—A NEW LIMITED-EDITION QUASQUICENTENNIAL COFFEE MUG

Printed with permission from Krishna M. Sadasivam, TN A '95



ORDER OFFICIAL INSIGNIA AT WWW.TBP.ORG (PAYPAL) OR FROM TAU BETA PI, P.O. BOX 2697, KNOXVILLE, TENNESSEE 37901-2697.

CHECK OR CREDIT CARD  (865/546-4578).  PLEASE STATE CHAPTER AND CLASS.

Order Your TAU BETA PI 

Official Insignia
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